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ABSTRACT 

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.1 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. INTRODUCTION 

US. 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 1.1). 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 (RFA). 

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

I- 1 



1-2 

Table 1.1. Solid waste management sites at QRNL' 

1.0 Main Plant Area 

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

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. 3 110, Between W-5 and WC-19 
g = Bldg. 3047, Underneath 
h = General Isotopes Area (3037, 3038, 3034) 
i = Bldg. 3092 Area 
j = Bldg. 3026, Underneath 
k = Bldg. 3024, Between WC-1 and WC-5 
1 = Bldg. 3085, ORR Pump House 
m = Bldg. 3028 
n =r 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-1 
w = Bldg. 3503, Ground Contamination 

1.6 Contaminated Surfaces and Soil from 1959 Explosion in Bldg. 3019 Cell 
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) 
1.1 1 Decommissioned Waste Holding Basin (35 12) 
1.12 Waste Holding Basin (3513) 
I.  13 Equalization Basin (3524) 
1.14 Process Waste Pond (3539) 
1.15 Process Waste Pond (3540) 
1.16 Sewage Aeration Pond (East )--(2543) 
1.17 Sewage Aeration Pond (West) (2544) 
1.18 Coal Pile Settling Basin (2545) 
1.19 Low Intensity Test Reactor (LITR) Pond (3085W) 
1.20 3517 Filter Pit (Fission Product Development Laboratory)--(3517) 
1.2 1 FPDL LLW Transfer Line 
1.22 Isotopes Ductwork/3 1 10 Filter House 
1.23 Inactive LLW Waste Collwtion/Storage Tanks (W-I, W-2) 

a = W-1 
b = W-2 
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Table 1.1 (continued) 

1.24 

1.25 

1.26 

1.27 
1.28 
1.29 
1.30 

1.31 

1.32 
1.33 
1.34 
1.35 
1.36 
1.37 

1.38 
1.39 

1.40 
1.41 
1.42 

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

Inactive LLW Waste Collection/Storage Tanks (W-13, W-14, W-15) 
a - W-13 

b - W-4 

b W-14 
c - W-15 
Inactive LLW Waste Collection/Storage Tanks (W-5, W-6, W-7, W-8, W-9, W-10) 
a - W-5 
b - W-6 
c - w-7 
d W-8 
e = W-9 
f - w-10 
Inactive LLW Waste Collection/Storage Tank (W-1 1) 
inactive LLW Waste Collection/Storage Tank (W I-A) 
Inactive LLW Waste Collection/Storage Tank (WC-1) 
Inactive LLW Waste Collection/Storage Tanks (WC-15, WC- 17) 
a = WC-15 

Inactive LLW Waste Collection/Storage Tanks (TH- 1, TH-2, TH-3) 
a * TH-1 

b - WC-17 

b TH-2 
c = TH-3 
Inactive LLW Waste Collection/Storage Tank (TH-4) 
Active LLW Waste Collection Tank (2026) 
Active LLW Waste Collection Tank (WC-2) 
Active LLW Waste Collection Tank (WC-3) 
Inactive LLW Waste Collection Tank (WC-4)b 
Active LLW Waste Collection Tanks (WC-5, WC-6, WC-8, WC-9) 
a = WC-5 
b - WC-6 
c = WC-8 
d - WC-9 
Active LLW Waste Collection Tank (WC-7) 
Active LLW Waste Collection Tanks (WC-10, WC-11, WC-12, WC-I 3, WC-14) 
a = WC-10 
b = WC-11 
c = wc-12 
d = WC-13 
e - WC-14 
Active LLW Waste Collection Tank (WC-19) 
Active LLW Waste Collection Tank (W-12) 
Active LLW Waste Collection Tanks (W-16, W-17, W-18) 
a - W-16 
b = W-17 
c W-18 

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 ((2-1, (2-2) 

a = C-l 
b = @-2 

1.46 SWSA-I (2624) 
1.47 SWSA-2 (4003) 
1.48 Low-Level Waste Evaporator (253 1 ) 
1.49 Neutralization Facility (35 18) 
1.50 PCB Storage Area (2018N) 
1.51 Process Waste Treatment Plant (3544) 
1.52 Sewage Treatment Piant (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 
2.2 

White Oak Lake and Embayment (7846) 
White Oak Creek and Tributaries (0853) 

3.0 Solid Waste Disposal Area 3 
3.1 SWSA-3 (1001)  
3.2 
3.3 Contractors’ Landfill (1554) 

Closed Scrap Metal Area ( 1562) 

4.0 Solid Waste Disposal Area 4 
4.1 Low-Level Waste Line North of Lagoon Road (78OON) 
4.2 Pilot Pits 1, 2 (781 1)  
4.3 SWSA-4 (7800) 

5.0 Solid Waste Disposal Area 5 
5.la,b LLW Lines and Leak Sites 

a = OHF, Release of Grout 
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 (NHS) Surface Facilities (7860) 
5.5 OHF Waste Storage Tanks (Tl, T2, T3, T4, T9) 

a = T1 
b = T2 
c = T3 
d = T4 
e = T9 

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



Table 1.1 (continued) 

5.8 LLW Waste Concentrate Storage Tanks (W-24, W-25, W-26, W-27, 

a - W-24 
W-28, W-29, W-30, W-31) 

b = W-25 
c W-26 
d = W-27 
e - W-28 
f - W-29 
g = W-30 
h - w-31 
Radioactively Contaminated Waste-Oil Storage Tank (7860A) 5.9 

5.10 TRU Waste Storage Area 
6.0 solid Waste Disposal Area 6 

6.1 SWSAd (7822) 
6.2 Emergency Waste Basin (7821) 
6.3 Explosives Detonation Trench (7822A) 

7.0 LLW Pits and Trench Area 

~ 7.1 Decontamination Facility (7819) 
7.2 Homogeneous Reactor Experiment (HRE) Fuel Wells (7809) 
7.3 Hydrofracture Experimental Site 1. Soil Contamination (HF-SI A) 
7.4a,b,c Site 30-Gauging Stations NW of Bldg. 7852 

a = Hydrofracture No. 1, Release of Grout 
b = Pit &-Southeast 
c = End of Trench 7 Access Road 

7.5 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 (78 10) 
7.9 Trench 7 (7818) 
7.10 Shielded Transfer Tanks (ST1, ST2, ST3, ST4, ST5) 

8.0 Mdtw Valley Area 
8.la-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 (continued) 
- 

8.4 Hazardous Waste Storage Facility (7507) 
8.5 Active LLW Collection and Storage Tank (WC-20) 
8.6 Active LLW CollectionlStorage Tank (HFIR) 
8.7 Active LLW Collection/Storage Tanks (T-1, T-2) 

a = T-1 

Mixed Waste Storage Pad (7507W) 
b = T-2 

8.8 
8.9 Sewage Treatment Plant (7904) 
8.10 Silver Recovery Process (7834) 

9.0 Homogeneous Reactor Experiment (NRE) Area 

9.1 HRE Pond (7555) 
9.2 LLW Collection and Storage Tanks (7560, 7562) 

a = 7560 
b == 7562 

9.3 Septic Tank (7501) 

10.0 Hydrofracture Injection Wells and Grout Sheets 

10.1 Hydrofracture Experimental Site 1 (HF-S 1 ) 
10.2 Hydrofracture Experimental Site 2 (WF-S2) 
10.3 Old Hydrofracture Facility (7652) 
10.4 New Hydrofracture Facility (7860) 

11.0 White Wing Scrap Yard 
1 1,l White Wing Scrap Yard (XC075 1 ) 

12.0 Closed contractors’ Landfill 

12.1 Closed Contractors’ Landfill (7658) 

13.0 Environmental Research Areas 

13.1 Cesium-137 Contaminated Field (0800) 
13.2 Cesium-1 37 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 Piant 
15.1 Cyclotron Z-Oil (9201-2) 
15.2 Transformers (9201-2, 9204-1, 9204-3, SY200 Yard) 

16.0 Wealth Physics Research Reactor Area 

16.1 Cesium- 137 Forest Research Area (7759) 
16.2 Process Waste Basin (771 1) 
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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 Cousolidated Fuel Reprocessing Area 
18.1 EGCR Ponds (7600A, 7600B) 

a = 7600A 
b - 7600B 

18.2 Paint Solvents Storage (76 15) 
18.3 Septic Tank (7616) 
18.4a4 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 OPL Ridge Lnndfana 
20.1 Municipal Sewage Sludge Application Site (XFl226) 

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

lA.l 
1 A.2 
1A.3 
1A.4 
1A.5 
1A.6 
1A.7 
1A.8 
1 A.9 

Graphite Reactor (3001) 
Low Intensity Test Reactor (3005) 
Oak Ridge Research Reactor (3042) 
Cobalt-60 Storage Garden (3029) 
Fission Product Development Laboratory (35 17) 
Fission Product Pilot Plant (3515) 
Metal Recovery Facility (3505) 
Storage Garden (3033) 
Strontium-90 Power Generators (3028) 



Table 1.1 (continued) 

1A. 10 Waste Evaporator Facility (3506) 
1A.11 Ceramic Processing Laboratory (4508) 
1 A. 12 High-Level Chemical Development Laboratory (4507) 
1 A. 13 Remote Coating Furnace Loop (4508) 
1A.14 Transuranium Research Laboratory 45 ( 5 5 0 5 )  
1A. 15 High-Level Radiochemical Analytical Laboratory (3019B) 
1A.16 Oak Ridge Research Reactor Heat Exchanger (3087) 

8.0 Melton Valley Area 

SA. 1 Molten Salt Reactor Experiment (MSRE+(7503) 

9.0 Homogeneous Reactor Experiment Area 
9A. 1 Waste Evaporator (7502) 

15.0 ORNL Facilities at Y-12 
15A.1 Decontamination Facility (9419-1) 
15A.2 Contaminated Attic Area (9204-1) 
15A.3 Contaminated East End Basement (9204-1) 
15A.4 Storage Tank (9201-3) 
15A.5 Radioisotope Processing Facility (Beta Cubicle)--(9204-3) 
15A.6 Radioisotope Processing Facility (Curium Handling Glovebox)--(9204-3) 
15A.7 86-Inch Cyclotron (9201-2) 
15A.8 Plutonium Process Condensate Tank (9204-3) 
15A.9 Plutonium Processing Facility (9204-3) 
15A. 10 Coolant Salt Technology Facility (9201-3) 
15A. 1 1 MSRE Fuel Handling Facility (9201-3) 

“Inactive 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. 

