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ABSTRACf 

U.S. Department of Energy (DOE) facilities are required to be in full compliance with .all 

federal and state regulations. In response to this requirement, the Oak Ridge National Laboratory 

(ORNL) has established a Remedial Action Program (RAP) to provide comprehensive manage

ment of areas where past and current research, development, and waste management activities have 

resulted in residual contamination of facilities or the environment. 

The initial ORNL remedial action strategy was based on the guidance of DOE Orders 5820.2 

(Surplus Facilities Management) and 5480.14 [Comprehensive Environmental Restoration, Com

pensation, and Liability Act (CERCLA)}; the Resource Conservation and Recovery Act (RCRA) 

was believed to apply only to a limited number of sites. In a memorandum from the Environmental 

Protection Agency (EPA) to DOE in April 1986, EPA elected to enforce regulatory requirements 

for ORNL remedial actions through its amended RCRA authority. 

As the initial step in identifying compliance requirements, a complete listing of all known active 

and inactive waste management areas, contaminated facilities, and potential sources of continuing 

releases to the environment was prepared. Because of the large number of sites on the list (around 

250), ORNL has proposed that the sites be combined into 20 Waste Area Groupings (WAGs), 

each of which contains sites within geographically contiguous and/or hydrologically defined units. 

The WAG concept was developed to subdivide the remedial action sites into manageable units that 

could be handled separately. 

This report represents the RCRA Facility Assessment (RFA) required to meet the requirements 

of RCRA Section 3004(u). Included in the RFA are (1) a listing of all sites identified at ORNL 

that could be considered sources of releases or potential releases; (2) background information on 

each of these sites, including location, type, size, period of operation, current operational status, and 

information on observed or potential releases (as required in Section II.A.I of the RCRA permit); 

(3) analytical results obtained from preliminary surveys conducted to verify the presence or 

absence of releases from some of the sites; and (4) ORNL's assessment of the need for further 

remedial attention. 
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1. INTRODUCfION 

u.s. Department of Energy (DOE) facilities are required to be in full compliance with all 

federal and state environmental regulations. In response to this requirement, the Oak Ridge 

National Laboratory (ORNL) has established a Remedial Action Program (RAP) to provide 

comprehensive management of areas where past and current research. development, and waste man

agement activities have resulted in residual contamination of facilities or the environment (Trabalka 

and Myrick, in press). The primary objective of the RAP is to ensure that releases of hazardous 

and radioactive wastes do not threaten human health or the environment. A three-plant joint plan

ning effort is currently under way under RCRA 3004(v) to evaluate off-site contamination resulting 

from releases from Martin Marietta Energy Systems, Inc., facilities. This effort is separate from 

the aCtivities being conducted under 3004(u) that are discussed in this report. 

The initial ORNL remedial action strategy was based on the guidance of DOE Orders 5820.2 

(Surplus Facilities Management) and 5480.14 [Comprehensive Environmental Restoration. Com

pensation, and Liability Act (CERCLA)]; the Resource Conservation and Recovery Act (RCRA) 

was believed to apply only to a limited number of sites. In a memorandum from the Environmental 

Protection Agency (EPA) to DOE in April 1986, EPA elected to enforce regulatory requirements 

for ORNL remedial actions through its amended RCRA authority (Scarbrough 1986a). 

As the initial step in identifying compliance requirements, a complete listing of all known active 

and inactive waste management areas, contaminated facilities, and potential sources of continuing 

releases to the environment was prepared (Table l.l). Although some of these sites would not be 

regulated under RCRA Section 3004(u) (e.g., Surplus Facilities), they were included in the site list 

to maintain a comprehensive inventory of all ORNL sites that might require some sort of remedial 

action. Table 1.2 contains a listing of additional Solid Waste Management Units (SWMUs) that 

will be evaluated during the next 6 months and will be included in an addendum to the RCRA 
; 

Facilities Assessment (RF A). 

Because of the large number of sites on the list (around 250), ORNL has proposed that the sites 

I-I 
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Table 1.1. SoUd waste management ',sites .at 'ORNLQ 

1.0 Main Plant Area 

1.1 Mercury Contaminated Soil (3503) 
1.2 Mercury Contaminated Soil (3592) 
1.3 Mercury Contaminated Soil (4501) 
) .4 Mercury Contaminated Soil (4508) 
1.5a-w LLW Lines and Leak Sites [Contamination in many.inactive.1ines 

and in soil at 23 leak sites.] 
a =' Bldg. 3020, South 
b = Bldg. 3020, East 
c = Bldg. 3082, West 
d = Bldg. 3019, North 
e = Bldg. 3019, Southwest 
f = Bldg. 3110, Between W-5 and WC-19 
g = Bldg. 3047, Underneath 
h = General Isotopes Area (3037, 3038, 3034) 

= Bldg. 3092 Area 
j = Bldg. 3026, Underneath 
k = Bldg. 3024, Between WC..') and WC-5 
I = Bldg. 3085, ORR Pump House 
m = Bldg. 3028 
n = Bldg. 2531, East 
o = Bldg. 3515, Underneath 
p = Bldg. 3525, To a Sump 
q = Bldg. 3550, Underneath 
r = Bldg. 3500, Sewer 
s = Abandoned Line, Central Avenue 
t = Bldg. 4508, North 
u = Bldg. 3518, West 
v = Northwest of SWSA-I 
w = Bldg: 3503, Ground Contamination 

1.6 Contaminated Surfaces and Soil from 1959 ,Explosion in Bldg. 3019,'Cfill 
1.7 Contamination at Base of 3019 Stack 
1.8 Graphite Reactor Storage Canal Overflow (3001/3019) 
1.9 Oak Ridge Research Reactor Decay Tank Rupture Site (3087) 
1.10 Storage Pads (3503, 3504) 
1.11 Decommissioned Waste Holding 'Basin (3512) 
1.12 Waste Holding Basin (3513) 
1.13 Equalization Basin (3524) 
1.14 Process Waste Pond (3539) 
1.15 Process Waste Pond (354,0) 
1.16 Sewage Aeration Pond (East)--(2543) 
1.17 Sewage Aeration Pond (West) (2544) 
U8 Coal Pile Settling Basin (2545) 
1.19 Low Intensity Test Reactor (LITR) 'Pond {3085W) 
1.20 3517 Filter Pit (Fission Product Development LaboratoryH.3517) 
1.21 FPDL LLW Transfer Line 
1.22 Isotopes Ductwork/3II0 Filter House 
1.23 Inactive LL W Waste Collection/Storage Tanks (W -1, W-2) 

a = W-I 
b = W-2 
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Table 1.1 (continued) 

1.24 Inactive LLW Waste Collection/Storage Tanks (W-3, W-4) 
a = W-3 
b = W-4 

1.25 Inactive LLW Waste Collection/Storage Tanks (W-l3, W-I4, W-IS) 
a = W-13 
b = W-14 
c = W-IS 

1.26 Inactive LLW Waste Collection/Storage Tanks (W-S, W-6, W-7, W-8, W-9. W-IO) 
a = w-s 
b = W-6 
c = W-7 
d = W-8 
e = W-9 
f = W-lO 

1.27 Inactive LLW Waste Collection/Storage Tank (W-ll) 
1.28 Inactive LLW Waste Collection/Storage Tank (WI-A) 
1.29 Inactive LLW Waste Collection/Storage Tank (WC-I) 
1.30 Inactive LLW Waste Collection/Storage Tanks (WC-IS, WC-17) 

a = WC-IS 
b = WC-17 

1.31 Inactive LLW Waste Collection/Storage Tanks (TH-I, TH-2, TH-3) 
a = TH-l 
b = TH-2 
c = TH-3 

1.32 Inactive LLW Waste Collection/Storage Tank (TH-4) 
1.33 Active LLW Waste Collection Tank (2026) 
1.34 Active LLW Waste Collection Tank (WC-2) 
1.35 Active LLW Waste Collection Tank (WC-3) 
1.36 Inactive LLW Waste Collection Tank (WC-4)b 
1.37 Active LLW Waste Collection Tanks (WC-5, WC-6. WC-8, WC-9) 

a = WC-5 
b = WC-6 
c = WC-S 
d = WC-9 

1.38 Active LLW Waste Collection Tank (WC-7) 
1.39 Active LLW Waste Collection Tanks (WC-IO, WC-II, WC-12, WC-B, WC-14) 

a = WC-lO 
. b = WC-li 
c = WC-12 
d = WC-13 
e = WC-14 

1.40 Active LLW Waste Collection Tank (WC-I9) 
1.41 Active LLW Waste Collection Tank (W-12) 
1.42 Active LLW Waste Collection Tanks (W-16, W-I7, W-lS) 

a = W-I6 
b = W-17 
c W-IS 

1.43 Active LLW Waste Collection/Storage Tanks (W-21, W-22) 
a = W-21 
b = W-22 
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Table 1.1 (continued) 

1.44 Active LLW Waste Concentrate Tank (W-23) 
1.45 Active LLW Waste Concentrate Storage Tanks (C~li·C~2) 

a = Col 
b = C-2 

1.46 SWSA-l (2624) 
1.47 SWSA-2 (4003) 
1.48 Low-Level Waste Evaporator (2531) 
1.49 Neutralization Facility (3518) 
1.50 PCB Storage Area (2018N) 
1.51 Process Waste Treatment Plant (3544) 
1.52 Sewage Treatment Plant (2521) 
1.53 Septic Tank for Building 3000 (3078) 
1.54 Waste Oil Storage Tanks (2525) 

2.0 White Oak Creek/White Oak Lake 

2.1 White Oak Lake and Embayment (7846) 
2.2 White Oak Creek and Tributaries (0853.) 

3.0 So6d Waste Disposal Area 3 

3.1 SWSA-3 (1001) 
3.2 Closed Scrap Metal Area (1562) 
3.3 Contractors' Landfill (1554) 

4.0 Solid Waste Disposal Area 4 

4.1 Low-Level Waste Line North of Lagoon Road (7800N) 
4.2 Pilot Pits I, 2 (7811) 
4.3 SWSA-4 (7800) 

5.0 Solid Waste Disposal Area 5 

5.1a,b LLW Lines and Leak Sites 
a = OHF, Release of Grout 
b = Bldg. 7852-HydrofractlJre Injec:tion An:a, South 

5.2 Old Hydrofracture Facility (OHF) Pond (785"2A) 
5.3 OHF Site Surface Facilities (7852) 
5.4 New Hydrofracture Site (NHS) Surface Faciiities (7860) 
5.5 OHF Waste Storage Tanks (TI. T2, T3, T4, T9) 

a = TI 
b = T2 
c = T3 
d = T4 
e = T9 

5.6 Process Waste Sludge Basin (7835) 
5.7 SWSA-5 (7802) 

• 
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Table 1.1 (continued) 

5.8 LLW Waste Concentrate Storage Tanks (W·24, W·25, W·26, W·27, 
W-28, W·29, W-30, W-31) 
a = W-24 
b = W·25 
c = W-26 
d = W-27 
e = W·28 
f = W-29 
g = W-30 
h = W-31 

5.9 Radioactively Contaminated Waste·On Storage Tank (7860A) 
5.10 TRU Waste Storage Area 

6.0 Solid Waste Disposal Area 6 

6.1 SWSA·6 (7822) 
6.2 Emergency Waste Basin (7821) 
6.3 Explosives Detonation Trench (7822A) 

7.0 LL W Pits and Trenches Area 

il Decontamination Facility (7819) 
7.2 Homogeneous Reactor Experiment (HRE) Fuel Wells (7809) 
7.3 Hydrofracture Experimental Site 1, Soil Contamination (HF-SIA) 
7.4a,b,c Site 30-Gauging Stations NW of Bldg. 7852 

a = Hydrofracture No. I, Release of Grout 
b = Pit 6-Southeast 
c = End of Trench 7 Access Road 

7.S Pit 1 (7805) 
7.6 Pits 2, 3, and 4 (7806, 7807, 7808) 

a = 7806 
b = 7807 
c = 7808 

7.7 Trench 5 (7809) 
7.8 Trench 6 (7810) 
7.9 Trench 7 (7818) 
7.10 Shielded Transfer Tanks (STl, ST2, ST3, ST4, ST5) 

8.0 Melton Valley Area 

8.1a-d HFIR/TRU Waste Collection Basins (7905, 7906, 7907, 7908) 
a = 7905 
b = 7906 
c 7907 
d = 7908 

8.2 Hydrofracture Experimental Site 2, Soil Contamination (HF·S2A) 
8.3a-g LLW Line and Leak Sites-Melton Valley Drive Area 

a = Melton Valley Drive 
b = Melton Valley Drive and SWSA-5 Access Road 
c = 7500 Area 
d = West of Melton Valley Pumping Station 
e = Bldg. 7920 and Melton Valley Pumping Station Area 
f = Bldg. 7920 Ditch Line 
g = The Melton Valley Transfer Line 
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Table 1.1(~ontinued) 

8.4 Hazardous Waste Storage Fapility (7507) 
8.5 Active LL W Collection and Storage Tank (WC-20) 
8.6 Active LL W Collection/.Storage Tank (HFIR) 
8.7 Active LLW Collection/Storage Tanks (T-I, T-2) 

a = T-I 
b T-2 

8.8 Mixed Waste Storage Pad (7507W) 
8.9 Sewage Treatment Plant (7904) 
8.10 Silver Recovery Process (7834) 

9.0 Homogeneous Reactor Experiment (HRE) Area 

9.1 HRE Pond (7556) 
9.2 LLW Collection and Ston~ge Tanks (7560, 7562) 

a = 7560 
b = 7562 

9.3 Septic Tank (7501) 

10.0 Hydrorracture Injection Wells and Grout Sheets 

10.1 Hydrofracture Experimental Site I (HF-Sl) 
10.2 Hydrofracture Experimental Site '2 (HF-S2) 
10.3 Old Hydrofracture Facility (7652) 
10.4 New Hydrofracture Facility (7860) 

11.0 White Wing Scrap Yard 

11.1 White Wing Scrap Yard (XC0751) 

12.0 Oosed Contractors' Landfill 

12.1 Closed Contractors' Landfill (7658) 
! 

13.0 Environmental Research Areas 

13.1 Cesium-I 37 Contaminated Field (08()0) 
13.2 Cesium-I37 Erosion/Runoff Study Area (0807) 

14.0 Tower Shielding Facility (TSF) 

14.1 TSF Scrap Yard (7702) ( 
14.2 Septic Tank (7750) 

15.0 ORNL Facilities at the Y-12 Plant 

15.1 Cyclotron Z-Oil (9201-2) 

" 

15.2 Transformers (9201-2, 9204-1, 9204-3"SY200 Yard) 

16.0 Health Physics Research Reactor Area 

16.1 Cesium-137 Forest Research Area (7759) 
16.2 Process Waste Basin (7711) 

e 
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Table 1.1 (continued) 

17.0 ORNL Service Area 

17.1 Septic Tank (7000) 
17.2 Waste Oil Storage Tanks (7002W, 7009E, 7075, 7021E) 

a = 7002W 
b = 7009E 
c = 7075 
d = 7021E 

17.3 Waste Oil Storage-Mobile Truck (7030E) 
17.4 Photographic Reproduction Waste Storage Tanks (7075A, 7075B) 

a = 7075A 
b = 7075B 

18.0 Consolidated Fuel Reprocessing Area 

18.1 EGCR Ponds (7600A, 7600B) 
a = 7600A 
b = 7600B 

18.2 Paint Solvents Storage (7615) 
18.3 Septic Tank (7616) 
18.4a-d Waste Acid Storage Tanks (7602, 7601) 

a = 7602a 
b = 7602b 
c = 7602c 
d 7601 

18.5 Waste Retention Basin (7613) 

19.0 Hazardous Waste Treatment and Storage Facilities 

19.1 Hazardous Waste Storage Facility (7652) 
19.2 Chemical Waste Storage and Cylinder Area (7653) 
19.3 Long·Term Hazardous Waste Storage Facility (7654) 
19.4 Mixed Waste Storage Facility (7651) 
19.5 Leaking Gas Cylinder Area (7659A) 
19.6 Reactive Chemicals Disposal Area (7659B) 

20.0 Oak Ridge Landfarm 

20.1 Municipal Sewage Sludge Application Site (XFI226) 

Non-SWMU (Solid Waste Management Unit) remedial action sites 
1.0 Main Plant Area 

lAI Graphite Reactor (3001) 
IA2 Low Intensity Test Reactor (3005) 
IA.3 Oak Ridge Research Reactor (3042) 
IA4 Cobalt-60 Storage Garden (3029) 
1A.5 Fission Product Development Laboratory (3517) 
1A.6 Fission Product Pilot Plant (3515) 
IA.7 Metal Recovery Facility (3505) 
lA8 Storage Garden (3033) 
lA.9 Strontium-90 Power Generators (3028) 
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Table 1.1 (continued) 

IA.lO Waste Evaporator Facility (3S06) 
1 A. 11 Ceramic Processing Laboratory (4S08) 
lA.12 High-Level Chemical Development Laboratory (4S07) 
IA.13 Remote Coating Furnace Loop (4S0S) 
lA.14 Transuranium Research Laboratory 45 (SS05) 
lA.IS High-Level Radiochemical Analytical Laboratory (3019B) 
IA.16 Oak Ridge Research Reactor Heat Exchanger (30S7) 

8.0 Melton Valley Area 

SA.l Molten Salt Reactor Experiment (MSREH7503) 

9.0 Homogeneous Reactor Experiment Area 

9A.I Waste Evaporator (7502) 

15.0 ORNL Facilities at Y-ll 

ISA.1 Decontamination Facility {9419-I} 
1SA.2 Contaminated Attic Area (9204-1) 
15A.3 Contaminated East End Basement (9204-1) 
15A.4 Storage Tank (9201-3) 
ISA.5 Radioisotope Processing Facility (Beta CubicleH9204-3) 
15A.6 Radioisotope Processing Facility (Curium Handling GloveboxH9204-3) 
lSA.7 86-Inch Cyclotron (9201-2) 
lSA.S Plutonium Process Condensate Tank (9204-3) 
lSA.9 Plutonium Processing Facility (9204-3) 
15A.1O Coolant Salt Technology Facility (9201-3) 
lSA.l1 MSRE Fuel Handling Facility (9201-3) 

Qlnactive refers to tanks no longer receiving new waste additions; most are still storing liquid' wastes 
and/or sludges. Active refers to tanks which still are in use for waste collection and storage of newly. gen
erated wastes. 

bJ'ank is not in use but has yet to be included in the Remedial Action Program as an inactive site. 

be combined into 20 Waste Area Groupings (WAGs), each of which contains sites within geograph

ically contiguous' and/or hydrologically defined units (Fig. 1.1). The WAG concept was developed' 

to subdivide the remedial action sites into manageable units that could be handled'separately. The 

ORNL area is characterized by complex hydrogeologic conditions, and previous studies have shown 

that a strong coupling generally exists between the shallow groundwater and, surface drainage sys

tems. Reliance on groundwater monitoring as prescribed by a narrow interpretation of RCRA:· regu

lations is not considered to be the most effective means for detecting contaminant release' for 

ORNL site cOnditions; rather, a combination of surface water. and groundwater monitoring is 

thought to be more effective in meeting the principal performance objective of RCRA regulations: 

the protection of human health and the environment (Trabalka and Myrick, in press). 

• 
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Table 1.1. Addendum to ORNL SWMU listiDg 

WAG 1 

WAG 5 

WAG 7 

WAG 9 

WAG 16 

WAG 17 

WAG 19 

1.36 
1.55 
1.56a,b 

5.11 
5.12 
5.13 

7.11 
7.42 

9.4 

16.3 
16.4 
16.5 

17.5 

17.6 

19.7 
19.8 

Inactive LLW Waste Collection Tank (WC-4) 
Septic Tank for Building 5505 (5507) 
Inactive LLW Waste Collection Tanks (W-19, W-20) 

Septic Tank (7831) 
Septic Tank (7860) 
Septic Tank (7853) 

Septic Tank (7819) 
Transfer Line from Decontamination Facility to Pit 1 

Septic Tank (7503) 

Buried Scrap Metal 
Septic Tank (7709) 
Septic Tank (7710) 

Abandoned Burn Pit-Near Sanitary Waste 
Compactor (0904) 

Septic Tank (0907) at Katy's Kitchen 

Soil Injection of Radioactive Gas (7659c) 
Explosive and Shock Sensitive Waste Detonation 

Facility (New) 

Non-SWMU environmental research areas 

I. Ca-45 tagged trees 

2. Ca-45 tagged soil and vegetation 

3. Na-22 contaminated soil 

4. Cs-137 litter bags 

5. Hg-197 tagged stream 

6. Cs-134 tagged tree 

7. Ca-45 tagged forest 

8. Cs-137, Fe-59 contaminated animal pens (McNew Hollow) 

9. Hg-203 tagged stream 

10. H-3 contaminated trees 

11. Cs-137, Co-60 contaminated forest area 

12. Cs-134 contaminated oak ~rees 

13. Zn-65 tagged red oak seedlings 

14. Cs-134 rontamianted pine and oak seedlings 

15. Rb-86 contaminated plants 

16. Cs-134 contaminated soybean and sorghum 

17. Cs-134 contaminated grasses 

18. Cs-134 contaminated lichens and mosses 

19. Tc-95m contaminated soil and plants 

20. Tc-95m uptake studies 

21. Tc-95m and 1-131 contaminated pasture 
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Table 1.1 (continued) 

22. Cr-S1 contaminated grass plots 

23. Tc-99 and Np-237 contaminated soillysimeters 
." 24. Cs-137 contaminated forest floor 

25. Cs-137 contaminated forest understory " 
26. Cs-l37. contaminated meadow, 

27. Cs-134 contaminated persimmon tree 

28. Co-60 and Mn-S4 animal study 

29. C-14 maintenance-respiration study 

30. C-14 sucrose inoculation of oak and pine trees 

31. C-14 allocation in white oak trees 

32. C-14 allocation in white pine trees 

33. C-14 efflux in yellow-poplar stand 

34. C-14 allocation in woody biomass plantation species 

, . 
In the approach suggested by ORNL, WAGs are generally defined by watersheds, that contain 

contiguous and similar assemblages of operating facilities and remedial' action sites;, including 

waste management units. There are a few areas where potential SWMUs are isolated: froffi' the

major waste area grouping. The~ individual sites' are considered separately instead of expanding' 

the area of the WAG, which could cause excessive distances between the SWMU and. tlie, nearest; 

monitoring point. Although some WAGs may share common boundaries, each WAG- represents dis~

tinct small drainage areas within which similar contaminants were-introduced. In some cases, there 

has been hydrologic interaction among the units within a WAG; thus making some units hydrologi-· 

cally inseparable. Grouping waste management units allows ~rimeter' monitoring. of both ground" 

water and surface water at inflow and discharge points (or each hydrologic entity (i.e~, a; WAG)'in

a time frame that is much shorter than that required to isolate and define each unit individually., . 
This allows a response that protects human health and the environment to- be developed: in- an' 

appropriate time period. Based on such monitoring data, further studies principally directed toward, 

, the groundwater subsystem can address individual sites or units within a WAG, as well as'contam.:. 

inant plumes that extend beyond the perimeter of the WAG (Trabalka and Myrick, in'press). 

<:. 
1.1 PURPOSE OF THIS REPORT 

As currently implemented, the RCRA Section 3004(u) corrective action program consists of 

four phases (EPA 1986a); 

• 
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1. The RCRA Facility Assessment (RF A) to identify releases or potential releases requiring 

further investigation. 

2. The RCRA Facility Investigation (RFI) to fully characterize the extent of releases. 

3. Corrective Measures Study (CMS) to determine the need for and extent of remedial measures. 

This step includes the selection of appropriate remedies for all problems identified. 

4. Corrective Measures Implementation to design, cO,nstruct, operate, maintain, and monitor the 

performance of the measure(s) selected. 

This report represents the RFA required to meet the requirements of Section 3004(u). Included 

in the RF A are (1) a listing of all sites identified at ORNL that could be considered sources of 

releases or potential releases; (2) background information on each of these sites, including location, 

type, size, period of operation, current operational status, and information on the type of wastes 

present and observed or potential releases (as required in Section II.A.l of the RCRA permit); 

(3) analytical results obtained from preliminary surveys conducted to verify the presence or 

absence of'releases from some of the sites; and (4) ORNL's assessment of the need for further 

remedial attention. 

The format of the report (volumes 1 and 2) is as follows. In Part 1 of Volume 1, Sects. I and 2 

provide background on compliance activities at ORNL ,and descriptive material on waste manage

ment operations. Section 3 describes the WAGs and the associated Solid Waste Management Units 

(SWMUs), providing brief information on the geology and hydrology of the site, results of prelim

inary sampling studies performed to determine if the WAG (or any of its SWMUs) is a source of 

release (either at the present time or in the future), and recommendations regarding the need for 

.further studies [remedial investigation (RI)] for the WAG. Section 4 summarizes the status of the 

WAGs and the individual SWMUs, provides proposed schedules for RI plan preparation, and 

describes the proposed implementation of the Remedial Action Program in response to the correc

tive action requirements of RCRA Section 3004(u). Part 2 of Volume 1 contains the summary 

sheets requested by EPA under Section II.A.I of the RCRA permit for the ORNL Hazardous 

Waste Storage Facility (Building 7652). Volume 2 contains the topographic maps of appropriate 

scale that show the locations of all SWMUs. These maps are accompanied by title sheets that show 

how SWMUs have been assinged to WAGs. The maps are organized by WAG, and the WAG 

bO!lndaries are shown in addition to the SWMU locations. 

.' 
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1.2 RATIONALE FOR IDENTIFYING RELEASES 

Many of the identified SWMUs have released radioactive materials to the environment because 

of leaks, spills, or migration of leachates. A typical example is radionuclide migration from the 

Solid Waste Storage Areas (SWSAs). A considerable amount of information exists on the overall 

releases from many of the WAGs; however, information on the presence or absence of releases from 

individual SWMUs is not as common. Some of the existing underground facilities may be sources 

of release or potential release in the future, but few or no data exist on which to base this judg

ment. In many cases, only when radioactivity is found during routine excavat\9n or when monitor

ing levels increase at points within the waste collection or treatment systems is there any indication 

that a leak has occurred. When a leak or spill has been identified, normal corrective actions will 

include repair of the leak and removal of contaminated soil. However, in some instances all of the 

contamination cannot be removed because of employee radiation safety considerations. In these 

instances, some of the contamination remains and could represent a potential for future release. In 

the case of tank leaks, it has been necessary to discontinue use of the tank (but not remove it), 

repair the leak, or remove the tank contents. The contamination remaining in these tanks could 

represent a potential source of release. 

In other instances, a release such as a leak in an underground low-level radioactive waste 

(LL W) pipeline has produced increased activity levels in other waste systems at some point far 

from the actual location of the leak. The mechanism for this phemonenon may be the movement of 

contaminants through the backfill material in the pipeline trenches, followed by infiltration into the 

piping of the other systems. Thus, a leak in one system can produce contaminant transfer to other 

systems. Even when the leak is repaired, it is essentially impossible to completely halt the release of 

contaminants to the other systems because the infiltration could be occurring anywhere downslope 

from the original leak. 

1.3 WAG PRELIMINARY SURVEYS 

To evaluate the potential for past releases, a surface water contaminant survey was performed 

on each of the 20 WAGs. RCRA regulatory guidance is based on the use of groundwater sampling 

as the measure of compliance (Trabalka and Myrick, in press). However, ORNL does not have 

monitoring wells in or around the perimeter of many of the WAGs, and most of the installed wells 

are not constructed to provide suitable RCRA-quality samples. Furthermore, due to budgetary and 
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manpower constraints, it was not possible to install groundwater monitoring wells at each of the 

WAG ·perimeters prior to preparing this RF A.However, it is generally known that the uppermost 

aquifer discharges to surface streams in the WAGs. As a result, stream sampling and analysis teCh

niques developed by Cerling and Spalding (1981) were used to provide information on releases from 

each of the 20 WAGs. 

Cerling and Spalding (1981) developed a screening technique using stream gravels, muds, and 

water samples to identify the presence of contaminants in streams or drainage channels. Their tech

nique is based on the ability of coatings on stream gravels to sorb metals and radionuclides or muds 

to sorb organics from water. The presence of these contaminants on extracts from the gravel or 

mud samples indicates that the contaminant may be currently present in the water passing the site 

or that a release occurred some time in the past. Sampling of the stream water can verify if the 

contaminant is present at the time the gravel and mud samples were taken. One advantage of this 

approach is that the gravels and mud samples can be taken in stream beds even if there is no water 

flowing at the time. Because the sediments act to integrate and concentrate indicator contaminants, 

this approach is also much more sensitive than standard water quality analysis methods. 

Using these techniques, stream surveys were performed in 1978 and 1985 to establish sources of 

contamination in the White Oak Creek (WOC) watershed (Cerling and Spalding 1981; Cerling 

1986). Based on the results of these surveys, it is apparent that WAGs 1 through 9 represent a 

source of release of radionuclides to the environment and that some of these nine WAGs probably 

also can be considered a source of some hazardous contaminants (Cerling 1986). At the time the 

1985 survey was performed, ORNL had not been informed that the regulatory authority of Section 

3004(u) would be applied, and as a result the areas represented by WAGs 11 through 20 were not 

surveyed (WAG 10 encompasses the injection wells and grout sheets from the hydrofracture facili

ties, and the stream gravel technique is not applicable). 

Based on an understanding of the hydrology of the ORNL area, the stream gravel technique of 

Cerling and Spalding (1981) was used to provide an indication of past or present releases from the 

identified WAGs within the required time schedule for the RF A. The results of the preliminary sur

vey conducted in 1986 are included in the WAG descriptions that follow and are used to provide . 
insight about the possibility of releases occurring from SWMUs within the WAG. 

One of the major features of the WAG concept is detection of groundwater transport of hazar

dous constituents at the WAG perimeter. Based on an evaluation of the groundwater flow system at 
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each WAG, monitoring wells are being placed at all points on the WAG perimeter where ground~ 

water flow from SWMUs could result in contaminant transport from the WAG. Where such tran

sport is detected, additional investigations will determine which SWMUs are responsible, and more 

monitoring wells will be' provided. This stepwise program ensures that all SWMUs that contribute 

to the release of hazardous constituents across WAG perimeters will receive adequate monitoring 

and attention. Because previous studies have shown that the uppermost aquifers discharge to 

streams within or adjacent to the WAG boundaries, the stream gravel sampling techniques will con

tinue to be implemented as a monitoring technique for the WAGs. Thus, ORNL proposes to con

tinue to monitor the WAGs using a combination of surface and groundwater sampling supple

mented by periodic stream gravel surveys. 
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2. DESCRIPTION OF WASTE MANAGEMENT AT ORNL 

2.1 BACKGROUND 

Operations at ORNL began in 1943 with construction of a reactor pilot model for the Hanford, 

Washington, production plant. The Graphite Reactor, a chemical separations plant, and a number 

of large underground concrete (gunite) tanks for waste storage were constructed initially. The tanks 

were intended to store all of the radioactive liquid chemical waste and the liquid uranium waste 

accumulated during the life of ORNL (estimated to be one year) (Browder 1959). Expansion of the 

scope of work undertaken at ORNL increased the amount of waste produced, and alternatives to 

tank storage were required. 

ORNL's major efforts since 1943 have included research and development activities related to 

the reprocessing of nuclear reactor fuels, production of isotopes for medical and industrial applica

tions, and significant basic and applied research efforts in both nuclear and nonnuclear areas. The 

liquid and solid wastes generated as a result of these efforts (both radioactive and nonradioactive) 

have been treated, disposed of, or stored as a part of routine laboratory operations. Over time, the 

required waste management operations have resulted in the installation of a number of underground 

storage tanks, waste treatment facilities, waste impoundments, and solid waste storage (disposal) 

facilities within the ORNL plant area and in the environs surrounding the plant. Also, as a result of 

routine waste management operations a number of spills and leaks have occurred that contaminated 

soil with both radioactive and nonradioactive contaminants. 

2.1.1 Liquid Wastes 

Three separate waste collection, treatment, and disposal systems are provided at ORNL to han

dle (1) low-level radioactive waste, (2) process waste, and (3) domestic sewage. Additionally, a 

system of pipes and open ditches is used to collect and direct storm water to woe. Although labo

ratory procedures have been developed for defining the waste management system to be used for 

each type of waste, evidence indicates that there may have been, or still may be, some wastes that 
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have been accidently discharged to the wrong system. Also, although radioactive materials (above 

certain contaminent levels) should not be directed to systems other than low-level waste, the pres

ence of radioactivity in the chemical and sewage system has been routinely observed, indicating that 

either some drains are connected to the wrong system, that laboratory practices are not being fol

lowed, or that deterioration of pipe materials and joints has resulted in leakage of waste from the 

pipeline and/or infiltration of contaminated groundwater into the system. 

2.1.1.1 Low-level waste 

Initially, liquid radioactive waste was stored in underground gunite tanks (Browder 1959). 

Later, when storage capacity was exhausted, the inc?ming waste was precipitated in the gunite 

tanks, and the supertant was diluted with process wastewater and discharged to White Oak Creek. 

A 1.5M-gal (5.7M-L) waste holding pond was constn~cted in 1943 to allow decay of shorter half

life radionuclides prior to discharge. In 1943, a dam was built across WOC to create a controlled 

area for the discharge of wastes and to increase the holding time prior to release. From 1943 to 

1949, chemical precipitation followed by impoundment ~as practiced as a means of reducing the 

radioactivity ultimately released and diluted in the Clinch River. These operations resulted' in the 

production of sludges in the waste collection tanks, the holding basin, and in White Oak Creek and 

White Oak Lake. 

From June 1949 until June 1954, liquid radioactive wastes were concentrated by evaporation 

(with the condensate released to the waste holding basin and then WOC), and the concentrate was 

stored in the gunite tanks. This operation continued until 1954 when the evaporator was taken out 

of service and the LL W was transferred to seepage pits for disposal. This practice continued until 

1966, when a new evaporator was installed, and the concentrate was disposed of by hydrofracture. 

The hydrofracture facility was also used to inject some of the sludges from the underground storage 

tanks. At the present time, there are no plans to continue hydrofracturing of the LL W. 

Currently, LLW is collected and evaporated, and the condensate is released to the process waste 
i 

system. Some of the buildings at ORNL have' waste collection tanks located nearby to serve- as tem-

porary storage facilities for the LL W until it can be transferred to the waste evaporator. Evaporator 

concentrates are transferred to the Melton Valley waste storage tanks. At this time, no alternative 

solution is available for disposal of the LLW; however, R&D studies related to solidification of the 

LLW are under way. 
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2.1.1.2 Process waste 

Process waste is wastewater from laboratory sinks marked "Process Waste," floor drainage, 

steam condensate from heating coils in vessels containing radioactive solutions, cooling water from 

process equipment, rainwater runoff from potentially contaminated areas, and condensate from the 

low-level evaporator. Wastes released to the process waste system must contain radioactivity below 

prescribed levels (ORNL Environmental Protection Manual, EPM-18.0, 1985). No liquids contain

ing hazardous materials, oils, carcinogenic materials, etc., are to be disposed of in the process waste 

system. 

About 40% of the process waste is diverted to a number of holding basins (3539, 3540, 7905, 

7906, 7907, and 7908 ponds) prior to treatment or release. After sampling and analysis for pH and 

radioactivity, the waste is either released to WOC or diverted to the 3524 Equalization Basin at the 

Process Waste Treatment Plant (PWTP, 3544). The remaining 60% of the process waste generated 

flows directly into 3524 and is tested by the PWTP. Sludges produced during the treatment of pro

cess waste were first directed to the waste seepage pits and later to the hydrofracture operation for 

disposal. 

2.1.1.3 Domestic sewage 

Biodegradable nonhazardous materials, sewage, and associated wastewater are collected and 

treated at the ORNL Sewage Treatment Plant (STP); remote facilities employ individual septic 

tanks. Initially, the STP consisted of sedimentation, sludge digestion, and sludge drying beds. In 

1974, two aerated lagoons were installed to treat the sewage. In 1986, an extended-areation sewage 

treatment plant was installed to achieve compliance with the ORNL National Pollutant Discharge 

Elimination System (NPDES) permit. 

2.1.2 Solid wastes 

A variety of solid wastes are managed at ORNL. These include low-level'radioactive, TRU, 

hazardous, mixed, construction, and conventional wastes. Solid wastes are segregated at the source 

for appropriate management. 

Low-level radioactive solid wastes have been buried in six SWSAs (Coobs and Gissel 1986). 

Currently, only one SWSA, SWSA 6 is active. Nearly all solid low-level waste that is currently 

buried at ORNL is disposed of in either concrete culverts or lined auger holes. These techniques 
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provide greater connnement of radionuclides than was. provided by the unlined trench disposal prac

ticed in earlier years. Because the land available for disposal in SWSA 6 is limited, the life of the 

disposal facility is being extended by implementing volume reduction measures and interim storage. 

The Low-Level Waste Disposal Development and Demonstration (LLWDDD) program is 

meanwhile developing improved technologies for LL W disposal at ORNL. 

TRU wastes include contact- and remote-handled categories. Starting in 1970, TRU wastes 

were no longer buried in the SWSAs but were retrievably stored in special facilities constructed at 

SWSA 5. Since that time, and with few exceptions (43 casks were buried in FY 1971 and 44 casks 

in FY 1972), TRU wastes have been retrievable stored (Bates 1983). Contact~handled TRU wastes 

are packaged in drums by the generators. The drums undergo nondestructive assay I nondestructive 

examination to ensure compliance with waste acceptance criteria for the Waste Isolation Pilot Plant 

(WIPP), to which they will be shipped. Remote~handled TRU wastes are packaged primarily in 

concrete casks or stainless steel cylinders and stored. Processing and repackaging of remote-handled 

TRU wastes will be necessary before shipment to the WIPP. Hazardous chemical wastes are col

lected and stored on-site in RCRA-permitted or interim status facilities. These wastes are segre

gated by characteristic hazard (ignitable, corrosive, etc.), packaged to meet Department of Tran~ 

sportation requirements, and placed in interim storage prior to shipment for treatment or disposal 

at off~site RCRA~licensed commercial facilities. Some categories of hazardous chemical wastes are 

treated on~site in RCRA interim status facilities. 

Mixed radioactive and chemical wastes are stored on-site in facilities with interim status under 

RCRA prior to shipment to off~site RCRA disposal facilities. Incineration in the TSCA/RCRA 

incinerator at ORGDP is planned for the majority of the remaining mixed wastes once the incinera~ 

tor becomes operational. 

Noncontaminated demolition and construction wastes are buried in a contractors landfill. Fly 

ash from the ORNL steam plant and sludge from the coal yard runoff treatment facility are also 

buried in the contractors landfill. 

Conventional nonradioactive solid wastes generated at ORNL are transferred to the Y ~ 12 sani~ 

tary landfill for disposal. 

Ten of the WAGs were already believed to require the full RI/FS treatment prior to completion 

of the RF A, and tentative dates for completion of the interim steps are given in Fig. 4.1. For the 

remaining ten groupings, it was planned that schedules for detailed site investigations or assess. 

ments of remedial action alternatives would be developed during preparation of the RF A. These 
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either have been determined (WAGs 14,16, 17, 18, and 20) or will be determined by August 1981 

(WAGs 11, 12, 13, 15, and 19) during a follow-up activity to the RFA (Table 4.3). In the former 

case, RIs are not deemed to be necessary for WAGs other than WAG 17, and, in the latter, infor

mation is currently insufficient for WAGs 11 through 13, 15, and 19 to make a final determination 

whether an RI is needed. 

2.1.3 Gaseous wastes 

Ventilation from chemical processing facilities and cells in which radioactive materials are han

dled are vented to a central off-gas system. Treatment of the gases is primarily by filtration 

. although some scrubbers are included in the overall system. Following filtration, the gases are mon

itored prior to stack release. Filters and scrubber solutions from the central off-gas system are han

dled as radioactive wastes. 
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3. WAG DESCRIPTIONS 

About 250 potential SWMUs, as defined by RCRA Section 3004(u), have been identified at 

ORNL (Table 1.1). Table 3.1 lists the number of SWMUs in each WAG. Some of the WAGs (1, 

5, 7, 8, and 17) contain a relatively large number (> 10) of SWMUs, whereas WAGs 11, 12, and 

20 contain only one SWMU (due to the geographic and hydrologic isolation of the SWMU). Table 

3.1 also indicates on the basis of the total number of SWMUs in the WAG that WAG 1 represents 

the greatest concentration of SWMUs and, perhaps, the major concern for the ORNL Remedial 

Action Program. However, the number of SWMUs in the WAG is not necessarily the main indica

tor of the complexity of remedial actions that might be required; for example, WAG 2 (White Oak 

Creek/White Oak Lake) contains only two SWMUs, yet the drainage from most of the WAGs 

ultimately passes through this watershed. 

3.1 MAIN PLANT AREA 

3.1.1 Location and Description of WAG 1 

WAG 1, the ORNL main plant area, contains about one half of the SWMUs identified to date 

by the ORNL Remedial Action Program (Table 3.1). Most of the SWMUs are sites used to collect 

and store LLW; the SWMUs also include spill and leak sites detected over the past 40 years (see 

Table 1.1). Because of the relatively small size of the WAG and the large number of SWMUs, 

there is a high probability that it will not be possible to isolate or separate SWMUs that have 

caused releases from those that have not. Figure 3.1 shows the location of the SWMUs in WAG 1. 

In developing the summary sheets for each of the SWMUs (Part 2), it has been assumed that, 

by definition, a leak or spill site represents a point of release; however, because of the nature of the 

cleanup or repair it is not currently possible to determine if the site still represents a source of 

future release. 

Many types of SWMUs (tanks, ponds, waste treatment facilities, leak/spill sites, landfills) listed 

by EPA in the definition of a SWMU are included in WAG 1 (Table 3.2). Most of the SWMUs 

are related to ORNL's liquid and solid radioactive waste management operations, and information 

on hazardous waste constituents for most of these units is nonexistent. Additional details on WAG 

1 are included in the Environmental Data Package developed for WAG 1 (Boegly et al. 1987). 

1·23 
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Table 3.1. waSte' Area Groupmgs.-:.:site'summaiie!r 

WAG number and description' 

1.0 Main Plant Area 
2.0' White Oak Creek/White'Oak Lake· 
3.0 SWSA 3 
4.0 SWSA 4 
5.0 SWSA 5 
6.0 SWSA 6 
7.0 LLW Pits and Trenches Area 
8.0 Melton Valley Area 
9.0 Homogeneous Reactor Experiment (HRE) Area' 

10.0 Hydrofracture Injection Wells and Grout Sheets 
11.0 White Wing Scrap Yard 
12.0 Closed Contractors' Landfill 
13.0 Environmental Research Areas 
14.0 Tower Shielding Facility (TSF) 
15.0 ORNL Facilities at Y-12 Plant 
16.0 Health Physics Research Reactor Area 
17.0 ORNL Services Area 
18.0 Consolidated Fuel Reprocessing Area 
19.0 Hazardous Waste Treatment arid Storage Facility 
20.0 Oak Ridge Land Farm 

Total 

Additional sites 

Surplus Contaminated Facilities 

3.1.1 Geologic Description of WAG 1 

Number of sites. 

99-
2, 
3 
3 

25, 
3 

15 
20 
6 
4 
1 
I 
2, 
2' 
5 
5 

10' 
9 
7 

223 

29' 

The Oak: Ridge Reservation (ORR) is located in the Valley and Ridge' Physiographic Province 

of the Appalachian Highlands. The Valley and Ridge Province is characterized by essentiillly paral

lel and elongated, alternating valleys and ridges formed after folding and thrust faulting during the 

Appalachian Orogeny. Regional strike in the Oak Ridge area is N 45 0 to 600 E, and dip is typi

cally about 300 southeast but can vary locltlly from <200 to 400
• A typical northwest to southeast 

cross section showing the geologic structure of the ORR is shown in Fig. 3.2. The bedrock units 

that underlie the main 'plant area consist of the limestone, siltstone, and calcareous shale facies of 

the Ordovician Chickamauga Group (Stockdale 1951). 

For evaluations related to on-site liquid radioactive waste disposal, StoCkdale (1951) conducted 

a geological and hydrological study of tne main plant ~rea. Fifty-one explotat6tyborings were com

pleted in and around the area to depths of 50-250 f1' (15-76 m), with most holes drilled to 50 or 

100 ft (15 or 33 m). Most of the holes were drilled into upper Chickamauga Units H-E. Stockdale 

(1951) summarized the descriptions of upper Chickamauga limestones as being tightly cemented 

and compact with the exception of several small [roughly I-in. (2.5-em) thick] solution channels. 
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Table 3.2. WAG I-Listing ofsites'by type 

Type of site 

Collection and storage tanks (LL W) 
Inactive 
Active 

Leak/spill sites and contaminated soils 
Radioactive 
Chemical 

Ponds and impoundments 
Radioactive 
Chemical 

Waste treatment facilities 
Radioactive 
Chemical and sewage waste 

Solid waste storage areas 
Radioactive 
Chemical and sewage waste 

Miscellaneous facilities 
Chemical and sewage waste 

Total sites 

3.1.3 Hydrologic Description of WAG 1 

Number of sites 

22 
24 

30 
4 

6 
3 

2 
2 

3 
I 

2 
99 

WAG 1 lies within the Bethel Valley portion of the WOC drainage basin. The WAG boundary 

stops at the water gap in Haw Ridge, and for the purposes of the WAG description the drainage 

basin will be considered to end there as well. The boundaries of the basin extend to the southeast 

and northeast along Chestnut Ridge and Haw Ridge. 

The total area encompassed by the basin in Bethel Valley is about 2,040 acres (826 ha). White 

Oak Creek, its headwaters and northwest tributary, as: well as First and Fifth Creeks are included 

in the basin. Of these, WOC, First and Fifth creeks, and the proximal end of the Northwest Tribu

tary pass through WAG 1. The Bethel Vaney quadrangle (130-NE) shows a spring as the source 

for First Creek. The spring is located near the foot of Chestnut Ridge and has a potentially large 

recharge area. First and Fifth creeks collect runoff from the slopes of Chestnut Ridge and then 

course southeast through the plant area to their respective confluences with the Northwest Tribu

tary and WOC. Both have similar gradients of about 4 to 5% at their headwaters and about 1 to 

2% on their reaches within the main plant area (Fifth Creek is routed underground by means of 

concrete culverts at lower elevations in the plant area). White Oak Creek originates on Chestnut 

Ridge and then flows southwest along the floor of Bethel Valley through the water gap in Haw 
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Ridge~ Review of preplant construction maps indicates that minor modifications have been made to. 

the stream' beds of all three creeks. This is of note because the buried stream channels may influ

ence the' occurrence of groundwater. 

The plant area has several major discharges to First, Fifth, and White' Oak creeks. These. 

include (l) treated sanitary waste from the sewage treatment plant, (2) cooling tower blowdown, 

(3) cooling water, (4) process wastewaters, (5) surface runoff from storm sewers, (6) treated 

effluent from the LLW collection and treatment system, and (7) demineralizer regenerant waste 

(Department of Environmental Management, 198~). 

To determine the impact of ORNL discharges on receiving creeks, waste constituent concentra

tions and stream flow data are recorded. In WAG 1, water samples are collected from First and 

Fifth creeks and at WOC at the sewage treatment plant and the 7500 bridge (Fig. 3.1). The sam

ples from First and Fifth creeks are grab samples collected weekly; composited, and. analyzed 

monthly. The sewage treatment plant samples are flow proportional and are collected weekly, com

posited, and analyzed monthly. The 7500 bridge samples are flow proportional and are collected. 

and analyzed daily for radionuclides. Flow proportional samples from this station are also collected' 

weekly and analyzed monthly for additional parameters (Martin Marietta Energy. Systems, Inc., 

1986). 

Previous studies (Stockdale 1951; Webster 1976) provide the most· comprehensive evaluation of· 

geology and groundwater occurrence in the ORNL area. Stockdale's report characterizes the local 

stratigraphy with special regard to plant waste disposal practices and groundwater. Of particular' 

interest· is the drilling program carried out by Stockdale. On the basis of the drilling' and 'corC'iogs, 

Stockdale described a secondary porosity consisting of . solution cavities "an inch or so in diameter; 

the largest . . . about 1 foot" (Stockdale 1951). Pressl,lre tests on an· angle hole drilled beneath the 

3513~ pond indicated a potential connection between the solution cavities and the pond. The drill 

hole was tested in 5-ft (l.5-m) intervals under 100 Ib of air pressure. Four zones that 'Iost air pres-
, 

sure occurred in the upper 50 ft (15 m) of the hole, and air bubbles were observed on the surface of 

the pond. Below the 50-ft level, other intervals also lost pressure, but sufficient control of the equip

ment could not be maintained to determine the exact location of the interval: 

Stockdale (1951) also observed that holes penetrating the Copper.Creek fault exhibited a tightly 

cemented breccia and gouge. On this basis, he judged ,the fault zone to be an impervious barrier to 

horizontal groundwater flow. Similarly, he describes Unit F of the Chickamauga Limestone· as a. 
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"stratigraphic trap" for groundwater and implies that the Rome Formation may also serve to retard 

horizontal groundwater flow. 

Many of his findings are still relevant to current site conditions. For example, woe and its tri

butaries are believed to be outflows of groundwater. The uppermost aquifer underlying WAG 1 is 

unconfined, and recharge to the area occurs primarily through infiltration of precipitation. 

Stockdale's report also included a water table map. This map depicts the groundwater surface as a 

subdued replica of the overlying surface topography, with minor distortions attributed to recharge 

from the 3500 Area ponds. 

While it is common practice to plot groundwater movement on the basis of such maps, Webster 

(1976) describes pitfalls associated with this type of procedure in the Oak Ridge area. He cautions 

that the anisotropic qualities of the bedrock aquifer limit the usefulness of phreatic surface maps 

when applied to movement estimates at depth. He also concluded that solution cavity size and fre

quency of occurrence diminished with depth. 

3.1.4 Known Releases from WAG 1 

All drainage and treated effluents from WAG 1 ultimately discharge to WOC. As a result, 

there is a significant amount of information available on radionuclide and chemical waste releases 

from WAG 1. However, monitoring information for SWMUs within WAG 1 is essentially nonexist

ent. Other than the wells drilled by Stockdale in 1951, no additional monitoring wells have been 

installed within WAG 1 prior to 1985 (the initiation of the ORNL Remedial Action Program). 

Historically, tanks in the ORNL liquid waste system have been monitored for water levels and 

external radiation levels; however, the contents have not been routinely sampled and analyzed. Only 

in the past few years have samples been taken from some of the active and inactive tanks and 

analyzed for radionuclide content (Peretz et al. 1986; Huang et al. 1984). Where recent informa

tion on the radionuclide inventory exists, this information has been included in the SWMU sum

mary sheets (Part 2). Unfortunately, the high radiation levels in the samples analyzed have res

tricted the ability to measure hazardous constituents at the detection levels required by RCRA 

hazardous waste definitions. 

The relatively large number of release points identified in the ORNL NPDES permit provides 

some indication of the magnitude of releases that are occurring from WAG 1. Measurements at 

these release points do not allow ORNL to identify which contaminants are being released from 
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individual SWMUs but provide some indication of what is being released· from some localities 

within' WAG I. Because of hydrologic interactions among individual SWMUs' and the complex 

geology and hydrology of the main plant area, it appears that identifying the releases from indivi

dual SWMUs will be a difficult, if not impossible, task. 

3.I.S Preliminary Survey Data for WAG 1 

Stream-gravel surveys were conducted in the drainages surrounding WAG I in the fall of 1986 

(Morrison and Cerling 1987). Samples were taken at many. of the stations used in the previous stu

dies (Cerling and Spalding 1981; Cerling 1986). Samples taken from seven sites ,showed that most 

of the sites contain measurable levels of a suite of metals (including Cr, Cu, Mo, and Zn) that may 

have been released from cooling towers, sources along First Creek and the Northwest Tributary, or 

unknown sources. Several sources of Cs-137 were identified, the most significant of which is the 

PWTP. Strontium-90 and Co-60 were also identified in the PWTPeffluent. Strontium-90 was also 

actively being discharged into First Creek from two pipes on the east side of the creek. Strontium'-

90 contamination in the Northwest Tributary appeared to result from First Creek'and SWSA 3 

(WAG 3). Organics (source unknown) were detected in' one of the samples (Site' 12); no other 

important contamination by organic compounds was detected. 

The results obtained for radionuclides in the 1986 survey were essentially in agreement with 

those obtained in the 1985 survey; however, the presence of Sr-90 as an active contaminant in First 

Creek (initially observed in the 1985 survey) was verified. Survey,data from Site 12 are' given in 

Table 3.3. Organics data are given in Table 3.4. This site (Fig. 3.1) is considered ,representative of 

releases from WAG 1. 

3.1.6 Regulatory Status of WAG 1 

Based on information obtained during the preparation of the SWMU summary sheets and the 

limited analytical infomation that exists on groundwater contamination in WAG I, an RI plan will 

be required. Although some of the SWMUs listed probably should be deleted from further con-, 

sideration under Section 3004(u), the· large number of contamination sources remaining will require 

more detailed analysis prior to conducting appropriate remedial actions [see Sect. 4.1' for,'a listing 

of SWMUs to be excluded from further Section 3004(u) evaluations]. The major contaminants of 

concern appear to be the radionuclides Sr-90, Cs-137,and Co-60. 
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BKGDb 

1978 
1985 
1986 

Year 

BKGIY 
1985 
1986 
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Table 3.3. PreIiminary survey results for WAG I, Site 1l 

n 

3 
1 
3 

n 

1 
3 

6OCO 

<2 

3,41O±2,4oo 
1,700 
816±132 

Cd 

0.05 
0.42 
0.4 

Cr 

0.4 
II 
5.1 

Gravels (radionuclidesJD 

90Sr 
. (Bq/kg) 

<10 

120±67 
100 
183± 197 

Gravels (metals)" 

Cu 

(lLg/g) 

0.2 
8.9 
5.30 

Ni 

1.9 
2.6 
d 

mCs 

3 

22,7oo±4,8oo 
30,000 
57,333 ± 15,502 

Zn 

3.6 
150 
89±10 

Water (radionuclides) 

Year n 6OCO 90Sr 

(Bq/L) 

<0.2 <0.2 BKGQb 
1985 
1986 

no data available 
24-25 <0.56 2.0±2.7 

"Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
CSackgrounds estimated from several uncontaminated samples. 
dNot detected. 
Source: Morrison and Cerling 1987. 

Table 3.4. Preliminary survey results of black muds from WAG I, Site 1l 

Organic 
Sample site 5472 

Sample site 5473 
(lLg/kg) 

Di-n-butylphthalate 1089 a 
Phenanthrene 3300 a 
Anthracene 1386 a 
Fluoranthene 2376 264 
Pyrene 1848 a 
Benzp( a )anthracene 1716 a 
Chrysene 1815 3036 
Benzp(b )fluoranthene 165 1419 
Benzo( a )pyrene 2673 a 
Indeneo( 1,2,3-00 )pyrene 2541 a 

"Not detected. 

mCs 

<0.2 

11.2±8.9 
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3.2 WAG 2 -WHITE OAK CREEK/WHITE OAK LAKE 

3.2.1 Location and Description of WAG :1 

White Oak Creek/White Oak Lake (WOC/WOL) and its ,tributaries represent the major 

drainage system for ORNL and the surrounding facilities. The drainage area of WOC and its tri

butaries is reported to be approximately 6.4 sq mile (I6.8 sq km). WOC originates from springs 

and surface runoff northeast of the ORNL main plant area (WAG 1), flows to the, east and south 

of WAG I, and exits Bethel Valley through an opening in Haw Ridge. Further downstream, a 

small reservoir (WOL) is formed by White Oak Dam (WOO). Discharge from WOO enters an 

embayment 0.6 mile (l.0 km) prior to its confluence with the Clinch River at.'mile 20.8 (CRK 

33.5). Just upstream of WOL, Melton Branch enters WOC from the east. Melton Branch collects 

the drainage from many of the reactor facilities in Melton Valley. WAG 2 consists of two 

SWMUs: (1) SWMU 2.2, which is the area encompassed by the stream channels of White Oak 

Creek and Melton Branch, and (2) SWMU 2.1, which includes WOL, WOO, and the embayment. 

The location of WAG 2 and the two SWMUs is shown in Fig. 3.3. 

In addition to natural drainage, the WOC watershed has received treated and untreated 

effluents from ORNL activities since 1943 and reactor cooling water taken from the Clinch River. 

Controlled releases include those from the PWTP (Bldg. 3544), the Sewage Treatment Plant 

(2521), and a variety of process waste holdup ponds scattered throughout the ORNL main plant 

area. White Oak Creek also receives groundwater seepage and surface drainage from nonpoint 

sources such as the SWSAs (WAGs 3, 4, 5, and 6), the liquid waste seepage pits and trenches area 

(WAG 7), and the experimental reactor facilities in Melton Valley (WAGs 8 and 9) (Fig. 3.3). 

Sediments within the watershed have sorbed the released chemical and radioactive contaminants 

and have subsequently accumulated in the floodplain and WOL bed. Under high flow conditions, 

these sediments can be carried through WOO and into ~he Clinch River. 

A number of studies have been undertaken since the beginning of ORNL operations to deter

mine contaminant sources, quantities of contaminants released to WOC and retained in WOL or 

discharged to the Clinch River, and to characterize the' geohydrology of the watershed (Table 3.5). 

A summary of some of the more important studies is pr~sented in Sherwood and Loar (1986). 
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Table 3.5. Summary of significant studies conducted in WOC/WOL 1943-1986a 

Year References 

1945-46 Cheka and Morgan (1947) 
1950 Setter and Kochtitzky (1950) 
1948-52 Abee (1953) 
1950-53 Krumholz (1954a,b,c,) 

1956--58 Auerbach et al. (1959) 

1958 Lee and Auerbach (1959) 
1961 Lomenick et al. (1961) 

1962 Lomenick et al. (1962) 

1962 Lomenick et a1. (1963) 

1964 McMaster and Richardson (1964) 

1965 Lomenick and Gardiner (1965) 

1969 Kolehmainen and Nelson (1969) 
1970 Tamura et al. (1970) 
1972 Blaylock et al. (1972) 

1976 Webster (1976) 
1977 Blaylock and Frank (1979) 
1978 Edgar (1978) 
1979 Cerling and Spalding (198 I) 

1979-80 Loar et al. (1981a) 

1982 Oakes et al. (1982a) 
1983 MMES (1984)° 

t 

1984 MMES (1985)6 

1985 Cerling (personal communication) 
1985 Synoptic ecological survey 

(this report) 
1986 Blaylock et al. (in press) 

, 

Areas qf investigation 

First reported data on sediments in WOL 
Drainage areas and estimates of WOL capacity 
Sediments in WOL 
Initial fish population. and radioecological 

studies 
68 shallow soil samples taken, soil mass 

estimated. Total 90Sr content estimated. 
Agricultural plots established in former WOL bed 

Radiation field above the drained WOL 
Sediments in WOL. Vertical and lateral 

distribution studied. Sediment discharge 
estimates in drained WOL 

I06Ru distribution in WOL sediments. Total 
I06RlI content estimated 

Variation in radionuclide content of water and 
sediment with flow. 250 cores taken in lake 
bed. Measured thickness of sediments and 
radionuclide content. Cs inventory established 

Ten sediment ranges. Vertical distribution of 
I06Ru, mCs, and roCo measured 

Additional measurements of the vertical 
distribution of radionuclides in sediments. 
Vert{cal distribution of 137 Cs studied 

WOL r",dioecology studies 
Sediment sampling in embayment 
Update~ of earlier assessment of radionuclides in 

WOL sediments 
Hydrogeology of WOC/WOL 
Tritium in sediments of WOL 
Flood discharge estimates 
Analys~s of streambed gravels for roCo, 9OSr, 

and 137Cs 
Comprehensive study of the aquatic ecology of 

WOC/WOL and the CR above and below the WOC 
embayment 

History of WOL, sediments, water quality 
Envirol;lmental Monitoring Report. WOL sediment 

and water analyses 
Envirol}mentai Monitoring Report. WOL sediment 

and water analyses 
Update,of 1979 streambed gravels survey 
Update. results of the 1979-80 comprehensive 

survey 
Compilation of information on the radioecology of 

WOL 

aExcluding studies of the effects of radiation and/or hazardous chemicals on aquatic populations. 
bMartin Marietta Energy Systems, Inc. 
Source: Sherwood and Loar (1986). 
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3.2.2 Geologic Description of WAG 2 

Four major geologic units underlie the WOC drainage basin from northwest to southeast: the 

Knox Group of Cambrian and Ordovician age, the Chickamauga Limestone of Ordovician age, and 

the Rome Formation and the Conasauga Group of Cambrian age. 

The Knox Group underlies much of Chestnut and Copper ridges, which bound the drainage 

basin to the north and south. The group is composed largely of cherty dolomite in which sinkholes 

and caverns have developed. 

The Chickamauga Limestone underlies Bethel Valley; much of the ORNL area; and SWSAs 1, 

2, and 3 near WOC. It is composed predominantly of limestone, although shales, siltstones, and 

bedded chert comprise a significant part of the formation. Fractures and solution openings occur 

between the beds of the Chickamauga Limestone, but the rock is believed to be free of large open

ings such as those found in the Knox Group. 

The Rome Formation in the WOC basin is exposed along Haw Ridge. Locally, the bulk of the 

formation consists of soft, argillaceous shale (composed of clay-sized particles or minerals) contain

ing occasional thin siltstone layers. 

The Conasauga Group, commonly referred to as the Conasauga Shale, underlies Melton Valley, 

including SWSAs 4, 5, and 6. The general sequence through the formation is graded, from shale at 

its base to bedded limestone at its top. However, the lithologic character of the rock is variable, 

with many interbeds of shale, siltstone, and limestone. WOL and the lower part of WOC rest on 

limestone or shaly limestone of the Conasauga Group. 

All of the formations in the drainage basin strike northeast at about 56° and dip southeast at 

angles commonly between 30° and 40°. 

3.2.3 Hydrologic Description of WAG 2 

White Oak Creek rises from springs in the Knox Formation on the southeast' slopes of Chestnut 

Ridge north of ORNL, and with its tributary Melton Branch it drains essentially all of the ORNL 

facilities. Flow has been monitored in the WOD watershed since the early 1950s. Early discharge 

data collected by the U.S. Geological Survey (Webster 1976) at three sites in the watershed, WOD 

(Station 5), WOC 0.1 mile (0.16 km) above Melton Branch (Station 3), and Melton Branch 

0.1 mile (0.16 km) above WOC (Station 4) are given in Table 3.6. 
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Table 3.6. Discharge data for three woe watershed flow gauging stations 

Discharge (ft3jS) 
Station Period of record 

Average Minimum Maximum 

White Oak Creek 0.1 mile 9.62 1.9 642 10 years 1950-52 
above Melton Branch 1955-63 

Melton Branch 0.1 mile 2.50 No flow 242 8 years 1955-63 
above White Oak Creek 

White Oak Dam 13.5 No flow 669 5 years 1953-55 
1960-63 

Source: Martin Marietta Energy Systems. Inc .• 1986. 

Although the normal flow is low, flood frequency curves for these stations indicate that a 

100-year flood could cause a discharge of approximately 2,000 cubic feet per second (cfs) at WOD. 

Water levels and flow in the WOC embayment below WOD are largely controlled by the opera

tion of Melton Hill Dam 2.3 miles (3.7 km) upstream on the Clinch River and Watts Bar Dam, 

which forms Watts Bar Reservoir about 58.8 miles (94 km) downstream on the Tennessee River. 

When the Watts Bar Reservoir is near full pool elevation (approximately April to October), 

backwater from tJte Clinch River creates an embayment in woe below WOD. In addition to the 

seasonal changes caused by Watts Bar Reservoir, daily fluctuations in water levels and flow 

(including flow reversals) occur because of daily releases from Melton Hill Dam (Clinch River 

Study Steering Committee 1967, Project Management Corporation 1975). For 1985, the average 
I 

monthly flow in WOC was 2.35 x 108 gal/month (0.89 x 109 L/month), whereas the average 

flow in the Clinch River was 6.10 x 1010 gal/month (231 x 109 L/month). This information indi

cates a mean flow ratio of 260: I for the Clinch River: WOC . . 

3.2.4 Known Releases from WAG 2 

Oakes et at. (1982) estimated that since 1943 some 5 x 106 ft3 (1.4 x 105 m3) of contaminated 

sediment has collected in the WOL bed, containing an estimated 650 Ci (2.4 x 1013 Bq) of 

radioactivity, primarily Co-60, 8r-90, and Cs-137. In addition to the sediment activity, the water in 

the lake contains measurable quantities of H-3 and 8r-90 in solution, which are released through 

the monitoring station at WOD (Oakes et at. 1982). During periods of heavy rainfall, both water

borne radioactivity and contaminated sediment are released from the lake. Cesium-137 releases 
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increase rapidly with the flow because of the increased sediment transport, while Co-60 and Sr-90 

(which are primarily in solution) increase to a lesser extent (Lomenick et al. 1963; Oakes et a!. 

1982). For 1985, the average concentration of Sr-90 in the water flowing over WOD was 

300 pCi/L; for Cs-137, 42 pCi/L; for H-3, 350 pCi/L; and for Co-60, 63 pCi/L (Martin Marietta 

Energy Systems, Inc., 1986). 

Surveys of streambed gravels for Co-60, Sr-90, and Cs-l37 by Cerling and Spalding (1981) 

indicate to a large degree the continuing contamination of WOC/WOL from sources within the 

watershed. The most important source of Co-60 contamination appears to be the High Flux Isotope 

Reactor (HFIR) on a tributary of Melton Branch (Fig. 3.3 and Tables 3.7 and 3.8). There are also 

small concentrations of Co-60 in the two tributaries adjacent to the east side of SWSA 6. In 

streambed sampling for Sr-90, the most important sources were found to be the main plant area 

(WAG 1), SWSA 4 (WAG 4), SWSA 5 (WAG 5), and the Homogeneous Reactor Experiment 

Table 3.7. Preliminary survey results for WAG 2, Site 1 

Gravels (radionuclidesjG 

Year n 6OCO ~r I37Cs 

(Bq/kg) 

BKGDb <2 <10 3 
1918 3 3,510± 160 205± 12 42,000± 1,000 
1985 4 1,39S±303 240±86 21,51S± 17,780 
1986 4 I,OOS ± 391 143±S4 29,600± 18,S29 

Gravels (metals;a 

Year n Cd Cr Ni Cu Zn 
(p.g/g) 

BKGIY 0.05 0.9 S.6 2A 9 
1985 4 0.32±0.O9 lS±3 4.8± 1.1 21.±0.S 73±29 
1986 4 0.34±0.OS 14A± lOA 16.1±16.8 4.9±0.9 58± IS 

Water (radionuclides) 

Year n 6OCO ~r mCs 

(p.g/g) 

BKGDD <0.2 <0.2 <0.2 
1985 17 0.55 ±0.25 4.8± 1.4 3.6±3.3 
1986 22-32 <0.4 3.6± 1.7 S.0±3.4 

"Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
<Backgrounds estimated from several uncontaminated samples. 
dNot detected. . 
Source: Morrison and Cerling 1987. 
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Table 3.8. PreUminarysuney results for WAG·l,.Site.l 

Gravels (t:adionuclides)" 

Year n 6OCO 90gr l37Cs 

(Bqj~g) 

BKGDb <2 <10 3 
1978 3 13,000 ± 6,000 460±70 1,900 ± 400 
1985 3 6,500±200 1,100±800 1.150±200 
1986 4 9,700±7,034 263± 123 688±283 

Gravels (metals)" 

Year n Cd Cr Ni -Cu Zn 

(p.gjg) 

BKGIY 0.05 0.9 5.6 2.4 9 
1985 4 <0.14 8.7 4.1 l.0 78 
1986 4 d 11.5 9.9 1.3 23 

Water (radionuclides) 

Year n 6OCO 90gr 137Cs 

.(p.g/g) 

BKGDb <0.2 <0.2 <0.2 
1985 12 6.0±9.7 9.9±3.2 <0.2 
1986 25 <0.01-3.3 4.4± 1.9 <0.001 to·0.074 

aConcentrations reported on basis of dry weight of gravel sample. 
bB~ckgrounds estimated for counting procedure used in this study. 
<Backgrounds estimated from several uncontaminated samples. 
dNot detected. 
Source: Morrison and Cerling 1987. 

(HRE) area (WAG 9) on the Melton Branch tributary east of SWSA 5. Principal Cs-137 sources 

were the outfall from the PWTP (3544) in WAG 1 and the HRE area (WAG 9) on the Melton 

Branch tributary east of SWSA 5. 

Water samples from the WOC embayment below WOD generally represent a mixture ·of WOC· 

and Clinch River water because of the effects of releases in the dams on the Clinch River. How-

ever. sediments in the embayment provide a useful record of contamination. The average 

concentrations of Cs-137 and Co-60 in the upper fifteen I-in. increments of 23 cores collected in 

the embayment during 1978-79 ranged from II to 51 Bq/g (3.0 x 10-10 to 1.4 x 10-9 Ci/g) and 

0.3 to 2.7 Bq/g (8.1 x 10- 12 to 7.3 x 1O- 11 Ci/g). respectively. with the highest values in the 

upper increments. A deeper core showed striking peaks of both Cs-137 and Co-60 at a depth of 

about 25 in. (64 em), indicating much higher releases in the past. 
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Little information exists on the content of RCRA hazardous chemicals in either the water or 

sediments of WOC/WOL. Implementation of a new NPDES ambient monitoring program includ

ing stations at WOD (Station 5), WOC (Station 3), Melton Branch (Station 4), and the Sewage 

Treatment Plant now provides information on releases of hazardous chemicals other than radionu

elides. Additional coring of the sediments in WOC/WOL is also being started to establish similar 

information on the WOCj'WOL streambed. 

3.1.5 PreHminary Survey Data from WAG 1 

The studies performed in the fall of 1986 (Morrison and Ceding 1987) were a continuation of 

the gravel and water sampling programs conducted in past years at ORNL. The >latest results mir

ror those reported in the previous studies-that WOC/WOL (WAG 2) contains contaminated 

sediments, water, and muds that are representative of all the sources in the surrounding WAGs that 

release contaminants to the drainage basin (Tables 3.7 and 3.8). No organics were detected· in one 

black mud sample taken at Site 1 and in three mud samples from Site 2. 

3.1.6 Regulatory Status of WAG 1 

Based on the analytical studies reported by Sherwood and Loar (1986) and the scoping studies 

summarized in Sect. 3.2.5, there is little doubt that WAG 2 represents a source of continuing 

release of hazardous materials (radionuclides and/or hazardous chemicals) to the Clinch River. The 

fact that sediments continue to collect in the WOC streambed and in WOL indicates that as long 

as releases of activity (either from routine operations or contaminated seepage) continue 

WOC/WOL will continue to accumulate hazardous materials. Because these sediments could be 

resuspended and transported over WOD during periods of high flow, removal of the sediments, 

diversion of the flow of WOC, or sediment stabilization may be required. It is recommended that 

an RI plan be prepared for WAG 2; however, it should be noted that corrective actions in WAG 2 

will not keep WOC/WOL from releasing hazardous materials until corrective measures have been 

completed for many of the upstream sources of contaminants entering the watershed. Thus, 

WOC/WOL could be recontaminated unless upstream sources are dealt with first. 
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3~3 WAG 3-S0LID WASTE DISPOSAVAREA 3 

3.3.1 Location and Description of WAG 3 

WAG 3 is located in Bethel Valley about 0.6 mile (I km) west of the west entf-ance of the 

main plant area (WAG 1). WAG 3 (Solid Waste Disposal Area 3) is composed of three indivi

dual SWMUs: 3.1 (SWSA 3), 3.2 [Closed Scrap Metal Area (1562)], and 3.3, [the currently 

operating Contractors' Landfill (1554)]. The location of WAG 3 and itsthreeSWMUs is shown on 

Fig. 3.4. 

SWSA 3 and the Closed Scrap Metal Area are inactive landfills known to contain radioactive 

solid wastes and surplus materials generated at ORNL from 1946 to 1979. Although burial of solid 

waste ceased at this site in 1951, use of the area as an aboveground scrap metal storage ai-eacon

tinued until 1979. Sometime during the period 1946-1949, radioactive solid wastes removed from 

SWSA2 were buried in this site. In 1979, most of the scrap metal stored aboveground at SWSA 3 

was either transferred to other storage areas, buried in SWSA 6, or buried on-site in a triangular 

shaped disposal area approximately 0.4 acres (0.17 hal immediately south of SWSA 3 (Fig. 3:4). 

Both of these areas have been regraded, seeded, and fenced. 

The Contractors' Landfill was opened in 1975 and is used to dispose of various uncontaminated 

construction materials and fly ash from the ORNL steam plant. No contaminated -waste or "asbestos 

is to be buried at the site. The maximum fill depth is reported to be 20 ft (6 m), and the area of 

the landfill is about 6 acres (2.4 hal. 

3.3.1 Geologic Description of WAG 3 

According to the geologic map of the Oak Ridge area prepared by McMaster {l9~3), WAG 3 

is underlain by units E, F, G, and H of the Chickamauga Group. Units E and F .underlie the 

northwest portion of WAG 3, unit G is under most of SWSA 3, and units G and H ,underlie the 

Scrap Metal Storage Area in the southeastern part of WAG 3. 

Field measurements of the strata in and near WAG 3 (Rothschild et at. 1985), indicate that 

the strike of the bedrock ranges from north 65° east to north 36° east, and the dip varies from 40° 

southeast to 13° southwest. However, the majority of the strike and dip measurements occur in the 

range of N 45° to 48° east and 25° to 35° southeast, respectively. Additional geologic information 

is available from a set of three geophysical surveys conducted by Rothschild and'Switek (1985). 

• 

e 

e 



• 

11122.000 

~ !Ii 

11121.000 

+7' 
NORTH 

'>~/I 
Gmtl 

• 
_ .. _--------

------'50 __ 

E25:OOO 

~-~ 

97!>-

DRAINAGE 
____ WAG 80UNDARY 

• LOCATION OF SWMUS 

--.:-:-;: 
BETHEl \lAL1..EV ROAD 

900_ 
---...... ---87S~ 

----9~S~~~ 
E26:OOO 

, 

Fig. 3.4. WAG 3-Solid Waste Disposal Area 3. 

\. 

-t~---
\ 

--~ 

~ 

" " 

• • 
ORNL-DWG 86·16936 

SfTtS2(\AN021 __ 

c--
e .... $ 

E27:OOO 

-• .". 



1-42 

. Using, electrical resistivity, seismic 'refraction, and very-low.;;frequency electromagnetic resistivity 

(VLF-EM) techniques they were able to identify the presence of an anomalous feature beneath the 

western portion of SWSA 3 that may be a continuous, linear element that could represent.a 

bedrock trough or a fracture. The presence of the trough or frac,ture will require additional field 

work for confirmation. 