v a n k  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 devclopd 

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 betwwn 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 1.2. Addendum to ORNL SWMU Bshg 

WAG 1 1.36 Inactive LLW Waste Collection Tank (WC-4) 
1.55 
1.56a,b 

WAG 5 5.11 Septic Tank (7831) 
5.12 Septic Tank (7860) 
5.13 Septic Tank (7853) 

WAG 7 7.1 1 Septic Tank (7819) 
7.42 

WAG 9 9.4 Septic Tank (7503) 
WAG 16 16.3 Buried Scrap Metal 

16.4 Septic Tank (7709) 
16.5 Septic Tank (7710) 

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

Transfer Line from Decontamination Facility to Pit 1 

WAG 17 17.5 Abandoned Burn Pit-Near Sanitary Waste 
Compactor (0904) 

17.6 Septic Tank (0907) at Katy’s Kitchen 

Expiosive and Shock Sensitive Waste Detonation 
WAG 19 19.7 Soil Injection of Radioactive Gas (7659~) 

19.8 
Facility (New) 

Non-SWMU environmental research areas 

1. Ca-45 tagged trees 

2. Ca-45 tagged soil and vegetation 
3. Na-22 contaminated soil 
4. 0-137 litter bags 
5. Hg-197 tagged stream 
6. Cs-134 tagged tree 
7. Ca-45 tagged forest 
8. (3-137, Fc-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. (3-134 contaminated oak trees 
13. Zn-65 tagged red oak seedlings 
14. Cs-134 contamianted pine and oak seedlings 
15. Rb-86 contaminated plants 
16. Cs-134 contaminated soybean and sorghum 
17. Cs-134 contaminated grasses 
18. 0-134 contaminated lichens and mosses 
19. Tc-95m contaminated soil and plants 
20. Tc-95m uptake studies 
21. Tc-9Sm and 1-131 contaminated pasture 
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TnMe 1.2 (cwtinoed) 

22. Cr-51 contaminated grass plots 

23. Tc-99 and Np237 contaminated soil lysimeters 

24. 0 -137  contaminated forest floor 
25. 0 - 1 3 7  contaminated forest understory 
26. Cs-137 contaminated meadow 
27. 0 - 1 3 4  contaminated persimmon tree 
28. Co-60 and Mn-54 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. (2-14 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 rhar 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 from the 

major waste area grouping. These individual sites are considered separately instead of expanding 

the area of the WAG, which could cause excessive distances between the SWMU and the 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 perimeter monitoring of both ground- 

water and surface water at inflow and discharge points for 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 bc 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): 



Fig. 1.1. Locations of the 20 Waste Ares Groupings (WACS). 
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1. The RCRA Facility Assessment (RFA) 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, construct, 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 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 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. 1 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.l 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 

boundaries 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 excavation 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 

(LLW) 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 phernonenon 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 RFA. 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 ( 198 1 ) 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 i s  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 &he 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 Greek (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 (Ceding 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 ( 1  98 1) was used to provide an indication of past or present releases from the 

identified WAGS within the required time schedule for the RFA. 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 canstituents 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. 





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 WOC. 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 incoming waste was precipitated in the gunite 

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

A ISM-gal (5.7M-L) waste holding pond was constructed 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 was 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 LLW 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 LLW. 

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

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

porary storage facilities for the LLW 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 Prucess 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. 

2.1.13 D o d c  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 STF' 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 GisseI 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 confinement 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 LLW 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/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 WXPP. 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 ate 

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 FSCA/RCRA 

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

tor becomes operational. 

Noncsntaminated 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 RFA, 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 RFA. These 



1-21 

either have been determined (WAGs 14, 16, 17, 18, and 20) or will be determined by August 1987 

(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. 

2.13 Gasearls 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- 

ded as radioactive wastes. 





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 ( I ,  

5 ,  7, 8, and 17) contain a relatively large number (>lo) 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 MAINPLANTAREA 

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 srnaIl 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, Ieak/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 (Bocgly et al. 1987). 

1-23 
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Table 3.1. Waste Area Groupings-site summaries 

WAG number and description Number of sites 

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 C l o d  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 and Storage Facility 
20.0 Oak Ridge Land Farm 

Total 
Additional sites 

Surplus Contaminated Facilities 

99 
2 
3 
3 

25 
3 

15 
20 
6 
4 
1 
1 
2 
2 
5 
5 

10 
9 
7 
1 

223 

29 

3.1.2 Geologic Description of WAG 1 

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 essentially 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" to 60" E, and dip is typi- 

cally about 30" southeast but can vary locally from <20" to 40". 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 Chiekamauga Group (Stockdale 195 1 ). 

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

a geological and hydrological study of the main plant area. Fifty-one exploratory borings were com- 

pleted in and around the area to depths of 50-250 ft (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 

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

and compact with the exception of several small [roughly 1-in. (2.5-cm) thick] solution channels. 

I 
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F i i  3.1. WAG 1-rVhh P h t  Area. 
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Table 3.2. WAG I-Lkting of sites by type 

Type of site Number of sites 

Collection and storage tanks (LLW) 
Inactive 22 
Active 24 

Leak/spili sites and contaminated soils 
Radioactive 30 
Chemical 4 

Ponds and impoundments 
Radioactive 
Chemical 

Radioactive 
Chemical and sewage waste 

Radioac ti vr; 
Chemical and sewage waste 

Waste treatment facilities 

Solid waste storage areas 

6 
3 

2 
2 

3 
1 

Miscellancom facilities 
2 

Total sites 99 
Chemical and sewage waste _I 

II 

3.1.3 Hydrologic Description of WAG 1 

WAG 1 lies within the Bethel Valley portion of the WQC 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 

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 Valley 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 I 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 ( 1 ) 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, 1986). 

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

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 195 1; 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 core logs, 

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

the largest . . . about 1 foot" (Stockdale 1951). Pressure 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 (1.5-m) intervals under 100 lb of air pressure. Four zones that lost air pres- 

sure occurred in the upper 50 ft (1 5 m) of the hole, and air bubbles were observed on the surface of 

the pond. &low 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 impervi )us barrier to 

horizontal groundwater flow. Similarly, he describes Unit F of the Chickamauga Ixnestone 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, WOC and its tri- 

butaries are believed to be outflows of groundwater. The uppermost aquifer underlying WAG I 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 Knm 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 1 .  Because of hydrologic interactions among individual SWMWs and the complex 

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

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

3.1.5 Preliminary Survey Data for WAG 1 

Stream-gravel surveys were conducted in the drainages surrounding WAG 1 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 (3-137 were identified, the most significant of which is the 

PWTP. Strontium-90 and (20-60 were also identified in the PWTP effluent. Strontium-90 was also 

actively being discharged into First Creek from two pipes on the cast 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 

impontant 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 SWMW summary sheets and the 

limited analytical infomation that exists on groundwater contamination in WAG 1, an RI plan will 

be required. Although some of the SWMWs 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 Cc-60. 
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Table 3.3. P r e l i r y  suney results for WAC 1, Site 12 

Gravels (radionuclides)” 

BKGP <2 <10 3 

1978 3 3,4 10 f 2,400 120+67 22,700 & 4,800 
1985 1 1,700 100 30,000 
1986 3 816+ 132 183+ 197 57,333 k 15,502 

Gravels (metals)“ 

Year n Cd Cr c u  Ni Zn 
(welg) 

BKGW 0.05 0.4 0.2 1.9 3.6 
1985 1 0.42 11 8.9 2.6 150 
1986 3 0.4 5.1 5.30 d 89+ 10 

Water (radionuclides) 

Year n 6oco wsr l3’CS 
(Bq/L) 

BKGP <0.2 <0.2 <0.2 
1985 no data available 
1986 ~ 24-25 <OS6 2.0 + 2.1 11.2 f 8.9 

‘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 Ccrling 1987. 

Table 3.4. Preliminary m e y  r d t s  of blwk muds from WAG 1, Site 12 

Organic 

Di-n-butylphthalate 
Phenanthrene 
Anthraane 
Fluoranthcne 
Pyrene 
Benzp(a )anthracene 
Chrysene 
&nzp( b)fluoranthene 
&nzo(a)pyrene 
Indene4 1,2,3-cd)pyrenc 

1089 
3300 
1386 
2376 
1848 
1716 
1815 
165 

2673 
2541 

a 
a 
a 

264 
a 

3036 
1419 

a 

a 

0 

Wot detected. 
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3.2 WAG 2 -WHITE OAK CREEK/WHITE OAK LAKE 

3.2.1 Location and Description of WAG 2 

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

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

butaries is reported to be approximately 6.4 sq mile (16.3 sq km). WOC originates from springs 

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

of WAG 1, and exits Bethel Valley through an opening in Haw Ridge. Further downstream, a 

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

embayment 0.6 mile (1.0 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, WOD, 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 WOD and into the 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 presented in S h e p d  and Loar ( 1936). 
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Table 3.5. Summary of significant studies conducted in WOC/WOL 1943-1986' 

Year References Areas of investigation 

1945-46 
1950 

1950-53 

1956-58 

1948-52 

1958 
1961 

1962 

1962 

1964 

1965 

1969 
1970 
1972 

1976 
1971 
1918 
1979 

1979-80 

1982 
1983 

1984 

1985 
1985 

1986 

Cheka and Morgan (1947) 
Setter and Kochtitzky (1950) 
A b  (1953) 
Krumholz (1954a,b,c,) 

Auerbach et al. (1959) 

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

Lomenick et al. (1962) 

Lomenick et al. (1963) 

McMaster and Richardson (1964) 

Lomenick and Gardiner (1965) 

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

Webster ( 1976) 
Blaylock and Frank (1979) 
Edgar (1978) 
Ceding and Spalding ( 198 1 ) 

b a r  et al. ( I98 1 a) 

Oakts et al. (1982a) 
MMES ( 1984)b 

MMES ( l985Ib 

Ceding (personal communication) 
Synoptic tcological survey 

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

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

68 shallow soil samples taken, soil m a s  
studies 

estimated. Total %r 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 

'=Ru distribution in WOL sediments. Total 
IMRu 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 
lWRu, '"Cs, and 5oCo measured 

Additional rnca~urements of the vertical 
distribution of radionuclides in sediments. 
Vertical distribution of I3'Cs studied 

WOL radioecology studies 
Sediment sampling in embayment 
Update of earlier assessment of radionuclides in 

Hydrogeology of WOC/ WQL 
Tritium in sediments of WOL 
Flood discharge estimates 
Analysis of streambed gravels for B°Co, %r, 

Comprehensive study of the aquatic ecology af 

WQL sediments 

and "'Cs 

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

History of WOL, sediments, water quality 
Environmental Monitoring Report. WOL sediment 

Environmental Monitoring Report. WOL dhnent  

Update of 1979 streambed gavels survey 
Update results of the 1979-80 comprehensive 

Cornpifation of information on the radioecology of 

and water analyses 

and water analyses 

survey 

WOL 

'Excluding studies of the effects of radiation and/or hazardous chemicals on aquatic populations. 
%artin 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-size$ 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". 