3.3.3 Hydrologic Description of WAG 3 

WAG 3 spans a surface water divide. Runoff flows northeast via the northwest tributary of 

WOC and southwest by way of Raccoon Creek. The northwest tributary of WOC is an ephemeral 

stream in the vicinity of WAG 3; however, constant flow conditions begin about 500 ft (152 m) 

downstream from WAG 3. Raccoon Creek starts about 600 ft (183 m) northwest of the Contrac

tors' Landfill (SWMU 3.3) at a point where two surface runoff channels merge. 

Surface drainage from the Closed Scrap Metal Area (SWMU 3.2) is toward SWSA 3 and then 

to the northwest tributary of WOC by means of two shallow drainage ditches along the eastern and 

western sides of SWSA 3. 

Runoff from SWMU 3.3 enters the drainage systemof the northwest tributary of WOC, and to 

a lesser degree, the Raccoon Creek drainage system. 

A number of wells have been installed in past years (since about 1950) to measure water levels . 
in the WAG 3 area. The USGS has reported water level measurement for these wells (Webster et 

a1. 1981a). In the past year, a number of new piezometers have been installed to investigate'ground

water flow patterns in WAG 3. 

3.3.4 Known Releases from WAG 3 

Records of the composition of radioactive solid .waste buried in SWSA 3 are nonexistent; 

records for SWSA 3, 4, and part of 5 burials were destroyed in a fire in 1961 (Coobs and Gissel 

1986). Sketches and drawings of the site indicate that alpha and beta-gamma wastes were segre

grated and buried in separate areas or trenches. Some of the alpha wastes may have been contained 

in drums that were placed in concrete-lined trenches; however, later in the operation, alpha

containing waste drums may have been placed in unlined trenches. Hazardous ~hemical wastes were 

probably also buried in SWSA 3 because there are no records of disposal elsewhere. Although the 

information is sketchy, the larger scrap metal equipment (tanks, drums, etc.) stored on the surface 
", 
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at this site was also probably contaminated. Because only a portion of this material is now buried in 

the Closed Scrap Metal Area (SWMU 3.2), it is not possible to estimate the amount of contamina

tion that exists in this SWMU. 

Because ORNL disposal procedures require that only non-RCRA, nonradioactive solid wastes 

are to be buried in the Contractors' Landfill, this SWMU should. not represent a source of radioac

tivity release; however, some hazardous chemicals may have inadvertently been buried at this site 

prior to enactment of RCRA. 

3.3.5 PreHminary Survey Data from WAG 3 

The survey performed by Morrison and Cerling (1987) in the fall of 1986 included sampling 

sites 20 and 21 on the Northwest Tributary east of WAG 3 and 40 and 41 on the Raccoon Creek 

drainage west of WAG 3. Results from sites 20 and 21 are given in Tables 3.9 and 3.10. These sites 

do not appear in Fig. 3.4. Based on the samples taken from sites 40 and 41, Sr-90 appears to be the 

dominant radionuclide of concern in the Racoon Creek drainage. Average 1986 concentrations of 

Sr-90 were 2.9 and 6.8 Ci for sites 40 and 41, respectively. The source of theSr-90 appears to be 

SWSA 3. Migration occurs along a strike to the east and west of the WAG 3 boundary. No sam

pling for organics (mud samples) was taken at any of the sites. 

3.3.6 Regulatory Status of WAG 3 

Based on available information, an RI plan will be required for WAG 3. Based on a description 

of the materials buried and the administrative controls exercised, SWMU 3.3 may have a negligible 

role in causing the releases obServed from WAG 3; the survey data did not identify releases from 

the Contractors'Landfill. In developing the RI plan for WAG 3, major emphasis should be placed 

on SWMUs 3.1 and 3.2, with SWMU 3.3 being given only a cursory evaluation. 

3.4 WAG 4-SOLID WASTE DISPOSAL AREA 4 

3.4.1 Location and Description of WAG 4 

WAG 4 consists of three SWMUs: the LL W line north of Lagoon Road (SWMU 4.1), pilot 

pits I and 2 (SWMU 4.2), and SWSA 4 (SWMU 4.3). The location of WAG 4 relative to ORNL 

is shown on Fig. 1.1. The boundary for WAG 4 and the topographic and drainage patterns are 
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. Table 3.9. Preliminary survey results for WAG 3, Site 10 

Gravels (radionuclides)" 

Year n 6OCO 90Sr mCs 

(Bq/kg) 

BKGOD <2 <10 3 
1978 <5 3,100 <5 
1985 <5 1,000 12 
1986 <3 2,100± 100 9.9±2.6 

Gravels (metals)" 

Year n Cd Cr Ni Cu Zn 

(p.g/g) 

BKGOb 0.05 0.4 1.9 0.2 3:6 
1986 3 <0.05-<0.3 <0.4-<2.4 3.0-<1.9 <0.2-<1.2 3-4 

Water (radionuc/ides) 

Year n 6OCo 90Sr 

(p.g/g) 

BKGOh <0.2 <0.2 
1986 <0.2 100 

aConcentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
<Backgrounds estimated from several uncontaminated samples. 
Note: No measurements reported for 1978 and 1985 for metals and waters. 
Source: Morrison and Cerling 1987. 

Year 

BKGOb 

1978 
1985 
1986 

Year n 

Table 3.10. Preliminary survey results for WAG 3, Site 11 

Gravels (radionuclides)" 

n 6OCO 90Sr 

(Bq/kg) 

<2 <10 
<5 290 
<5 80 
<3 180±20 

Gravels (metals)" 

Cd Cr Ni Cu 

(Ilg/g) 

0.4 1.9 0.2 

mCs 

<0.2 
<0.2 

mCs 

3 
<5 
<5 
4.7±2.3 

Zn 

3.6 BKGDC 

1986 2 
0.05 
<0.05-<0.3 <0.4-<2.4 0.85.,- <3.6 <0.2-<1.6 4-5 

"Concentrations reported on basis of dry weight of gravel sample. 
"Backgrounds estimated for counting procedure used in this study. 
'Backgrounds estimated from several uncontaminated samples. 
Source: Morrison and Cerling 1987. 
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illustrated in Fig. 3.5. Of the three SWMUs, SWSA 4 represents the most significant potential for 

release of radioactive and hazardous contaminants. 

From 1954 to 1975, liquid radioactive wastes were transferred through an underground pipeline 

from the gunite storage tanks at the main ORNL complex to the waste pits and trenches (WAG 7). 

This transfer line was located on the north side of Lagoon Road (Fig. 3.5). The transfer line was 

buried in weathered Conasauga shale at a depth of about 3.3 ft (l m). While the pipeline was in 

use, approximately 6.1 x 106 ft3 (170,000 m3) of liquid waste containing over 1.5M Ci (5.5 x 1016 

Bq) of mixed fission products were transferred through the lines (Walls et at. 1983). Under the 

DOE Surplus Facilities Management Program (SFMP), the line was decommissioned over a two-

. year period beginning in 1981; decommissioning consisted of removing short sections of pipe that 

had the potential to leak into White Oak Creek, flushing the remaining sections of pipeline with 

water, purging with air to remove excess water before capping the ends, and constructing an 

engineered bentonite clay cover and asphalt cap over the two known leak sites south of SWSA 4 

(Walls et a1. 1983), 

The Pilot Pit Area (Bldg. 781l) was constructed in late 1955 for use in pilot-scale radioactive 

waste disposal studies on the sintering (fixation) of high-level fuel reprocessing waste into a stable 

solid (Morgan et a1. 1956a; Morgan et a1. 1956b; Boegly 1957). The experimental area consists of 

an asphalt pad surrounded by a 6·ft (1.8-m) chain link fence adjacent to and south of SWSA 4 

(Fig. 3.5). Two experiments (Pilot Pit 1 and Pilot Pit 2) were conducted during 1956 and 1957, 

only one of which involved radioactivity [approximately 100 mCi (3.7 x 109 Bq) of mixed fission 

products] (Morgan et a1. 1958). The ceramic product produced in Pilot Pit 2 contained the tracer 

level of radioactivity and was removed from the site following its formation. The equipment from 

Pilot Pit 2 was removed, and the site was being converted for a high· level experiment when the 

sintering program was terminated by the Atomic Energy Commission (AEC, now DOE). 

Currently, three large concrete cylinders imbedded vertically in the ground (containing some 

unused experimental equipment) are all that remains at the site (Boegly and Struxness 1959). The 

only visible features are a control building that is now used to store various field and laboratory 

equipment and four large concrete cylinders that were used in a municipal solid waste leaching 

experiment. Since the site was constructed, the asphalt pad has been used for temporary storage of 

drill rigs, drums of coal and coal waste products (gasifier ash), and other large items used in field 

environmental research. 
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The 23-acre (9.3-ha) SWSA 4 site was opened for routine solid waste burials in February 1951, 

following closing of SWSA 3. Unlike the three earlier SWSAs, SWSA 4 was located south of 

ORNL in Melton Valley, with burials occurring in the Conasauga Shale. The area of this site was 

approximately twice that of the previous three sites [11 acres (4.6 ha)] in use from 1943 to 1951 

(National Research Council 1985). Wastes were placed in trenches, shallow auger holes, and in 

piles on the ground surface (to be covered at a later date). Early records of the amount of waste 

disposed in SWSA 4 were destroyed by a fire; however, the volume of waste buried during 1957 

and 1958 was approximately 2.6 x 105 and 3.4 x 105 ft3 (7,219 and 9,514 m3), respectively. It is 

estimated by the ORNL Operations Division that the total waste volume emplaced in SWSA 4 was 

approximately 2.0 x 106 ft3 (5.7 x 104 m3), containing about 1.1 x lOs Ci (4.1 x lOIS Bq) of 

radioactivity. The site was closed to routine burial operations in July 1959 (Lomenick and Cowser 

1961); however, it remained open as a disposal area for uncontaminated fill until July 1973. 

During the period 1955 to 1963, Oak Ridge was designated by the AEC as the Southern 

Regional Burial Ground; as such, Oak Ridge received a wide variety of poorly characterized wastes 

from approximately 50 different sources. These solid wastes consisted of paper, clothing. equipment, 

filters, animal carcasses, and related laboratory wastes, but exact proportions of each are unknown 

because records of this nature were not kept. The waste from outside sources accounted for approxi

mately 50% of the total volume buried in SWSA 4. 

3.4.2 Geologic Description of WAG 4 

WAG 4 is situated just northwest of a low hill (underlain by siltstone) in the lower part (Pump

kin Valley Shale) of the Conasauga Group, where a transition zone exists between the basal red 

shales and the overlying gray shales and interbedded lenticular limestones. The formation consists 

mostly of dark, maroon-to-brown, noncalcareous shales interbedded with gray, slightly calcareous 

shales and thin gray-blue, silty limestones. A few discontinuous, relatively pure, thin limestone 

lenses are present, along with an occasional fine-grained, green siltstone bed. Red and brown shales 

predominate in the northwest part of the area; however, in the southeast portion grey shales and 

interbedded limestones are most prevalent. The shales usually weather to a dull olive, yellow, or 

brown color, and the silty limestones weather to resistant siltstone lenses. The weathered siltstones 

and the shales have well developed joints and are open near the surface. Joint surfaces are 

frequently stained reddish brown to black. In the higher elevations of SWSA 4, weathered material 
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extends down 13-16 ft (4-5 m), whereas in the lower elevations fresh rock is encountered within 

3.3-5 ft (1-1.5 m) of the surface. A few meters of yellow-to-red clay soil was observed over some 

parts of the area but did not persist vertically or laterally. 

Dip measurements made in and around SWSA 4 range from vertical to 270 southwest. Strike 

measurements varied from north 85 0 east to 270 east. The wide range in dip and strike indicates 

that many small geologic structures are present within the site (Lomenick and Cowser 196 O. 

3.4.3 Hydrologic Description of WAG 4 

A considerable amount of hydrologic data has been collected at SWSA 4 as a result of the eval

uation of two previously constructed surface water diversion projects. These data include site precip

itation, flow in the SWSA 4 tributary to WOC, seasonal fluctuations in the water table, and 

periodic water quality monitoring at selected wells and surface streams (Davis and Shoun 1986). 

Since operations began at SWSA 4 in 1951, approximately 85 wells have been drilled on the 

site to collect water samples and measure water table elevations. Results for the period 1975 to 

1979 have been published by the USGS (Webster et al. 1981). The USGS has also conducted a 

number of tests in SWSA 4 wells yielding important hydraulic data pertaining to the Conasauga 

Formation (Webster and Bradley, in press). ORNL has been collecting water level'data at 11 core 

hole locations and from wells at 5 points along the SWSA 4 tributary; water level data for these 

locations during the period June 1983 to December 1985 are presented by Davis and Shoun (1986). 

Water table maps prepared for SWSA 4 indicate that the general direction of groundwater flow is 

toward the southeast and the SWSA 4 tributary. 

3.4.4 Known Releases from WAG 4 

Even at the onset of waste burials in SWSA 4, it was evident that the buried waste was contact

ing water during most of the year. Lomenick and Cowser (1961) reported that burial was limited to 

higher elevations within SWSA 4 during the wet months, whereas the low topography areas were 

used in the dry summer months. Some of the water-related problems that were noted included a 

minimum depth to water between 2 and 3.3 ft (0.6 and 1.0 m) in low areas, radioactivity in site 

monitoring wells, and the appearance of four distinct trench seeps. 

Duguid (1975) reported on the status of radionuclide -movement in SWSA 4. Concentrations of 

Sr-90, Co-60, Cs-137, Sb-125, and H-3 were determined for a number of the existing wells and 
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three of the four surface seeps. As a part of his study, Duguid (1975) divided SWSA 4 into eastern 

and western regions and reported Sr-90 concentrations on selected sampling dates. Duguid con

cluded that Sr-90 was the major concern in SWSA 4 and that the average concentration of 

Sr-90 on the east side of the site was lower than that observed on the west side. Furthermore, he 

estimated that between 4.4. x lOtO and 1.8 x 1011 Bq (1.2 and 4.8 Ci) of Sr-90 per year was 

discharged from SWSA 4 between 1963 and 1973. This was about one-third of the total annual 

release of Sr-90 to the Clinch River (measured at WOO). 

Later studies by Stueber (1981) confirmed the earlier studies by Duguid that showed that 

SWSA 4 is a major contributor of Sf-90 to WOC, and that a number of contaminated surface 

seeps appear along the southern boundary of the site, particularly during the wet months of the 

year. This observation is consistent with early studies by Lomenick and Cowser (1961) that the 

lower elevation areas of SWSA 4 could not be used for disposal trenches during wet months. 

In 1984, Spalding and Munro conducted a survey of Sr-90 in SWSA 4 groundwater by sam

pling 129 locations along a 2,360-ft (720-m) perimeter transect to the south and east of SWSA 4. 

Several peaks of Sr-90 occurred along the transect and were generally located in the vicinity of the 

seeps identified by Duguid (1975). Based on the results of the survey, Spalding and Munro (1984) 

concluded that groundwater in the eastern side of SWSA 4 contained much less Sr·90 than ground

water on the southern side and supported previous observations that future remedial actions should 

be directed to the southern areas of SWSA 4. 

During the 28 years since routine burial ceased, two major remedial actions were taken in 

SWSA 4 in an attempt to isolate burial trenches from upstream groundwater recharge. The first of 

these projects was initiated in 1975 and consisted of constructing a bituminous concrete drainage 

ditch along the northern boundary of the site to catch surface runoff from Haw Ridge and direct it 

under Lagoon Road to three lined ditches that crossed SWSA 4 and emptied into a small tributary 

to the south. Unfortunately, no reduction in Sr-90 release was observed (Tamura et al. 1980). This 

may be the result of the lined ditches across SWSA 4 terminating in an area where earlier migra

tion of Sr-90 had occurred or in an area where trenches already existed. In 1983, a second water 

diversion was· built that consisted of routing the drainage from Haw Ridge around SWSA 4 rather 

than over it. Since completion of the new drainage project, flow measurement and stream sampling 

of the SWSA 4 tributary indicate that the diversion project reduces the contributing watershed area 

of SWSA 4 by 56%, the flow in the SWSA 4 tributary by 56%, and the Sr-90 flux by 46% (Melroy 

and Huff 1985, Davis et al. 1985). 
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3.4.5 Preliminary Survey Data for W AG4 

Site 9A was sampled by Morrison and Cerling (1987) as a part of the WAG survey in the fall 

of 1986 (Fig. 3.5). Migration of radionuclides and metals from SWSA 4 was evident (Table 3.11). 

High concentrations of Ni were detected in the stream gravels at sampling site 9A. The major 

hazardous material of concern is Sr-90. Two mud samples were collected at Site 9A. Only one sam

ple showed detectable amounts of organics (di-n-butylphthalate). 

3.4.6 Regulatory Status of WAG 4 

Evidence from previous experimental studies and routine monitoring results [from the Depart

ment of Environmental Management (OEM)] indicates that SWSA 4 is a source of continuing 

Table 3.11. Preliminary survey results for WAG 4, Site 9A 

Gravels (radionuclides)" 

Year n 6OCO 90Sr 131Cs 

_ (Bq/kg) 

BKGDb <2 <10 3 
1978 3 253±96 28,000 ± 2,200 5,870± 1,200 
1985 3 160±30 17,OOO± 13,000 5,4oo±400 
1986 

Gravels (metals)" 

Year n Cd Cr Ni Cu Zn 
(p,g/g) 

0.05 0.9 5.6 2.4 BKGDC 

1986 4 0.05--0.6 0.4-1.9 99-610 0.7-4.9 
9 
3-22 

Year 

BKG~ 
1985 
1986 

n 6OCO 

<0.2 
3 <0.2 

No water samples collected 

Water (radionuclides) 

90gr 

(Bq/L) 

<0.2 
350±50 

"Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
'Backgrounds estimated from several uncontaminated samples. 

mCs 

<0.2 
<0.2 

Note: No measurements of metals reported for 1978 and 1985. No measurements of 
water reported for 1978. 

Source: Morrison and Cerling 1987. 
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release of radionuclides (primarily Sr-90) and may also be a source of hazardous chemical consti

tuents. The survey conducted in the faU of 1986 confirmed that releases are still occurring. A recent 

surface water diversion project has reduced the flux of Sr-90 from SWSA 4 by. about 46%; how

ever, additional remedial actions may be required. An RI plan should be initiated for WAG 4, but 

it is recommended that SWMU 4.2 be removed from further consideration as a Section 3004(u) 

site. Remedial actions proposed for SWMU 4.3 should correct any releases, if they occur, from the 

other two SWMUs identified in WAG 4. 

3.5 WAG 5-SOLID WASTE DISPOSAL AREA 5 

3.5.1 Location and Description of WAG 5 

WAG 5 is located directly south of the ORNL main plant area (Fig. 1.1). This WAG contains 

22 SWMUs (Table 3.12); of these, 13 are tanks used to store LLW prior to disposal by the 

hydrofracture process. WAG 5 also includes the surface facilities constructed in support of both the 

Old and New Hydrofracture facilities. The largest land areas in WAG 5 are devoted to SWSA 5 

and the Transuranium (TRU) Waste Storage Area (Fig. 3.6). The remaining SWMUs are support 

facilities for ORNL's hydrofracture operations, two LLW leak/spill sites, and an impoundment in 

SWSA 5 used to dewater sludge from the original PWTP (3518). 

SWSA 5 (SWMU 5.7) was used to dispose of solid LLW generated at ORNL from 1959 to 

1973. During the period 1959 to 1963, the burial ground served as the Southeastern Regional 

Burial Ground for the AEC (see WAG 4). At the time SWSA 5 burial operations were initiated, a 

portion of the site [-10 acres (4 ha)] was set aside for the retrievable storage of TR U wastes. 

According to AEC regulations, wastes containing over 100 nCi/g of TRU cannot be disposed of but 

rather must be stored in a fashion allowing them to be retrieved at a later date, if required. 

Although a portion of the disposal records for SWSA 5 were destroyed in a fire, there are existing 

records that provide some estimates of the amount of waste and radioactivity disposed of in SWSA 

5. According to estimates developed by the ORNL Operations Divsion, 3.0 x 106 ft3 (84,000 m3) 

of waste containing -200,000 Ci (7.4 x lOIS Bq) of radioactivity has been buried in SWSA 5. 

SWMU 5.3 (Process Waste Sludge Basin) is included within the boundary of SWSA 5. This basin 

was used to concentrate the Ca-Mg carbonate and clay sludge produced in the old PWTP. This 

sludge had previously been disposed of in the waste seepage pits at WAG 7. 
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Table· 3.12. Solid Waste' Management Units (SWMUs). in WAG 5 

5.1 a,b LL W Lines and Leak Sites 
a = Site 3O-Gauging Station, NW of Bldg. 7852 
b = Bldg. 7852-Hydrofracture Injection Area, South 

5.2 Old Hydrofracture Facility (OHF) Pond (7852A) 
5.3 OHF Site Surface Facilities (7852) 
5.4 New Hydrofracture Site Surface Facilities (7860) 
5.5 a-e OHF Waste Storage Tanks (Tl, T2, T3, T4, T9) 

a =Tl 
b = T2 
c = T3 
d =T4 
e = T9 

5.6 Process Waste Sludge Basin (7835) 
5.7 SWSA-5 (7802) 
5.8 a-h LLW Waste Concentrate Storage Tanks (W-25-W-31) 

a = W-24 
b W-25 
c = W-26 
d = W-27 
e = W-28 
f W-29 
g = W-30 
h = W-31 

5.9 Radioactively Contaminated Waste-Oil Storage Tank (7860A) 
5.10 TRU Waste Storage Area 

Inchided in the WAG 5 boundary are the surface facilities for both the old and new hydrofrac

ture installations. It should also be noted in Fig. 3.6 that because Melton Branch (part of WAG 2) 

flows between the old and new hydrofracture facilities, it was necessary to provide a separate. WAG 

boundary for the New Hydrofracture Facility (NHF), even though NHF is considered a part of 

WAG 5. This was done because a separate WAG was not justified for NHF, and the site's location 

was next to WAG 5. In general, the Old Hydrofracture Facility (OHF) and NHF surface facilities 

consist of buildings containing pumping equipment, control rooms, mixing equipment, and, solids 

storage and handling equipment. Although listed as'separate SWMUs, the OHF pond (SWMU 

5.2) and the radioactively contaminated oil st~rage tabk at the NHF (SWMU 5.9) are really a part 
.. , 

of the hydrofracture surface facilities. 

At the present time, LLW tanks W-24 through W-31 are being used to store evaporator concen

trates pending a decision regarding ultimate disposal of these wastes. These tanks are constructed of 

stainless steel and have secondary containment. The five tanks of the OHF have been removed from 

active use. 
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Two LL W leak sites are included with WAG 5; one is related to the hydrofracture operations, 
1 

and the other is an LLW line leak in the transfer line that serviced the OHF. Both of these LLW 

transfer lines have been removed from active use. 

3.5.2 Geologic Description of WAG 5 

WAG 5 is located in Melton Valley, approximately 1.2 miles (2 km) south of ORNL. Geologi

cally, WAG 5 is within the Copper Creek thrust block and is underlain by strata of the middle to 

late Cambrian Conasauga Group. Regional stratigraphy and lithologic variations within the 

Conasauga Group are discussed in Hasson and Haase (1982). The Conasauga Group in Melton 

VaHey is approximately 550 m (1,800 ft) thick and is lithologically very heterogeneous, consisting 

of alternating siltstones, silty limestones, calcareous shales, and mudstones. The Conasauga Group 

consists of six formations that are, in ascending order: Pumpkin Valley Shale, Rutledge Limestone, 

Rogersville Shale, Maryville Limestone, Nolichucky Shale, and Maynardville Limestone (Haase et 

al. 1985). WAG 5 is underlain primarily by the Maryville Limestone, which is typically composed 

of interbedded limestones, dark gray shales, and mudstones (Haase and Vaughan 1981). Structural 

features of the Conasauga Group are related to fault motion along the Copper Creek fault, a 

regionally significant, low-angle thrust fault, striking north 50°-60° east and dipping to the 

southeast. Typical features observed are numerous secondary low-amplitude isoclinal folds, secon

dary bedding plane thrust faults, high-angle reverse faults, and joint sets (Sledz and Huff 1'98n 

In recent years, considerable information has been compiled on the deeper geology of the WAG 

5 area as a part of ORNL's studies related; to the use of hydrofracturing' for radionuclide disposal 

(Stow and Haase 1986, Haase et al. 1986). At the' present time, additional geologiC studies. are 

under way to obtain more detailed information for use in planning for closure of the hydrofractuf-' 

ing facilities (Oak Ridge National Laboratory 1987). 

3.5.3 Hydrologic Description of WAG 5 

WAG 5 is located in the Melton Valley subbasin of the WOC drainage basin (Fig. l.l). 

Runoff from WAG 5 directly enters WOC and Melton :j3ranch, as well as two unnamed tributaries 

of these streams (Fig. 3.6). WOC flows to the south and roughly parallel to the western border of 

WAG 5, ranging from 100 to 300 ft (30 to 90 m) of the border; Melton Branch is within 

100-300 ft of the southeastern border of WAG 5. The two unnamed tributaries flow along the 
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northwestern boundary and southeastern corner of WAG 5. Runoff on the southern portion of 

SWSA 5 is collected in a system of concrete diversion ditches and discharge to (I) a draw (an 

ephemeral stream) that divides the southern portion of SWSA 5, (2) the unnamed tributary 
J' 

northeast of SWSA 5, and (3) the Melton Branch floodplain. Although a portion of the surface 

drainage enters Melton Branch via the draw, the majority of the surface drainage from the south

ern part of the site reaches WOC and Melton Branch via many small rivulets and dispersed path

ways. The majority of the runoff from the northern portion of SWSA 5 reaches WOC via the draw 

that separates the site into its northern and southern sections. The remainder of the runoff is car

ried to WOC and Melton Branch by the two unnamed tributaries. 

Since disposal operations were initiated in SWSA 5, a number of wells have been installed (at 

least 68 were reported in Webster et a1. 1982). A larger number of these wells are unsatisfactory 

for water level and water quality determinations (they are corrugated metal casings perforated from 

top to bottom); however, 29 wells have plastic casings and are screened at discreet intervals that 

may provide reliable water level data. Recently, additional piezometer wells have been constructed 

in and around WAG 5 to supplement the existing water level ,wells. An evaluation of groundwater 

movement is contained in Webster and Bradley (in press) and Baughan (1987). 

3.5.4 Known Releases from WAG 5 

Three sources of water quality data exist for SWSA 5: (1) groundwater monitoring results from 

the OHF pond (Stansfield and Francis 1986), (2) the ORNL contaminant survey performed in 

1985 by Doyle and Taylor (1986), and (3) studies related to the aerial distribution of Sr-90 con

ducted by Spalding and Munro (1984). 

Four'monitoring wells were installed by Francis and Stansfield (1986) at the OHF pond. 

Results of one year's sampling indicated that groundwater near the pond is contaminated with 

Sr-90 and H-3. However, in the case of H-3, the upgradient concentration was higher than that 

observed in downgradient concentrations, indicating that the pond may actually be diluting releases 

of H-3 from SWSA 5. Testing for groundwater contamination using the indicator parameters out

lined in Title 40, Code of Federal Regulations (CFR) (Subpart F, Groundwater Protection, para

graph 265.92) disclosed statistically significant contamination at the OHF pond. 

Contaminant surveys performed by Doyle and Taylor (1986) involved sampling of six wells and 

one seep in SWSA 5. Results indicated that all of the wells were contaminated with Sr-90 and 



I-56 

C's-137 (H-3 was not analyzed). The survey also indicated that some of'the' wells may be contam

inated with RCRA-regulated contaminants such as lead. 

Spalding and Munro (1984) investigated the aerial distribution of Sr~90 in shallow groundwater 

along the southern perimeter of SWSA 5. This study indicated that there were'seven distinct areas 

of Sr-90 contamination. 

3.5;5 Preliminary Survey Data for WAG S 

Sampling sites 2 and 28 (Fig. 3.6) were included in the survey conducted by Morrison and Cer

ling (1987) in the fall of 1986. Results of the survey indicate that groundwater seepage from 

SWSA 5 is responsible for contamination of Melton Branch with Sr-90 (Table 3.13). Chromium, 

zinc, and nickel may also be released. Releases of other radionuclides and metals are low compared 

to the background levels along this stretch of Melton Branch. SWSA 5 is the main source of H-3 

leakage into Melton Branch. This is shown in Table 3.14 [sites 3 and 4 are upstream of SWSA 5, 

and Site 2 is downstream (Fig. 3.3)]. No samples were collected for organics analyses at Site 28. 

No organics were detected in three mud samples taken at Site 2. WAG 5 does not appear to be, or 

to have been, a source of release of organics. 

3.5.6 Regulatory Status of WAG S 

Evaluation of; previous studies related to groundwater and surface water in the vicinity of 

WAG 5 indicates that this WAG represents a source of release of radionuclides and perhaps non

radioactive hazardous waste constituents to the environment. As a result, ORNL has included the 

preparation of an RI plan in the overall Remedial Action Program schedule (see Sect. 4.3). 

The main sources of contaminant releases in WAG 5 appear to be SWSA 5 (SWMU 5.7) arid 

the OHF pond (SWMU 5.2). The contribution of contaminants from other SWMUs in WAG 5 is 

probably minimal compared to the two SWMUs mentioned above. Thirteen of the 22 SWMUs in 

WAG 5 are active or inactive LL W storage tanks that have no past records of releases and are 

included in the interim permit. 

e 

e 

e 



e 

e 

e 

I-57 

Table 3.13. Preliminary survey results for WAG 5 

Gravels (radionuclides)d 

Year n Site 6OCO 90Sr 137Cs 

(Bq/kg) 

BKGrY' <2 <10 3 
1978 3 2 13,OOO±6,000 460±70 1 ,900± 400 
1978 3 28 43,200 ± 10,900 141 ± 12 1,730± 1,010 
1985 3 2 6,500±2oo 1,IOO±8oo 1,150±200 
1985 3 28 24,000 ± 2,000 21O±36 1,360±780 
1986 4 82 9,700±7,034 263± 123 688 ±283 
1986 I 28 27,000 14 4,700 

Gravels (metalsJII 

Cd Cr Ni Cu Zn 
. Year n Site 

(p,g/g) 

BKGDc 0.05 0.9 5.6 2.4 9 
1986 3 2 d 11.5 9.9 1.3 2.3 
1986 1 28 0.32 14 5.1 4.3 250 

aConcentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
CBackgrounds estimated from several uncontaminated samples. 
dNot detected. 
Note: Comparison of gravels from sites 2 and 28. Site 28 is upstream and Site 2 is downstream of 

SWSA 5. 
Source: Morrison and Cerling 1987. 

Table 3.14. Tritium aDalyses of water 
from sites 1, 3, and 4 (1986) 

Site 

2 
3 
4 

n 

7 
I 
1 

3H (Bq/L) 

29,286± 14,315 
1,300 
36 

Source: Morrison and Cerling 
( (987). 
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3.6 WAG 6-S0LlD WASTE DISPOSAL AREA 6 

3.6.1 Location and Deseription of WAG 6 

WAG 6 consists of three SWMUs: SWSA 6 (6.1), the Emergency Waste Basin (6.2), and the 

Explosives Detonation Trench (6.3). The location of WAG,,6 'relative to ORNL and the other 

WAGs is shown on Fig. 1.1. Figure 3.7 is a topographic map of the WAG '6. area showing the loca

tions of the three SWMUs. Of the three~ SWMUs, SWSA 6 represents the most significant poten

tial for release of radioactive and hazardous contaminants. At the present time, a portion of SWSA 

6 is being closed under RCRA regulations. A characterization plan (Boegly et al. 1985), closure 

plan for a portion of the SWSA (IT Corporation 1986), and RI plan (ORNLjRAP-2) have been 

prepared for SWSA 6. This action was required when it was found that some hazardous wastes had 

been buried after 1980 in some of the trenches containing LL W. 

The area selected for SWSA 6 is located in Melton Valley, northwest of WOL and southeast of 

Lagoon Road and Haw Ridge (Webster 1976). The site includes 68 acres (28 hal, of which about 

one-third was reported to be suitable for waste burial; the balance of the site consists of steep slopes 

and areas of shallow groundwater that would not be satisfactory for burial operations (Lomenick 

and Wyrick 1965). Waste burials were initiated in 1973 when .sWSA 5 was closed. Wastes have 

been buried in trehches or auger holes, depending on radioactivity levels. By the end of 1984, it was 

estimated that about 1.0 x 106 ft3 (28,000 m3) of waste containing about 2.S xlOsCi (9.2 x lOIS 

Bq) of radioactivity was buried in SWSA 6 (Boegly et at. 1985). No TRU waste has been buried 

in SWSA 6. 

The Emergency Waste Basin was constructed in 1961-1962 to provide storage if wastes could , . 
not be released from ORNL to WOC. To date, the basin has .not been ,used. :lt.is located northwest 

of SWSA 6 (see Fig. 3.7). The estimated capacity of the :basin is 1.5 X ,to' gal {5.7 .x ,I07 LL 

There is no reported use of .the basin for storage of wastes. 

The Explosives Detonation Trench is located in an open area within SWSA 6. The 'trench is 

approximately 15 ft (4.6 m) long by 5 ft (1.5 m) wide by 4 ft (1.2 m) deep. Explosive and 

shock-sensitive chemicals requiring disposal are taken to the trench, .laid in the bottom, and deto-
, 

nated with a small plastic explosive charge. Debris from ,the explosion .is left in the :trench .. Because 

the hazardous materials are consumed in the explosion, there is no monitoring -of the trench. A clo

sure plan for the trench has been filed in accordance with the requirements -of 40 iCFR,Section 
( 

270.14(b)(l3-1S); Sections 264.110-115; Section 264.178; and TN 1200-1-11-.07(S)(a)(l3-16). 

e 

e 
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3.6.2 Geologic Description of WAG 6 

WAG 6 is located in Melton Valley, approximately 1.2 miles (2. km) south of ORNL.Geologi

cally, WAG 6 is within the Copper Creek thrust block and is underlain by strata of the middle to 

late Cambrian Conasauga Group. Regional stratigraphy and. lithologic variations within the 

Conasauga Group are discussed in Hasson and Haase (1982). The Conasauga Group in Melton 

Valley is approximately 1,800 ft (550 m) thick and is lithologically very heterogeneous, consisting 

of alternating siltstones, silty limestones, calcareous shales, and mudstones. The Conasauga Group 

consists of six formations, which are in ascending order: Pumpkin Valley Shale, Rutledge Lime

stone, Rogersville Shale, Maryville Limestone, Nolichucky Shale, and Maynardville Limestone 

(Haase 1986). WAG 6 is underlain primarily by the Maryville Limestone, which is typically com

posed of interbedded limestones, dark gray shales, and mudstones (Haase and Vaughan 1981). 

Structural features of the Conasauga Group are related to fault motion along the Copper Creek 

fault, a regionally significant, low-angle thrust fault, striking north 500 -600 east and dipping to the 

southeast. Typical features are numerous secondary, low-amplitude isoclinal folds; secondary bed

ding plane thrust faults; high-angle reverse faults; and joint sets (Sledz and Huff 1981). 

In recent years, considerable information has been compiled on the geology of the WAG 6 area 

(Boegly et a1. 1986). Most of this information was obtained as a part of earlier remedial action and 

site characterization studies (Davis et a1. 1984; Vaughan et ai, 1982; and Davis and Stansfield 

1984). At the present time, additional geologic studies are under way in SWSA 6 to obtain infor-

mation for use in closure planning. 

3.6.3 Hydrologic Description of WAG 6 

All surface runoff from WAG 6 eventually enters WOL. There are no permanent streams 

within the WAG 6 boundary; however, there are some ravines. or draws that collect excess rainfall 

and transmit it to the lake. Cerling and Spalding (19~ I) identified subdrainages within WAG 6 as 

a part of their study of contaminant sources in the WOC watershed. Most of the flow from these 

subdrainages enters WOC directly. A portion of the eastern part of WAG 6 drains to stream 

BG6E, which is located just east of the W AG bounda~y. Stream BG6E also receives. flow from the 

Pits and Trenches Area (WAG 7), and the relative contribution of SWSA 6 to the contaminants 

measured in BG6E cannot be isolated. 
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Previous'studies have shown that the water table elevation in SWSA 6 is a subtle replica of the 

topographic surface (Lomenick and Wyrick 1965; Boegly et al. 1985). Unfortunately, most of the 

existing wells in SWSA 6 (installed prior to 1985) are not useful for hydrostatic head measurement 

or groundwater quality analyses (i.e., corrugated metal casings, open hole completion, or slotted 

casing from near surface to full depth). Since the start of the characterization plan, a number of 

piezometer wells have been installed to obtain information on groundwater movement and aid in the 

location of additional groundwater monitoring wells. 

3.6.4 Known Releases from WAG 6 

Streambed gravel studies conducted by Cerling and Spalding (1982) in the WOC drainage 

basin showed that an intermittent· stream channel passing through the center of SWSA 6 contained 

concentrations of Sr-90 in excess of background. Follow-up studies conducted in 1986 indicate that 

the amount of Sr-90 in this stream channel appears to be decreasing but has not stopped. As noted 

earlier. it has not been possible to determine what contribution SWSA 6 may make to stream 

BG6E. New sources of Cs-137 and Co-60 were detected in the eastern portion of WAG 6 (sites 35 

and 36) between 1978 and 1985. Sampling of the small drainage from the Emergency Waste Basin 

did not show the presence of radionuclide contamination. 

3.6.5 Preliminary Survey Data for WAG 6 

In the fall of 1986, a limited sampling of stream gravels, muds, and surface water was under-
/ 

taken in WAG 6 to determine the need to conduct further remedial action investigations on the 

SWMUs in WAG 6. Samples were taken at sites 7. 35, 36, and 37 (Fig. 3.7). Strontium-90 con-

tamination was present at Site 7, as it was in earlier surveys; however, the concentrations have 

diminished from 1978 to 1986, even though a new source of Sr-90 contamination has been detected 

at site 37 (upstream from Site 7. see Fig. 3.7) since samples were first taken in 1978 (Table 3.16). 

The 1986 samples from sites 35 and 36 indicate that the sites are still contaminated with Co-60 and 

Cs-137 (see Tables 3.15 and 3.16). Except for a single sample containing significant concentrations 

of Cu, Zn, and Mo, the concentrations of metals were low (Table 3.17). Three mud samples were 

taken at Site 7; however, no organics were detected in any of the samples. 
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Table' 3:t:5.· Preliminary survey' results for W AG.6j . Site· 35' 

Gravels (radionuclidesr 

Year n 6OCO 90Sr 

(Bq/kg)Q 

BKGDb <:2, <10. 
1978' I· <5' 23' 
1985 100 29' 
1'986 6.8 8.6 

Gravels (metals)4 

Year n Cd Cr Ni Cu 

(p.g/g) 

BKGDc 0.05 0.9 5.6 2.4 
1985 <0.05 L3 2.5 0.28 
1986 <0.3 <2.4 <3.6 <1.2 

4Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
"Backgrounds estimated from several uncontaminated samples. 
Source: Morrison and Cerling 1987. 

Year 

BKGDb 

1978 
1985 
1986 

Year 

BKGDC 

1985 
1986 

Table 3.16. Preliminary survey results for WAG· 6, Site 36 

n 

n Cd 

0.05 
<0.05 
<0.3 

6OCO 

<2 
<5 
97 

3 

Cr 

0.9 
<0.4 
<2.4 

Gravels (radionuclidesr 

90Sr 

(Bq/kg)Q 

<10 
50 
II 

.t 12 

Gravels (metalsr 

Ni 

(p.g/g) 

5.6 
2.7 

<3.6 

Cu 

2.4 
S.l 

<1.2 

aConcentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
"Backgrounds estimated from several uncontaminated samples. 
Source: Morrison and Cerling 1987. 

137Cs 

3' 
<5' 

760 
32. 

Zn 

17 
2.3 

137Cs 

3 
38 

390 
52 

Zn 

28 
4.3 

• 

e 
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Table 3.17. Prelimioary survey results for WAG 6, Site 7 

Gravels (radionuclides)" 

Year n 6OCO 90Sr I37Cs 

(Bq/kg) 

BKGDI> <2 <10 3 
1978 3 <5 2,700±450 22± 16 
1985 3 <6 823± 121 18± 1 
1986 1 <6 980 13 

Gravels (metals)" 

Year n Cd Cr Ni Cu Zn 

(p.g/g) 

BKGIY 0.05 0.9 5.6 2.4 9 
1986 5 nd4-<0.098 nd-<1.3 nd-<6.7 nd-<0.92 nd-4.1 

Water (radionuclides) 

Year n 6OCO 90Sr mCs 

(Bq/L) 

BKGDb <0.2 <0.2 <0.2 
1985 2 <0.2 3.9± 1.3 <0.2 
1986 No water flowing at time of sampling. 

"Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
<Backgrounds estimated from several uncontaminated samples. 
~ot detected. 
Note: No measurements reported for metals in 1978 and 1985. No data for water for 

1978. 
Source: Morrison and Cerling 1987. 

3.6.6 Regulatory Status of WAG 6 

An RI plan for SWSA 6 has been drafted (December 1986). However, it appears ''from the data 

available that two of the SWMUs (the Emergency Waste Basin and the Explosives Detonation 

Trench) should not require further attention. The Explosives Detonation Trench is an interim status 

facility and there are no reports to indicate that radioactive wastes have ever been directed to the 

Emergency Waste Basin. The focus of the RI plan is SWSA 6 (SWMU 6.1). 
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j~7 WAG 7'-LLW pitS AND'TREN€HES AREA 

3.1.1 Location and Description of'WAG 7 

WAG 7 is located· in~ Melton Valley about 1 mile (1.6 km~ south of the ORNL main plant area, 

(Fig- 1.1). A listing of the SWMUs in WAG 7 is given in Table' 3.18. In terms. ofradioactivity, the 

major 8WMUs in WAG 7 are the seven pits and trenches used, from 1951 to 1966 for the disposal 

of LLW. During the operating history of the pits and trenches, a total. of 42M gar (159M L) of 

LLW, containing about 1.2M Ci (4.4 x 1016 Bq) (beta) of radioactivity was discharged to these 

disposal facilities. Correcting for radioactive decay, it is estimated that about 200,000 Ci (7.4 x 

1015 Bq) of 8r-90, 600,000 Ci (2.2 x ro l6 Bq) of Cs-137, and a much smaller amount of U and 

TR U isotopes remain. 

WAG 7 also includes a decontamination facility, three leak sites, a storage area containing 

shielded transfer tanks and other equipment, and seven fuel wells containing the acid solutions con

taining enriched uranium (primarily) from HRE fuel. Additional details on WAG 7 can be found 

in ORNL/RAP-I0, Environmental Data Package for the ORNL Seepage Pits and Trenches Waste 

Area Grouping. 

3.7.2 Geologic Description of WAG 7 

WAG 7 rests on weathered materials from the Conasauga Group, light-brown layered and 

banded weak rock broken into small prisms (deLaguna et at. 1958). Weathering extends to a depth 

of 30-40 ft (9-12 m) under the low ridges and to a depth of about 10 ft (3 m) under the valleys; in 

Table 3.18. SWMUs in WAG 7 

7.1 Decontamination Facility (7819) 
7.2 Homogeneous Reactor Experiment (HRE) Fuel Wells (7809) 
7.3 Hydrofracture Experimental Site I, Soil Contamination (HF-SIA) 
7.4 a-c LL W Lines and Leak Sites I 

a = Hydrofracture No.1, Relea~ of Grout 
b = Pit 6, Southeast . 
c = End of Trench 7 Access Road 

7.5 Pit 1 (7805) 
7.6 Pits 2, 3, and 4 (7806, 7807, 7808) 
7.7 Trench 5 (7809) 
7.8 Trench 6 (7810) 
7.9 Trench 7 (7818) 
7.~0 Shielded Transfer Tanks (STl, 81'2, ST3, ST4, ST5) 
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many places, the bottom of the weathered zone is roughly at the water table. The fresh shale below 

is composed of thin alternating layers of hard dark-gray calcareous shale and light-gray shaly lime

stone. Much of the carbonate is leached out by the weathering; usually, the limestone layers are 

turned into silty clay and the shale layers into a fine silty sand. 

In general, the shale dips to the southeast at about 35°, but there are several types of structures 

that complicate this simple pattern. During excavation of Pit 3, a reversal of dip was observed that 

produced a small anticline and syncline (the width of the structure being about 150 ft [46 mD. The 

dips are gentle, and there is no evidence of crumpling or faulting. In the area occupied by Pit 4, the 

beds are intensely and irregularly folded and crumpled. Exposures suggest that this belt of crum

pled beds is roughly 200 ft (61 m) wide and that it extends east and west along the strike for at 

least 1,000 ft (305 m). Some hydrological evidence exists to suggest that this belt of crumpled rock 

is bordered on the south by a fault, possibly a thrust fault related to the Copper Creek fault. South 

of Pit 4 and south of the presumed fault, there are a number of small folds. Exposures in and near 

Pit 2 are poor, bufit appears possible that no folds or faults exist in that area. 

3.7.3 Hydrologic DeSCriptiOD of WAG 7 

Surface drainage from WAG 7 occurs primarily in three channels that trend north-south 

through the area. Additional intermittent runoff occurs in small swales that drain seeps or minor 

subbasins. All surface flow drains into WOC. Routine monitoring of flow occurs at the East Weir 

and West Weir stations (Sites 5 and 6 in Fig. 3.8). The West Weir (Site 6) receives flow from ' " 

Haw Ridge and the western border of the WAG. This includes runoff diverted from th~ area north 

of WAG 4 and runoff from Pit 1 and WAG 6. Runoff from the area that includes pits 2, 3, and 4 

is divided between the West Weir and the East Weir, which also collect flow from a portion of the 

Trench 5 area. The unnamed and unmonitored tributary between trenches 5 arid 7 also receives 

runoff from the Trench 6 vicinity. Surface runoff from Trench 7 has been div~rted to the west into 

this tributary. 

Groundwater flow .can . be inferred from knowledge of topography and results of tracing tests 

that show a strong anisotropy that favors flow along geologic strike, which trends east-west (Spald

ing and Boegly 1985). Because the water-table elevation resembles topographic features, ground

water seepage will generally move from areas of topographic highs to adjacent streams and swales. 

Lomenick et a1. (1964) observed groundwater velocities of 0.5 ftld at the Pit 4 site. A typical 
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hydraulic conductivity for this area is 2 x 10-5 em/s, although considerable variability is expected 

(Boegly 1984). Radioactivity logs of borings in the vicinity of Pit 4 (Spalding and Boegly 1985) 

and Trench 7 (Olsen et al. 1983) suggest that groundwater flow follows preferential pathways, 

often along narrow bedding planes. Thus, groundwater flow at a given SWMU can b~ expected to 

be predominantly along geologic strike (east-west) and in the downslope direction. 

3.7.4 Known Releases from WAG 7 

Spalding (1987) prepared an environmental data package for WAG 7 that summarizes past 

information on releases. In the past some surface seepage has been observed from all seven pits and 

trenches (except Trench 5) used for past waste disposal operations. It is thought that some of these 

seeps or discharges resulted from poor site selection (pits 1 and 6), whereas others appeared to 

release radionuclides that were not sorbed by the pit walls and surrounding soils. Ruthenium-l06 

appears to have been the major radionuclide of concern during operation of the pits and trenches; 

however, Sr-90 and Co-60 are the predominant releases since the pits have been taken out of service 

(Cerling and Spalding 1981). Studies conducted in recent years in the vicinity of Trench 7 (Olsen 

et al. 1983) have shown the presence of H-3, U-233, and Tc-99. 

In a streambed contaminant survey conducted in 1985 by Cerling and Huff (I986), sites 5 and 

6 were examined to evaluate releases from WAG 7. They found evidence of minor active movement 

of Sr-90 and Co-60, which they reported might be more related to redistribution of contaminants 

within the streambed and sediments than to active inputs. They also reported that contaminant lev

els had declined by a factor of 3 to 4 in the vicinity of the pits and trenches, which they suggested 

might be the result of the installation of asphalt caps over the pits in 1980. 

3.7.5 Preliminary Survey Data for WAG 7 

Two sampling sites (5 and 6, Fig. 3.8) were used for sampling stream gravels, muds, and water 

to evaluate releases from WAG 7. The preliminary survey conducted by Morrison and Cerling 

(1987) indicates that the drainage from WAG 7 is being actively contaminated by radionuclides, 

mainly Sr-90 and Co-60 (Tables 3.19 and 3.20), although the releases appear to be declining from 

observations made in earlier surveys (Cerling and Spalding 1981, Ceding 1986). The decline was 

thought to be because of remedial actions conducted in WAG 7. Concentrations of metals in the 

stream gravels were found to be significantly elevated above background only at Site 5 (Tables 3.19 



Year 

BKGDb 

1978 
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1986 

Year n 

BKGD" 
1986 
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BKGIY 
1986 
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Table 3~1'9~ Prelinililary survey results' for WAG 7. Site S 

n 

3 
3 
1 

n 

2 

Cd 

0.05 
ndd_<0.3 

60(;0 

<f 
45,000 ± 1'9,000 
1-3;000 ± 2,000 
12,000 

Gravels (radionuc/ides)1l 

9OSr -

(Bq/kg) 

<10 
45±8 
19±62 
35 

Cr 

Gravels (metalsr 

Ni Cu 

(II-g/g) 

0.9 5.6 2.4 
2.2-9 nd-{j.9 <1.0-3.2 

Water (radionuclides) 

6OCO 90Sr 

(BqjL) 

<0.2 <0.2 
28-30 0.24-0.36 

IlConcentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
"Backgrounds estimated from several uncontaminated samples. 
dNot detected. 

137Cs· 

3 
990±440 
60± 100 
2140 

Zn 

9 
nd-28 

mCs 

<0.2 
<0.2-<0.3 

Note: No measurements of metals were made for 1978 and 1985. No measurements of 
water reported for 1978 and 1985. 

Source: Morrison and Cerling 1987. 

and 3.20). No organic compounds were detected. Two black mud samples were collected at Sites 5 

and 6. No organics were detected in ailY of the samples. 

3.7.6 Regulatory Status of WAG' 

WAG 7 requires the development of an RI plan. This WAG has shown past and continuing 

releases of radioactivity and may also bea source of hazardous contaminants. 
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Table 3.20. Preliminary survey results for WAG 7, Site 6 

Year n 6OCO 

Gravels (radionuclides)O 

'JOSr 

BKGDb 

1978 
1985 
1986 

Year n 

BKGDC 

1986 4 

3 
3 
1 

<2 
13,loo± 1,500 
2,600± 100 
5,700 

(Bq/kg) 

<10 
600±55 
240±30 
590 

Gravels (metalsr 

Cd Cr Ni 
(p.g/g) 

0.05 0.9 5.6 
ndd-<O.05 nd-2.2 nd--6.2 

Cu 

2.4 
1.0-1.6 

Water (radionuC/ides) 

Year 

BKGDb 

1986 

n 

2 

6OCO <JOsr 

(Bq/L) 

<0.2 <0.2 
1.9-12 2.8 

"Concentrations reported on basis of dry weight of gravel sample. 
hsackgrounds estimated for counting procedure used in this study. 
CSackgrounds estimated from several uncontaminated samples. 
~ot detected. 

137CS 

3 
135± 115 
115±40 
380 

Zn 

9 
2-6 

~37CS 

<0.2 
<0.2-0.15 

Note: No measurements of metals were made for 1978 and 1985. No measurements of 
water reported for 1978 and 1985. 

Source: Morrison and Ceding 1987. 

3.8 WAG 8-MELTON V ALLEY AREA 

3.8.1 Location and Description of WAG 8 

Most of the reactor facilities other than those located in the ORNL main plant area (WAG 1) 

are located in Melton Valley. This WAG includes the Molten Salt Reactor Experiment (MSRE) 

and the High Flux Isotope Reactor (HFIR). Wastes from these facilities are collected on-site in 

LLW tanks and then pumped to WAG I for storage and treatment. Wastes from WAG 9 (Homo

geneous Reactor Experiment Area) also are pumped from their storage tanks to WAG I using the 

same transfer system. The waste transfer pipeline originally used followed Melton Valley Drive to 

its intersection with the waste line to the waste pit area (WAG 7). However, because of leaks the 

pipeline along Melton Valley Drive was replaced with a new double-contained stainless steel line 

that was routed directly to WAG 1. 
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The location of WAG 8 and its SWMUs is shown in Fig. 3.9. In addition to the waste transfer 

line and its collection tanks, WAG 8 also includes a number of holding ponds, waste storage facili

ties, and one of the experimental hydrofracture sites. Table 3.21 lists the 20 SWMUs that are 

located in WAG 8. 

3.8.2 Geologic Description of WAG 8 

The WAG is situated on three major geologic units. The southern part of the WAG lies upon 

the Conasauga Group, which has Pumpkin Valley Shale, Rutledge Limestone, Rogersville Shale, 

Maryville Limestone, Nolichucky Shale, and Maynardville Limestone as members. The LL W 

transfer line along Melton Valley Drive overlies the Pumpkin Valley Shale. The portion of the 

transfer line that passes over Haw Ridge and into the southern part of the main ORNL plant com

plex crosses the Rome Formation and terminates in the upper units of the Chickamauga Limestone. 

3.8.3 Hydrologic Description of WAG 8 

Surface water runoff from WAG 8 flows predominantly southward into Melton Branch and 

then downstream where it joins with flow from wac. Flows in Melton Branch are affected by 

operations at the HFIR complex. This is most apparent during late summer when natural flows 

cease and operations discharges comprise all the flow. ' 

Groundwater movement from the main portion of the WAG is inferred to follow the same gen

eral pathways as surface water drainage. There There is evidence in a similar geologic setting 

(SWSA 6) for recharge areas in the higher elevations at the northern part of the site and 

groundwater discharge toward the surface in the southern area along Melton Branch. There are 

several water quality monitoring wells and piezometers t installed in the vicinity of the HFIR ponds. 

Data from these wells are being analyzed to develop a more refined description of the local ground

water flow system. For the LLW transfer line portion of the WAG, it is presumed that the per

manent water table is below the trench and fill material associated with the line. 

3.8.4 Known Releases from WAG 8 

The initial stream gravel studies of Cerling and Spalding (1981) identified WAG 8 as a major 

source of Co-60 contamination, with measurable releases of Cs-137 also being detected. In general, 
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Table 3.21. SWMUs iDeluded in WAG 8 

HFIR/TRU Waste Collection Basins (7905, 7906. 7907, '7908) 
Hydrofracture Experimental Site 2, Soil Contamination (HF,S2A) 
LLW Line and Leak Sites-Melton Valley Drive 

Area (7 leak sites) 
a = Melton Valley Drive 
b = Melton Valley Drive and SWSA 5 Access 'Road 
c = 7500 Area 
d = West of Melton Valley Pumping Station 
e = Bldg. 7920 and Melton Valley Pumping Station Area 
f = Bldg. 7920 Ditch Line 
g = Melton Valley Transfer Line 
Hazardous Waste Storage Facility (7507) 
Active LLW Collection and Storage Tank (WC-20) 
Active LLW Collection/Storage Tank (HFIR) 
Active LLW Collection/Storage Tank (T-l. T-2) 
Mixed Waste Storage Pad (7507W) 
Sewage Treatment Plant (7904) 
Silver Recovery Plant (7834) 

the source of this contamination appeared to be the cooling water effluent from the HFIR. Stron

tium-90 was not detected above background concentrations. In the 1985 survey,essentially the same 

findings for radionuclides were reported; in addition,there was clear evidence that WAG 8 was also 

a potential source of Zn and Cr releases (Cerling and Huff 1986). 

3.8.5 Preliminary Survey Data forW AG 8 

Four sampling sites were used by Morrison and Cerling (1987) in evaluating W AG8. Two of 

the sites (15 and 22) are located above most of the HFIR discharges and are used as indicators of 

background contamination prior to WAG 8 (Fig. 3.9). No contamination by radionuclides or metals 

was detected at either site. Site 16 is below the cooling effluents from HFIR. The site is mainly 

contaminated by Co-60, with lesser amounts of es-137 and Sr-90 (Table 3.22). The Cs-137 and 

Sr-90 concentrations observed were reported to have declined from those observed in previous sur

veys (Cerling and Spalding 1981). Based on the results of this survey, Morrison. and Cerling (1987) 

concluded that the cooling water effluent from HFIR was the dominant discharge source of Co-60 

from ORNL facilities. Sampling at Site 23 also indicated that Co-60 and Cs-137 were present in 

the stream gravels of Melton Branch, but Sr-90 was at background level (Table 3.23). Sampling 

site 24 (Table 3.24, WAG 9) indicates that Sr-90 and Cs-137 are being released from the MSRE 

area. The source of these contaminants cannot be identified at this time. 
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Table 3.11. Preliminary survey results for WAG 8, Site 16 

Gravels (radionuclidesJG 

Year 

BKGIY' 
1978 
1985 
1986 

Year 

BKGD" 
1986 

n 

3 
1 
1 

n 

2 

6OCo 

<2 
29,200± 13,300 
41,000 
56,000 ± 3,000 

Cd Cr 

0.05 0.9 
<0.1-0.4 9.8-11 

WSr 

(Bq/kg) 

<10 
48± 15 
360 
5.6±3.3 

Gravels (metals)" 

Ni 

(p.g/g) 

5.6 
7.3-7.9 

aConcentrations reported on basis of dry weight of gravel sample. 
"Backgrounds estimated for counting procedure used in this study. 
"Backgrounds estimated from several uncontaminated samples. 
Note: No measurements of metals were made for 1978 and 1985. 
Source: Morrison and Cerling 1987. 

Cu 

2.4 
15 

Table 3.23. Preliminary survey results for WAG 8, Site 23 

Gravels (radionuclidesJD 

Year 

BKGDb 
1978 
1985 
1986 

Year n 

n 

3 
3 

Cd 

6OCO 90Sr 

(Bq/kg) 

<2 <10 
25,500± 12,000 <10 
25,300±5,100 <10 
21,000 4.7 

Gravels (metalsr 

Cr Ni Cu 

(p.g/g) 

BKGDC 0.05 0.9 5.6 2.4 
1986 4 ndd-O.05 nd-18.0 4.8-5.7 4.2-8.8 

"Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
"Backgrounds estimated from several uncontaminated samples. 
dNot detected. 
Note: No measurements of metals were made for 1978 and 1985. 
Source: Morrison and Cerling 1987 . 

131CS 

3 
232±70 
130 
150±40 

3 

Zn 

9 
340-400 

131Cs 

360± 170 
140± 100 
75 

Zn 

9 
170-260 



Table 3.14. Prelimioary survey results for WAG 9 

Grav~ls(radionuclides )" Gravels (metals)" 

6OCO 90Sr I31Cs Cd Cr Ni Cu Zn 
Year n n 

(Bq/kg) (p,g/g) 

BKGDb <2 <10 3 0.05· O.~ 5.6c 2.4· 9· 

Site 24 

1978 3 II ± 18 1 ,090 ± 194 294±66 
1985 3 20+-8 363±42 137±31 
1986 I 13 290 120 3 <0.05-<0.3 7-10 3.6-5 1.9-3.5 16-17 

-Site 25 • -.I .... 
1918 3 554±320 44±4 96± 113 
1985 3 413±181 71 ±25 167±139 
1986 1 200 55 55 3 <0.05 3.8-9.3 1.5-3.4 0.3-1.6 10--21 

Site 26 

1978 3 65±24 2,475±300 102,000 ± 22,000 
1985 3 31 ± 10 2,430± 1,710 40,000 ± 6,200 
1986 1 36 1,000 28,000 3 <0.05 0.8-1.5 3.9-4.5 1.0--2.3 10--13 

"Concentrations reported on basis of dry weight of gravel sample. 
"Backgrounds estimated for counting procedure used in this study. 
caackgrounds estimated from several uncontaminated samples. 
Note: No samples for water or organics were taken. Blank spaces indicate no samples taken. 
Source: Morrison and Ceding 1987. 
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Stream gravel samples from sites 16 and 23 verified that contamination due to Cr, Cu, P, and 

Zn also exists (Tables 3.22 and 3.23). The presence of these metals probably results from the dis

charge of HFIR cooling water. Water samples were not taken at any of the sampling sites in WAG 

8, and no organic analyses were conducted. No organics were detected in samples from Sites 16 and 

23. No water samples were taken at either site. 

3.8.6 Regulatory Status of WAG 8 

WAG 8 is reported to be the major point-source discharge of Co-60, and the HFIR cooling 

water appears to be the source of significant heavy metal contamination. As a result, it appears .that 

an RI plan will be required for WAG 8. 

SWMUs 8.4 (Hazardous Waste Storage Facility) and 8.8 (Mixed Waste Storage Pad) are 

scheduled for replacement by other storage facilities (located in WAG 19) in the near future and 

should be removed from consideration as potential sources of release when certified free of contam

inants. SWMUs 8.5, 8.6, and 8.7 are still in service and have no reported releases. SWMU 8;9 is a 

sewage treatment plant (now used as a sewage holding tank) and should not represent a source of 

release of hazardous chemicals or radionuclides, and ORNL is currently in the process of submit

ting revising the NPDES permit application for SWMU 8.10. Thus, in WAG 8 only SWMUs 

8.1a-<1, 8.2, and 8.3a-g appear to require further remedial action consideration. 

3.9 WAG 9-HOMOGENEOUS REACfOR EXPERIMENT (HRE) AREA 

3.9.1 Location and Description of WAG 9 

WAG 9 is located in Melton Valley about 0.6 mile (1.0 km) southeast of the ORNL main plant 

area (Fig. 1.1). There are three SWMUs in this WAG: the HRE pond (9.1); LLW collection and 

storage tanks (9.2); and a septic tank serving the HRE (9.3), now the Nuclear Safety Pilot Plant 

(NSPP). The locations of the SWMUs are shown in Fig. 3.) O. 

SWMU 9.1, the HRE pond, was constructed in 1955 as a waste storage impoundment for con

taminated condensate from the HRE waste evaporator. Later, the pond was used for low-level 

shield water discarded during cell maintenance. The waste was chemically flocculated to accelerate 

settling in the pond. The capacity of the pond was 316,000 gal (I.2M L). In 1970, the impound

ment was filled with soil and capped with asphalt. 
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SWMU 9.2 consists of two buried stainless steel tanks, one having a capacity of 1,000 gal 

(3,800 L) and the other 12,000 gal (46,000 L). The 1,000-gal tank is not in service, but the 

12,000-gal tank was used at the NSPP for collection of LLW up to 1986. 

SWMU 9.3 is a 1.400-gal (5,300-L) septic tank installed to handle domestic sewage from the 

HRE (now NSPP) facility. The tank services lavatories and should not contain any radioactive or 

hazardous wastes. 

3.9.2 Geologic Description of WAG 9 

WAG 9 is located in Melton Valley and is underlain by the units of the Conasauga Group of 

the middle and upper Cambrian Age. Weathering in units of the Conasauga Group extends to a 

depth of about 30-40 ft (9-12 m) under the low ridges and to a qepth of about 10 ft (3 m) in 

the valleys. Thin layers and lenses of limestone are commonly found but generally are irregular in 

distribution. There are no persistent limestone beds reported in the area; no solution channels or 

caverns to permit rapid discharge of water have been reported. Regional stratigraphy and lithologic 

variations in the Conasauga Group have been described by Hassan and Haase (1982). 

3.9.3 Hydrologic Description of WAG 9 

Surface drainage is primarily to the south in a small tributary to Melton Branch. The extreme 

northwestern portion of the WAG contributes flow to a tributary that flows west to WOC. All of 

the SWMUs identified in the area have surface drainage to the south. There is a discharge moni

toring station on the south tributary, which also receives flow from the eastern border of WAG 5 

and the northwestern boundary of WAG 8. During 1985, flow volume was about 11 % of that 

recorded for the gauging station on Melton Branch at the confluence with WOC. USGS records 

(Water Supply Paper 1706) for the 5-year period ending in 1960 show the average flow rate at 

Melton Branch to be 2.24 cfs. Thus, an estimated average surface flow rate for the tributary is 

0.25 cfs. 

Groundwater monitoring has been conducted at the Homogeneous Reactor Experiment 

impoundment, which was backfilled and capped in 1970 (Stansfield and Francis 1986). The water

table elevation map suggests that flow is to the south and east into the tributary that is described 

above. Hydraulic conductivities at sites in similiar geologic settings had geometric means on the 

order of 5 x 10-5 cm/s, and the effective porosity was estimated to be 0.03. Thus, flow from the 

uppermost aquifer is expected to be to the stream that drains to the south from the site. 
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3:9.4 Known Releases from WAG,·9; 

Cerling and Spalding (1981) conducted stream. gravel surveys on the unnamed tributary drain

ing WAG 9 to Melton Branch and:,the branch tributary leading to the MSRE. Their survey showed 

that Sr-90 and Cs-137 contamination existed and that tlie probable source of this contamination 

was the HRE area, with the HRE pond being the major contributor of Cs-137 and additional 

Sr-90. The same general results were obtained in the 198'6 survey (Ceding and Huff 1986). 

Stansfield and Francis (1986) performed a characterization study on the HRE pond. As a part 

of the study, four groundwater wells were installed. 

3.9.5 Preliminary Su"ey Data for WAG 9 

Three sampling sites were used in the preliminary survey of WAG 9 (sites 24-26, Fig. 3.10). 

Site 24 is located on the tributary leading to the MSRE, and the stream gravels showed relatively 

high concentrations of Sr-90, some indication' of es-l37, and essentially background concentrations 

of Co-60 (Table 3.24). Both Sr-90 and Cs-137 concentrations were less than results from previous 

surveys. Chromium and to a lesser extent Zn and Cu were present at Site 24. Site 25 is used to 
, 

examine releases from the NSPP. Cobalt-60, Sr-90, and Cs-137 concentrations at this site were 

above background concentrations along with Cr and Zn. Site 26 is on the drainage to the southeast 

of the HRE settling basin. Gravels show high concentrations of Sr-90 and Cs-137 but essentially 

background levels of heavy metals. Additional studies indicate that the release of es-l37 from the 

pond is no longer occurring. Concentrations of Sr-90 and Cs-137 appear to be declining from 1978 

to 1986 (Table 3.24). Organics were not detected in samples from the sites sampled. 

3.9.6 Regulatory Status of WAG 9 , 

WAG 9 appears to be a source of continuing release of Sr-90 and Cs-137 from both the HRE 

facility and the HRE settling basin. WAG 9 also receives releases of Sr-90 and Cs~137 from the 

MSRE area in WAG 8 through a stream drainage into the WAG (see Sect. 3.8:5). There is also an 

indication that contamination by Cr and Zn is occurring. Althougli a comparison of the stream , 

gravel data taken in 1986 and 1978 appears to indicate that the releases are diminishing, releases 

are still occurring. An RI plan should be formulated for WAG 9. Although this WAG includes two 

underground radioactive waste storage tanks, there is no record of releases from these tanks; how

ever, there does appear to be some indication of surface contamination resulting from overfilling or 
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spillage that occurred while LL W was being removed from the tank. The other SWMU in WAG 9 

is a septic tank that services the NSPP building. This tank should not be a source of radionuclides 

or hazardous chemicals. 

The main concern in WAG 9 is represented by the HRE settling basin. This SWMU represents 

a source of continuing release of Sr-90 to the tributary draining the WAG 9 area. 

3.10 WAG 10-HYDROFRAcruRE INJECfION WELLS AND GROUT SHEETS 

3.10.1 Location and Description of WAG 10 

WAG 10 consists of the injection wells and grout sheets from four SWMUs, two of which were 

experimental sites used in the development of the hydrofracturing process at ORNL (SWMUs 10.1 

and 10.2). The other two sites are operating facilities (now inactive) that were usedto dispose of 

ORNL's LLW (SWMUs 10.3 and 10.4). All four SWMUs are located in Melton Valley; however, 

they are not adjacent to each other. The location of the four SWMUs included in WAG 10 is 

shown in Fig. 3.11 (which includes the units in WAGs 2 and 10). The ORNL grid coordinates of 

the injection wells are SWMU 10.1, N18,920 and E25,890; SWMU 10.2, N16,817 and E31,260; 

SWMU 10.3, N17,155 and E28,617; and SWMU 10.4, N16,502 and E28,178. WAG 10 does not 

include the surface facilities used for the hydrofracture injections. These surface facilities associated 

with SWMUs 10.3 and 10.4 are described as SWMUs 8.3 and 8.4, respectively (SWMUs 10.1 and 

10.2 did not have permanent surface facilities). WAG 10 is significantly different from the other 

. WAGs included in this report in that the grout sheets are located at depths of 300-1,000 ft 

(90-300 m) below the ground surface. 

The grout sheets are thin (I-in.) layers of a solidified, cement-based LLW slurry that was 

injected. into a fracture in the underground geologic structure (deLaguna et a!. 1968). The fracture 

into which the slurry w~s pumped was initiated by pumping water under pressure into a slot cut 

into the injection well casing. The grout slurry was then pumped into the formation and allowed to 

harden. The slurry constituents were selected and formulated to produce a solid product that would 

retain the radionuclides in the LL W. Using this technique, it was felt that the radionuclides would 

be retained in the grout and would not be subject to groundwater transport. 

In 1986, a well that had previously been drilled in the vicinity of the grout sheets showed the 

presence of water containing radionuclides (principally Sr-90) at the approximate depth of the 

grout sheets. Since this occurrence, further injections of grout have been discontinued, and closure 

of ORNL's hydrofracture facilities has begun. 

.~. 
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Appendix A provides detailed information on the history of hydrofracturing at ORNL, along 

with data on the quantity and composition of the wastes injected. 

3.10.2 Geologic Description of WAG 10 

The geologic formation used for injections at the four hydrofracture sites was the Pumpkin Val

ley Shale, the lowest formation in the Conasauga Group. The Pumpkin Valley Shale (which is 

overlain by the Rutledge Limestone) is a 300-ft- (90-m-) thick, thinly bedded, illitic shale that 

breaks easily along bedding planes. The Conasauga Group is underlain by the Rome Formation (a 

silty sandstone) and is overlain by the Knox Group, consisting chiefly of cherty dolomite. The 

Pumpkin Valley Shale is confined on the top by the Rutledge Limestone and on the bottom by the 

Rogersville Formation of the Rome Group. 

3.10.3 Hydrologic Description of WAG 10 

Very little information exists on groundwater movement at the injection depths in Melton Val

ley. One of the basic assumptions in the development of this disposal technique was that the Pump

kin Valley Shale was highly impermeable and would interact hydrologically seldom, if at all, with 

the overlying or underlying formations. Groundwaters from these formations are generally 

extremely saline, suggesting the lack of hydrologic connection with more shallow ground waters. Of 

the three underlying geologic units, only the Knox Group is recognized as a regional aquifer, pro

viding fresh water at shallow depths. Nothing is known of water quality in the Knox Group at the 

depth below the hydrofracture injection zone [3,000-5,000 ft (915-1,525 m»). 

3.10.4 General Information on Known Releases from WAG 10 

Two separate incidents have been reported in which water from the grout sheets has been 

released through wells drilled into the grout sheets. Two of the deep monitoring (DM) wells have 

shown concentrations of 94,000 to 400,000 BqjL. The third DM well showed no contamination 

(Oak Ridge National Laboratory 1987). Additional information is included in Appendix A. 
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3.10.5 Preliminary Survey Data for WAG 10 

WAG 10 was not included in the Morrison and Cerling (1987) survey conducted in 1986. 

Although radionuclides have been detected in wells drilled into the grout sheets from earlier LL W 

injections, there is no existing information to suggest that the radionuclides have migrated from the 

grout sheets to surface streams within the ORNL area. Releases by surface spills or leaks related to 

hydrofracture well drilling and monitoring operations have occured in drainage areas that are 

included in the preliminary studies for other WAGs. 

3.10.6 Regulatory Status of WAG 10 

Documentation is being prepared to initiate the closure of the hydrofracture facilities. An RI 

plan has been prepared (Oak Ridge National Laboratory 1987) for the hydrofracture wells and 

grout sheets. 

3.11 WAG ll-WHITE WING SCRAP YARD 

3.11.1 Location and Description of WAG 11 

The White Wing Scrap Yard ( WAG 11) is a roughly 20-acre (8-ha), largely wooded area 

located in the McNew Hollow area on the western edge of East Fork Ridge. It is 0.9 mile 

(1.5 km) east of the junction of White Wing Road and the Oak Ridge Turnpike and is roughly 

contained within Oak Ridge Gaseous Diffusion Plant (ORGDP) grid coordinates N 35,000-35,800 

and E 27,500-29,250 (Fig. 3.12). There is only one SWMU in WAG 11. 

White Wing Scrap Yard was used for the aboveground storage of contaminated material from 

ORNL, ORGDP, and the Y-12 Plant. The material consisted largely of contaminated steel tanks, 

trucks, earth-moving equipment, and assorted large pieces of steel, stainless steel, and aluminum, as 

well as reaction vessels used in Building 3019. 

The area began receiving material in the early 19508. However, the precise dates of material 

storage are uncertain, as is the time when the area was closed to further storage. In 1966, efforts 

were begun to clean up the area by a combination of the disposal of contaminated materials in 

ORNL's SWSA 5 and the sale of uncontaminated material to an outside contractor for scrap. 

Cleanup continued at least into March 1970, and in October 1970 removal of about 6,000 ydl 

(4,585 m3) of contaminated soil began. Some scrap metal, concrete, and other trash is still located 
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in the area. Most of the area is now enclosed by a chain link fence; however, about 3 acres 

(1.2 hal is partially open and enclosed by a barbed wire fence. The area is overgrown with weeds, 

trees, and other types of vegetation. The amount of material or contaminated soil remaining in the 

area is not known. 

3.11.1 Geologic Description of WAG 11 

The scrap yard occupies an area of gently rolling terrain underlain mostly by bedrock of the 

Knox Group, which consists of dolomites containing varying amounts of chert and minor amounts 

of limestone, shale, and sandstone. A thrust fault (one of several that comprise the White Oak 

Mountain Thrust Zone) is inferred to pass through the southern portion of the scrap yard area, 

trending from southwest to northeast. Bedrock south of the thrust fault is mapped as shale of the 

lower portion of the Rome Formation. 

3.11.3 Hydrologic Description of WAG 11 

Surface water runoff from the site flows to one of two watersheds, both of which ultimately 

drain to the lower reaches of Bear Creek. An unnamed creek receives surface runoff from the 

eastern portion of the site and carries perennial flow southward to Bear Creek. The second surface 

water flow path leaves the site to the southwest but does not carry flow perennially. 

Groundwater flow from the southern and eastern Portions of the site is presumed to flow to the 

perennial creek that drains the site. Groundwater flow from the central and northwestern portions 

of the site is presumed to flow along the axis of the dry valley that carries ephemeral flow to the 

southwest. An array of 14 piezometers is currently being installed to determine groundwater flow 

at the site. 

3.11.4 Known Releases from WAG 11 

The waste stored was largely metal, glass, concrete, and trash with alpha, beta, and gamma con

tamination. Plutonium-239 contamination of the reaction vessels is estimated at roughly 0.05 lb 

(25 g). Information regarding possible hazardous waste contamination has not been found. 