3.23 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 US. Geological Survey (Webster 1976) at three sites in the watershed, WOD 

(Station 9, 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 WOC watershed flow gauging stations 

Discharge (ft3/s) 

Average Minimum Maximum 
Station Period of record 

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 8years 1955-63 
above White Oak Creek 

White Oak Dam 13.5 No flow 669 5 years 1953-55 
196063 

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 WQD. 

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 lun) 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 the Clinch River creates an embayment in WOC 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 

monthly flow in WOC was 2.35 x 10' gal/month (0.89 x lo9 L/rnonth), whereas the average 

flow in the Clinch River was 6.10 x 10" gal/month (231 x lo9 L/rnonth). This information indi- 

cates a mean flow ratio of 260:l for the Clinch River: WQC. 

3.2.4 Known Release lrom WAG 2 

Oakes et al. (1982) estimated that since 1943 some 5 x lo6 ft3 (1.4 x 10' m3) of contaminated 

sediment has collected in the WOL bed, containing an estimated 650 Ci (2.4 x l0l3 Bq) of 

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

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

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

borne radioactivity and contaminated sediment are released from the lake. Cesium- 137 releases 



1-37 

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 ai. 1963; Oakes et al. 

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., 1985). 

Surveys of streambed gravels for (20-60, Sr-90, and Cs-137 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 l), SWSA 4 (WAG 4), SWSA 5 (WAG 5 ) ,  and the Homogeneous Reactor Experiment 

Table 3.7. Preliminary m e y  results for WAC 2, Site 1 

Gravels (radionuc1ides)P 

n Wco Wsr '3'CS 

(&/kg 1 
B K G D ~  c2 <IO 3 
1978 3 3,510-r 160 205k 12 42,000 k 1 .OOO 
1985 4 1,395 f 303 240 2 86 27,575 l?r 17,780 
1986 4 1,005 2 397 143k54 29,600t 18,529 

Gravels (metals)" 

Year n Cd Cr Ni c u  Zn 
(rg/gf 

B K G F  0.05 0.9 5.6 2.4 9 
1985 4 0.32 2 0.09 15rt3 4.82 1.1 21.k0.5 13229 
1986 4 0.34 f 0.05 14.4-r 10.4 16.1 2 16.8 4,9 k 0.9 58+ 15 

Water (radionuclides) 

Year n mco %r '3'CS 

B K G ~  x0.2 <0.2 c0.2 

( I a / g )  

1985 17 0.55 2 0.25 4.8 k 1.4 3.6 k 3.3 
1986 22-32 <O. 4 3.62 1.7 5.0 k 3.4 

'Concentrations reported on basis of dry weight of gravel sample. 
'Backgrounds estimated for counting procedure used in this study. 
CBackgrounds estimated from several uncontaminated samples. 
%ot detected. 
Source: Morrison and Cerling 1987. 
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Table 3.8. Preliminary sutvey resole for WAG 2, Site 2 

Gravels {radionuclides)' 

Year n %O POsr 'J9cs 

B K G D ~  <2 ai0 3 

(Bq/kd 

1978 3 13,000 k 6,000 460 +. 70 1,900rtr400 
1,100+800 1,150+ 200 1985 3 6,500 * 200 

1986 4 9,7002 7,034 2632  123 688 rtr 283 

G ~ Q W ~ S  (metals)" 

Year n Cd Cr Ni c u  Zn 
(pg lg )  

BKGD' 0.05 0.9 5.6 2.4 9 
1985 4 <o. 14 8.7 4.1 1 .o 78 
1986 4 d 11.5 9.9 1.3 23 

Wafer (radionuclides) 

- ~~ 

B K G ~  <0.2 KO. 2 a . 2  
1985 12 6.0 * 9.7 9.9 & 3.2 <0.2 
1986 25 CO.0 1-3.3 4 . 4 t  1.9 ao.001 to 0.074 

- - . --__ 

Toncentrations reported on basis of dry weight of gravel sample. 
'Backgrounds estimated for counting procedure used in this study. 
'Backgrounds estimated from several uncontaminated samples. 
%ot detected. 
Source: Morrison and Cerling 1987. 

(HRE) area (WAG 9) on the Melton Sranch 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 )  OR 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 Go-60 in the upper fifteen 1-in. increments of 23 cores collected in 

the embayment during 1978-79 ranged from 1 1  to 51 Bq/g (3.0 x lo-'' to 1.4 x Ci/g) and 

0.3 to 2.7 Bq/g (8.1 x IO-'' to 7.3 x IO-" Ci/g), respectively, with the highest values in the 

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

about 25 in. (64 cm), 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- 

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

information on the WOC/WOL streambed. 

33.5 Preliminary Survey Data from WAG 2 

The studies performed in the fall of 1985 (Momson and Cerling 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. 

3.2.6 Regulatory Status of WAG 2 

Based on the analytical studies reported by Shewood 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 

wilI 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-SOLID WASTE DISPOSAL AREA 3 

3.3.1 Location and Description of WAG 3 

WAG 3 is located in Bethel Valley about 0.6 mile (1 km) west of the west entrance 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)l. The location of WAG 3 and its three SWMUs 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 area con- 

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

SWSA 2 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 ha) 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 ha). 

3.3.2 Geologic Description of WAG 3 

According to the geologic map of the Oak Ridge area prepared by McMaster (1963), 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 i s  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 al. 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). 
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Fig, 3.4. WAG 3-Wi Waste Dispowl Area 3. I 
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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 fracture will require additional field 

work for confirmation. 

3.3.3 Hydrologic J k ~ r i p t i ~ ~  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 system of 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 USCS has reported water level measurement for these wells (Webster et 

al. 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 chemical 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 Prelimiaary 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 the Sr-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 DEPOSAL AREA 4 

3.4.1 Location and Description of WAG 4 

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

pits 1 and 2 (SWMU 4.21, 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 20 

Gravels (radionuclides)” 

Year n *CO %r 137cs 

(BqIkl3) 

B K G D ~  <2 <10 3 
1978 1 <5 3,100 <5 
I985 1 <5 1 ,ooo 12 
1986 I <3 2,1oot_ loo 9.9 +- 2.6 

Gravels (metals)’ 

Cd Cr Ni c u  Zn Year n -  
(rg/g) 

B K G D ~  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 

Year 

Water (radionuclides) 

n W c o  WSr 1”CS 
( r g l g )  

B K G D ~  
1986 1 

<0.2 
K0.2  

<0.2 
100 

qQ.2 
K0.2 

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

Table 3.10. Preliminary snney results for WAG 3, Site 21 

Gravels (radionuclides)” 

Year n dQC0 %r 13’cs 
(Bq/kg) 

BKGD* <2 <10 3 
1978 1 <S 298 <5 
1985 1 <S 80 <5 
1986 1 <3 180k20 4.7 +. 2.3 

Gravels (metals)’ 

Year n Cd Cr Ni c u  Zn 
( P g l g )  

BKGW 0.05 0.4 1.9 0.2 3.6 
1986 2 <0.05-<0.3 <0.4--2.4 0.85-X3.6 <0.2-<1.6 4-5 

Toncentrations 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. 



1-45 

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 (1 m). While the pipeline was in 

use, approximately 6.1 x lo6 ft3 (170,000 m’) of liquid waste containing over 1.5M Ci (5.5 x lOI6 

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

The Pilot Pit Area (Bldg. 7811) 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 al. 1956a; Morgan et al. 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 lo9 J3q) of mixed fission 

products] (Morgan et al. 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 [ i 1 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 IO’ and 3.4 x lo5 ft3 (7,219 and 9,514 m’), respectively. It is 

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

approximately 2.0 x lo6 ft3 (5.7 x 104 m3), containing about 1.1 x IO’ Ci (4.1 x 10’’ 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 1363, 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 .S 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 27O southwest, Strike 

measurements varied from north 8.5" east to 27' east. The wide range in dip and strike indicates 

that many small geologic structures are present within the site (Lomenick and Cowser 1961). 

3.4.3 Hydrologic Description of WAC 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 1 1  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 WAC 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 Cowset (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 10'' and 1.8 x 10" 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 WOD). 

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

SWSA 4 is a major contributor of Sr-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 Suney Data for WAG 4 

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 3.1 1). 

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 (DEM)] indicates that SWSA 4 is a source of continuing 

Table 3.11. Preliminary suwey results far WAG 4, Site 9A 

Gravels (radionuclides)' 

Year n mco 90sr '37cs 
(8q/kg) 

B K G D ~  <2 < lo  3 

1985 . 3  160230 l7,OOO+ 13,000 5,400 k 400 
1978 3 253 k 96 28,000 k 2,200 5,870+ 1,200 

1986 

Gravels (metds)' 

Year n Cd Cr Ni Cu Zn 
(Pg/g) 

BKGD' 0.05 0.9 5.6 2.4 9 
1986 4 0.05-0.6 0.4-1.9 99-6 IO 0.7-4.9 3-22 

Water (radionuclides) 

Year n @CO 9asr '"Cs 
(Bq/L) 

B K G ~  a . 2  a . 2  <0.2 
1985 3 <0.2 350 2 50 <0.2 
1986 No water samples collected 

'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. 
Note: No measurements of metals reported for 1978 and 1985. No measurements of 

Source: Morrison and Cerling 1987. 
water reported for 1978. 
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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 fall 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 

35.1 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 1-10 acres (4 ha)] was set aside for the retrievable storage of TRU 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 lo6 ft3 (84,000 m3) 

of waste containing -2200,000 Ci (7.4 x 10” 3q) 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 S 

5.1 a,b 
a 
b 

5.2 
5.3 
5.4 
5.5 a-e 

a 
b 

d 
e 

C 

5.6 
5.7 
5.8 a-h 

a 
b 

d 

f 
e; 
h 

C 

e 

5.9 
5.10 

LLW Lines and Leak Sites 
= Site 3GGauging Station, NW of 81dg. 7852 
= Bldg. 7852-Hydrofracture Injection Area, South 
Old Hydrofracture Facility (OHF) Pond { 78.VA) 
OHF Site Surface Facilities (7852) 
New Hydrofracture Site Surface Facilities (7860) 
OHF Waste Storage Tanks (TI, T2, T3, T4, T9) 
= TI 
= T2 
= T3 
= T4 
= T9 
Process Waste Sludge Basin (7835) 

LLW Waste Concentrate Storage Tanks (W-25-W-31) 
SWSA-5 (7802) 

= W-24 
i= W-25 - w-26 - w-27 
-o: W-28 
== W-29 

W-30 - W-31 
Radioactively Contaminated Waste-Oil Storage Tank (786014) 
TRU Waste Storage Area 

Included 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 QHF pond (SWMU 

5.2) and the radioactively contaminated oil storage tank 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. 