A walk-over survey in June 1971 detected surface radiation levels up to 5 mrad/h. An aerial 

radiation survey conducted in 1974 detected gamma radiation (0.8-6 mR/h), principally from Cs-

137 (0.5-4 mR/h). 
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3.II.S Preliminary Survey nata for WAG 11 

In the fall of 1986, Morrison and Cerling (1987) performed a limited sampling program using 

water, mud, and stream sediment samples from two locations to identify if hazardous materials had 

been or are being released from the scrap metal yard. One site (WW-2) was a moist creek bed 

within the scrap yard, and the second site (WW -I) was located south of the yard where the stream 

passes under Highway 95 (Fig. 3.12). At site WW-l, the creek flow was less than 1 gal/min 

(3.8 L/min) and was backed up into a pool [about 1.6 ft (0.5 m) deep] about 16 ft (5 m) west 

of the bridge on Highway 95. Samples of stream gravels and dark mud were collected at WW-I 

and WW-2, and water samples were taken from the pool at WW-l (no flow existed at WW-2 at 

the time sampling was performed). 

Table 3.25 summarizes the results of the preliminary studies. For the extractable metals from 

the stream gravel samples, only Ni was found in concentrations exceeding background. Whether 

Table 3.25 Preliminary survey results from WAG 11 in 1986 

Element 

Co-6<Y' 
Sr-9<Y' 
Cs-137b 

CdC 
Cr" 
Cue 
Nic 

Zne 

Co-60 
Sr-90 
Cs-137 

Di-n-butylphthalate 

BKGD 

<2 
<10 
3 
0.5 
0.05 
0.9 
0.6 
9 

<0.2 
<0.2 
<0.2 

WW-l WW-2 

Gravels" 

<6 <6 
38±40 17.3± 1.5 
<7 <7 
d d 
d d 
d 1.5 
8.2±3.3 11.6±3.2 
9.3±2.9 8.4± 1.1 

Water 
(BqjL) 

<0.3 
<0.25 
<0.4 

Organics 
(p,g/kg) 

540 850 

aConcentrations reported on basis of dry weight of gravel 
sample. Radionuclides in Bq/kg. Metals in p,g/g. 

bBackgrounds estimated for counting procedure used in 
this study. 

CSackgrounds estimated from several uncontaminated 
samples. 

dNot detected. 
Note: Site WW~I, 3 samples. Site WW-2. 1-3 samples. 

No water sample taken at WW-2. 
Source: Morrison and Cerling 1987. 
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this is because of releases from the' scrap yard, or the natural environment cannot be determined 

from the survey data. Radionuclide concentrations in the stream gravels were below detection limits 

for Co-60 and Cs-137; however, the samples taken at site WW-l showed an averag~ Sr-90 

concentration of 38 Bqjkg, This suggests a possibility of Sr-90, release from the, scrap yard. In 

addition, one water sample. fr:om site WW-l had, a low (0.25 Bq/L) but'detectable concentration of 

Sr-90. 

Di-n-butylphthalate was the only organic detected the two mud samples (one from each site). 

Phthalate, a component of plastic materials, is common in' sediments; however, the concentrations 

are relatively low. 

In summary, Morrison and Cerlingstated that except for the possibility of Ni and 8r-90, no sig

nificant contamination was observed for WAG 11. They suggest that the source of the Ni or 

Sr-90 contamination could be determined by a· follow-up sampling' program using sites upstream 

from WAG II as control points. 

3.11.6 Regulatory Status of WAG.11 

Based on the background information on' contamination at WAG 11 and the results of the scop

ing studies, there are still: unresolved concerns regarding the possibility of WAG 11 requiring 

further Section 3004(u) remedial action: Prior to any decision on'the need for preparing an RI plan 

for WAG 11, additional stream gravel and mud sampling along with soil sampling and additional 

beta-gamma walk-over surveys should. be undertaken. As noted in the. hydrology section (Sect. 

3.11.4), piezometers are being installed in WAG 11 to establish better information on groundwater 

movement in the area. A decision on the need for an RIforWAG: 11 should be',deferred pending 

results from additional field sampling and'. groundwater movement studies. 

3.11 WAG ll-CLOSED CONTRACTORS' LANDFILL 

3.11.1 Locadon and Description ofWAGll 

The Closed Contractors' Landfill is the only SWMU in WAG, 12. It was used to bury general 

construction debris generated by contractors working at ORNL (Nix et al. 1986). SWMU 12.1 is 

located about 1.4 miles (2.2 km) ESE of WAG 1 (Main Plant Area)'and about 500 ft (152 m) 

ENE of the intersection of Melton Valley Access Road at ORNL grid coordinates N 18,650 and 

• 
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E 37,500 (Fig. 3.13). SWMU 12.1 is approximately 505 ft (154 m) long (in the east-west direc

tion), and 259 ft (79 m) wide (in the north-south direction). The approximate area is about 

2.9 acres (1.2 ha). The original land surface sloped from north to south so that the depth of fill 

probably ranges from less than 6 ft (1.8 m) on the north side to about 30 ft (9 m) on the south. 

Estimates of the amount of material buried ranges from 1.06 x 106 to 1.77 x 106 ft3 (30,000 to 

50,000 m3) depending on the depth of excavation, the existence of natural depressions, and the 

degree of compaction of the waste, if any. 

The landfill functioned as the disposal point for ORNL contractors' construction and demolition 

waste from 1950 until 1975 when disposal stopped and the site was graded level and seeded with 

grass. No waste-specific records were kept on the landfill operation, and no administrative controls 

were' maintained on the nature of the waste being buried. As a result, construction waste sent to the 

landfill probably included empty paint cans and other debris that could include small amounts of 

hazardous waste. 

3.11.2 Geologic Description of WAG II 

Available geologic information for eastern Melton Valley indicates that WAG 12 is underlain 

by four formations of the Conasauga Group: the Nolichucky Shale, Maryville Limestone, Rodgers

ville Shale, and Rutledge Limestone (from youngest to oldest). The lithology of the formations is 

complex, but they are generally composed of interbedded limestones, shales, and siltstones (Roth

schild et a1. 1984a). The upper portion of the Nolichucky Shale (the uppermost formation) cons,i.sts 

of complexly interbedded calcareous shale/mudstone and limestone lithologies; the lower portion is 

composed of numerous repeated cycles of shale and limestone. 

3.11.3 Hydrologic Description of WAG II 

WAG 12 is in the Bearden Creek drainage area, which drains a small area east of ORNL in 

Bethel and Melton valleys to the Clinch River. The WAG is flanked on the east and west by two 

small streams that join to the southeast and flow into Bearden Creek. The topography of the area 

suggests that shallow groundwater also flows toward Bearden Creek or its tributaries. 
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3.12.4 Known Releases from WAG 12 

No records indicate that WAG 12 represents a source of release of radioactive or hazardous 

materials. Aerial radiation surveys (Boyne 1980) and walkover radiation surveys (3 ft above land 

surface) have not detected radiation levels above background. No visible leakage or seeps have been 

observed or documented. 

3.12.S Preliminary Survey Data for WAG 12 

As it currently exists, the Contractors' Landfill resembles a plateau on which disabled construc

tion material is stored. The plateau drains south and passes under Ramsey Drive before taking a 

sharp bend to the east. The streambed at the time of sampling was moist, but no water was flowing. 

Two sampling sites (CCL-l and CCL-2) were located about 984 ft (300 m) apart along the 

streambed (Fig. 3.13). Gravel and dark mud samples were taken at each site. Because of the 

absence of flow in the streambed, no water samples were taken. 

One gravel sample had a nickel concentration (7.2 ,."g/g) above background, but other metal 

values were either below detection limits or only slightly above (Table 3.26). The nickel concentra

tion of 7.2 ,."g/g (which is about twice background) may be related to lithologic variation. Concen

trations of Co-60, Sr-90, and Cs-137 were near background levels. In the analyses for organics, one 

Table 3.16 Preliminary survey results from WAG 12 In 1986 

Element 

Co-61Y' 
Sr·90" 
Cs-13i> 
CdC 
CC< 
Cue 
Nic 

Znc 

Di-n.butylphthalate 

BKGD 

<2 
<10 
3 
0.5 
0.05 
0.9 
0.6 
9 

CCL·1 CCL-2 

Gravels" 

<7 <7 
14.3±2.1 11.1 ±6.0 
<7 <7 
d d 
d d 
<2 <2 
4.5±0.4 6,4±0.8 
14.5 ± 3.9 9.0±2,4 

Organics 

1,200 

, "Concentrations reported on basis of dry weight of gravel 
sample. Radionuclides in Bq/kg. Metals in ltg/g. 

"Backgrounds estimated for counting procedure used in this 
study. 

'Backgrounds estimated from several uncontaminated 
samples. 

"Not detected. 
Source: Morrison and Cerling 1987. 
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sample from site CCL-2 contained .the highest concentration (1,200 pg/kg)of di-n-butylphthalate 

found in the entire survey of 20 WAGs. As previously mentioned, these organics .are a common 

component in plastic materials and are often found in sediments. No other semivolatile organics 

were detected. 

3.12.6 Regulatory Status of WAG 12 

Based on the results of the surveys of Morrison and Cerling and· existing information on the 

types of waste supposedly buried in the Contractors' Landfill, WAG 12 does not appear to require 

an RI plan; however, ORNL suggests that additional surveys for organic contaminants be con

ducted to verify the absence of releases. 

3.13 WAG 13-ENVIRONMENTAL RESEARCH AREAS 

3.13.1 Location and Description of WAG 13 

WAG 13 includes two environmental research areas and is a part of what is called the 0800 

Area (Fig. 1.1). The two SWMUs in WAG 13 are located about 1,300 ft (400 m) apart in 

separate parts of the WAG (Fig. 3.14). This area (0800 Area) was the site of a number of simu

lated fallout experiments using Cs-137. 

SWMU 13.1 consists of a 5-acre (2-ha) fenced area in a fescue grassland community approxi

mately 330 ft (l00 m) north of the Clinch River at mile 20.5 (33km) (Auerbach 1969; Auerbach 

and Dunaway 1970; and Auerbach et a1. 1973). The site included eight 33- by 33-ft (10- by lOom) 

treatment plots, each of which of which was enclosed by metal sheeting 18 in. (46 em) below the , 

surface and 24 in. (61 cm) above the ground. In August of 1968, four of .the plots were contam

inated with Cs-137 fused at high temperatures to silica particles (88-177 pm diameter), and the 

remaining four plots were used as controls. Each enclosed plot received approximately 2.2 Ci (8.1 x 

1010 Bq) of Cs-137, or a total of 8.8 Ci (3.3 x 1011 Bq) to the site. The particle size distribution 

was selected to simulate particle size characteristics' of nuclear weapons fallout. During the period 

of experimental observation, samples of vegetation clippings and soil cores were removed from the 
, 

enclosures, analyzed, and disposed of elsewhere. Since the Cs-137 was applied over 18 years ago, 

radioactive decay (-0.6 half-life) has reduced the remaining radioactivity to less than 5.7 Ci (2.1 

x 1011 Bq), assuming that no particle losses due to weathering, runoff, or wind transport occurred. 

The site is presently inactive. 
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Numerous experiments. with' shorter half-life. isotop'cs have been: conducted in the vicinity of the 

cesium plots; however, the' isotopes are. no longer present in detectable amounts (Taylor~ 1986.). 

SWMU 13.2 was an experimental area used: to study €s-13T runoff, erosion, and infiltration on 

a. silt-loam soil (Rogowski and Tamura )'965, 1970a, 1970b; Tamura 1967). This study was also 

related to ORNL's Civil Defense Program. The isotope in this experiment was. sprayed as a liquid 

on soils having varying degrees of ground' cover. A total of 15 mCi (5.6 x 108 Bq) of Cs-137 was 

used; the area contaminated was less than 215 ft2 (20' m2). Since the isotope was applied on 

October 20, 1964, approximately 0.71 half-life has passed, and. the' maximum amount of radioac

tivity remaining should be about 9.1 mCi (3.4 x 108 Bq). The site·is currently inactive. 

3.13.2 Geologic Description of WAG 13 

WAG 13 is underlain by the Conasauga Group. 

3.13.3 Hydrologic Description of WAG 13 

Surface runoff from the' portion of WAG 1·3 that is adjacent to the Clinch River flows 

northwest and parallel to the river for· approximately 800·ft (245 m)· between the northern edge of 

the WAG and the confluence. The small' stream is intermittent and: only flows during the wettest 

part of the year. Drainage from the portion of WAG 13 that· drains the erosion experiment area 

(SWMU 13.2) flows to the southwest into the White Oak Creek. embayment. This stream is also 

intermittent. 

Groundwater flow in the western portion of the WAG is presumed to be west toward the Clinch 

River. Similarly, the eastern portion' of the WAG is presumed to exhibit groundwater flow toward 

the small unnamed tributary that drains to the south, based on local topography. In both areas 

groundwater flow could be influenced by channel features that have been filled by river deposits. 
> 

3.13.4 Known Releases (rom WAG 13 

Because the basic premise behind the experiments conducted in the two SWMUs was to evalu

ate the movement of Cs-137 resulting from nuclear weapons fallout, it follows that some of the 

activity applied was released from the sites. 
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3.13.5 Preliminary Survey Data for WAG. 13 

Morrison and Cerling (1987) sampled stream soils (sites were reported to have no gravels) in 

WAG 13 as part of the survey (see Fig. 3.14 for location of sampling points). No mud samples 

were taken, and no organic analyses performed. At the time of sampling no flow was occurring at 

either of the two sites. Only one sample was taken at each site. At SWMU 13.1, there was evidence 

of Cs-137 and possibly Sr-90 contamination (Table 3.27). At SWMU 13.2, the Cs-137 concentra

tion was slightly above detectable levels; however, Sr-90 was about 4 times the background levels 

for the Conasauga Group. 

An aerial radiometric survey conducted in 1986 of the WOC/WOL watershed shows the pres

ence of Cs-137 in SWMU 13.1; however, SWMU 13.2 does not show on the radiometric maps as a 

distinguishable source of radiation. 

3.13.6 Regulatory Status of WAG 13 

Before implementing further remedial action on the sites included in WAG 13, additional sur

veys should be undertaken. For SWMU 13.1, only one sample was taken about 300 ft (91 m) 

Table 3.27. PreUminary survey results for WAG 134 

Element BKGD ERA·! ERA-2 

Gravels" 

Co-61Y <2 <7 <5 
Sr.91Y <10 2! 4! 
Cs·!37" 3 390 <6 
CdC 0.5 0.3 d 
Cr' 0.05 d d 
Cue 0.9 d d 
Nie 0.6 d d 
Zne 9 II 1.3 

aConcentrations reported on basis of dry weight 
of gravel sample. Radionuclides in Bqjkg. Metals 
in ,.,.gjg. 

"Backgrounds estimated for counting procedure 
used in this study. 

'Backgrounds estimated from several 
uncontaminated samples. 

"Not detected. 
Note: ERA-! (soil, one sample; no water or 

mud samples). ERA·2 (soil, one sample; no water 
or mud samples). 

Source: Morrison and Cerling ·1987. 
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northwest' of the 'field plots; Additional 'sampling. along the. stretch ,of. the dry streambed should pro

vide some indication of potential:movement of.Cs-137. Sampling·~duringrainfall would provide some 

indication of the quality of the runoff from the plots. In the,' case: of SWMU 13.2, the stream 

gravel , survey conducted in 1986 did not locate.contaminationdue:to,Cs-l:37: The amount of Cs-137 

calculated to remain at the site is very small; in fact, most onhe.'remaining.isotope;may already 

have been removed or'may have migrated' from the site. Pending additional. sampling surveys on the 

two SWMUs in WAG 13, it is recommended that further remedial action planning be deferred, 

However, based on the data currently availa6le, releases from WAG 13 are minimal. 

3.14. WAG 14-TOWER SHIELDING FACILITY (TSF) 

3.14.1 Location and Description of WAG 14 

The Tower Shielding Facility (TSF, WAG 14) is located about 2:2 miles (3.5-4 km) south of 

the ORNL main plant area (WAG I). The location of WAG 114 and its two· associated SWMUs 

is shown in Fig. 3.15. 

The facility was constructed in' 1954 to provide an economical means foC' obtaining shielding 

performance data free from ground scatter. or structure scatter for use in'the development of port

able reactors. This objective was accomplished by placing a~ small, low-power: reactor in a· cylindri

cal tank and measuring the radiation from the reactor at various angles while the reactor and tank 

were suspended about 200 ft (60 m) above the ground: Four. large towers [about 330 ft (loo m) 

high] were installed from which to suspend reactors and'their associated measuring equipment. The 

towers have also been used for drop testing of. transportable shielding containers (casks). 

SWMU 14.1 (TSF Scrap Yard) is an accumulation of used vessels, tanks, and drums that have 
. , 

collected over time as a result of work conducted at the facility. In addition to the scrap materials, • 
there are about three hundred. 55-gal drums· of sodium that are used for shielding. One of these 

drums shows evidence of earlier leakage but appears to· have sealed itself; all of the other drums , 
appear to be adequate for containment. Also present at the site are sheets of depleted uranium. 

SWMU 14.2 is a septic tank installed to provide sewage ,treatment services for personnel 

employed at the site. No evidence exists to indic~te that any hazardous materirus have been' 

discharged to the tank. Sludge from the tank is pumped into a tank truck and transported to the 

ORNL sewage treatment facilities for treatment. 
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3.14~2 Geologic Description of WAG 14 

The formation underlying WAG 14 is described as gray, bedded dolomitic limestone of the 

Knox Formation interbedded with conspicuous chert zones. The formation is about 2,600 ft 

(800 m) thick and without prominent faults in the vicinity of the site. The overlying soil is mainly 

silty clay, usually red but in some places yellow, interspersed with hard cherts of various sizes. 

3.14.3 Hydrologic Description of WAG 14 

WAG 14 does not drain to the WOC watershed. Instead, drainage from the site flows to 

unnamed drainageways on the east and west side of the facility. The two drainageways combine 

about 1,640 ft (0.5 km) southwest of the facility and then flow south to the Clinch River, entering 

just below Melton Hill Dam. 

3.14.4 Known Releases from WAG 14 

There is no reported information of releases of hazardous materials from operation of this facil

ity. However, some of the scrap materials currently located at the site contain induced radioactivity 

because of past use. Initial contaminant scoping studies (Houser and Simpson 1986) indicate that 

there are no significant exposure hazards caused by the induced .activity. At the present time, some 

cleanup of the site and removal of the inactive sodium tank is under way under the ORNL Surplus 

Contaminated Facilities Prog!all!_ (SCFP): 

3.14.5 Preliminary Survey Data for WAG 14 
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Table 3.28. PrelimiDary survey results [or WAG 14 

Element BKGD TSF-I 

Gravels" 

Co-W' <2 <4 
Sr-9ot' <10 18.7± 10.1 
Cs-137b 3 <6 
Cdc 0.05 d 
Cr" 0.9 d 
Cuc 2.4 d 
Nic 5.6 d 
Znc 9 d 

Water 
(Bq/L) 

Co-60 <0.2 <0.3 
Sr-90 <0.2 0.15 
Cs-137 <0.2 <0.2 

Muds 
(pg/kg) 

Di-n-butylphthalate 429 
Phenanthrene c 

Anthracene 
Fluoranthene 
Pyrene c 

Benzo(a)anthracene c 

Chrysene c 

Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)pyrene 
Indeno( 1,2,3-cd)pyrene 
Benzo(g,h,i)perilyne 
Bis(2-ethylhexyl)phthalate c 

Butylbenzylphthalate 396 

aConcentrations ,reported on basis of dry weight of 
gravel sample. Radionuclides in Dq/kg. Metals in 
pg/g. 

baackgrounds estimated for counting procedure 
used in this study. 

<'Backgrounds estimated from several 
uncontaminated samples. 

~ot detected. 
Note: TSF-I (gravel, three samples analyzed for 

radionuclides, and two for metals; water, one sample 
analyzed for radionuclides; muds, one sample analyzed 
for organics). 

Source: Morrison and Cerling 1987. 
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3.14.6 Regulatory Status of WAG 14 

Based on results of the SCFP contaminant scoping surveys of Houser and Simpson (1986) and 

the WAG scoping surveys of Morrison and Ceding (1987'), it appears that WAG 14 has not .pro

duced past releases of hazardous materials to the environment and does not presently represent a 

source of release, 'Furthermore, the cleanup operations planned for this facility under the SCFP 

should eliminate the concern for future releases. ORNL suggests that WAG 14 be deleted from 

further consideration as a RCRA Section 3004(u) site and that action beyond cleanup of the site be 

terminated. 

3.15. WAG 15-0RNL FAOLITIES AT THE Y-12 PLANT 

3.IS.l Location and Description of WAG 15 

A number of ORNL divisions occupy building space at the Oak Ridge Y-12 Plant. Waste 

resulting from these operations is handled by the Y -12 Plant waste handling systems, which are not 

included in the scope of this RCRA Feasibility Assessment. However, two SWMUs are the respon

sibility of the ORNL Remedial Action Program. These are (I) SWMU 15.1, cyclotron Z-oil 

storage at Building 9201-2 and (2) SWMU 15.2, a number of transformer and capacitor storage 

sites (Fig. 3.16). 

The Z-oil was used in the ORNL 86-inch Cyclotron located in Building 9201-2. This cyclotron 

was dedicated to the production of radionuclides used in medical diagnosis and treatment and for 

industrial applications. The cyclotron was taken out of service in 1983. The Z-oil is reported to con

tain <50 ppm PCBs and may be contaminated with radionuclides. The inventory of Z-oil has been 

reduced from 15,000 to 7,000 gal (56,780 to 26,500 L); this oil will remain until decommissioning 

activities for the cyclotron are initiated. 

The transformers and capacitors located in buildings 9201-2, 9204-1, 9204-3, and the SY 200 

Scrap Yard were originally retained as spares for ORNL isotope production activities. These units 

contained oil having PCB concentrations ranging from 50 to >500 ppm. Capacity' of the units 

ranges from small transformers and capacitors [2' gal (7.6 LJ)] to five 2,200-gal (8,328-L) 

transformers. that were stored at the SY 200 Scrap Yard. During 1986, all of the surplus 

transformers and capacitors were removed from the ORNL areas at the Y-12 Plant and transferred 

to subcontractors for disposal. 
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In addition to the two SWMUs described above, there are 14 surplus facility sites (non

SWMUs) located within the Y -12 Plant (Table 1.1). The cleanup of these'sites will generate wastes 

that will require disposal at either ORNL or Y-12 Plant disposaUacilities. 

3.15.2 Geologic Description of WAG IS 

The Y-12 Plant is located within Bear Creek Valley, which is bounded by Pine Ridge to the 

north and Chestnut Ridge to the south. The valley is underlain' by rocks of the Cambrian-aged 

Conasauga Group (Maynardville, Nolichucky, Maryville, Rogersville, Rutledge, and Pumpkin Val

ley formations, in descending order). Pine Ridge is supported by sandy shales and sandstones of the 

Rome Formation, and Chestnut Ridge is underlain by dolomite of the Knox Group. The valley lies 

within the White Oak Mountain thrust block, and the geologic strike of strata in the area is 

approximately N 55°E with a dip of approximately 45°SE. 

3.15.3 Hydrologic Description or WAG IS 

Surface runoff in the area of interest is strongly controlled by storm drains and man-made chan

nels. All flow for the areas other than the SY 200 Scrap Yard discharges into upper East Fork 

Poplar Creek. Ultimately, flow passes through New Hope Pond and past a flow monitoring station 

there. Discharge records are maintained for that site by the Y-12 Environmental Management 

staff. The runoff from the SY 200 Scrap Yard flows into the headwaters of Bear Creek, which is 

monitored at a permanent gauging station near Highway 95. Both Bear Creek and East Fork 

Poplar Creek eventually discharge into the Clinch River. 

Groundwater flow in the Conasauga Group formations underlying the site occurs in the weath-, 
ered saprolite and is gener.ally toward the nearest surface stream. There are indications that the 

Maynardville Limestone, which is present under the site, contains fractures and solution features. In 

these areas, flow is influenced by increased permeability along geologic strike (Geraghty & Miller,. 

Inc., Y /Sub/85-00206C/3, June 1985). In addition, the presence of underground piping and sump 

pumps also exerts control on local groundwater flow. Hydraulic conductivity has been determined 

by pump test (Law Engineering Testing Company, Y /Sub/83-47936jl, 1983). Two reported values 

for the unconsolidated material overlying the interbedded sediments of the Conasauga Group were 

7.34 X 10-4 and 9.44 X 10-5 cm/s. 
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3.15.4 General Information on Known Releases rrom WAG 15 

The two SWMUs at the Y -12 Plant are (1) areas where surplus transformers and capacitors 

containing PCBs were located and (2) Building 9201-2, where ORNL operated a cyclotron )Jsing 

Z-oil as the coolant. There have been no reported releases of the Z-oil. In the case of the transform

ers and capacitors, records indicate that PCB-contaminated oils have leaked from one transformer 

located at the SY 200 Scrap Yard. The oil from the transformers stored at the SY 200 Scrap 

Yard had PCB concentrations ranging from 2 to 17 ppm (T. W. Burwinkle, personal communica

tion) and has been reclaimed. Thus, any spills of this oil should not result in gross PCB contamina

tion. 

3.15.5 PreHminary Survey Data ror WAG 15 

Morrison and Cerling (1987) sampled Poplar Creek, which is the main drainage for the south

ern portion of the Y -12 Plant site at two points: (1) at its western end, south of Building 9204-1, 

and (2) east of Building 9201-2, where the creek passes under Third Street (Fig. 3.16). PCBs in 

.duplicate water samples taken at both locations were below the ORNL analytical detection limit of 

0.0005 mg/L. Sediment and mud analyses indicated contamination of the creek by Cd, .Cu, Zn, Hg, 

U-23S, U-234, U-235, and several organics. None of the observed contamination appears to result 

from the two SWMUs in WAG 15 but rather represents releases that have occurred during other 

Y -12 Plant operations. 

3.15.6 Regulatory Status of WAG 15 

Before starting an RI plan for WAG 15, further surveys will be required to identify the poten

tial for PCB release. As previously mentioned, all of the surplus transformers and capacitors have 

been removed and disposed. Thus, the major source of PCB-contaminated oil has been removed. 

However, the fact that one transformer is reported to have leaked oil indicates that some soil sam

pling is warranted. Because the 86-inch Cyclotron is no longer in use, the Z-oil inventory has been 

reduced. Once disposal of the remaining oil is completed, this source should be eliminated. A deci

sion on the need for an RI plan for WAG 15 should be postponed pending further soil sampling 

and decontamination operations. 
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3.16. WAG 16-HEALTH PHYSICS.RESEARCH AREA 

3.16.1 ~ation and Description of WAG 16 

WAG 16, the Health Physics Research Reactor (HPRR) Area [also known as the Dosimetry 

Applications Research (DOSAR) Facility] is located about 2 miles (3.2 km) south-southwest of the 

main ORNL plant area (Fig. 1.1). The HPRR consists of two .buildings, one a combination 

laboratory-control building and the other the structure housing the unshielded reactor (Lundin 

1965). WAG 16 includes two SWMUs: the cesium forest (16.1), and the HPRR retention pond 

(16.2) (Fig. 3.17). 

The cesium forest is a small forest ecosystem contaminated with Cs-137. Thirty trees, ranging 

up to 100 ft (30 m) tall, were innoculated with Cs-137 to determine the movement of this nuclide 

and to act as an analog to the essential element, potassium. A total of 467 mCi (1.72 x 1010 8q) of 

Cs-137 was introduced into the transpiration system of a number of yellow-poplar trees (Auerbach 

et al. 1964; Waller and Olson 1967). The site is a 66- by 82-ft (5,380 ft2) plot [20- by 25-m plot 

(500 m2)]. The site is just north of a patrol road leading from the HPRR to the TSF (WAG 14). 

The isotope was injected into the tree stems (trunks) over a three-day period (May 20-23, 1962). 

Since the isotope was injected, nearly 25 years has passed (-0.8 half-life); correcting for radiologi

cal decay, approximately 270 mCi (1.0 x 1010 8q) remains. However, the amount on-site has prob

ably been decreased even more by wind distribution of leaves, movement through soil, and runoff 
I 

(Peters et al. 1969). 

SWMU 16.2 is a retention pond installed to collect groundwater that may have entered the con

crete lined pits in the reactor building that were used to store the reactor core (Lundin 1965). , . 
There are no records to indicate that the pond ever received any drainage from the storage pits or 

that any other liquids were added to the pond other than water discharged during testing of the fire 

protection sprinkler system. Some contamination in the pond might result from precipitation collect

ing in the pond. 

3.16.2 Geologic Description of WAG 16 

The formation underlying WAG 16 is described as gray, bedded, dolomitic limestone of the 

Knox Formation interbedded with conspicuous chert zones. The formation is about 2,625 ft 

(800 m) thick and without prominent faults in the vicinity of the site. The overlying soil is mainly 

silty clay, usually red but in some places yellow and interspersed with hiud cherts of various sizes. 
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3.16.3 Hydrologic Description of WAG 16 

Surface runoff at this site drains to two first-order stream channels, which are both intermittent. 
'. 

They combine to form a second-order channel that drains. southeast into the Clinch River near mile 

27 (Ian 43), above Melton Hill Dam. During August 1986, a flow of ahout 2 gal/min (7.6 Ljmin) 

was observed in the eastern-most tributary and came from the building that houses HPRR controls. 

No other flows were observed. Because of the similar physical setting, it is expected that this site 

will have hydrologic characteristics like those at Walker Branch Watershed, which have been 

described by Johnson and Van Hook (1986). 

Groundwater flow has not been characterized at the site. It is presumed that conditions are 

similar to those at Walker Branch. In general, the depth to ground water at Walker Branch is at 

least 100 ft (30 m) near the ridge top, and this corresponds to the top of the bedrock. Sink holes 

appear on the topographic map for both Walker Branch and the HPRR site. It is expected that 

most groundwater flow occurs in weathered bedrock and 'that it is sustained during summer months 

by unsaturated drainage from the overlying residuum. During winter conditions, perched ground

water has been observed at a site on West Chestnut Ridge that is in a similar geologic setting over· 

lying Knox dolomite (Elmore et al. 1985). 

3.16.4 Known Releases from WAG 16 

There have been no reported releases of contaminants (radioactive or hazardous chemicals) from 

either of the SWMUs in WAG 16. Research reports on the cesium forest (SWMU 16.1) indicate 

that some of the cesium injected into the trees bas been translocated to the leaves of the trees, 

which have then fallen outside of the boundary of the forest. However, this is reported to be a frac· 

tion of the original activity injected. No groundwater or surface water sampling was performed as a 

part of the ecological studies on the forest. 

3.16.5 Preliminary Survey Data for WAG 16 

Samples of gravels were collected from three sites within WAG 16 by Morrison and Cerling 

(1987) (Fig. 3.17). Results for the gravels are given in Table 3.29 and show that Sr-90 and Cs-137 

concentrations are near background; however, Co-60 was above background at one site (HPRR-3), 

but below background at the other two sites. Analysis for metals indicated that cadmium was 
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Table 3.19. PreHminary survey results ror WAG 16 

Element BKGD HPRR·l HPRR·2 HPRR-3 

Gravels" 

Co-6<f <2 <7.2 <4 32±8 
Sr-9<f <10 21.3±7.8 30 32± 14 
Cs·137b 3 <7 6.2 <7 
CdC 0.05 0.36 0.29 d 
Cr 0.9 d d d 
Cuc 2.4 2.0±0.4 1.8 2.9 
Nic 5.6 d d 4.2 
ZnC 9 8.7±4.9 2.0 5.0 

Water 
(Bq/L) 

Co-60 <0.2 <0.3 d d 
Sr·90 <0.2 0.19 d d 
Cs·137 <0.2 <0.2 d d 
H·3 <30 110 d d 

"Concentrations reported on basis of dry weight of 
gravel sample. Radionuclides in Bq/kg. Metals in p,g/g. 

bBackgrounds estimated for counting procedure used in 
this study. 

"Backgrounds estimated from several uncontaminated 
samples. 

dNot detected. 
Note: HPRR·l (gravel, three samples; metals, three 

samples; water, one sample). HPRR·2 (one sample). 
HPRR-3 (one sample). 

Source: Morrison and Cerling 1987. 

detected but was reported by Morrison and Ceding to be more representative of the elevated cad

mium content of the Knox Group rather than the presence of a contaminant. The single water 

sample taken (Site HPRR·l) showed no contamination from Co-60, Cs-137, or Sr-90; however, a 

tritium value slightly higher than the analytical detection limit [30 Bq/L (8.1 x 10-10 Ci/L)] was 

measured. A single mud sample from HPRR-l showed no detectable concentrations of organics. 

3.16.6 Regulatory Status of WAG 16 

WAG 16 and its two SWMUs do not appear to be a source of release of radionuclides and 

hazardous chemicals. The preliminary survey confirmed that there was no evidence of past releases. 

Because the amount of radioactivity present in the cesium forest is small [calculated to be about 

270 mCi (1.0 x 1010 Bq) maximum], and the ability of local soils to retain cesium is relatively 

high, it appears that any releases from this SWMU would be minor. No hazardous chemicals have 

been added to either of the SWMUs, and it is recommended that WAG 16 be deleted from further 

consideration as a RCRA Section 3004(u) site. 
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3:17 WAGJ7-0RNL SERVICES AREA 

3.17:1, Location and Uescription:of iW AG 17"' 

WAG, 17, the ORNL. Services ,Area; is -located'about l. mile~'(1.6· km) directly east of the 

ORNL Main Plant Area. WAG 17 is the.'. major 'craft and. machine shop: area. for ORNL. It 

includes the receiving and ~shipping'departments, . machine shops, carpenter shops, paint shops, lead

burning facilities, garage facilities,. welding .facilities, and matenaistorage, area required to support 

ORNL routine and experimental operations. 

Eight SWMUs are included within the boundaries· of WAG IT(Fig: 3.18). Or-these; one isa 

former septic. tank now converted for use as·a sewage pumping' station clearweU for buildings in. the 

area, five tanks are used for waste oil storage.(one of which is mounted. on a'vehicle), and two· 

tanks are used for storage of photographic wastes. 

The septic tank-pumping station-services rest 'rooms only and :should not have had radioactive or 

hazardous chemical wastes added. In the case of the. oil storage tanks (two are underground and 

three aboveground), one of the underground tanks (SWMU 17:2c)is known'to contain radioac

tivity; the other tanks (above- and. underground) collect waste. oils from vehicle maintenance and 

cutting oils from machining operations. The -two'aboveground photographic.waste tanks are used to 

store wastes prior to transport to the-silver recovery unit (SWMU 8.10).· No leaks.or spills-of oil or 

hazardous materials from any of the tanks have been reported .. MOst of the-aboveground. tanks are· 

diked to contain leakag!o'l. 

3.17.2 Geologic Description of WAG 17' 

WAG 17 is located in the same geologic setting as the main' .ORNLplant area (WAG 1). The 

underlying formation' is- the Chickamauga Limestone. This formation is reported by Stockdale 

(1951) to have the potential for containing solution channels and caverns. 

3.17~3 Hydrologic Description of WAG 17' 

The major drainage from WAG ITis to'the west. This unnamed drainage flows into White Oak 

Creek about 200 .·ft(61 m) northwest of the security fence surrounding. the ORNL Services' Area. 
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3~17.4' KnoWD"Releases' Crom~WAG l7: 

There are no reports of releases of hazardous materials orradionuclides ,from .WAG 17. How

ever, because this area has been in use since ORNL operations' began in 1943 some spills or. leaks 

of waste oils and solvents have probably occurred. but have not been documented. 

3.17.5 Preliminary Survey Data Cor WAG 17 

Morrison and Cerling (I987) established a· sampling station on the. unnamed drainageway from 

WAG 17 about 6.6 ft (2.0 m) upstream from its confluence with White. Oak Creek (Fig. 3.18). At 

the time of sampling, flow in the drainage was about 3 gal/min (11 L/min). Samples of stream 

gravel, bank mud, and water were taken; also taken was about IOOcc of tar-covered pebbles. 

Stream gravels had some of the highest Cd values found in the scoping survey (0.8 I1-g/g), and· 

the concentrations of Zn, Cr, and CiJ were above background (Table 3.29); Cobalt-60 and Sr-90. 

were at background levels whereas the Cs-137 concentration was elevated in one sample (triplicate 

samples); however, Cs-137, Co-60, Sr-90, and H-3 were below detection limits in the water samples 

(Table 3.30). This indicates that the radioactivity, detected on the gravels probably was released at 

some time in the p,ast, if indeed a release has· occurred. 

The mud samples indicated contamination by semivolatile organic compounds~ The organics are 

visible as tar like grain coatings in the stream. Elevated concentrations of 11 organic substances 

were detected in a gravel sample hand-picked to emphasize the tarlike coatings (Table 3.30). 

Morrison and Cerling (1987) summarized their findings on WAG 17 by concluding that Cd and 

organic contamination exists at the site. Chromium, Cu, P, and Zn concentrations are also above 

the average values noted in' the survey. No radionuclide contamination was observed, with the 

exception of one anomalous value for Cs-137. Contamination of WAG 17 probably results from 

hydrocarbons and detergent releases. 

3.17.6 RegUlatory Status oC WAG 17 

The scoping survey indicates that Cd and organic contamination exists at WAG 17. Although 

there was some indication from the gravel sampling that there may have been contamination by 

Cs-137, the water sample taken indicates radionuclides are below detection levels at this time. 

Evidence indicates that WAG 17 will require the preparation of an RI plan and some form of 

remedial action. However, it is suggested that further sampling (using the stream gravel and water 
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Table 3.30. Preliminary survey resplts for WAG 17 

Element BKGD OSA-l 

Gravels" 

Co-6<f <2 <5 
Sr-90b <10 8.8 ±7.1 
Cs-137b 3 30.5±38.5 
Cdc 0.05 0.8±0.1 
Crt 0.9 2.6±0.2 
CUC 2.4 2.6± 1.6 
Nic 5.6 d 
Zne 9 47± II 

Water 
(8q/L) 

Co-60 <0.2 <0.3 
Sr-90 <0.2 0.1 
Cs-137 <0.2 <0.3 
H-3 <30 

Tarry coating 
on gravel 
(Ilg/kg) 

Di-n-butylphthalate d 
Phenanthrene 3,960 
Anthracene 396 
Fluoranthene 2,871 
Pyrene 3,597 
Benzo(a)anthracene 1,188 
Chrysene 1,386 
Benzo(b)fluoranthene 792 
Benzo(k)fluoranthene 990 
Benzo( a )pyrene 693 
Indeno( 1,2,3-cd)pyrene 792 
Benzo(g,h,i)perilyne 792 
Bis(2-ethylhexyI)phthalate d 
Butylbenzylphthalate d 

aConcentrations reported on basis of dry weight of 
gravel sample. Radionuclides in Bq/kg. Metals in Ilgi g. 

bBackgrounds estimated for counting procedure used in 
this study. 

"Backgrounds estimated from several uncontaminated 
samples. 

"Not detected. 
Note: Three samples for gravel, one sample for water. 

Black mud, one sample (no data). Gravel sample with 
black, tarry coatings (one sample; data are for this 
sample). 

Source: Morrison and Cerling 1987. 
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sampling technique) be conducted to attempt to determine the source of the organic compounds and 

the Cd. At the present time, plans are -being formulated to -install hydrostatic head well clusters at 

the WAG boundary. Once these wells have been instalied, it should be possible to locate monitoring 

wells and identify sources of contamination ·in WAG 17. The need for remedial action can be deter4 

mined once additional sampling and analysis is conducted. 

3.1S WAG IS-CONSOLIDATEDFVEL REPROCESSING AREA 

3.1S.1 Location and Description of WAG IS 

WAG 18, the Consolidated Fuel Reprocessing (CFR) Area, is located south of Bethel Valley 

Road, about 2.3 miles east of the main ORNL plant area (Fig. 1.1). Originally, this area was 

designated as the site of the Experimental Gas Cooled Reactor (EGCR) Project. This reactor was 

cancelled before operation but after most of the facilities were constructed, and the existing facili4 

ties were later converted for use by ORNL's CFR Division. 

A total of nine SWMUs have been identified in WAG 18. SWMUs IS.la and b are retention 

basins used to collect -storm water runoff; SWMU 18.2 is a tank used to store paint solvents; 

SWMU 18.3 is the septic tank system used to handle domestic sewage produced at the CFR; 

SWMUs 18.4a-dare acidic process waste storage tanks; .and SWMU 18.5 is an unused retention 

basin. 

3.18.2 Geologic Description of WAG 18 

WAG 18 is lOCated in Melton Valley, which is underlain by units of the Conasauga Group of 

the middle and upper Cambrian Age. The more resistant rock layers of the Rome Formation, 

steeply inclined toward the southwest, are responsible :for Haw Ridge, which parallels the valley 

immediately to the northwest. These layers dip beneath the shales of the Conasauga Group in Mel4 

ton Valley. Thin layers and lenses of limestone are common but are generally irregular in distribu

tion. There are no persistent limestone beds in the upper strata of the shale layers and, conse

quently, no underground solution channels or caverns. 

Ten core holes drilled at WAG 18 as a part of preconstruction investigations of the EGCR veri4 

fied that the site was underlain by dark red or maroon silty shale with numerous thin beds of fine

to medium4grained, light4gray, crystalline limestone, with no indication of-solution channels. 
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3.18.3 Hydrologic Description of WAG 18 

WAG 18 is located adjacent to Melton Hill Lake. Most of the site drainage is to the west

southwest toward Bearden Creek (Fig. 3.19). Some storm drainage is collected in two retention 

ponds on the northeast corner of the site. This water is released to Melton Hill Lake. No monitor

ing wells have been installed in the WAG 18 area; however, it is planned to install piezometers on 

the WAG boundary to determine direction and movement of groundwater. 

3.18.4 Known Releases from WAG 18 

There have been no reported releases of hazardous materials from any of the SWMUs .located 

in WAG 18. 

3.18.5 Preliminary Survey Data for WAG 18 

WAG 18 drains west-southwest away from Melton Hill Lake and into Bearden Creek (Fig. 

3.19). Sampling site CFR-I extends from 3.3 to 66 ft (l to 20 m) downstream from a small holding 

pond on the west side of the paved entrance road to the CFR area. Gravel, dark mud, and water 

samples were taken at sampling Site CFR-l. 
, 

Cobalt-60, Sr-90, and Cs-137 are at background concentrations in the stream gravel and water 

samples. No metals other than Zn and Cu were detected, and these are about at background con

centrations (Table 3.31). No semivolatile organics were detected in a single sample of black mud. 

In summary, Morrison and Cerling (1987) reported that no contamination was observed at WAG 

18, with the possible exception of Zn. 

3.18.6 Regulatory Status of WAG 18 

Based on available information and the results obtained in the scoping studies, there does not 

appear to be evidence of past releases of hazardous materials from WAG 18. Because current 

operations do not involve greater than trace amounts of radionuclides. it appears that WAG 18 will 

not require the preparation of an RI plan for remedial action under Section 3004(u). 

The only SWMUs in WAG 18 that involve hazardous wastes are the waste acid storage tanks 

(both stationary and mobile) and the paint solvent storage tank. These tanks are included in 

ORNL's tank inventory program and are inspected on a regular basis. 
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Table 3.31. henminary survey results for WAG 18 

Element 

Co-6oJ' 
Sr-90b 

Cs-137b 

CdC 

Cr 
Cu' 
Ni' 
Zn' 

Co-60 
Sr-90 
Cs·137 
H-3 

BKGD 

<12 
<10 
3 
0.05 
0.9 
2.4 
5.6 
9 

<0.2 
<0.2 
<0.2 
<30 

Gravell' 

Water 
(Bq/L) 

CFR·l 

<7 
14.4±7.9 
<7 
d 
d 
2.2± 1.3 
d 
23± II 

<0.2 
<0.1 
<0.3 

"Concentrations reported on basis of dry 
weight of gravel sample. Radionuclides in Bq/kg. 
Metals in p.gl g. 

bBackgrounds estimated for counting 
procedure used in this study. 

'Backgrounds estimated from several 
uncontaminated samples. 

dNot detected. 
Note: Gravels (three samples), water (one 

sample), muds (one sample). 
Source: Morrison and Ceding 1987. 

3.19 WAG 19-HAZARDOUS WASTE TREATMENT AND STORAGE FAOLITIES 

3.19.1 Location and Description of WAG 19 

WAG 19 is located southeast of the ORNL main plant area (Fig. 1.1). Contained in WAG 19 

are the six SWMUs that represent ORNL's hazardous waste treatment and storage facilities. Also 

included in this WAG is the new facility that has recently been permitted for the storage of hazar

dous wastes (SWMU 19.1). Permitting this facility initiated the investigations that are the basis for 

this report. 

Figure 3.20 shows the locations of the SWMUs in WAG 19. This WAG contains two separate 

clusters of SWMUs: the first cluster inCludes the permitted hazardous and mixed waste storage 

units (SWMUs 19.1, 19.2, 19.3, and 19.4), and the second cluster includes two interim status 

SWMUs that treat and/or dispose of reactive or gaseous hazardous wastes (i.e., SWMUs 19.5 and 

19.6). For purposes of defining the WAG boundaries, it did not appear necessary to connect the 
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two clusters because the geohydrologic setting was not exactly the same, and the functions per

formed within the clusters were different. Also, because no other SWMUs exist in the immediate 

area the two separate clusters are handl~ as one WAG rather than two WAGs. All of the 

SWMUs in WAG 19 have been permitted by TDHE or are operated under interim status. 

3.19.2 Geologic DescripdoD of WAG 19 

WAG 19 is located in Melton Valley east of WAGs 5 and 8. The Valley lies within the Copper 

Creek fault block and is underlain by strata of the middle to late Cambrian Conasauga Group. 

3.19.3 Hydrologic Descripdon of WAG 19 

Surface drainage from the cluster of hazardous waste storage facilities (SWMUs 19.1,19.2, 

19.3, and 19.4) flows to the southwest into a roadside ditch then to the northwest along the road 

(which it crosses) and finally enters a well-defined stream channel (Fig. 3.20). Drainage from the 

second site in WAG 19 flows southeast in a small channel and finally enters Bearden Creek (an 

arm of Melton Hill Lake). No information has been published on groundwater movement in the 

area. 

3.19.4 Known Releases from WAG 19 

There are no recorded spills or leaks at any of the sites in WAG 19. All of the facilities have 

been designed to contain any spills or leaks that occur in the waste containers handled or stored. 

3.19.5 PreHminary Suney Data for WAG 19 

Sampling stations HWF-I, HWF-2, and HWF-3 were established along the stream channel on 

the other side of the road next to the Hazardous Waste Storage Area. Drainage from the other site 

flows southeast in a small channel and enters Bearden Creek. One sampling station was located 

along this small channel. No water was flowing· in the stream channels at any of the sites at the 

time samples were taken, and as a result, only stream gravels and sediments were sampled. 

Most of the metals were below detection limits; nickel was detectable but at background concen

trations (Table 3.32). As mentioned previously for WAG 11, the Ni concentrations likely represent 

lithologic variation in the stream gravels. CO-60, Sr-90, and Cs-137 are at background concentra

tions in the stream gravels. No organic analyses were performed. 
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Table 3.31. PreIimiDary survey results for WAG 19 

Element BKGD HFW-l HFW-2 HFW-3 

GravelS" 

C0-6<Y> <2 <6 <4 <8 
Sr-9<Y> <10 11 6.9 8.3 
Cs-137b 3 <7 <5 9.8 
Cdc 0.05 d d d 
Crt 0.9 d d d 
Cu· 2.4 d 1.3 d 
Nic 5.6 3.5 5.5 5.2 
Zne 9 d d d 

Water 
(Bq/L) 

C0-60 <0.2 d d d 
Sr-90 <0.2 d d d 
Cs-137 <0.2 d d d 
H-3 <30 d d d 

"Concentrations reported on basis of dry weight 
of gravel sample. Radionuclides in Bq/kg. Metals in 
p.g/g· 

"Backgrounds estimated for counting procedure 
used in this study. 

caackgrounds estimated from several 
uncontaminated samples. 

"Not detected. 
Note: AU sites (one sample). 
Source: Morrison and Cerling 1987. 

Based on the results of the survey, no contamination has occurred in WAG 19 as a result of the 

operation of the SWMUs identified in Phase I. However, additional samples may be required to 

identify if organic contaminants are present in the drainage. 

3.19.6 Regulatory Status of WAG 19 

I':j 

No release of hazardous materials (chemical or radionuclide) has been reported for any of the 

SWMUs in WAG 19. Preliminary surveys appear to suggest that no releases of hazardous metals 

have occurred. It appears that this WAG (and its associated SWMUs) could be removed from the 

list of sites to be covered in future remedial investigations; however, it is suggested that additional 

sampling for organic contaminants be conducted' before making a final determination of status. 

e 
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3.20 WAG 20-Oak Ridge Land Farm 

3.20.1 Location and Description of WAG 20 

WAG 20 includes the Sewage Sludge Land Farm for the city of Oak Ridge. There is only one 

SWMU in WAG 20. The site is located on the southeast side of Chestnut Ridge and north of 

Bethel Valley Road, about 5 miles (8 km) east of the ORNL main plant area (Fig. 3.21). The site 

is bounded on the west by Mount Vernon Road. 

Sludge spreading at the site was initiated in November 1983; however, in March 1984 it was 

learned that some of the deposited sludge had been contaminated with various radionuclides, pri

marily Cs-137 and Co-60. As a result, for a short period of time the disposal operation was halted 

until the source of the contamination could be eliminated. Disposal of sludge at the site is currently 

in progress, and it is estimated that over 6M gal (2.27 x 107 L) has been applied. The site contains 

65 acres (26 ha). 

3.20.2 Geologic Description of WAG 20 

The Land Farm site is on the southeast side of Chestnut Ridge. The land surface is hilly with 

moderate slopes. The site is underlain by carbonate rocks of the Chickamauga Formation (mainly 

gray to blue-gray argillaceous or shaley limestone). Some beds of relatively pure limestone may 

occur in addition to interbedded calcareous shales of varying thickness. Chert occurs sparsely in the 

Chickamauga Limestone. Strata in the area dip southeastward at about 25° to 35° although dips 

may vary considerably in some areas due to small local structures or faults. Intense jointing has 

occurred in the area as attested by the presence of sinks and depressions and the strongly dissected 

land surface; the joints are probably related to the Copper Creek fault, which is southeast of the 

site. 

Chickamauga soils are thinner than those developed from the Knox Group and may be brown to 

reddish-brown to yellowish in color. The soils may contain limestone fragments, particularly in hor

izons close to the soil-bedrock interface. The Chickamauga soils are mostly Collegedale and 

Sequoia associations. but some areas may have Leadville and Armuchee soil . 



N27,500 

N25,OOO 

N22,500 

I".1l8 

o 

BETHEL 

E52:500 

+l' 
NORTH 

f.91 ~£ GRID 

ADMINIST·RATIVE 
GRID 

E55,OOO 

ORNl,DWG 87·8374 e~ 

E57,500 

- <- DRAINAGE 

.1222] . WAG BODY 

'. LOCATION .OF SWMU 

• SAMPLING STATION 

--

Fig. 3.11. WAG20-Oak Ridge Laud Farm. 

.., 



• 

--

• 

1-119 

3.20.3 Hydrologic Description of WAG 20 

Direction of the surface drainage is variable; however, the site drains southeast into Melton Hill 

Lake (reservoir) about 1 mile (1.6 km) from WAG 20. Groundwater occurs and moves mainly 

within a system of solution-enlarged joints in the carbonate bedrock. Groundwater movement is 

probably southeast toward the Clinch River (Melton Hill Lake), but such flow may be either 

northeast or southwest to deep drainages that cut through Haw Ridge and the Copper Creek fault. 

One spring occurs just to the northwest of WAG 20; this spring is hydrologically upgradient and is 

not subject to contamination by the Land Farm. 

3.20.4 Known Releases from WAG 19 

In granting approval for operation of the Land Farm, TDHE restricted application rates in 

order to control nitrogen application rates. It specified application of sludge at a rate of no more 

than 6.24 tons/acre. In 1984 it was learned that some of the deposited sludge had been contam

inated with various radionuclides, primarily Co-60 and Cs-137 (Oakes et al. 1984a, I 984b). A 

comprehensive program followed by a pathways analysis was conducted. The results of the analysis 

indicate that the yearly dose commitment to the total body would be 1.1 mrem/year from the 

landfill. 

3.20.5 Preliminary Survey Data for WAG 20 

In the fall of 1986, Morrison and Cerling (1987) conducted a scoping survey at WAG 20. Loca

tion of sampling points is shown in Fig. 3.21. One sampling point is located above the Land Farm, 

and the second is located where an unnamed stream (which passes through the Land Farm) crosses 

Bethel Valley Road. Samples of mud and water were taken from each site. Samples analyzed 

showed that no contamination was observed coming from WAG 20. A relatively high Ni concentra

tion (15.1 ,."g/g, about three times background) was observed in one sample; however, two other 

samples at the same site were below the detection limit. This may be due to lithologic variation in 

the gravels sampled (Table 3.33) . 



1,.l.20 

.T"'~,,3.33.·PI:'Uminary .SQn'ey .{!!Sults'for'WAG.10 

Element .PKGD .IF-I .l:;F-2 

Qravels" 

Co-W <;;2 <9 d 
Sr-9W <10 10 d 
Cs-137b 3 <6 d 
Cdc 0.05 d d 
Cr" 0.9 d d 
Cuc ~.4 d d 
Nit 5.6 15.1' d 
Zn< 9 3±1 4 

Water 
(Bq/L) 

Co-6O" <0.2 <0.4 d 
Sr-90" <0.2 <0.2 d 
Cs-137* <0.2 0.4 d 

"Concentrations reported on b.asis of . dry 
weight of gravel sample. Radionuclides in aq/kg. 
Metals in p.g/g. . 

bBa,4::kgrounds estimated for counting 
procedure used in this study. 

<Backgrounds estimated from several 
uncontaminated samples. 

~ot detected. 
·One sample had 15;) lAg/g. Two sarrmles were 

~Iow detection. 
Note: LF-I (gravel, one sample; metals, three 

samples; water, one /Iample; organics, two 
samples). LF·2 (metals, one sample; organics, one 
sample). 

Source: Morrison and Cerling 1987. 

3.10.6 Regulatory Status of W AG1" "l' 

Ba~ on Ule results of the earlier . data collected as. a part 9f the 1984 pathways analysis (Oakes 

et al. 1984b) and the preliminary survey (Sect. 3.20.5), WAG 20 does not appear to represent a 

source ·of release of hazardous constituents. Although the sewage sludge applied in past operations 

contained ~race amounts <)f radiQactivity and heavy metals, s!lmpling does not indicate that these 

materials are being released insignificant qqantities. This facility is operated as a.1and disposal site 

by the city of Oak Ridge with the approval of TDHE'and is subject to -regulation under the Clean 

Water Act. ORNL does not feel that additional remedial action studies are justified for this WAG 

and recommends that it be removed from further Se.ction 3004(u) remedial action consideration. 

--
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4. SUMMARY OF THE STATUS OF THE WAGs 

4.1 INVENTORY OF MAJOR CONTAMINANTS AND REGULATORY STATUS 

Part 2 of this report contains the summary sheets providing background information for each of 

the SWMUs that have been identified by ORNL as potential Section 3004(u) sites. Also included 

in Part 2 are the 29 sites managed under DOE Surplus Facilities Management programs (which are 

not SWMUs) that also will undergo remedial action (decommissioning) under DOE regulatory pro

grarns. In many cases, the nature and/or the amount of the contaminants present is not known. For 

SWMUs having unreported inventories, estimates have been made of inventories of major contam

inants using the best information available at this time. Table 4.1 summarizes the contaminants and 

inventories. 

Also included in Table 4.1 is ORNL's judgment regarding the regulatory program under which 

each· SWMU might be handled. It should be noted that in preparing the original SWMU list 

(Table 1.1) ORNL included all waste handling units (as defined by EPA as potential SWMUs) 

regardless of whether a release has occurred or not. As a result, the list of SWMUs (Table 1.1) 

includes some sites that probably should not receive further evaluation under Section 3004(u) and 

could be eliminated from the list. Examples of such SWMUs are septic tanks, the LL W tanks that 

are still in service (permitted by rule), RCRA-permitted hazardous waste treatment and storage 

facilities, and waste oil and acid tanks. These SWMUs have not produced releases and as a result 

should not be considered as Section 3004( u) sites. 

Using the information available regarding the presence or absence of releases from each WAG 

(see Sect. 3 and Table 4.1), Table 4.2 has been developed that summarizes the ORNL recommen

dations concerning the need for additional remedial action for each of the 20 WAGs. SWMUs are 

also identified in Table 4.2 that ORNL suggests be removed from ongoing Section 3004(u) evalua

tions, either because they have no recorded releases, do not appear to present the potential for 

release, or are currently covered by existing regulatory guidance. 
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Table 4.1. Inventories of major contaminants and regulatory status" 

Inventoif 
RCRA DOEOrde~ 

Site Contaminant [Ci (kg)] 
Permit Sect. 3004 (u) 5480.14 ~820.2 

1.0 Main Plant Are~ 
1.1 Mercury Contaminated Hg «1.0 !lSt.) X 

Soil (3503) 
1.2 (3592) Jig ("1.4 X 193

) ~ 
1.3 (4501) Hg ( <10 est.) ~ 
1.4 .(4508) Hg Presence . u~c::onfirm~ X 

1.5a-w LLW Li~es and LeaI!: :Sites S,~90, Cs-137, Unknown Xc X 
TRU?-Hz 

1.6 Conta~inated Surfaces Py-239 <4.7 X t()2 X 
and Soil fro~ 1959 Explosi!)n 

. inBldg.~919 Cell 

1.7 Contamination at Base of Unidentifjed Presence l,l~co9firmed ~ 
'i'" -3019 Stack N 
.N 

.j ~ 

1.8 Graphite Reactor Storage Unidentified p.resence unconfirmed X X 
Can!;ll OverfloW (3001/3019) 

1.9 ORR Pecay T~nk Ne.utron activat.ion PresenceuI).confirmed X X 
Rup~.ure Site (3087) prP4uct§ 

1.l0 S~orage P~4s {3503, 3504) U-233,PU-239 ~q.O X 10- 1 est. ~ ~ 
1:11 D~lJlmissioped Waste Holding U niJieptifed <1.0 X .101 est. X X 

Basin 05}2~ 

1.12 W,~ste Hol4iP.!Basin (3513) 8,-90 3.0 X 101 

" X 
.cs-J37 7.0 X 'lO1 
Pu-239 5.0 

1.13 ~ualization Basi,n (3524) Sr-90 3.0 X 101 X~ X 
Cs-I37 1.0 X 101 
Th, U, TRU 1.1 X 101 

1.14 Proc~ Waste Pond (3539) Unidentified <:1.0 X 101 esj. Xd X 
1.15 Process Waste Pond (3540) Unidentified <1.0 X 101 est. Xd X 
1.16 Sewage Aeration Pond Unidentified <1.0 X 101 est. X 

(EastH2543) 
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Table 4.1 (OOotioued) 

Inventory" RCRA DOE Orders 
Site Contaminant 

[Ci (kg)] 
Permit Sect. 3004 (u) 5480.14 5820.2 

1.17 West Sewage Pond (2544) Unidentified <1.0 X 101 est. X 
1.18 Coal Pile Settling Basin (2545) Unidentified Unknown X 
1.19 LITR Pond (3085W) Sr-90, Cs-t37 <20 X 10-] est. 
1.20 3517 Filter Pit Sr-90, Cs-137 Unknown X X 
1.21 LLW Transfer Line Unidentified <1.0 X tal est. X X 
1.22 Isotopes Ductwork/ Unidentified Unknown X X 

311 0 Filter House 
1.23 Inactive Tanks (W-I) Sr-90 9.0 X 10-2 X X X 

Cs-137 2.0 X 10-2 

TRU 1.0 X 10-4 

W-2 Sr-90 1.0 X 101 X X X 
Cs-131 1.0 X 10' 
TRU 7.0 -I -1.24 Inactive Tanks (W-3) Sr-90 <1.0 X 102 est. X X X N 

I.» 
Cs-l37 <1.0 X 103 est. 
TRU <1.0 X lQ2 est. 

(W-4) Sr-90 1.0 X lQ2 X X X 
Cs-131 1.0 X IQ2 
TRU 4.2 

1.25 Inactive Tanks (W-13) Sr-90 3.0 X lQ2 X X X 
Cs-137 3.0 X 10' 
TRU 4.3 X 10-2 

(W-14) Sr-90 8.0 X X 
Cs-131 6.0 
TRU 6.0 X 10-4 

(W-lS) Unidentified Unknown X X X 

1.26 Inactive Tanks (W-5, W-6. W-1, Sr-90 1.9 X Uf X X X 
W-8, W-9, W-IO) Cs-131 2.5 X 103 

Th-232 «1.0, X l(f est.) 
U-238 «1.0 X 104 est.) 
TRU <1.0 X lQ2 est. 



Table .4.1 (continued) 

InventorY' RCRA OOEOrders 
Site Contaminant 

[Ci (kg)) 
Permit Sect. 3004 (u) 5480.14 5820.2 

1.27 Inactive Tank (W-Il) Sr-90 <1.0 X 10-3 est. X X X 
Cs-137 <1.0 X 10-3 est. 
TRU <1.0 X 10-3 est. 

1.28 Inactive Tank (W-IA) Sr-90, Cs-137. Unknown X X X 
U-233. TRU 

1.29 Inactive Tank (WC-I) Sr-90 <1.0 X 101 est. X ~ X 
Cs-137 <1.0 X 101 est. 
TRU <1.0 X 10-1 est. 

1.30 Inactive Tanks (WC-IS) Sr-90.Cs-137, TRU <1.0 X 10-1 est. X X X 

(WC-I7) Sr-90 2.2 X 10-3 X X X 
Cs-137 5.2 X 10-4 

TRU 1.2 X 10-3 .-• -1.31 Inactive Tanks (TH-U Sr-90 6;0 X 10-1 X X X 
N 

"" Cs-137 5.0 X 10-1 

TRU 2.0 X 10-4 

(TH-2) Sr-90, Cs-137, TRU Unknown X X X 

(TH-3) Sr,;90 6.0 X 10-1 X X X 
Cs-137 6;0 X 10-1 

TRU 2,.0 X 10-4 

1.32 Inactive Tank (TH-4) Sr-90 6.0 X 10-2 X X X 
Cs-137 5.0 X 10-1 

TRU 8.5 X 10-2 

1.33 Active Tanl<: (2026) . Unidentified Unknown X X 
1.34 Active Tank (WC-2) Unidentified Unknown X X 
1.35 Active Tank (WC-3) Unidentified Unknown X X 
1.36 Inactive Tank (WC-4) Unidentified Unknown X X 
1.37 Active Tanks (WC-5, WC-6, Unidentified Unknown X X 

We-8, WC-9) 
1.38· Active Tank (We-7) Unidentified Unknown X X 
1.39 Active Tanks (We-IO, We-ll, WC-12, Unidentified Unknown X X 

WC-I3, WC-14) 
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Table 4.1 (continued) 

Inventory" 
RCRA DOE Orders 

Site Contaminant 
[Ci (kg)] 

Permit Sect. 3004 (u) 5480.14 5820.2 

lAO Active Tank (WC-19) Unidentified Unknown X X 
1.41 Active Tank (W-12) Unidentified Unknown X X 
1.42 Active Tanks (W-16, W·17, W-18) Unidentified Unknown X X 
1.43 Active Tanks (W-21, W-22) Unidentified Unknown X X 
1.44 Active Tank (W·23) Unidentified Unknown X X 
1.45 Active Tanks (C-I, C-2) Unidentified Unknown X X 

1.46 SWSA-I (2624) Sr-90, unidentified <4.0 X 103 X X 
Hz Unknown 

1.41 SWSA-2 (4003) Unidentified Presence unconfmned X X 
Contents moved 

to SWSA-3 
before 1950 

1.48 LLW Evaporator (2531) Unidentified Unknown X X -• -1.49 Neutralization Facility (3518) Unidentified Unknown X X N 
V> 

1.50 PCB Storage Area (20l8N) Unidentified Unknown Xc 
l.51 PWTP (3544) Unidentified Unknown X X 
1.52 Sewage Treatment Plant (2521) Unidentified Unknown X 
1.53 Bldg. 3000 Septic Tank (3078) Unidentified Unknown X 
1.54 Waste Oil Storage Tanks (2525) Unidentified Unknown X X 

2.0 White Oak Creek and White Oak Lake 
2.1 WOL and Embayment Sr-90 2.0 X 10' X X 

Cs-t37 5.9 X IOZ 
Th, U, TRU <l.0 X 10' 
Pu-239 <1.0 est. 
Cr ("2.0 X lQ4 est.) 
Pb ("2.0 X lQ3 est.) 

2.2 WOC and Tributaries Sr-90 >5.0 est. X X 
Cs-137 > 1.0 X 102 est. 
Pu-239 >5.0 X 10-1 est. 
Hz Unknown 

3.0 Solid Waste Disposal Area 3 
3.1 SWSA-3 (l00l) H-3, Sr-90, unidentified <5.6 X 104 X X 

Hz Unknown 



Table 4.1 (eondmied) 

Inventort RCRA OOEOrders 
Site Contaminant [Ci (kg)] 

Permit Sect. 3004 (u) 5480.14 5820.2 

3.2 Closed Scrap Metal Area (1562) Unidentified Unknown X X 
3.3, Contractors' Landfill (1554) U niderttified Unknown X 

4.0 Solid Waste Disposal Area 4 
4.1 LLW Line Unidentified Unknown X X 
4.2 Pilot Pits 1 and 2 None None X X 
4.3 SWSA4 H-3;Co-60; Sr-90; <1.2 X lOs X X 

Cs-137; Th, U, TRU; 
unidentified 

Hz Unknown 

5.0 Solid Waste Disposal Area 5 
5.1 LL W Lines and Leak Sites Unidentified < I :OX i ()l est. X X 
5.2 ORF Pond (7852A) Sr-90 2.0 X lOt X X < .... 

I 

ts-137 <3.9 X lQ2 -N 
TRU <:5.0 X 10-2 a.. 

" .,' .... 

5.3 OHF Surface Facilities St-90, Cs-l3?, TRU < <1.0 X t()l est. X' X 
5.4 NHF SurfaCe Facilities Unidentified U illdto\vn X X 

5.5 ORF TankS Sr-90,Cs-137, TRU 4.6 X 103 est. X X X 
Hz Unknown 

5.6 PrOcess Waste Sludge Basin Unidentified <:5.0 X to1 X X 
(7835) 

5.7 SWSA-5 1i-3; Co-60; Sr-90; Cs-137; <2.1 X lOs X X 
tit, U, TRU; unidentified 
Hz Unknown 

5.8 LLW Concentrate Tanks 'Si'-90 3.0 X 104 X X 
(W-24-W-3l) Cs-137 1.6 X 103 

Th-232 «1.0 X 104 est.) 
U-238 «1.0 X 104 est.) 
TRU 1.9 X lQ2 
Hz Unknown 

5.9 Waste Oil Tank (7860A) < Unidentified 1.1 X 10-2 X X 
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Table 4.1 (continued) 

Inventory" 
RCRA DOE Orders 

Site Contaminant 
[Ci (kg)] 

Permit Sect. 3004 (u) 5480.14 5820.2 

5.10 TRU Waste Storage Area TRU Unknown X 

6.0 Solid Waste Disposal Area 6 
6.1 SWSA·6 (7822) Unidentified <4.8 X 104 X X X 

H-3 <7.1 X 103 

Co-60 <3.2 X 104 

Sr-90 <3.0 X lO1 
Cs-137 <5.1 X 103 

Eu·152 <5.1 X 104 

Eu-154 <7.3 X loot 
Eu-155 <3.1 X loot 
Th-232 <2.5 

(2.3 X loot) -U-233 <2.3 X 102 I -
U-238 <2.1 X 102 N 

....:I 

(6.1 X lOS) 
TRU <3.6 
Asbestos Unknown 
Pb (>6.8 X loot) 
Solvents (>4.3 X 104) 

6.2 Emergency Waste Basin (7821) None None X X 

6.3 Explosives Detonation Trench None None X X 
(7822A) 

7.0 LL W Pits and Trenches 
7.1 Decontamination Facility Unidentified <1.0 est. X X 

(7819) 

7.2 HRE Fuel Wells (7809) Sr-90 <2.0 X 10' X X 
U-235 8.5 X lO-3 

U-238 
(4.0) 
2.0 X 10-4 

(6.5 X 10-1) 

7.3 HF Soil Contamination Cs-137, unidentified <1.0 X 101 est. X X 



Table 4.1 (eontinued) 

Inventoryb RCRA DOE Orders 
Site Contaminant [ei (kg)] 

Permit Sect. 3004 (u) 5480.14 5820.2 

7.4 LL W Lines and Leak Sites Sr-90, Cs-137, TRU, <1.0 X 103 est. X X 
Cm-244 

7.5 Pit 1 (7805) Cs-137 2.3. X 102 X X 
Pu-239 2.1 X 10-2 

7.6 Pits 2, 3, and 4 Sr-90 4.2 X 1~ X X 
Cs-137 t.8 X lOS 
Pu-239 2.9 X 101 

7.7 Trench 5 (7809) Sr-90 <9.7 X li:r X X 
Cs-137 2.1 X lOs 
PU-239 1.0 X to! 

7.8 Trench 6 (7810) Sr-90 l.S X 102 X X 
.• Cs-137 6.7 X 102 -, 

Pu-239 1.3 X 1()-2 -N 
00 

7.9 Trench 7 (7818) Sr-90 4.8 X I~ X X 
Cs-137 2.3 X 105 
U-233 3.2 
U-238 4.0 X 10-2 

(1.2 X 102) 

Pu-239 1.2 X 101 

TRU 3.9 X 10' 

7.10 Shielded Transfer Tanks Cs-137 <2.0 X 103 est. X 

8.0 Melton Valley Area 
8.1 HFIR/TRU Ponds . Co-60, Cm-244, TRU <1.0 X 10' est. Xd X 

8.2 HF-S2A Unidentified <1.0 est. X X 

8.3 LL W Lines and Leak Sites Cm-244, unidentified Unknown X X 

8.4 Hazardous Waste Storage Unidentified Unknown X X 
Facility (7507) 

8.5 Active LLW Tank (WC-20) Unidentified Unknown X X 
.8.6 Active LLW Tank (HFIR) Unidentified Unknown X X 

• 
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Tallie 4.1 (continued) 

Inventory" 
RCRA DOE Orders 

Site Contaminant 
[Ci (kg)] 

Permit Sect. 3004 (u) 5480.14 5820.2 

8.7 Active LLW Tanks (T-t, T-2) Unidentified Unknown X X 
8.8 Mixed Waste Storage Pad (7507W) Unidentified Unknown X X 
8.9 Sewage Treatment Plant (7904) Unidentified Unknown X 
8.10 Silver Recovery Process (7834) Unidentified Unknown X X 

9.0 HRE Area 
9.1 HRE Pond Sr-90 7.5 X 101 X X 

Cs-137 1.6 X 101 

TRU 5.0 X 10-4 

9.2 LLW Tanks Sr-90, Cs-137, U Unknown X X X 

9.3 Septic Tank (7501) None None X 

10.0 Hydrofracture Injection Wells and -I Grout Sheets tv 
10.1 HF Experimental Site 1 Cs-137 3.5 X 101 Xl Xl \0 

10.2 HF Experimental Site 2 Cs-137 5.0 X 101 Xl Xl 
10.3 Old Hydrofracture Facility Sr-90 4.0 X 10" X' Xl 

Cs-137 6.1 X 10' 
Th, U, TRU Unknown 
Hz Unknown 

10.4 New Hydrofracture Facility Sr-90 6.4 X lOS Xl X' 
Cs-137 8.4 X 10" 
Th-232 >4.0 

(4.0 X 10") 
U-238 >2.0 X 101 

(6.0 X 10") 
TRU 2.1 X 1()l 
Unidentified 2.1 X 104 

Hz Unknown 

11.0 White Wing Scrap Yard 
ILl White Wing Road Storage Area Cs-137 ~1.0 X 10-1 X X 

U-238 <1.0 X 10-2 est. 
Pu-239 <2.0 
Hz Unknown 



12.0 

13.0 

lS.O 

!6.0 

17.p 

Site 

Clos~ Contractors' Lan4fill 
12.1 Landfill (765&) 

Environmental Research Areas 
13.~·~s-P7 C!>nt~inated Field (0$,00) 
13.2 ~s-q7 Erosiog Study (0897) 

T9wer Shielding facility (TSF) 
14.\ TSf Scral:l yard (7702) 

14.2 S~ptic T~nk (7759) 

ORNL Facilities at Y-12 
15.1 ". Cy.clo~ron t-Oil (920~-2) 
15.2 Transformers (9201-2, 9204-1. 

". '9204-3. ~Y200 Y~rd) .• 

HBRR Area 
i6~i 'C;-i~7 Forest (7759) 
16.7 frQCeSS W~~te ~asin (7711) 

ORNL Services Area 
p.I'· Septic'T~n~ (,7000) 
17.2 Waste Oil Tanks (7002W. 7009,p. 

iQ7S.7021E) '. . 
17.3 Wastt: 9i1 Truck (7030E) 
17.4 Photographic Waste Tanks 

(70isA. 7075B) 

Table 't.~. (~n~~ed) 

Co.ntaminant 

Unidentified 

Cs-137 
Cs-137 . ~... -

".·t_,·· 

Neutron activation 
. p!od~~ts.""· 
\)-238 

PCB 
BCB .,..' 

Cs-137 
U niqe!\tlfied 

U nidentifie<! 
Unid~n~ified 

Unidentifi~ 

Uni~entified 

Inventoryb 
[Ci (kg)) 

Presen~ unconfi~ed, 

1iSt5.8 
1iSt9~0 X 10-3 

1.2 
(3.5 X \03

) 

(>6.1 x I(4) 
Non~ '. 

19.86 Action 
19.8.() A.ct~on 

1iSt2.7 X 10-1 

~r~e~~ ~!lconfirmed 

Un\ulown 
\)nkno'Yn 

Uqknown 
Unknown 

RCRA 

Permit~t. 30Q4 (u) 

x 

x 

x 

x 

x 

x 
X 

I!QE Orders 

5480.14 5820.2 

x 
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Table 4.1 (continued) 

18.0 

Site 

Consolidated Fuel Reprocessing Area 
18.1 EGCR Ponds (7600A, 76ooB) 
18.2 Paint Solvents Storage (7615) 
18.3 Septic Tank (7616) 
18.4 Waste Acid Tanks (7602, 7601) 
18.5 Waste Retention Basin (7613) 

19.0 Hazardous Waste Treatment and 

20.0 

Storage Facilities 
19.1 Hazardous Waste Storage Facility (7652) 
19.2 Chemical Waste Storage and 

Cylinder Area (7653) 
19.3 Long-Term Hazardous Waste 

Storage Facility (7654) 
19.4 Mixed Waste Storage Facility (765I) 
19.5 Leaking Gas Cylinder Area (7659A) 
19.6 Reactive Chemicals Disposal Area (7659B) 

Oak Ridge Land Farm 
20.1 Municipal Sewage Sludge 

Application Site (XFI226) 

Contaminant 

Unidentified 
Unidentified 
Unidentified 
Unidentified 
Unidentified 

Unidentified 
Unidentified 

Unidentified 

Unidentified 
Unidentified 
Unidentified 

Co-60 
Sr-90 
Cs-137 
Pu-239 
Cd 
Ni 
Pb 

"Inactive refers to tanks no longer in service; active refers to operating tanks. 
~umbers in parentheses are measured in kilograms. 
'1nactive lines only. Active lines are covered under RCRA permit. 
tlpresently on RCRA permit but are being removed. 
'Also regulated under the Toxic Substances Control Act. 
f Also regulated under the Underground Injection Control Program. 
Note: Hz refers to hazardous wastes. 