1-54 

Two LLW leak sites are included with WAG 5; one is related to the hydrofracture operations, 

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 QRNL. 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 

Valley is approximately 550 m (1,SaO 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 5Oo-6O0 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 1981). 

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 hydrofractur- 

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. 1.1). 

Runoff from WAG 5 directly enters WOC and Melton Branch, 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 (1) a draw (an 

ephemeral stream) that divides the southern portion of SWSA 5,  (2) the unnamed tributary 

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 al. 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 €3-3 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 
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Cs- 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 5 

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 Meiton Branch with Sr-90 (Table 3.13). Chromium, 

zinc, and nickel may also be released. Releases of other radionuelides 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 5 

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) and 

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 SWMWs in 

WAG 5 are active or inactive LLW storage t a n k  that have no past records of releases and are 

included in the interim permit. 
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T a b  3.13. Preiimiaary survey results for WAG 5 

Year n 

BKGD~ 
1978 3 
1978 3 
1985 3 
1985 3 
1986 4 
1986 I 

Gravels (rudionuclides)a 

Site mco W S r  '"CS 

(Bq/kg) 

<2 <IO 3 
2 13,000 I+ 6,000 460 ? 70 1,900 2400 
28 43.200 * 10,900 141 k 12 1,7302 1.010 
2 6,500 f 200 1,100f800 1,150 f 200 
28 24,000 4 2,000 210t36 1,360 3- 780 
82 9,700 2 7,034 263 2 123 688 2 283 
28 27,000 14 4,700 

Gravels (metals). 

Cd Cr Ni CU Zn 
Year n Site 

(PPIi3) 

BKGW 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 

"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: Comparison of gravels from sites 2 and 28. Site 28 is upstream and Site 2 is downstream of 

Source: Morrison and Ceding 1987. 
SWSA 5. 

Table 3.14. Tritium analyses of water 
from sites 2, 3, and 4 (1986) 

Site n ( B q m  

2 7 29,2862 14,315 
3 1 1,300 
4 1 36 

Source: Momson and Ctrling 
(1987). 
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3.6 WAG &-SOLID WASTE DISPOSAL AREA 6 

3.6.1 h a d o n  and Description 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 (8oegly et al. 1985), closure 

plan for a portion of the SWSA (IT Corporation 1986), and RI plan (ORNL/RAP-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 LLW. 

The area selected for SWSA 6 is located in Melton Valley, northwest of WOE and southeast of 

Lagoon Road and Haw Ridge (Webster 1976). The site includes 68 acres (28 ha), 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 trenches or auger holes, depending on radioactivity levels. By the end of 1984, it was 

estimated that about 1.0 x lo6 ft3 (28,000 m3) of waste containing about 2.5 x lo5 Ci (9.2 x IO'' 

Bq) of radioactivity was buried in SWSA 6 (Boegly et a!. 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. It is located northwest 

sf  SWSA 6 (see Fig. 3.7). The estimated capacity of the basin is 1.5 x lo' gal (5.7 x IO7 L). 

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 drench 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 do- 

sure plan for the trench has been filed in accordance with the requirements of 40 CFR, Section 

270.14(b)(13-18); Sections 264.1 l e 1  15; Section 264.138; and TN 1208-1-1 1-.07(5)(a)(13-16). 
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----- DRAINAGE - WAG BOUNDARY 
0 LOCATION OF SWMUS 

SAMPLING SITE6 

Fig. 3.7. WAG b s d i d  Waste Msposrl Area 6. 
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3-63 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 corn- 

posed of interbedded limestones, dark gray shales, and mudstones (Waase and Vaughan 1981). 

Structural features of the Conasauga Group are related to fault motion along the Copper Greek 

fault, a regionally significant, low-angle thrust fault, striking north 5Q0-60" 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 reeent years, considerable information has been compiled on the geology of the WAG 6 area 

(Boegly et al. 1986). Most of this information was obtained as a part of earlier remedial action and 

site characterization studies (Davis et al. 1984; Vaughan et al, 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; hawever, there are some ravines or draws that collect excess rainfall 

and transmit it to the lake. Ceding and Spalding (1981) 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 5 drains to stream 

BGSE, which is located just east of the WAG boundary. Stream BG6E also receives now from the 

Pits and Trenches Area (WAG 7), and the relative contribution of SWSA 6 to the contaminants 

measured in BG6E cannot be isolated. 



1-6 1 

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 3.15. Preliminary survey results tor WAG 4, Site 35 

Gravels (radionuclides)” 

Year n mco WSr 13’CS 

(Bq/kg)’ 

BKG@ <2 <10 3 
1978 1 <5 23 <5 
1985 1 100 29 760 
1986 I 6.8 8.6 32 

Gravels (metals)“ 

Year n Cd Cr Ni c u  Zn 

B K G V  0.05 0.9 5.6 2.4 
1985 1 xo.05 1.3 2.5 0.28 17 
1986 1 <0.3 <2.4 <3.6 4 . 2  2.3 

“Concentrations repofled on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting procedure used in this study. 
CBackgrounds estimated from several uncontaminated samples. 
Source: Morrison and Cerling 1987. 

Table 3.16. Preliminary survey results for WAG 6, Site 36 

Gravels (radionuclides)’ 

Year n v.0 90sr 137cs 

B K G D ~  <2 <10 3 
1978 I <5 50 38 
1985 I 97 11 390 
1986 1 3 12 52 

Grovels (metals)’ 

Year n cd Cr Ni c u  Zn 

BKGDC 0.05 0.9 5.6 2.4 
1985 1 <Q.05 <0.4 2.7 5.1 28 
1986 1 <0.3 <2.4 U3.6 <1.2 4.3 

“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. 
Source: Morrison and Cerling 1987. 
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Table 3.17. Preliminary m e y  results for WAG 6, Site 7 

Gravels (radionuclides)' 

Year n mco %r '"CS 

(Bqlkg) 

B K G ~  <2 <lo 3 
1978 3 <5 2,700 450 22+ 16 
1985 3 <6 8232 121 18+ 1 
1986 1 <6 980 13 

Gravels (metals)' 

Year n Cd Cr Ni c u  Zn 

(pglg) 

BKGD' 0.05 0.9 5.6 2.4 9 
1986 5 ndd-<0.098 nd-41.3 nd46.7 nd40.92 nd-4.1 

Water (radionuclides) 

Year n *co "Sr '"CS 

B K G D ~  a . 2  <0.2 
1985 2 <0.2 3.9 k 1.3 
1986 No water flowing at time of sampling. 

<0.2 
<0.2 

'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. 
"Not detected. 
Note: No measurements reported for metals in 1978 and 1985. No data for water for 

Source: Morrison and Ccrling 1987. 
1978. 

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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3.7 WAG 7-LLW PITS AND TRENCHES AREA 

3.7.1 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 of radioactivity, the 

major SWMUs 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 gal (159M L) of 

LLW, containing about 1.2M Ci (4.4 x 10l6 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 

10’’ Bq) of Sr-90, 600,000 Ci (2.2 x 10l6 Bq) of Cs-137, and a much smaller amount of U and 

TRU 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-10, Environmental Data Package for the O W L  Seepage Pits and Trenches Wasre 

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 al. 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. I Decontamination Facility (78 19) 
7.2 Homogeneous Reactor Experiment (HRE) Fuel. Wells (7809) 
7.3 Hydrofracture Experimental Site 1, Soil Contamination (HF-SIA) 
7.4 a-c LLW Lines and Leak Sites 

a = Hydrofracture No. 1, Release of Grout 
b = Pit 6. Southeast 
c - End of Trench 7 Access Road 

7.5 Pit 1 (7805) 
7.6 
7.7 Trench 5 (7809) 
7.8 Trench 6 (78 10) 
7.9 Trench 7 (7818) 
7.10 

Pits 2, 3, and 4 (7806, 7807, 7808) 

Shielded Transfer Tanks (ST1, ST2, ST3, ST4, ST5) 
-I__ 
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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 146 m]). The 

dips arc 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,OOO 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 arc poor, but it appears possible that no folds or faults exist in that area. 

3.7.3 Hydrologic Description of WAG 7 

Surface drainage from WAG 7 occurs primarily in threc 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 the 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 and 7 also receives 

runoff from the Trench 6 vicinity. Surface runoff from Trench 7 has been diverted 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 al. (1964) observed groundwater velocities of 0.5 ft/d at the Pit 4 site. A typical 



N l ¶  008 

W l 1 . O W  

1117.001 



1-67 

hydraulic conductivity for this area is 2 x cm/s, although considerable variability is expected 

(Boegly 1984). Radioactivity logs of borings in the vicinity of Pit 4 (Spalding and Botgly 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 be expected to 

be predominantly along geologic strike (east-west) and in the downslope direction. 

3.7.4 Known Releases from WAC 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-I06 

appears to have been the major radionuclide of concern during operation of the pits and trenches; 

however, Sr-90 and Ca-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 (1986), 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 WAC 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 3.201, although the releases appear to be declining from 

observations made in earlier surveys (Cerling and Spalding 1981, Cerling 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 
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TaMe 3.19. Preliminary survey results for WAG 7,  Site S 

Gravels (radionuclidesJ' 

Year n @co POSr '37cs 

( B q l k g )  

BKGDb -3 <lo 3 
1978 3 .  45,000 r 19,Ooo 45k8  990 * 440 
1985 3 13,000 2 2,000 1 9 t 6 2  60+- 100 
1986 1 12,000 35 240 

Gravels (metals)" 

cd Cr Ni cu Zn 
Year n 

(rglg) 

BKGD" 0.05 0.9 5.6 2.4 9 
1986 4 ndd-<0.3 2.2-9 nd-6.9 < I  .0-3.2 nd-28 

Water (radionuclides) 

Yeat n mco 90sr 'J7Cs 

( W L )  

BKGW 40.2 <0.2 4.0.2 
0.24-0.36 <0.2-<o. 3 1986 2 28-30 

'Concentrations reported on basis of dry weight of gravel sample. 
bBackgrounds estimated for counting proctdure used in this study. 
'Backgrounds estimated from several uncontaminated samples. 
%ot detected. 
Note: No measurements of metals were made for 1978 and 1985. No measurements of 

Source: Morrison and Cerling 1987. 
water reported for 1978 and 1985. 

and 3.20). No organic compounds were detected. Two black mud samples were collected at Sites 5 

and 6. No organics were detected in any of the samples. 