Inventoif 
[Ci (kg)] 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

Unknown 
Unknown 

Unknown 

Unknown 
Unknown 
Unknown 

7.4 X 10-2 

1.3 X 10-2 

4.4 X 10-2 

1.0 X 10-3 

(1.8 X tol) 
(Ll X l<r) 
(4.6 X IOl ) 

RCRA 

Permit Sect. 3004 (u) 

X 
X 

X 

X 
X 
X 

x 
X 
X 
X 
X 

X 
X 
X 

X 

• 
DOE Orders 

5480.14 5820.2 

X .... • -y..} 

X -



Table 4.2. Recommended actions for the WAGs 

Wag Description 
Recommended 

Comment 
action 

Main Plant Area RI plan Of the 99 SWMUs, 23 are tanks in service that are permitted by rule, 
6 are facilities included in the NPDES permit, 3 are SWMUs (l.4, 
1.53 and 1.54) that have no releases. 

2 WOC/WOL RI plan Both SWMUs in this WAG have continuing releases. 

3 SWSA 3 Area RI plan There are data indicating that the three SWMUs in WAG 3 have produced 
releases. 

4 SWSA 4 Area RI plan Two of the three SWMUs (4.1 and 4.3) have documented releases. SWMU 
4.2 no longer contains radioactive material and has no release. 

5 SWSA 5 Area RI plan The LL W concentrate tanks (SWMU 5.8a-h) are still in service and are 
included in ORNL's permits. SWMU 5.10 is an operating facility Subject 
to DOE 5820.2. The balance of the SWMUs have reported releases (with 
the exception of SWMU 5.5a-e, which have not had reported releases). .... , .... 

6 SWSA 6 Area RI plan SWMU 6.3 has had no release. SWMU 6.2 has never been used. w 
tv 

.. , .' ', .. and no releases are recorded. Only SWMU 6.1 (SWSA 6) shows indications 
of continuing releases of radionuclides. Part of this facility is being, 
closed under RCRA guidance. An RI plan has been prepared (12/86) for SWMU 6.1. 

7 Pits and Trenches Area RI plan Only one SWMU (7.10) has reported no release. All of the other SWMUs 
are potential or existing sources of continuing releases. 

8 Melton Valley Area RI plan Two of the SWMUs are active facilities (SWMUs 8.4 and 8.8). 
SWMU 8.10 is not operating at this time; however, a permit for operating 
is in preparation. SWMUs 8.5, 8.6, and 8.7 are still in service and have 
reported no releases. SWMU 8.9 is a sewage treatment plant that should 
not be included in Section 3004(u). 

9 HRE Area RI plan Of the three SWMUs in WAG 9, SWMU 9.3 (septic tank) should be removed 
from Section 3004(u) evaluations. 

10 Hydrofracture RI plan An RI plan was prepared for this WAG in February 1987 and is currently 
under review by EPA and TDHE. 

11 White Wing Scrap Yard Additional Some indication of surface contamination by radionuclides. Additional 
sampling radiological surveys recommended to allow more detailed evaluation of 

potential for release. Suggest soil sampling and beta-gamma walkover survey. 
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Table 4.1 (continued) 

Wag Description 
Recommended Comment 

action 

12 Old Contractors' Landfill Additional Additional sampling and survey studies recommended for a more detailed 
sampling evaluation of site. No records exist for materials placed in site; 

preliminary sampling indicates some possible contamination of site. 

13 Environmental Research Additional One SWMU (13.2) showed no releases in the preliminary sampling survey. 
Areas sampling SWMU 13.1 indicated that some Cs-137 had migrated from experimental 

plots. Additional sampling suggested to evaluate potential for 
continuing release. 

14 Tower Shielding Delete Scrap Yard (SWMU 14.1) contains radionuclides (activation products); 
however, there is no record of releases. Preliminary sampling survey 
confirms no release. SWMU 14.2 (septic tank) should be removed from 
further Section 3004(u) evaluations. 

15 ORNL Facilities at Y-12 Additional Most of the contaminants have been removed, or are being removed as ..... 
sampling a part of ongoing DOE remedial action programs. One release reported 

, -\.10> 
is related to contamination from one transformer leak (PCBs). Further \.10> 

sampling to identify potential contamination is suggested. 

16 Health Physics Delete One SWMU (16.2) has never been used. SWMU 16.1 is an environmental 
research area contaminated with mCi levels of Cs-137. No releases 
have been reported. Sampling surveys confirm no release. 

17 ORNL Services Area RI plan Although no records exist of releases from any of the SWMUs listed, the 
preliminary sampling survey indicates that contamination is being 
released. An RI plan is suggested to identify the source(s). 

18 Consolidated Fuel Delete There are no recorded releases from any of the SWMUs. Preliminary 
Reprocessing Area sampling surveys have shown no indication of radionuclide or hazardous 

material releases. 

19 Hazardous Waste Additional All of the SWMUs in this WAG are permitted under RCRA. Preliminary 
sampling sampling surveys have shown no indication of radionuclide or hazardous 

material releases. Additional sampling for organics needed 
for confirmation. 

20 Oak Ridge Land Farm Delete Preliminary sampling surveys have shown no indication of radionuclide 
or hazardous material releases. Site usage has been terminated. 
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'4.2 THE ORNL RIfFS PROGRAM 
I 

Proposed enforcement of the RCRA Section 3004(u) provisions involves a series of steps (EPA 

1986a, 1986b). The most significant of these are a Remedial Investigation [nomenclature: 

RFI(RCRA) or RI(CERCLA); equivalent to Phase II in DOE Order 5480.14 (DOE 1985), which 

implementedCERCLA at DOE facilities], followed by a Feasibility Study [FS; corresponds to the 

CERCLA-FS and the RCRA Corrective Measures 'Study (CMS); Phase III in the DOE Order]. 

These provide the basis for determining the extent ,of contamination .problems and the scope of 

needed corrective actions. The overall .process begins with identification of sites requiring an 

RlfFS*, i.e., with demonstrated or potential releases, through a RCRA Facility Assessment (RFA): 

The objective of the present report. 

A modified RAP strategy was developed to implement the RCRA corrective action provisions 

(Berry et al., in press) that is believed to be responsive to regulatory concerns, yet is technically 

defensible in light of the complexity of the ORNL situation. Because of the large number of sites to 

be considered and the hydrogeologic complexity of the ORNL area, it was apparent very early that 

treating sites individually in the new regulatory framework would result in an unmanageable situa

tion. Hence, the strategy was reoriented toward Waste Area Groupings (WAGs, as discussed in 
I . 

Sect. 1.1). 

The largest single change in RAP strategy involved the implementation of a comprehensive 

RIfFS program. Preliminary schedules were developed ·for the primary WAGs based on a planned 

five-year intensive effort (Fig. 4.1 and Table 4.2). Initial estimates indicate an expenditure of 

approximately $25M over the lifetime of the effort, including both ORNL and subcontractor 

involvement. The large number and considerable diversity of the remedial action sites to be investi

gated, coupled with the hydrogeologic complexity of the ORNL environs, presents a unique chal

lenge to ORNL, DOE, and regulatory authorities in t,he EPA and TDHE. Hence, both cost esti

mates and schedules are subject to significant changes as more information becomes available. 

Ten of the WAGs were already believed to require the full RIfFS treatment prior to completion 

of the RF A, and tentative dates for completion of the interim steps are given in Fig. 4.1. For the 

remaining ten groupings, it was planned that schedules for detailed site investigations or assess-

*ORNL-RAP nomenclature reflects early RCRA Section 3004(u) terminology derived from 

CERCLA. 

e 

e 

e 
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FY 1987 FY 1988 FY 1989 FY 
1 2 3 4 1 2' 3 4 1 2 3 4 90 

PHASE I 

RCRA Facilities Assessment (RFA) 

1. Prepare RFA ~ 

2. Prepare RFA Addendum, As Required ... ... ... 
PHASE II 

Remedial Investigation/ 
Alternative Assessment 

1. Prepare Remedial 
Investigation Plans (P) 

2. Complete RI Implementation 

3. Develop WAG Alternative 
Assessments (AA) 

PHASE III 

Integrated Feasibility Study 

1. Prepare FS as NEPA 
Equivalent Document 

P - RI Plan R I - Remedial Investigation AA - Alternative Assessment 

Fig. 4.1. ORNL RIfFS activities. 

~ :",' 

FY FY 
91 92 

... 

... 

• 
ORNL-OWG 87-10506 

FY FY BEYOND 
FY 

FS - Feasibility Study 

-I -I..> 
VI 
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.ments of remedial action .alternatives would be developed during:preparation of the RFA. These 

either have been determined (WAGs 14, 16, 17, 18, and 20) or will be determined by August 1987 

(WAGs 11, 12, 13, IS, and 19) during a follow-up activity to the.RFA (Table 4.3). In the former 

case, RIs are not deemed to be necessary for WAGs other than WAG 17, and, in the latter, infor

mation is currently insufficient for WAGs 11 through 13 15, and 19 to make a final 

determination whether an RI is needed. 

Under the preliminary plan outlined in ·Fig. 4.1 ,detailed Alternatives Assessments (AAs) would 

be prepared for each WAG requiring an RI in.the six months immediately following completion of 

the Rl. These AAs would then be integrated into a single ORNL-FS (CMS), which would have to 

be the functional equivalent of an Environmental Impact Statement (EIS) in order to comply with 

the requirements of both EPA regulations and the National Environmental Policy Act (NEPA). 

The practicability of DOE compliance with NEPA through the RCRA (or CERCLA) process is an 

unresolved question. 

4.3 REMEDIAL ACTION PROGRAM IMPLEMENTATION 

The changes in RAP strategy have led to a phased Remedial Action Program, subdivided into 

six major phases that have been designed to support and complement the comprehensive RI/FS 

activities: 

• Preliminary Assessment/Site Investigation, 

• Maintenance, Surveillance, and Corrective Action, 

• 'Remedial Investigations/Feasibility Study (RI/FS), 

• Technology Demonstrations, 

• Program Strategy Development, 

• Site Decommissioning/Closure. 

Some of these activities will provide specific contributions to RI plans, AAs, or the sitewide FS; 

others will result in more generic contributions. Although the schedule for completion of RIs and 

AAs has been staggered over time (Fig. 4.1, Table 4.3), it is still necessary to ensure from the very 

outset that for all sites/WAGs (l) interim corrective measures are provided to mitigate potential 

• 

e 

e 
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Table 4.3. Preliminary schedules for ORNL Remedial 
Investigations/Feasibility Study 

Completion schedules by phasesa.b 
(month/year) 

Waste area grouping IIA 

RFA (-RI or RFI-) 

1 Main Plant Area 4/87 12/87 
2 White Oak Creek and 4/87 12/87 

White Oak Lake 
3 Solid Waste Storage Area 3 4/87 6/88 
4 Solid Waste Storage Area 4 4/87 12/87 
5 Solid,Waste Storage Area 5 4/87 3/88 
6 Solid Waste Storage Area 6 4/87 12/86 
7 LL W Pits and Trenches Area 4/87 9/88 
8 Melton Valley Area 4/87 6/88 
9 Homogeneous Reactor 4/87 3/88 

Experiment Area 
10 Hydrofracture Injection 4/87 2/87 

Wells and Grout Sheets 
II White Wing Scrap Yard 8/87< c 
12 Closed Contractors' 8/87< c 

Landfill 
13 Environmental Research 8/87< c 

Areas 
14 Tower Shielding Facility 4/87 d 
15 ORNL Facilities at Y -12 8/87< c 
16 Health Physics Research 4/87 d 

Reactor Area 
17 ORNL Services Area 4/87 12/88 
18 Consolidated Fuel 4/87 d 

Reprocessing Area 
19 Hazardous Waste 8/87< c 

Facilities 
20 Oak Ridge Land Farm 4/87 d 

DAll schedules following completion of Phase IIA (RI or RFI plans) 
are tentative and subject to change based on DOE and regulatory 
agency reviews/negotiations. All RCRA units within a grouping subject 
to new or interim status permit requirements will also adhere to the 
applicable permit requirements. 

bComparison between phases in DOE Order 5480.14, CERCLA, and 
RCRA Section 3004(u): 

• Phase I is comparable to the EPA's RCRA Facility Assessment 
(RFA). RFA report covering all units will be provided to EPA in 
April 1987. 

• Phase IIA is comparable to the EPA's Remedial Investigation (RI) 
Plan under CERCLA or the RCRA Facilities Investigation (Rfl) 
Plan. 

'The results of the RF A provided insufficient information to make a 
final determination of site status. Follow-up environmental sampling will 
be conducted to attempt a more adequate evaluation by August 1987 of 
the need for further actions. It is not anticipated that major actions will 
be required (see Sect. 4.1) . 

dNo further action is deemed necessary (see Sect. 4.1). 
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problems and (2) technology options are evaluated well in advance of potential needs. The RCRA 

Corrective Action Plan requires documentation of relevant information and data needs for interim 

measures and technology evaluations in individual RI Plans (EPA 1986b). The ORNL strategy has 

been to comply with the spirit of these requirements on a generic, sitewide basis, well in advance of 

preparation of RI Plans for specific WAGs. Thus, specific program phases are devoted exclusively 

to these activities. 

The work-breakdown structure developed to implement the RAP phases and to guide the overall 

effort is presented in Table 4.4, along with an outline of the scope of work to be included in each 

program phase. During the next few years, the major emphasis will be on (1) providing preliminary 

assessments of all sites under RCRA regulations (including establishment of a comprehensive 

groundwater monitoring program), (2) implementing a structured maintenance and surveillance 

program for all sites and performing corrective actions on priority sites as necessary, and (3) con

ducting the RI/FS (Fig. 4.2). This emphasis is reflected in the allocation of 70% of the available 

funds for those activities (Phases I to III; Berry et aI., in press) over the next three years. While the 

preliminary assessment phase is anticipated to peak inFY 1987 and be completed by FY 1990, 

the other two phases will continue to grow through FY 1989. The remainder of the program 

budget will be allotted to developing strategies and technologies for remedial actions, implementa

tion of remedial actions on priority sites, and support of the program management function. During 

the planning years~ completion of two major decommissioning projects is anticipated: Fission Pro

duct Development Laboratory and the Metal Recovery Facility (Fig. 4.2, Table 4.4). 

Upon completion of the RI/FS sequence, major corrective (closure/decommissioning) actions 

will be implemented according to priorities and schedules negotiated with the EPA and TDHE. The 

magnitude of the efforts for long-term management of ORNL sites can only be roughly approxi

mated; however, initial indications are that long-term solutions for dealing with the entire inventory 

of RAP sites will require a period of 15-20 years and the expenditure of I-billion unescalated dol

lars to implement (Berry et al., in press). Meeting this'objective (and schedule) will require that 

resources are made available when needed and that the concept of in situ stabilization is accepted. 

It must be stressed that the resource estimates are based principally on implementation of in situ 

measures to stabilize wastes at most ORNL sites, in accordance with the strategy outlined in Berry 

et at. (in press). Significant alterations in that strategy ~uld result in major increases in resources 

and time allotments for implementation. 

e 

e 

e. 
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• Table 4.4. Remedial Action Program work-breakdown structure 

Work-breakdown structure ScopeQ 

I. Preliminary Assessment/ Provide scoping surveys (FY 1986), 
Site Investigation prepare RFA Report (FY 1987), 

document existing knowledge for RI/FS 
data packages on compatible schedule, 
and complete basic groundwater 
monitoring network (FY 1990), for all 
WAGs. 

Continue lIite characterization: 
• Clinch/Tennessee rivers: BMPAP. 
• Line leaks: Groundwater studies. 
• Process Ponds: Groundwater studies 

and leak testing. 
• SWSA 4: Bathtubbing trenches. 
• WOC/WOL: Aerial survey; BMPAP; 

discharge and stream sediment 
monitoring; groundwater studies. 

II. Maintenance, Surveillance, Provide planning and implementation of 
and CQrrective Actions routine site maintenance and 

surveillance to ensure containment, 
document surveillance, and identify 
needed corrective actions. 

Perform project planning and 

e implementation of corrective actions: 
• High-Level Radiochemical Analytical 

Laboratory (3019B): Upgrade. 
• Main Plant Area Groundwater: 

Collection and treatment. 
• MSRE (7503): Fuel storage upgrade. 
• Process Ponds: Corrective actions. 
• SWSAs: Reduction of wildlife access 

to contaminated seepage areas. 

III. Remedial Investigations/ Develop and implement characterization 
Feasibility Study (RI/FS) plans for all WAGs, outline closure 

alternatives through alternatives 
assessments and a comprehensive, 
integrated feasibility study. 

Establish management and support 
organization, im,plement major support 
subcontract (FY 1987) according to 
regulatory approved sequence for each 
WAG (FY 1987-1991). 

IV. Technology Demonstrations Provide coordinated demonstrations and 
evaluations of RA techniques on a 
schedule compatible with future use in 
RAP corrective actions. ~ 

Evaluate past corrective actions: 
• LL W Trench 7 Grout Curtain. ' 
• SWSA Near-Surface Seals. 
• SWSA 6 French Drain. e 
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Table .4.4 (eontinue.t) • Work-.breakdown structure Scope" 

Demonstrate potential RA technologies: 
• Decommissioning Tooling: Arc Saw 

and Water Jet (FY 1981-1989). 
• Geophysical Trench Mapping: 

SWSAs (FY 1987) 
• In Situ Grouting: 

LLW Trench (FY 1981-1989); 
T-RU-WasteTrench (FY 1981-1991). 

• In Situ Vitrification: LL W Pits 
Trenches Area (FY 1981-1991). 

• Sediment Stabilization: 
Process Ponds (FY 1987-1989). 

• Subsurface Radiation Detection: 
(FY 1981). 

• Trench Area Closure Demonstration: 
SWSA 6 (FY 1981-1992). 

V. Program Strategy Development Provide overall strategy through 
integration and synthesis of 
information from: Results of Phases 
I-IV; analyses of institutional, 
regulatory, and technical issues; 
development of site closure criteria 
and establishment of EPA/TDHE 
interface (FY 1986-1987). e Develop site performance models: 
• Contaminant Transport: 

Groundwater; 
Surface Waters. 

• Pathways Analyses: 
RAP Site Screening (FY 1981). .. WOC/WOL Discharge Forecasting and 
Clinch River Dispersion/Transport. 

Perform site-wide characterization 
and assessments, focused on hydrogeologic/ 
regulatory issues and groundwater 
stratl(&Y in FY 1981-1989. 

Provide RAP documentation: 
• Decommissioning Plans: 

SCFP (FY 1981); 
SCMP (FY 1987); 
S,FMP (FY 1987; revision). 

• Input to ORNL Long-Range Plan. 
• St~ategyDocument Revisions. 

VI. Site Decommissioning/Closure Develop engineering designs and 
implement site decommissioning/closure 
actions for cost-effective management 
of surplus facilities or for priority 
projects defined by the RI/FS process. 

>, 

e 
~ 
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Table 4.4 (continued) 

Work-breakdown structure 

Remedial Action Program 
Support 

Scope" 

Decommissioning of priority sites: 
• FPDL (3511): (FY 1986-1989). 
• MRF (3505): (FY 1986-1989). 
• Hydrofracture Wells: Plugging and 

abandonment. 
• SWSA 6: Interim closure activities. 
• Waste Tank Systems: Analyses of 

contents for closure planning. 
• Other Priority Sites: 
• (FY 1989-End of RAP). 

Provides management and database 
support for overall program. 

"Key to table abbreviations: 
BMPAP 
EPA 
FPDL 
LLW 
MRF 
MSRE 
RCRA 
RFA 
SCFP 
SCMP 
SFMP 
SWSA 
TDHE 
TRU 
woe 
WOL 

Biological Monitoring Program and Abatement Program 
Environmental Protection Agency 
Fission Product Development Laboratory 
Low-Level Radioactive Waste 
Metal Recovery Facility 
Molten Salt Reactor Experiment 
Resource Conservation and Recovery Act 
RCRA Facility Assessment 
Surplus Contaminated Facilities Program 
Site Corrective Measures Program 
Surplus Facilities Management Program 
Solid Waste Storage Area 
Tennessee Department of Health and Environment 
Transuranic 
White Oak Creek 
White Oak Lake 

The activities associated with each RAP phase are outlined in the following sections; specific 

details, including schedules whenever practicable, are shown in Table 4.4. 

4.3.1 Preliminary Assessment/Site Investigation 

Preliminary characterization studies are ongoing to provide the basic information necessary for 

initial regulatory assessments. These activities include literature reviews on site characteristics and 

contaminant releases, as well as preliminary environmental surveys to supplement existing data

bases. As the precursor to the RIfFS, this report documents the results from a RCRA Facility 

Assessment, conducted under this program phase to document site characteristics and determine the 

need for follow-up efforts for all WAGs. A related activity involves documentation of existing 

knowledge on individual WAGs into data packages to support the RIfFS on compatible schedules. 



PROGRAM PHASE 

1.0 PRELIMINARY ASSESSMENT ISITE 

INVESTIGATION (PAlSI) 

2.0 MAINTENANCE, SURVEILLANCE, AND CORRECTIVE 

ACTIONS 

3.0 REMEDIAL INVESTIGATioNS/FEASIBILITY STUDY 

4.0 TECHNOLOGY DEMONSTRATIONS 

5.0 STRATEGY DEVELOPM~NT 
~." .~ •• " .. __ ... T • ... ~ _ ...... _... .. ... 

6.0 SITE DECOMMISSIONING/CLOSURE 

METAL RECOVERY FACILITY 

FISSION PRODUCT DEVELOPMENT LABORATORY 

OTHER SITES 

ORNL DWG 88-1195 

RCRA PAISI 
ESTABLISH GROUNDWATER 
MONITORING SYSTEMS 

ROUTiNE MAINTENANCE AND SURVEILLANCE/FACILITY UPGRADES 

I FEASIBILITY 
REMEDIAL INVESTIGATIONS/ALTERNATIVES AsSESSMENTS STUDY 

... 

LONG-TERM 
..:D:.:E:.:C:.:O:..:M.::.M=IS:.:S:..:.IO~N:.:.IN:.:G:..:./.;:C.;:L.;:O.;:S.;:U;.::R.:E..:D::..:E:::M::.:O:::.:N~S:::.T;.::R~A::..T;.::I.:O:.:::N:.::S~ ______ --,A~ ~Ii ~L!!A !l0!'~ 

CLOSURE CRITERIA DEVELOPMENT REGULATORY ~._~.~.~,~ . .;:.~_~.7.c7 .. ~.~~~==~~~~~ ________ ~ __ ~~A.~T!R!~EE_.--. .• 

DECONTAMINATIO"l FOR REUSE 

DECONTAMINATION FOR REUSe 

PERMANENT QECOMMISSIONING/C!LOSURE 

Fig. 4.2. Remedial Action Program implementation schedule. 
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Other major objectives include completion of the basic perimeter groundwater monitoring network 

for principal WAGs by FY 1990 and the continuation of comprehensive site characterization in 

selected WAGs in support of the RI/FS. Groundwater contamination studies associated with a 

variety of sources are ongoing in ORNL's main plant area (WAG 1). Comprehensive longer-term 

biological monitoring and geohydrologic investigations on the White Oak Creek/White Oak Lake 

system are also being conducted under this phase. 

4.3.1 Maintell8llCe, Suneillance, and Corrective Actions 

Routine maintenance and surveillance will be provided to ensure adequate containment of resi

dual contaminated materials at all sites. This will be performed until final decommissioning/closure 

is undertaken to mitigate potential threats to human health and environment (EPA 1986b). Mainte

nance and surveillance plans for directing and documenting the necessary activities are being 

prepared. These will reflect the differing needs of the wide variety of sites to be maintained and will 

be updated to incorporate changes over time. Major repairs or corrective actions may also be under

taken, as needed, to keep sites in a safely contained state, requiring only routine maintenance and 

surveillance. Such measures must be consistent with and integrated into any long-term corrective 

action (EPA 1986b). Project planning and implementation for such corrective measures, along with 

resources for collection/treatment of some contaminated groundwaters, will also be provided by this 

program phase. 

4.3.3 Remedial Investigations/Feasibility Study 

The largest single change in RAP direction to comply with RCRA Section 3004(u) involves the 

implementation of the comprehensive RI/FS program. It has been proposed that the RI/FS be 

implemented through an intensive five-year progra~ to address concerns expressed by the EPA. 

Accomplishment of a project of this magnitude requires a major support subcontractor (or team), 

guided by RAP technical staff and the ORNL database from historical and preliminary site charac

terization studies. The subcontractor selection and award process is expected to be completed in 

June 1987. Preliminary schedules for completion of the RI/FS phase for the pripcipal WAGs have 

been prepared (Sect. 4.2). Detailed Alternatives Assessments would be prepared for each WAG fol

lowing completion of the RI activities. These AAs would then be integrated into a single FS for 
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ORNL;· providing' a· comprehensive >asSessment :of the need;:' extent; . priority;· and timing for ·future·· 

remedial actions: This· FS·would,havet6'be the' functional, equivalent of an EIS'in.order to comply 

with!both EPA' regulations anifNEPA:· 

4~3.4 . Tecbnology 'Demonstrations 

The 'RCRA Corrective· Action Plan (EPA 1986b') requires that potential technologies for "con

tainment, treatment, remediation, and/or'disposal of'contamination" be identified prior to the start 

of any RI, along with any field data· needed to "facilitate the', evaluation' and selection of the final 

corrective measure or measures (e.g., compatibility of waste and. construction materials, information 

to evaluate' effectiveness, treatability of wastes, etc.)." The objective of this phase is' to provide' coor.:. 

dinated demonstrations and evaluations of rem'edial action' technologies, on a schedule compatible 

with future corrective action needs. Technologieal. alternatives will . first be screened. for general' 

applicability to ORNL environmental and waste management conditions. Field-scale technology 

demonstrations will then be performed, where necessary, at specific sites prior to full-scale imple

mentation. A companion effort will involve comprehensive evaluations of performance both for new 

demonstrations arid for past corrective actions undertaken at several sites. 

4.3.5 Program Strategy Development· 

Corrective (decommissioning/ closure) actions' must be performed such' that: integrated releases· 

from ORNL are within regulatory limits and that limited' resources for corrective actions are: 

optimally apportioned among' the many remedial action sites. Tliis phase provides the overall RAP 

strategy through integration arid synthesis of information from' (1) results of the first four phases; 

(2) analyses of institutional; regulatory, and technical issues; (3) development of site closure cri

teria; and (4) establishment of ali inlerface with EPA and Tennessee state regulatory authorities. 

Another key activity is the development of effective contaminant transport and pathways analysis' 

models needed for assessment of overall ORNL site performance. Performance' of characterization 

studies and assessments· needed to resOlve key regulatory and technical issues of ORNL-sitewide 

concern (e.g., regional hydrogeology affecting contaminant transport off-site, effectiveness of 

groundwater collection/treatment strategies) also are dealt with in this program phase. In addition, 

key programmatic documentation, including conceptual and long-range plans~ are provided and 

updated periodically to reflect changes mandated' by new information. 

e 

e 

e 
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4.3.6 Site Decommissioning/Closure 

The ultimate objective of this phase is to provide long-term containment of residual contam

inants by placing each site into a permanently stabilized state, requiring only periodic monitoring 

and minimal maintenance to ensure proper performance. Upon completion of the RI/FS sequence, 

major decommissioning/closure actions will be implemented according to priorities and schedules 

negotiated with regulatory authorities. The magnitude of the effort for long-term management of 

ORNL sites can only be roughly approximated because site-characterization information is still 

quite preliminary, and current technology limitations make achievement of this objective prob

lematic for many historically contaminated sites, particularly for those containing transuranic 

wastes. Schedules will be developed during the latter phases of the RI/FS studies and submitted for 

DOE, EPA, and TDHE approval as they become finalized. Because of the need to ensure func

tional equivalence of the RI/FS process with NEPA, it is expected that most major actions will be 

carried out after completion of the entire RI/FS sequence. However, the need for interim 

decommissioning/closure actions may be identified during the RI/FS sequence. Such higher prior

ity sites will require n.ear-term corrective actions; lower priority sites will continue to be maintained 

(as described in Sect. 4.3.2) prior to final disposition. 
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APPENDIX A 

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION ON HYDRO FRACTURE 

This appendix has been prepared to specifically address information 
needs identified for ORNL's hydrofracture operations in the letter from 
Jack E. Ravan to Joseph Lenhard, dated September 29, 1986. Following 
are the specific items of infqrmation that were requested along with 
statements that refer the re,ader toaccomp~nying tables or technical 
write-ups. 

(1) Catalog of all past data alia reports by DOE or its contractor 
personnel. A complete list of references for work associated with 
the hydrofracture facilities ~s included (see Attachment A). 

(2) Construction details of the injection wells. A review of the 
history of the construction of the four injection wells is attached; 
there is little information available on the construction history 
of the first three wells. More complete information for the 
fourth well is contained in the reference cited (Attachment B). 

(3) Amounts of radioactive waste disposed. The data relative to this 
item are found in the attached tables (Tables I and 2) for the two 
sites [Old Hydrofracture Facility (OHF) and New Hydrofracture 
Facility (NHF)] at which radioactive material was disposed (Attachment 
C). 

(4) Composition of the .waste. Data for the types of radionuclides, 
RCRA Appendix 9 hazardous materials, and nitrate for wastes disposed 
at the OHF and the NHF are found in Tables 3 through 17 (Attachment 
D). 

(5) Amount of grout added. These data for injections at the OHF and 
the NHF are found in Tables I and 2 (Attachment C). 

(6) Approximate depths at which injections were made. The depths at 
which waste injections were made are found in Tables I and 2 
(included in Attachment C). 

(7) Volume and type of water used in fracturing and flushing wells. 
There are four types of water that can be identified associated 
with the inj ection operations: water inj ected with the solids. 
free test water. process water, and phase separated water. A 
discussion of these parameters is found in the two attachments: 
Quantity of Water Injected at the OHF and Quantity of Water Injected 
at the NHF. Each of these attachments contains a table that lists 
the quantities of each type of water for each facility (Attachment 
E). 
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(8) Percentage of waste released in liquid form from the normal injection 
procedures. There are no data upon which to make this evaluation. 
It is known that some quantity of the more soluble nuclides (princi
pally Sr-90) is released into the groundwater in the vicinity of 
the inj ected grout. Whether this release occurs prior to and 
during the setting of the grout or after the grout sets is not 
known. Evaluations are underway at ORNL to determine the long
term leachability of the grout. There is no evidence to indicate 
that any significant percentage of the total injected radionuc1ides 
has been, or will be, released into the liquid (groundwater plus 
injected water) after injection. 

(9) Any problem associated with the injection. The attached discussion, 
Events and Situations Involving Uncontrolled Contaminant Release 
(modified from ORNL, 1987), summarizes problems that did or could 
have adversely impacted the environment (Attachment F). 

(10) A schedule of past accidental releases. The attachment noted in 
Item 9 above contains this information (Attachment F). 

(11) Copies of all ongoing and future reports concerning the hydrofracture 
facilities. ORNL will supply copies of all reports issued that 
are related to hydrofracturing. 
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Attachment A 

, , 

CATALOG OF ALL PAST DATA AND REPORTS BY DOE 
OR ITS CONTRACTOR PERSONNEL 
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Updated 3/13/87 

REFERENCES FOR ORNL HYDRO FRACTURE FACILITIES 

1. Shale Fracturing at Oak Ridge: A Cheap, Working Disposal System, 
Chemical & Engineering News 22 (1983, July 19). 

2. Quality Assurance Assessment for the Operation of the New 
Hydrofracture Facility, OP-WM-QAA-7, (9 pp.) (1982, February). 

3. Programmatic Assessment of Radioactive Waste Management, 
ORNL/Sub-79/13837/3 (1980, June). 

4. The Detection of Induced Signals Related to Fluid Injections at Oak 
Ridge National Laboratories (1972), Technical Report (1972, December 
29). 

S. Applied Geomechanics, Inc. Monitoring and Analysis of Ground Tilts 
at the Oak Ridge National Laboratory Hydraulic-Fracture Facility, 
October - December 1983, Final Report to Dr. Steve Stow, Oak Ridge 
National Laboratory (1984, March 27). 

6. Auerbach, S.I. and D.E. Reichle. Environmental Sciences Division 
Annual Progress Report for Period Ending September 30, 1983, 
ORNL-6009 (1984, April). . 

7. Belter, W.G. New Developments in the U.S. Atomic Energy Commission 
Ground Disposal Program 1959-1961, TID-7628, Ground Disposal of 
Radioactive Wastes, J.M. Morgan, Jr., et a1 (eds.), Proceedings of 
the Second Conference, Chalk River, Canada, September 26-29, 1961, 
(pp. 12-16) (1962, March). 

8. Berger, R.L. and D.P. Stinton. Selective Adsorption of Radionuc1ides 
by Major Phases of Hydrofracture Grouts, Proceedings of a 
Transportation Research Board Seminar, Washington, DC, January 14-18, 
1985 (1985). 

9. Berger, R.L., D.P. Stinton, and E.W. McDaniel. Selective Adsorption 
of Radionuc1ides by Major Phases of Hydrofracture Grouts, Proceedings 
of an American Ceramics Society Metting, Pittsburgh, PA, April 29-May 
3, 1984 (1984). 
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10. Brunton, G.D. Recommendations for Future R&D, Correspondence (1980, 
July 21). 

11. Burch, W.O., et a1. Waste Management at ORNL: Present Practices -
Immediate Needs - The Future, ORNL/CF-72-9-1 (1972, September). 

12. Coobs, J.H. and J.R. Gissel. History of Disposal of Radioactive 
Wastes into the Ground at Oak Ridge National Laboratory, 
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(1986, October), 
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ORNL/CF-70-3-17 (1970, March 6). 
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CONSTRUCTION DETAILS OF THE INJECTION WELLS 
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CONSTRUCTION _HISTORY OF THE INJECTION WELLS 

The injection well at the first hydrofracture site was installed 

in a 6-in. drill hole (300-ft deep) that had been drilled for an earlier 

study. A 3-in. J-55 casing was cemented in this hole and slotted at a 

depth of 290 ft. There are no records of the cement job. The subsequent 

injection at this site was made through this casing and slot. 

The injection well at the second hydrofracture site was installed 

in a 8-in. drill hole. A 4-in. casing was cemented in this hole. 

There are no records of the cement job. 

that the well was essentially straight. 

at 934 ft, and a grout injection made. 

A deviation survey indicated 

The finished well was slotted 

It was later slotted at 694 ft, 

and a second grout injection was made. A subsequent series of shaped 

charge slotting tests were made at 686, 676, and 661 feet; these tests 

involved the injection of 27,000 gal and 57,000 gal of water. This 

well was subsequently cut off at grade, and a road was routed over it. 

The construction of the injection well at the third :hydrofracture 

site is showp. in Figs. 1 and 2. The 9-S/S-in. surface casing was 

installed and cemented first; a S-3/4-in. hole was drilled through the 

surface casing to a depth of 1050 ft. A S-l/2-in. string of casing was 

inserted in this hole and cemented in plac-e. There are no available 

records of the cement job. A deviation survey was made; it showed that 

the injection well was virtually vertical. Injections of -grout and 

water were made at intervals from 988 to 782 ft. 

The construction of the injection well at the fourth hydrofracture 

site is shown in Fig. 3. Details of the well installation and testing 

are given in Weeren et al. (ORNL/TM-4713 1974). The well deviates 

considerably from vertical; the bottom of the well (at 1107 ft) is 

about 130 ft SW of the top of the well. The deviation at lOO-ft intervals 

is given in the above reference. 

During a grout injection in 1982, the central 2-7/8-in. tubing 

string parted, allowing grout to flow down both the tubing string and 

the annulus. This resulted in the tubing string and the casing being 

cemented together. The subsequent recovery operations are described in 
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lyU 9 5/8 K55 (31 Ibllft) 

CEMENT 

IW4 5 112 C75 (23 Ibl/ft) 

INJECTION 
WELL 

ORNL owe 74-7928 

NORTH WELL 771.15' 
SOUTH WELL 799.12' 
EAST WELL 787.99' 
WEST WELL 782.48' 

~ 2 7/8K55 (1.5 Ibl/ft) 

MON ITORING 
WELL 

POLYMERIC 
GEL 

Fig. A.I. Design of Injection and Observation Wells 
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WELLHEAD CELL FLOOR 
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t 
MINIMUM 
HEIGHT, 

8in. 

f 

UNCLASSIFIED 
ORNL-LR-OWG 77027 

9~·in. DlAM. 36 Ib/ft. J·55 CASING; 
MINIMUM LENGTH. 100 ft 

9%-in.-DIAM CENTRALIZER, 

COUPLING LATCH 

~ 12Y4-in.-DIAM HOLE, 105-ff LONG, 
MUD DRILLED 

9 5/a-in.-DIAM CENTRALIZER, 5 ftABOVE 

SHOE EZ-LOK LIMIT CLAMP, LATCHED 

WIPER, 9%-in. DIAM; TOP AND BOTTOM 
CEMENTING PLUGS 

9%-io. REGULAR SHOE 

Fig. 2.· Injection Well Construction - .Surface Casing 
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ORNL-LR-OWG 17028 

, ,""II 

~{;%@r!~);"~2. GROUND LEVEL 
-:', 7::;'~ : ,: ~>~~ <.:. 
,:"~,:::,,:~::,:::,,,~:,:\,:: -... WELLHEAD CELL WALL 
~:' .:::.:~~:.: .:.:. ~::' .::.:.:. " " .' 

WELLHEAD CELL S~'~'/~;)':::::i:f'J :: ';;:' 

FOR AUTOMATIC SUMP PUMP·,'"t;:·;..cj' 1,....II--.lIo-LLJ 

Fig. 3. 

':r:1 

li; 
,!"; 

\~i: 
~t~ 
::1M 
~?12 

;11 

BOTTOM OF tOO-ft'LONG, 9%-in.
DIAM SURFACE CASING 

5i2-in.-OIAM CENTRAUZERS ON 
90-ft SPACING FROM 975 ft TO 
SURFACE; COLLAR LATCHED 

HOLE SIZE, a34-in.-DIAM, i050-ft-LONG. 
AIR DRILLED 

5~2-in. OIAM I 231b/ft I N-80 HY-DRILL 
CASI NG TRI PLE SEAL 

51t2-in. -DIAM S-3 CENTRALIZER: DEPTH I 

97S ft; COUPLI NG LATCHED 

rr'::. FLOAT COLLAR FOR Si2 -in,-DIAM CASING; '!~l 

11 
;;:~h;;;@;:t;:? 

DEPTH. 100S ft 

sltz-in.-DIAM CENTRALIZER AND EZ-LOK 
CLAMP 

5~2-in.-DIAM GUIDE SHOE; DEPTH ,1038 fi 

Injection Well Construction - Well Completion. 
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Weeren et al. (1984) . These operations resulted .in a drastically 

altered well configuration. The original 5-1/2-in. casing was drilled 

out to a depth of <ipproximate1y 760 ft. At this depth, the drilling 

tool refused to conform to the deviation of the.casing ·.and cut through 

the casing. The hole was extended toa depth of 1015 ft. A 2-7/8-in. 

tubing string was inserted and cemented to the new· hole and the inside 

of the old casing. Nine subsequent injections were made through a slot 

cut in this 2-7/8-in. tubing string. 
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Attachment C 

AMOUNTS OF RADIOACTIVE WASTE DISPOSED 

APPROXIMATE DEPTHS AT WHICH INJECTIONS WERE MADE 

AMOUNT OF GROUT ADDED 
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Injection Date 

ILW-19 6/16/82 
81-1 8/10/82 
81-2 9/23/82 
81-3 10/26/82 
SI-4 4/08/83 
SI-5 5/17/83 
1LW-20 6/14/83 
81-6 7/12/83 
81-7 8/09/83 
81-8 10/25/83 
81-9 12/01/83 
81-10 1/25/84 
1LW-21 1/27/84 

Total 

e 

Table A.2. Summary of Injection Parameters 
At the NHF 

Waste Grout 
Depth Volume Volume 

Sr-90 b 
Activitl Injected (Ci) 

(ft) (L) (L) Cs-137 c Cm-244 TRU Other 

1069 600,000 860,000 156 17,333 5 2 347 
1069 730,000 1,190,000 28,500 5,500 710 72 2,000 
1069 440,000 580,000 57,200 4,800 73 1,400 
1069 940,000 1.170,000 61,000 4,100 510 290 1,800 

990 730,000 920,000 11 ,000 450 96 130 230 
990 600,000 620,000 7,200 410 65 160 
990 420.000 590,000 3,266 7,140 53 14 627 
990 770.000 850,000 67,553 2,750 1,060 240 930 
990 620,000 720,000 21,630 1,585 220 84 160 
990 740,000 916,000 217,400 14,800 2,980 357 3,400 
990 721,600 903,000 125,000 16,280 920 404 990 
990 700,000 946,000 41,100 5,600 763 375 760 
990 462,000 606,000 3,500 2,100 71 19 510 

8,475,000 10,874,000 644,505 . 82,768 7,464 2,125 13,314 
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Table A.3. Radiochemlcal analyses of LLW tank contents for injection ILW..,.19 (nCi/mL) 

Tank Sr-90 Cs-137 Co-60 Eu-152 Ru-154 Eu-iSS Ru..,.106 Pu-239 Pu-Z38 Am-241 Cm.,.,244 

W-24 550 34,000 140 210 1.8 5·5 25 

W-25 200 37,000 100 5.3 0.19 0.63 2.9 

W-26 160 2 t ,000 , 61 820 ].2 1.7 > 
'''0 
'''9 

W-27 150 Z,9,000 82 1.000 1,5 0.58 \.oJ 
<:1\ 

W-2B B,500 13 ,000. 200 1,100 690 260 1,600 290 690 . 

W-29 7,400 15,000 290 1,600 1,100 340 4,100 580 1,100 

I W-29A(l 170 14,000 34 260 0.17 0.63 1 11 
'. 

aW-29A is the same content$ asW-29 t tesampled and reanalyzed. 

Source: ORNL/NFW-84/38. 
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Table A.4. Radiochemical analyses of Ll.W tank content,. for injection SI-1 (nCi!mL) 

Tank Location Sr-90 Cs-137 Cs-I34 Co-60 Eu-152 Eu-154 Eu-IS5 Pu-239 Pu-238 Am-241 Cm-244 

W-24 Middle 54,000 11,000 66 4,800 1.500 1.300 340 62 62 87 2,300 
Bottom 43,000 14,000 85 3,800 1,300 1, lOO 320 53 110 100 2.100 

W-25 Middle 25,000 5,300 32 58 210 170 55 5.8 9 29 260 
Bottom 77,000 16,000 180 5,700 . I ,700 1, JOO 420 68 110 220 400 )0-

~ 
W-26 Middle 14,000 2,600 18 400 310 340 98 5 9.8 58 660 w 

-...I 

Bottom 20,000 14,000 85 29 71 63 21 0.48 1.3 6.3 74 

W-27 Middle 100,000 2,900 29 7.7 340 340 9') 14 29 77 1,200 
Bottom . 34,000 6,900 82 <I. 1 24 <I.8 (11 (0.05 (0.05 (0.16 (0.13 

W-30 Bottom 19.000 2,300 9.2 19 140 130 32 1.9 3.4 32 290 

Sour'ce: ORNL/ NFW-84/34 • 



TRble A.5. RA(tioche~ical a!1~hlt~s pf ~J..W ~a,* ~ol~ten~s for io~~cqoI1 51",:,2 (nCi!mq 

Tank LocnUon Sr-90 Cs-137 (;s-13/• CQ-6P E4-J52 Eu-J54 E!l-155 Pu-239 Pu-238 U-233 

W~24 t1i~hn~ 54,00Q 8?700 Sl 79 Po 79 26 8.7 21 190 
Bo~t;om 46.QOO 8. lOP ~l ~?~OO 79 53 26 l<.J l~P 

W-25 Middl~ 54,000 J3,OQO 53 J ,400 79 110 5~ 24 ~f> 180 > 
J3o~l:o,,! 8l,000 16,000 HlP 970 UO !IO 26 P 3~ 240 ~ 

I:.> 

W-26 Middl~ 160,000 2,700 3,200 4$ 
!lC? 

~O qo 
8ottom 110 ;000 13,OPo 110 4,OOP '110 pp <29 34 95 92 . ;'": ... ~. 

w-n Mid~J~ PP~POo. J80 2,'.00 130 JI:l9 19 1~0 26Q 90 
BQtl:Qm .110 ,OPO f~~OO no 2(>0 24() 79 45 9~ 370 

Sout'ce: OR..~L/NFW~84/35! 
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Table A-6. Radiochemical analyses of LLW tank contents for injection SI-3 (nOi/mL) 

Tank Sr-90 Cs-137 Cs-134 Co~60 Eu-lS2 Eu-154 Eu-lS5 IJu-239 Pu-238 U-233 AIII-24 I Cm-244 

W-24 92,000 1,200 970 290 230 96 100 49 200 640 

W-2SA 53,000 12,000 53 3,000 750 680 220 48 72 140 36 1.200 

W-25B 38,000 3,000 11 850 210 230 81 130 54 37 110 400 

W-25C 19,000 1,500 5.3 420 100 110 40 65 27 19 55 200 

W-26A 100,000 2,100 410 130 250 110 270 110 26 350 360 ~ 
'9 
w 

W-26B '54,000 1,200 240 44 110 46 
\C) 

220 77 18 200 160 

W-27A 98,000 920 360 27 22 13 16 

W-27B 14,000. 690 210 24 17 9.7 12 

W-30A 53,000 12,000 53 3,000 750 680 220 48 72 140 36 1,200 

W-30B 48,000 11 ,000 48 2,700 680 620 200 44 66 130 33 1,100 

Sou7'ce: ORNL/NFW-84/36. 



Tank 5r-90 Cs-i)] Co-60 Etl-L52 Ell.::.i 5'4 Bu-ISS pu:..b9a Pti-238 U-238 U-233 Am-241 em-2'44 

W-24 JOO 

390 

H6 

')8 
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15 
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2.5 

W-25 

,w-if! 

730 78 

12 

33 

do 

19 

i9 

'69 

30 

'27 

12'0 

200 

1'9U 

Y5 

130 

10 

0.'66 

1.1 1'0 

W-27. 
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W-Jl 

i3 ,'000 6 30 ,44 

7,'20'0 

3,500 

400 

29'0 

'23'0 
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fO 
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" - .... --............. -
44.Q U 

2~~OO ~~O 

~O 160 

1,4 28 
,. , .... ., 0" '" " . -

~ . - ,~ 

U-2)8. U,.,..~)5 U-2)~ Am-2~1 Cm-244 
" , 

- ~ h"" .. >-

?~ ?~ ~,~~ ~ 

2~Q PO ~~ ?? o,~5~ ~O.3, 7.6 ", 

9,(, :u 49: l~ (9~~ ~g.~ I~~ 170 
.! " 

un 8.7 ?{I ?J :,,' ~Qt3. (0.3 1 • 1 
. J. i <I' :; 

31 
~ . .."" .... ~~ .. ,, ... "Y'~.-- ....... ' • •• -<."0 ........ ~ • _ 
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Table A.IO. Radiochemical analyses of l.LW lank contents for injection 81-6 (nCl/ml.) 

Tank Sr-90 Cs-131 Co-60 £u-152 ":u-154 (o:u-155 1'11-219 1'11-238 U-Z16 U-2J8 U-233 Am-24 I Cia-244 

W-24 96.000 2.200 150 M 100 34 80 40 0.54 0.4 9.7 150 2,100 

W-25 98,000 S,100 960 360 400 1,300 150 81 1 0.27 40 450 2.000 

W-2SAa 52,000 2,500 410 150 180 480 95 39 1.1 0.12 15 180 960 
~ 

'W-26 150,000 4.300 970 180 190 61 2')0 69 0.27 <0.27 5.4 71 2,400 '9 
"" \N 

W-27 110,000 7.800 760 220 180 72 I'JU 58 3~2 )0.27 JI 58 1.200 

W-30 4,200 490 61 5.8 19 7.8 32 3 22 22 

W-31 2,100 390 13 4.6 10 3.4 I .f. 16 0.81 1.4 10 5.4 

a W- 25A is a combination of 31% W-1S, 9% W-2b, and 54% W-JO. 

Sou1"oe: ORNL/ NFW-81/14 • 



Table N.-Hl., Ritd'fiochemfca;[ allal~y.se9; Ofi LCWl t:ank- conteRts, for inJect_iora; 51,..,7. (nCijIl\L): 

Tank Sr-90 es-n~r Cq-60' Eu-l;n- EtI~ 1;54', F;1I~·1\5'5. I!u,- 2.1i9;a l?u~nBl Q-Zl8; U,..~-3:5 U"-~,l3, Afrl,.-24, I, Cm:-244 
~ .. , 

-----'-. 
W-2tl' 3'b ,00'0 2 • .760 1)211' (1:6· 26, Illi, M.O: 1;0, 1.:;' 9 .• 2 20 260 .. ' ~ 

W-25 ti'RtO(~o- l,.8'1J!')· t201 liJ~ 1.'1: 27/ I; 1;('); Z·Z; 3: •• ~ ~.~: ~,4: 9.50. . ~ Q:"26' til ,.o(m' 2',1'00' HO' liS )2! lt4, 86. 1,0, ~,\7,; ~,~3, 17 24.9; '0 " , ." 

W-26An i'R,OflO' 
t 

2,300 170 16 31 t4 90, II ~~~ ~ .. 5 ~8. 260 ';1/ 

.: ~ . ~ .: 

W:"i'7 :3'6,000' 2,400 21<0 1,.14. 41 ?O 7A, H~ • ,,9; ?~4 39- 420 
'{ '."" 

w ... io- 4,200 490 (,. S.8 19 7.8 n 3 ?4 2~ 
. ;"": ',' "- ." •• <' ... ~ '1_ 

~~u-t)9 d~ta lncldde Pu';;'240. 
W .... 26A is $I combination of 6% W-24 , 6% W-25, flnd !i8%. W"'?6! 

Sdm'(!e: ORNL/NFW-83/35. 
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Table A.12. Radiochemical analyses of LLW tank contents for Injection 51-8 (nCi/mL) 

Tank Sr-90 Cs-117 Co-60 gu-152 r:u-I ')4 ";u-155 l'u-2 ]qa 1'11-218 U-2J8 U-235 U-2lJ Am-24 I Cm-244 

W-24 07,000 2J ,000 730 880 590 160 110 220 11 (1l.26 26 64 580 

W-25 460,000 24.000 6,300 1,500 1,400 360 1)0 370 S.1 (0.26 160 180 7,800 
)I-

W-26 30,000 19,000 3\0 120 37 18 31 84 II 0.79 20 29 300 ~ 
"" V> 

W-27 320,000 15,000 4,500 990 990 220 14U 280 1 .1 0.53 150 250 5,300 

W-30 550,000 23 ,000 2,600 1,000 980 300 180 540 2.9 0.79 III) 350 6,300 

W-31 530.000 21.000 2.600 950 970 230 IHO 540 2.4 (0.26 140 35 6.200 

a pu-239 data include Pu-240. 

Sou1'ce: ORNL/NFW-84/12. 



A.'n. Kao i:oCllemlcal ,ma l.yses "0'( tLW tank cohte'nt's 'for iitject'lon " (fiCllmL) 'Table SI-9 

..... , , .. .~ ...... ~' ", ._" ~.~,,", -.. ~. ~.~ .. " , " '" '-.", ._<_ ~ d 

Tank Sr.-90 ,Cs-131 Co-flO Eu-'152 'F.il'-!l ,)/, 'Eu-'155 'pu'-iJ<ja 
, 

U.;.2'38 'tJ"235 U;"233 'Am_2'lt! 
, 

Pu-2J8 Cm-244 
••• Y>. 

__ T _ 

~.-~~ 
, , - , ' ,_.. .~~.-

(,;IO j.,!i'U ' 111<) :120 
: . 

2,600 'W-24 3m} ;oon 2J .Qon -1,.:200 ]0() 4'.2 0.4 66 460 

,\iI-2; ;IAO;OQO 26,.oon ·660 1'90 Jim '93 230 190 2 '('0.26 1.8 200 Ir 200 . . 

,2) !OO'() '190 i.6 (O.i6 
"'; 

2'6
l& 1"/400 > 

W-2h '190 ;000 :790 2()0 100 flin '21'() 50 '0 
"!1 .... 

yJ-u po.OOO 21 ,nOll Mm (210 fOIl ')0 1'(;0 flJ 4.2 (0'.26 :H 98 61'6 
0-

\iI-"}O liO ,t)O{) ,20,00'0 52'0 '<21)Q 'di,O (87 i60 Hie) 1';.6 <O'~'2'6 33 130 800 

W-31 96.000 19.()OO 6'4'0 ',7'0 iH, ;') he) 94 3.4 (th26 jj 110 '840 
~, ''< 

tipil-2)~ ,iJatil tile 'L ude PU-24(;' 

SOIU"Cf1 : ORNL1'NFW-8'411 j '0 
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Tabl.e A.14. RadIochemical analyses of I.I.W tank contents for in.tection S1-10 (nCi/mL) 

Tank 8["-90 Cs-lJ7 Co-60 EII-I5l 1':11-1,4 Eu-IS; I'u-ZJ<}a Pu-2J8 U-2J8 11-235 U-2JJ Am-24 1 Cm-2/.4 

W-24 37.000 5,500 370 79 120 29 71 130 0.53 IS 82 820 

W-25 66,000 8,500 630 150 240 ()3 170 480 5.8 (O.u) 26 170 1,300 ~ 
'9 

W-26 42,000 5,300 370 74 120 40 71 160 U.66 0.53 16 69 7/,0 
.,.. 
-..l 

W-30 48,000 1,100 50 130 220 69 170 500 4.8 (0.26 18 140 1,300 

W-31 110.000 14,000 77 210 220 45 150 260 12 <0.26 37 130 1,400 

apu-239 data include Pu-240. 

Sou1"ce: ORNL/NFW-84/14. 
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Table A.16. Low-Level Liquid Waste Chemical Character 

OLD HYDRO FRACTURE FACILITY 
(WELL NO.3) 

ILW No. 1 
ILW No. 2 
ILW No. 3 

ILW No. 4 

ILW No . .s 

ILW No. 6 

ILW No. 7 

ILW No. 8 

ILW No. 9 

ILW No. 10 

ILW No. 11 

ILW No. 12 

ILW No. 13 

ILW No. 14 
ILW No. 15 

ILW No. 16 
ILW No. 17 

ILW No. 18 

Data not available 
Data not available 
Pb, Ba, Ni, Cr: None 
N03 - 0.520 mg/ml 
Pb, Ba, Cr - None 
Ni - trace 
N03 . 5.08 mg/m1 
Pb, Ba, Ni - None 
Cr - 0.5 mg/m1 
N03 . 40.3 mg/ml 
Pb, Ba, Ni, Cr . None 
N03 - 65.6 mg/m1 
Pb, Ba, Ni - None 
Cr - 0.17 mg/m1 
Pb, Ba, Ni, Cr - None 
N03 - 51. 9 mg/ml 
Pb, Ba, Ni, Cr - None 
N03 - None reported 
Pb, Ba, Ni, Cr - None 
N03 - Report misplaced 
Pb, Ba, Ni, Cr - None 
N03 - Misplaced 
Pb, Ba, Ni, Cr - None 
N03 - 65.1 mg/ml 
Pb, Ba, Ni - None 
Cr - 0.4 mg/m1 
N03 - 17 mg/ml 
Data misplaced 
Pb, Ba, Ni - None 
Cr - 0.02 mg/ml 
N03 - Data misplaced 
Data misplaced 
Pb, Ba, Ni, Cr - None 
N03 - 26.6 mg/ml 
Pb, Ba, Ni - None 
Cr - 0.04 mg/ml 
N03 - 99 mg/ml 



Storage 
'Tank 

W24 
W25 
W26 
W27 
W28 
W29 

Storage 
Tank 

W24 
W25 
W26 
:W27 
W30 

Storage 
Tank 

W24 
W2S 
W27 
W29 

Storage 
Tank 

W24 
W26 
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Table A.17. .Low;'Level "L~quid"Waste/GuniteSludge 
'Chemical' Characteristics 

. 
NEW' ·HYDROFACTURE, FACILITY 

(WELL NO,. 4) 

Waste Injection' No. 19 <ILW 19) 

'Pb.ppm .Ba,ppm Ni·,ppm :.Ce,ppm 

8 .. 1 ,20 
50 40 '8 
30 ,1 .,:1.0 

'50 10 10 
30 .10 40 .10 

,60 9 10 20 

'Slydg!'lDl~ctl~D ti2, ~'Sl-ll 

'Pb,ppm 'Ba·, ppm Ni,ppm ',Ce,ppm 

80 '30 :50 :50 
50 ,40 40 40 
:50 20 10 .30 
,70 ~20 3-30 ~$O 

100 .20 , .. ,40 '50 

.Uudsg·lnl~!;;ti~D>tig 12 (~1:'2l 

'Pb .. ppm Ba,ppm Ni,'ppm Ce;ppm 

90 20 ;30 40 
100 50 . 20 '10 
'60 20 30 30 
30 30 40 20 

'Sl],!dS! IDl ~!::t1on, ti~ 1 3 (~l-'Jl 

Pb,ppm , Ba,ppm 'Ni,ppm Ce,'ppm 

100 40 20 40 
40 10 10 20 

• 
N03.G/L 

81 
128 
·83 
97 

' 193 
,403 

'N03 

e 

N03 

, N03 

e 
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Attachment E 

VOLUME AND TYPE OF WATER USED IN 
FRACTURING AND FLUSHING WELLS 

App-Sl 



Ap'P'si,: 

QUANTiTY:O F' WATER ,;\1 Ni,ECTEt): 'AT ',TRE~ ':OHR'· 

ThE!' attached' Ta1:l1e>-;;(Ta,ble-=A;'.18) :is:::a :lsrinnnary::of, operational, data:for: 

the' injec ficins ' made'" th~ OHF::--' Da:ta were' obt'ainedJ £rom', the'''' injec,tion' 

records and, f{les,thcit were' pre'pared,:lat:,the tiD\.e:of:,tller :injections'. TIle' 

table inCl:udes several' tes't' inJettdons;;; made' wi-th" wa'ter", seven' 

experfriui~ittal' injectiOns made'wi'tih~'synthetic waste;;w:i:ihr small ',quantities

of' radionucl1des added;' and· eiC'gnteen' operational l inj-ectiorts: maci'e',;with;' 

actual' intermedlate' level: waste' (ILW)'o' Toes figures, pre'senl:-ed '. in' Table" 
, 

A,aS 'rel:)'J:eserit' rEi!'ca''lcuiation's!10f "quaitGitiesr'of :water,:as-soc'iated:~wit-h!; the' 

injec.tl.ohs'" Th(ase" recalculations: ate' felt, ta "b~, somewhat 'mO're ,accur.ate, 

than" previously reporteii' calculations; there'~may' slight~, differences in 

quantitie'il" when i thiase d'afa';, aie'" campa,ted : to' previous,]:y'! r,epor.ted, data., 

This int:erprelai::loo' o'f' the records' is~ based; , in" many' cases,. 00' visual, 

exafui~atio-nof' logsan:d' chaifs"':that"represent:::tnEFoperational history 'of: 

the" in'j~ct'i~:iii~s';; d.1k're' is;~, theriffot'EFj" some" inhlerent, uncert'sint:r in: the,' 

fi~\ites~ If:: thk'- flgure:s:: d'ev'iate': s'ignificantly" £rani the:- aci.tual,: volumes 

cH' mate'd~l~; injedt'ea!:. tne~;v'a'riat:ion's:"are; felC t'()' be>;;o,n'i· the" low';. side; I by' 

no' nioi:'e': than 20'%'~, 

A' d-is-eHlCfio'n'" ts'" maae"~ l:>'eftweebr wa'S:te( fh~e-e'tea;" w'i;i:hh sO:trch3t.' a,nd',: water't 

i~j~ci.:e&' wi:t:h'~ sbrtia;i~ ifi:e;' d\:t.£f~'tenc'e·' is'; ene':;; o'f, ~::i1:it'l: chem'i:~iI:t:ry~;', the' two';' 

fi~id~' required &if;fe'ren:tr, Uii:ic: r'itt10s1 ' (or· had' d'if·fe'I'entt', phase", sep'a'ra:tions 

at' the' same' mix ralfio)::.· 

,Process wafer: is':! wat'ert tli'st, was:' used" t'(i- break: down', the fractu·:re 

prior' to the, injecticiIil' th' ri.ris"bi the" wel:! ... a:fte,r,.: e'aeh .. halt:: to', the' 

injection: tHat l'a'sEed: more: dian.! a;· fe~'; nfi:hiit'e's" and,' sometimes'; for~ 
Clean'4Jp o'perafi:'ons Cmos't pa'rti~u'larrfy; du.ring e;c'peitli.ental~ injecti10rl.l.', 6h. 
During most' iri'jec,t1brls, a' volume;, of about; 1',.006 .. ga'V was' iorjec'ted, down' 

the well anriulus' t'O'· force" tHe' grout le,vel be'low the· bo·ttom, 0'£ the tubing 

sti'ing and th:ereoy prevent' toe- tubing strirl'g, ftom.; be'ihg cement'ed, to t,he 

cas big'. The: wafer" a1tlfo-ugh i'i's"fe'Q:' as process,< wsterc in- mos't" inj~c',t'ion, 

summaries, fs iric lud'e'd a's' wate:r wifli sot'ids in tliis,:t'able~ b'ec'ause'; the 

water would' have bee'ti' well niix'ed' with the injected: grout, and'" would.' have' 

behaved much like toe' injected' waste:.' 

e 

e 

e 
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The listed category of phase separated water is, at best, 

semiquantitative, but estimates of this quantity can be made, based on 

certain assumptions and observations. The estimate is based on a 

standardized short-term test done with a synthetic waste . under room 

temperature and pressure. It is known that the phase separation varies 

with the length of the test, the geometry of the testing equipment, the 

concentration and chemical species of dissolved salts in the waste, 

variations in the solids blend, and shear imparted to the grout. 

Temperature, pressure, and formation fluid chemistry are suspected 

additional variables. The value given in Column B is based on these 

tests and the mix ratio during the various injections. The value in 

Column A is based on the additional assumption that measured phase 

separation is lower by 3% of the grout volume if the'time of the test is 

extended from 2 to 2.4 hours. 

Th!,\ ,bleedback operation was performed at irregular intervals under 

differing conditions. The bleedback figures represent visual 

mea~urements made after injections; in some cases there were no 

measurements made. The significance of these numbers is uncertain. 

The largest volume of "free" water injected at the OHF was the 

170,000 gal of water that was injected during the original test 

injections and during the injection following ILW-3 (Dec. 1967). The 

second lal!'g~st· volume was "process water" (about 100,000 gal). Phase 

separated water was estimated to be between 11,000 and 58,000 gal -

about 3% of the grout volume injected for the worst case. The quality 

of this estimate is uncertain. 
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Table A.18. Summary of· Water Quantities 
Injected At the OHF e (all quantities in·gallons) 

Phase* 
Separated 

Injected with Solids Injected Process Water 
Injection Date Waste Water Water Water A B Bleedback 

Water 6/63 75,000 36,500 
Water 10/63 50.000 23.000 

1 2/64 37,300 ND 
2 2/64 28,300 500 7.000 600 1,500 ND 
3 4/64 33,500 8,200 1,500 0 1,000 NO 
4 4/64 37,500 500 3,200 0 0 NO 
5 5/64 148.000 1,500 4.500 0 a ND 
6A 5/65 3,400 0 19.800 500 1,000 ND 
6B 64.300 1.000 3,360 1.300 3.300 17.000 
7 8/65 69,600 16,000 1,500 900 3,500 20,000 

I1W-l 12/66 37,400 1,000 1,800 0 0 ND 
26,000 500 3,200 0 0 NO 

ILW-2 8/67 81.400 1.000 1.000 0 1.000 NO 
64,400 16,500 1,000 0 2,200 6,000 

1LW-3 11/67 77 ,800 19,000 4.750 4,100 7,100 NO 
Water 12/67 0 0 44,700 0 0 0 ND 
1LW-4 4/68 86,200 4,200 6,700 500 4,000 NO 
1LW-5 10/68 79,000 5.900 3,100 1,000 3.500 NO 
I1W-6 6/69 80.000 10.900 1,200 1,500 4.500 NO e .ILW-7 9/70 87,000 10.000 1,310 0 2,900 4.000 
1LW-8 9/72 72.710 9.400 2.000 0 1.680 1.160 
1LW-9 10/72 68.300 8.370 3.800 0 1.620 2,945 
1LW-10. 11/72 83.760 9,810 870 0 510 1,255 
11\01-11 12/72 75.760 7.345 720 0 2,470 12,580 
I1W-12 1/75 25.710 5.400 1.530 400 1.300 ND 
1L\o1-13 4/75 81.000 7.000 1.500 0 2,650 NO 
1L\o1-14 6/75 89.000 5,000 3,000 400 3,200 NO 
I1W-15 6/77 91.000 6,000 8,500 0 3,000 1,630 
1LW-16 11/77 55,200 1,500 4,500 0 1,650 ND 
I1W-17 9/78 82.300 3,000 3,400 0 2,060 NO 
11\01-18 5/79 83.000 10.400 6.250 a 2.580 450 

TOTALS 1,811.540 207.225 169,700 100.990 11 ,200 58.220 126,520 

* See text for explanation of the different assumption involved in calculation of phase 
separated water for situation A and situation B. 

ND = No data available. 

e 
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QUANTITIES OF WATER INJECTED AT THE NHF 

The attached table (Table A.19) is a summary of operational data for 

the injections made at the NHF. Data were obtained from the injection 

records and files that were prepared at the time of the injections, and 

from publications by Tiegs and Weeren (nos. 150-165 in the attached list 

of references). The table includes three test injections (one made with 

water), three injections made with ILW, and 10 injections made with 

resuspended sludge from the Guinte waste storage tanks~ 

Process water is water that was used to break down the fracture 

prior to the injection, to flush the well after each halt to the 

injection that lasted more than a few minutes, and sometimes for 

c lean-up operations. The water that was . injected down the annulus 

during most of the injections at the OHF (to prevent the cementing of 

the tubing string to the well casing) was not used at the NHF after 

sludge injection (51)-3; prior to injection 51-4, the tubing string was 

cemented permanently in place and the annulus was eliminated. 

The listed category of phase separated water is, at best, a 

semi-quantitative estimate, as before. The estimate is based on a 

standardized short-term test done with a synthetic waste under room 

temperature and pressure. It is known that the phase separation varies 

with the length of the test, the geometry of the testing equipment, the 

concentration and chemical species of dissolved salts in the waste, 

variations in the solids blend, and shear imparted to the grout. 

Temperature, pressure, and formation fluid chemistry are suspected 

additional variables. The value given in Column B is based on these 

tests and the mix ratio during the various injections. The value in 

Column A is based on the additional assumption· that measured phase 

separation is lower by 3% of the grout volume if the time of the test is 

extended from 2 to 24 hours. 

At the NHF, the three categories of "free" water that were injected 

or resulted from the injection are roughly of the same order of 

magnitude. Test water totaled 70,000 gal, process water totaled about 

100,000 gal, and phase separated water is estimated at between 38,000 

and 123,000 gal. 
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Injection 

Site Proof 
Site Proof II 
Facility Test 
ILW-19 
SI-1 
SI-2 
81-3 
SI-4 
SI-5 
ILW-20 
SI-6 
SI-7 
SI-8 
SI-9 
SI-lO 
ILW-21 

Total 

Table A.19. Summary of Water Quantities 
Injected At the ~HF 

(all quantities in gallons) 

Phase* 
Sep?rated 

Injected with Solids Injected Process Water 
Date Waste . Water Water Water A B 

6/74 100~000 15,000 1,500 0 4,000 
10/75 55,000 
3/85 55,000 3,800 14,009 16.000 
6/82 l60,OOO 4,000 6,310 0 4,400 
8/82 192,000 10,000 25,235 17 ,30q 25,200 
9/82 116,000 7;000 3,900 1,200 6.000 

10/82 248.000 12,000 7,000 1;500 II ~ 660 
4/83 193,000 1.000 10,250 0 7,320 
5/83 155.000 4,190 5,500 0 6.120 
6/83 113.400 1.000 3.300 700 5.120 
7/83 203.200 ·3,350 7,575 0 6,600 
8/83 162,900 830 4,890 0 6.090 

10/83 191,900 4,100 3.770 0 6,890 
12/83 190,900 1,000 5,510 0 4,600 
1/84 183,300 1,700 7~675 0 5,480 
1/84 122,000 1,000 4~960 3,000 7,790 

2,231,600 206,170 70,000 101, p5· 37,790 123,270 

Bleedback 

6,000 
5,300 
2,800 

10,700 
7.680 
1;570 
1.100 '.. .. 

520 
480 
500 
240 

6,500 
(same) 

43.390 

* See text for explanation of the different assumption involved in calculation of phase 
separated water for situation A and situation B. 

ND = No data available . 

>-
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Attachment F 

ANY PROBLEM ASSOCIATED WITH THE INJECTION 

A SCHEDULE OF PAST ACCIDENTAL RELEASES 
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EVENTS AND SITUATIONS INVOLVING UNCONTROLLED CONTAMINANT RELEASE 

FROM ORNL'S HYDROFRACTURE SITES 

(MODIFIED FROM ORNL, 1987) 

This is a brief summary of specific unusual events and o.t·her situations 

that have (or could hav.e) involved uncontrolled contaminant releases from 

the hydrofracture operations. No effort is made to offer ,a detailed 

discussion of each itemjrather a .short synopsis of each event or situation 

is presented. References .to more detailed information, where available, are 

included. 

In this discussion, "events"refer to 'single or mul.tiple ·times when a 

release can be documentedjthese are discussed items 1 through 5. The term 

"situation" is used to refer .to an observation involving a release (or 

possible release) of contaminants not necessarily tied to any single 

injection and not necessarily resulting from any single :operational or 

experimental event. The "~situations" discussedm~y ,reflect release of 

contaminants resulting from normal disposal or ·experimental operations over 

extended periods of time. These ,are discussed in items 6 through 8. 

1. Loss of Radionuclidesthrough Borehole, HF-l 

The first test of the hydrofracture process was in 1959.. About 20,000 

gal of water were mixed with solids and 35 Ci of 137Cs and injected at a 

depth of 290 ft at the first site. Toward the end of the ,experiment, a 

small amount of grout flowed out of an existing well approximately 200ft 

away. The injection was stoppedj flow ceased. The estimated discharge was 

less than 0.1 Ci of activity_ 

e 

e· 

--
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2. Diversion of Contaminated Fluids to Waste Pond at the Old Hydrofracture 

Facillty (OHF) 

\ 

The emergency waste pond at the OHF was constructed to collect major 

spills of contaminated fluids that might be released during operation. 

During the 15 years that the facility was in service, several minor spills 

were discharged to the waste pond. During Experimental Injection 6 in May, 

1965, a leak occurred in the high pressure piping in the wellhead cell. 

About 200 gql of waste grout containing an estimated 2 Ci flowed from the 

wellhead cell to the waste pond before the leak was detected and the 

injection halted. Subsequent sampling of the waste pond showed a 

radionuclide concentration of approximately 1 x 10-5 Ci/gal (0.25 Ci). 

3. Release of ltadioactivity from Core Drilling Operations 

At several times during operations at the OHF and the New Hydrofracture 

Facility (NHF), wells were drilled through or adjacent to grout sheets that 

contained radionuclides. Upon at least three occasions, some quantity of 

radionuclides was detected at the surface, either in the water used in 

drilling operations or in the formation water that subsequently flowed to 

the surface. 

In late 1964, well SIOO at the OHF was drilled through one or more 

grout sheets. A flow at the surface of about 8 gal/hr was observed. The 

radionuclide content of this stream was about 17,000 Bq/L of 90Sr • 

In 1968, a core hole (5220) was drilled at the OHF to obtain samples of 

grout sheets and for conversion to an observation well. After drilling, 
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groundwater flowed from the core hole 'carrying an estimated two curies of 

'90Sr into the White Oak Crieek system. This activit;y was ,contained in an 

estimated 1000 to f)OOgallons of water that f,lowed ,Qut .af a fracture .at 

I 

864-ft depth penetrated by the core hole. .Adiscussion of this event is 

found in Memorandum to Weinberg (1969) .• 

In 1972 anew S220 ·observationwell was drilled at .the OHF. At least 

one grout sheet was intersected and ,contaminateddr1l1ing water was 

collected and analyzed. A total of approximately 10 mCi of activtty was 

found. 

In 1974 well N200 ·was ,dril1edat the site of the NHF. Thi-swell 

intersected several ,grout .sheets f.rom injections made at the OHF. The 

possibility of :radionuclidecontamination was anticipated and radioactivity 

was. in fact,. found in 'the.drilling water. The contaminated ,water was 

collected ,ina small p:i;,t adJacent ,to .the drilling operation;this.pit was 

subsequentlY'backf illed. 'Samples ,of the :contaminated·:water ,were not taken, 

but a calculationbasedonsurv,ey meter readings s~ggests a .level of 

activity of ,about 1 .• 5 x 10-9 Ci/gal .• 

In 1976" well'SE125 was drilled at the sit·e of ,the NHL .This drilling 

operation was ;;done ,subsequent ,to the "site proof" .injection,which was made 

with a small amount of 137Cstracer.. The drilling operation ,was .monito.red 

"and no activity was noted. It is suspected., however ,that the 'level was too 

low to be detected by the type of monitoring that was used. 

In 1985, a ,core drilling 'operation was undertaken at the OHF (Joy 3 

well). The drilling water·from this operation was collected and discharged 

to the emer,gencywastepond,. Periodic monitoring of the activity of the 

I, 
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drilling water indicated that the discharge was probably less than a 

millicurie. 

4. Wells with Breached Casing 

Tqere are a small number of cased wells at the OHF and the NHF which 

have had casings breached by grout during injections. The wells presently 

contain contaminated groundwater and/or grout. All but one of these wells 

were constructed as observation wells that fully penetrate the injection 

zone and were finished into the Rome Formation; at the OHF, the S100, NW100, 

NE125, and S220-1 wells have been breached. 