3.7.6 Regulatory Status of WAC; 7 

WAG 7 requires the development of an RI plan. This WAG has shown past and continuing 

releases of radioactivity and may also be a source of hazardous contaminants. 
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Table 3.20. Preltminary suney r d t s  for WAG 7,  Site 6 

Gravels (radionuclidesp 

Year n 6oco wsr "'CS 

(Bq/kg) 

BKGD~ <2 <lo 3 
1978 3 13,100+ 1,500 6002 55 1352115 
1985 3 2,600 i. 100 
1986 1 5,700 590 

240 30 115+-40 
3 80 

Gravels (metafsJg 

Year n Cd Cr Ni c u  Zn 
( P g l d  

BKGD' 0.05 0.9 5.6 2.4 9 
1986 4 ndd-<0.05 nd-2.2 nd4.2 1.0-1.6 2-6 

Year 

Water (radionuclides) 

n @CO %r "'Cs 

(Bq/L) 

BKGP <0.2 c0.2 €0.2 
1986 2 1.9-12 2.8 K0.2-0.15 

'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. 
"Not detected. 
Note: No measurements of metals were made for 1978 and 1985. No measurements of 

Source: Morrison and Cerling 1987. 
water reported for 1978 and 1985. 

3.8 WAG 8-MELTON VALLEY AREA 

3.8.1 Locption 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 1 for storage and treatment. Wastes from WAG 9 (Homo- 

geneous Reactor Experiment Area) also are pumped from their storage tanks to WAG 1 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 LLW 

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 corn- 

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 WOC. 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 i s  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 Mtlton Branch. There are 

several water quality monitoring wells and piezometers installed in the vicinity sf 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 Ceding 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 incladed in WAC 8 

8.la-d 
8.2 
8.3a-g 

8.4 
8.5 
8.6 
8.7a-b 
8.8 
8.9 
8.10 

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 

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 Meltan 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 (a-1, T-2) 
Mixed Waste Storage Pad (7507W) 
Sewage Treatment Plant (7904) 
Silver Recovery Plant (7834) 

Area (7 leak sites) 

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 for WAG 8 

Four sampling sites were used by Morrison and Cerling (1987) in evaluating WAG 8. Two of 

the sites (1 5 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 i s  mainly 

contaminated by Co-60, with lesser amounts of Cs-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) 

mncludcd 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 3.22 Preliminary m e y  results for WAG 8, Site 16 
- - ~ 

Gravels (radionuclides)' 

Year n @CO Wsr '"CS 
( f ) q / k g )  

BKGD* <2 <10 3 
1978 3 29,200k 13,300 48+ 15 232 +. 70 
1985 1 41,000 360 I30 
1986 1 56,000 3,000 5.6 +. 3.3 150+40 

Gravels (metals)" 

Year n Cd Cr Ni c u  Zn 
( p g l g )  

BKGDC 0.05 0.9 5.6 2.4 9 
1986 2 <O. 1 4 . 4  9.8-1 1 7.3-7.9 15 340-400 

'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. 
Norc No measurements of metals were made for 1978 and 1985. 
Source: Morrison and Ceding 1987. 

Table 3.23. Preliminary survey results for WAC 8, Site 23 

Gravels (radionuclidesJO 

Year n @CO %r I j7CS 
(Bqlkg) 

BKGD' <2 <IO 3 

1985 3 25,300 f 5,lOO <10 1402 loo 
1986 1 21,000 4.7 75 

1978 3 25,500 k 12,000 <lo 3 6 0 2  I70 

Gravels (metal.#' 

Yew n cd Cr Ni c u  Zn 
(IrPId 

BKGW 0.05 0.9 5.6 2.4 9 
1986 4 ndd-0.05 nd-18.0 4.8-5.7 4.2-8.8 170-260 

"Cuncentrations 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. 



Table 3.24. Preliminary suney results for WAG 9 
~ ~~~ 

Gravels (radionuclides)" Gravels (metals)' 
%O 90Sr '3'CS Cd Cr Ni CU Zn 

Year n n 

B K G D ~  

Site 24 

1978 
1985 
1986 

Sire 25 

1978 
1985 
1984 

Site 26 

1978 
1985 
1986 

3 
3 
1 

3 
3 
li 

<2 

11518 

13 
20+-8 

554k 320 
413k 181 
200 

45 f 24 
31 10 
36 

1,090 f 194 
363 k 42 
290 

44+4 
71 r t25  
55 

2,475 +. 300 
2,430 f 1,7 10 
1 .OOo 

3 

294 k 66 
137+31 
120 

96i173 
167i139 
55 

~~ 

0.05' 0.9' 5.4' 2.4' 9h 

3 4 . 0 5 4 0 . 3  7-10 3.4-5 1.9-3.5 14-17 

3 K0.05 3.8-9.3 1.5-3.4 0.3-1.6 10-21 

102,000 It 22,000 
40,000 f 6,200 
28,000 3 a 0 5  0.8-1.5 3.94.5 1.8-2.3 10-13 

'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. 
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. 

38.6 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.la-d, 8.2, and 8.3a-g appear to require further remedial action consideration. 

3.9 WAG 9-HOMOGENEOUS REACTOR EXPERIMENT (HRE) AREA 

3.9.1 Lmation 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. 3.10. 

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 (1.2M L). In 1970, the impound- 

ment was filled with soil and capped with asphalt. 



1-76 

N 1 9,000 

N 18,000- 

E3l;OQO 

NORTH 

'I '' GW 

ORNL-DWG 87-8364 

- 

- 

E32.000 

- - - DRAINAGE - WAG BOUNDARY 

@ LOCATION OF SWMUS 
a SAMPLING SITES 

Fig. 3.10. WAG 9-Homogewolrr Reactor Experiment Area. 



1-77 

SWMU 9.2 consists of two buried stainless steel tanks, one having a capacity of 1,OOO 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 depth 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). 

3.93 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 lo-’ 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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Ceding and Spalding ( 1981) conduc 
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ed stream gravel surveys on the unnamed ributary 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 the probable source of this contamination 

was the HRE area, with the HRE pond being the major contributor of (3-137 and additional 

Sr-90. The same general results were obtained in the 1986 survey (Ceding and Huff 1986). 

Stansfield and Francis (1986) performed a characterization study on the WRE pond. As a part 

of the study, four groundwater wells were installed. 

3.9.5 Preliminary Survey 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 Cs- 137, and essentially background concentrations 

of Co-60 (Table 3.24). Both Sr-90 and (3-137 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 (3-137 but essentially 

background levels of heavy metals. Additional studies indicate that the release of 0 - 1 3 7  from the 

pond is no longer occurring. Concentrations of Sr-90 and (2-137 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 WAC 9 

WAG 9 appears to be a source of continuing release of Sr-90 and Cs-137 from both the WRE 

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 i s  occurring. Although a comparison of the stream 

gravel data taken in 1986 and 1978 appears to indicate that the releases are diminishing, releases 

are still occumng. 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 LLW 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-HYDROFRACTURE INJECTION 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 used to 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 facitities 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,W ft 

(90-300 m) below the ground surface. 

The grout sheets are thin (1-in.) layers of a solidified, cement-based LLW slurry that was 

injected into a fracture in the underground geologic structure (deLaguna et al. 1968). The fracture 

into which the slurry was 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 ailowed to 

harden. The slurry constituents were selected and formulated to produce a solid product that would 

retain the radionuclides in the LLW. 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 groundwaters. 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,oOe5,wX, 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 Bq/L. 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 Preliiary Survey Data for WAC 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 LLW 

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 11-WHITE WING SCRAP YAEU) 

3.11.1 Location and Descriptioo of WAG 11 

The White Wing Scrap Yard (WAG 1 1 )  is a roughly 2&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 i s  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 3919. 

The area began receiving material in the early 1950s. 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 

QRNL'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 5,ooO yd3 

(4,585 m3) of contaminated soil began. Some scrap metal, concrete, and other trash is still located 
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Fig. 3.12. WAG 11-White Wing Scrap Yard. 



1-84 

in the area. Most of the area is now enclosed by a chain link fence; however, about 3 acres 

(1.2 ha) 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. 

3.11.2 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. Art 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 rnR/h), principally from Cs- 

137 (0 .54  mR/h). 
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3.11.5 Preliminary Survey Data 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-1, 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-1 

and WW-2, and water samples were taken from the pool at WW-1 (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 PreWaPry survey results from WAC 11 h 1986 

Element BKGD WW-1 w w - 2  

Graveif 

CO-606 
Sr-so6 
Cs- 1 37b 
CdC 
C f  
cue  
Nic 
Zn' 

Co-60 
Sr-90 
CS- 137 

Di-n-butylphthalate 

<2 
< l o  
3 
0.5 
0.05 
0.9 
0.6 
9 

<0.2 
<0.2 
<0.2 

<6 
38 f 40 
<7 
d 
d 
d 
8.2 * 3.3 
9.3 +- 2.9 

<O. 3 
e0.25 
<0.4 

540 

<6 
17.32 1.5 
<7 
d 
d 
1.5 
11.6* 3.2 
8.4* 1 . 1  

8 50 

'Conantrations reported on basis of dry weight of gravel 

bBackgrounds estimated for counting procedure used in 

'-Backgrounds estimated from several uncontaminated 

'%Jot detected. 
Note: Site WW-1, 3 samples. Site WW-2, 1-3 samples. 

Source: Morrison and Cerling 1987. 

sample. Radionuclides in Bq f kg. Metals in pg f g. 

this study. 

samples. 

No water sample taken at WW-2. 
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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-I showed an average Sr-90 

concentration of 38 Bq/kg. This suggests a possibility of Sr-90 release from the scrap yard. In 

addition, one water sample from site WW-1 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 Cerling stated that except for the possibility of Ni and Sr-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 11 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 

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. 

3.1 1.4), piezometers are being installed in WAG 11 to establish better information on groundwater 

movement in the area. A decision on the need for an RI for WAG I 1  should be deferred pending 

results from additional field sampling and groundwater movement studies. 

3.12 WAG 12-CLOSED CONTRACTORS’ LANDFILL 

3.12.1 Location and Description of WAG 12 

The Closed Contractors’ Landfill is the only SWMU in WAG 12. It was used to bury general 

construction debris generated by contractors working at QRNL (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  QRNL 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 lo6 to 1.77 x 10' 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. 

3.12.2 Geoiogic Description of WAG 12 

Availabie 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 al. 1984a). The upper portion of the Nolichucky Shale (the uppermost formation) consists 

of complexly interbedded calcareous shale/mudstone and limestone lithologies; the lower portion is 

composed of numerous repeated cycles of shale and limestone. 

3.12.3 Hydrologic Description of WAG 12 

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. 

3.12.5 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-1 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 pg/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 r 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 3.26 Preliminary survey results from WAG 12 in 1986 

BKGD CCL-1 CCL-2 Element 

Co-6ob 
sr-906 
C ~ - 1 3 7 ~  
Cd' 
C f  
cuc 
Ni' 
Zn' 

Di-n-butylphthalate 

<2 
<lo 
3 
0.5 
0.05 
0.9 
0.6 
9 

Gravels0 

<7 
14.3 rt 2.1 
<7 
d 
d 
<2 
4.520.4 
14.5 k 3.9 

Organics 

<7 
1 1.1 2 6.0 
<7 
d 
d 
<2 
6.4 k 0.8 
9.02 2.4 

1,200 

'Concentrations reported on basis of dry weight of gravel 

bBackgrounds estimated for counting procedure used in this 

"Backgrounds estimated from several uncontaminated 

dNot detected. 
Source: Morrison and Cerling 1987. 

sample. Radionuclides in Bq/kg. Metals in pg/g. 

study. 

samples. 
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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. 

3.126 Regulatory Status of WAC 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 docs 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 WEARCH AREAS 

3.13.1 Location and Description of WAG 13 

WAG 13 includes two environmental research areas and is a part of what i s  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 (100 m) north of the Clinch River at mile 20.5 (33 km) (Auerbach 1969; Auerbach 

and Dunaway 1970; and Auerback et al. 1973). The site included eight 33- by 33-ft (10- by 10-rn) 

treatment plots, each of which of which was enclosed by metal sheeting 18 in. (46 cm) 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 

10" Bq) of Cs-137, or a total of 8.8 Ci (3.3 x 10" 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 10" 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 isotopes 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 Cs-137 runoff, erosion, and infiltration on 

a silt-loam soil (Rogowski and Tamura 1965, 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 10' 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 0.72 half-life has passed, and the maximum amount of radioac- 

tivity remaining should be about 9.1 mCi (3.4 x lo8 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 13 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 i s  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 from 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 sampiing 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. Preliminary survey results for WAG 13" 
~ ~ ~- 

Element BKGD ERA- 1 ERA-2 

CO-& 
Sr-906 
e5 1 376 
CdC 
C f  
cur 
Ni' 
ZnC 

<2 
<10 
3 
0.5 
0.05 
0.9 
0.6 
9 

Grovels" 

<7 
21 
390 
0.3 
d 
d 
d 
11  

<5 
41 
<6 
d 
d 
d 
d 
1.3 

"Concentrations reported on basis of dry weight 
of gravel sample. Radionuclides in Bq/kg. Metals 

backgrounds estimated for counting procedure 

'Backgrounds estimated from several 

'Not detected. 
Note: ERA-I (soil, one sample; no water or 

mud samples). ERA-2 (soil, one sample; no water 
or mud samples). 

in w / g .  

used in this study. 

uncontaminated 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 during rainfall 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 contamination due to (3-137. The amount of Cs-137 

calculated to remain at the site is very small; in fact, most of the 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 available, releases from WAG 13 are minimal. 

3-14. WAG 14-TOWER SHIELDING FACILITY (TSF) 

3.14.1 Location and kriptiomr 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 1 ) .  The location of WAG 14 and its two associated SWMUs 

is shown in Fig. 3.15. 

The facility was constructed in 1954 to provide an economical means for obtaining shielding 

performance data free from ground scatter or structure scatter for use in the development of port- 

able reactors. This objstive 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  (100 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 %rap 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 indicate that any hazardous materials 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 i s  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 WAC 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 Program (SCFP). 

3.14.5 Preliminary Survey Data for WAG 14 

Morrison and Cerling (1987) performed a survey of WAG 14 in the fall of 1986. Samples of 

stream gravels, sediment, and water were taken from the creek southwest of the site and analyzed 

for radionuclides, metals, and organics. The location of the sampling site relative to the Tower 

Shielding Facility is shown in Fig. 3.15. Results of this survey showed that gamma and alpha 

activity of the gravels was at or below background levels; however, the Sr-90 values were reported 

to be slightly above background levels (Table 3.28). A single water sample taken at this site indi- 

cated background levels for Cs-137, Co-60, and Sr-90. Analysis of the gravels for metals did not 

indicate elevated concentrations. The mud sample showed two of the organics of concern at levels 

above detection limits. 
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Table 3.28. Prdimirury survey resuits for WAG 14 

Element BKGD TSF- 1 

GrravelP 

C0-d 
Sr-W 
CS-1 37' 
Cd' 
C f  
CU' 
Nie 
Zn' 

Co-60 
Sr-90 
Cs-137 

Di-n-butylphthalate 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrme 
Benm(a)anthraccnc 
Cbrystne 
&nzo(b)fluoranthene 
B e n d  k)fluoranthene 
Benzo(a)pyrene 
Indend 1.2.3-cd)pyrene 
Benzo(g.h,i)periiyne 
Bis( 2-ethylhexyl)phthalate 
Butylbenzyl phthalate 

<2 <4 
<lo 18.7 +- 10.1 
3 <6 
0.05 d 
0.9 d 
2.4 d 
5.6 d 
9 d 

Water 
(Bq/L) 

<0.2 co.3 
c0.2 0.15 
c0.2 C0.2 

Muds 

429 
fLcg/kgl 

C 

C 

C 

c 

C 

C 

C 

C 

C 

E 

C 

C 

396 

'Concentrations reported on basis of dry weight of 
gravel sample. Radionuclides in Bq/kg. Metals in 

Qackgrounds estimated for counting procedure 

'Backgrounds estimated from several 

dNot detected. 
Note: TSF-1 (gravel, three samples analyzed for 

radionuclides, and two for metals; water, one sample 
analyzed for radionuclides; muds, one sample analyzed 
for organics). 

Icg/$. 

used in this study. 

uncontaminated samples. 

Source: Morrison and Ceding 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 Cerling (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 3QO4(u) site and that action beyond cleanup of the site be 

terminated. 

3.15. WAG 15-ORNL FACILITIES AT THE Y-12 PLANT 

3.15.1 Location and Description of WAG 15 

A number of QRNL 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 (1) 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,OOO to 7,000 gal (56,788 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 L])] 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 far disposal. 
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Fig. 3.16. WAG 15-ORNL Facilities at the Y-12 Plant. 
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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 disposal facilities. 

3.15.2 Geologic: Description of WAG 15 

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, RogersviIle, 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. 

3.153 Hydrologic Description of WAG 15 

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 generally 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/83-47936/1, 1983). Two reported values 

for the unconsolidated material overlying the interbedded sediments of the Conasauga Group were 

7.34 x 1 0 - ~  and 9.44 x 1 0 - ~  cm/s. 
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3.15.4 General Information on Known Releases from 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 using 

Z-oil as the coolant. There have been no reported releases of the 2-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 Prelimieary Survey Data for 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-238, 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. 

3.19.6 Regulatory Status of WAC 15 

Before starting an RI plan for WAG 15, further surveys will be required to identify the poten- 

tial for PCB release. As previousiy 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 2-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. 



1-102 

3.16. WAC 16-HEALTH PHYSICS RESEARCH AREA 

3.16.1 Location 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 (3 -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 10" Bq) 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 ft') plot [20- by 25-m plot 

( 5 0 0  m*)]. 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 1O'O Bq) remains. However, the amount on-site has prob- 

ably been decreased even more by wind distribution of leaves, movement through soil, and runoff 

(Peters et al. 1959). 

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 mnspicuous chert zones. The formation is about 2,625 ft 

(SO0 m) thick and without prominent faults in the vicinity of the site. T h e  overlying soil is mainly 

silty clay, usually red but in some places yellow and interspersed with hard cherts of various sizes. 
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3.16.3 Hydrologic Description of WAG 16 

Surface runoff a6 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 (km 43), above Melton Hill Dam. During August 1986, a flow of about 2 gal/min (7.6 L/min) 

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 Know0 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 has 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 Prelimhry Surrey 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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TaMc 3.29. Preliminary m e y  r d t s  for WAG 16 

Element BKGD HPRR-1 HPRR-2 HPRR-3 

C0-6ob 
Sr-906 
CS-1 37' 
Cdc 
C f  
CUC 
Ni' 
Zn' 

-60 
Sr-90 
Cs-137 
H-3 

<2 
<IO 
3 
0.05 
0.9 
2.4 
5.6 
9 

<0.2 
<0.2 
<o. 2 
<30 

Gravels'' 

47.2 <4 
21.3 Jr 7.8 30 
<7 6.2 
0.36 0.29 
d d 
2.0 A 0.4 1.8 
d d 
8.7 k 4.9 2.0 

Water 
I B W  

C0.3 d 
0.19 d 
x0.2 d 
110 d 

32+8 
32 f 14 
<7 
d 
d 
2.9 
4.2 
5.0 

d 
d 
d 
d 

Toncentrations reparted on basis of dry weight of 

bBackgrounds estimated for counting procedure used in 

PBackgrounds estimated from several uncontaminated 

'Not detected. 
Nore: HPRR-1 (gravel, three samplcs; metals, three 

samplcs; water, one sample). HPRR-2 (one sample). 
HPRR-3 (one sample). 

gravel sample. Radionuclides in Bq/kg. Metals in p g  f g. 

this study. 

samples. 

Source: Momson 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-1) 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 lo-'' Ci/L)] was 

measured. A single mud sample from HPRR-1 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 10'' Bq) maximum], and the ability of local Soil5 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 WAC 17-ORNL SERVICES AREA 

3.17.1 Location and Description of WAG 17 

WAG 17, the ORNL Services Area, is located about 1 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 material storage area required to support 

ORNL routine and experimental operations. 

Eight SWMUs are included within the boundaries of WAG 17 (Fig. 3.18). Of these, one is a 

former septic tank now converted for use as a sewage pumping station clearwell 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 17.2~)  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 leakage. 