Typically, breaching occurred during an injection when the well tubing, 

cemented to the formation both above and below the point of intersection by 

the grout sheet, was pulled apart by the stresses generated. When this 

occurred, a significant pressure rise was noted. Such a pressure rise 

occurred during an experimental injection at the S100 well and during 

injection ILW-13 at the NE125 well. In the latter case, a wellhead pressure 

of 900 psi was observed. 

Following injection ILW-14 in 1975, well NE125 was logged and found to 

be unobstructed; the grout sheet responsible for the casing break was noted 

at 855 ft. During the next winter, the water froze in the top few feet of 

the well and ruptured the well tubing at the surface. This event was not 

noticed until later. When the ice plug melted, contaminated water flowed up 

the well to the surface. No measurement of the fluid volume was made, but 

it is assumed that the escape of radionuclides was small,; because background 

radioactivity levels were not greatly increased. After this incident, the 
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well; was capped:.'" Arialysi>s> off the', wei3f wat,er.: sl1owe'di a', le:v,e'l of~ li37 Cs; to 

be 3 x', 10~4 Ci/ga:il.:.: Iia::t'er" the' weIll was~ plugged:! to· a. depth of: about:: 100' 

it by pumping, d:;im:erit:~ grout, down' the' weH: ('tne7 disp.l'aced3. water' be'i:ng; f'ot::'ced. 

ifnto the foriiiat'=ion)\. 

Iii addft:1fon' t'o: tHe ottservat~ion· weHts", the: Joy,;:..·r (~W:300)' welil~ at: the OHE ,. 

which: was' d,iTl'led: into- tihe, Knox Group'" nas; beeni br'eacnedr.. Ie was, plugged: 

with grout' id the; saine· mantl'er: at the': NEl;25'l wei.!!'.. Other:- obser.v:ation we111s'. at·, 

ihe OBi may a1so have' Deert" br.ea'ched~;; as'sessment' of tliefe st'atus; is' un·de.rway •. 

More compl:ete dat·;i( can De' found frtl de> Laguna, (J9;71):,c Swiitek:. and1 Stow· (1986), 

arid Weereri <' 1974' t'. f9i6·" i~986)'.' 

At ftle NRF', tli'e NW460' weil:. has: De en: bre'aclted'" pr(:)babl'.y! during: 

construct-iori'." Pi. pl?essut'e· r:i'se: tfo' at: lleas'!: 9;80: p'sdi .. was: o:hservedt af:t'er 

injection S]":';6'.' T.li::Ls, p'!;essu,t,'e 8u':l5seq.uerttl!y dE!'<::ltne'& to' ap'prox±ma'tely: the, 

p'tessute of the' 'f.lijie'c,t·i\on wen,., DU;f.:ling~, fnj,e'cti.ron' 51,.-8;', th~, p'I',essure iln: 

Nw400 i'eached 12.50\ ps:i.. NO' pffessulfe' dee- was~ n(fte"d' du,r,ilng fnJect:lion, 81-9;. 

A sample collected fl:"omtii:iS\ we'l:li in January' 1[98'5: wa's; fdund; to conta·:lin 

detectab'1e coritaDU,natHon' (g:t08S be:ta 1:.,0 :it 106' -f., 0' • .1) x })06 B'q/r.)' w,fth· a'. 

pH greater than: 11. ..uso', the' Jl;-2'OO! weft. was' found to nave: activt,ty' for some' 

100 ft along the outside: 6f thE!' cas'fag aj!,tet' tne' Sl-S~ in:jectjjon';i after the 

ILW...;:.20 irijection fllis had spiiead· fOt!' aoou; 20'0 I·e along the' cadng-., There 

is no evidence of any further spread of activity. 

S. Wasj:JL,ttd ~.c~JQ,q§ .. wJ.th .. L9'1'L .~Qi~4~,J~()!it;~rit. 

Receiit review of NHF operating records indicates that there were times 

wHen the 1hjtkted waste'-sol1ds mixture contained less solid material (cement 
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principally) than was intended. Prior to any injection, a desired ratio of 

solids-to-waste (lbs. solid/gal. waste) was calculated for each tank of 

waste that was to be disposed; these ratios were determined on the basis of 

analysis of the waste. Although variable, the ratios were generally in the 

range of 4 to 8. For the first seven of the injections (ILW-19 and 20; 

SI-1, 2, 3, 4, and 5), the records indicate that the ratio was slightly to 

moderately lower than desired (between 50 and 97 percent of the desired 

value) for injection of approximately 260,000 gallons of waste. The ratio 

was significantly below the desired level (between 2 and 43 percent) for 

injection of approximately 45,000 gallons of waste. Approximately 15,000 

gallons of waste were injected without solids. Analysis of OHF and NHF 

injection records is continuing. 

6. Recovery of the NHF Injection Well 

After the injection well at the NHF was plugged with cement in 1982, 

it was successfully recovered and injection operations resumed (Weeren et 

al.,1984). The new well consisted of 2-7/8 inch tubing that was run inside 

the original well to a depth of approximately 760 feet; at this depth, the 

tubing followed a sidetrack drill hole that deviated from the original well. 

The tubing was cemented. Bond logs on the recovered well indicate good 

cement bonds from 400 to 700 feet and from 780 feet to the I bottom of the 

well. Between 700 and 780 feet, there appears to be a poor bond. 

There was difficulty in reslotting the reconstructed well. Three 

attempts to slot the tubing and adjacent cement were made. The third 
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attempt, using acombinatlon of an explosive perforator and a tublngcutter, 

.was successful in breaching the tubing. 

While there is no direct evidence that .thewell .recovery resulted in 

a compromise of facility.safety, the poor·cement .bond at the 'point where the 

new tubing diverges from the original ·well and ;the lack of specific 

knowledge of the nature and configuration of the breach in the new tubing 

represent potential problems that must be considered in ,well assessment. 

7. Groundwater in the Deep 'Monitoring Wells 

Seven DM wells surround the NHF .injectionwell at a distance 'of 1000 

feet. Three are to the east (DM1) and penetrate. the Rome ,Pumpkin Valley, 

and Rutledge strata. Two .wellsare to the west ~(DM2) and penetrate the 'Rome 

and Pumpkin Valley units. The other two are north-northwest of the NHF 

(DM3, 3a) and penetrate the Pumpkin Valley and Rutledge Formations • A 

discussion of .these wells 'and their water cheml,stJ;y 'is 'found in Haase et a1. 

(1985a) and Haase and Stow .(1987a~. 

Groundwater samples were 'taken from the DM .wells in 1986. These 

samples may contain an unknown amount of residual tap water; because the 

original three DM wells were open to a column of contaminated water, water 

samples taken from these wells may reflect some residual contamination. The 

data indicate that the groundwater is extremely saline (up 'to almost 200,000 

ppm TDS) , especially at the DM1 and DM2 sites, and that the greatest amount 

of contamination occurs in the Pumpkin Valley Shale at ·the DMI andDM2 

sites. Contents of 90Sr range up to 94,000 Bq/L and gross beta activity 

is up to 400,000 Bq/L in these wells. The DM3 site appears to be 
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hydrologically isolated from the injection interval as there is no evidence 

of contamination there. There are significant amounts of 90Sr found in 

the wells open to the Rome Formation (up to 20,000 Bq!L) and trace amounts 

in the wells open to the Rutledge Limestone (250 Bq!L). It is unclear 

exactly what these data mean; the contamination in the Rome Formation may be 

residual from the time that the wells were open to the Pumpkin Valley Shale, 

and the 90Sr in the Rutledge Limestone wells could result from cross 

contamination during sampling. 

At present, work is continuing toward development and additional 

sampling of the DM wells. The wells are to be instrumented with pressure 

transducers so that data can be obtained on the permeability and head 

pressures in the three formations. 

In 1986, sampling of the Pumpkin Valley well at the DM1 site resulted 

in release of a small amount (ca. 1 gal) of highly contaminated liquid and 

solid material due to over~pressurization of the well. This is discussed in 

Shoemaker et al. (1986). 

8. Groundwater in the Rock Cover Wells 

Water samples have been taken from the eight rock cover wells that 

surround the NHF (Switek et al., 1987). These wells penetrate and are 

completed to the Rogersville-Rutledge strata that overlie the injection 

interval. Data show low levels (15-20 Bq!L) of 90Sr and detectable 

amounts of other isotopes (137Cs, 60Co, 232Th) in the groundwater of these 

wells; nitrate is also present in low (20 to 50 ppm) amounts. The water 

quality is variable, but TDS up to 100,000 ppm occur. Sampling is 

continuing. 
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The mechanism(s) by which injection-related contaminants have entered 

the overlying strata is unknown. Migratiori may have been through fractures 

(either natural or pressure-induced) that connect the injection strata with 

the overlying confining strata. It is also possible that contaminants could 

have migrated directly into these overlying strata from the well bore due to 

loss of integrity of the casing or the grout surrounding the casing. This 

could have resulted from ap09r cement bond or from pressures induced during 

the "slotting" of the well after recovery. Sampling is under way to 

determine if contaminants also exist in the groundwaters of theOHF rock 

cover wells. 
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Volume 1, Part 2-RFA SUMMARY SHEETS 

The permit for oper~ting the Hazardous Waste Storage Facility, 7652 (TNt 890 090 003) 

requires that DOE submit within 180 days specific information about each of the solid waste man

agement units (SWMUs) identified within the Oak Ridge Reservation boundary. This RCRA 

Facilities Assessment (RF A) has been limited to the SWMUs that are related to operations of the 

Oak Ridge National Laboratory (ORNL). Separate reports will be submitted for the other DOE 

facilities at Oak Ridge. EPA has requested that the following information be supplied for each 

SWMU: 

a) Type of unit; 

b) Location of each unit on a topographic map of appropriate scale; 

c) General dimensions and capacities; 

d) Function of unit; 

e) Dates that the unit was operated; 

f) Description of the wastes that were placed in the unit; 

g) Either-a description of any known, suspected; or presumed releases or spills of hazar

dous waste or hazardous constituents (per Appendix VIn of 40 CFR Part 261), which 

includes any existing data and analyses of groundwater, soil, surface water, and air 

quality; 

h) Or-a description of technical studies and results and other information that convincingly 

demonstrates that a release has not occurred or demonstrates that a release is highly 

improbable. 

This volume of the RF A includes the information developed by ORNL in response to EPA's 

request [with the exception of item b (location of each unit on· a topographic map of appropriate 

scale), which is included as Volume 2]. Because of the large number of sites identified at ORNL 

(approximately 250), ORNL has grouped the SWMUs into 20 Waste Area Groupings (WAGs) 

based on hydrologic, geologic, and geographic considerations (Part I, Sect. 1.2), In order to provide 

II-I 
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the requested information in a manageable package, a summary format has been used to supply the 

information requested [Part I contains additional details and references for backup to the summary 

sheets; Part I also summarizes the recommended action for each WAG based on the information in 

the summary sheets and preliminary contaminant surveys (Table 4.2)J. To simplify organization of 

the information, the summary sheets have been compiled using a unique SWMU number (the first 

digit is the WAG number, and the following digits are the identifiers for· the SWMUs (e.g., 1.1 is 

the first SWMU in WAG I). Table I, in Volume 1, Part I lists and names all of the SWMUs 

described in the summary sheets. 

ORNL grid coordinates for each of the SWMUs are included in the RF A summary sheets. 

Because some of the SWMUs cover large areas (e.g., the ,solid waste storage areas and ponds), 

coordinates for these SWMUs are located at the centroid (central point) of the unit. In the case of 

leak/spill sites, no approach was found that would allow determination of exact coordinates for 

each SWMU. The descriptive material included in the summary sheets represents the best informa

tion available on the location of the SWMU. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.1 SWMU Name: Mercury Contaminated Soil-(3503) 

Location of Unit: The contaminated soil is that surrounding Building 3503 on the corner of White Oak 
Avenue and Southside (main ORNL complex). ORNL grid coordinates are N 21,620 and E 31,400: 

. General Dimensions and Capacities: Data not available. 

Function of the SWMU: Building 3503 was used in the PUREX spent fuel reprocessing program. 

Dates of Operation: Site was in operation in the period 1950-1960. 

Waste Characteristics: Major contaminant is liquid mercury. 

Release Data: During the 1950s and early 1960s, substantial quantities of mercury were used in the 
spent fuel reprocessing program known as PUREX. No information exists on the amount of possible 
losses. Analyses of soil samples collected from various locations around Building 3503 ranged from 0.8 
to 25 ppm. 
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EPAltA.1DATA SUMMARY,SHEET 

WAG 10 Number: 1.0 WAG Name: Main"Plant Area 

SWMU 10 Number: 1.2 SWMU Name: . Mercury Contaminated Soil-(3592) 

Location of Unit: The contaminated soil is that surrounding: Building 3592 on the west corner of White 
Oak Avenue and Fourth Street (main ORNL complex). ORNL.grid coordinates are N '21,750 and 
E 31,425. 

General Dimensions and Capacities: Data not available. 

Function of the SWMU: The building around which the soil is located was used in component develop
ment activities for a lithium separation process. 

Dates of Operation: Site was in operation 'in the 1950s. 

Waste Characteristics: Main contaminant is liquid mercury. 

:Re/ease Data: During 1956, equipment development. work in Btiilding 3592,was performed in support of 
the research activity in Building 4501 on lithium separation .. Over:.a"period of ,about two months, more 
than 60,000 Ib of mercury was used. No estimate of the amounts lost through .. spills is available; how
ever, operating personnel have estimated a total of 2,000 to 3,000 Ib was lost due to spills and leaks. 
The facility is· currently being used as a coal conversion' pilot plant. Analyses of soil samples taken in 
1963 from various locations around Building 3592-showedmercury concentrations ranging from 4.1 to 
320 ppm. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.3 SWMU Name: Mercury Contaminated 8011-(4501) 

Location of Unit: The contaminated soil is that surrounding Building 4501 on the southeast corner of 
Fifth Street and Central Avenue. ORNL grid coordinates are N 21,980 andE 32,090. 

General Dimensions and Capacities: Data not available. 

Function of the SWMU: The building around which the soil is located was used in a small pilot plant 
supporting the lithium separation process. 

Dates of Operation: Site was in operation April to November 1954. 

Waste Characteristics: Main contaminant is liquid mercury. 

Release Data: At Building 4501, ton quantities of mercury were used for about six months during 1954 
for the operation of a small pilot plant for lithium separation (OREX process). Spills did occur. During a 
spill the visible mercury was cleaned up, but the concrete floor had cracks, and the mercury was able 
to. escape in this manner. The building is currently used as a high-level radiochemistry laboratory. Anal
yses of soil samples collected from various locations in 1983 indicated that soils around Building 4501 
had concentrations of mercury ranging from 0.05 to 465 ppm. 
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EPA,II.A.,1' DA:tA SUMMAR¥ SHEEt 

WAG,IO Number:: 1!.O, WAG! Name:: Main, Plant. Area 

SWMV 10 Number:: 11..4 SWMILI Name:: Mercury! Contaminated, Soil'-(450B): 

tocation of, Unit:. ORNt. grid; coordinates are, N: 2:1i,58O: and: E 32,030. 

General Dimensions andi Capacities:, Data' not available. 

Function of the SWMU" Genetal! resear,ch and: development activities; 

Dates of Operation: Data nOt available. 

Waste Characteristics:' Contaminant of; concern is, IiGl!Jid,: mercury' .. 

Release Data: Althoughl researchl activities in, Building,4508 are, repolited~ to, have, used' inventories: of 
less, than 100 Ib of.' mercury;, there: is no, infomnation, available, to, indicate that a, mer.culiY spill! has 
oceurred. 

VerificatiOn of. Release:. No soil; samplingl has: eeen; conductedl around, Building! 4508., 170 establisbl infor
mation on' releases 'it is suggested: that: ai soili sampling, program) similar. to that conducted! around' Build:. 
ing 4501 be initiatedl 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5a 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak 
Sites-South of Building 3020 

Location of Unit: Site is located due south of Building 3020. 

General Dimensions and Capacities: SWMU 1.5a is a leak I spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sollrces to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak I spill sites are located near the collection and storage tanks serving the LL W lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g .• from pumping 
accidents. 

Dates of Operation: Site leak date: mid 1970s. 

Waste Characteristics: The volume and composition of waste handled by the LLW collection and 
transfer system have varied along with the R&D activities during the operating history of the labora
tory. No routine effort was made to determine the composition of the waste streams. Most sources gen
erate dilute LLW at the mei/gallevel. although wastes containing up to 20 ei/gal were produced in 
certain operations and diluted to around 0.05 Ci I gal before entering the collection system. It has been 
estimated that the average activity of LLW is about 30 mCl/gal. The major radionuclides present are 
Sr-90, Cs-137, Co-60, and various rare earths. Some plutonium. uranium, and TRU Isotopes are also 
present. Wastes are generally nitrate solutions, although acid chlorides. or other corrosive wastes were 
also generated. Wastes were normally neutralized prior to evaporation and tank storage. 

Release Data: Leak site contains Pu, Sr, es, and other radionuclides; concentrations are unknown. The 
line served Building 31OB, and leaks occurred at the vent stack and the valve pit areas. The initial leak 
occurred in the mid 1970s when a site glass in the header froze and broke. later a reatriction downline 
caused a backup to occur with overflow at both locations. Leakage from this site, and from overflows 
that have occurred, has also contaminated the storm drainage system north of Building 3074 from east 
to west. 
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EPAII.A.1 DATA ,SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5b 

WAG Name: Main Plant .Area 

SWMUName:LLW Lines .and Leak Sites.....;East 
of the :Building 3020 ,Stack 

Location of Unit: The site is located east of the Building 3020 Stack. 

General Dimensions and Capacities:SWMU ·1.5b is aleaklspill site. No dimensions ,are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLWcollection system was installed in the 1940s to 
transfer· wastes from various 'sources to the collection and ~toragetanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak / spill sites are located near the .coIlection and storage tanks serving .the ·LLW lines, others 
are along the lines themselves, and still others .ar.e not leaks .at alLbut are spills,e.g., from pumping 
accidents. 

Dates of Operation:, Site leak date: about 1960. 

Waste Characteristics: Wastes handled in the collection system were r.outinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-t37, Co-6O,and various rare earths .. Some plutonium. 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: The leak is, believed to have occurred some ?5,Yesrs ago, ;possibly from exhaust-gas 
duct leakage. A 1970.contamination survey of lhe·area showed 20 mR/h on top soil and alpha read
ings at 10 mR/h. Data on the composition of·the contaminants are not given. Most of the contamination 
is in the soil and concrete pad. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5c 

WAG Name: Main Plant Area 

SWMU Name: llW lines and leak Sites-West 
of Building 3082 

Location of Unit: The site is located west of Building 3082. 

General Dimensions and Capacities: SWMU 1.50 is a leak I spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area llW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of casHron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the llW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. ' 

Dates of Operation: Site leak date: about 1960. 

Waste Characteristics: Wastes handled in the collection system were routinely generated laboratory 
llW. Major radionuclides were Sr-90, Cs-137, Co-6O, and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present In the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: This leak was thought to have occurred over 25 years ago. Readings In the area were 
1-2 mR/h in surveys during the 1970s. The contamination was most probably caused by off-gas duct 
leakage or an llW line leak; however, no documentation is known to exist regarding the source. This 
site is also close to the location of an old plutonium facility that was housed in a wooden frame building. 
The building was destroyed early in the history of ORNl and is not listed on current maps. The area of 
contamination mayor may not be affected by the past presence of this building. Data on contaminant 
compOSition are not available. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5d 
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EPAII.A:1 .DATA.:SUMMARY·.SHEET 

WAG'Name: ·Main Plant Area 

'SWMU Name: ;LLW Lines and LeakSltes--.:North 
of Building .3019 

Location of Unit: The site is located ·northof.Building .3019 {west of the Building .3074/3019 gate). 

General Dimensions and Capacities:SWMU1 ;5d is :alaak I.spillsite. No dimensions .are ,available. and 
the amount of waste leaked or spilled is not known. 

, , 

Function of the SWMU:The Main Plant·AreaLLW collection system was.installed in·the 1940s to 
transfer wastes from various sources to the .collection ,and storagatanks.The 'original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites .are located near·the collection and storage tanks :serving the.LLW lines, others 
are along the lines themselves,andstillothers.arenot leaks at all butara.spills, .a;g., from.pumping 
accidents. 

Dates of Operation: Site leak .discovered:Fabruary 1985. 

Waste Characteristics: Wastes' handled in ~the 'collection system ;were :routinely ,generated ,laboratory 
LLW. Majorradionuclides were Sr.;9O, Cs-137, 'C0-60, and various rara<earths.·Some-plutonium, 
uranium, and TAU isC?topeswere also present in the.waste streams from'certain .. sources. (See ,waste 
description entry for SWMU1 ;'5a for additional .details:) 

Release Data: A Iow-level 'waste line :Ieak occurred: in .8 concrete encased . vitrified clay:(Chemware) lina 
that served the manipulator shep.upstreamand.thetBuilding 3020 stack;,the line I header had deterio
rated over time. There is 'no real estimate of the 'period of leakage; :however, the leak was discovered 
in February 1985 after 51'-90 was found in ,the sewer system at higher than normal.levels. TheJeak 
occurred at the T in the line. Upon excavation,a .cavern was found 'in.the .area.Excavation was :pro
vided for access to the leak; no attempt was made to remove ~a11 the .contaminated soil in .the .area. The 
contaminated earth removed was disposed of, ,and the excavation was backfilled with .clean·earth;after 
the north and south lines into the T were .capped. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.Se 

II-ll 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Southwest 
Corner of Building 30 19 

Location of Unit: The site is located at the southwest corner of Building 3019. 

General Dimensions and Capacities: SWMU 1.5e is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 19408 to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast·iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills. e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: 1970s (last occurring in 1978). 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90. Cs-137, Co-60, and various rare earths. Some plutonium. 
uranium, and TAU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: This leak is located in the LLW line draining the analytical cells in Building 3019. After 
the last occurrence in 1978. the leak was corrected; soil was removed during the corrective action only 
to make repairs. Samples of the soil removed had radiation levels of 100 mAth. The line was known to 
contain Sr-90, Co-60. mixed fission products. and alpha emitters. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5' 

11-12 

EPA II.A.1 DATA SUMMARY SHEET 

WAG NalT\G: Main Plant Ar~a 

SVVMU Name: LI..W Unes and Leak Sites-Between 
W-5 and WC-19 

Location of Unit: The site is between W-5 and WC-19, ao ft (9 m) east of the northeast corner of Build
ing 3025 and 45 ft (14 m) from the south edge 9f the Hillside area. 

General Dimensions and Capacities: SWMU 1.5f is ~ leak t spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Are~ LLW CQll$ction system was installed in the 1940s to 
transfer wastes from various sources to the coIl99ti9n and storage tanks, 

Dates of Operation: Site leait date: OQt~r 1e, 1972. 

Waste Characteristics: Wastes handled in the coll99tion system were Laboratory LLW. Major radionu
clides detected were Cd-115, Ce-141, Ba-14O, Nb-95 (all known contaminants in ORR coolant) and vari
ous rare earth~. 

Release Data: Radiation readings of 700 mRth w~e noted a the steam leak area (in earth around 
leak), and readings of 20 to 600 mRth were found in mud in a half,.,.ound drain tile extending eastward 
to a storm sewer catch basin, in the general area of the leak. 
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II-13 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5g 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak 
Sites-Underneath Building 3047 

Location of Unit: The site is the area underneath Building 3047. 

General Dimensions and Capacities: SWMU 1.5g is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 19408 to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak / spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: undetermined. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Co-60, and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.58 for additional details.) 

Release Data: This site has suspect underground contamination due to its history of operations. Few 
documented cases were found in Laboratory records; however. intralaboratory correspondence docu
ments the presence of contamination in this area. The main contaminant is Sr-90. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5h 

U-14 

EPA II.A.1 DATA,StlMMARY SHEET 

WAG Name: Main. Plant. Area 

SWMU Name: LLW Unes and Leak Sites-General 
Isotopes Area (3037, 3038, 3034) 

Location of Unit: The General Isotopes Area is, located arolind buildings 3034, 3037, and 3038. 

General Dimensions and Capacities: SWMU 1.5h is a leak / spill site. No dimensions are available, and 
the amount of waste leaked or $Pi"ed is not known. 

Function of the SWMU: The Main Ptant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and, modifications, are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leak's at, all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: 19508 and 1960s (multiple events); 

Waste Characteristics: Wastes handled in the collection system were routinely generated' Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137,. Co-60, and various rare earths. Some plutonium, 
uranium, and TAU Isotopes were also present in, the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: This general area is contaminated with Cs-137, Co-60, Ru-·108, Sr-90, and possibly mer
cury. The amount of radioactivity discharged into the process waste system from this source has been 
listed as 4.3 Ci. Some mention of Pm-147 and Ce leakage has also been reported. 

• 

e 

tit 



• 

e 

e 

II-IS 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5i 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Building 
3092 Area 

Location of Unit: Site is located around Building 3092. 

General Dimensions and Capacities: SWMU 1.5i is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled Is not known. 

Funqtion of the SWMU: Not applicable-spill site. 

Dates of Operation: Site leak date: unknown. 

Waste Characteristics: No information available. 

Release Data: This site was included in a tabulation of contaminated areas dated January 31, 1972. 
The writeup stated that a spill occurred onto grass alongside of Building 3092. The grass and soil was 
dug up and replaced with clean dirt. 



II-16 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5j 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Underneath 
Building 3026 

Location of Unit: The site is located beneath and around Building 3026. 

General Dimensions and Capacities: SWMU 1.5j is a leak/spill site. No dimensions are available. and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: Not applicable-spill site. 

Dates of Operation: Site leak date: 1950s and 19608. 

Waste Characteristics: No information available. 

Release Data: Because of its long use. Building 3026 area contamination may include isotopes of 
uranium. fission products. and transuranics. Numerous leaks have been reported during that time inter
val. Few quantitative data were found; however. the site is suspected to have contamination based on 
references from Operations Division reports. 
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II-17 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.5k 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Lesk Sites-Between 
WCr1 and W-5 

Location of Unit: The site is located in the Builciing 3024 area, between WCr1 and W-5. 

General Dimensions and Capacities: SWMU 1.5k is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: 1953-1979. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Co-6O, and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain souroes. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: The site is reported to consist of a break in the transfer line between waste tanks WC-1 
and W-5. It is probable that a number of leaks have occurred in this area. 

" 



II-IS 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.51 

WAG Name: Main Plant Area 

SWMU Name: LLW Unes and Leak Sites-ORR 
Water Une (Building 3085) 

.' 
Location of Unit: Excavation and repair of the site extended from # 1 pump cell to approximately 80 ft 
(24 m) north of Building 3085 to the "Y" pit. 

General Dimensions and Capacities: The leak was in the Oak Ridge Research Reactor (ORR) 24-in. 
(61-cm) waterline. 

Function of the SWMU: The waterline transports cooling water from the ORR to its heat exchangers . 

. Dates of Operation: Site leak date: 1975. 

Waste Characteristics: Water is the primary coolant for the ORR and contains activation products. 

Release Data: Radiation levels were encountered to 2 R I h, and transferable contamination, which 
resulted from the leaks, was found up to 100 mR/h. The contamination was primarily Cd-115 with 
traces of Na-24, Sc-45, Cr-51, Zr-95 , Cs-137,and Cs-141. All contaminated soil was transferred to 
SWSA 6. Following repair of the leaks, a 8-in. (.15-cm) concrete wall was poured on each side of the 
pipe and covered with 3/8-in. (O.5-cm) aluminum treadplate. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.5m 

Il-19 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites 
. Building 3028 

Location of Unit: Leak site is probably in an LLW line serving Building 3028 and Building 3047. 

General Dimensions and Capacities: SWMU 1.5m is a leak I spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Leak reported: March 1985. 

Waste Characteristics; No information available. 

Release Data: This leak was discovered in the LLW line leading from Building 3028 during excavation 
for the construction of condensate traps in the LLW lines serving buildings 3028 and 3047. After uncov
ering the S-in.-diam stainless steel pipe, radiation levels of over 200 R/h were measured in contam
inated soil at the contact with the pipe. Analysis of the contaminated soil revealed the presence of cer
tain short-lived isotopes that could only have originated from the gadolinium process in Building 3047. 
The leaking section of pipe was abandoned and new lines installed to bypass the contaminated area.· 
Contaminated soil from the excavation was removed, and the hole was backfilled with clean soil. 

.. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5n 

II-20 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-East 
of Building 2531 

Location of Unit: The site is found east of Building 2531 in the area south of Central Avenue in the 
OANL main complex. 

General Dimensions and Capacities: SWMU 1.5n is a leak/spill site. No dimensions are available. and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves. and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: December 1971 and April 1978. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Co-8O, and various rare earths. Some plutonium, 
uranium, and TAU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: The abandoned 2-in. (5-cm) cast-iron waste transfer line was broken by a communica
tions construction group during trenching operations. The Une was repaired with an Adam's clamp. 
Another leak was the result of an underground crossover that developed between the process waste 
line and a storm sewer. 
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11-21 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.50 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Underneath 
Building 3515 

Location of Unit: The site is located underneath Building 3515 south of Central Avenue in the ORNL 
main complex. 

General Dimensions and Capacities: SWMU 1.50 is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: Not applicable-spill site. 

Dates of Operation: Date site contaminated: August 1951. 

Waste Characteristics: No information available. 

Release Data: The area under Building 3515 is contaminated as a result of past use as a radioactive 
chemical processing plant. Radioactive material leaking into the condensate line was carried to the con
crete drain pipe leading to White Oak Creek. A leaking joint in the concrete pipe about 100 ft (30 m) 
south of Building 3515 resulted in spreading contamination to a ditch and surrounding area. The contam
inated earth in and near the ditch was removed. Cell floor and pan drains were diverted to W-12 hot 
waste storage. The concrete gallery floor was decontaminated by chipping. The entire floor was painted 
before operation was resumed. 

A pipe trench, which was dug at the southeast corner of the South Tank Farm, became highly con
taminated when a weld In a process tank jacket failed in Building 3515; the water from the jacket was 
piped to the storm sewer located in this area. This area has been cleaned up by removing the contam
inated soil. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5p 

11-22 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: llW lines and leak Sites-Building 
3525 to a Sump 

Location of Unit: Contamination at the site is a sump in the area of Building 3525 south of Central Ave
nue in the ORNl main complex. 

General Dimensions snd Capacities: SWMU 1.5p is a teak / spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area llW collection system was installed in the 19408 to 
transfer wast~ from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the llW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: prior to January 1972. 

Waste Characteristics: Wastes handled in the collection system were routinely generated laboratory 
llW. Major radionuclides were Sr-gO, Cs-137, Co-6O, and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: In this approximate area, severe contamination may be found resulting from leaking llW 
lines discharging water into a ventilation duct, which in turn feeds a sump located at this pOint. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.5q 

11-23 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Underneath 
Building 3550 

Location of Unit: The site is designated as the area around and underneath Building 3550 south of Cen
tral Avenue in the ORNL main complex. 

General Dimensions and capacities: SWMU 1.5q is a leak/spill site. No dimensions are available. and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 19408 to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak / spill sites are located near the collection and storage tanks serving the LL W lines. others 
are along the lines themselves, and still others are not leaks at all but are spills. e.g .• from pumping 
accidents. 

Dates of Operation: Date leak: Prior to January 1972. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, CS-137, eo-eo, and various rare earths. Some plutonium, 
uranium, and TAU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Dsta: Ground beneath the former semi-works ports of Building 3550 may be contaminated. 
Part of this building was demolished, and all material from the building was removed for disposal. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5r 

11-24 

EPA ItA. 1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Unes and Leak Sites-Sewer 
Near Building 3500 

Location of Unit: The site is south of Central Avenue in the ORNL main complex. It is the 3500 Block 
area of the sanitary sewer system. 

General Dimensions and Capacities: SWMU t.5r is a leak/spIll site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed' in the 19408 to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving. the LLW lines, others 
are along the lines themselves, and still others are not leaks at all' but are spills, e.g., from pumping. 
accidents. 

Dates of Operation: Site contamination date: 1958-1980. 

Waste Characteristics: Wastes handled in the collection. system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137"C0-60. and variousrar:eearihs. Some plutonium, 
uranium, and mu isotopes were also present in the waste streams from certain sources. (See waste 
description, entry for SWMU 1.5a for adaitional details.) 

Release Data: Contamination of the 3500 Block erea of the sanitary sewer system· has resulted from 
inleakage of various LLW sources, such as Buildiilg.3026 and other radioisotope areas. The leaks were 
active solutions of radioisotopes; composition data are not available. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.5s 

11-25 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: lLW Lines and Leak Sites-Abandoned 
Line Central Avenue Area 

Location of Unit: The site is located near Building 3026 and north of Central Avenue in the ORNL main 
complex. 

General Dimensions and Capacities: SWMU1.5s is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak I spill sites are located near the collection and storage tanks serving the II W lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Date site indicated as contaminated: January 31, 1972. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Co-6O. and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: The activity in the storm sewer discharge seeped into an abandoned section of clay pipe 
from contaminated soil. The activity in the sanitary sewer came mainly from inleakage under Central 
Avenue in front of Building 3026, although some traces of activity have also been found in the sewer 
running east to west on the north side of Building 4508. The leak into the sewer In front of Building 
3026 was undoubtedly from earth contaminated by an old line that leaked and was taken out of service 
years ago. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5t 

11-26 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: . LLW Lines and Leak Sites-Building 
4508. North 

Location of Unit: The site is located just north of Building 4508 in the area south of Central Avenue in 
the ORNL main complex. 

General Dimensions and Capacities:SWMU 1.5t is a leak I spill·site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 19408 to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines. others 
are along the lines themselves. and still others are not leaks .at all but are spills. e.g .• from pumping 
accidents. 

Dates of Operation: Date site indicated as contaminated: January 31.1972. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Co-6O, and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additionel details.) 

Release Data: The ground north of Building 4508 was contaminated by Sr-90. An unsuccessful attempt 
was made in 1970 to determine the source of this contamination. This area has since been paved. 
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II-27 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.5u SWMU Name: LLW Lines and Leak Sitl!'s-Building 3518. 
West 

Location of Unit: The site is north of Building 3544 and Building 3518. west of the Equalization Basin 
(3524). and south of White Oak Avenue. 

General Dimensions and Capacities: SWMU 1.5u is a leak/spill site. No dimensions are available. and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Process Waste Treatment Plant treats the very low-level liquid wastes that 
are termed process waste (normally does not contain radioactivity but could be contaminated as the 
result of equipment failure or human error). 

Dates of Operation: Date leak discovered: 1978. 

Waste Characteristics: The material was a concentrated strip solution from the Process Waste Treat
ment Plant (PWTP) that was contaminated with low-level amounts of Sr-90 and Cs-137. 

Release Data: The spill of less than 100 gal (378 L) required the removal of about 6 cubic yards of 
contaminated dirt. The line was punctured by an air hammer bit during the installation of a waste 
transfer line from Building 1504. 



WAG 10 Number: 1.0 

SWMU 10 Number: 1.5v 

II·28 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Northwest 
of Solid Waste Storage Area (SWSA) 1 

Location of Unit: The site is located just northwest of SWSA 1. 

General Dimensions and Capacities: SWMU 1.5v is a leak I spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The low-level liquid waste (LLW) system at ORNL was designed to collect 
radioactive waste solutions from the various sources at the Laboratory. Virtually all of the buildings 
within the Laboratory that were involved in radionuclide operations were served by this system. 

Dates of Operation: Date site indicated as contaminated: January 31, 1972. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137. Co-6Q, and various rare earths. Some plutonium. 
uranium, and TAU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: A break that occurred In the LLW transfer line northwest of SWSA 1 permitted leakage 
into White Oak Creek. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.5w 

11-29 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Building 
of 3503, Ground Contamination 

Location of Unit: The site is located at the Solvent Column Pilot Plant, Building 3503, south of White 
Oak Avenue in the ORNL main complex. 

General Dimensions and capacities: SWMU 1.5w is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled Is not known. 

Function of the SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastea from various sources to the collection and storage tank~. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Date site contaminated: 1954. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-SO. Cs-137. Co-6O. and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Release Data: Much of the activity was the result of a series of operating accidents at the Solvent 
Column Pilot Plant (Building 3503). One of the accidents was the leaking of a discharge line from a 
waste tank. The other was a spill at the thorium waste tank that overflowed and contaminated the sur
rounding ground and groundwater. The groundwater surrounding these tanks is pumped to the equaliza
tion basin. 



11:'30, 

EPA II~A~:I[ DA:r~. SUMMARY:' SHEFF' 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.6: 

WAG Name: Main Plant Area' 

SWMU Name:, COntaminated Surfaces and; Soil: trom: 1959' 
Explosion, in Building 3019. cell 

Location of Unit: Building, 30 19 is' lOcated' on the' northeast. corner. of: Hillside' Avenue and'Third Street in' 
the ORNL complex. in. Bethel Valley'., The" approximate ORNL. gridi coordinates, are N' 22,530, E 31,100. 

Genera/Diinensions and capacities: l:Jilavail8.ble, 

Function of the SWMU: Building, 3(;)19, houses, the, Radiochemical' Processing Pilot. Plant. 

Dates, of Operation: Pilot, plant (30,19). was, constructed: in' 19431. 
Site was contaminated, in' 1959: 

Waste Characteristics:' P.lutonium: was releasedi from: the! processing' celh as an aerosol' of fine' particles 
of plutonium oxide contaminating. Building 30,19i, the: Graptlite, Reactor: (Building. 300,1), and nearby: 
streets and building surfaces. The, Pu:,239~ inventory, of, the contaminated' sur:faces; and; soil, was, calcu,. 
lated to be less tt'lan' 0.047 Ci; 

Release Data: In 1959; a,non-nuclear,explosiondn a shieldedlcelhiO<the' Radiochemical, Processing Pilot 
Plant (30 1 g,.A) contaminated: Building, 30,19\ the: Graphite Reactor' (300 1 )',. and, nearby' streets and build
ing surfaces. All contaminated areas were decontaminated, or were) covered'with: paint to: shield alpha. 
radioactivity~ Some soil was removed' from: contaminated) areas;, however, all'contaminated soil was, not 
removed. 
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11-31 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.7 SWMU Name: Contamination at Base of 3019 Stack 

Location of Unit: The area of concern is now referred to as the "3019 Hot Bank." This area is located 
south of Building 3020 and west of Building 3091 (the building that houses the 3019 stack). The 
approximate ORNl grid coordinates are N 22,680 and E 30,995. 

General Dimensions and Capacities: This is the area around the base of the 3019 stack. 

Function of the SWMU: Data unavailable. 

Dates of Operation: Site contaminated: 1950s and 1960s. 

Waste Characteristics: Soli analyses taken in August 1985 of the 3019 bank showed elevated levels of 
gross alpha and gross beta, Pu, Am, em. Cs, and Co. 

Release Data: Building 3019 stack emissions may have contributed to the overall contamination of the 
bank; however. other contributors to contamination in this area include low-level waSte line leak sites 
located in this area. The 3019 bank has been a reported source of surface and surface water contami
nation. 



11-32 

EPA II.A.1 DATA SUM~ARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.8 

WAG Name: Main Plant Area 

SWMU Name: Graphite Reactor Storage Canal 
Overflow-(3OO1 /3019) 

Location of Unit: The canal runs under buildings 3001 and 3019 on Hillside Avenue. The approximate 
ORNL coordinates are N 22,530 and E 31,100. 

General Dimensions and Capacities: The canal is 7.0 ft (2.1 m) wide, 11.5 ft (3.5 m) deep, and 
101.0 ft (31.0 m) long. The canal is covered with a concrete structure and soil. 

Function of the SWMU: The Oak Ridge Graphite Reactor fuel storage canal connected the fuel dis
charge pit to the adjoining chemical-processing building (3019). It is currently. used for storage of 
radiOisotopes but was originally used for storage and handling of irradiated fuel.and radioisotope 
targets. 

Dates of Operation: Site commissioned: 1943. 
Site is still in use. 

Waste Characteristics: Stored isotopes include Co-60 and 5r=9O. The canal also contains -1 m3 of 
contaminated sludge containing Pu-239 (primarily), Pu-238, Am-241, and Cm-244. 

Release Data: The canal has bare concrete walls that have absorbed long-lived fission products and 
Co-60, and probably TAU. Results of radiation surveys were reported in 1984. No leakage from the 
canal has been reported. One ORNL engineering drawing contains the notation "overflow~; however, no 
documentation of this event can be found. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.9 

WAG Name: Main Plant Area 

SWMU Name: Oak Ridge Research Reactor Decay Tank 
Rupture Site-(3087) 

Location of Unit: The oak Ridge Research Reactor Decay Tank is located near Building 3042 in the 
ORNl main complex. The ORNL grid coordinates are N 22,738 and E 31,660. 

General Dimensions and Capacities: capacity of the tank is 11,000 gal (41.635 l). 

Function of the SWMU; The tank contains water coolant. 

Dates of Operation: Site commissioned: unknown. 
Site leaked: 1974. 

Waste Characteristics: Isotopes present in the primary coolant water include Na-24, Sr-9O. 1-131. 
Ru-106, and Cs-137. There is no available information concerning the quantity of radionuclidesleaked to 
surrounding soil. 

Release Data: The tank developed a leak in 1974 that released primary coolant water at the rate of 
1.5 gal/min (5.7 Llmin). Surveys detected radiation levels up to 2 R/h. There is no available informa
tion concerning the quantity of radionuclides leaked to surrounding soil. Cleanup efforts (in April 1974) 
included removing, cleaning, and rewelding the tank, but documentation of the removal of contaminated 
soil is lacking. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Are~ 

SWMU 10 Number: 1.10 SWMU Name: 'Storage Pads-(3503 and 3504) 

Location of Unit: This storage pad is located southwest of Building 3503. The ORNL grid coordinates 
are N 21,520 and E 31,310. 

General Dimensions and Capacities: The concrete pad is approximately 39 X 29 ft (15 X 12 m). A 
portion of the pad has a covering over two areas that are used for storage of barrels and surplus mis
cellaneous equipment and crates. The two areas have metal:tray floorings. 

Function of the SWMU: The unit has been used as storage for containers of radionucllde-contaminated 
materials, scrap material, and metal recovery operations equipment. 

Dates of Operation: Site commissioned: late 19508. 
Site is still in use. 

Waste Characteristics: The major radioactivity present is believed to be associated with the storage of 
U-233 and Pu-239. Prior to the addition of a 4-1n. layer of C9ncrete to the pad.in the 1970s. the surface 
contamination was estimated at 100.000 dpm 100 sq em. No .alpha radioactivity was detected during 
the latest survey. 

Release Data: Although the major radioactivity beneath the top layer of concrete is believed to be 
U-238 and Pu-239. the source of radioactivity in the areas surrounding the pad and the metal .trays has 
not been determined. The pad is located just north of White Oak Creek, and migration of contaminants 
by runoff is possible. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.11 

11-35 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Decommissioned Waste Holding 
Basin-(3512) 

Location of Unit: This site is the location of the present parking lot for Building 3544. ORNL grid coordi
nates are N 21.310 and E 30.180. 

General Dimensions and Capacities: 3512 was an earthen-diked pond approximately 40 X 40 ft (12 
X 12 m). with a holding capacity of 30.000 gal (113.000 L). 

Function of the $WMU: Much of the pond was dug up and backfilled with gravel during construction of 
the Process Waste Water Treatment Plant (3544). Used as a retention pond for storage tank drainage 
from 1944 to 1950. it is presumed to have handled hazardous substancea. 

Dates of Operation: Site commissioned: early 194Os. 
Site taken out of service: 1957. 

Waste Characteristics: Information concerning hydrogeologic and waste characteristics is scare. Sub
stantial quantities of process waste water that probably contained various radionuclides were 
discharged to the pond. During the late 1940s as much as 1.300 gal (950 L) of isobutyl methyl ketone 
were discharged to the pond. 

Release Data: Total radioactive contamination has been estimated at less than 10 Ci. 
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EPA II.A.1 ;'DATA.SUMMARY. SHEET 

WAG 10 Number: 1.0 WAG Name: "Main :Plant·Area 

SWMU 10 Number: 1.12 'SWMU Name: .Waste'Holding Basin-(3513) 

Location of Unit: Settling Basin 3513 is located in'tlle settling. basin area in the southwest corner of the 
ORNL complex in Bethel Valley, overlying the limestone bedrock ofthe Chickamauga Group. It is 
approximately 110 ft (33 m)northof White Oak Creek between: Building 3544 and the two 190' Pro
cess Waste ponds (3539 and 3540). ORNL grid coordinates.are N 21,320 and·E 31,100. 

General Dimensions and. Capacities: This unlined surface basin has been taken out of service but 
remains uncovered. Dimensions are approximately 220 x 220 ft (67 x 67 m), sloping 200 x 200 ft 
(61 x 61 m) at the .bottom with a normal storage capacity of about 1;880,000 gal (7;116,574 L) of 
water and sediment. 

Function of the SWMU: The impoundment. was.constructed to act as a settling basin' for wastes prior to 
their discharge into White Oak Creek. It was in:operation until'1976 when.a new"process waste treat
ment plant began operation. 

Dates of Operation: Site commissioned: '1944. 
Site inactive: 1976. 

Waste Characteristics: Wastes to the'basin included:supernatant from thegunite tanks until 1949. 
Additional wastes were from laboratory floor and sink drains, chemical process cells, and cooling water 
from the graphite reactor. Following construction of the Process Waste TreatmenfPlant, the basin 
served as a settling basin for treated effluent prior to release to WOC. 

At the time of a September 1983 survey the sediment layer ranged from 1.6ftto 3.3 ft (0:5 mto 
1 m) thick and contained approximately71, 428 cubic ft (2,000 cubic m) of residue. In addition to 
Cs-137 and Sr-90, the sediment contained measurable quantities'of Co-60, Eu-154,'Pu-238,'Pu-239, 
Am-241, and Cm-244. In an earlier study, total inventory ofradionuclides was'estimated to be,235Ci, 
with Cs and Sr accounting for 84% and 13%, respectively. The remaining radionuclides 3% of the total 
inventory. EP Toxicity analysis of the sediment showed that it was toxic bY'characteristic because of 
elevated levels of mercury. 

Release Data: From four quarters of groundwater monitoring, it was observed that concentrations of 
Fe, chlorides, Mn, Zn, total organic carbon, and gross alpha and beta activity in downgradient wells 
were significantly greater than measurements in groundwater taken from monitoring wells upgradient 
from the impoundment. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.13 SWMU Name: Equalization Basin-(3524) 

Location of Unit: The Equalization Basin (3524) is in the southcentral portion of the Bethel Valley ORNL 
complex. This pond is on the southeast corner of the intersection of Third Street and White Oak Ave
nue. ORNL grid coordinates are N 21,550 and E 30,935. 

General Dimensions and Capacities: This unlined basin measures 95 x 250 ft (29 x 76 m) with a max· 
imumdepth of 6.5 ft (2 m). It is capable of storing 1,000,000 gal (3,785,000 L) of liquids. Elevation at 
the top of the berm is -787 ft (240 m). The present Basin 3524 was constructed at the site of two 
former basins. 

Function of the SWMU: Process wastes from the ORNL building complexes are delivered to the Equali
zation Basin prior to discharge to the process waste treatment facility (Building 3544). Basin 3524 nor
mally receives process wastes from the Bethel Valley ORNL facility, but on occasion some waste from 
the Melton Valley facilities is received. 

Dates of Operation: The site operated from 1945 to present. 

Waste Characteristics: Sludge samples were collected from the Equalization Basin (3524) during Janu
ary and February 1986. Analysis of sludge by the EP leach test revealed no toxicity characteristics. 
Benzene, chloroform, and methylene choride were three non-EP-TOX limited volatile organics present, 
with average concentrations of 6.8, 3.6, and 6.4 j.Lg/L. respectively. In 1984, analysis of the sludge 
indicated an inventory of 150 Ci. Of this total. 100 Ci was Cs-137. 30 Ci was Sr-90. and 11 ci was Th. 
U. and TAU. 

Release Data: Four quarters of groundwater monitoring showed the major groundwater contaminants in . 
downgradient wells to be gross alpha and beta radionuclides. 
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EPA II.A.1 DATA SUMMARY; SHEET 

WAG 10 Number: 1.0 WAG Name: Main 'Plant· Area 

SWMU 10 Number: 1.14 SWMU Name: Process. Waste' Pond-(3539)' 

Location of Unit: The 190 Process-Pond (Basin 3539)'is an open pond, located in the central ORNL 
complex (Bethel Valley), south of Building 3584 and east of the Holding Basin 3513. ORNL gridcoordi
antes are N 21,355 and E 31,340. 

General Dimensions and Capacities: The pond has a. capacity. of 150,000 9al(567,812 L) and meas
ures 65 x 90 ft (20 x 28 m) at the top ·of the berm. Elevation at the top of the berm is 787 ft (240 m) 
MSL. Maximum depth is 8 ft (2.4' m). At 6-in;-thick compacted clay liner serves as the bottom of the 
basin. 

Function of the SWMU: The two 190 Process Waste ponds (see also 1.15)'are paired surge basins; 
designed to receive process waste streams from the Building 4500 complex. Waste streams from Build, 
ing 4500 are split into the basins and monitored forradionuclide content before discharge to White Oak 
Creek or to the Equalization 8asin-(3524) and the process waste'treatment.system (Building 3544). 
The basins are operated in such a manner that when one pond is· filling the other is empty or in the pro
cess of being emptied. 

Dates of Operation: Site commissioned: 1964 
Site is still in operation. 

Waste Characteristics: Wastes are derived from floor drains, laboratory drains, steam condensates, 
and process vessel cooling waters. During January and February 1986, sludge samples were collected 
from the 190 Process Waste ponds (3539 and 3540) and analyzed. for metal, pesticide, herbicide, and 
volatile organic constituents. A comparison of metal. concentrations in EP-TOX extracts from sludge with 
EP toxicity limits indicated that none exceeded the EP toxicity limits. Pesticidelherbicide extracts were 
also below limits. Methylene chloride and; 1,2-transdichloroethylene were two non-EP-TOX limited volatile 
organics present with average concentrations of' 3.6 and' 2.1 p.gIL, respectively; Total radioactivity 
present in the ponds is estimated to be less than 10 Ci. 

Release Data: Four quarters of groundwater. monitoring revealed significantly higher concentrations of 
chlorides, Fe, Mn. Pb, and gross beta in groundwater from wells downgradient from the waste pond, as 
compared to groundwater sampled from upgradient monitoring wells. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.15 SWMU Name: Process Waste Pond-(354O) 

Location of Unit: This basin is located South of Basin 3539 and East of the Holding Basin 3513. ORNL 
grid coordinates are N 21,290 and E 31,340. 

General Dimensions and Capacities: The pond has a capacity of 150,000 gal (567,812 L) and meas
ures 65 X 90 ft (20 X 28 m) at the top of the berm. Elevation at the top of the berm is 787 ft (240 
m) MSL. Maximum depth is 8 ft (2.4 m). A 6-in.-thick compacted clay liner serves as the bottom .of the 
basin. 

Function of the SWMU: The two 190 Process Waste ponds (see also 1.15) are paired surge basins, 
designed to receive process waste streams from the Building 4500 complex. Waste streams from Build
ing 4500 are split into the basins and monitored for radionuclide content before discharge to White Oak 
Creek or to the Equalization Basin (3524) and the process waste treatment system (Building 3544). 
The basins are operated in such a manner that when one pond is filling the other is empty or in the pro
cess of being emptied. 

Dates of Operation: Site commissioned: 1964. 
Site is still in operation. 

Waste Characteristics: Wastes are derived from floor drains, laboratory drains, steam condensates, 
and process vessel cooling waters. During January and February 1986, sludge samples were collected 
from the 190 Process Waste ponds (3539 and 3540) and analyzed for metal, pesticide, herbicide, and 
volatile organic constituents. A comparison of metal concentrations in EP-TaX extracts from sludge with 
EP toxicity limits indicated that none exceeded the EP toxicity limits. Pesticide I herbicide extracts were 
also below limits. Methylene chloride and 1,2-transdichloroethylane were two non-EP-TOX limited volatile 
organics present with average concentrations of 3.6 and 2;1ILg/L, respectively. Total radioactivity 
present in the ponds is estimated to be lesa than 10 Ci. 

Release Data: Four quarters of groundwater monitoring revealed significently higher concentrations of 
chlorides, Fe, Mn, Pb, and gross beta in groundwater sampled from upgradient monitoring wells. 
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EPA ,1I.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.16 

WAG Name: Main Plant Area 

SWMU Name: Sewage 'Aeration Pond 
(East)--:2543 

Location of Unit: The sewage aeration ponds, (see also SWMU :1.17) are located at the west end of the 
main plant area. ORNL grid coordinates are N 21,380 and E 30,060. 

General Dimensions and Capacities: The capacity of the lagoon is 1 x 106 gal (3:8 x 106 L), or a 
retention time of about 3 days at normal d8$ign flow [300,000 gal/d (1.1 x 106 Lld»). 

Function of the SWMU: The site was used to replace an existing primary sewage treatment plant. The 
basin is lined with plastic and contains aeration systems. The site is available for emergency use. 

Dates of Operation: Site constructed: 1974. 
The site has been removed from service. 

Waste Characteristics: Waste is domestic sewage produced at the ORNL.· Because of leakage into 
sewers, some radioactivity can be detected in the sewage. The:,inventory of radionuclides is estimated 
to be less than 10 Ci. 

Release Data: When in operation, treated effluent was released to the west ,sewage lagoon. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.17 

11-41 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Sewage Aeration Pond 
(West)-2544 

Location of Unit: The sewage aeration ponds (see also SWMU 1.17) are located at the west end of the 
main plant area. ONRL grid coordinates are N 21,330 and E 29,870. 

General Dimensions and Capacities: The capacity of the lagoon is 1 x 10S gal (3.8 x 108 L), or a 
retention time of about 3 days at normal design flow [300,000 galld (1.1 x 108 L/d)1. 

Function of the SWMU: The site is used to replace an existing primary sewage treatment plant. The 
basin is lined with plastic and contains aeration systems. 

Dates of Operation: The site is still in operation as an equalization basin for th~ new sewage treatment 
plant (SWMU 1.52). Site constructed: 1974. 

Waste Characteristics: Waste is domestic sewage produced at the ORNL. Because of leakage into 
sewers, some radioactivity can be detected in the sewage. The inventory of radionuclides is estimated 
to be less than 10 Ci. 

Release Data: Treated effluent was released to White Oak Creek after chlorination. Effluent from the 
basin now is discharged to the sewage treatment plant (SWMU 1.52). Leaks may have occurred 
through the plastic liner. 
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EPA ItA.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant. Area 

SWMU 10 Number: 1.18 SWMU Name: ·Coal'Pile Settling. 
Basin-(2545) 

Location of Unit: The basin, is located at the southwest corner of the coal'storage.pile at the ORNL 
steam plant. ORNL grid coordinates are· N 20;890 and' E 30,130. 

Genera/Dimensions and Capacities: Capacity .of basin is 300,000 gal (1.1 x 106 L). 

Function of the SWMU: The basin collects and treats (by pH adjustment and gravity settling) runoff 
from the coal storage pile and wastewater from .an ash transfer: operation. Site is now used asa surge 
basin for the coal pile runoff treatment facility. 

Dates of Operation: Basin installed: 1978~ 
Site is currently in. operation. 

Waste Characteristics: Waste has, chemical composition representative of normal: coal pile drainage. No 
hazardous waste is generated. Drainage release is, covered ih:the ORNL NPDES permit. Average pH of 
drainage prior to treatment is 2.5. 

Release Data: After pH adjustment and settling,. the effluent is released to White Oak Creek. It is 
estimated that the maximum discharge would be.around 6.5 x 108 gal/year (2~5 x 107 Llyear). 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.19 

WAG Name: Main Plant Area 

SWMU Name: Low Intensity Test Reactor (UTR) 
Pond-(3085W) 

Location of Unit: This site is located in the northern part of the main ORNL complex near Building 3005. 
The two ponds are located about 300 ft (92 m) east of the building. ORNL grid coordinates are 
N 22,790 and E 31,760. 

General Dimensions and Capacities: Each pond is about 8 x 40 ft (2.5 x 12 m). Holding capacity is 
18,000 gal (68,000 L). 

Function of the SWMU: These ponds were used to retain process waste water before its release into 
the Fifth Street branch of White Oak Creek. In 1964, the ponds were filled with clay and earth and 
covered with grass. 

Dates of Operation: Reactor commissioned: 1951. 
Site inactive: 1968. 

Waste Characteristics: Very little information is available. Principal contamination was probably Na-24 
(half-life of 15 h). Hydrogeological conditions are similar to sites in the main ORNL installation in Bethel 
Valley. 

Release Data: A radiological study of the site in 1985 showed average activities of Sr-90, Pu-238, and 
Pu-239 in the soil higher than background, and that there was some contamination due to Cs-137 and 
Co-60. The radionuclide inventory was estimated at 20 mCi of Cs-137, 1 mCi of Sr-90, and 100 ~Ci of 
Pu-239. 
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'EPA .II.A.1 . DA T,A .SUMMARY 'SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.20 

'WAG Name: Main'Plant Area 

.SWMU'Name: 3517·FilterPit (Fission Product 
Development ,Laboratory)-(3517) 

Location of Unit: .Located east of Building :35;17. ORNL coordinates.are N 21.750 and E 31.100. 

General Dimensions and Capacities: Unit consists of two banks of fiber roughing filters arranged in 
series. In the 1960s. the roughing filters.were replaced'with stainless steel back-washable filters. which 
were replaced with high efficiency particulate absolute (HEPA) finishing filters. 

Function of the SWMU: The unit was designed to filter building air exhaust from the Fission Product 
Development Laboratory. 

Dates of Operation: Began operation in 1958. 
Operation continues at present. 
(Facility upgrade was completed in 1986.) 

Waste Characteristics: Present levels.ohadiation at the filters measure -200 R/h. The main radionu
clides are Cs-137 and Sr-90. 

Release.Data: The stainless steel roughing filters were acid·backwashed,.,and the leakage from this 
operation has contaminated the filter pit. Recent excavation at the site resulted in the removal of large 
quantities of contaminated soil, with .maximum levels of .10 mRlh recorded at contact. An undetermined 
amount of contaminated soil remains. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.21 SWMU Name: FPDL LLW Transfer Line 

Location of Unit: The line runs from the Fission Product Development Laboratory (FPDL, Building 3517) 
to the South Tank Farm (area 3507). ORNL grid coordinates are N 21.740 and E 30,910. 

General Dimensions and Capacities: Originally the line was a 1.5-in. (3.8-cm) diameter stainless steel 
pipe about 30 ft (9 m) long and covered with a 3-ft (l-m) layer of soil. Part of the line goes near two 
waste storage tanks (gunite tanks). This portion of the line was abandoned after the gunite tanks (W-5 
and W-6) were removed from service. 

Function of the SWMU: The line was designed to transfer LLW from the FPDL to collection tanks at the 
South Tank Farm (area 3507). 

Dates of Operation: The line was operated from 1958 to 1978. Low-level wastes from the FPOL are 
currently carried to a collection header on the west side of the South Tank Farm. This line is 1.5-in. 
diameter and 300 ft (92 m) long. Both lines are now out of service. 

Waste Characteristics: No inventory of radiological wastes exists. The line is thought to be contam
inated with Cs-137 and Sr-90. 

Release Data: There is no evidence of release from the new or old LLW line. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.22 SWMU Name: Isotopes Ouctwork/3110 Filter Hou~ 

Location of Unit: Locat~ on Hillside Avenue, between Third Street' and Fifth Street in the ORNL main 
plant area. ORNL grid coordinates are N 22,400 and E 31,290. . 

General Dimensions and Capacities: Site consists of a filter house connected to nearby buildings by 
underground ductwork. For specific information, see engineering drawings 039120-039125.043475. 
045152, and 045155. 

Function of the SWMU: The Filter Hou~ is designed to handle air exhaust from cell ventilation in the 
isotopes area (buildings 3028,3029,3030,3031,3032,3033, and 3033A). This site also served 
Building 3038 and Building 3047. The Filter House receives exhaust trom connected buildings and 
transfers air to the 3029 stack. Inside the Filter House are 42 HEPA filters. Also inside is a floor drain 
that collects groundwater and transports it by gravity to a sump; water is then pumped to Tank 
WC-10 (LLW system). 

Dates of Operation: Site began operation in early 19608. 
Site was removed from service in 1986. 

Waste Characteristics: Type of wastes are not identified but are known to include radionuclides. 

Release Data: Contamination results from continuous operation of the Filter House. Specific details of 
characterization and release data are not available. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.23a 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Collection/Storage 
Tank-(W-1) 

Location of Unit: Located in the North Tank Farm (3023 Area) near the intersection of Third Street and 
Central Avenue. ORNL grid coordinates are N 22,210, E 30,809. 

General Dimensions and Capacities: The tank is constructed of gunite (sprayed concrete) and Is 12 ft 
(3.6 m) In diameter and 8 ft (2.4 m) tall. Cepacity of tank is 4,800 gal (18,000 L). The tank is dome
shaped and covered with 6 ft 0.8 m) of compacted soil. 

Function of the SWMU: The tank was designed to hold waste from the 3019 Radiochemical Pilot Plant. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1960. 

Waste Characteristics: Wastes resulted from the Radiochemical Procassing Plant (3019). Major con
taminants are Sr-90, Cs-137, EU-152. TRU, and Pu-238. Total inventory of radioactivity in the tank has 
been calculated to be 142 mCI. No sludge is reported to be in the tank. Major radionuclides are Sr-90 
(90 mel), Cs-137 (20 mCI), and TRU (0.7 mCi). The tank contains 1,000 gal (3,785 L) of liquid. 

Release Data: An undetermined amount of leakage occurred in 1960. causing the tank to be taken out 
of service. 
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EPA II.A.1 DATA SUMMARY. SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.23b 

WAG Name: Main Plant Area 

SWMU Name: Inactive L.LW Collection/Storage 
Tank-(W-2) 

Location of Unit: Located in the North Tank Farm (3023 Area) near the intersection of Third Street and 
Central Avenue. ORNL grid coordinates are N 22,210 and E 30,830. 

General Dimensions and Cspacitt'!s: The tank is constructed of gunite (sprayed concrete) and is 12 ft 
(3.6 m) in diameter and 8 ft (2.4 m) tall. Capacity of tank is 4.800 gal (18.000 L). The tank is dome
shaped and covered with 6 ft (1.8 m) of compacted soil. 

Function of the SWMU: This tank was designed to hold the overflow from tank W-l. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1960. 

Waste Characteristics: Wastes resulted from Radi09h~ical Processing Plant (3019). Major contam
inants are Sr-9O. Cs-137. EU-152. TRU. and Pu-238. Total inventory of radioactivity in the tank was 
33 Ci. almost all contained in tank sludge (less than 6 mei in liquid). Major radionuclides are Pu-238, 
Sr-90 (10 Ci). Cs-137 (10 CO. and TRU (7 Ci). The Pu-238 inventory has been reported to be 200 Ci; 
however. this value is questionable. Tank is reported to contain 500 gal (1.890 L) of sludge and 800 
gal (3.000 L) of liquid. 

Release Data: An undetermined amount of leakage occurred in 1960. causing tank operation to stop. 
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II-49 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.248 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(W-3) 

Location of Unit: Located in the Tank Farm (3023 Area). ORNL coordinates are N 22.180 and 
E 30,885. 

General Dimensions and Capacities: The tank is 25.0 ft (7.6 m) diameter; sidewalls are 12.0 ft (3.6 m) 
high. The tank is made of gunite and covered with 6.0 ft (1.8 m) of compacted soil. Capacity is 42,500 
gal (161,000 L). 

Function of the SWMU: The tank was designed to hold metal waste from Building 3019. Tank W-3 
received plutonium waste. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 19608. 

Waste Characteristics: Inventory estimates of major radionuclides are Cs-137 «1000 CI) and Sr-90 
«100 ei) and TRU «100 Ci). Others include Pu-238, Pu-239, Am-241, Cm-244, U-233,. U-238. The 
tank contains 4,200 gal (15,900 L) of sludge and 22,200 gal (84,000 L)of liquid. 

Release Data: Tank collected surface water. Soil around the tank is contaminated by Cs-131 and 
Sr-90 . 



n~50 

EPA ItA.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.24b 

WAG Name: Main Plant Area 

SWMU Name: Inactive llW Waste Collection/Storag~ 
Tank~(W-4) 

Location of Unit: located on North Tank Farm (3023 Area). ORNL coordinates are N 22,180 and 
E 30,920. 

General Dimensions and Capacities: The tank is 25.0 ft (7.6 m) diameter; sidewalls are 12.0 ft (3.6 m) 
high. Tanks are made of gunite and covered with 6.0 ft (1.8 m) of compacted soil. Capacity per tank is 
42,500 gal (161,000 L). 

r;f'; ., 

Function of the SWMU: The tank was designed to hold metal waste from Building 3019. Tank W-4 
received uranium waste. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1960s. 

Waste Characteristics: Tank W-4: Majorradionuclides in the hiQh.activity sludge are Cs-137, Sr-90, 
U-238, U-233. Others include Pu-238, Pu-239, Am-241 , Crri-244, lJ,235. Estimated tank inventory is 
Cs-137 (100 Ci) and Sr-9O (100 CI), and TRU (4.2 CI). The tank contains 5,800 gal (22,000 l) of 
sludge and 11,800 gal (44,OOO.L) of liquid~ 

Release Data: Tank collected surface water. It is known that the soH around the tank is contaminated 
by CS-137 and Sr-90. 
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II-51 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.25a 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(W-13) 

Location of Unit: Located at the North Tank Farm (3023 Area). ORNL coordinates N 22.230 and 
E 30,865. 

General Dimensions and Capacities: Tank W-13 is a horizontal tank 11.0 f1 (3.35 m) long and 6.0 f1 
(1.83 m) diameter, capacity of 2,000 gal (7,570 L). Walls of the tank are stainless steel. It Is buried in 
concrete to a depth of 7.5 f1 (2.3 m). 

Function of the SWMU: Tank W-13 collected waste from the Chemistry Division Hot Laboratory Group. 

Dates of Operation: Site commissioned: 194Os. 
Taken out of service: 1958. 

Waste Characteristics: Estimated inventory is Sr-9O (300 CO, Cs-137 (30 Ci), and TAU (0.043 CI). The 
tank contains 450 gal (1,700 L) of liquid. 

Release Data: Reason for decommissioning not documented. No major releases reported. 



II-52 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.25b 

WAG Name: Main Plant Area 

SWMU Name: LLW Waste Collection I Storage 
Tank-(W-14) 

Location of Unit: Located at the North Tank Farm (3023 Area). ORNL coordinates are N 22,230 and 
E 30,872. 

General Dimensions and Capacities: Tank W-14 is a horizontaUank 11.0 ft (3.35 m) long and 6.0 ft 
(1.83 m) diameter, capacity of 2,000 gal (7,570, L). Walls of the tank are stainless steel. It is buried in 
concrete to a depth of 7.5 ft (2.3 m). 

Function of the SWMU: Tank W-14 collected wastes from the Operations Division. 

Dates of Operation: Site commissioned: 194Os. 
Taken out of service: 1958. 

Waste Characteristics: Tank W-14 inventory is Sr-90(8~0 Ci); Cs-131 (6.00); and TAU (0.0006 Ci). 
The tank contains 120 gal (454 L)of liquid . 

. Release Data: Reason for taking out of service not documented. No major. releases reported. 
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II-53 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.25c 

WAG Name: Main Plant Area 

SWMU Name: LLW Waste Collection/Storage 
Tank-(W-15) 

Location of Unit: Located at the North Tank Farm (3023 Area). ORNL coordinates are N 22,222 and 
E 30,880. 

General Dimensions and Capacities: Tank W-15 is a vertical cylinder tank 6.0 ft (1.8 m) tall, 8.0 ft 
(2.4 m) in diameter. Capacity is also 2,000 gal (7,570 L). Walls of the tank are stainless steel. It is 
buried in concrete to a depth of 7.5 ft (2.3 m). 

Function of the SWMU: Tank W-15.collected wastes from the Operations Division. 

Dates of Operation: Site commissioned: 1940s. 
Taken out of service: 1958. 

Waste Characteristics: No inventory estimate is available for Tank W·15. No estimates of remaining 
liquid or sludge have been made. 

Release Data: Major radionuclides are the same as for W-14. Reason for taking out of service not 
documented. 



II-54 

EPA II.A.1DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.268 SWMU Name: Inactive LLWWaste Collection/Storage 
Tank-(W-5) , 

Location of Unit: Located at South Tank Farm (3507 Area), near the intersection of Central Avenue and 
Third Street. ORNL grid coordinates are N 22,000 and E 30,850. 

General Dimensions and Capacit;es: Constructed of reinforced gunite. the tanks are underground (two 
rows of three each) on a 60.o-ft (18.3om) grid. Inside diameter is 50.0 ft (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft·(l.a-m) layer of compacted soil. capacity is 170,000 
gal (643,000 L). 

Function of the SWMU: The tank was designed to store wastes from various· ORNLprojects and 
programs. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in the early 1980s. 

)' ~J 

" /.I'l 

Waste Characteristics: Major contaminants are Sr-90, Cs-137, Th-232, U-238,.and TRU. Inventory: 
Sr-90 (0.3 kCi), Cs-137 (0~02 kCi), and others (0.01 kCi). Volume of sludge remaining in tank is 
estimated to be 6,000 gal (22,700 L). 

Release Data: Rainwater has infdtrated the tanks. No leakage reported. 
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II-55 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.26b 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(W-6) 

Location of Unit: ORNL grid coordinates are N 21,940 and E 30,850. 

General Dimensions and Capacities: Constructed of reinforced gunite. The tanks are underground (two 
rows of three each) on a 60.o-ft (18.3-m) grid. Inside diameter is 50.0 ft (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.8-m) layer of compacted soil. capacity is 
170,000 gal (643,000 L). 

Function of the SWMU: The tank was designed to store wastes from various ORNL projects and 
programs. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in the early 1980s. 

Waste Characteristics: Major contaminants are Sr-90, Cs-137. Th-232, U-238, and TRU. Inventory is 
Sr-gO (2.0 kCi), Cs-137 (0.15 kCI), and others (0.04 kCI). Volume of sludge remaining In tank Is 
estimated to be 15,000 gal (56,780 L). 

Release Data: Rainwater has infiltrated the tank. No leakage reported. 



II-56 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU 10 Number: 1.26c 

WAG Name: Main Plant Area 

SWMU Name: InactlveLLW Waste CoUeetion/Storage 
Tank-(W-7) 

Location of Unit: ORNL grid coordinates are N 22,000 and E 30,910. 

General Dimensions and Capacities: Constructed of reinforced gunite: the tanks are underground (two 
rows of three each) on a 6O.o-ft (18.3-m) grid. Inside diameter is 50.0 ft (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.8-m) layer of COmp8'Cted soil. Capacity is 
170,000 gal (643,000 L). 

Function of the SWMU: The tank was designed to store wastes from various ORNL projects and 
programs. ' 

Dates of Operation: ,Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in the early 19808. 

Waste Characteristics: Major contaminants are Sr-90, Cs-137, Th·232, U-238, and TAU. Inventory is 
Sr-90 (2.0 kCi), Cs-137 (0.15 kCi), and others (O.04kCi). Volume of sludge remaining in tank is 
minimal. 

Release Data: Rainwater has infiltrate~ the tank. N~,)~akage reported. 
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II-57 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.26d 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection I Storage 
Tank-(W-8) 

Location of Unit: ORNL grid coordinates are N 21,940 and E 30,910. 

General Dimensions and Capacities: Constructed of reinforced gunite. The tanks are underground (two 
rows of three each) on a 60.G-ft (18.3-m) grid. Inside diameter is 50.0 ft (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.8-m) layer of compacted soil. Capacity is 
170,000 gal (643,000 L). 

Function of the SWMU: The tank was designed to store wastes from various ORNL projects and 
programs. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in the early 1980s. 

Waste Characteristics: Major contaminants are Sr-90, Cs-137, Th-232 , U-238, and TAU. Inventory is 
Sr-90 (2.0 kCi), Cs-137 (0.15 kCi), and others (0.04 kCi). Volume of sludge remaining In tank is .. 
1,000 gal (3,785 L). 

Release Data: Rainwater has infiltrated the tank. No leakage reported. 



U-58 

EPA II.A.1 DA'lA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 .Number: 1.26e 

WAG Name: Main ,Plant Area 

SWMU Name:lnactiveLLW Waste Collection/Storage 
Tank-(W~9) 

Location of Unit: ORNL grid coordinates are N ,22;000 andE 30,970. 

General Dimensions and Capacities: Constructed of reinforced ,gunite.The ,tanks are ,underground (two 
rows of three each) on a60;Q-ft,(18.3-m) grid. Inside diameter is 50:0 ft(15.2m),andthe height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.8-m) layer of compacted soil. Capacity is 
170,000 gal (643,000 L). 

Function of the SWMU: The tank was designed to store w8stesfrom various ORNL ,projects and 
programs. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in 'the early 19808. 

Waste Characteristics: Major contaminants are Sr-90,Cs-137,Th-232,U-238, and TRU. Inventory is 
Sr-90 (2.0 kCi), Cs-137 (0.15 kCI),and others (0.04 kCi). Volume of sludge remaining in tank is 
estimated to be 3,000 gal (11,360 L). 

Release Data: Rainwater has infiltrated the tank. No leakage reported. 
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II-59 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.26f 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(W-10) 

Location of Unit: ORNL grid coordinates are N 21,940 and E 30,970. 

General Dimensions and capacities: Constructed of reinforced gunite. The tanks are underground (two 
rows of three each) on a 60.C-ft (18.3-m) grid. Inside diamt!ter is 50.0 ft (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.8-m) layer of compacted soil. Capacity is 
170,000 gal (643,000 L). 

Function of the SWMU: The tank was designed to store wastes from various ORNL projects and 
programs. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in the early 1980s. 

Waste Characteristics: Major contaminants are: Sr-90, Cs-137, Th-232, U·238, and TRU. Inventory is 
Sr-90 (7.0 kCi), Cs-137 (0.96 kCi), and others (0.33 kCi). Volume of sludge remaining in tank is 
estimated to be 40,000 gal (151,400 L). 

Release Data: Rainwater has infiltrated the tank. No leakage reported. 

.; 



11,.60; 

EPA 11:A-•. 1~ DA1:A; SUMMARY-:'SHEElr 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.27 

WAG Name: Main Plant! P;",ea .. 

SWMO' Name: Inactive: LLW- Waste· Collection I Storage' 
Tank:-W/"'1'1), 

Location of Unit: Located' on' the southeast; corner of the' South Tank Farm (3057 Area), about' 100· ft 
(30 m) north of the east of Building 3517 andabout·50.ft(15.m)~from Building' 3515, ORNL coordinates 
N 21,865 and E 31.050. 

, General Dimensions and Capacitie!fl: Tank W;11 mea~ures:8.0 ft(2.4' m) in' diameter and 5.5 ft (1.7 ml 
In height. Its capacity is 1,500 gal (5;677 L);lfis covered with 6.0,ft (;:1'.8·m).of soil overburden, It is a 
gunite tank. 