3.14.2 Geologic Description of WAG 17 

WAG 17 is located in the same geologic setting as the main ORNL plant 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 17 is 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 Known Releases from WAG 17 

There are no reports of releases of hazardous materials or radionuclides 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 nat been documented. 

3.17.5 Preliminary Survey Data for WAG 17 

Morrison and Cerling (1987) 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 100 cc of tar-cavered pebbles. 

Stream gravels had some of the highest Cd values found in the scoping survey (0.8 pg/g), and 

the concentrations of Zn, Cr, and Cu were above background (Table 3.29). Cobalt40 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 past, if indeed a release has occurred, 

The mud samples indicated contamination by semivolatile organic compounds, The organics are 

visible as tarlike 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 Regalatory Status of 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. Preiimiaary survey res@& for WAG 17 

Element BKGD OSA- 1 

Co-tiob 
Sr-9@ 
CS- 137’ 
Cd’ 
Cf 
cuc 
Ni‘ 
Zn‘ 

(20-60 
Sr-90 
cs-137 
H-3 

Di-n-butylphthalak 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
&nzo( b)fluoranthene 
Benzo( k)fluoranthcne 
&nzo(a)pyrenc 
Inden4 1,2,3-d)pyrene 
Benzo(g.h,i)pcrilyne 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 

<2 
<IO 
3 
0.05 
0.9 
2.4 
5.6 
9 

Gravelf 

<5 
8.8 k7.1 
30.5 2 38.5 
0.8t0.1 
2.6 320.2 
2.6 k 1.6 
d 
47k11 

Water 
f3dU 

<0.2 C0.3 
<0.2 0.1 
<0.2 c0.3 
<30 

Tany coating 
on gravel 

frglkg) 

d 
3,960 
396 

2,87 1 
3,597 
1,188 
1,386 
792 
990 
693 
792 
792 

d 
d 

‘COllCtntrations reported on basis of dry weight of 

kBackgrounds estimated for counting procedure used in 

‘Backgrounds estimated from several uncontaminated 

‘NNO~ 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). 

gravel sample. Radionuclides in Bq/kg. Metals in p g / g .  

this study. 

samples. 

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 installed, it should be possible to locate monitoring 

wells and identify sources of contamination in WAG 17. The need for remedial action can be deter- 

mined once additional sampling and analysis is conducted. 

3-18 WAG 18-CONSOLIDATED FUEL REPROCESSING AREA 

3.18.1 Location and Description of WAG 18 

WAG 18, the Consolidated Fuel Reprocessing (CFR) Area, i s  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 facili- 

ties were later converted for use by ORNL's CFR Division. 

A total of nine SWMUs have been identified in WAG 18. SWMUs 18.la and b are retention 

basins used to collect storm water runoff; SWMU 18.2 i s  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-d are 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 Mel- 

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 veri- 

fied that the site was underlain by dark red or maroon silty shale with numerous thin beds of fine- 

to medium-grained, light-gray, crystalline limestone, with no indication of solution channels. 
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3.183 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 directiop 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. 

3.185 Pretimiaary 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-1 extends from 3.3 to 66 ft  (1 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-1. 

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 Regtllntory Status of WAC 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 331. Preiiminary survey d t s  for WAG 18 
~ 

Element BKGD CFR- 1 

Co-606 
sr-90b 
CS- 1 37b 
CdC 
Cf 
cue  
N ic 
ZnC 

Gravels" 

412 
<IO 
3 
0.05 
0.9 
2.4 
5.6 
9 

4 7  
14.4 f 7.9 
<7 
d 
d 
2.22 1.3 
d 
2 3 f 1 1  

Water 
(BdU 

Co-60 x0.2 K0.2 
Sr-90 <o. 2 <o. 1 
CS-137 <0.2 <0.3 
H-3 <30 

'Concentrations reported on basis of dry 
weight of gravel sample. Radionuciides in Bq/kg. 
Metals in p g / g .  

'Backgrounds estimated for counting 
procedure used in this study. 

gackgrounds estimated from several 
uncontaminated samples. 

"Not detected. 
Note: Gravels (three samples), water (one 

Source: Morrison and Cerling 1987. 
sample), muds (one sample). 

3.19 WAG 19-HAZARDOUS WASTE TREATMENT AND STORAGE FACILITIES 

3.19.1 Location and Descriptioa 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 handled 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 Ceologic Description 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 Hydrologk Description 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 

ann 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 leab that occur in the waste containers handled or stored. 

3.19.5 Preiimiary Survey Data for WAG 19 

Sampling stations HWF-1, 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 332. Rehinary survey resalts for WAG 19 
- 

Element BKGD HFW-1 HFW-2 HFW-3 

0 - 6 0 6  
ss-9Q.b 
C ~ - 1 3 7 ~  
Cd" 
C f  
CU' 
Ni' 
Zn' 

Co-60 
SC-90 
cs- 1 37 
H-3 

<2 
<IO 
3 
0.05 
0.9 
2.4 
5.6 
9 

c0.2 
c0.2 
c0.2 
<30 

Gravels" 

<6 <4 
11 5.9 
<7 <5 
d d 
d d 
d 1.3 
3.5 5.5 
d d 

Water 

(&/U 
d d 
d d 
d d 
d d 

<8 
8.3 
9.8 
d 
d 
d 
5.2 
d 

d 
d 
d 
d 

Toncentrations reported on basis of dry weight 
of gravel sample. Radionuclides in Bq/kg. Metals in 

bBackgrounds estimated for counting procedure 

qackgrounds estimated from several 

%Jot detected. 
Note: Ail sites (one sample). 
Source: Momson and Cerling 1987. 

ag/g. 

used in this study. 

uncontaminated samples. 

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 

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. 
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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 lo7 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 interbcdded 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. 
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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, 1984b). 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 pg/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). 
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Tabk 333. Preliminary snrvey results for WAG 20 

Element BKGD LF- 1 LF-2 

Co-606 
Sr-W 
Cs- 137* 
Cd' 
C f  
cue 
Ni' 
Zn" 

<2 
<10 
3 
0.05 
0.9 
2.4 
5.6 
9 

Gravels" 

10 
<6 
d 
d 
d 
15.1' 
3+1  

e9 

Warer 
( B d U  

Co-60" <0.2 <0.4 d 
Sr-9W <0.2 <0.2 d 
cs- 1 <o. 2 0.4 d 

"Concentrations reported on basis of dry 
weight of gravel sample. Radionuclides in Bq/kg. 
Metals in pgIg. 

bBackgrounds estimated for counting 
procedure used in this study. 

'Backgrounds estimated from several 
uncontaminated samples. 

%Iot detected. 
'One sample had 15.1 &g. Two samples were 

below detection. 
Note: LF-1 (gravel, one sample; metals, three 

samples; water, one sample; organics, two 
samples). LF-2 (metals, one sample; organics, one 
sample). 

Source: Morrison and Cerling 1987. 

3.20.6 Regulatory Status of WAG 20 

Based on the results of the earlier data collected as a part of the 1984 pathways analysis (Qakes 

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 trace amounts of radioactivity and heavy metals, sampling does not indicate that these 

materials are being released in significant quantities. This facility is operated as a land 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 Section 3004(u) remedial action consideration. 



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- 

grams. 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 QRNL’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 LLW 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 4.11, 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 QRNL 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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Tabk 4.1. Inventories of major esotnahaats .ad regulatory status' 

Site Contaminant 
RCRA Invento$ 

[Ci Permit Sect. 3004 (u) 5480.14 5820.2 

1.0 Main Plant Area 
I ,  1 Mercury Contaminated 

Soil (3503) 
1.2 (3592) 
1.3 (4501) 
1.4 (4508) 

1.5a-w ELW Lines and Leak Sites 

1.6 Contaminated Surfaces 
and Soil from 1959 Explosion 
in Bldg. 3019 Cell 

3019 Stack 

Canal Overflow (3001/3019) 

Rupture Site (3087) 

1.7 Contamination at Base of 

1.8 Graphite Reactor Storage 

1.9 ORR Decay Tank 

1.10 Storage Pads (3503. 35049 

I ,  1 1 Decommissioned Waste Holding 

1.12 Waste Holding Basin (3513) 

Basin (35 t 2) 

1.1 3 Equalization Basin (3524) 

1.14 Process Waste Pond (3539) 
1.15 Process Waste Pond (3540) 
1.16 Sewage Aeration Pond 

(East)-( 2543) 

Sr-90, Cs-137, 
TRU, Hz 

Pu-239 

Unidentified 

Unidentified 

Neutron activation 
products 

U-233. Pu-239 

Unidentiftd 

Sr-90 
Gs- I37 
Pu-239 

Sr-90 
cs- 137 
Th. u. TRU 
Unidentified 
Unidentified 
Unidentified 

(C1.0 est.) 

(61.4 x 103) 
(<IO est.) 
Presence unconfirmed 

Unknown 

<4.7 x Id 

Presence unconfirmed 

Presence unconfirmed 

Presence unconfirmed 

C1.0 x 1o-I est. 

<1.0 X io' est. 

3.0 x 101 
2.0 x i o2  
5.0 

3.0 X 10' 
1.0 x Id 
1.1 x 10' 

CL.0 x 10' est. 
x1.0 x 10' est. 
~ 1 . 0  X 10' est. 

X 

X 
X 
X 
XC 

X 

X 

X 
X 

X 

Xd X 

Xd X 
Xd x 

X 

X 

X 

DOE Orders 

c1 

c 
N 
N 

X 
X 

X 



TaMe 4.1 (coatiaued) 

Site Contaminant 
DOE Orders RCRA Inventoryb 

Permit %S. 3004 (u) 5480.14 5820.2 [Ci &)I 

1.17 West Sewage Pond (2544) 
1.18 Coal Pile SetlIing Basin (2545) 
1.19 LITR Pond (3085W) 
1.20 3517 Filter Pit 
1.21 LLW Transfer Line 
1.22 Isotopes Ductworkf 

31 10 Filter House 
1.23 Inactive Tanks (W-1) 

w-2 

1.24 Inactive Tanks (W-3) 

(W-4) 

1.25 inactive Tanks (W-13) 

(W-14) 

(W-15) 
1.26 Inactive Tanks (W-S. W-6, W-7, 

W-8, W-9, W-IO) 

Unidentified 
Unidentified 
Sr-90, Cs- 137 
Sr-90, 0 - 1 3 7  
Unidentified 
Unident ifid 

st-90 
cs-137 
TRU 
Sr-90 
Cs-137 
TRU 
Sr-90 
cs- 137 
TRU 

Sr-90 

TRU 

Sr-90 

TRU 

Sr-90 

TRU 
Unidentified 

Sr-90 

CS- 137 

CS-137 

CS-137 

CS- 1 37 
Th-232 
U-238 
TRU 

<I.O X 10' est. 
Unknown 
<20 x IO-' est. 
Unknown 
<LO X 10'est. 
Unknown 

9.0 X 
2.0 x 
7.0 x io-' 
1.0 x 10' 
1.0 x 10' 
7.0 

C1.0 x 102 est. 
~ 1 . 0  x ~ d e s t .  
(1.0 x 102est. 