Function of the SWMU: The tank was designed;to ser.ve· in' waste. collection" and, monitoring, for research 
laboratories' in Building 3550. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: about· 1984: 

Waste Characteristics: The tank contains about 305 gal (1!.2()();t);of!liquidfand~sludgeresidue: Major 
radionuclides present are Cs-131. Sr-90;. and' Pu-238~ The interior surface' of: the: tank access. is. contam
inated with transferable beta-gamma and' alpha· activities of 700' and! 300' dpm'/100. sq: em;, respectively.; 
Near the surface of the tank, direct beta-gamma absorbed dose rates were mostly below- 1 mradlh,. 
except in the. pump pit area,. where. a maximum. rate of 28 mrad I h was measured: Estimated inventory 
is Sr-9O (0.001 Ci), Cs-137' (O.OOl Ci); and: TRU (0,001 Ci). Of the' 305 gar remainingl in the tank,. 
45 gal is sludge and 260 gal Is· liquid; 

Release Data: Tank was removed from service because· of leaks. Surface' soil, semples show that. the 
tank site is contaminated, with Sr-9O and· C8-137. 
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WAG 10 Number: 1.0 

SWMU 10 Number: 1.28 

11-61 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(W-1A) 

Location of Unit: Located at the North Tank Farm (3023 Area). northeast of the intersection of Third 
Street and Central Avenue. ORNL coordinates are N 22.255 and E 30.810. 

General Dlm9I1sions and Capacities: Tank is made of stainless steel and has a capacity of 4.000 gal 
(15.000 L). It is covered with more than 6.0 ft (1.8 m) of soil. Tank is horizontal. Diameter is 7.5 ft 
(2.3 m) and length is 13.5 ft (4.1 m). 

Function of the SWMU: Tank W1-A collected wastes from the high radiation level analytical facilities of 
buildings 2026. 3019-8. and the Radiochemical Processing Pilot Plant (3019). 

Dates of Operation: Site commissioned: mid 1950s. 
Taken out of service: about 1986. 

Waste Characteristics: Major contaminants: Sr-90. Cs-137, U-233. TRU. Radionuclide inventory is 
unknown. There are no records of sludge/liquid volumes. 

Release Data: Estimated radiation exposure rates in excess of 100 R/h may be present in the tank 
and inlet process lines. However, the transfer line to Tank W-1A from buildings 2026 and 3019 is 
strongly suspected of leaking and contaminating soil near the tank. For this reason. Tank W-1A was 
removed from service. 



I1-62 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.29 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(WC-1) 

Location of Unit: Tank is located east of Bldg. 3038 and west of Bldg. 3037 near the center of the 
main ORNL complex. Fifth Avenue Creek is about 150 ft (46 m) east of the tank. ORNL coordinates 
are N 22,144 and E 31,676. 

General Dimensions and Cspscities: Tank is 8.66 ft (2.6 m) in diameter, 6.0 ft (1.8 m) high, and con
structed of stainless steel. capacity is 2,000 gal (7,600 U. 

Function of the SWMU: The tank was used for the collection and monitoring of process liquid waste 
from isotope production and development laboratories (buildings 3038,3029,3028,3030, 3031, 3032. 
3033, and 3047). The tank also collected waste from the Building 3110 filter, 3039 stack. and 3092 
scrubber. 

Dates of Operation: Site commissioned: 1950s. 
Taken out of service: 1968. 

Waste Characteristics: Main contaminants: Sr-90 «10 Ci estimated), Cs-137 «10 Ci estimated), and 
TRU «0.1 Ci estimated). Curie amounts of 00-60 are also detectable. No Information is available on 
sludge or liquid volumes in tank. 

Release Data: Maximum direct beta-gamma absorbed dose is 0.23 mrad/h at 0.4 to 1.2 in. (1 to 
3 em) above surface and 10 ft (3 m) from tank. Highest Cs-137 and 00-60 activities were 1,188 
pCi/g and 567 pCI/g, respectively. Highest Sr-90 concentrations were 207 pCi/mL and 97 pCi/mL. 
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II-63 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.3Oa 

WAG Name: Main Plant Area 

SWMU Name: Inactive llW Waste Collection/Storage 
Tank-(WC-15) 

Location of Unit: located south of Building 3587 and west of Building 4508 near the intersection of 
Fifth Street and White Oak Avenue; Fifth Creek is about 65 ft (20 m) east of the tank site. ORNL grid 
coordinates are N 21.730 and E 31.771. 

General Dimensions and capacities: Tank is made of stainless steel and is placed underground. with 
about 10.0 ft (3.0 m) of soil and gravel cover. Diameter: 5.5 ft (1.7 m). Height: 7.33 ft (2.23 m). It is 
not accessible from ground level. Capacity is 1.000 gal (3.760 l). 

Function of the SWMU: Tank was deSigned to receive waste from research laboratories in Building 
4500. 

Dates of Operation: Site commissioned: 1951. 
Taken out of service: 1960. 

Wasts Characteristics: Main radionuclides are probably the same as tank WC-17 (Cs-131. Sr-90. and 
TAU). Radionuclide inventory unknown but estimated to be less than 0.1 Ci. No records of sludge or 
liquid volume exist. 

Release Data: Tank was taken out of service because of leaks. Soil cores taken in the vicinity of tanks 
WC-15 and WC-11 are contaminated over their full length with no predominant distribution pattern. 
Radionuclides observed in the soil include Cs-137. Sr-90. Co-6O. Am-241. and Cm-244. 



II-64 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.30b 

WAG Name: Main Plant Allea 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(WCl7) 

Location of Unit: Located south of Building 3587 and west of Building 4508 .near the intersection of 
Fifth Street and White Oak Avenue. Fifth Creek is about 65 ft (20 m) east of the tank site. ORNL grid 
coordinates are N 21,736 and E 31,771. 

General Dimensions and capacities: Tank is made of stainless steel.and is placed underground, with 
about 10.0 ft (3.0 m) of soil and gravel cover. Diameter: 5.5 ft (1.7 m). Height: 7.33 ft (2.23 m). It is 
not accessible from ground level. Capacity is 1,000 gal (3,780 L). 

Function of the SWMU: Tank was designed to receive waste from re$earch laboratories in Building 
4500. 

Dates of Operation: Site commi~ioned: 1951. 
Taken out of service: 1960. 

Waste Characteristics: Main radionuclides are Cs-137, Sr-90, and TRU. The tank is full of oil (-80 gal) 
and water. The total radionuclide inventory is 2.2 mCiof Sr-90, 0.5 mCiof Cs-137, and 1.2 mCi of 
TAU. 

Release Data: Tank was taken out of service because of leaks. Soil cores taken in the vicinity of tanks 
WC15 and WC17 are contaminated over their fun length with no predominant distribution pattern. 
Radionuclides observed in the soil include Cs-137, Sr-90, Co-8Q, Am-241, and Cm-244. 

e 

e 

e 



• 

e 

e 

Il-65 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.31a 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection I Storage 
Tank-(TH·1) 

Locstion of Unit: Located near Building 3503 (south of the building) and south of White Oak Avenue. 
OR"lL coordlantes are N 21,520 and E 31,400. 

General Dimensions and Capacities: Volume: 2,500 gal (9,462 L). Length is 10 ft (3 m), diameter is 
7.0 ft (2.1 m). The tank is subsurface and made of stainless steel. with about 5.0 ft (1.5 m) of 
soil cover. TH-1 was a used tank prior to being installed. The tank Is mounted on a flat surface con
crete pad with U-bolts. It is not embedded in concrete. 

Function of the SWMU: Tank received waste from the thorium pilot plant project In Building 3503. 

Dates of Operation: Site commissioned: 1948. 
Taken out of service: 1970. 

Waste Characteristics: Tank contains an estimated 475 gal (1,800 L) of liquid. Major radionuclides are 
Cs-137, Co-6Q, Sr·90, and traces of TAU. Inventory is Sr-90 (0.6 Ci). Cs-137 (0.5 CI), and TRU (0.2 
mCI). 

Release Data: A walk-over survey found absorbed dose rates to be 3.2 mrad/h. The highest levels of 
Cs-137 and Sr-90 In surface soils were 7.6 nCi/g and 4.6 nCi/g, respectively. Groundwater was 
encountered at a core site (16.1 ft [4.9 m] below grade) and determined to be contaminated with Sr-90 
at a concentration of 97 pCI I mL. 



11-66 

EPA ItA.1DATA SUMMARY SHEET 

WAGID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.31b SWMU Name: Inactive lLW Waste CollectionlStorage 
Tank-(TH-2) .. 

Location of Unit: The site is located near Building 3503 (south. of the building) and south of White. Oak 
Avenue. ORNL coordinates are N 21,524. and E 31,420. 

General Dimensions and Capacities: The tank is 7.0 ft (2.1 m) in diameter and 10 ft (3.0m) tall. Capa
city is 2,400 gal (9,084. L). 

Function of the SWMU: The tank received waste from the thorium·pilot plant. project in Building .3503. 

Dates of Operation: Site commissioned: 1952. 
Taken out of service: 1970. 

Waste Characteristics: Because of high radiation levels, Tank TH-2 was not sampled for radioactivity. 
The direct reading at the top of the tank measured 150 mrad/h, and the transferable counts were 
50 dpm alpha and 3,000 dpm beta-gamma.per 100 sq cm.Dose rate increased after shielding 
was removed,direct dose rate was 6 rad/h, and transferable contamination was 100 dpm alpha and 
22,000 dpm beta-gamma per 100 sq cm, respectively. 

Release Data: A walk"over survey found absorbed dose rates to be 3.2 mrad/h. The highest levels of 
Cs-137 and Sr-90 in surface soils were 7.6 nCi/g and 4..6 nCi/g, respectively. Groundwater was 
encountered at a core site (16.1 ft [4..9 m] below grade) and determined to be contaminated with Sr-90 
.at a concentration of 97 pCi I mL. 
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11-67 

EPA II.A.1 DATA SUMMARY SHEET 

WA,G 10 Number: 1.0 

SWMU 10 Number: 1.310 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-(TH·3) 

Location of Unit: The site is located near Building 3503 (south of the building) and south of White Oak 
Avenue. ORNL coordinates are N 21,524 and E 31,436. 

General Dimensions and Capacities: Capacity is 3,300 gal (12,490 L). diameter is 9.2 ft (2.8 m), and 
height is 10 ft (3 m). 

Function of the SWMU: The tank received waste from the thorium pilot plant project in Building 3503. 

Dates of Operation: Site commissioned: 1952. 
Taken out of service: 1970. 

Waste Characteristics: The tank contains an estimated 700 gal (1,800 L) of liqUid. Major radionuclides 
are Cs-137, Co-6O, Sr-90, and traces of TRU. Inventory is Sr·90 (0.6 CO, Cs·137 (0.6 Cl), and TAU 
(0.0002 CI). Total radioactivity measures about 1 Ci. 

Release Data: A walk-over survey found absorbed dose rates to be 3.2 mrad/h. The highest levels of 
Cs·137 and Sr·90 in surface soils were 7.6 nCi/g and 4.6 nCi/g, respectively. Groundwater was 
encountered at a core site (16.1 ft [4.9 m] below grade) and determined to be contaminated with Sr·gO 
at a concentration of 97 pCi I mL. 



EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.32 

U-68 

WAG Name: Main Plant Area . 

SWMU·Name: Inactive ,LLW Waste Collection I Storage 
Tank-(TH-4) 

Location of Unit: Located in the central ORNL complex between Central Avenue and White Oak 
Avenue. The nearest building is Bldg. 3500. See ORNL coordinates,N 21,760 and E 31,515. 

General Dimensions and capacities: Tank is made of Qunite. Capacity is 14,265 gal (54,000 L); diame
ter is 20 ft (6 m); height is 9.0 ft (2.7 m). Tank is covered with about 6.0 ft (1.8 m) of soil. 

Function of the SWMU: Tank was placed in service to receive waste from the irradiated thorium and 
uranium pilot plant development projects. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1970. 

Waste Characteristics: At present, the tank is filled with alkaline thorium and uranium sludge. Most of 
the radioactivity in the tank is due to Cs-137 and small amounts ofTRU. Total radioactivity is estimated 
to be <lCi. Maximum absorbed dose rate above the tank contents was 8.1 mrad/h. The direct reading 
at the tank opening was 0.5 mrad/h. No direct dose rate greater than 0.1 mrad/h was detected at the 
tank site, except for readings of 0.26 mrad/h and 0.32 mrad/h at pipe locations. Major radionuclide 
inventory is Sr-9O (0.06 Ci), Cs-137 (0.5 CI), TRU (0.085 Ci). 

Release Data: Soil samples revealed that there was no significant contamination at this site, with no 
activity exceeding 27 pCi I g. 
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II-69 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.33 SWMU Name: Active llW Waste Collection Tank-(2026) 

Location of Unit: located east of Building 2026. ORNl coordinates are N 22,550 and E 30,655. 

General Dimensions and Capacities: Tank type: Vertical. Diameter is 4.0 ft (1.2 m); height is 6.5 ft 
(1.9 m); capacity is 500 gal (1,B92l). Tank is in a stainless~steel-lined concrete vault covered by 
11.3 ft (3.4 m) of soil. 

Function of the $WMU: Tank collects lLW streams from Building 2026 and discharges into Tank W-1A 
through a 2.o-In. (5.1-cm) diameter Hastalloy line. 

Dates of Operation: Site commissioned: 1961. 
Tank is still in service. ORNl is currently rerouting the effluent of this tank to dis
charge into one of the valve boxes located at the South Tank Farm. 

Waste Characteristics: Tank 2026 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137. 
Co-60. and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses, however. appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



Il.i10f,; 

EPA;II~Af'1: DATA,'SUMMARY,sHEET' 

WAG 10 Number: 1.0' WA(rName:~ Main 'Plant Area,', 

SWMlFiO"Number: 1.34 SWMlJ Name: Active"LLWWasteC6llection~T8nk-':-(WC~2)" 

Location of Unit: The site islocatseJ'east of BuUding3092'.ORNbCObrdinates,are:N ' 22,210. and., 
E 31;445. 

General Dimensions' and Capacities: ThEHank isverticat: ,Diametef' is' 5:5:ff (1.7 'm). Height is: 7 :33ft' 
(2.2 m). Capacity is l,OOO'gal (3,785 L). 

Function of the' SWMU: The purpose of the tank is'to collect LtW: streams, contaminated· with 1-131, 
from buildings 3028, 3038, and 3110: The tank discharges,t().valve'BOX:'No~ 2' at the'SOuth Tank- Farm 
by way of a 2-1n. (5-cm) stainless steel line.' 

Dates of Operation: Site commissioned: 1951. 
. Tank is still in·service. 

Waste characteristics: Tank WC-2 is an active· waste collection tank, The waste in .. the tank is pumped 
or jetted to the waste storage tanks efa preSet tirileinterval or when the tank is filled. Because'the 
waste is continuously being colleCted and discharged, available analyses hidicate the contents of the· 
tank only at the time of measurement. secause of the Sample dilutions required to allow handling of 
radioactive tank liquids, thEi detection limits are considerably above those required~ for RCRA hazardous 
waste determinations. As a resu!~, only limited chemical analyses have been cO'nducted to date. These 
analyses, however, appear to indicate a greater conCern due to radionuclides than to the hazardous 
waste constituents. 

Release Data: No releases reported. 
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II·71 

EPA II.A.1 DATA SUMMARY SHEET· 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.35 SWMU Name: Active LLW Waste Collection Tank-(We-3) 

Location of Unit: Located south of Building 3025. ORNL coordinates are N 22,310 and E 31,175. 

General Dimensions and capacities: Vertical tank. Diameter is 5.5 ft (1.7 m). Height is 7.3 ft (2.2 m). 
Capacity is 1,000 gal (3,785 L). 

Function of the SWMU: Purpose is to collect LLW streams from buildings 3025 and 3110. This tank 
discharges into Valve Box No.1 by way of a 2-ln. (5-cm) stainless steel line. 

Dates of Operation: Site commissioned: 1950. 
, Tank is still in service. 

Waste Characteristics: Tank We-3 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-SO, Cs-137, 
Co-60, and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of .radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result. only lim
ited chemical analyses have been conducted to date. These analyses. however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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11-72 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.36 SWMU Name: Inactive LLWWas1e Collection Tank-(wC-4) 

Location of Unit: The ORNL coordinates for the tank are N 22,210 and E 31,145. This tank is located 
west of Building 3026. 

General Dimensions and Capacities: The tank is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 7.0 ft (2.1 m) in diameter and 7.0 It in length. The top of the tank is located 8 ft 
(2.4 m) below the surface. It has a volume of 1,700 gal (6,435 L) and a normal operating volume of 
1,200 gal (4,542 L). The tank receives waste through a 1-in.-diam (2.5-cm-diam) stainless steel line. It 
discharges through a 2-in. (5-cm) stainless steel pipe. 

Function of the SWMU: The tank receives waste from Building 3026 and discharges to Valve Box 
No. 2 at the South Tank Farm. 

Dates of Operation: Date installed: early 1950s. 
Taken out of service. 

Waste Characteristics: Tank WC-4 is an inactive waste collection tank. The waste in the tank is 
pumped or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. 
Because the waste is continuously being collected and discharged, available analyses indicate the con
tents of the tank only at the time of measurement. In general, the major nuclides of concern are Sr-go, 
Cs-137, Co-6O, and TAU, althollQ~ some tanks also contain small amounts of uranium and plutonium iso
topes. Because of the sample dilutions required to allow handling of radioactive tank liquids, the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result, only limited chemical analyses have been conducted to date. These analyses, however, appear 
to indicate a greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 

e 

e 

e 



• 

e 

e 

I1~73 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.37a SWMU Name: Active LlW Waste Collection Tank-(WQ-5) 

Location of Unit: The ORNL coordinates for the tank are N 21,515 and E 31,425. This tank is located 
south of Building 3503. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) in diameter and 7.3 ft (2.2 m) in length. The tank top is located 8 ft 
(2.4 m) below the surface. It has a volume of 1,000 gal (3,785 l) and a normal operating volume of 
750 gal (2,839 L). All lines entering or leaving the tank are 2-in.-diam (5-cm-diam) stainless steel. 

Function of the SWMU: The tank receives waste from Building 3503 and discharges to Valve Box 
No. 2 at the South Tank Farm. 

Dates of Operation: Date installed: 1952. 
Tank is still in service. 

Waste Characteristics: Tank WQ-5 is an active waste collection tank. The waste in the tank Is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank Is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Os-137. 
00-60, and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids. the detection limits 
are considerably above those required for RORA hazardous waste determinations. As a result. only lim
ited chemical analyses have been conducted to date. These analyses. however. appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



II-74 

EPA II.A.1DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.37b SWMU Name: Active LLW Waste Collection Tank-(Wc-6) 

Location of Unit: The ORNL coordinates for the tank are N 21,510 and E 31,425. This tank is located 
south of Building 3503. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 4.5 ft (1.4 m) in diameter and 5.67 ft (1.7 m) in length. The tank top is located 9.7 ft 
(2.9 m) below the surface. It has a volume of 500 gal (1.892 L) and a normal operating volume of 350 
gal (1,324 L). All lines entering or leaving the tank are 2-in.-diam (5-cm-diam) stainless steel. 

Function of the SWMU: The tan,k receives waste from buildings 3508, 3541, and 3592. It discharges to 
Valve Box No.2 at the South Tank Farm. 

Dates of Operation: Date installed: 1952. 
Tank is still in service. 

Waste Characteristics: Tank Wc-6 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged. available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137. 
Co-60. and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutionJil required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses. however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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11-75 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.37c SWMU Name: Active LLW Waste Collection Tank-(We-S) 

Location of Unit: The ORNL coordinatea for the tank are N 21,505 and E 31,425. This tank is located 
south of Building 3503. 

General Dimensions and CaPacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) In diameter and 7.3 ft (2.2 m) in length. The tank top Is located 4.0 ft 
(1.2 m) below the surface. It has a volume of 1,000 gal (3,7S5 L) and a normal operating volume of 
750 gal (2,S39 L). All lines entering or leaving the tank are 2-in.-dlam (5-cm-diam) stainless steel. 

Function of the SWMU: The tank receives waste from Building 350S and.discharges to Valve Box 
No. 2 at the South Tank Farm. 

Dates of Operation: Date installed: 1952. 
Tank is still in service. 

Waste Characteristics: Tank We-S is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste Is continuously being collected and discharged, available analyses indicate the contents of the . 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-60, and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses, however,· appear to indicate a 
greater concern due to radlonuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



H-76 

EPA II.A.1 .DATA SUMMARY .SHEET 

WAG 10 Number: 1.0 WAG Name: ,tytainPiant ,Ar~a 

SWMUID Number: 1.37d SWMUName: Active LLW Waste Collection Tank-(WG-9) 

Location of Unit: The ORNL coordinatesforthe'tankare,N 21,500 andE 31,400. This tank is located 
south of Building 3503. 

General Dimensions and capacities: The unit is a vertical stainless steel tank that rests onaconcrete 
slab. The tank is 7.0 ft (2.1 m) in diameter and 10.75 ft (3.3 m) in langth. The tank top is located 6.5 ft 
(1.9 m) below the surface. It has a volume of 2,140 gal (8,100 L) and a normal operating volume of 
1,550 gal (5.887 L). All lines entering or leaving the tank are 2-in.-diam (5-cm-diam) stainless steel. 

Function of the SWMU: The tank receives waste from Building 3503 and discharges to Valve Box 
No. 2 at the South Tank Farm. 

Dates of Operation: Date installed: 1952. 
Tank is still in service. 

Waste Characteristics: Tank WG-9 is an active ·waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged. available analySes indicate the contents of the 
tank only at the time of measurement. In'general, the major nuclides of concern are Sr-90, Cs-137, 
Co-60, and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection.limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses. however,appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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11-77 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.38 SWMU Name: Active LLW Waste Collection Tank-(WC-n 

Location of Unit: The ORNL coordinates for the tank are N 21,800 and E 31,200. This tank is located 
west of Building 3504. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.3 ft (1.6 m) in diameter and 7.4 ft (2.2 m) in length. The tank top is located 4.7 ft 
(1.4 m) below the surface. It has a volume of 1,100 gal (4,164 L) and a normal operating volume of 
750 gal (2,839 L). The lines entering and leaving the tank are 2-in.-diam (5-cm-diam) steel pipes. 

Function of the SWMU: The tank collects low-level waste from Building 3504. It discharges to Valve 
Box No. 1 aUhe South Tank Farm. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank WC-7 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-8Q, and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These an~lyses, however, appear to indicate a 
greater concern due to radionuclldes than to the hazardous· waste constituents. 

Release Data: No releases reported. 



II-78 

EPA II.A.1 DATA .SUMMARYSHEET 

WAG 10 Number: 1.0 WAG Narre: Main Plant Area 

SWMU 10 Number: 1.39a SWMU Name: Active LLW Waste Collection Tank-(WC-l0) 

Location of Unit: The OANL coordinates for the tank are N 21,715 and E 31,765. This tank is located 
south of Building 3587. 

General Dimensions and capacities: The unit is a horizontal stairlless steel. tank enclosed in a concrete 
vault. The tank is 6.3 ft (1.9 m) in diameter and 10.3 ft (3.1 m) long. The depth from the ground sur
face to the top of the tank is 10.3 ft. The unit has a volume of 2,300 gal (8,706 L) and a normal 
operating volume of 1,650 gal (6,245 L). 

Function of the SWMU: The tank collects low-level waste streams from buildings 3029, 3030, 3031, 
3032,3033, 3047, 3092, and 3039. It discharges to Valve Box No.1 at the South Tank Farm. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank WC-1O is an active waste collection tank. The waste in the tank is 
pumped or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. 
Because the waste is continuously being collected and dischar~, available analyses indicate the con
tents of the tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, 
Cs-137, Co-60, and TAU, although some tanks also contain small amounts of uranium and plutonium.iso
topes. Because of the sample dilutions required to allow handling of radioactive tank liquids, the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result, only limited chemical analyses have been conducted to date. These analyses. however, appear 
to indicate a greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No raleases reported. 
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II-79 

EPA ItA. 1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.39b SWMU Name: Active LLW Waste Collection Tank-(WC-11) 

Location of Unit: The ORNL coordinates for the tank are N 21,730 and E 31,765. This tank is located 
south of Building 3587. 

,General Dimensions and Capacities: The unit is a horizontal stainless steel tank enclosed in a concrete 
vault. The tank is 7.7 ft (2.3 m) in diameter and 13.7 ft (4.2 m) long. The depth from the ground sur
face to the top of the tank is 9.0 ft (2.7 m). The unit has a volume of 4,600 gal (17,412 L) and a nor
mal operating volume of 2,900 gal (10,977 L). 

Function of the SWMU: The tank receives waste from buildings 4500N Wing 1,4505,4507, and 4556. 
It discharges to Valve Box No.1 at the South Tank Farm. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank WC·11 is an active waste collection tank. The waste in the tank is 
pumped or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. 
Because the waste is continuously being collected and discharged, available analyses Indicate the con
tents of the tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, 
Cs-137, Co-60. and TRU, although some tanks also contain small amounts of uranium and plutoniom iso
topes. Because of the sample dilutions required to allow handling of radioactive tank liquids, the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result, only limited chemical analyses have been conducted to date. These analyses, however, appear 
to indicate a greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



Ii~80 

EPA 'II.A~ l' DATA SUMMARY, SHEET 

WAG '10 Number: 1.0 WAG Name,' MainPl8nt:Area' 

SWMU 10 Number: 1.39c SWMU Name: Active LLW Waste,Collection-Tank-(WC12) 

Location of Unit: The ORNL cOordinates for the tank are N 21,710 andE' 31,770: This tank is located 
south of Building 3587. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on' a concrete 
slab. The tank is 5.5 ft (1.7 rri) in diameter and 7.9 ft(2.3 m) long. The depth from the ground'surface 
to the top of the tank is 9.1 ft (2.8 m). The unit has a' volume of 1,()()(j gal (3,785 L) and a normal 
operating volume of 700 gal (2,649 L). 

Function of the SWMU: The tank receives waste from buildings 4505 an<f 4507. It dischargea,to Valve 
Box No. 1 at the South tank Farin. 

Dates of Operation: Date inStalled: 1951. 
Tank is still in service. 

Waste CharacterisfK;s: Tank WC-12 is an active waste collection tank. The waste In the tank is 
pumped or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. 
Because the waste is continuOusly being collected and discharged, available analyses indicate the con
tents of the tank only at the time of meaSurement. In general, the major nuclides of concern are Sr-90, 
CS-137, 00-60. and TAU, although some tanks alsO contain small amounts of uranium and plutonium iso
toPes. Because of the sample dilutions required to allow haildling of radioactive tank liquids, the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result, only limited chemical analyses have been condUcted to date. these analyses, however, appear 
to Indicate a greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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II-S1 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.39d SWMU Name: Active LLW Waste Collection Tank-(Wc-13) 

Location of Unit: The ORNL coordinates for the tank are N 21.725 and E 31.770. This tank is located 
south of Building 3587. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) in diameter and 7.3 ft (2.2 m) long. The depth from the ground surface 
to the top of the tank is 9.3 ft (2.8 m). The unit has a volume of 1.000 gal (3.785 L) and a normal 
operating volum!=l of 700 gal (2.649 L). 

Function of the SWMU: The tank receives waste from buildings 45OOS. 45OON. 4507. and 4508. It 
. discharges to Valve Box No. 1 at the South Tank Farm. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank WC-13 Is an active waste collection tank. The waste In the tank is 
pumped or jetted to the waste storage tanks at a preset time interval. or when the tank is filled. 
Because the waste is continuously being collected and discharged. available analyses indicate the con
tents of the tank only at the time of measurement. In general. the major nuclides of concern are Sr-90. 
Cs-137. Co-8O. and TAU. although some tanks also contain small amounts of uranium and plutonium iso
topes. Because of the sample dilutions required to allow handling of radioactive tank liquids. the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result. only limited chemical analyses have been conducted to date. These analyses. however, appear 
to Indicate a greater concarn due to radlonuclides than to the hazardous waste constituents. 

Release Data: No releases reported . 



11-82 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.3ge SWMU Name: Active llW Waste Collection Tank-(WC-14) 

Location of Unit: The ORNl coordinates for the tank are N 21,720 and E 31,770. This tank is located 
south of Building 3587. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) in diameter and 7.3 ft (?2 m) long. The depth from the ground surface 
to the top of the tank is 9.3 ft (2.8 m). The unit has a volume of 1,000 gal (3,785 l) and a normal 
operating volume of 700 gal (2.649 L). 

Function of the SWMU: The tank receives waste from Buildings 4501 and 4507. It discharges to Valve 
Box No. 1 at the South Tank Farm. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank WC·14 is an active waste collection tank. The waste in the tank is 
pumped or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. 
Because the waste is continuously being collected and discharged, available analyses indicate the con
tents of the tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, 
Cs-137, Co-6O, and TAU. although some tanks also contain small amounts of uranium and plutonium iso
topes. Because of the sample dilutions required to allow handling of radioactive tank liquids, the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result. only limited chemical analyses have been conducted to date. These analyses. however, appear 
to indicate a greater cOncern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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11-83 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number~ 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.40 SWMU Name: Active LLW Waste Collection Tank-(WC-19) 

Location of Unit: The ORNL coordinates for the tank are N 22,430 and E 31,595. This tank is located 
northeast of Building 3028. 

General Dimensions and Capacities: The unit is a horizontal stainless steel tank enclosed in a concrete 
vault. The tank is 6.1 ft 0.8 m) in diameter and 9.7 ft (2.9 m) long. The depth from the ground surface 
to the top of the tank is 12.9 ft (3.9 m). The unit has a volume of 2,100 gal (7.949 L) and a normal 
operating volume of 1.500 gal (5,678 L). 

Function of the SWMU: The tank receives low-level waste streams from buildings 3001. 3002. 3003. 
3004.3005.3008.3104.3010,3119 and 3042. It discharges to Valve Box No.1 located at the 
South Tank Farm. 

Dates of Operation: Date installed: 1953. 
Tank is still in service. 

Waste Characteristics: Tank WC-19 is an active waste collection tank. The waste in the tank is 
pumped or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. 
Because the waste is continuously being collected and discharged, available analyses indicate the con
tents of the tank only at the time of measurement. In general. the major nuclides of concern are Sr-90. 
Cs-137, Co-60, and TRU, although some tanks also contain small amounts of uranium and plutonium iso
topes. Because of the sample dilutions required to allow handling of radioactive tank liquids. the detec
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result, only limited chemical analyses have been conducted to date. These analyses, however, appear 
to indicate a greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



11-84 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.41 SWMU Name: Active lLW Waste Collection Tank-(W-12) 

Location of Unit: The ORNl coordinates for the tank are N 21,875 and E 31,060. This is located 
southwest of Building 3525. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 4.0 ft (1.2 m) in diamfilter and 5.33 ft (1.6 m) long. The tank has a volume of 700 gal 
(2,650 l) and a normal operating volume of 400 gal (1,500 l). 

Function of the SWMU: The tank receives waste from buildings 3525 and 3517. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank W-12 is an active waste collection. tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected "d 9ischarged, ~",~ilable analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-6O, and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses, however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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II~85 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.42a SWMU Name: Active LLW Waste Collection Tank-(W-16) 

Location of Unit: The ORNL coordinates for the tank are N 22,035 and E 31,065. This tank is located 
east of the South Tank Farm. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) in diameter and 7.3 ft (2.2 m) long. The depth from the ground surface 
to the top of the tank is 9.3 ft (2.8 m). The unit has a volume of 1,000 gal (3,785 L) and a normal 
operating volume of 700 gal (2.649 L). 

Function of the SWMU: This tank collects LLW from hot cells in Building 3026. 

Dates of Operation: Date installed: 1950. 
Tank is still in service. 

Waste Characteristics: Tank W-16 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are $r-90, Cs-137, 
Co-6Q, and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a reSUlt, only lim
ited chemical analyses have been conducted to date. These analyses, however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



11-86 

EPA II~A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.42b SWMU Name: Active LLWWaste Collection Tank-(W-H) 

Location of Unit: The ORNL coordinates for the tank are N 22,030 and E 31,065. This tank is located 
east of the South Tank Farm. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) in diameter and 7.3ft (2.2 m)long. The depth from the ground surface 
to the top of the tank is 9.3 ft (2.8 m). The unit has a volume of 1,000 gal (3,785 L) and a normal 
operating volume of 700 gal (2.649 L). 

Function of the SWMU: This tank collects LLW from hot cells in Building 3026. 

Dates of Operation: Date installed: 1950. 
Tank is still in service. 

Waste Characteristics: Tank W-17 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90. Cs-137, 
Co-60. and TAU. although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids. the detection limits 

• -. ~ ,I' t, < 

are considerably above those required for RCRA hazardous waste determinations. As a result, only lIm-
ited chemical analyses have been conducted to date. These analyses. however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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II-87 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.42c SWMU Name: Active LLW Waste Collection Tank-(W-18) 

Location of Unit: The ORNL coordinates for the tank are N 22,030 and E 31,700. This tank is located 
east of the South Tank Farm. ' 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
slab. The tank is 5.5 ft (1.7 m) in diameter and 7.3 ft (2.2 m) long. The depth from the ground surface 
to the top of the tank is 9.3 ft (2.8 m). The unit has a volume of 1.000 gal (3.785 L) and a normal 
operating volume of 700 gal (2.649 L). 

Function of the SWMU: This tank collects LLW from hot cells in Building 3026 and liquids from the 
3500 Area cell ventilation duct. 

Dates of Operation: Date installed: 1950. 
Tank is still in service. 

Waste Characteristics: Tank W-18 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval. or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-6O, and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids. the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses, however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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II-88 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.438 

WAG Name: Main Plant Area 

SWMU Nal1l&: Active LLW Waste Collection/Storage 
Tank-(W-21) 

Location of Unit: The ORNL coordinates for the tank are N 21,935 and E 30.550. This tank is located 
near Building 2537. 

General Dimensions and Capacities: The unit is a horizontal stainless steel tank enclosed in a stainlesa
steeHined concrete vault (double containment). The tank is 12.0 ft (3.6 m) in diameter and 60.0 ft 
(18.3 m) long. The depth from the ground surface to the top of the tank is 20.0 ft (6.1 m). The unit 
has a volume of 50,000 gal (189,270 L) and a normal operating volume of 40,000 gal (151,416 L). 

Function of the SWMU: The unit receives LLW streams from Valve Box No. 1 and Valve Box No.2 
located at the South Tank Farm. The tank functions as a collection and holding tank for feed wastes to 
the LLW evaporator. 

Dates of Operation: Date installed: 1976. 
Tank is still in service. 

Waste Characteristics: Tank W-21 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage t~nks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-60, and TAU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result. only lim
ited chemical analyses have been conducted to date. 'T~se anaiyses, however. appear to indicate a 
greater concern due to radionuctides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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11-89 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.43b 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection/Storage 
Tank-(W-22) 

Location of Unit: The ORNL coordinates for the tank are N 21,935 and E 30,570. This tank is located 
near Building 2537. 

General Dimensions and Capacities: The unit is a horizontal stainless steel tank enclosed in a stainless
steel-lined concrete vault (double containment). The tank is 12.0 ft (3.6 m) in diameter and 60.0 ft (18.3 
m) long. The depth from the ground surface to the top of the tank is 20.0 ft (6.1 m). The unit has a 
volume of 50.000 gal (189,270 L) and a normal operating volume of 40,000 gal (151,416 L). 

Function of the SWMU: The unit receives LLW streams from Valve Box No. 1 and Valve Box No.2 
located at the South Tank Farm. The tank functions as a collection and holding tank for feed wastes to 
the LLW evaporator. 

Dates of Operation: Date installed: 1976. 
Tank is still in service. 

Waste Characteristics: Tank W-22 is an active waste collection tank. The waste in the tank Is pumped 
or jetted to the waste storage tanks at a preset time interval, or whan the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-60. and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses. however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents; 

Release Data: No releases reported. 



U-90 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.44 SWMU Name: Active LLW Waste Concentrate Tank-(W-23) 

Location of Unit: The ORNL coordinates for the tank are N 21,935 and E 30.510. This tank is located 
at Building 2537. 

General Dimensions and Capacitie.s: Jl:Ie .. ~.mit is a horizontal stainless steel tank enclosed in a stainless
steel-lined concrete vault (double containment). The tank is 12.0 ft in (3.8 m) diameter and 80.0 ft 
(18.3 m) long. The depth from the ground surface to the top of the tank is 5.5 ft (1.7 m). The unit has 
a volume of 50,000 gal (189,270 L) and a normal operating volume of 40,000 gal (151,418 L). 

Function of the SWMU: The unit receives and stores the concentrated waste from the evaporator facil
ity prior to transfer to tanks W-24-W-31 in Melton Valley. 

Dates of Operation: Date installed: 1978. 
Tank is still in service. 

Waste Characteristics: Tank W-23 is an active waste collection tank. The waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. Because the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
Co-80, and TAU. although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lim
ited chemical analyses have been conducted to date. These analyses, however, appear to indicate a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases repor:ted •. 
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II·91 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU 10 Number: 1.45a 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Concentrate Storage 
Tank-(C-1) 

Location of Unit: The ORNL coordinates for the tank are N 21,820 and E 30,600. This tank is located 
at Building 2531. 

" General Dimensions and capacities: The unit is a horizontal stainless steel tank enclosed in a concrete 
vault (double containment). The tank is 12.0 ft (3.6 m) in diameter and 60.0 ft (18.3 m) long. The unit 
has a volume of 50,000 gal (189,270 L) and a normal operating volume of 40,000 gal (151,416 L). 

Function of the SWMU: The tank is part of an additional storage system to receive concentrates from 
the evaporator facility prior to transfer to tank W-23 and then to W-24-W-31 in Melton Valley. 

Dates of Operation: Date installed: 1964. 
Tank is still in service. 

Waste Characteristics: Tank C-1 is an active waste concentrate collection tank. Because the waste is 
continuously being collected and discharged, available analyses indicate the contents of the tank only at 
the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, Co-60, and TAU, 
although some tanks also contain small amounts of uranium and plutonium isotopes. Because of the 
sample dilutions required to allow handling of radioactive tank liquids, the detection limits are consider
ably above those required for RCRA hazardous waste determinations. As a result, only limited chemical 
analyses have been conducted to date. These analyses. however, appear to indicate a greater concern 
due to radlonuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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II~9t~ 

EP"~II.;Ai1! Dt..~A"SUMM~RY'SHEEt'~ 

WAG 10 Numt)er:' 1.0 

SWMU'ID Number:' 1.456 

WAG 'Name:' Main, PlantAres ," 

SWMU'Name: Active'LLW,'Waste,COncentrate'StOrage,', 
Tank"'-(C·2)': 

LocatiOn 'of Unit:" The ORNi:. coOrainates~foftlie'\tanl( 'are"N~21,820'and'E"30,6oof:T"is:'tankis':I0C8ted ' 
at Building 2531. 

General Dimensions and Capacities: The unifis a'horizontal'stainless 'steel'tank 'enclosed in,a;'concrete" 
vault (double' contalriment).· The tarik"is"l ~Lb ff(~t6' m) in diameter and:'60:0 'ff (18:3. mllong .. The'unit, 
has a volume of 50,000 gal (189,270 L) and'a;normaloperatiilg:volumeof 40,000 gal (151,416L). 

Function of the SWMU: The'tailk is 'partofar'!"additional<storagesystem,to receiVe(concentrates from:· 
the evaporator"facility prior'to transfer'to tanks'W·23 and then to: W~24':::'W!3'1in'MeItOn Valley.,' 

Dates of Operation: Date installed:' 1964.' 
Tank is'still in service. 

Waste CharacteristiCs: Tank C--2 is 'anactive'waste cOllection tank:, eecauS8"the'waste' is continuously 
being collected and diSch8rged:availabie' armlyses' indicate' the contents.of'thetank only .. at 'tile time of 
measurement. In general; the' major niJclid9S;Of'oonciH'n are Sr-90,' Cs-137, Qo,6O;' andTRU,:although 
some tanks also contain small amounts of:uranium and 'plutonium isotopes: Because of ,thErsample"dilu
tions required to allow haildling of'radioactivEftank liquids; the dete<::tion:limits are considerably abOve' 
thOse required for RcRA hazardous'waste determinations. As·a' result; only ,limited chemical analyses'. 
have been 'conducted to date. These'analyses; however, sppearto' indicate a 'greater concem due'to 
radionuclides than to the hazardous waste 'constitUents:· 

R8lease Data: No releases reported. 
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11-93 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.46 SWMU Name: Solid Waste Storage Area (SWSA) 1-(2624) 

Location of Unit: SWSA 1 is located in Bethel Valley at the foot of Haw Ridge, and the closest edge is 
approximately 25.0 ft (7.6 m) south of White Oak Creek. ORNL grid coordinates are N 20,980 and 
E 30,710. 

General Dimensions and Cspacities: The site is triangle shaped and encompasses approximately 1 acre 
(0.4 hal. It is fenced and grassed. 

Function of the SWMU: SWSA 1 was the first area used for burial of low-level solid wastes. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1944. 

Waste Characteristics: The burial ground is contaminated with unknown radionuclides and unidentified 
chemical constituents. Only a small amount (2,000-4,000 Ci) of solid radioactive waste was buried in 
SWSA 1. 

Release Data: Groundwater movement in the area is to White Oak Creek and is, therefore, monitored 
via the ORNL Stream Monitoring System. Monitoring activity in 1973 (when water samples were taken 
from two monitoring wells and a surface seep) indicated a low concentration of Sr-90. In 1975, water 
samples were taken from two wells and a surface seep and analyzed for Sr-90, Cs-137, and trans
uranic elements. The results from one well indicated low concentrations of Sr-90 (9.4 dpm/mL) and no 
indication of Cs-137 or transuranic elements. 



II-94 

EPA II.A.1 DATA SUMMARY SHEET 

wAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.47 SWMU Name: Solid Waste Storage Area (SWSA) 2-(4003) 

Location of Unit: SWSA 2 is located on the south side of a hill near the east entrance and main parking 
area of ORNL. northwest of Building 4500. ORNL grid coordinates are N 22,420 and E 32.310. 

General Dimensions and Capacities: The disposal area encompassed approximately 3.5 acres (1.4 hal. 
It is currently unfenced and has a grass cover. 

Function of the SWMU: The area was the second used to dispose of solid waste contaminated with 
beta or gamma activity, liquid waste contaminated with plutonium in stainiess steel drums, and alpha
contaminated material from off-site. 

Dates of Operation: Site commissioned: 1944. 
Taken out of service: 1948. 

Waste Characteristics: The burial site is reported to contain no waste. The burial waste and contam
inated soil were moved to another site (SWSA 3) some time after the site was closed in 1948 . 

. Release Data: No significant migration of radionuclides has taken place from SWSA 2. Coring was con
ducted in 1978 on the site asa part of subsurface investigations for a new building. Analysis of these 
samples indicated that the soil and water from 25 Ioc~tions around the site did not contain concentra
tions of tritium, gross beta, or gross alpha levels that were significantly higher than background samples 
collected throughout eastern and central Tennessee. 
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II-95 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.48 SWMU Name: Low-Level Waste Evaporator-(2531) 

Location of Unit: The Low-Level Waste Evaporator is located south of Central Avenue and west of 
Third Street, close to the South Tank Farm. ORNL grid coordinates are N 21,820 and E 30,600. 

General Dimensions and Capacities: Two 6QO-gal/h (2,27Q-Llh) evaporators are provided. All stainless 
steel vessels are contained in reinforced concrete vaults. Sumps and leak detection devices are pro
vided. 

Function of the SWMU: The Evaporator is used to concentrate LLW prior to storage or further treat
ment. 

Dates of Operation: Initiated: 1965. 
Second evaporator installed in 1979. The site is currently operational. 

Waste Characteristics: Feed to the Evaporator is ORNL LLW. Major radionuclides are Sr-90, Cs-137, 
Co-60, Ru-106, and trivalent rare earths (TRE). Some uranium, plutonium, and .TRU are also present. 

Release Data: No releases reported. 



II-96 

EPA II;A.1 DATA SUM~ARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.49 SWMU Name: Neutralization-Facility-(3518) 

Location of Unit: The Neutralization FacHity is located in the southwest part of ORNL just east of the 
current PWTP (Building 3544). ORNL grid coordinates are N 21,400 and E-30.900. 

General Dimensions and capacities: Concrete tank is divided into sections. Tptal capacity is about 
40.000 gal (151,416 L). 

Function of the SWMU: The main source of wastewater routed to Building 3518 is blowdown from the 
ORNL steam plant located to the west of the facility. 

Dates of Operation: Constructed in the late 1950s, the Neutralization Facility treated the radioactive 
contaminated process wastewatEjlr. In 1979, the PWTP was constructed, and Building 3518 was con
verted to provide neutralization of wastewater from various ORNL operations. 

Waste Characteristics: Waste currently being treated is feed water treatment from the ORNL steam 
plant. Waste currently being treated is ion exchange regenerant solution from the treatment of ORNL 
steam plant boiler feed water. The primary species are sulfate ions. 

Release Data: Once the wastewater has been neutralized and allowed to pass through the clearwen. it 
is routed directly to White Oak Creek. The typical flow through the system is 40,000 gall d 
(151,416 LId). 

e 

e 

e 



e 

e 

e 

IJ-97 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1 WAG Name: Main Plant Area 

SWMU 10 Number: 1.50 SWMU Name: PCB Storage Area-(2018 W) 

Location of Unit: Storage area is located immediately north of (behind) Building 2018 on the north side 
of Central Avenue. ORNL grid coordinates are N 22,280 and E 30,320. 

General Dimensions and capacities: The area is surfaced with asphalt and concrete. Dimensions are 
70 ft (21 m) by 15 ft (4.5 m). 

Function of the SWMU: The unit is designed for temporary storage of PCB-containing materials. 

Dates of Operation: Installed: September 1985. 
Site is still in use. 

Waste Characteristics: The waste consists of PCB-contaminated materials. 

Release Data: No releases or spills have been reported. 



11-98 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.51 SWMU Name: Process Waste Treatment Plant-(3544) 

Location of Unit: The site is located inside the main plant area along White Oak Creek. ORNL grid 
coordinates are N 21,320 and E 30,830. 

General Dimensions and Capacities: Average flow rate is about 105 gal/min (397 Llmin). Basin 3524 
is used to store excess flow during periods of high waste production. Design capacity of plant is 
288 galld (1,090 LId). The open, unlined, 750,OOQ-gal (2,835,OOQ-L) basin (3524) provides surge 
capacity for the plant. 

Function of the SWMU: The site is use({t'o treat proce~ y/aste for removal of Sr-90 and Cs-137. 
Treatment plant uses a scavenging precipitator-ion exchange (SP-IX) proCess developed at ORNL This 
process involves chemical precipitation, filtration, and ion exchange. Effluent is discharged to White Oak 
Creek through an NPOES discharge point. 

Dates of Operation: Installed: 1976. 
Site is still in operation. 

Waste Characteristics: Very low-level liquid waste streams are termed process waste and are primarily 
streams that would contain no radioactivity under normal operations but could become contaminated as 
a result of equipment failure or human error. Also, due to infiltration of contaminated groundwater into 
the system and the addition of LLW evaporator overhead, radionUC/ides are normally detected in the 
process waste. Maior radionuclides are Sr-9O and Cs-137. 

Release Dsts: Ion exchange resin is regenerated with nitric acid, and the solution is concentrated by 
evaporation and transferred to the low-level waste evaporator facility for storage. Sludge from the 
cl8rifier I precipitator is filtered to a dry soild cake, drummed and shipped to K-25 for storage. Treated 
effluent is released to White Oak Creek through an NPDES discharge point . 
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11-99 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.52 SWMU Name: Sewage Treatment Plant-(2521) 

Location of Unit: The sanitary wastewater treatment facility, located in Building 2521 at the west end of 
ORNl near the steam plant, serves a major portion of ORNl. ORNl grid coordinates are N 21,110 and 
E 29,980. 

General Dimensions and Capacities: Capacity of the new plant is 300,000 galld (1.1 X 106 l/d). 

Function of the SWMU: The facility treats sanitary wastes from the main plant area prior to release to 
White Oak Creek. In recent years, the previous waste treatment system occasionally failed to meet the 
discharge limitations of its NPDES permit issued by the EPA. The new extended-aeration activated 
sludge treatment system consists of an aeration chamber, a clarifier, sludge holding and recirculation 
equipment, aeration equipment. and sludge piping. Influent to the treatment system is directed to the 
aeration tank and then to the clarifier. Excess sludge from the clarifier is sent to the sludge holding 
basin. When sludge wasting is necessary, it is gravity fed to the sludge drying beds. Dewatered sludge 
is landfilled in SWSA 6. 

Dates of Operation: Site commissioned: 1986. 
Site is still in operation. 

Waste Characteristics: Waste treated is representative of domestic sewage, aHhough infiltration into 
the sewer system may introduce trace levels of radionuclides. No process wastes are included in the 
domestic waste. 

Release Data: Wastewater effluent from the final clarifier flows to the filter system and then to the 
existing Parshall flume-chlorine contact structure where it is measured. sampled, and chlorinated prior to 
discharge to the chlorine contact basin. The existing chlorination system feeds a chlorine·solution in the 
upstream portion of the chlorine contact basin. After sufficient contact time, the basin effluent is 
discharged into White Oak Creek through an NPDES discharge point. 



,1hlOO 

.EPA II;A.1 ,DATA ,SUMMARY,SI:IEET 

WAG:ID Number: 1,0 WAG . Name: Main Plant Area 

SWMU 10 Number: 1.53 _SWMU Name:.Septic Tank Jor-Building;3000-(3078) 

Location of Unit: Site is located north.of the 3000 substation. ORNLgridcoordinates are N. 23.100 and 
E 31,300. 

General Dimensions and capacities: Tank is 36 years old. constructed ,of concrete •. and has'a capacity 
of 580 gal (2,190 L). 

Function of the SWMU: Septic tank servicing Building 3000. 

Dates of Operation: Site commissioned: 1950. 
Site is still in operation. 

Waste Characteristics: Wastes are domestic sewage; there ·is not indication that· hazardous or nonha
zardous chemical wastes have been discharged to the tank. No radioactive wastevwas added to tank. 

Release Data: No reported leaks or releases. 
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11-101 

EPA II.A.1.0 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

SWMU 10 Number: 1.54 SWMU Name: Waste Oil Storage Tanks-(2525) 

Location of Unit: The.two oil storage tanks are located on the southeast side of Building 2325. ORNL 
grid coordinates are N 21,930 and E 30,310. 

General Dimensions and capacities: The tanks are steel and located above ground. Each tank has a 
capacity of 500 gal (1,893 L). Tanks are contained within a as-in. (91-cm) steel dike. 

Function of the SWMU: These units are holding tanks for waste oil. One tank is designed for soluble 
oils. 

Dates of Operation: Site installed: 1984. 
Tanks are still in service. 

Waste Characteristics: Waste is used oil. When the tanks are filled, oil is transferred to 55-gal drums 
and stored for recycling. 

Release Data: No releases have been reported from these tanks. 



H-W2 

EPAII .. A..:t DATA SUMM~YSHEET 

WAG 10 :Number: 2.0 WAG ,Name: White Oak Creek IWhite Oak Lake 

SWMUIO 'Number: 2.1 SWMUName: White Oak Lake and .Embayment ,(7846) 

Location of Unit: This site is located upstream and downstream of White oak Dam. south of ,the ORNL 
main complex. and near Clinch River Mile 20.8 (CRt< 33.5). The 'Dam was built about 0.6 mile (1.0km) 
upstream from where White Oak Creek empties into the Clinch River. ORNL grid coordinates of the 
White Oak Dam are N, 15.330 and E 23.360. 

General Dimensions and Capacities: The lake forms a body of water about 20 acres (8 ha)in area. 
Estimated volume in 1979 was 4,589.000 cubic ft (130.000 cubic m). 

j 

Function of the SWMU: The site is a surface impoundment for radioactive and other 'hazardous wastes 
that drain from ORNL via the White oak Creek Watershed. It serves as a final settling basin for waste 
released from ORNL operations and waste storage areas. 

Dates of Operation: Site commissioned: 1943. 
Site is still operating (after being drained in 1954). 

Waste Characteristics: Main radioactive contaminants are Sr-90. Cs-137, Th, U. and TAU. No accurate 
estimates exist for the inventory of hazardOUS chemicals in the lake; however. preliminary seoping'sur
veys have shown contamination by Cd and Cr in stream gravels. The average 1985 concentrations of 
radjonuclides in the water discharged at White Oak Dam were Co-8O. 63 x '10-9 #tCi/mL; Cs-137, 42 
x 10-9 #tCi/mL; Sr-90. 300 x 10-9 #tCi/mL; and H-3, 350 x 10-8 #tCi/mL. The lake bed contains an 
estimated sediment volume of 1.3 x 106 cubic mof sediment, ,with estimated activities of Cs-137, 
591 Ci; Co-8O. 33 Ci; and Sr-90. 20 Ci. , ' 

Release Data: Total curie discharge from WOO in 1985 was Sr-90 (3.0 Ci), Cs-137 (0.42'Ci). Co-8O 
(0.62 Ci). and H-3 (3.700 Ci). 
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U-103 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 2.0 WAG Name: White Oak Creek/White Oak Lake 

SWMU 10 Number: 2.2 SWMU Name: White Oak Creek and Tributaries (0853) 

Location of Unit: The site is located in Melton and Bethel valleys. and provides drainage for the ORNL 
installation. The creek flows into the Clinch River about 1.5 miles (2.4 km) north of the junction of Inter
state 40 and State Highway 95. 

General Dimensions and Capacities: This system drains an area of 3.830 acres (1.550 ha) .. 

Function of the SWMU: The creek drains the ORNL installation. Treated sewage and process wastes 
are released to the creek after treatment. LL W after treatment in the PWTP Is also discharged to the 
creek. 

Dates of Operation: The creek and its tributaries have been used for waste disposal purposes since 
ORNL was opened. 

Waste Characteristics: Main contaminants are Sr-90. Co-6O. Cs-137. H-3, and metals (Hg, Zn, and Cr). 
Hazardous chemicals. including PCBs. may also be present in the stream sediments. The estimated 
inventory is Sr-90 (>5.0 Ci). Cs-137 (>100.0 Ci), Pu-239 (0.5 CI). 

Release Data: See SWMU 2.1. 

.'. 



H~104:' 

EPA"lbA' •. 1, DAJ)A~SUMM~R¥{SHEET: 

WAGID·Number: 3:0' WAG; Name,' Solid; Waste: Storage· Area< (SWSA)i 3 

SWMU~ID Number: 3: 1, SWMU;Name:' SWSA 3~t1001), 

Location of Unit: SWSA3.is located,in BetherValley, iFI'afenced:area atthe'fOot of 'Haw. Ridge· about 
0.6 mile (1.0'km) west oHheORNL complex· .. ORNL grid:coordinates'areN,2l,760 and E 26;200; 

General Dimensions and capacities: Approximate~totat:area; is 7: acres· (2:a.ha); It· is estimated. that' 
44,000, to. 56,000 Ci of: radiOactive. wastelwas buried inI SWSh:,3, It;is:estimatedUhat 600;OOO:cuft:of 
LLW was buried. 

Function of the SWMU: The' site' was· used as' a: landfill;fbr:·the; storage: of.lowi'level: solid: radioactive' 
waste. The site was.also'used to:store:scrap,metaL 

Dates of Operation:' Site'commissioned! 1946, 
Taken out of service: 1951. 

:",,. 

Waste Characteristics: Little' is~ known about'the' kinds. of:' wastes: stored: at this. site; l:.arge: items· were 
stored,aboveground within the fenced.!in· area. Alpha: wastes' contained:in:.drums' were··deposited.in, 
concrete-iined trenches andcovered,with concrete: Betaigamma, wastes: were buried:in,unlined:trenches 
and backfilled with,lwil; 

Release Data: In 1964, weir water samples'ware'analyzed ancfindicated:the' presence'ohmall amounts 
of 'trivalent rare earths (TRE);. Sr-90; and:H-3: Well'wat~r samples.collected·in 197·3 indicated Sr-90 lev
els up. to 3.0 dpml mL. Soil.samples; anaIyzed;im 1978iooicatedJlevels:higher than, natural background: 
Geologic' and hydrologic factors of this, area favor a:complex pattarn I of! radionuclide, movement! Frac
tures and solution cavities of the Iimestone'represent'potentialP,8thways.for groundwater movement and' 
radionuclide migration: 

A connection from SWS/\ 3 to Raccoon, Creek, has also been. demonstrated,~ and~ is. thOught to 
represent a solution channel that'allowsrapid',transmissiori of;water, during: storms. The qUantities,of 
radionuclides transported are'small. 
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11-105 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 3.0 WAG Name: Solid Waste Storage Area (SWSA) 3 

SWMU 10 Number: 3.2 SWMU Name: Closed sCrap Metal Area (1562) 

Location of Unit: A triangle-shaped section (approximately 4 acres [1.6 ha]) is situated south of a por· 
tion of the fenced area of SWSA 3 and is called the Scrap Metal Area. ORNL grid coordinates are 
N 21,270 and E 26,290. 

General Dimensions and Capacities: The area covers about 4 acres (1.6 ha). 

Function of the SWMU: The purpose of the site was to serve as a storage site for contaminated metal. 
Most of the scrap has now been buried in other SWSAs (1984), and the area is posted. 

Dates of Operation: Site commissioned: 1951. 
Site inactive: 1976. 

Waste Characteristics: Some contaminated tanks and equipment are still stored aboveground. Tanks 
may be contaminated. The amount of material stored is not reported. 

Release Data: Health Physics surveys of the area indicated that a radioactive tank is buried near the 
SWSA 3 boundary. One area showed gross radioactivity or Cs-137 levels significantly above back· 
ground. It is suspected that this contamination came from runoff from SWSA 3. Surveys Indicate that 
contamination of the scrap metal is very low, if present at all. 

;., 



~II-:I06 

EPA,II.A.1DATA SUMMARY ,SHEET 

WAG ID Number: 3.0 ,WAG Name: ;SoIid Waste Storage Area (SWSA) 3 

SWMU 10 Number: 3.3 SWMU : Name: Contractors' landfill-(1554) 

Location of Unit: The site is I~t,ed west of SWSA "3, ,which is located west of the main ORNL plant 
area. ORNl grid coordinates are N 21,420 andE 25,000. 

General Dimensions and capacities: The .area of the site is .approximately 7 ;acres (2.8 ha). Access is 
limited by a locked gate. 

Function of the Unit: The purpose 'of the landfill is disposal of debris from construction sites andnoncon
taminated demolition activities. The site is also used as a disposal area for fly ash from the ORNl 
steam plant. 

Dates of Operation: Opened: 1975. 
Site is still in operation. 

Waste Characteristics: This facility is now permitted by TOHE.OnIy noncontaminated debris and con
struction materials are allowed in the landfill. No hazardous or'radioactive wastes are allowed. Prior to 
permitting, it is.believed that similar materials were disposed of in .theContractors' Landfill; however, 
there is no documentation to support this and it is possible that contaminated soil from construction 
activities in the main plant was disposed of here. Monthly inspections are conducted to ensure compli
ance. 

Release Data: No releases reported. 
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11-107 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 4.0 

SWMU 10 Number: 4.1 

WAG Name: Solid Waste Storage Area (SWSA) 4 

SWMU Name: Low-Level Waste Une North of 
Lagoon Road (7800) 

Location of Unit: The site is located along Lagoon Road. ORNL grid coordinates are N 19,880 and 
E 29.400. 

General Dimensions and Capacities: SWMU 4.1 Is the LLW transfer line that is located on the north 
side of Lagoon Road. Une was used to transfer LLW to the Pits and Trenches (WAG 7). 

Function of the SWMU: The first 1.5-mile (2.4-km) section of the waste transfer line is 2-in.-diam (5-crn
diam) cast-iron pipe installed in June 1954 to transfer LLW from the Bethel Valley waste stQrage tanks 
to Waste Pit 2. Carbon steel extensions to Trench 5 (1960). Trench 6 (1961), and finally to Trench 7 
(1962) completed the transfer line to the waste pit area. In 1966. a cast-iron line was installed from 
Trench 7 to the Old Hydrofracture Facility (1.5 miles). This line was replaced in 1971 by a stainless 
steel line installed next to the old cast-iron line. This line was taken out of service in 1975. 

Dates of Operation: Site commissioned: 1960. 
Site inactive: about 1960. 

Waste Characteristics: Wastes handled in the transfer system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90. Cs-137. Ru-106, Co-6O. and various rare earths. Some plu
tonium, uranium, and TRU isotopes were also present in the waste streams from certain sources. (See 
waste description entry for SWMU 1.5a for additional details.) 

Release Data: Radiation measurements at 3 ft above the ground and at ground surface were systematI
cally made along the entire transfer line with Geiger-Mlller (G-M) counters equipped with beta shields. 
The measurements were made directly above the pipeline and 5 ft (1.5 m) to the right and left of the 
line. More than 700 readings were made beginning at the hydrofracture site; although three definite 
areas defining leaks were identified, those areas adjacent to SWSA 4 typically yieldec:t activity rates 
of only about 0.04 mR/h. thus indicating no leaks detectable at ground leVel. 



·U·)J08 

·EPA II.A.1 DATA.SUMMARY-SHEET 

WAG 10 Number: 4.0 WAG Name: Solid Waste Storage Area (SWSA 4) 

SWMU 10 Number: 4.2 SWMU Name: Pilot Pits 1,.2 (7811) 

Location of Unit: This site is located .south of SWSA 4 on the road .leading to the waste pits and 
trenches. ORNL grid coordinates are N 18,620 and E 26,980. 

General Dimensions and capacities: The area is f~ced and ·paved with asphalt. Approximate size is 
150 ft x 150 ft (46 m x 46 m). 

Function of the SWMU: The site was originally constructed to perform pilot scale experiments related 
to fixation of high-level radioactive wastes. 

Dates of Operation:-As experimental facility: 1955-1959. 
The site is now used for 8torageof equipment and leaching tests on coal ·and muni
cipal solid wastes. 
Site inactive: 1976. 

Waste Characteristics: The only radioactivity.used at the site was .approximately 100mCi of mlxedfis
sion products. This activity was rem,(?Ved. ·Some 'sediment cores from a previous Clinch River study are 
stored at the site, as are certain radionuclides. 

Release Data: No reported releases. 
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II-109 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 4.0 WAG Name: Solid Waste Storage Area (SWSA) 4 

SWMU 10 Number: 4.3 SWMU Name: SWSA 4 

Location of Unit: Latitude 35.91586. longitude 84.31989. SWSA 4 is located in Melton Valley about 
0.5 mile (605 m) southwest of the main ORNL complex. The site is bounded on the northern side by 
Lagoon Road. ORNL grid coordinates are N 19.220 and E 28,180. 

General Dimensions and Capacities: SWSA 4 covers an area of 23 acres (9.3 ha). This landfill was 
used for about 8.5 years and contains an estimated 2.000,000 cubic ft (57.000 cubic m) of waste. 

Function of the SWMU: The unit was a solid waste landfill designed to contain radioactive solid waste. 
For a period of time, the landfill was designated as the Southern Regional Burial Ground by the Atomic 
Energy Commission (AEC) and received wastes from nuclear installations in the eastern United States. 

Dates of Operation: Site commissioned: February 1951. 
Taken 9ut of service: 1959. 

Waste Characteristics: Little information exists to characterize the type, concentration. or quantity of 
radionuclides placed in SWSA 4. Radioactive elements include Sr-90. CS-137. Co-SO. Po-210, H-3, 
Sb-125. and Pu-239. About 90,000 to 120.000 Ci of waste has been buried, but the actual amount is . 
difficult to assess. Types of waste include paper. glassware, scrap metal, dirt. filters. oils, powders, 
depleted uranium, animal carcasses. and large pieces of equipment. 

Release Data: Much of the waste in SWSA 4 is located in or very near the water table. Principal 
radionuclides present in groundwater in and near SWSA 4 are H-3 and Sr-90. with occasional readings 
of Co-6O, Sb-125. and Cs-137. SWSA 4 contributes about 35 to 50% of the Sr-90· that is discharged 
yearly from the woe basin at White Oak Dam. A surface runoff collector and diversion system was 
constructed In 1975; a second system was built in 1983. These diversion systems show early indica
tions of reducing Sr-90 releases to woe. Stream gravel surveys have shown that SWSA 4 is a signifi
cant source of Sr-90 and Cs-137. 

! 
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IJ .. +IOf, 

EPA,tllt'Ahl DATA;SOMMARYi'SHEE\r' 

WAGID Number: 5;0:: 

SWMu'li:fNumbe"': ff..1s,: 

WAG; Name,,· SOlid~Waste:'Storage,Area (SWSA): 5:. 

SWMIJ' Nante:: LLW~lines and:Leak' Sites~Of.fF; 
Releaseof.'G'touti'.· 

LoCatiOn of Unit: This-sitE{lsfa:spill, tfiat 7resultecffl'ortfwater 'floWi~~fr;om'an; obser.vatiOn'well"drilled ,as., 
a part oftM fraCturin{fexperlnierits entia· DHF: ORNL coordinates, areoN: 17',050,and"E: 28,620: 

General Dimensions' ancH:Japacities: No dimensioi'lS,fortt'ieeontamlnated:area':have:been 'reported: 
Aniount (Volume) of waste spillea is not 'known' .. 

FunCtion of the SwMtJ: The' weliw8s:tleingdrilledias"a"part,6FreseBrch rel8.tedto'the grout.sheets 
prOdLicEid et'fhe Old:ftYdrofracture FacilItY; 

Dates of operation: SPill reported ih'l968: 

Waste CharactiiristiC$: The' waste is water' c6iitainirig:Sr .. gO: 

ReleaSe bata: Strontium' (0.12 Cij:ffoiti tile; well; as measured I at' monitOring, station No.4, in . Melton 
Branch, acCOunted for 70% 6f the total Sf reteased'torthe lake; 
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WAG 10 Number: 5.0 

SWMU 10 Number: 5.1b 

II-Ill 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Lines and Leak Sites-Building 
7852 Hydrofracture Injection Area 

Location of Unit: This site is a grout leak at the Old Hydrofracture Facility. See ORNL grid coordinates 
N 17,200 and E 28,550. 

General Dimensions and capacities: SWMU 5.1b is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is reported to be approximately 2,300 gal (8,700 L) of waste
grout slurry released to the waste pit at the facility. 

Function of the SWMU: The leak occurred because a valve failed at the Old Hydrofracture Facility. 
Waste grout was directed to the waste pit. 

Dates of Operation: Date leak occurred: July 31, 1977. 

Waste Characteristics: Wastes handled were evaporator concentrated LLW. Major radionuclldes were 
Sr-90. Cs-137, Ru-106. Co-60, and various rare earths. Some plutonium, uranium, and TRU isotopes 
were also present in the waste streams. 

Release Data: On June 30, 1977 at approximately 3:30 p.m., a valve at the Shale Fracture Facility 
failed when the waste slurry was being pumped at 130 gall min to a depth of 820 ft (250 m) at 3,200 
pal. An estimated 2,300 gal (8,700 L) of waste slurry leaked into the waste pit designed to handle such 
events. The injection was terminated. A by-pass was installed around the fauity valve, and the well and 
the associated pipe system were flushed with water, thereby placing the facility in stand-by condition. 
All of the valves in the high-pressure system were reinspected and cores, seats, and seals were 
replaced. The contents of the wasta pit were retrieved and included in the injection. The injection was 
completed on July 2, 1977. 



11-112 

EPA II.A.'1 'DATASUMMARY,SHEET 

wAG ,10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.2 SWMU,Name: Old Hydrofracrure Facility (OHF) Pond (7852A) 

LOcation of Unit: The pond is located at the southwest comer of SWSA 5, near Building 7852. ORNL 
grid coordinates are N 17,300 and E 28,530. 

General Dimensions and Cspacitles: This site is an unlined'pond whose dimensions are 20 X 100 ft (6 
X 30 m) with an average depth of about 6.0 ft (1;8 m). Capacity is about 100,000 gal (380,000 L). 
The sides are lined with limestone rip-rap. The bottom of the pond contains about 15,000 gal 
(57,000 L) of contaminated sediment. 

Function of the SWMU: The pond was designated to receive the accidental release of waste grout mix
ture in the event of a wellhead 'rupture. 

Dates of Operation: Site commissioned: ,1964. 
Taken out of service: 1980. 

. Waste Characteristics: More than 95% of the radioactivity is in the approximately 1-ft-deep sediment. 
Main radlonuclides include Cs-137, Sr-90, Co-6O, and Cs-l34. Maximum dose rates are 100 and 

i'" Jr .... 

300 mrad/h at a height of 4 in. (10 em) above the pond'yvater. Total activity of water, sediment, and 
clay is 71 mCi, 404 Ci, and 11.7 Ci, respectively. 

Release Data: Four quarters of groundwater monitoring indicated that Sr-OO is the major radionuclide 
contaminating groundwater. 
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H-I13 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.3 SWMU Name: OHF Site Surface Facilities (7852) 

Location of Unit: This site is located 1.0 mile (1.6 km) southwest of the main ORNL complex. in the 
southwest corner of SWSA 5. ORNL grid coordinates are N 17,160 and E 28.620. 

General Dimensions and Capacities: This facility consists of a mixing cell, pump cell. well cell. and 
transits-roof-covered engine pad (all part of Building 7852). The sits also contains three dry storage 
bins, a water tank. waste pit, and a pump house. Not covered here are the waste storage tanks, 
(SWMU 5.5) and emergency waste pond (SWMU 5.2). 

Function of the SWMU: The function of the OHF is to provide for the permanent disposal of liquid 
radioactive waste in impermeable shale formations at a depth of about 1,000 ft (300 m). This is accom
plished by mixing the radioactive waste with solids (such as cemanO. forming a grout that can be 
pumped into shale. where it solidifies in thin sheets. 

Dates of Operation: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste Characteristics: Wastes injected were similar to those discharged to the pits and trenchas (eva
porator concentrated LLW). Main radionuclides were Sr-90. Cs-137. Co-60, and TRE. No analysas of 
hazardous constituents are reported. In the control room, absorbed dose rates ranged from 75 to 
600 mrad I h, while the maximum transferable beta-gamma activity and alpha activities were 
49,000 dpm/100 sq cm and 40 dpm/100 sq em, respectively. Higher dose rates were observed in 
the mixing, pump, and well cells. 

Release Data: No information exists for releases from this SWMU. 

." 



WAG ID Number: 5.0 

SWMU ID Number: 5.4 

1I-114 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: New Hydrofracture Site Surface 
Facility (7860) 

Location of Unit: T~ New Hydrofracture Facility (Building 7860) is located in Melton Valley about 
1 mile (1.6 km) south of the main ORNl facilities in Bethel Valley. The new site is about 600 ft (244 m) 
south of the Original shale fracturing facility, and it is on the south side of Melton Branch and Melton 
Branch Road. See ORNL coordinates N 16,500 and E 28,180. 

General Dimensions and capacities: The new facility houses the injection cell, a pump cell, a mixing 
cell, a control room, an emergency waste tank, and servi~ areas. Recently installed LLW storage 
tenks located adjacent to the site served as the liquid wast~rfeed tanks for the process. The grout is 
injected into the shale formation at a depth of about 1,000 ft (300 m). The plant is designed to handle 
150,000 gal (567,600 L) per inj~ion. 

Function of the SWMU: Hydrofracture is a large-scale batch process for the permanent disposal of 
liquid or slurried radioactive waste. In this process, the waste is mixed with cement and a blend of 
other solids to form' a grout. The grout is then injected into an underground impermeable shale formation 
and hardens within about 12 h. 

Dates of Operation: Facility commisaioned: May 1982. 
Facility placed on standby: 1985. 

Waste Characteristics: The wa~Et was grout in the form of concentrated LlW mixed with cement and a 
blend of other solids. The source of llW was evaporator concentrates and sludges removed from the 
gunite tanks in Bethel Valley. 

Release Data: During injection operations. failure of equipment could result in grout being discharged to 
an underground waste holding tank. 
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II-II5 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.5a SWMU Name: OHF Waste Storage Tank (T1) 

Location of Unit: ORNL coordinates are N 17,170 and E 28,498. The tanks are located at the OHF 
and are used to store LLW prior to injection. 

General Dimensions and Capacities: Tank T1: Outside diameter is 8.0 ft (2.4 m). Length is 44.2 ft 
(13.5 m). The tank is made of carbon steel. All tanks are covered with 4.0 ft (1.2 m) of soil (minimum) 
and are cathodically protected. 

Function of the SWMU: The site is used to store radioactive waste prior to blending with grout. 

Dates of Operation: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste Characteristics: Maior radionuclides are Os-137, Sr-eo, Co-60, and TAU materials. A radiologi
cal characterization of the OHF showed that T1 tank may contain 1,000 Oi in 1,100 gal (4,200 U of 
sludge. 

Release Data: In a direct walk-over survey, the direct beta-gamma absorbed dose rate in the vicinity of 
the waste storage tanks was less than 1 mrad/h at 0.4 to 1.2 in. (1 to 3 em) above the surface. No 
tank leaks have been reported. 



II-1l6 

EPA II.A.1: DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.5b SWMU Name: OHF Waste Storage Tank (T2) 

Location of Unit: ORNL grid coordinates are N 17,170 and E 28,510. The tanks are located at the 
',OHF and are used to store LLW prior to injection. 

General Dimensions and capacities: Tank T2: Outside diameter is 8,0 ft (2.4 m). Length is 44.2 ft 
(13.5 m). The tank is made of carbon steel. All tanks are covered with 4.0 ft (1.2 m) of soil (minimum) 

-and are cathodically protected. 

Function of the SWMU: The tank is used to store radioactive waste prior to blending with grout. 

Dates of Operation: Site commissioned: 1963. 
Taken out ofserv~: 1980. 

'A' 

Waste Characteristics: Major radionuclides are Cs-137, Sr-90, Co-6O, and TRU materials. A radiologi
cal characterization of the OHF showed that tank T2 may contain 1,000 Ci in 1,100 gal (4,200 L) of 
sludge. 

Release Data: In a direct walk-over survey, the direct beta-gamma absorbed dose rate in the vicinity of 
the waste storage tanks was less than 1 mrad/h at 0.4 to 1.2 in. (1 to 3 em) above the surface. No 
tank leaks have been reported. 
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11-117 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.5c SWMU Name: OHF Waste Storage Tank (T3) 

Location of Unit: ORNL grid coordinates are N 17,143 and E 28,540. The tanks are located at the 
OHF and are used to store LLW prior to injection. 

General Dimensions and Capacities: Tank T3: Outside diameter is 10.5 ft (3.2 m). Length is 42.0 ft . 
(12.8 m). The tank is made of carbon steel and rubber lining. All tanks are covered with 4.0 ft (1.2 m) 
of soil (minimum) and are cathodically protected. 

Function of the SWMU: The tank is used to store radioactive waste prior to blending with grout. 

Dates of Operation: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste Characteristics: Major radionuclides are Cs-137, Sr-90, Co-60, and TRU materials. A radiologi
cal characterization of the OHF showed that tank T3 may contain 1,000 Ci in 1,300 gal (4,900 L) of 
sludge. 

Release Data: In a direct walk-over survey, the direct beta-gamma absorbed dose rate in the vicinity of 
the waste storage tanks was less than 1 mrad/h at 0.4 to 1.2 in. (1 to 3 em) above the surface. No 
tank leaks have been reported. 



':n~118 

EPA ;1I.A.1 ,OAT A ··SUMMARYSHEET 

WAG IO:Number: 5.0 WAG 'Name: 'Solid Waste Storage Area '(SWSA) 5 

SWMU \10 Number: 5.5d SWMU Name: OHF Waste 'Storage Tank (T4) 

",' 1 ~, 

Location of Unit: ORNL grid coordinates areN 17,.140 and E 28,550. The tanks are located at the 
OHF and are used to storeLLW . prior to .injection. 

General Dimensions and Capacities: Tank T4: Outside diameter is 10.5 'ft (3.2 'm). Length is 42.0 ft 
(12.8 m). The tank is made of ,carbon steel and rubber.lining. All tanks are covered with 4.0 ft(1.2m) 
of soil (minimum) ·and 'are cathodically protected. 

Function of the SWMU:Used to store radioactive waste prior to'blending with grout. 

Dates of Operation: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste Characteristics: Major radionuclides are Cs-137,Sr-90,C0-60, 'and TRUmaterials. A radiologi
cal characterization of the OHF showed·thattank T4 may contain 1,000 Ciin 1,300 gal (4,900'L) of 
sludge. 

Release Data: In a direct walk~ver survey, .the direct beta~amma absorbed dose rate in the vicinity of 
the waste storage tanks was less than 1 mrad/h at 0.4 to 1.2 in. (1 to 3 cm) above the surface. No 

r -
:tank leaks have been . reported. : ' 

e 

e 

e 



• 

e 

e 

11-119 

EPA fI.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.5e SWMU Name: OHF Waste Storage Tank (T9) 

Location of Unit: ORNL grid coordinates are N 17,170 and E 28,520. The tanks are located at the 
OHF and are used to store LLW prior to injection . 

. General Dimensions and Capacities: Tank T9: Outside diameter is 10.0 ft (3.0 m). Length is 19.5 ft 
(5.9 m). The tank is made of carbon steel (straight side dimensions). All tanks are covered with 4.0 ft 
(1.2 m) of soil (minimum) and are cathodically protected. 

Function of the SWMU: The tank is used to store radioactive waste prior to blending with grout. 

Dates of Operation: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste Characteristics: Major radionuclides are Cs-137, Sr-90, Co-80. and TRU materials. A radiologi
cal characterization of the OHF showed that tank T9 may contain 600 Ci in 600 gal (2.200 U of 
sludge. 

Release Data: In a direct walk-over survey. the direct beta-gamma absorbed dose rate in the vicinity of 
the waste storage tanks was less than 1 mrad/h at 0.4 to 1.2 in. (1 to 3 em) above the surface. No 
tank leaks have been reported. 



11-120 

EPA If.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 . WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.6 SWMU \"lame: Process Waste Sludge Basin (7835) 

Location of Unit: The site is located in the northern part of SWSA 5 in Melton Valley. ORNL grid coordi
nates are N 18.450 and E 30.020. 

General DimansJons and Capacities: Dimensions are 85 X 85 ft (26 X 26 m). with a depth of 8 ft 
(2.4 m)~ A PVC (polyvinyl chloride) liner covers a compacted clay bottom. 

Function of the SWMU: The basin was used to contain anc;! settle ~Iudge produced by the ORNL Pro
cess Waste Treatment Plant (3544). Supernatant was pumped back to the PWTP (3544). 

Dates of Operation: The basin was constructed in 1976. 
Taken out of service: 1981. 

Waste Characteristics: Sludge C9nstit~nts are primarily ferrous sulfate and ferric hydroxide. with fis-
sion products present. . 

Release Data: As much as 50 Ci may be contained in the 40ft (1.2-m) layer of sediment. 
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11-121 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.7 SWMU Name: SWSA 5 

Location of Unit: Latitude 35.91401, longitude 84.31295. The site Is located on a hillside east of woe, 
between SWSA 4 and Melton Branch. ORNL grid coordinates are N 17,820 and E 29,580. 

General Dimensions and Capacities: SWSA 5 (north and south) is a fenced area of about 80.0 acres 
(32.3 hal. Land used totals 50.0 acres (20.2 hal. It is estimated that 3.09 X 106 cu ft (88.520 cu m) 
of waste was buried. 

Function of the SWMU: The site is composed of two distinct geographical areas providing different 
solid waste storage functions. SWSA 5 (south) was used for disposing of routine buried waste; SWSA 5 
(north) is used to retrievably store transuranic contaminated waste. 

Dates of Operation: Site commissioned: 1959. 
Taken out of service: 1973 (except for TRU retrievable storage). 

Waste Characteristics: Retrievable wastes are TRU isotopes and U-233. Major wastes are contam
inated with Sr-gO, Cm-244, Pu-238. Ru-106, Cs-137. Co-80, and H-3. Total Inventory is <2.1 X 10&Ci. 

Release Data: Normal problems caused by infiltration of precipitation were aggravated at SWSA 5 
because of poor trench orientation. Fairly high amounts of Sr-90 and measurable amounts of Cm-244 
and Pu-238 were detected In one area. Corrective actions were taken. Water from SWSA 5 drains 
southeast into Melton Branch. and most of the surface water runoff is monitored at Station 4 on Melton 
Branch. The major contaminants detected In water seepage are Sr-SO and H-3. Average concentration 
of H-3 was 0.2 mCi/mL 



W122: 

EPA:'II;A~\1' DATA~SUM~ARY'SHEET:" 

WAG ,10 Number:, 5~O, 

SWMU 10 Number:' 5:88, 

WAG::~8me;' S6l1d"Waste~Storage'Ai"ea"(SWSA) 5: 

SWMliI Name, LI.lWvWaste~COncentrate;-Storage!> 
Tank;:(W;2'" ::: 

Location ofUtilt: ' T'Ile' site"ls::located:at 'Suildihg;,7830;:,nearthel'hydt'ofractOre::facilit}tfin'MeltbnNaHey.' 
ORNLgrid: coordinates ar9"N !16:580:and'E~28;030:' 

General Dimensions and .Ci!pscifies,;: The ;tank~measures:"12;O~ft'(3~7'm) 'in diameter 'and~80:0"ft "( 18:3:' 
m) In length and, has a capacity JofI50;OOO:gat(190,OOO:L).: It is:a~hor:izontalrstalrilessisteel,t8nl(dna:' 
stalnless,steeHined' concrete'vautt~(double"contalnment)~~, 

Function of the?SWMU::, The:system:,'of~tanl(s'stores~the;concentrated'U':Wifrom>tne:evaporator·via,' 
tanks W-23; c: 1: and: C;2. The.waste:>!s', stored~in';these:;tanks~until"it: can'b'eldi$pOsed~o1 :by,a:;solidifica"" 
ticn process: Notetllat ,the;hydrofractOre'process?is3cull'entlymot:in'use;"The;tanl(slwill~also:l:ie;used:'to~ 
receive IIquids:from<the',vault sumpa':fromtth'Erhydr'ofl'actureprocess:'< 

Dates'of,Operation:, Site;commissi6ned::~ 1980:'
CUrrent, status" site~is:;activ9=' 

Waste Characteristics: ' TfI8' wastes.transferred. to;;these,.tanks,are~evarx>ratOr .. concenttates~and1·sludges. 
transferred from' the main'wa8tei'storage:tanks~iri'B8theIN alley: .M8jor:'constituents'are:SI':-90;',Cir.137 , 
00«)" and'TAU; Chemical :composition'dilta~are::reported;'however: ,because:of:dHuti6n~r~red:,to, 
allow handllhglnunshielded, facilities; tM.:d8tectioo'limits,are 'elevated:isuch"that :most :01· the:analyses-o 
are reported as Jess' than~thedetection',limitss:..lnventory,:data"for,;radionuclides:are'available;for;the::tank; 

Release'Data: These;"tank8:h8ve~,not::t>eenr.repor.ted,;toinave::leak'ed:for\8P.Hled·,wastes~;, 

'\i~V 1-;.:?-'. 
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II-123 

EPAII.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.8b 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste Concentrate Storage 
Tank (W-25) 

Location of Unit: The site is located at Building 7830,·near the hydrofracture facility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

General Dimensions and Capacities: The tank measures 12.0 ft (3.7 m) in diameter and 60.0 ft (18.3 
m) in length and has a capacity of 50,000 gal (190.000 L). It is a horizontal stainless steel tank in a 
stainless-steet-lined concrete vault (double containment). 

Function of the SWMU: The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23. C-1, and C-2. The waste is stored in these tanks until it can be disposed of by a·solidlfica
tion process. Note that the hydrofracture process is currently not in use. The tanks will also be used to 
receive liquids from the vault sumps and bleedback from the hydrofracture process. 

Dates of Operation: Site commissioned: 1980. 
Current status: site is active. 

Waste Characteristics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are Sr-90, Cs-137. 
Co-60, and TRU. Chemical composition data are reported; however. because of dilution required to 
allow handling in unshielded facilities. the detection limits are elevated such that most of the analyses 
are reported as less than the detection limits. Inventory data for radionuclides are available for the tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 

";1 
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'11-1'24 

:EP.A\II.A.1 "f)AlfASUMMARY'SHEET 

WAG 10 Number: .5;0 

SWMU ID Number: 5:8c 

. WAG Name::Solid Waste. Storage Area '(SWSA) 5 

"SWMU:Name: .LLW Waste Conceritr'ate 'Storage, 
Tank (W~26) 

Location of Unit: The ,site 4s located!at:Building '7830, near·;thehydrofracrure facility'in Melton Valley. 
ORNLgrid coordinates areN 16,580 and E 28,030. 

General Dimensions and Capacities: Thetank'measures 12:0~ft (3.7 mHn.dlameter.and 60l0ft (18.3 
m) in length and has a capacity of 5,000 gal (19();OOO L).ltis a horizontal stainless steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Function oftha SWMU: The systempftanks stores the concentrated ;LL:Wfrom.the .'evaporator via 
tanks W-23, 0-1, and C:2. The waste is stored in these tanks until it can be.dispose(::I' of by a solidifica
tion process. Note that·the .hydrofracture. process is currently 1not~in;use., The tanks. will :sisb. be used to 
receive liquids from the vault sumps and .bleedback from the hydrofracture process. 

. Dates of Operation: . Site commissioned: 1980 . 
. Current status: site is,active. 

Waste Characteristics: The wastes transferred to ··these tanks:.are'evaporatorconcentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley.,~rconstituentsare Sr-90, Cs-137, 
Co:-6Q, ,and TRU. Chemical composition data are reported; however,.because of ,dilution required to 
allow handling in unshielded facUlties, the detection limits are elevated such that 'mostof the analyses 
are reported as less than the detection limits. Inventory,data for:radionuclides.are·,available for the tank. 

Release Data: These tanks have 'not been reported to have leaked 'or; spilled ,wastes. 
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11-125 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.8d 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste Concentrate Storage 
Tank (W-27) 

Location of Unit: Located at Building 7830, near the hydrofracture facility in Melton Valley. OANL grid 
coordinates are N 16,580 and E 28,030. 

General Dimensions and Capacities: The tank measures 12.0 ft (3.7 m) in diameter and 60.0 ft (18.3 
m) in length and has a capacity of 50,000 gal (190,000 L). It is a horizontal stainless steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Function of the SWMU: The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, G-1, and Co2. The waste is stored in these tanks until it can be disposed of by a solidifica
tion process. Note that the hydrofracture process is currently not in use. The tanks will also be used to 
receive liquids from the vault sumps and bleedback from the hydrofracture process. 

Dates of Operation: Site commissioned: 1980. 
Current status: site is active. 

Waste Characteristics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are Sr-90, Cs-137, 
Co-60, and TAU. Chemical composition data are reported; however, because of dilution required to 
allow handling in unshielded facilities, the detection limits are .elevated such that most of the analyses 
are reported as less than the detection limits. Inventory data for radionuclides are available for the tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 



'11-126 

'EPA II.A.1 DATA,SUM~~RY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.8e 

WAG N~me: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LlW Waste Concentrate Storage 
Tank (W-28) 

Location of Unit: This site is located at Building 7830, near the hydrofracturefacility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

General DimensionS and capacities: The tank mea~ur~s 12.0ft (3.7 m) in diameter ,and 60.0 ft (18.3 
m) in length and has a capacity of 50,000 gal (190,000 L). It is a horizontal stainless steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Function of the SWMU: The system of .tanks stores the concentrated LLW from'the evaporator via 
tanks W-23, G-1. an~ 0.2. The waste is stored in these tanks until:it can be disposed of by a solidifica
tion process. Note that the hydrofractureprocess,is currently not in use. The tanks will also be used to 
receive liquids from the vault sumps .and bleedback from the hydrofracture process. 

Dates of'Operation: Site commissioned: 1980. 
Current status: site is active. 

Waste Characteristics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are Sr-90. Cs-137, 
Co-60, and TAU. Chemical cornpositiondata are reported; however, because of dilution required to 
allow handling in unshielded facilities, the detection limits are elevated such that most of the analyses 
are reported as less than the detection limits. Inventory data for radionuclides are available for the tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 
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11-127 

EPA II.A;1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.8f 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste Concentrate Storage 
Tank (W-29) 

Location of Unit: The site is located at Building 7830, near the hydrofracture facility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

Ganefal Dimensions and Capacities: The tank measures 12.0 ft (3.7 m) in diameter and 60.0 ft (18.3 
m) in length and has a capacity of 50,000 gal (190,000 L). It is a horizontal stainless steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Function of the SWMU: The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, C-1. and C-2. The waste is stored in these tanks until it can be disposed of by a 8Olifica
tion process. Note that the hydrofracture process is currently not in use. The tanks will also be used to 
receive liquids from the vault sumps and bleedback from the hydrofracture process. 

Dates of Operation: Site commissioned: 1980. 
Current status: site is active. 

Waste Characteristics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are Sr-90, Cs-137, 
Co-60. and TRU. Chemical composition data are reported; however. because of dilution required to 
allow handling in unshielded facilities, the detection limits are elevated such that most of the analyses 
are reported as less than the detection limits. Inventory data for radionuclides are available for the 
tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 



[.1-128 

EPA 11.~.10ATA SUMMARY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.8g ,', 

,WAG Name: SOlid Waste Storage Area (SWSA) 5 

'SWMU 'Name:LlW Waste 'Concentrate Storage 
'Tank (W-30) 

Location of Unit: The site is located at Building:'7830, near the hydrofracture facility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

General Dimensions 'and Cspacities: The tank measures 12.0ft(3.7 m)'in diameter and 60.0 ft (18.3 
m) in length and has a capacity of 50,000 gal (190,000 L). It is a horizontal stainless steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Function of the SWMU: The system of tanks ,stores the concentrated LLWfrom the evaporator'via 
tanks W-23. 0-1, andC-2. The waste is stored in'these tanks ,until it can ,be 'disposed of bya solidifica
tion process. Note thet the hydrofracture,process is currently not in use. The ,tanks will also be used to 
receive liquids from the vault sumps and :bleedback ,from thehydrofracture process. 

Dates of Operation: Site commissioned: 1980. 
Current status: site'is active. 

Waste Characteristics: The wastes ,transferred to these tanks are evaporator concentrates and sludges 
transferred from th8 main waste~orage tanks in ~Jhel Valley. Major constituents are Sr-90, Cs-137, 
Co-6O, and TRU. Chemical composition data are reported; however, because of dilution required to 
allow handling in unshielded facilities, the detection limits are elevated such that 'most ,of the analyses 
are reported as less than the detection limits. Inventory data for radionuclides are available for the tank. 

Rel8Bse Data: These tanks have not been reported to have leaked or spilled wastes. 
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11-129 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.8h 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste Concentrate Storage 
Tank (W-31) 

Location of Unit: The site is located at Building 7830, near the hydrofracture facility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28.030. 

General Dimensions and Capacities: The tank measures 12.0 ft (3.7 m) in diameter and 60.0 ft (18.3 
m) in length and has a capacity of 50,000 gal (159,000 L). It is a horizontal stainless steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Function of the SWMU: The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, C-1, and Co2. The waste is stored in these tanks until it can be disposed of by a solidifIca
tion process. Note that the hydrofracture process is currently not in use. The tanks will also be used to 
receive liquids from the vault sumps and bleedback from the hydrofracrure process. 

Dates of Operation: Site commissioned: 1980. 
Current status: site is active. 

Waste Characteristics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are Sr-90, Cs-137, 
Co-60, and TRU. Chemical composition data are reported; however, because of dilution required to 
allow handling In unshielded facilities, the detection limits are elevated such that most of the analyses 
are reported as less than the detection limits. Inventory data for radionuclides are available for the tank. 

'" 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 



II-130 

:EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 

SWMU 10 Number: 5.9 

WAG Name: Solid Waste 'Storage Area (SWSA) 5 

SWMU Name: Radioactively.Contaminated Waste-Oil 
Storage Tank (7860A) 

Location of Unit: This facility is.located in Melton Valley at the New Hydrofracture Facility. SeeORNL 
grid coordinates N 16,450 and E 28,160. 

Genersl Dimensions and Capacities: The tank is underground. The tank measures 6.5 ·ft. (2 m) in 
diameter by 12 ft (3.7 m) long. . 

Function of the Unit: The tank is used to store small quantities of waste oil contaminated with radionu
clides as a result of use in the pumps and other -equipment at the New Hydrofracture Facility. 

Dstes of Operation: 1982 to 1985. 

Waste Characteristics: The waste oil is contaminated with radionuclides. No chemical.analysis has 
been reported. 

Release Data: No releases reported. 
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II-I3I 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.10 SWMU Name: . TAU Waste Storage Area 

Location of Unit: The unit is a portion of SWSA 5.(northern portion). ORNL grid coordinates are 
N 18,780 and E 29,890. 

General Dimensions and capacities: Estimated area for TAU storage is - 10 acres (4.0 ha). 

Function of the SWMU: DOE requires that wastes containing concentrations of transuranic nuclides 
(TRU) above defined limits must be retrievably stored for futu~e off-site disposal in a geologic reposi· 
tory. This site contains a number of different operations in which TRU wastes are retrievably stored 
consistent with their varying activity levels and other pertinent characteristics. 

Dates of Operation: Storage initiated: 1970. 
Site is still in operation. 

Waste Characteristics: DOE Order 5820.2 defines TAU wastes as those wastes contaminated with 
greater than 100 nCi/g (or 100 I'Ci/kg) of radioactive isotopes of atomic number greater than 92 that 
emit alpha radiation and have half-lives greater than 20 years. These wastes are considered to be suffi
ciently hazardous to require geologic disposal. Wastes that do not exceed these concentrations are 
handled on-site as low-level radioactive waste. ORNL also considers U-233 and Ra-226 to be TAU for 
purposes of waste management due to an evaluation that they represent an Uequivalent hazard.· These 
wastes have varying radiation levels and are segregated into contact-handled (less than 200 mrem/h) 
and remote-handled (greater than 200 mrem/h) wastes. Packaging, handling, and facility design is con
sistent with the radiation level of the particular waste. 

Release Data: No releases have been reported. 



IH32; 

EPA ItA. 1 , DATA;SUMMAAY~ SHEET. 

WAG 10 Number: 6:0. WAG Name, Solid Waste Stor:a~.:Area (SWSA)'6' 

SWMU 10 Number: 6.1 SWMU.. Name: SWSA· 6·(7822). 

Location'of Unit: Latitude 34.90360, longitude?84!32562. The'site;isJocated. just ·northwest .of White 
Oak Lake near White.Oak Dam and State, Hig!1way 95. See ORNb:gr:id:,coordinates·,N· .. 16,670 and. 
E 24,100. 

General Dimensions and Capacities:' Total fenced area; is 68;0 .. acres. (27.5 hal, but only. about 
14.5 acres (5.9 hal .is usable'because of· rough terrain; The site. contains. about .776;600 cubic ft 
(22.000 cubic m) of solid' low-level radioaetive"waste: 

Function of the. SWMU: This site. is'.a landfill; its··pur:pose,·is to. containsolidlow-level"radioactive waste: 

Dates of Operation: Site commissioned: 1969:. 
Site.is still. inoperatjQn. 

Waste Characteristics: Hazardous chemicals; lead; toluene, xYJene·(foundin.trenches~in 1982), Main 
radionuclides; Co-60;.H-3. Sr-90; Cs:-137;.EIJ:152;· Eu~154; Eu::·155;and·U:235~makeup·80!!b of the 
current inventory of total.Ci; a ,significant'amount,of:U:235'has,been emplaced: inSWSA,6: Total activity 
is 251,000 CI. Highest totals (in CI) are·.as·.follows; 0r60 (32,200); es-,137'(5;1j0). Eu-152 (50;900), 
Eu-154 (72.600)" Eu-155'(3~1;300); H-3 (7;110). Sr~90J2.970), Th-232 «2.5); U-233 (227). U-235. 
(5.6), U-238 (205). These totals are· for· the P,eriodfrom··197.7'to 1984'; 

Release Data: Groundwater samples. collected ,from 1971' to. ·1~3 show: that.H-3 is. present in some of 
the down-gradient wells. Only two wells contained~significant Sr-90 concentrations. above· background. 
Migration of wastes occurs as. tren,9hes' t}ecome fille.Q.:with watel' and as runoff' increases. 
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11-133 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 6.0 WAG Name: Solid Waste Storage Area (SWSA) 6 

SWMU ID Number: 6.2 SWMU Name: Emergency Waste 8asln-(7821) 

Location of Unit: The Emergency Waste Basin is located north of SWSA 6. ORNL grid coordinates are 
N 18,000 and E 25,110. 

General Dimensions and Capacities: The area of the Basin is aboUt 2 acres (0.8 ha). Its volume is 
reported as 1.5 x 107 gal (5.6 x 107 L). 

Function of the SWMU: The basin was constructed as an LLW or process waste holding basin for use 
when ORNL might be unable to release wastes to White Oak Creek. The basin has never been used. 

Dates of Operation: Basin construction: 1961-1962. 
No waste has been added to the basin. 

Waste Characteristics: No wastes have been added. Water in the basin is the result of runoff from the 
surrounding areas. 

Release Data: No releases have been detected in the stream leaving the basin. 



11-134 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 6.0 WAG Name: Solid Waste Storage Area (SWSA) 6 

SWMU 10 Number: 6.3 SWMU Name: Explosives Detonation Trench-(7822A) 

Location of Unit: This trench is located in the northern part of SWSA 6. ORNL grid coordinates are 
N 16.835 and E 25,150 

General Dimensions and capacities: This trench is 15 ft (4.6 m) long, 5 ft (1.5 m) wide. and 4 ft 
(1.2 m) deep. 

Function of the SWMU: The site is used to detonate explosives and shock-sensitive chemicals requiring 
disposel. Waste is laid in the bottom of the trench and detonated' with a small plastic explosive charge. 

Dates of Operation: The trench is still in operation. 

Waste Characteristics: Items de~pnated at the trench include chemicais such as piCriC acid. phos
phorus. nitromethane, hydrogen Peroxide. and ammo~j,um nitrate, as well as others. 

Release Data: Chemicals and explosives are destroyed in the resulting explosion. No trend monitoring 
is performed. As far as can be determined. no releases have occurred. 
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II-13S 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU 10 Number: 7.1 SWMU Name: Decontamination Facillty-(7819) 

Location of Unit: The ORNL Decontamination Facility (7819) is located north of Lagoon Road near the 
entrance to SWSA 4. See ORNL coordinates N 19,330 and E 27,040. 

General Dimensions and Capacities: The building is divided into two sections, a Contaminated Zone(C 
zone) containing two open pits for acid baths and a clean area. Additional decontamination activities 
were conducted in the back Of the building. 

Function of the Unit: The facility was used to decontaminate such items as isotope carriers from·labora
tories and hot cells by means of acid baths and sand blasting. 

Dates of Operation: Site commissioned: early 1960s. 
Taken out of service: late 19708. 

Waste Characteristics: The contamination consists of the building, equipment, and the land area within 
a 50-ft (15-m) radius of the building. In a building radiological characterization survey, the radiation 
exposure rate (beta and gamma) ranged from a maximum of 3.5 R/h (equipment and shelves) in the C 
zone to < 10 mR/h at floor level in the clean area. Wet towel smears indicated the transferable 
radioactivities (beta and gamma) at the same locations to be much less (2-27 mRth, acid bath zone 
equipment and shelves, and 1-5 mRth clean area floor level). The uncovered sand used in blast clean
ing is located about 40 ft (12 m) from the building and has a maximum exposure rate of 2 mRth. 

Release Data: There are no reported releases, although contamination is present outside the building. 
Liquid wastes were discharged to Pit 1. 



11-136 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 

SWMU 10 Number: 7.2 

WAG Name: LLW.Pits and Trenches Area 

SWMU Name: Homogeneous Reactor Experiment (HRE) 
Fuel Wells (1809) 

Location of Unit: The site is located just south of Trench 5 (latitude 35.90950, longitude 84.32054). 
ORNL coordinates are as follows: 

S1 
S2 
sa 
S4 
S5 
56 
S7 

(Northing) 
17,293.40 
17.289.05 
17,285.78 
17.284.34 
17,287.20 
17.291.50 
17;295.24 

(Easting) 
26.728.25 
26.716.61 
26,704.82 
26,693.26 
26.681.22 
26.669.70 
26.658.46 

General Dimensions and capacities: At the site are seven auger holes (S 1-S7} 1 ft in diameter by 
17 ft (5 m) deep. The holes are about 10 ft (3 m) apart. The auger holes received about 135 gal 
(510 L) of liquid waste. 

Function of the Unit: The site was designed to hold residual fuel solution from the Homogenous Reactor. 
The fuel was stored in the Homogenous Reactor Chemical Plant decay tanks. 

Dates of Operation: Site commissioned: 1964. 

Waste Characteristics: The fuel wEills contain 135 gal (510 L) of 4 molar sulfuric acid sOlution contain
ing about 10 Ib (4.5 kg) of uranium and .fission products" Sr-90.andRu-106. After disposal of the 
wastes. each well was filled to ground level with soil and marked with a brass plaque bearing well coor
dinates, liters of waste disposed,and grams of uranium contained in the solution. Uranium content of the 
wells is S1, 319 g; S2, 528g; sa, 704 g; S5, 717g; S6, 730 g; and S7,260 g. 

Release Data: No ·information reported. 
~~~r .~. ': ¥: 
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WAG 10 Number: 7.0 

SWMU 10 Number: 7.3 

11-137 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: llW Pits and Trenches Area 

SWMU Name: Hydrofracture Experimental Site 1, Soli 
Contamination (HF-S 1 A) 

Location of Unit: Hydrofracture Site 1 is located at ORNl grid coordinates N 18,920 and E 25,890. 
The injection well is located south of lagoon Road in an area called the Four Acre Site. (See also 
SWMU 10.1.) 

General Dimensions and Capacities: The area contaminated is not documented, nor is the amount of 
grout spilled documented. The volume of injection was 27,000 gal (102,200 L) of water, cement, and 
diatomaceous earth. Depth of injection was 300 ft (91 m). 

Function of the SWMU: The spill occurred when the injected grout sheet intercepted a nearby open 
core hole and overflowed from the core hole. Grout was being injected to investigate the feasibility of 
using hydrofracturing as a means of LLW disposal. 

Dates of Operation: The injection was performed October 1959. 

Waste Characteristics: The injection was performed using water, cement, and diatomaceous earth. 
Grout was tagged with 35 Ci of Cs-137 and 8.7 Ci of Ce-144 prior to injection. No lLW was used. The 
grout should not contain hazardous constituents other than radioactivity. 

Release Data: No information is available on the amount of radioactivity contained in the spilled grout or 
on the extent of the contamination. 



WAG ID Number: 7.0 

SWMU ID Number: 7.4a 

11-138 

EPAII.A.1 DATA SUMMARY SHEET 

WAG Name: LLW Pits and Trenches Area 

SWMU Name: LLW Lines and Leak Sites-Gauglng 
Station Northwest of Building 7852 

Location of Unit: The leak occurred in the LLW transfer line,'NW of Building 7852 and approximately 
200 ft (61 m) west of woe. Site is also known as leak site 2. The leak occurred at a mechanical, 
neoprene-gasketed joint. Leak coordinates are N 17,680 and E 28,000. 

General Dimensions and capacities: This SWMU is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. This leak is located on the transfer line approxi
mately 200 ft (61 m) west of White Oak Creek. The site drops 15 ft (4.6 m) over a distance of 
100 ft (30 m). The waste had seeped from a pipe coupling and had reached ground surface, where 
it had spread laterally over a small area. 

, Function of the SWMU: The LLW Une transports evaporator-concentrated low-level radioactive liquid 
wastes to waste disl?OS8' facilities in Melton Valley. 

Dates of Operation: The first leak at the site occurred July 9, 1970. 

Waste Characteristics: Wastes handled in the transfer system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137 Ru-106, Co-6O, and various rare earths. Some plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.58 for additional details.) 

t '~:1 '.~r 

Release Data: The contamination was removed so that there was no significant release' of radiation into 
the creek. The main section of pipe was repaired. pressure tested. and returned to service. During a 
1973 survey. contaminated sediment was observed all the way to the creek. Soil samples ranged from 
2 Ci t 9 to a concentration of 3.7 Ci I g. Three groundwater monitoring wells were installed to deter
mine the effect of the leak on groundwater levels. After concluding that the leak was contributing to 
groundwater contamination, over 3,000 cu ft (64 cu m) of contaminated soil was removed and disposed 
of. Later. groundwater monitoring showed decreased levels of radionuclide concentrations. A second 
survey of the area showed elevated readings at this site. suggesting that either additioilal'leakage had 
occurred or that there had been inadequate removal of the contaminated soil. At 3 ft above the 
ground surface, beta-gamma activity ranged from 240 mA/h to 800 mAth along the line; The site has 
not been entombed with a multilayered cover. . 
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WAG 10 Number: 7.0 

SWMU 10 Number: 7.4b 

11-139 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: LLW Pits and Trenches Area 

SWMU Name: LLW Lines and Leak Sites-Pit 6 
Southeast (Site 1)· 

Location of Unit: This leak occurred in the LLW transfer line southeast of Trench 6. The leak is at 
ORNL grid coordinates N 18,363 and E 27,976. 

General Dimensions and Capacities: SWMU 7.4b is a leak / spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: . The leak was in the cast-iron LLW transfer line between ORNL and the Old 
Hydrofracture Faciltiy, approximately 150 ft (45 m) south of Trench 6. The line was used to transfer 
waste for disposal by hydrofracture. 

Dates of Operation: The leak was reported in July 1973 (leak apparently occurred at earlier date). The 
site was entombed in 1983. 

Waste Characteristics: Wastes handled In the transfer system were evaporator-concentrated laboratory 
LLw. Major radionuclides were Sr-90, Cs-137, Ru-l06, Co-6O, and various rare earths. Some plu
tonium. uranium, and TRU isotopes were also present In the waste streams. 

Release Data: Prior to entombment, beta-gamma dose rates measured at 3 ft above ground surface 
ranged from 240 mRth to lR/h. Soil sample analysis revealed significant mixed fission product contam
ination with concentrations ranging from 0.01 to approximately 50 Ci/g of beta-gamma activity, and 
gross alpha activities up to 1 mCi/g. Beta-gamma activity was primarily Cs-137 and Sr-90. The primary 
alpha emitter was Cm-244. with minor concentrations of Am-241, Pu-238, and PU-239. A multilayer 
cover was placed over the site. and the area was fenced. 



WAG 10 Number: 7.0 

SWMU 10 Number: 7.4c 

U-140 

J~PAII.A.1 DATA~pMMARY SHEET 

WAG Name: lLW Pits and Trenches Area 

SWMU Name: U,.W 'Lines and Leaks Sites-End of 
Trench 7 Access Road (Site 2) 

Location of Un": The leak occurred in a plastic pipe north of Trench 7 (WAG 7). 

General Dimensions and Cspacities: SWMU 7.4cis a leak/spill site. No dimensions are a~ailable, and 
the amount of waste leaked or spilled was approximately 3,000 gal (11,356 L). 

Function of the SWMU: The transfer line was designed to transport lLWfrom'Bethel Valley Storage 
tanks to the Old Hydrofracture Faciltiy. 

Dates of Operation: The spill was reported April·1966. 

Waste Characteristics: The waste was evaporator concentrated LlW. 

Release Data: Near the end of the waste transfer to the trenches, a 'section of plastic pipeline rup
tured, and approximately 3,000 gal (11,356 L) of waste spilled in ,an area just north of Trench 7. The 
total activity was estimated at 100 Ci, consisting mainly of Os ,andCe and about '10 Ci of Sr. The con
tamination was covered with approximately 5 ft (1.5m) of soli, 'and the area was contoured to 
prevent leaching by surface water. None of the contamination was permitted to reach the creek. 
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11-141 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU 10 Number: 7.5 SWMU Name: Pit 1 (7805) 

Location of Unit: Pit 1 is located just west of SWSA 4 in Melton Valley. ORNL grid coordinates are 
N 18,830 and E 26,850. 

General Dimensions and capacities: The pit is 100 ft (30 m) long by 20 ft (6 m) wide. Pit 1 is 
estimated to have held> 123,000 gal (465,600 L) of liquid waste. 

Function of the SWMU: The purpose of the pit was to hold concentrated liquid waste. 

Dates of Operation: The pit received 122,985 gal (465,550 L) of concentrated liquid waste between 
July and October 1951. It received additional discharges from the decontamination facility (Building 
7819) between 1962 and 1964. 

Waste Characteristics: The first waste the pit received was very alkaline (pH 12.5) and contained 
Cs-137, Ru-106, U, and Pu. The estimated radionuclide activities for Cs-137 and Ru-106 are 233 Ci and 
156 Ci, respectively. In addition, it is estimated that 432 Ib (196 kg) of U and 0.59 Ib (266 mg) of Pu 
was discharged into the pit. The nature of the waste that was discharged into the pit between 1962 , 
and 1964 is unknown; the total activity was probably small. 

Release Data: Discharges to the pit were discontinued when a leak was discovered. The leak con
tained primarily Ru-106. 



II-142 

EPA ,II.A. 1 .DATA'SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name:LLWPltsand Trenches Area 

SWMU 10 Number: 7.6a SWMU Name: Pit 2 (7806) 

Location of Unit: ORNL grid coordinates.are N 17,670 and'E '26.010. Pit 2 is located just southwest 
of Pit 1. 

General Dimensions and Capacities: Pit 2 is 200 ft(61 m) long and ·20 ft (6 m) wide. Pits 2, 3, and 4 
have received an estimated 21,001,515 gal (79,500,000 L) of liquid waste. 

1· j: 

Function of the SWMU: 'The pit was built to dispose of liquid waste (LLW). 

Dates of Operation: Site commissioned: '1952. 
Taken out of service: 1962. 

Waste Characteristics: Between 1952 ,and 1954, the pit received 1,294,443 gal (4,900;000 L) of con
centrated liquid waste containing 16,600 Ci'of,beta,activity. After 1955. Pit 2 received overflow through 
pipes from Pit 3. For this reason, it isnot'possible to determine the 'amounts of radioactivity It received 
after 1955. In 1957. ,sludge fromth~ olderproeess waste treatment ,plant was also disposed of in the 
pit. The amount of radioactivity the pIt:received from the sludge wanelatively small. Between 1959 and 
1961 pits 2, 3. and 4 received large discharges of'Ru-106. 'but:'becauseof the interconnecting overflow 
pipes between the pits it is impossible to determine the amount of ,activity Pit 2 received. It is estimated 
that pits 2. 3, and 4 together are contaminated wlth'Cs-137.'Ru-106. Sr-90. and trivalent rare earths 
(TRE) having activities of 184,000 Ci; 230,000'Ci; 42,000 Ci; and 70,000 Ci, respectively. 

Release Data: The pit seeped,Ru-106'during',period of operation.£ssentially all of the Ru-106 has now 
decayed. Stream surveys conducted in drainages in the area indicate 'past contamination by Sr-90 and 
Co-6O. 
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11-143 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU 10 Number: 7.6b SWMU Name: Pit 3 (7607) 

Location of Unit: ORNL grid coordiantes are N 17,840 and E 26,290. Pit 3 is located just northeast 
of Pit 2. 

General Dimensions and Capacities: Pit 2 is 200 ft (61 m) long and 20 ft (6 m) wide. Pits 2, 3, and 4 
have received an estimated 21,000,000 gal (79,500,000 L) of liquid waste. 

Function of the SWMU: The pit was built to dispose 01 liquid waste (LLW). 

Dates of Operation: Site commissioned: 1955. 
Site stopped operating: 1961. 
Site backfilled and covered with asphalt: 1963. 

Waste Characteristics: Because of the interconnecting overflow pipes between pits 2, 3, and 4, it is 
impossible to determine the amount of activity Pit 3 received. Pits 2 and 3 together probably contain 
most of the Sr-90 and Cs-137 discharged to all the pits. It is estimated that pits 2, 3, and 4 together 
are contaminated with Cs-137, Ru-1Oe, Sr-90, and TRE having activities of 184,000 Ci; 230,000 Ci; 
42,000 Ci; and 70,000 Ci, respectively. 

Release Data: The pit seeped Ru-106 during period of operation. Essentially all of the Ru-106 has now 
decayed. Stream surveys conducted in drainages in the area indicate past contamination by Sr·90 and 
Co·60. 
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:11·144 

EPA II.A.1DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLWPits and'Trenches Area 

SWMU 10 Number: 7.6c SWMU Name: Pit 4 (7808) 

Location of Unit: ORNL grid coordinates are N 17,280:and E 25,970. Pit 4 is located just downhill and 
south from Pit 2. 

General Dimensions and Cspacities:· Pit 4 is 200 ft (61 m) long and 20 ft (6 m) wide. Pits 2, 3, and 4 
have received an estimated 21,000,000 gal (79,500,000 L) of liquid waste. 

Function of the SWMU: The pit was buiH to dispose of liquid waste (LLW). 

Dates of Operation: Pit 4 began to receive overflow from Pit 2: 1956. 
Taken out of service: 1961. 
Backfilled: 1976. 
Paved with asphaH: 1980. 

Waste Characteristics: Because of the interconnecting overflow pipes between the pits it is impossible 
to determine the amount of activity Pit 2 received.·lt is estimated that pits 2, 3, and 4 tog~ther are con· 
taminated with Cs-137, Ru-108, Sr-90, and TRE having activities of 184,OOO.Ci; 230;000 Ci; 42,000 Ci; 
and 70,000 ei, respectively. 

Release,Data: The pit has leakage problems. In 1959 and 1961, interceptor trenches were dug and the 
liquid was pumped back to the pit. 
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11-145 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU 10 Number: 7.7 SWMU Name: Trench 5 (7809) 

Location of Unit: ORNL grid coordinates are N 17,470 and E 26,760. Trench 5 is located on a ridgetop 
perpendicular to strike just east of pits 2, 3, and 4. 

General Dimensions and capacities: Trench 5 is 300 ft (90 m) long by 3 ft wide. It has received an 
estimated 9,500,000 gal (36,000,000 L) of waste. 

Function of the SWMU: The site was built to dispose of liquid waste (LLW). 

Dates of Operation: The trench was constructed In 1960 and used until 1961. It was paved with an 
asphalt cover in 1970. 

Waste Characteristics: Trench 5 has received Os-137, Ru·106, Sr-89 and Sr-90 and 00-60, with 
radionuclide activities of 205,600 Oi, 96,75001, and 3,045 Oi respectively. Between 1960 and 1968, 
the trench received about 3,962 gal (15,000 L) per day of liquid waste .. 

Release Data: No visual leakage has been observed from this trench. 
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1I-t46 

EP4f~.)\.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU 10 Number: 7.8 SWMU Name: Trench 6 (78.10) 

Location of Unit: ORNL grid coordinates are N 18,680 and E 27,980. Trench 6 is located on a ridgetop 
just south of SWSA 4. 

General Dimensions and capacities: Trench 6 is 500 ft (154 m) long by 3.3 ft (1 m) wide. It has 
received an estimated 180,000 gal (681,000 L) of liquid waste. 

Function of the SWMU: The site was built to' dispose of liquid waste (LLW). 

Dates of Operation: Trench 6 was constructed in 1961. Because of severe leakage problems, it was 
used for only about 1 month. It was paved with an asphalt cover in 1981. 

Waste Characteristics: Trench 6 has received Cs-137, Ru-106, Sr-90, and Co-60, with radionuclide 
activities of 665 Ci, 501 Ci, 145 Ci, and 24 Ci, respectively. 

Release Data: The trench had severe Sr-90 and Cs-137 leakage problems when it was first put into 
service. For this reason, it was only used about 1 month. 
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11-147 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU 10 Number: 7.9 SWMU Name: Trench 7 (7818) 

Location of Unit: OANL grid coordinates are N 17,440 and E 27,600. Trench 7 is located east of 
Trench 5. 

General Dimensions and Cspacities: Trench 7 is 200 ft (60 m) long by 3 ft wide. It has received an 
estimated 9,500,000 gal (36,000,000 L) of liquid waste. 

Function of the SWMU: The site was built to dispose of liquid waste (LLW). 

Dates of Operation: Trench 7 was built in 1962. It was used unitl 1966 and paved with asphalt in 
1970. 

Waste Characteristics: Trench 7 has received CS-137. Au-l06, Sr-90, and Co-6O, with radionuclide 
activities of 231,000 Ci, 3,400 Ci, 48,000 Cit and 1,500 Ci, respectively. 

Release Data: Trench 1 has received more extensive study recently than the other pits and trenches. 
Little Sr-9O and Cs-137 has been found in groundwater in the vicinity of Trench 1. The lack of Sr-9O 
mobility is attributed to alkaline treatment of the trench, and the lack of Cs-137 mobility Is attributed to 
irreversible sorption to illite. However, the treatments to retain Sr-90 may have increased the mobility of 
U-233. H-3, Co-60, and Te-99. High concentrations of Tc-99 were found in groundwater and leaves of 
trees whose roots are apparently very efficient at extracting Tc-99 from the soil and groundwater. 
Pu-238, PU-239, and Pu-240 have also been found in soil near Trench 7. The progressIVe enrichment of 
Pu-238 and Pu-240 relative to Pu·239 with distance from the trench suggests that much of the Pu con· 
tamination in the surrounding soils has resulted from the migration of Cm-242 and Cm·244 and their sub
sequent decay to Pu-238 and Pu-240, respectively, rather than from the migration of plutonium. 



W148 

EPA II.A.1 DATA:SUMMARY.'SHEET. 

WAG 10 Number: 7.0 WAG~ Name: LlW Pits and. Trenches. Area 

SWMU 10 Number: 7.10 5WMU Name: Shielded Transfer Tanks (ST1. ST2. 
'\<" '- $T3, 5T4. ST5) 

Location of Unit: See ORNL grid coordinates N, 18;500 and E 26.670. These tanks. consist of four 
Modell! tanks designed as RO-C-43, RO,.c.44. RD:-C:-4'7, RO·<>48, and: one. Modellll'tank referred to as 
the Gun Barrel Tank. Tanks RO-C-43. RO-C-47. RO-C-48. RO-C-44. and, the Modellll'tank are located in 
a fenced storage yard on the west end of SWSA 4. 

General Dimensions and Capacities: The Model II tanks. consist: of a sOo-gal (1.900:-l.) 0.4-in.·thick 
(1.o-cm-thick) stainless steel liner surrounded with 3.5:in. (9'cm)of lead shielding encased in a 0.75-in. 
(2-cm) steel outer shell. The vessels contain approximately 395 gal (1,500 L) of Oecalso inorganic ion 
exchange medium. Tank RO-0-44 is. reported to be: empty. The Model III tank consists of a 1Q8.gal 
(75()'L) stainless steel liner ancased in 9 in. (23 em)' of, steel; The'vessel contains approximately 148 
gal (560 L) of AW·5DO inorganic ion-exchange medium. 

Function of the SWMU: These tanks, were, used: to ship Cs-137 -loaded ion exchange resins to oRNL 
from Richland. Washington. 

Dates of Operation: The tanks were used (Iuring'the. 1960s. 

Waste Characteristics: The tanks are contaminated'with Cs·137. Results from a beta-gamma probe for 
tanks RO-C-43. RO-C-44. RO-C·47, RD-C-48. and the Gun Barrel Tank gave readings of 2-3,mrad/h. 
3-5 mrad/h. 2-3 mrad/h, spots of 10--20 mrad/h, and 2 mrad/h. respectively. Tank RO-C-44 had one 
spot that gave a reading of 20 mrad/h. Estimated inventory is Cs.137 (2.000 Ci). 

Release Data: There is no direct evidence of any leakage. 
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II-149 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG Name: Melton Valley Area 

SWMU 10 Number: 8.1a SWMU Name: HFIR/TRU Waste Collection Basln-(7905) 

Location of Unit: The unit is located south of the High Flux Isotope Reactor (HFIR) at the Melton Valley 
ORNL facilities complex. ORNL grid coordinates are N 16,740 and E 32,620. 

General Dimensions and Capacities: The site is an unlined waste .collection basin. capacity: 240,000 
gal (900,000 L). Dimensions: 86 X 116 ft (26 X 35 m) at the top of the berm and 40 X 70 ft (12 
X 21 m) at the bottom of the pond. Maximum depth is 7.0 ft (2.1 m). Elevation at the top of the pond 
is 804 ft (245 m) MSL. 

Function of the SWMU: This basin is often called the Cold Pond and is used as an intermediate storage 
and collection basin for liquid wastes from the HFIR facility. The basin also serves as an emergency 
storage basin for the radiologically contaminated blowdown water from the cooling tower in Building 
7902. The waste streams collected consist of flow drain, laboratory drains, steam condensates, pro
cess vessel cooling water, and precipitation falling directly on the basin. 

Dates of Operation: Site commissioned: 1965. 
Site is still in use. 

Waste Cheracteristics: Wastes streams consist of floor drains, laboratory drains, stream condensates, 
and process vessel cooling water containing nitric acid, sodium hydroxide, and sulfuric acid. eo-eO is 
the major radionuclide present. Recent sludge analysis indicates that none of the data for metals, pestI
cides. or herbicides exceeded the maximum concentrations of contaminants for the characteristiCs of 
EP toxicity. Among the rion-EP-TOX limited volatile organics, only a few were identified as present 
above the analytical detection limits. There is about 12 in. (30 em) of sludge in the pond. 

Release Data: Effluent from the pond is released to Melton Branch or pumped to the Equalization Basin 
(3524) in Bethel Valley for treatment. Because the pond is not lined, some leakage probably occurs. 
For example, four quarters of groundwater monitoring have shown significantly higher levels of Mn, Na, 
sulfate, nitrate, gross alpha, and gross beta in groundwater downgradient as compared to groundwater 
upgradient of the basin. No accidental releases from the pond are reported. 



II-150 

EPA II.A.1. DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG Name: Melton Valley Area 

SWMU 10 Number: B.1b SWM.U Name: HFlR/TRUWaste Collection Basin-(7906) 

Location of Unit: The unit is located south of the High Flux Isotope Reactor (HFIR) at the Melton Valley. 
ORNL facilities complex. ORNL grid coordinates are' N 16.700 and E 32.490. 

General Dimensions and Capacities: This site is an unlined waste collection basin., Capacity: 500.000 
g~1 (1.890,000 L). Dimensions: 167 X 116 ft (51 X 35 m) at top and 121 X 70 ft (37 X 21 m) at 
bottom. Average sediment depth is about 8 in. (20 em). 

Function of the SWMU: In addition to receiving liquid. wastes from HFIR. Basin 7906 can also receive 
diverted waste streams from TURF and the Transuranium Processing Plant (TRU). This basin is called 
the Hot Pond because it receives wastes that are thought to contain radiation. 

Dates of Operation: Site commissioned: 1965. 
Site is still in operation. 

Waste Characteristics: Contaminants from the TRU and TURF facilities (if released) are primarily plu
tonium and daughter nuclides with alpha-emitting particles and atomic weights greater than 93. The 
m~or radionuclide from the HFIR i~ Co-60~ Nonradioactive wastes inclucte sodium and potassium 
hydroxide and acids. Recent sludge analysis indicates thet none of the data for metals, pesticides, or 
herbicides exceeded the maximum concentrations of contaminants for the characteristics of EP toxicity. 

Release Data: Basins 7905. 7906. 7907. and 7908 are reported to contain less than 10 Ci of radioac
tivity. Effluent from the basin is released to Melton Branch or pumped to the Equalization Basin (3524) 
for treatment. No accidental releases from the pond are reported. Four quarters of groundwater moni
toring have indicated significantly higher levels of Mn. Na. nitrate, sulfate. and gross beta activity in a 
groundwater well downgradient as compared to upgradient of the basin. 
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II-lSI 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.1c SWMU Name: HFIR/TRU Waste Collection Basin-(7907) 

Location of Unit: The site is located south of Building 7900 (HFIR) in Melton Valley. ORNL grid coordi
nates are N 16,680 and E 32,380. 

General Dimensions and Capacities: This site is an unlined waste collection basin. Capacity: 50.000 gal 
(180,000 L). Dimensions: 60 X 80 ft (12 X 24 m) at the top of the berm; depth Is about 11 ft 
(3.4 m). Average depth of sediments is 2.4 in. (6.0 cm). 

Function of the SWMU: The basin is designed to receive process waste streams from the TRU. During 
operation, Basin 7907 is filled and emptied alternately with Basin 7908. Waste streams are derived 
from floor drains. laboratory drains. steam condensates. and process vessel cooling waters. The basin 
is also called the Number 3 Pond or the TAU A Pond. 

Dates of Operation: Site commissioned: 1965. 
Site is still in operation. 

Waste Characteristics: The major radionucllde in the process waste is Cm-244. Recent sludge analyses 
indicate that none of the data for metals or pesticides and herbicides exceeded the maximum c0ncen

tration of contaminants for characteristics of EP Toxicity. 

Release Data: If radioactive contamination is detected, the wastes are pumped to Basin 3524 in the 
ORNL Bethel Valley complex. Noncontaminated water is discharged to Melton Branch. No accidental 
releases from the pond are reported. 



II-152 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: B.O WAG Name: Melton Valley Area 

SWMU 10 Number: B.1d SWMU Name: HFIR/TRU Waste Collection Basin-(790B) 

Location of Unit: The site is located south of Building 7900 (HRR) in Melton Valley. ORNL grid coordi
nates are N 16,660 and E 32,310. 

General Dimensions and Capacities: The site is an unlined waste collection basin. capacity: 50,000 gal 
(t80,OOO L). Dimensions: 60 X 80 ft (12 X 24 m) at the top of the berm; depth is about 11 ft 
(3.4 m). Average depth of aediments is 2.4 in. (6.0 cm). 

Function of the SWMU: The basin is designed to receive process waste streams from the TAU. During 
operation. Basin 7908 is filled and emp.ti~ alternately, with Basin 7907. Waste streams are derived 
from floor drains, laboratory drains, steam condensates, and process vessel cooling waters. 

Dates of Operation: Site commissioned: 1965. 
Site is still in operation. 

Waste Characteristics: The major radionuclide in the process waste is Cm-244. Recent sludge analyses 
indicate that none of 'the data for metals or pesticides and herbicides exceeded the maximum concen
tration of contaminants for characteristics of EP Toxicity, and only a few of the organics exceeded 
detection limits. 

Release Data: If radioactive contamination is detected. the wastes are pumped to Basin 3524 in the 
ORNl Bethel Valley complex. Noncontaminated water is discharged to Melton Branch. No accidental 
releases from the pond are reported. 
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WAG 10 Number: 8.0 

SWMU 10 Number: 8.2 

11-153 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: Hydrofracture Experimental Site 2, Soil 
Contamination (HF-S2A) 

Location of Unit: The injection well for Hydrofracture Experimental Site 2 is located at ORNL grid coor
dinates N 16,817 and E 31.260. 

General Dimensions and Capacities: Two injections were performed. The first was at a depth of 934 ft 
(285 m) and used 91,567 gal (346,618 L) of grout tagged with 25 Ci Cs-137, and the second at 695 ft 
(212 m) used 132,700 gal (502,324 L) of grout and 25 Ci of Cs-137. 

Function of the SWMU: This site was the second test facility for testing the use of hydrofracturing as a 
method of LLW disposal. It was set up 80 that a deeper injection well could be used in an area of 
known geology. 

Dates of Operation: Two injections were performed on September 3 and 10, 1960. 

Waste Characteristics: Both of these tests were also conducted with a grout made of water and grout 
additives. A total of 50 Ci of Cs-137 was injected. No hazardous chemicals other than the radioactivity 
were added. 

Release Data: No records can be found indicating any spills or leakage at this site. The injection well is 
currently covered by a road. 

0' 



WAG 10 Number: 8.0 

SWMU 10 Number: 8.3a 

11-154 

EPA II.A;1· DATA"SUMMARY SHEET! 

WAG, Name: Melton Valley,Area'. 

SWMU,Name: LLW Lines and Leak Sites-Lagoon Road 
and'. Melton Valley Drive' 

Location of Unit: This site was due to a br~ak in'the transfer. line at the Lagoon'Road and Melton Va/
ley Drive intersection, where the transfer line crosses White Oak creek! near the bridge to the,7500 
Area. 

General Dimensions and Capacities: SWMU 8:38 is a leak I spill site. No dimansions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The Meltoo'Valley transfer line was installed to: allow wastes generated in build
ings 7500 (HRE, now NSPP) and 7503 (MSRE) to be. pumped to the main plantstorage tanksand,the 
evaporator prior to disposal. 

Dates of Operation: LLW transfer system commissioned: June 1954: 
Site leak date: April-June 1980. 

Waste Characteristics: Wastes handled in'the collection' system' were routinely generated laboratory 
LLW. Major radionuclides were Sr~90, Cs·137, Ru-too, Co-60, and'varlous'rare earths: Some plu
tonium, uranium, and TRU isotopes were also present in the waste streams. 

Release Data: The break was due to damage by heavy equipmant. The leak did not result in a serious 
hazard but could have seriously cOntaminated the creek if it had occurred at a tima when waste 
transfer was being made. An inspection of the line at the creek; while repairs were in progress, indio 
cated that there may have been other leaks in the line. 
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WAG 10 Number: 8.0 

SWMU 10 Number: B.3b 

II-ISS 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: LLW Lines and Leak Sites-MeHon Valley 
Drive and SWSA 5 Access Road 

Location of Unit: This site was located in the transfer line near the Melton Valley Drive and SWSA 5 
AcCess Road intersection. One of the two leaks this site labels was between the Melton Valley pumping 
station and the South Tank Farm at the entrance to SWSA 5. Both failures occurred at mechanical, 
neoprene-gasketed pipe joints. 

General Dimensions and Capacities: SWMU B.3b is a leak/spill site~ No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The main plant area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. The original system was con
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the collection and storage tanks serving the LLW lines; others 
are along the lines themselves; and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: LLW transfer system commissioned: June 1954. 
Site leak date: July 9 and 31, 1970. 

Waste Characteristics: Wastes handled in the collection system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Ru-106. 00-60, and various rare earths. Some plu
tonium, uranium, and TRU isotopes were also present in the waste streams. 

Release, Data: The contamination in both locations was removed so that there was no significant 
release of activity into the creek. The main section of pipe was repaired, pressure tested, and returned 
to service. 



11-'156 

EPA"II;A.,1 DATA, SUMMARY SHEET" 

WAG 10 Number:, 8.0 WAG Name: Melton Valley,Area 

SWMU ID Number: 8.3c SWMU Name: ORN~ lines and Leak Sltes-75oo Area 

Location of Unit: This site is located in:the' area north of, the Nuclear. Safety Pilot Plant (NSPP), Building 
7500. The spill occurred when a ,coupling failed in the waste transfer line. 

General Dimensions and Capacities:' SWMl:J8.3c is a leak I spill site. No dimensions are available. and 
the amount of waste leaked or spilled was reported to' be"2,'100 gal (7.950 L). ' 

Function of the SWMU: The Melton Valley waste transfer line,was'used to transport LLW from Melton 
Valley reactor facilities to the main ORNL, p/antareafor storage and treatment. prior to disposal. 

Dates of Operation: Site leak date: July 1969. 

Waste Characteristics: Wastes handled in the collection system were, routinely generated laboratory 
llW. Major radionuclides were Sr-90. Cs-137; RU-106, co-eo. and various rare earths. Some plu
tonium. uranium; and'TAU isotopes were' also present in the waste streams. The contamination was 
Cm-244 and a mixture of fiSsion products, 

Release Data: A 2.1OQ-gal (7.95()'l) spill Occurred when a coupling in the waste transfer line failed. 
The contamination was cleaned up in about two weeks. The amount 'of radioactivity released into the 
Clinch River from the spill was not significant. In another spill that occurred. the purge water from the 
hot storage pool In Building 7500 was discharged to-the groundand'flowed along natural drainage east. 
of Building 7500. 
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WAG 10 Number: 8.0 

SWMU 10 Number: 8.3d 

11-157 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: LLW Lines and Leak Sites-West.of 
Melton Valley Pllmping Station 

Location of Unit: This site is located west of the Melton Valley Pumping Station. 

General Dimensions and Capacities: The transfer line Is a 2-in. (5-cm) stainless steel line. 

Function of the SWMU: This line was used to transfer liquid waste from Melton Valley to the Tank 
Farm. 

Dates of Operation: Site leak date: January 15, 1971. 

Waste Characteristics: Wastes handled in the collection system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Ru-106, Co-8O, and various rare earths. Some plu
tonium, uranium, and TAU isotopes were also present in the waste streams. (See waste description 
entry for SWMU 1.5a for additional details.) 

Release Data: A 10o-sq-ft (9-sq-m) area was contaminated while liquid waste was being transferred 
from Melton Valley to the Tank Farm. The area was subsequently excavated. There was no spread of 
contamination outside the immediate area and no contamination of personnel. Exposures were not 
beyond normal working limits. 



II· I 58 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 8.0 

SWMU 10 Number: 8.38 

~ 

WAG Name: Melton Valley Area 

SWMU Name: ORNL Lines and Leak Sites-BuDding 7920 
and Melton Valley Pumping Station Area 

Location of Unit: This site is on the ·transfer line between the Melton Valley Pumping Station and the 
Transuranium Processing Plant, Building 7920. 

General Dimensions and Capacities: SWMU 8.3e is a leak/spill site. No dimensions are available. and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The transfer line is used to transport waste from the Transuranium Processing 
Plant (Building 7920) to the Melton Valley Pumping Station and then to the main ORNL plant area. 

Dates of Operation: Site leak date: July 1980. 

Waste Characteristics: Wastes handled in the collection system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90. Cs-137. Ru-106. Co-6O. and various rare earths. Some plu
tonium. uranium, and TRU isotopes were also present in the waste streams. (See waste description 
entry for SWMU 1.58 for additional details.) 

Release Data: The leak occurred at a mechanical. neoprene-gasketed p.ipe joint in the transfer line. The 
cOntamination was removed so that there was no significant release of activity into the creek. The line 
from the Transuranium Processing Plant could not pass the pressure test after the repairs were made 
and was removed from service. It was replaced. on an emergency basis. with a new line. 
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WAG 10 Number: 8.0 

SWMU 10 Number: 8.3f 

11·159 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: ORNL Lines and Leak Sites-7920 
Ditch Line 

Location of Unit: This site is in the LLW line from the Transuranium Processing Plant (Building 7920) 
along the HFIR access road. 

General Dimensions and capacities: SWMU 8.3f is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWMU: The transfer line transports waste from Building 7920 to the Melton Valley 
Pumping Station. 

Dates of Operation: Date leak reported: January 31, 1972. 

Waste Characteristics: Wastes handled in the collection system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137. Ru-l06, Co-60. and various rare earths. Some plu
tonium, uranium. and TRU isotopes were also present in the waste streams. (See waste description 
entry for SWMU 1.5a for additional details.) 

Release Data: The liquid from this leak crossed under the road through the culverts and flowed along 
the natural drainage parallel to Melton Branch Circle in a southerly direction. 



WAG 10 Number: 8.0 

SWMU 10 Number: 8.3g 

II-160 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: OANL Lines and Leak Sites-The 
Melton Valley Transfer Line 

Location of Unit: The old pipeline ran parallel to Melton Valley Drive to the Melton Valley Pumping Sta
tion and then extended south to the TAU and HFIA facilities. 

Gener:al Dimensions and Capacities: The new line replaces an earlier cast-iron line and is a 2-in.-diam 
(5-cm-diam) stainless steel line with a cathodic protection system. The original transfer line was a 
flanged and gasketed carbon steel pipeline. 

Function of the SWMU: The new line connects the Melton Valley Pumping Station to the evaporator ser
vice tanks. 

Dates of Operation: LLW transfer system commissioned: June 1954. 
. Date line replaced: 1973. 

Waste Characteristics: Wastes j'landled II} the coll~ion system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90. Cs-137. Ru-106. Co-6O, and various rare earths. Some plu
tonium. uranium. and TAU isotopes were also present in the waste streams from certain sources . 

./ 

Release Data: A new line connecting the Melton Valley Pumping Station to the evaporator service tanks 
was installed in 1973. 
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II-161 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG Name: Melton Valley Area 

SWMU 10 Number: 8.4 SWMU Name: Hazardous Waste Storage Facility-(7507) 

Location of Unit: This facility is located adjacent to the MSRE site. ORNL grid coordinates are 
N 18,640 and E 32,640. 

General Dimensions and capacities; The building area is about 1,467sq ft (138 sq m) and is con
structed of metal siding. Storage is restricted to not more than 200 drums I containers. Normal loading is 
130 drums I containers. 

Function of the SWMU: The site Is used to store hazardous waste material. It is currently registered 
with the state of Tennessee and EPA as an interim-status hazardous waste storage facility. 

Dates of Operation: Initiation of storage: 1981. 
Operation will terminate when Building 7652 is operable. 

Waste Characteristics: H~ardous wastes are stored within the building pending shipment to an EPA
permitted commercial facility for treatment/disposal. Wastes include laboratory chemical wastes; ignit
able, corrosive, and/or EP toxic wastes; or PCB liquids and solids. 

Release Data: No releases have been reported. 



11''':,162 

EPA ItA:'1 DATA" SUMMARY 'SHEET " 

WAG 10 Number: 8.0" WAG Name: Melton,:Valley Area'; 

SWMU 10 Number: 8:5 SWMUName: ActiVe LLW,CoIlection"and Storage .. Tank-(WC-20) 

Location of Unit: The ORNL: coordinates foi"the unit are N19;OOO and'E32.800.Thistank is located in 
Melton Valley. 

General Dimensions and Capacities: The unit is' a horizontal stainless·steel tank set in a stainless-steel
lined concrete vault (double containment). It is 10 ft (3 im) in diameter; 19;(fft'(S:9m) in length andis" 
7.5 it (2.3 m) below the surface of tn~ ground~ It'has a voltime"of 10.0oo,gal (37.854"'L) and a normal 

, operating volume of 7.000 gal (26,497; l); 

Function of the SWMU: Th8' tank reeeive8"WastErfrOni Building 7920; It discharges to BiJilding 7567. 

Dates of Operation: Date installEKf: 1976. 
Tank is still in serVice; 

Waste Characteristics: No analYsis of the: waste has been repOrteai Major radionuclides of concern in 
LLW are coilsidered to' be Sr-go. Cs-137. Co-6O. arid!TRU; Various stiort-half-life radionuclidesand; 
some uranium or plutonium isOtopes may also b8" contained iri" fha' waste. Initial: chemical analysis of 
LLW indicates that radiOnuclldes are' Of greater cOncern than hazardous waste constituents. 

Release Data: No releases reported. ' 
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11-163 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: B.O WAG Name: Melton Valley Area 

SWMU ID Number: 8.6 SWMU Name: Active LLW Collection/Storage Tank-(HFIR) 

Location of Unit: The ORNL coordinates for the tank are N 16,990 and E 32,300. This is located 
southeast of Building 7510 in Melton Valley. 

I . 

General Dimensions and Capacities: The unit is a horizontal stainless steel tank.The tank Is 8.0 ft (2.4 
m) in diameter and 35.0 ft (10.7 m) long. The depth from the ground surface to the top of the tank is. 
19.0 ft (5.8 m). The unit has a volume of 13.000 gal (49,210 L) and a normal operating volume of 
9.100 gal (34,450 L). 

Function of the SWMU: The tank collects low-level waste from Building 7900. It discharges to tanks 11 
and T2 through a 3-ln.-diam (7.6-mm-dlam) cast-iron mechanical joint line. 

Dates of Operation: Date installed: 1976. 
Tank is still in service. 

Waste Characteristics: No analysis of the waste has been reported. Major radionuclides of concern in 
LLW are considered to be Sr-90. Cs-137, 00-60, and TRU. Various short-half..Jife radlonuclides and 
some uranium or plutonium isotopes may also be contained In the waste. Initial chemical analysis of 
LLW indicates that radionuclides are of greater concern than hazardous waste constituents. 

Release Data: No releases reported. 



II-l64 

EPAII.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG 'Name: Melton Valley Area 

SWMU 10 Number: 8.7a SWMU Name: Active LLW Collection/Storage Tank-(T-1) 

Location of Unit: The ORNL coordinates for the ,tank are N 18,780.and E 32,415. It is located west of 
Building 7567 in Melton Valley. 

General Dimensions and Cspacities: The unit isa horizontal stainless steel tank. The tank is 10 ft (3 m) 
in diameter and 27.5 ft (8.4 m) long. The depth from the ground surface to the top of the tank is 6.6 ft 
(2.0 m). The unit has a volume of 15,000 gal (56,781 L) and a normal operating volume of 10,500 
(39,746 L). 

Function of the SWMU: The tank collects LlW from buildings 7500, 7502, 7503, and the HFIR tank. It 
discherges to Building 7567. 

Dates of Operation: Date installed: 1976. 
Tank is still in service . 

. Waste Characteristics: No analysis of the waste has been reported. Major radionuclides of concern in 
LLW are considered to be Sr"90, Cs-137, Co-6Q,and TRU. Various short-half-life,radionuclides and 
some uranium or plutonium isotopes may also be contaioed in the waste. Initial chemical analysis of 
LLW indicates that radlonuclides are of greater concern than hazardous waste constituents. 

Release Data: No releases reported. 
", 
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11-165 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG Name: Melton Valley Area 

SWMU 10 Number: 8.7b SWMU Name: Active LLW Collection/Storage Tank-(T-2) 

Location of Unit: The ORNL coordinates for the tank are N 18,780 and E 32,430. It is located west of 
Building 7567 in Melton Valley. 

General Dimensions and capacities: The unit is a horizontal stainless steel tank. The tank Is 10 ft (3 m) 
in diameter and 27.5 ft (8.4 m) long. The depth from the ground surface to the top of the tank is 6.6 ft 
(2.0 m). The unit has a volume of 15,000 gal (56,781 L) and a normal operating volume of 10,500 gal 
_~U . 
Function of the SWMU: The tank collects LLW waste from buildings 7500, 7502, 7503, and the HFIR 
tank. It discharges to Building 7567. 

Dates of Operation: Tank installed: 1976. 
Tank is still in service. 

Waste Characteristics: No analysis of the waste has been reported. Maior radionuclides of concern in 
LLW are considered to be Sr-90, Cs-137. Co-60. and TRU. Various short-half-life radionuclides and 
some uranium or plutonium isotopes may also be contained in the waste. Initial chemical analysis of 
LL W indicates that radionuclides are of greater concern than hazardous waste constituents. 

Release Data: No releases reported . 



IPl66: 

~~;II!A!C1'i DAlfA:SlJMMARY',SHEET; 

WAG 10 Number; 8.0 WAG:Name~ Melton:Valley' Area \ 

SWMU 10 Number: 8.B" SWMW' Name: Mixed.c.Waste-Storage,pad'(750lW), 

LOcation of Unit: The Mixed, Waste"Storagej.Pad·is~locateddue,.west;.of'Building1507 (seeSWMUB.4). 
ORNL grid coordinatesare;N '18,600:'and;E:-32;'600.· 

General Dimensions,andC8pacities:' T1ie padt'measures:approximately'40.X40'ft (12;X .12 m),;It'is: 
concrete with dikes· and a sump, 

Function of the SWMU: Mixed radioactive' and:'h8zardous' chemical· wastes, are.'stored:.on· the pad 'until a.: 
resolution is reached relative'to,thefinal'disposal:of this:material'or until'a facility becomes'available: 
This material will be transferred· to the'Long-.7firm'Hazardous Waste Storage ,Facility (Bldg;, 765~) When 
it is completed.-

Dates of Operation: Storage-initiated:: unknown: 
Site isstillin operation:', 

Waste Characteristics: All' waste:is~placed:in~drums~ 

Release Data: No releases. reported:,: 
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11-167 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG Name: Melton Valley Area 

SWMU 10 Number: 8.9 SWMU Name: Sewage Treatment Plant (7904) 

Location of Unit: ORNl grid coordinates are N 16,860 and E 32,580. The plant services the High Flux 
Isotope Reactor (HFIR) facilities. 

General Dimensions and capacities: The treatment plant had a rated capacity of 7,500 gall d (28,390 
lid). Main tank capacity is 13,200 gal (49,970 l). 

Function of the SWMU: This site treats domestic sewage generated in the HFIR complex. Weak 
sewage caused continuous operational problems. In 1977, the treatment plant was converted into a 
sewage holding tank from which the sewage is collected in a tank truck and transferred to the ORNl 
sewage treatment plant. 

Dates of Operation: The site was installed in 1962. 
It is still in service (used as collecting tank since 1977). 

Waste Characteristics: Waste handled is domestic sewage; no hazardous or radioactive wastes have 
been added to the system. . 

Release Data: No reported leaks or releases . 



11-168 

EPA'II.A.~ DATA SUMMARY SHEET 

WAG 10 Number: 8.0 WAG 'Name: Melton Valley Area 

$WMU 10 Number: 8.10 SWMU Name: Silver Recovery Process (1934) 

.Location of Unit: ORNL .grid coordinates ,are N 17,7~(Land E :32,540. Site is in 'Melton Valley, just 
west of the Thorium-Uranium Recycle Facility (TURF) and about 0.75 mile (1.2 :km) southeast of 
ORNL 

General Dimensions and Capacities: Building 7934 is a Oll&story, corrugatedmetsl,garage-type -struc
ture. It is 50 ft (15 m) long by50ft wide, with a ,jointed concrete flOOr, two garage-type doors, and 
two walk-in doors. The building contains apH adjustment tank, two 2()().gal (760-L) reaction tanks, and 
related equipment. 

Function of the SWMU: The pur~se ·is ·to :separste silver constituents from photographic fixer and 
developer waste solutions by a chernicalprecipitation process. 

Dates of Operation: The site is expected to open .in April 1.987. 

Waste Characteristics: No radionuclides are:present. Chemicals-involved are sodiumhydroxide,sodium 
hydrosulfite, sulfuric acid, and photographic waste solution. The acids .and bases are kept 25 'ft 
(8 m) apart, and the silver-bearingwaste is stored in 55-gal ,steel drums. 

Release Data: The major air emissions from this site are ammonia, sulfur, and formaldehyde. Samples 
collected by the Industrial Hygiene -Department indicate that emissions in this 'area are well below the 
threshold limit value. " 
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11-169 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 9.0 

SWMU 10 Number: 9.1 

WAG Name: Homogeneous Reactor Experiment (HRE) 
Area 

SWMU Name: HRE Pond (7558) 

Location of Unit: The Homogeneous Reactor Experiment (HRE) Pond is located in Melton Valley, 0.5 
mile (800 m) southeast of the ORNL complex. It is situated south of Building 7500, above Melton 
Branch. ORNL grid coordinates are N 18,590 and E 31,480. 

General Dimensions and Capacities: Capacity: 300,000 gal (1,138,000 L). Rectangular shape: 78 X 
79 ft (23 X 24 m), and average depth is 12.8 ft (3.9 m). In 1970, the pond was filled, graded, and 
sprayed with weed killer before a top layer of crushed stone and asphalt was applied. 

Function of the SWMU: The pond was supposed to receive contaminated condensate from the reactor 
evaporator. Later, shield water was.also added to the pond. 

Dates of Operation: Site commissioned: 1955 (began operation in 1958). 
Taken out of service: 1981. 

Waste Characteristics: Contamination is mainly from Cs-137 and Sr-90, with trace amounts of Pu-238, 
PU-239, Am-241, and Cm-244 .. 

Release Data: The maximum direct beta-gamma exposure near the pond was 2.2 mrad/h. Eight areas 
exceeded 0.1 mrad/h. Soil samples showed activity between 0.08 pCi/g and 8.0 pCI/g. Subsurface 
soil samples showed CS-137, Co-80, and Sr-90. Alpha-emitting contaminants were Pu-238, Pu-239 , 
Am-241, and Cm-244. All samples contained Sr-90 activity. Radioactivity inside the perimeter of the 
filled-in pond was not determined, but it was estimated that from 50 to 100 Ci of radioactivity is present 
In the pond. A more recent study estimated a total InV8Jltory in the impoundment fill and sediment of: 
Sr-90 (75 CO, Cs-137 (18 Ci), U-234 (3.2 mCI), U-235 (0.5 mCI), U-238 (2.2 mCI), Pu-239 (0.3 mCi), 
and Co-80 (1.8 mCl). . 

Groundwater monitoring data collected through mid 1985 Indicate both beta (primarily H-3 and 
Sr-90) and alpha contamination. Levels of Ba, Cr, and Pb exceeded drinking water MCLs in some sam
piing records . 



WAG 10 Number: 9.0 

SWMU 10 Number: 9.2 

II-l70 

EPA.II.A.1DATA SUMMARY SHEET 

WAG-Name: -Homogeneous Reactor: Experiment (HRE) 
. Area 

SWMU Name: LLW- Collection .and Storage Tanks 
(7660, 7562) 

Location of Unit: Both tanks are found on the HREslte. The 12,ooo-gal(46,425-L) tank is-located just 
north of the Waste Holding Pond (7656), .and the 1,OOQ-gal (3,78D-U tank Is located just south of the 
Waste Evaporator (7602). ORNLgrid coordinates are approximately N 18,700 and E 31,450. 

General Dimensions and Capacities: Only capacity.is available. 

Function of the SWMU: The 12,ooo-gal (45,425-L) tank was designed to hold high-level waste. The 
1,()()()-gal (3,785-L) tank held condensed clean vapor·from the evaporator cell;·this liquld'was stored for 
sampling. Depending on its radioactivity, the condensate was either sent·to the retention. pond or·to the 
12,()()(}gal tank for recycling. 

Dates of Operation: 'Small-tank: 1957-1961 (empty since 1961). 
. Large .tank: 1957-1986 (tank no longer In use). 

Waste Characteristics: No analysis of the waste hf~ been reported. Majorradionuclides of concern In 
LLW are considered to be Sr-90, Cs-137. Co-60, and TRU. Various short-half-liferadionuclides and 
some uranium or plutonium isotopes may also be contained In the waste. Initial chemical analysis of 
LLW Indicates that radionuclldes are of greater concern than hazardous waste constituents. 

Release Data: There is some indication that spillage occurred during transfer of LLW from the large 
tank. Soil sampling indicates contamination by Sr-90 and Cs-137. 
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11-171 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 9.0 WAG Name: Melton Valley Area 

SWMU 10 Number: 9.3 SWMU Name: SeptiC Tank-(7501) 

Location of Unit: The tank is located east of Building 7500 (NSPP). ORNL grid coordinates are 
N 18,810 and E 31,510. 

General Dimensions and capacities: Cspacity of the tank is 1,400 gal (5,300 L). The tank is concrete. 

Function of the Unit: The tank was designed to treat domestic sewage from Building 750 1 (NSPP). 

Dates of Operation: 1950 to present. 

Waste Characteristics: The tank contains domestic sewage; no hazardous or radioactive waste was 
added to the system. 

Release Data: No reported leaks or releases. 



WAG 10 Number: 10.0 

SWMU 10 Number: 10.1 

II-I 72 

EPAII.A.1 DATA SUMMARY SHEET 

, WAG Name: -Hydrofracture Injection Wells and 
Grout, Sheets 

SWMU Name: HydrofractureExperimental Site 1 
(HF-Sl) 

Location of Unit: The ,site used for the first experimental injection was south of Lagoon Road in an area 
called the Four Acre Site. This location is within the boundary of WAG 7. ORNL grid coordinates for the 
injection well are N 18,920 and E 25,890. 

General Dimensions and capacities: The injection well was cased with 3.5-In. (9-cm) casing to a depth 
of 300 ft (91 m). The injection was performed at a depth of 290 ft (88 m). A total of 27,ooo,gal 
(102,200 L) of grout was injected. 

Function of the SWMU: This site was the first experimental injection of grout as a testing program for 
observing the fracture pattern created in the shale and to identify potential operating problems. 

Dates of Operation: Injection occurred October 16. 1959. 

Waste Charactet:lstics: Waste injected was water tagged with 35 Ci of,Cs-137 and 8.7 Ci of Ce-141. 
Grout consisted of diatomaceous' 9$rth and cement~'No LLW was used. No hazardous waste constitu
tents should have been present in the grout. 

Release Data: During the final stages of the injection. grout was observed flowing from an open core 
hole about 200 ft (61 m) north oltha injection well'Csee SWMU 7.3). 
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WAG 10 Number: 10.0 

SWMU 10 Number: 10.2 

11-173 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Hydrofracture Injection Wells 
and Grout Sheets 

SWMU Name: Hydrofracture Experimental Site 2 
(HF·S2) 

Location of Unit: The site is in Melton Valley, about 0.5 mile (800 m) south of the 7500 (experimental 
reactor) Area. The Injection well was cased with 4.5-in. (11-cm) casing to a depth of 1,050 ft (320 m). 
ORNL grid coordinates for the injection well are N 16,817 and E 31,260. 

General Dimensions and CapacitiBs: Two separate injections were performed. Grout volumes injected 
were 91,800 and 132,700 gal (346,745 and 502,325 L), respectively. Injection depths were 934.ft 
(284 m) and 695 ft (212 m). 

Function of the SWMU: The second hydrofracture experiment was designed to duplicate in scale an 
actual disposal operation. However, radioactive tracers were used instead of actual waste. 

Dates of Operation: The injection occurred September 1960. 

Waste Characteristics: Water tagged with Cs-137 (50 Ci for the two injections), cement, and bentonite 
were used in formulating the grout. No nonradioactive hazardous constituents should be contained in the 
grout. 

Release Data: No releases or spills have been reported. 



II-174 

,EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 10.0 WAG Name: Hydrofracture Injection Wells and Grout Sheets 

SWMU 10 Number: 10.3 SWMU Name: Old Hydrofracture Facility (7652) 

Location of Unit: The Old Hydrofracture Facility (OHF) is located 1.0 mile (1.8 km) southwest of the 
main ORNL complex, west of SWSA 5. OANL grid coordinates areN 17,155 and E 28,617. 

General Dimensions and Capacities: The existing facility consists of a contaminated building'(7583), 
some dry solids storage bins, and miscellaneous equipment. ' 

Function of the SWMU: The facility served as a pilot plant to demonstrate the feasibility of permanent 
disposal of liquid radioactive waste in impermeable shale formations by hydrofracture methods. 

Dates of Operation: Site commissioned: 1963. 
Taken outof service: 1980. 

Waste Characteristics: Waste used in the experiments was evaporator concentrated LLW transferred 
from the Bethel Valley waste storage tanks. During the period the facility was operated, 7 experimental 
injections and 22 operational injections were conducted. Grout injected totaled 2.3 x loa gal (8.7 x 
loa L) and contained 40,000 Ci of Sr-90, 609,000 Ci ofCs-137, 233 Ci of Cm-244. 5.8Ci of TAU, and 
other unidentified radionuclides. 

Release Data: There were no reported surface releases of grout, with the exception of an'incident in 
which it was necessary to divert grout to the OHF waste pit until it could be retrieved and pumped 
down the well (see SWMU 5.2). 
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1I-175 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 10.0 

SWMU 10 Number: 10.4 

WAG Name: Hydrofracture Injection Wells 
and Grout Sheets 

SWMU Name: New Hydrofracture Facility (7860) 

Location of Unit: The new hydrofracture facility is located 900 ft (300 m) southwest of OHF (SWMU 
10.3), on the south side of Melton Branch. The injection well is located at ORNL grid coordinates 
N 16,502 and E 28,178. 

General Dimensions and Capacities: The injection well casing is 5.5 in. diameter; the well Is 1,069 ft 
(326 m) deep. Injections occurred at depths between 990 ft (300 m) and 1,069 ft. In December 
1982 the injection well failed and was placed back in operation in 1983. 

Function of the SWMU: The facility was constructed to replace the OHF and serve as the operational 
LLW waste disposal system for ORNL. 

Dates of Operation: Test injection: 1974. 
Site commissioned: 1982. 
Site removed from service: 1985. 

Waste Characteristics: Waste used in the injections was concentrated LLWand sludge removed from 
the gunite tanks in the South Tank Farm (SWMU 1.26a-f). During the period of operation, 1 experimen
tal injection (water plus tracer) and 13 operational injections were conducted. A total of 2.9 x 10S gal 
(1.1 x 107 L) of grout was injected. The grout contained 644,000 Ci of Sr-90, 83,800 Ci of Cs-137, 
7,500 Ci of Cm-244, 2,100 Ci of TAU, and 13,300 Ci of other nuclides. 

Release Data: No releases were reported during operations. In 1984, three deep monitoring (OM) wells 
were dug. and contaminated water was found in two of the wells. Depths at which the contamination 
was observed are approximately the depths at which some of the NHF grout sheets occur. The NHF is 
now inactive. and closure of the facility is being planned. 



11-176 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 11.0 WAG Narne: White Wing Scrap Yard 

SWMU 10 Number: 11.1 SWMU Name: White Wing Scrap Yard (X00751) 

Location of Unit: This site is located at the west end of East Fork Ridge between State Highway 95 
(White Wing Road) and the Oak Ridge Turnpike. ORGOP grid coordinates are N 35,000-35,800 and 
E 27,500-29,259. 

General Dimensions and Capacities: The area covers about 20 acres (8 hal. 

Function of the SWMU: The site was used to store contaminated materials (equipment, tanks,. and 
trucks) from the three Oak Ridge plants. Waste was stored aboveground. Much of the stored materials 
and contaminated soils was ram<;lved in 1966-1971; however, some scrap metal. concrete, and other 
waste remains at the site. 

Dates of Operation: Site commissioned: early 1950s. 
Taken out of service: 1964. 

Waste Characteristics: About 0.05 Ib (25 g) of Pu-239 was estimated to be on or in the material from 
ORNL that was stored at the site. No records are available on wastes from the other Oak Ridge plants. 

Release Data: In 1971, a radia~~n survey detectedO.~ to 6.0 mR/h gamma exposure rate and 0.5 to 
4.0 mR/h exposure rate for Cs-137. An aerial survey in 1974 indicated the presence of Cs-137 
(estimated at 25 to 100 mCO, Th-234, and U-235. 
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11-177 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 12.0 WAG Name: Closed Contractors' Landfill 

SWMU 10 Number: 12.1 SWMU Name: Closed Contractors' Landfill (7658) 

Location of Unit: The site is located in Melton Valley south of the 7000 Area and east of Melton Valley 
Access Road. ORNL grid coordinates are N 18,650 and E 37,500. 

General Dimensions and Capacities: The area of the site is 3 acres (1.2 hal. No records are available 
on the amount of debris buried. 

Function of the SWMU: The site was used to bury general construction debris generated by construc
tion contractors working at ORNL Material to be buried was not 'contaminated with radioactivemateri
als. 

Dates of Operation: Site commissioned: 1950. 
Taken out of service: 1975. 

Waste Characteristics: The volume and nature of waste buried is unknown. No waste specific records 
were kept on the landfill operation. 

Release Data: The area is inactive, and no radioactive contamination has been reported. 



IIl 178' 

EPA:'II~'A~17 O~TA''\SUMMARYiSHEET' 
" 

WAG IDNumber: 13';0, WAG:, Name: , Environmental'Researcn Areas 

SWMO 10 Number: 13': 1, SWMO Name:: C8siurrr137"COntaminated: FiEtld"(OBOO) 

Location of Unit, These0areas~are'lOOated~atiout433(r ft' (:1 OOm) ,:north of 'the'ClInch \River' at:Clinch' 
River Mile 20.5:(CRK3228):' Gnd~coordinates.are:N.J, 17A80and'E. 20;370:' 

General Dimensions and; CapaCities:, The~0800'~Area~is:;a:50-acre,(2()flanescU9fd6minated~field: COn" 
tained within . the field ,is a S::acre-::(2.tiaffencediarea' eontamlnated~withCS.137= 

Functiofl of' the SWMU: Tlie .... area'was:.sef aSide,:to'·study: simulated:fallourof.·cs~ 137,;, wtiich .would, 
occur 'in' the event" of' a' nuclear 'war: 

Dates of Operation: Site'commissioned: 196'6', 
The' siteii~f,not:, in'use';. 

Waste Characteristics: ThEfcontamlnant!consistect:of!Gs~137' fusedjat;high,temperature:,to~silica~'parn: 
eles. Each of the eigtit~ enclOsures: receKted~a&ut 2:;2': Gi ;of radioactivity; ,for. a"tot8l'ol '8:8: Gii I\fterr 18 
years (silice contamination); aboutlS': 7:: 01; of activity; should remain: 

Release Oats: No releases:replJrted:. 
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11-179 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 13.0 

SWMU 10 Number: 13.2 

WAG Name: Environmental Research Areas 

SWMU Name: Cesiurn-137 Erosion/Runoff Study 
Area (0807) 

Location of Unit: The site is located on a bearing of E83"S. about 1.2 miles (2.0 km) from the junction 
of Bethel Valley Road and State Highway 95. The site is due north of the confluence of White Oak 
Oreek and the Clinch River [0.2 mile (0.3 km»). Grid coordinates N 16.690 and E 21.530. 

General Dimensions and Capacities: Total land area contaminated was <215 sq ft «20 sq m). 

Function of the SWMU: The objective was to use the field contamination to study runoff. erosion. and 
infiltration of Os-137 on a silt·loam soil. 

Dates of Operation: Site was contaminated on October 20. 1964. 
Site is still being studied. 

Waste Characteristics: Os-137 was applied to the soil in a liquid spray. 

Release Data: The amount of isotope applied was 15 mOi total. After 21.6 years of decay. 9.15 mOl 
should remain. providing no losses from the system occurred. 



IP180: 

EPA;'";A~,1', DA:r NtSUMMARY',SHEETt 

WAG 10 Number.: 14.0 WAG.:Name:, TOw9PShieidingrFacility (TSFY 

SWMU 10 Number: 14:,1" SWMCt Name:, TSF-Scrap,Yard-(7702) i 

b"' 

L'ocationof Unit: Grid coordinates.are"N 10,80Crand'cE;: 28,930::.The facility: iSIJocated ;about· 
2.5' miles (4.0 km) south of,the,ORN~ main complex; 

General Dimensions and, Capacities:· The ,scrap.,yard,is,aOOut'250 ft' (16t, m) :south and. west oftha: 
main TSF site. It covers'an area~of 'about '1: acre\(O.4~ hal) 

Function of the' SWMU: The·site, contains, scrap; shields, tanks\, pumps;, and::miscellaneous'materials', 
used in past'experimental, progr;ams. 

Dates of operation: Site·'commissioned:: 1954:, 
Site is, still:,in operation. 

Waste Characteristics:, The:scrap·at,::the;sitefcontainsJnternahcontamination,(neutron activation pro-'" 
ducts) (mainly Co-60); howeveri surveys,show,no external'contamination: 

Relesse Data: No' releases~of· radioactivity,,'have been'~reported:' . 

. ;, 
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II-lSI 

EPA II.A.1 DATA SUMMARY SHEET 

. WAG 10 Number: 14.0 WAG Name: Tower Shielding Facility (TSF) 

SWMU 10 Number: 14.2 SWMU Name: Septic Tank-(Buildlng 7750) 

Location of Unit: The TSF septic tank is located at ORNL grid coordinates N 11,110 and E 29,295. 

General Dimensions and capacities: Capacity of the tank is 900 gal (3,400 L). The tank is concrete. 

Function of the SWMU: The tank treats domestic sewage from the operating facilities. 

Dates of Operation: 1953 to present. 

Waste Characteristics: The tank contains domestic sewage; no hazardous or radioactive wastes were 
added to the system. 

Release Dsts: No reported leaks or releases. .' 



II-182 

EPAII.A.'1 DATA 'SUMMARY .SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

SWMU 10 Number: 15. 1 SWMU Name: Cyclotron.'Z-Qil (9201-2) 

Location of Unit: The Cyclotron Z~lil!l stored at the Y·12 Plant in Building 9201·2 and in an outdoor 
storage tank and piping. 

General Dimansions and Capacities: The 86-1nchCyciotron Occupies one-third of Building 9201·2. See 
15a.7 

Function of the SWMU: The Code AEtransformer oil is designed to cool magnetic coils during opera
tion. 

Dates of Operation: Site .commissioned: 1950. 
Taken out of ~rvice.: 1983. 

~ ~: 

Waste Characteristics: There is 7.000 gal'(26.5oo L) of Code AE transformer oil. The oil contains <50 
ppm PCBs (polychlorinated biphenyls). 

Release Data: No releases have occurred. 

~ 
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11-183 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 15.0 

SWMU 10 Number: 15.2 

WAG Name: ORNL Facilities at Y -12 

SWMU Name: Transformers (9201-2, 9204-1, 
9204-3, SY 200 Yard) 

Location of Unit: The PCB storage sites are located over Maynardville limestone, a cavernous formetion 
within the Y-12 complex, in or adjacent to buildings 9201-2, 9204-1, and 9204-3. Larger transformers 
were stored at the SY 200 Scrap Yard. 

General Dimensions and Capacities: At the 9201-2 Cyclotron cubicles, there were 143 PCB transform
ers and 360 capacitors with an estimated PCB concentration of more than 500 ppm (-3,000 gal 
[11,355 L] of oil). East of 9204-1 there were 13 PCB-contaminated transformers with estimated PCB 
concentrations of 50 to 500 ppm. In the basement of 9204·3 there were 22 PCB-contaminated 
transformers with estimated PCB concentrations of 50 to 500 ppm. At the SY 200 Yard there were five 
2,20Q-gal (a,328-L) transformers and 60 cooling racks with estimated PCB concentrations of less~han 
2 to 29 ppm. 

Function of the SWMU: The sites housed a variety of surplus ORNL equipment that was either contam
inated with PCBs or that contained PCB contaminated oils. All surplus PCB-contaminated transformers 
and capacitors have been disposed of in accordance with TSCA guidelines. 

Dates of Oparation: Sites are now inactive. 

Waste Characteristics: (See above.) 

Release Dsta: Records indicate that PCB-contaminated oils have leaked from a transformer at the SY 
200 Yard. 



IH84 

.EPA,II.A.1 DATASU,.,.,ARY SHEeT 

WAG 10 Nu~: 16.0 

SWMU 10 Number: 16.1 

WAG Name: Health Physics Researc;:h Reactor (HPRR) 
Area 

SWMU Name: Cesium-137 "Forest" Research Area 
(77659) 

Location of Unit: The site CQntalning the cont~minatec:l tr~ is located on the azimuth bearing of 
E66°S. a distance of 1.8 mile (2.9 km) from the intersection of Be~ Valley Road and Melton Valley 
AcceS$ Road. ORNL grid coordinates are N 13,000 and E 34.500. 

General Dimensions and Capacities: The site is a 20 X 25 m plot (66 X 82 ft). Thirty yellow-poplar 
trees ranging up to -100 ft (30 m) tall were used in this study. A total of 467 mei of Cs-137 was 
introduced into the transpiration stream of t~ trees. 

Function of the Unit: Trees were inocylated with cesium to determine the move~t of this nuclide and 
as an analog to the e88(!mtial element pot.um. 

" . 
Dates of Operation: Site commi88ion~: May 2(}'-23. ·1962. 

Site 8t~1 remains today. 

Waste Characteristics: Cs-137 is the primary waste. Nearly 24 years have paSSEl(:l (-0.8 half-life) 
since tOe Isotope was injected into the trees. CQrrecting only for rfldiological decaY,approximately 270 
mCi would remain today. This amount has been further t,jecreesed by wind distributiQn of leaves. move
ment through soil, and runoff. 

Release Data: No releases reported. 
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11-185 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 16.0 WAG Name: Health Physics Research Reactor Area 

SWMU 10 Number: 16.2 SWMU Name: Process Waste Basin (7711) 

Location of Unit: ORNL grid coordinates are N 12,260 and E 35,830. Site is located west of the reac
tor building at the OOSAR facility (HPRR). 

General Dimensions and Capacities: No information available. 

Function of the SWMU: The retention basin was installed to collect groundwater seepage into the reac
tor storage vaults. 

Dates of Operation: The facility was never used for its intended purpose. 

Waste Characteristics:' No waste has been added. The only water in the basin results from precipita
tion and checks on fire protection sprinkler systems. 

Release Data: No waste has ever been diverted to the basin. The major use of the basin is to check 
out fire protection systems. 



11-186 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 17.0 WAG Name: ORNL Services Area 

SWMU 10 Number: 17.1 SWMU Name: Septic Tank-(Building 7000) 

Location of Unit: The tank is located south of Building 7000. ORNL grid coordinates are N 21,950 and 
E 36,230. 

General Dimensions and capacities: Capacity of the tank is 39,000 gal (147,630 L). The tank is con
crete. 

Function of the SWMU: The unit handles domestic sewage from the 7000 Area. It was formerly used 
as a septic tank but is now used as a collection vessel for the pumping station. Waste is pumped to the 
Bethel Valley system for treatment. 

Dates of Operation: 1959 to present. 

Waste Characteristics: Waste consists of domestic sewage; no hazardous or radioactive wastes have 
been added to the system. 

Release Data: No reported leaks or releases. 
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II-187 

EPA II.A.1 DATA SUMMA.RY SHEET 

WAG 10 Number: 17.0 WAG Name: ORNL Services Area 

SWMU 10 Number: 17.2a SWMU Name: Waste Oil Storage Tank-{7oo2W) 

Location of Unit: The tank is located on the west 'side of Building 7002. ORNL grid coordinates are 
N 21,840 and E 36,800. 

General Dimensions and Capacities: The tank is 5 ft 4 in. (1.7 m) diameter by 15 ft (4.6 m) long, hor· 
izontal, steel, and located above ground. Tank capacity is 2.500 gal (9,463 L). 

Function of the SWMU: The tank is used to store waste oil. 

Dates of Operation: The tank was installed in 1984. 
It is still in service. 

Waste Characteristics: The tank contains waste oil. No records exist of hazardous materials or 
fadionuclides being present. The oil has not been analyzed. 

Release Data: No releases reported. 



11-188 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 17.0 WAG Name: ORNL Services Area 

SWMU 10 Number: 17.2b SWMU Name: Waste Oil Storage Tank-(7009E) 

Location of Unit: This tank is ·Iocated in the 7000 Area, east of the main plant area of ORNL. ORNL 
grid coordinates. are N 21.580 and E 31,560. 

General Dimensions and Capacities: . The tank is ·buried. Capacity of the tank is 5,000 gal (18,930L). 

Function of the SWMU: The tank is used to store waste oil drained from various pieces of equipment. 

Dates of Operation: .Installation date: 1975. 
Site is still in use. 

Waste Characteristics: The waste oil ,has not been analyzed. No hazardous materials or radionuclides 
should be present. 

Release Data: No releases reported. 
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11-189 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 17.0 WAG Name: ORNL Services Area 

SWMU 10 Number: 17.2c SWMU Name: Waste Oil Storage Tank-(7075) 

Location of Unit: This tank is located in the 7000 Area, which is east of the main ORNL plant. ORNL 
grid coordinates are N 21,100 and E 36,680. 

General Dimensions and Capacities: The tank is below ground. Capacity is 4,200 gal (15.900 L). 

Function of the SWMU: The tank stores tritium-contaminated waste oil. 

Dates of Operation: Installation date: 1982. 
Site is .still in use. The tank is reported to be full. 

Waste Characteristics: This tank is contaminated with very low levels of radioactive waste oils. No 
data are available relative to the presence of hazardous constituents in the waste oil. 

Release Data: No releases have been reported. 



11-190 

EPA II.A.1 QATA SUMMARY SHEET 

WAG 10 Number: 17.0 WAG Name: ORNL Services Area 

SWMU 10 Number: 17.2d SWMU Name: Waste Oil Storage Tank-(7021W) 

Location of Unit: The. tank is located on the west side of Building 7021. ORNL grid coordinates are 
N 21,800 and E 37,300 .. 

General Dimensions and Capacities: The tank is 4 ft (1.2 m) diameter, 8 ft (2.4 m) long, horizon
tal, steel, and located above ground. Tank capacity is 480 gal (1,817 .L), 

Function of the SWMU: The tank stores waste oil. 

" 

Dates of Operation: The tank was installed in 1983. 
It is still in service. 

Waste Characterisffcs: The tank contains waste oil. No records exist of hazardous materials or 
radionuclides being present. The oil has not been analyzed. 

Release Data: No nileases reported~ 
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11-191 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 17.0 

SWMU 10 Number: 17.3 

WAG Name: ORNL Se~ices Area 

SWMU Name: Waste Oil Storage Tank 
Mobile Truck (7030E) 

Location of Unit: This vehicle-mounted oil storage tank is located in the 7000 Area east of the main 
ORNL plant. It is located at ORNL grid coordinates N 21,640 and E 37,140. 

General Dimensions and Capacities: Capacity of the tank is approximately 1,100 gal (4,164 L). The 
tank is mounted on a vehicle. 

Function of the SWMU: The tank is used to collect and store waste fuel oil. 

Dates of Operation: 1975 to present 

Waste Characteristics: The tank contains waste fuel oil only. It is reported to contain PCBs. No mention 
of radionuclides is reported. 

Release Data: No releases reported. 



11-192 

'EPA II.A.1 DATA 'SUMMARY SHEET 

WAG 10 Number: 17.0 

SWMU 10 Number: 17.4a 

WAG Name: ORNL Services Area 

.SWMU Name: Photographic Reproduction Waste 
Storage Tank-(7075A} 

Location of Unit: The tank is located in the 7000 Area east of the main ORNL plant. ORNL grid coordi
nates are N 21.100 and E36.7oo. There are two tanks at this site (See SWMU 17.4b). 

General Dimensions and Capacities: This tank is constructed of fiberglass and has a capacity of 3.000 
gal (11.356 L). The tank is located on a concrete ,pad. Concrete dikes surround the pad. 

Function of the SWMU: The tank stores photographic activators and developer waste. Periodically, 
waste is transferred to the silver-recovery unit in Melton Valley (SWMU 8.10). 

Dates of Operation: Installation date: unknown. 
Tank is still in service. 

Waste Characteristics: .Chemical composition is not known .. The.waste'.is probablyhazar:dous due to 
silver content. 

Release Data: No leaks or spills, hav.: qeen report~ .. , 
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II-193 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 17.0 

SWMU 10 Number: 17.4b 

WAG Name: ORNL Services Area 

SWMU Name: Photographic Reproduction Waste 
Storage Tank-(7075B) 

Location of Unit: The tank is located in the 7000 Area east of the main ORNL plant. ORNL grid coordi
nates are N 21,100 and E 36,700. There are two tanks at this site (See SWMU 17.4a) •. 

General Dimensions and Cspacities: The tank is constructed of fiberglass and has a capacity of 2,000 
gal (7,570 L). The tank is located on a concrete pad. Concrete dikes surround the pad .. 

Function of the SWMU: The tank stores photographic activators and developer waste. Periodically, 
waste is transferred to the silver-recovery unit in Melton Valley (SWMU 8.10). 

Dates of Operation: Installation date: unknown. 
Tank is still in service. 

Waste Characteristics: Chemical composition is not known. The waste is probably hazardous due to 
silver content. 

Release Data: No leaks or spills have been reported. 



U-194 

. EPA 'IJ.A. 1 ·DA 'tASUMMARY,SHEET 

WAG 10 Number: 18.0 WAG,~ame: Consolidated ,Fuel: Reprocessing Area 
, f 

SWMU 10 Number: 18.1 a :SWMU Name:EGCR Ponds (7600A) 

Location of Unit: ORNL grid coordinates are·N 18,640 and E 43;580. 

General Dimensions and Capacities: This pond is 50 ft (15m) ,bye5 ft (20 m), with a depth of 15 ft 
(4.6 m). 

.~JI 

Function of the SWMU: This area was ,originally installed as par.t;ofthe:Experimental Gas Cooled Reac
tor Program. The reaqtorwas never completed ,or operated. The basin,is now used to collect storm 
water runoff. 

Dates of Operation: Basin constructed: 1960. 
Site is still in ,use., 

Waste Characteristics: No data are available on,waste composition. 

Release Data: No leaks"or releases' have been reported. 
. fif, 
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11-195 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU 10 Number: 18.1b SWMU Name: EGCR Ponds (7600B) 

Location of Unit: ORNL grid coordinates are N 113.020 and E 42.660. 

General Dimensions and Capacities: The basin is 50 ft (15 m) by 65 ft (20 m), with a depth of 15 ft 
(4.6 m). 

Function of the SWMU: This area was originally installed as part of the Experimental Gas Cooled Reac
tor Program. The reactor was never completed or operated. The basin is now used to collect storm 
water runoff. 

Dates of Operation: Basin constructed: 1960. 
Site is still in use. 

Waste Characteristics: No data are available on waste composition. 

Release Data: No leaks or releases have been reported. 



11·196 

·EPAII.A.1 . 'DATA/SUMMARY' .SHEET 

WAG 10 Number: 18.0 WAG'Name: 'COnsolidated'Fuel·Reprocessing Area 

SWMUIONumber: 18.2 SWMU .. Name:Paint .SolventsStor:age :(7.6~ 5) 

Location of Unit: This site is located at the.north'end of the 7615 storage building.ORNL grid coordi
nates are N 18,320 and E 43;600. 

General Dimensions and Capacities: This.,unit·is:an.underground steel tank. :Oimensions are 2.5 ft,diam
eter(7.6 m) and 7··.ft (2 m) high. Capacity is 280 gal (1,060 L). 

Function of the SWMU: Thecontents,of.this tank (anq),its function). are unknown. Reports indicate,that 
. the tank may have stored paint solvents. 

Dates of Operation: Installation date: 1962. 
The ,tank .is inactive. 

Waste Characteristics: No.information·exists.on the nature and,amount·of waste stored in this tank. 

Release Data: No releases reported. 
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11-197 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU 10 Number: 18.3 SWMU Name: Septic Tank-(Building 7616) 

Location of Unit: This tank is located at ORNL grid coordinates N 18,000 and E 42,600 

General Dimensions and Capacities: Capacity is 16,900 gal (64,000 L). The tank is made of concrete. 

Function of the SWMU: The tank was originally installed in 1959 as an Imhoff tank for handling sewage 
from the EGCR. It was converted to a septic tank in 1974 for use by the Consolidated Fuel Reprocess
ing Division of ORNL. 

Dates of Operation: As Imhoff tank: 1959-1974. 
As septic tank: 1974-present. 

Waste Characteristics: The tank contains domestic sewage; no hazardous or radioactive wastes have 
been added to the system. 

Release Data: There are no reported leaks or releases. 



,11-198 

,EPAJIoA.1 :DA lWSUMMARY'SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated:Fuel,ReprocessingArea 

SWMU 10 Number: 18.4a SWMU 'Name: Waste Acid'Stor~ge'Tank (7602) 

Location of Unit: This tank is locat~~ in'the EGCR area east of the main ORNL plant area. ORNLgrid 
I ~ • j 

coordinates are N 18,640 and,E,'43,580. 

General Dimensions and Cap8cities:Tankcapacity is 13,000 gal (49,210 L).The storage'tank is 
located below ground. 

Function of the SWMU: The tank is used for slightly acidic process'.waste storage from the EGCRarea. 

Dates of Operation: Installation. date: unknown. 
Tank is still in service. 

Waste Characteristics: The waste in the·tank is process waste. 

Release Data: No releases reported. 
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11-199 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU 10 Number: 18.4b SWMU Name: Waste Acid Storage Tanks (7602b and c) 

Location of Unit: The two tank trucks are located in the EGCR area east of the main ORNL plant area. 
ORNL grid coordinates are N 18,560 and E 43,140. 

General Dimensions and Capacities: The capacity of each tank is 1,000 gal (3,785 L). 

Function of the SWMU: The tanks contain waste acid. The tanks are used to haul process waste from 
the EGCR area to the PWTP at the main plant area. 

Dates of Operation: Installation date: unknown. 
The tanks are still in service. 

Waste Characteristics: The waste in the tanks is process waste. 

Release Data: No releases reported. 



H-200 

EPA II:A.1 DATA SUMMARY SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated Fue~ Reprocessing Area 

SWMU 10 Number: 18.4c SWMU Name: Waste Acid Storage Tanks (7602b and c) 

Location of Unit: The two tank trucks are located in the EGCR.area east. of the'mainORNL plant area. 
ORNL grid coordinates areN 18,560 and E 43,1'40. 

General Dimensions and Capacities: The capacity of each tank is 1,000 gal (3,785 L). 

Function of the SWMU: The tanks contain waste acid. The tanks are used to haul process waste from 
the EGCR area to the PWTP at the main plant area. 

Dates of Operation: Installation date: unknown. 
The tanks are still in service. 

Waste Characteristics: The wast~ in the tanks is process waste. 

Release Data: No releases reported. 
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1I-20t 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU 10 Number: 18.4d SWMU Name: Waste Acid Storage Tank-(7601) 

Location of Unit: The tank is located in the EGCR area east of the main ORNL plant area. ORNL grid 
coordinates are N 18,560 and E 43,100. 

General Dimensions and capacities: The tank has a capacity of 2,500 gal (9,464 L). It is located 
above ground. 

Function of the SWMU: The tank was installed to store process waste but was never used. 

Dates of Operation: Installed: unknown. 

Waste Characteristics:The tank contains process waste. 

Release Data: No releases reported. 



U-202 

EPA 'II.A. 1 DATA SUMMARY SHEET 

WAG 10 Number: 18.0 WAG Name: Consolidated 'Fuel ,Reprocessing Area 

SWMU 10 Number: 18.5 SWMU Name: Waste;Retention Basin (1613) 

Location of Unit: ORNL grid coordinates are N 18,600 and E 43,050. 

General Dimensions and Capacities: The basin measures about 30 ft (9 m) by 40 ft (12 m). A 
concrete divider divides the basin. 

Function of the SWMU: No ·function is ,known (the basin may have been'installed as a waste retention 
basin for EGCR but was never used for its intended purpose). It is currently used as an emergency' 
water supply for fire protection. 

Dates of Operation: Installed: ~960. 

,Basin is 'still in service. 

Waste Characteristics: All E~CR process wastes are disposed of by tank truck transfer to the ORNL 
main plant area. 

Release Data: No releases are reported, 
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WAG ID Number: 19.0 

SWMU ID Number: 19.1 

II-203 

EPA II.A.1 . DATA SUMMARY SHEET 

WAG Name: Hazardous Waste Treatment and Storage 
Facilities 

SWMU Name: Hazardous Waste Storage Facility 
(7652) 

Location of Unit: ORNL grid coordinates are N 15,750 and E 36,880. 

General Dimensions and Capacities: The Storage Facility measures 61.7 by 39 ft (18.3 by 12 m). It is 
divided into separate areas designed to hold specific wastes. A total of 15,125 gal (57,254 L) of waste 
can be stored at the facility. 

Function of the SWMU: The site will store hazardous wastes that have already been packaged, 
labeled, and marked according to Department of Transportation regulations. 

Dates of Operation: Construction at the site has been completed (1987). 

Waste Characteristics: Wastes to be stored are acids, bases, organic acids, poisons, and flammable 
wastes. 

Release Data: The site has not received wastes. 



II-204 

EPA,II.A .. 1 .DATA SUMMARY SHEET 

WAG ID Number: 19.0 

SWMU 10 Number: 19.2 

WAG Name: Hazardous· Waste, Treatment and Storage 
Facilities 

SWMU Name: Chemical Waste Storage and Cylinder 
Area (7653) 

Location of Unit: ORNL grid coordinates are N 15,770 and E 36,950. 

General Dimensions and Capacities: The facility consists of a prefabricated'steel building having a floor 
area of 3,060 sq ft (284 sq m). Th~ capacity of the facility will be sixty 55-9al drums. 

Function of the Unit: The site is a staging area for appropriately packaging small quanitites of labora
tory chemicals and some process chemical wastes into drums for storage. Wastes will be separated by 
RCRA classes, and when drums are filled they will be transferred; to the adjacent Hazardous Waste 
Storage Facility (Building 7652) to await shipment off-site. 

Dates of Operation: The site is not currently in operation. Construction is almost complete. 

Waste Characteristics: The wastes are laboratory chemical wastes and some process wastes that 
contain hazardous constituents. Mixed' wastes (hazardous and radioactive) are not handled. 

" 

Release Data: No releases are reported. 
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11-205 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 19.0 

SWMU 10 Number: 19.3 

WAG Name: Hazardous Waste Treatment and Storage 
Facilities. 

SWMU Name: Long-Term Hazardous Waste Storage 
Facility (7654) 

Location of Unit: ORNL grid coordinates are N 15,810 and E 36,890. 

General Dimensions and Capacities: This proposed facility will have a total of 1,178 sq ft (165 sq m) of 
storage space. 

Function of the Unit: The site stores 55- and 3O-gal drums of mixed (hazardous and radioactive) 
wastes. 

Dates of Operation: The site is not operational at this time. 
Construction is completed, but no waste has been stored. 

Waste Characteristics: Wastes will normally be placed in containers (55-gal drums) when received. 
Most of the wastes received will be discarded laboratory chemicals. Wastes will include bulk scintillation 
fluid and scintillation vials. 

Release Oats: The facility is not operational. 



WAG 10 Number: 19.0 

SWMU ID Number: 19.4 

11-206 

-
EPA II.A.1DATA SUMMARY SHEET 

WAG Name: Hazardous Waste Treatment and Storage 
Facilities 

SWMU Name: Mixed Waste Storage Facility (7651) 

Location of Unit: This unit is located southeast of the main ORNL plant area in Melton Valley. ORNL 
grid coordinates are N 15,720 and E 37,000. 

General Dimensions and. Capacities: The facility is a covered. diked concrete pad. Approximate dimen
sions are 20 ft (6 m) by 30 ft (9 m). 

Function of the SWMU: The site was used to store mixed hazardous wastes. Originally. it served as 
sample storage for ORNL's Chemical Technology Division. 

Dates of Operation: The site was closed near the end of 1965 because of construction work nearby. 

Waste Characteristics: Waste type is defined only as mixed hazardous waste. Mixed is used"to indi
cate that wastes can contain radioactive materials and chemically hazardous wastes. 

Release Data: No hazardous wastes have been released from this facility 
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I1-207 

EPA II.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 19.0 WAG Name: Hazardous Waste Treatment and Storage Facilities 

SWMU 10 Number: 19.5 SWMU Name: Leaking Gas Cylinder Area (7659A) 

Location of Unit: The facility is located southeast of ORNL in a remote section of Melton Valley. ORNL 
grid coordinates are N 17,850 and E 39,750. 

General Dimensions and Capacities: The area is fenced and measures about 75 by 150 ft (23 by 
46 m). 

Function of the SWMU: Each year a number of gas cylinders have problems with shut-off valves, result
ing in leaks. Cylinders are transported to this area where they are chained to the fence and left to vent. 
Once empty, the gas cylinders are handled as deemed appropriate. 

Dates of Operation: Facility constructed: about 1983. 
Site is still in operation. 

Waste Characteristics: Wastes consist of various nonradioactive gases routinely used in ORNL opera
tions. 

Release Data: No liquid wastes are involved. Gases are dissipated into the atmosphere. No releases of 
hazardous materials are reported. 



WAG ID Number: 19.0 

SWMU ID Number: 19.6 

II-208 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Hazardous Waste Treatment and Storage 
Facilities 

SWMU Name: Reactive Chemicals Disposal 
Area (7653) 

Location of Unit: ORNl grid coordinates are N 17,950 and E 39,830. The site is located to the 
southeast of the ORNl main plant area in a remote area. 

General Dimensions and Capacities: The Reactive Bottle Smasher is a box 18 in. (46 cm) deep, 30 in. 
(76 em) wide, and 48 in. (122 cm) long. It is located in a fenced area measuring 75 by 150 ft (23 by 
46 m). 

Function of the Unit: This facility, also known as the Reactive Chemicals Bottle Smasher, is used to 
crush glass and metal containers and release their contents to the atmosphere. It is a O.5-in. plate steel 
box with a hinged lid. Containers to be smashed are placed in the box, and the lid is released remotely 
from approximately 75 ft (23 m) away. The lid swings into the box, smashing the glass and metal con
tainers. 

Dates of Operation: Site installed: 1983. Site is still in service. 

Waste Characteristics: Contents of containers are highly volatile liquids (e.g., hydrazine, ethers, 
alcohol-ether mixtures, etc.). 

Release Data: No releases have been reported. Crushed glass and metal containers are disposed of in 
the Contractors' landfill. No monitoring of the site is conducted. 
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WAG 10 Number: 20.0 

SWMU 10 Number: 20.1 

11-209 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Oak Ridge Land Farm 

SWMU Name: Municipal Sewage Sludge Application 
Site (XF 1226) 

Location of Unit: The site is located north of Bethel Valley Road about 5 miles east of the main ORNL 
plant area. 

General Dimensions and Capacities: Approximately 65 acres (26 hal has been used to date. 

Function of the Unit: The unit functions as a land disposal operation for digested sewage sludge from 
the city of Oak Ridge's sewage treatement plant. 

Dates of Operation: Sludge disposal began in 1983. 
Sludge disposal was moved to another site in 1986. 

Waste Characteristics: The waste is digested sewage sludge. Due to water discharged into the Oak 
Ridge sewer system by certain industries, radionuclides have been detected in the sewage sludge. 
Inventory of radionuclides at this site is 0.074 Ci from Co-60, 0.013 Ci from Sr-90, 0.044 Ci from 
Cs-137, 0.010 Ci from Pu-239. 180.0 kg (397 Ib) of Cd, 110.0 kg (242.5 Ib) of Ni. and 4,600.0 kg 
(10,141 Ib) of Pb. Volume of sludge applied was about 6.0 x 106 gal (2.3 x 101 L). 

Release Data: Limited sampling of soil and surface water on the site does not indicate that there are 
potential public health problems due to exposure to the radionuclides. Groundwater sampling at the site 
has been initiated. 



11-210 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

10 Number: 1 A. 1 Facility Name: Graphite Reactor-(3OO1) 

Location of Unit: The Graphite Reactor is located in Building 3001 at the ORNL complex in Bethel Val
ley. Building 3001 is just north of Hillside Avenue between Third and Fifth streets. ORNL grid coordi
nates are N 22,570 and E 31,190. 

General Dimensions and Capacities: Building 3001 is a five-story corrugated metal structure. The reac
tor was originally designed for a 1-MW power level, but in 1944 improvements in the cooling system 
and fuel cladding allowed the power level to be increased to an average rate of 3.6 MW. 

Function: The Graphite Reactor was built to produce the first gram-size quantitites of plutonium to pro
vide information for the construction of the large plutonium production reactors located at Hanford, 
Washington. It was later converted to a training reactor. In 1966, the fuel was removed ·from the reac
tor. 

Dates of Operation: Date commissioned: 1943. 
Taken out of service: 1963. 

Waste Characteristics: The reactor is reported to contain 16 Ci of G-14, 5,000 #lCi (80 mg) of Pu-239, 
200 #lCi «0.5 kg) of uranium oxide, and lesser radiation sources. Gamma spectroscopy indicates the 
presence of Cs-137 and Co-60. An order-of-magnitude of less than 10 Ci of each is estimated. Thus, 
the radionuclide inventory in the reactor probably totals less than 50 Ci. The demineralization room, or 
hot cell. was checked, and Cs-137 and Co-60 were detected in the gamma spectrum. Five percent of 
the alpha readings (only one reading) were above the ORNL guidelines for establishing a contamination 
zone. The beta-gamma contamination levels ranged from less than 500 dpm 11 00 sq cm to 
1,670 dpm/100 sq cm, with an average of approximately 500 dpm/100 sq cm. The only alpha 
contamination measured 32 dpm/100 sq cm. 

Release Data: No releases reported. 
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1I-21l 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

10 Number: 1A.2 Facility Name: Low Intensity Test Reactor (LlTR)-(3005) 

Location of Unit: The LlTR is located in the northern portion of the main ORNL complex in Building 
3005. ORNL grid coordinates are N 22,730 and E 31,400. 

General Dimensions and Capacities: The LITR began operation as a 500-kW reactor but was converted 
and reached a final power level of 3,000 kW. 

Function: The LlTA began operation as a training reactor and was later converted to a test reactor. 
After shutdown in 1968, all fuel and shim safety rods were removed from the reactor tank, water was 
drained, and connections were made to exhaust continuously to the normal off-gas system. 

Dates of Operation: Date commissioned: March 1951. 
Taken out of service: October 1968. 

Waste Characteristics: Interior surfaces of the reactor tank and primary water piping system are con
taminated with radioactive corrosion products and fission products. It has been estimated that the reac
tor core contains between '6 and 45 Ci of Co-60, less than 50 Ci of Ni-63, and less than 10 Ci of 
Fe-55, which are all activation products. It was also estimated that the core might give a reading of ' 
about 200-300 rad/h. The core still contains beryllium reflector elements. Only very slight amounts of 
contamination are indicated on the interiors of the LlTR heat exchanger and on pipes in the upper levels 
of Building 3005. 

Release Data: No releases reported. 



11-212 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant.Area 

10 Number: lA.3 F~cility Name: Oak Ridge Research Reactor-(3042) 

Location of Unit: The Oak Ridge Research Reactor (ORR) is located just north of Hillside Avenue 
between Third and Fifth streets. ORNL grid coordinates are N 22,570 and E 31,400. All a.f the experi
mental facilities are housed in the reactor building except for some equipment associated with the Mari· 
time Ship Reactor Loop that is buried underground outside Building 3042 and a portion of the pneumatic 
'tube facility that runs between Building 3042 and Building 300 1. 

General Dimensions and Capacities: The ORR is a 3D-kW pool-type research reactor housing several 
experimental facilities. 

Function: Several experimental facilities have been installed in the ORR for testing of various materials. 
analysis of liquid and gaseous coolant systems, and transfer of irradiated samples. 

Dates of Operation: Site commissioned: 1959. 
Site is still in operation. 

Waste Characteristics: The ORR produces activation products in the primary coolant water. It does not 
produce waste during normal operations. 

Release Data: The only reported releases were due to a break in the primary water line (see SWMU 
1.51) and some leakage caused by the rupture of the decay tank (see SWMU 1.9). 
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II-213 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.4 Facility Name: Cobalt-60 Storage Garden-(3029) 

Location of Unit: The Cobalt-60 Storage Garden is located in Building 3029 between Central and Hill
side avenues and between Fourth Street and Fifth Street. ORNL coordinates are N 22,290 and· 
E 31,530. 

General Dimensions and Capacities: This 19.6-sq-ft (1.8-sq-m) subterranean area [8.5 ft (2.6 m) deep] 
is made of 92 stationary stainless steel tubes surrounding a 1-sq-ft (O.09-sq-m) by 6.8-ft-long (2.1-m) 
irradiator plug. Each tube is plugged at the top with a lead-filled stainless steel tube. The Co-60 storage 
cans located at the bottom of the tubes. which terminate about 1 ft above the floor of the facility, sur
round an irradiation champer. This chamber is shielded at the bottom with 10.6 cubic ft (0.03 cubic m) 
of lead. The entire facility is shielded with 22 in. (56 em) of lead bricks plus 22 in. of barytes concrete. 
This facility is capable of gamma irradiation doses of up to 1.5 x 106 rad/h. 

Function: The Storage Garden is a radioisotope storage facility. 

Dates of Operation: Site commissioned: late 1950s. 
Site is still operable but not in use. 

Waste Characteristics: The Garden currently has an inventory of about 50,000 Ci of metallic form 
Co-60. The Garden does not produce waste. 

Release Data: No reported releases. 



11-214 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

10 Number: 1A.5 

WAG Name: Main Plant Area 

Facility Name: Fission Product Development 
Laboratory (FPOL)-(3517) 

Location of Unit: The FPDL is located in Building 3517 at ORNL. ORNL coordinates are N 21,730 and 
E 31,000. 

General Dimensions and Capacities: The FPDL consists of 23 large-volume, stainless steel lined, 
concrete-shielded hot cells with associated manipulator galleries and operating areas. 

Function: The FPOL was constructed to separate kilocurie quantities ofCs-137, Sr-90, Ce-144, and 
Pm-147. It was modified in 1963 to allow production of megacurie amounts of Cs-137, 
Sr-90, and Ce-144. 

Dates of Operation: Site commissioned: 1958. 
Site placed in standby condition: 1975. 

Waste Characteristics: Primary wastes are Sr-90 and Cs-137. 

Release Data: The inactive process cells contain an array of contaminated tanks, piping, samplers, ser
vices, and instrumentation with background radiation levels ranging 1-100 rad/h, with isolated hot 
spots of 100-1,000 rad/h. During decontamination, which is still continuing, an estimated 8,013 cubic ft 
(227 cubic m) of solid LLW waste and 9,354 cubic ft (265 cubic m) of liquid waste will be generated. 
Approximately ha" of this waste has already been disposed of. 
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11·215 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

10 Number: lA.6 Facility Name: Fission Product Pilot Plant-(3515) 

Location of Unit: The Fission Product Pilot Plant (FPPP) is located at ORNL on the east side of the 
South Tank Farm in Building 3515. ORNL coordinates are N 21,960 and E 31,030. 

General Dimensions and Capacities: Formally known as the Ru-l06 tank arrangement, the facility con
sisted of a concrete pad with tanks surrounded by stacks of concrete blocks. The present facility con
sists primarily of an unlined concrete-shielded cell, approximately 19.7 X 9.9 X 7.9 ft (6.0 X 3.0 X 
2.4 m high), with an adjacent shielded operating area. 

Function: From 1950-1951, the facility functioned as a hot cell facility. It was then used to separate 
curie quantities of various radionuclides from low-level liquid wastes. 

Dates of Operation: Site commissioned: 1948 . 
Taken out of service: 1958. 

Waste Characteristics: Specific waste information is not available. 

Release Data: The current residual radionuclide inventory is believed to be in the range of 10 to 
100 Ci, although no recent survey information is available due to lack of direct access. About 3.313 
cubic ft (92.7 cubic m) of solid radioactive waste and 7,063 cubic ft (200 cubic m) of liquid radioactive 
waste will be generated during decommissioning of this facility. 



11-216 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area· 

10 Number: 1A.7 Facility Name: Metal Recovery Facility.-(3505)· 

Location of Unit: The Metal Recovery Facility is located at ORNL in Building 3505. ORNL grid coordi
nates are N 21,840 and E 31,910. 

General Dimensions and Capacities: The Metal Recovery Facility consists of Building 3505, an adjacent 
below-grade canal, and two waste tanks (W-18, W-19) buried nearby. The building is a one-story steel 
siding structure constructed around seven above-grade concrete process cells and a below-grade dis
solver tank pit. The canalis 8' 14-ft-deep (4.3-m-deep) water-filled concrete basin that was used for 
storing and handling fuel slugs. The two waste tanks [32,190 gal (8,516 L)capacitieslare located 
below grade approximately 45 ft (15 m) east of the building. 

Function: The Metal Recovery Facility was asmalFscale reprocessing plant originally constructed for 
the recovery of uranium from fuel and waste solutions. The facility was later found to be useful for 
recovering U, Pu, Am, and other miscellaneous materials from a variety of low-burn up reactor fuels and 
other feed materials. 

Dates of Operation: Site constructed: 1951. 
Site commissioned: 1952. 
Taken out of service: 1960. 

Waste Characteristics: Primary wastes are Sr-90, GfiI~137, Pu-238, Pu-239, andPu-240. 

Release Data: Abandoned contaminated process equipment (located in the' process cells, the dissolver 
pit, and the canal) exhibits significant levels of alpha and beta-gamma contamination. Isolated spots in 
almost every cell exceed 500,000 dpm/100 sq cm, and direct alpha and beta-gamma dose rates in 
one cell exceed 400 mrad/h. Samples from the cell walls and floors indicate the presence of signifi
cant transuranic contamination. Dose rates in the canal range from 1 to 100 rad/h, and the dissolver 
pit walls are also heavily contaminated with alpha and beta-gamma emitters. The buried waste tanks 
are known to be internally contaminated. Radionuclide inventories of the Metal Recovery Facility are 
estimated at 10 Ci of Sr-90 and Cs-137 and 1 Ci of Pu-238, PU-239, and Pu-240. Approximately 
13,414 cubic ft (380 cubic m) of liquid radioactive waste and 11,654 cubic ft (330 cubic m) of solid 
radioactive waste is expected to be generated during ~econtamination of this facility. Approximately half 
of this waste has been disposed of. 
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U-217 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

10 Number: 1 A.S Facility Name: Storage Garden-(3033) 

Location of Unit: This storage area is located just north of Building 3033 at ORNl. ORNL grid coordi
nates are N 22,660 and E 31,670. 

General Dimensions and Capacities: The storage area consists of seven buried stainless steel cylinders 
(or wells) about 1 ft (0.3 m) in diameter and 5 ft (1.5 m) long, set in concrete with aboulO.25 in. 
(6.3 mm) extending above ground level. 

Function: Sealed radioactive sources, miscellaneous contaminated items, and irradiated targets prior to 
processing were stored in this location. 

Dates of Operation: Site commissioned: 1956. 
Taken out of service: 1975. 

Waste Characteristics: No information about the specific wastes is available. 

Release Data: No stored radioactive materials or radiation sources remain in any of the seven wells. 
Beta-gamma dose rates on the interior of the steel wells range from <0.1 to 40 mrad/h, with meas
ured transferable contamination levels from <200 to 9,400 dpm/100 sq cm. About 71 cubic ft (2.0 
cubic m) of solid waste will be generated during decontamination of the facility. 



{,l-218 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant'Area 

10 Number: 1A.9 Facility Name: Strontium-90 Power Generators..,.....(3028) 

Location of Unit: Four Sr-90 thermoelectric generators identified as Sentry, SNAP-7B~ SNAP-7C, and 
SNAP-7D are stored at ORNL. SNAP-7D is stored in Building 3001 (N 22,570 and E 31,190) and the 
other three are stored outdoors in a staging area south of Building 3047~ 

General Dimensions and Capacities: Each unit consists of one Of'more welded strontium titanate 
sources inside a shielded' thermoel~tric·device. 

Function: The unit is designed for storage. 

Dates of Operation: Early 1960s. 

Waste Characteristics: Primary waste is· Sr-90. The Sr-90 is contained in sealed thermoelectric 
generators, 

Release Data: The current Sr-90 inventories ofthese generators are Sentry, 8,895 Ci; SNAP-7B, 
119,480 Ci; SNAP-7C, 20,260 Ci; and SNAP-7D, 117,470 Ci. 
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II-219 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

10 Number: 1 A. 10 Facility Name: Waste Evaporator Facility-(3506) 

Location of Unit: The Waste Evaporator Facility is located at ORNL in Building 3506. ORNL grid coordi
nates are N 22,000 and E 30,800. 

General Dimensions and Capacities: The facility consists of a reinforced concrete cell with underground 
piping, a valve pit, and an attached wood-framed operating area. 

Function: The Waste Evaporator Facility was used for concentration and volume reduction of the liquid 
waste prior to its final disposal in excavated pits and trenches. 

Dates of Operation: Site commissioned: 1949. 
Taken out of service: 1954. 

Waste Characteristics: The volume and composition of waste handled by the LLW collection and 
transfer system has varied along with R&D activities during the operating history of ORNL. No routine 
effort was made to determine the composition of the waste streams. Most sources generate dilute LLW 
at the mCi I gal level, although wastes containing up to 20 Cil gal were produced in certain operations 
and diluted to around 0.05 Ci/gal before entering the collection system. It has been estimated that the 
average activity of LLW is about 30 mCI/gal. The major radionuclides present are Sr-90, Cs-137, 
Ru-106, C0-60, and various rare earths. Some plutonium, uranium, and TRU isotopes are also present. 
Wastes are generally nitrate solutions. although acid chlorides or other corrosive wastes were also gen
erated. Wastes were normally neutralized prior to evaporation and tank storage. 

Release Data: The structure developed leaks around cell blocks on the roof, and all miscellaneous 
debris and material were removed and buried. Water from the leaks was pumped from the floor topre
cess drains. These leaks are currently being repaired, and the building is not being used. Contaminated 
pipe chases and surplus support equipment associated with the previous evaporator operations exhibit 
dose rates up to 10 mrad/h, with transferable surface contamination of several thousand dpm/100 sq 
cm. Curie levels of activity remain in the abandoned valve pit on the north side of the cell and the fixed 
contamination in the cell floor. Estimated exposure rates in these areas are 1-100 R/h. Soil in the vicin
Ity of the site is also contaminated. About 645 sq m (6,901 sq tt) of solid radioactive waste and 30 sq 
m (321 sq tt) of liquid radioactive waste will be generated during the decommissioning of this facility. 

'I 



11-220 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 WAG Name: Main Plant Area 

10 Number: tA. t1 Facility Name: Ceramic Processing Laboratory-(4508) 

Location of Unit: This fability is located in the Room 139 complex of Building 4508 of the main ORNL 
complex. ORNl grid coordinates are N 21,580 and E 32,030. 

General DimenSions and Capacities: No information. 

Function: No information. 

Dates of Operation: 1960 to present. 

Waste Characteristics: The inventory at this site has been estimated at less than 1.0 Ci (composed of 
Th-232. U-232.and U-233) and < < 1.0 kg due to polynuclear aromatic hydrocarbons. 

Release Data: No reported releases. 
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II-22 I 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

10 Number: lA.12 

WAG Name: Main Plant Area 

Facility Name: High-Level Chemical Development 
Laboratory-(4507) 

Location of Unit: This facility is located in Building 4507 of the main ORNL complex. ORNL grid coordi
nates are N 21,800 and E 32.135. 

General Dimensions and Capacities: This facility contains four hot cells and associated equipment for 
handling highly irradiated alpha-beta-gamma sources on the ground level and a chemical make-up area 
on the second level. The building is also equipped with a penthouse superstructure above the hot cells 
that contains glove boxes. a shielded manipulator cave for small-scale work, and a gantry crane for 
handling shielded casks. 

Function: This laboratory was constructed to be used as a small-scale pilot plant laboratory for con
ducting research on reactor fuel reprocessing. The facilities in Building 4507 have been used in develop
ment studies on fuels. separation and recovery of transuranic isotopes. and separation of fission pro
ducts during the 1960s and 1970s. 

Dates of Operation: Date constructued: 1957. 
Taken out of service: 1980. 

Waste Characteristics: The inventory of transuranium radionuclides at this site has been estimated to 
be less than 1.000 Ci. 

Release Data: Research activities were terminated in 1980, and the building was subsequently placed 
in its present mothballed condition. 



f1-222 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

10 Number: 1A.13 Facility Name: Remote Coating Furnace Loop-(4508) 

Location of Unit: This facility and associated support equipment is located in room 265A of Building 
4508 of the main ORNL complex. ORNL grid coordinates are N 21,580 and E 32,030. 

General Dimensions and capacities: Equipment associated with this facility, with the exception of the 
controls and instruments, is contained in a transparent plexiglass enclosure of approximately 19 sq ft 
(1.8 sq m). . 

Function: The Remote Coating Furnace Loop was used to prepare coated-particle fuels for the High 
Temperature Gas-COoled Reactor fuel refabrication cycle. 

Dates of Operation: Site commissioned: 1960s. 
Taken out of service: 1980. 

Waste Characteristics: Primary wastes are U-238 and Th-232. 

Release Data: The maximum transferable contamination levels within the enclosure are less than 5,000 
dpm/100 sq cm alpha, and the'maximum background levels are less than 10 mR/h. Radiation measure
ments within the furnace loop were less than 600 dpm/100 sq cm .alpha. Standard decontamination 
procedures should be sufficient for handling the coating equipment. 
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11-223 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

10 Number: 1A.14 

WAG Name: Main Plant Area 

Facility Name: Transuranium Research Laboratory 45 
(5505) 

Location of Unit: This facility is located in Room 45 of Building 5505 at ORNL. ORNL grid coordinates 
are N 21,320 and E 33,280. 

General Dimensions and Capacities: Building 5505 contains 16 laboratories; Room 45 is about 24 x 
48 ft (7 x 15 m) and contains 13 surplus glove boxes. 

Function: Room 45 was used to provide a central holding area for radionuclides and to provide addi
tional security and accountability for special materials. 

Dates of Operation: Site commissioned: 1967. 
Site is still in use as equipment storage area. 

Waste Characteristics: Transuranic waste is the principal waste. 

Release Data: Equipment contained within this room is relatively free of external transferable contami
nation; however, most of the surplus equipment does contain signficant levels of radioactivity internally. 
The 13 portable glove boxes in Room 45 have no external transferable contamination greater than 20 
dpml 100 sq cm alpha or 200 dpm/loo sq cm. Maximum radioactivity of -4 mR/h was measured at 
the glove boxes. Alpha contamination within the glove boxes varies considerably,· with levels ranging 
from 1,000 dpm 1100 sq cm to an approximate maximum of 1,000,000 dpml 100 sq cm. Environmental 
risks are minimal because of the inherent ventilation-filtration system in Building 5505 and glove boxes 
being operated at a greater negative pressure than the surrounding laboratories. 



W224< 

OATA,SUMMARY, SHEET:' 

WAG ID-Number: 1.0 

10 Number.: 1 A::-15 

IJ ~, 

WAG;Name: Main~Plant"Area~ 

Facility· Name:' -HiQh'level' RadiatiOn-,AnalYtical':"-' 
(Building:'30:19~B) \ 

Location of. Unit: The -analytical"facilitw isSlocated;~at~the;intersection' of':Tflird~ Streef.:'and;'HiIIside\. Avenue , 
ORNL grid:coordinates:are~N 22;550'andE: 30;80(;1;, 

General Dimensions and. Capacities: The. facility measures ,approximately.! 36 by 6~~ff,(11: b~, 19.5' m)· 
and contains seven manipulator·equipped;hof' cells and:'a: centrally 'Iocatec.t;storage"cell: 

Function: The 'facility was:.usecUo· perform',chemicalanalyseson' highly,'radioactive; materials'in support 
of' ongoing ORNL .program.' Th'e~'hof. cells, contained:,sampling;: handling; preparation;' and~analytical' 
equipment to conduct a' wideNariety:of chemical'analyses. 

Dates of Operation: Site ,was in' operation ,from: 1955'to; 1980: 
t;_; 

Waste Characteristics,' The, hot cellsl-contain ,residual ,contamination' ofradionuclides;from ,past 'opera~ 
tion, includin{;t Sr-90, Cs-137 ; and TRU'materials. No ,accurate. estimate,of,'Ci content 'is currently avail~ 
able. 

Release,Data: No reported leaks or' releases. 
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11-225 

DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

10 Number: 1A.16 

WAG Name: Main Plant Area 

Facility Name: Oak Ridge Research Reactor
Heat Exchangers (Site 3087) 

Location of Unit: The heat exchangers are located southwest of the intersection of Northside Drive and 
First Street. ORNL grid coordinates are N 23,000 and E 31,660. 

General Dimensions and Capacities: The facility consists of seven water-ta-air heat exchangers measur· 
ing 20 by 20 ft (6 by 6 m) each. The exchangers are located adjacent to each other above a concrete 
pad measuring 25 by 180 ft (7.6 by 55 m). 

Function: The units formerly provided the primary cooling for the Oak Ridge Research Reactor prior to 
being replaced by a cooling tower. 

Dates of Operation: Site was in operation from 1959 to 1961. 

Waste Characteristics: The heat exchangers' tubes are internally contaminated with Cs-137, Cer60, 
Cr-51. and Ce-144. No accurate estimate of Ci content is currently available. 

Release Data: No reported leaks or releases. 

~I 



U-226 

DATA SUMMARY SHEET 

WAG 10 Number: B.O 

10 Number: BA. 1 

WAG Name: Melton Valley Area 

Facility Name: .Molten Salt 'Reactor .Experiment 
(MSRE~(7503) 

Location of Unit: The site is located on Melton Valley Drive, about O~6 mile (1.0,km) south of the main 
ORNL complex. See ORNL grid coordinates N 1B,~70 and E 32,725. 

General Dimensions and Capacities: The .facility includes an B-MW (thermal)fluid-fi"ed reactor, an LLW 
pumping station, an LLW co"ectiontank, and a filter ,house (Building 7511). 

Function: The reactor was constructed to demonstrate the molten-salt breeder concept for commercial 
power generation. 

Dates of Operation: Site commissioned: 1965. 
Taken out ,of service: 1969. 

,~ ( 

Waste Characteristics: Wastes from the ,site are radioactive salts and flush salts. Radioactive wastes 
are Sr-90, Cs-137, Y-90, and Ba-137. Co-6O has also been detected. 

Release Data: Total radioactivity measures 35,BOO Ci (estimated). No site contamination concerns out
side of Building 7503 other than the filter pit area have been identified. Potential chemical toxicity of the 
fuel and flush salts is recognized and will be considered during final decommissioning. 
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II·227 

DATA SUMMARY SHEET 

WAG 10 Number: S.O WAG Name: Homogeneous Reactor Experiment (HRE) Area 

10 Number: SA.1 Facility Name: Waste Evaporator-(7502) 

Location of Unit: The reactor is located in Building 7502 on Melton Valley Road, 0.6 mile (1.0 km) 
southeast of the main ORNL complex. ORNL grid coordinates are N 18,730 and E 31,450. 

General Dimensions and Capacities: The site contains the reactor (Building 7500), the waste evapora
tor (Building 7500), a hot storage and decontamination pad, and a filled-in waste holding pond. 

Function: The facility was intended for three phases of experimentation. Due to accelerated corrosion 
during the first experiment, the second and third experiments were never begun. 

Dates of Operation: Site constructed: 1951. 
Site commissioned: 1958. 
Taken out of service: 1961. 

Waste Characteristics: Wastes from the site are Cs-137, Sr-90, and Co-60. 

Release Data: Some alpha contamination is expected in the reactor pit from residual fuel. No alpha 
contamination was found in any accessible area surveyed. Direct beta-gamma readings in the reactor 
cell could be as high as 600 rad/h. The evaporator cell, chemical processing cell C, and the storage 
pool also provide a small probability for significant exposure. An estimated 30-40 kg of highly radioac
tive insoluble corrosion and fission products remain in the process piping. The filled-in waste retention 
pond is estimated to contain between 100 and 500 Ci of buried radioactivity. 



U-228 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.1 Facility Name: Oeoontamination-(9419-1) 

Location of Unit: This facility is located in the southeast portion of the Y -12 complex in 'Building 9419-1, 

General Dimensions aod Capacities: The facility is housed in a 6 X 9 m (20 X, 30 ft)building. The 
facility also includes an outdoor concrete-walled pit 4:,2 X 4.3 m (14.0 X 14.0 ft) that is uncovered 
and connected to Building 9419-1 and East Fork Poplar Creek by drain lines. The drain lines are 
between 65 and 82 ft (20 and 25 m) from Building 9419-1 and East Fork Poplar Creek. r.espectively. 

Function: The facility was primarily a steam-cleaning facility. 

Dates of Operation: Site commissioned: Mid 1960s. 
Taken out of service: Early 1970s. 

\ ~ .. ". 
Waste Characteristics: The primafy contaminant is Th. 

Release Data: No releases reported. 
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11-229 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.2 Facility Name: Contaminated Attic Area-(9204-1) 

Location of Unit: The contaminated area is located on the second level of Building 9204-1 at the Y-12 
Plant. The contamination is confined to paint used to fix earlier contamination of the ceiling area. The 
contamination is confined to the original ceiling and beams (which are still partially covered with the 
paint) and the top of the false ceiling (which contains flakes of the paint). 

General Dimensions and Capacities: The total attic area marked as a contamination zone is about 59 
X 79 ft (18 X 24 m). 

Function: No specific function. 

Dates of Operation: No information. 

Waste Characteristics: The specific isotopes contaminating this area are unknown. 

Release Data: Transferable alpha levels in the area ranged between 10 and 275 dpm/100 sq cm, with 
an average level of 20 dpm/100 sq cm. The maximum beta-gamma level was 50 cpm «1 mR/h). 



11':'230' 

DATA SUMMARY:~ SHEET' 

WAG 10 Number: 15.0 WAG·Name. ORNLFacilitiesat Y-12 

10 Number: 15A.3 Facility Name: Contaminated East End .Basement-(9204-1) 

Location of Unit: The site has two adjacent areas (separated by a 3:2-ft'[1-ml·concrete walkway).that 
are located in the basement crawl space of the east end, of Building 920'1:-1 at the Y -12 Plant. 

General Dimensions and Capacities: Both areas are dirt floors' that· are approximately 25 X 25 ft (7.5 
X 7.5 m). 

Function: No specific function. 

Dates of· Operation: No information. 

Waste Characteristics: The source ot contamination at this site is unknown. One possible explanation 
for the contamination is a pump lea~ing a uranium solution through'the floor above the dirt. 

Release Data: Contamination. was with low-level alpha',emitters (alpha radiation levels of· up to 2,006 
dpm/100 sq em). No beta-gamma radiation was detected. Although the depth of soil contamination has 
not been verified, the present estimate is that removal ot6 to 8' in. (15 to 20 em) of soil would be 
necessary to remove the contamination. A background beta-gamma level of 300 cpm « 1 mR I h) from 
process pipes located approximately 5 ft (1.5 m) above the dirt floor areas was reported. The max
imum contact level is 2,000 cpm «1 mR/h). Surface water and groundwater contamination are the pri
mary environmental concerns for this· area. 

I'lj \1' 
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1I·231 

DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

ID Number: 15A.4 Facility Name: Storage Tank-(9201-3) 

Location of Unit: The storage tank is located in a mezzanine room in Building 9201-3 at the Y-12 Plant. 

General Dimensions and Capacities: This glass-lined steel tank has a capacity of 3,000 gal (11,356 L). 

Function: The tank was used to hold cutting oil for a machine shop. 

Dates of Operation: Site commissioned: 1958. 
Taken out of service: 1969. 

Waste Characteristics: The tank is slightly alpha contaminated (4,000 dpm/100 sq em) but is fixed 
with a coating of paint on the exterior. 

Release Data: The tank is located in a room designated as a contaminated area because of existing 
low-level alpha contamination at the room's entrance. 



WAG 10 Number: 15.0 

10 Number: 15A.5 

1I-232 

DATA SUMMARY SHEET 

W f:,G Name: ORNL Facilities at Y -12 

Facility Name: Radioisotope Processing Facility (Beta 
Cubicle)-9204-3 

Location of Unit: The site is located in Building 9204-3 at the Y -12 Plant. It is found on the center of 
the second floor of the building. 

General Dimensions and Capacities: The facility consists of the remnants of a power supply and con
trols enclosed in a steel structure about 16 X 4 X 12 ft (5 X 1.2 X 3.6 m). 

Function: The cubicle was used in the 1940sin support of activities in Building 9204-3. 

Dates of Operation: Site commissioned: Not known. 
Taken out of service: Early 1950s. 

Waste Characteristics: Measurements show no transferable contamination (20 dpml 100 sqcm 
alpha and 200 dpm/l00 sq cm beta-gamma) to be present. PCBs were detected but have been 
removed. 

Release Data: No radioactivity was found during probing of the equipment. The cubicle is presently 
brown tagged. indicating no radioactivity on the surfaces but that all surfaces cannot be inspected 
because of their configuration. 

'" .. 

• 

e 

e 



• 

e 

-

WAG 10 Number: 15.0 

10 Number: 15A.6 

II-233 

DATA SUMMARY SHEET 

WAG Name: ORNL Facilities at Y-12 

Facility Name: Radioisotope Processing Facility (Curium 
Handling Glovebox)-9204-3 

Location of Unit: The glovebox is located in an enclosed area on the second floor of Building 9204-3. 

General Dimensions and Capacities: Measurements are 3 X 5 ft (1 X 1.5 m). 

Function: The glovebox was used to support curium operations in the 9204-3 area. 

Dates of Operation: Site commissioned: late 1960s. 
Taken out of service: mid 1970s. 

Waste Characteristics: The interior of the glovebox is reported to be very contaminated because of 
curium processing operations. 

Release Data: Detected radiation levels are >500,000 dpml 100 sq em alpha (internal). External levels 
are <2 mR/h, .and transferable contamination levels are <5,000 dpm/100 sq cm alpha. 



II-234 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.7 Facility Name: 86-lnch Cyclotron-(9201-2) 

Location of Unit: The Cyclotron Facility was constructed in Building 9201-2 at the Y-12 Plant. 

General Dimensions and Capacities: Specific data are not available, but the facility occupies one-third 
of Building 9201-2 at the Y-12 Plant. 

. Function: The cyclotron was dedicated to the production of radionuclides used in medical diagnosis, as 
trace elements in coal liquefaction and gasification studies, and for treatment of coronary diseases. 

Dates of Operation: Site commissioned: 1950. 
Taken out of service: ~983. 

Waste Characteristics: Wastes are comprised of Bi-207. Co-57, Ga-67. Zn-65. Cd-109, Ag-110, and 
Y-39. 

Release Data: The external surfaces of the cyclotron emit a maximum radiation level of 70 mA/h with 
transferable contaminations of <300 dpm/100 sq cm of beta-:gamma and <20 dpm/100 sq em alpha. 
It is estimated that 10 Ci of activity are in the vacuum pumps and oil. Another 100 Ci may be present 
from residual quantities of radiqruclides from reactions of the cyclotron beam with the targets. Lead 
shielded stainless steel shipping casks and storage bins contain abandoned targets with a radiation 
level of <40 rnA/h. and 10 to 30 mCi of Bi·207 may be stored in the cyclotron pit. Magnet cooling 
coils contain approximately 7,000 gal (26,500 L) of transformer oils that contain less than 50 ppm 
PCBs. 
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II-235 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.8 Facility Name: Plutonium Process Condensate Tank-(9204-3) 

Location of Unit: The tank is located south of Building 9720-8 at the Y-12 Plant. 

General Dimensions and Capacities: The steel tank has a volume of 500 gal (1,892 L). 

Function: The tank was used in the 1950s and 1960s to transport plutonium process condensate from 
Building 9204-3 to ORNL for disposal. 

Dates of Operation: Site commissioned: 1950s. 
Taken out of service: 1960s. 

Waste Characteristics: The primary waste is Pu. 

Release Data: It has been determined that the interior is contaminated with radiation levels of 500,000 
dpml 100 sq cm alpha. The exterior has been protected with an application of paint sealant. The 
transferable contamination of the exterior tank is less than 30 dpm/100 sq cm alpha and less than 200 
dpm 11 00 sq cm beta-gamma. Radiation exposure at the exterior surface is less than 1 mR 1 h. 



II-236 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.9 Facility Name: Plutonium Processing Facilities-(9204-3) 

Location of Unit: The Plutonium Processing Facility is located in 8uilding9204,3 in Room 116. 

General Dimensions and Capacities: Room 116 consists of an L-shaped glovebox designed to isolate 
aspects of the plutonium processing operations by enclosing a portion of the room. 

Function: The function of the facility is to process plutonium. 

Dates of Operation: Site commissioned: early 1950s. 
Taken out of service: early 1960s. 

Waste Characteristics: Wastes are primarily Pu-240 and Pu-242. 

Release Data: 80th the equipment and box components are highly contaminated with detectable radia
tion levels greater than 500,000 dpm/l00 sq cm alpha. No transferable contamination was detected on 
external surfaces, except at the bottom of the enclosure where the radiation level is less than 2 mR/h. 
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11-237 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.10 Facility Name: Coolant Salt Technology Facility-(9201-3) 

Location of Unit: This facility is located near the MSRE Fuel Handling Facility on the second floor of 
Building 9201-3 of the Y-12 complex. 

General Dimensions and Capacities: This facility consists of a flow loop system. 

Function: This facility was used to inject tritium into a boron trifluoride flow in support of the MSRE. 

Dates of Operation: 1958 to 1969. 

Waste Characteristics: No information. 

Release Data: The only residual radioactivity is located in the piping and valves located on the external 
surfaces of the facility. Radiation levels ranging up to 40,000 dpm/100 sq cm alpha are present, with 
transferable levels of approximately 1,000 dpm/100 sq em alpha and 3,500 dpm/100 sq cm beta
gamma. 
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11·238 

DATA SUMMARY SHEET 

WAG 10 Number: 15.0 WAG Name: ORNL Facilities at Y-12 

10 Number: 15A.11 Facility Name: MSRE Fuel Handling Facility-(9201-3) 

Location of Unit: This facility is located in Room 235 of Building 9201-3 at the Y-12 Plant. 

General Dimensions and Capacities: The MSRE Fuel Handling Facility is a cell about (16 X 16 tt) X 3 
levels high (5 X 5 m). 

Function: The MSRE Fuel Handling Facility was used in fuel preparation ·for the MSRE. 

Dates of Operation: Site commissioned: Information not available. 
Taken out of service: 1969. 

Waste Characteristics: Primary radiological wastes are U-233 and Th-228. 

Release Data: The cell is generally contaminated throughout, including the floors, sink, piping, and duct
work. Radiation surveys completed on August 7, 1985 indicated probe readings ranging from 
5,000-50.000 dpm/100 sq em alpha and transferable levels of 1,236 dpm/100 sq em alpha and 
3,500 dpm/100 sq cm beta.gamma. 
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