1.0 x Id 
1.0 x Id 
4.2 

3.0 X 10' 
3.0 X 10' 
4.3 x 
8.0 
6.0 
6.0 x to-' 

1.9 x io4 
2.5 x 103 

Unknown 

( ~ 1 . 0  X to'est.) 
(<I.o x to4 est.) 
c1.O X IO2 est. 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 
X 

X 

X 

U 

L 

x ! 2  

X 

X 

X 
X 



Table 4.1 (caatiwed) 
~ ~~~ ~~ 

RCRA DOE Orders I nven t o 4  
lei ( k d l  Permit Sect. 3004 (u) 5480.14 5820.2 

Site Contaminant 

1.27 Inactive Tank (W-11) Sr-90 
CS- 137 
TRU 
Sr-90, (3-137, 

Sr-90 
es- 137 
TRU 
Sr-90, Cs-137, T R U  

Sr-90 
cs- 137 
TRU 

Sr-90 
cs- 137 
TRW 

Sr-90, Cs- 137, TRW 
Sr-90 
c s -  1 37 
TRU 

Sr-90 
cs-I37 
TRU 

Unidentified 
Unidentified 
Unidentified 
Unidentified 
Unidentified 

U-233, TRU 

<LO x est. 
<1.0 x I C 3  est. 
<LO x 
Unknown 

X X X 

1.28 Inactive Tank (W-1A) X X X 

<1.0 x 10' at .  
<I.O x IO' est. 
<1.0 x lo- '  est. 
<1.0 x 10-1 est. 

2.2 x 
5.2 x 
1.2 x 10-3 

5.0 x lo-' 
2.0 x 

6.0 x 10-1 

2.0 x 
6.0 x lo+ 

6.0 X IO-' 

Unknown 

6.0 X 10-i 

5.0 X IO-' 
8.5 X IO-* 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

X X X 1.29 Inactive Tank (WC-I) 

1.30 Inactive T a n h  (WC-15) 

(WC- 17) 

X 

X 
X 
X 

X 
X 

U 

w 
h) 
P X X X 1.31 Inactive Tanks (TN-I) 

X 
X 

X 
X 

(TH-2) 

(TH-3) 

X X 1.32 Inactive Tank (TH-4) X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

1.33 Active Tank (2026) 
1.34 Active Tank (WC-2) 
1.35 Active Tank (WC-3) 
1.36 lnactive Tank (WC-4) 
1.37 Active Tanks (We-5, WC-6, 

1.38 Active Tank (WC-7) 
1.39 Active Tanks (WC-10, WC-I 1 ,  WC-12, 

WC-8, WC-9) 

wc-13, we-14) 

Unidentified 
Unidentified 

Unknown 
Unknown 

X 
X 

X 
X 



Table 4.1 (eoslinued) 

Site Contaminant 
RCRA DOE Orden Inventoryb 

Permit Sect. 3904 (u) 5480.14 5820.2 W i  (WI 

1.40 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) Unident ificd Unknown X X 
1.45 Active Tanks (C-1, (2-2) Unidentified Unknown X X 
1.46 SWSA-1 (2624) 

1.47 SWSA-2 (4003) 

1.48 LLW Evaporator (2531) 
1.49 Neutralization Facility (351 8) 
1.50 PCB Storage Area (2018N) 
1.51 PWTP (3544) 
1.52 Sewage Treatment Plant (2521) 
1.53 Bldg. 3000 Septic Tank (3078) 
1.54 Waste Oil Storage Tanks (2525) 

White Oak Creek and White Oak Lake 2.0 
2.1 WOL and Embayment 

2.2 WOC and Tributaries 

3.0 Solid Waste Disposal Area 3 
3.1 SWSA-3 (1001) 

Sr-90, unidentified C4.0 X Id 
Hz Unknown 

X 

Unidentified Presence unconfirmed X 
Contents moved 

before 1950 
to SWSA-3 

Unidentified 
Unidentified 
Unidentified 
Unidentified 
Unidentified 
Unidentified 
Unidentified 

Sr-90 

Th, U, TRU 

Cr 
Pb 
Sr-90 

CS- 1 37 

Pu-239 

CS- 137 
Pu-239 
H z  

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

2.0 x 10' 
5.9 x lb 
<1.0 x 10' 
<1.0 est. 
(82.0 x 104 est.) 
(62.0 x Id est.) 

>5.0 est. 
>LO x 10*est. 
>5.0 X IO-' est. 
Unknown 

H-3, Sr-90, unidentified 
Hz Unknown 

<5.6 X lo4 

X X 
X X 

X' 
X X 

X 
X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 



Table 4.1 (cmtinwd) 
~~ 

Site Contaminant 
DOE Orders RCRA InventoryL 

[Ci (kg)l Permit Sect. 3004 (u) 5480.14 5820.2 

3.2 Closed Scrap Metal Area ( 1542) Unidentified Unknown X X 
3.3 Contractors' Landfill (1554) Unidentified Unknown X 

4.0 Solid Waste Disposal Area 4 
4.1 LLW Line 
4.2 Pilot Pits 1 and 2 
4.3 SWSA-4 

5.0 Solid Waste Disposal Area 5 
5.1 
5.2 OHF Pond (985244) 

LLW Lines and Leak Sites 

Unidentified Unknown 
None None 
H-3; Co-40; Sr-90; 
Cs-1 37; 3%. bl, TRW; 

unidentified 

<1.2 x Id 

Hz Unknown 

Unidentified 
Sr-90 

TRU 
CS-137 

<1.0 x 103 est. 
2.0 x 10' 
- 3 . 9  x Id 
6.0 X 

X X 
X X 
X X 

X 
X 

5.3 OHF Surface Facilities Sr-90. Cs- 137, TRU <LO x 103 est. X 
5.4 NHF Surface Facilities Unidentified Unknown X 

5.5 OHF Tanks 

5.6 Process Waste Sludge Basin 
(9835) 

5.7 SWSA-5 

5.8 LLW Concentrate Tanks 
(W-24-W-31) 

5.9 Waste Oil Tank (7860A) 

Sr-90, Cs-137, TRU 4.4 x 10' est. X x 

Unidentified <5.0 X 10' x 
Hz Unknown 

H-3; Co-60; Sr-90; Cs-137; 
Th, U, TRU; unidentified 
Hz Unknown 

<2.1 X 10' X 

Sr-90 
cs- 1 37 
Th-232 
U-238 
TRU 
HZ 

3.0 x I @  X X 
1.0 x 10' 
(<1.0 x lob est.) 
(<1.0 x 10' est.) 
1.9 X 10' 
Unknown 

Unidentified 1 .1  X lo-2 X 

X 

X 
X 

x 

x 

X 

X 



Table 4.1 (continued) 

Site Contaminant 
RCRA DOE Orders I nvento$ 

[Ci ( k d l  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) 

6.2 Emergency Waste Basin (7821) 
6.3 Explosives Detonation Trench 

(7822A) 

7.0 LLW Pits and Trenches 
7. I Decontamination Facility 

7.2 HRE Fuel Wells (7809) 
(7819) 

7.3 HF Soil Contamination 

Unidentified 
H-3 
eo-60 
Sr-90 
cs- I37 
Eu-152 
Eu- 154 
Eu- 155 
Th-232 

U-233 
U-238 

TRU 
Asbestos 
Pb 
Solvents 

K4.8 X IO' 

<3.2 X 10' 
<7.1 x 103 

<IO x 103 
<S.I x 10' 
<5.1 x 104 
~ 7 . 3  x 104 
~ 3 . 1  x 104 

(2.3 x 104) 
c2.5 

C2.3 X Id 
<2.1 x to* 
(6.1 X Id) 
K3.6 
Unknown 
(>6.8 X 10') 
p 4 . 3  x 104) 

None None 

None None 

Unidentified < 1 .O est. 

Sr-90 
U-235 

U-238 

<2.0 x 10' 
8.5 x  IO-^ 
(4.0) 
2.0 x lo-4 
(6.5 X lo-') 

Cs-137, unidentified < I . O  X IO' est. 

X X 

X 
X X 

X 

X 

X 

X 

X 

X 



TaMe 4.1 (continued) 

Site Contaminant 
DOE Ordera RCRA Invento$ 

[Ci Wl Permit Stct. 3004 (u) 5480.14 5820.2 

7.4 LLW Lines and Leak Sites 

7.5 Pit l(7805) 

7.6 Pits 2, 3, and 4 

7.7 Trench 5 (7809) 

1.8 Trench 6 (7810) 

7.9 Trench 7 (7818) 

7. IO Shielded Transfer Tanks 

8.0 Melton Valley Area 
8.1 HFIR/TRU Ponds 
8.2 HF-S2A 

8.3 
8.4 Hazardous Waste Storage 

Facility (1507) 
8.5 Active LLW Tank (WC-20) 
8.6 Active LLW Tank (HFIR)  

LLW Lines and Leak Sites 

Sr-90, CS-137, TRU. 
Cm-244 

CS- 1 37 
Pu-239 

Sr-90 
CS- 137 
Pu-239 

Sr-90 
Gs- 137 
Pu-239 

Sr-90 
cs- 1 37 
Pu-239 

Sr-90 
CS- 133 
W-233 
U-238 

Pu-239 
TRU 
cs- 137 

Go-60, ern-244, TRW 

Unidentified 

Cm-244, unidentified 
Unidentified 

Unidentified 
Unidentified 

<LO x 103 est. 

2.3 X Id 
2.1 x lo-* 
4.2 x 104 

<9.7 x 104 
2.1 x 105 
1.0 x 10' 

1.5 x 102 

1.8 X 10' 
2.9 X 10' 

6.7 X Id 
1.3 X 

4.8 x 104 
2.3 x 105 

(1.2 x 102) 
1.2 x 10' 
3.9 x 10' 

' a . 0  x 104 

3.2 
4.0 X IO-* 

<1.0 x 10' est. 

< I  .o est. 

Unknown 
Unknown 

Unknown 
Unknown 

X 

X 

X 

X 

X 

X 

Xd X 

X 
X 

X X 

X X 
X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 



Table 4.1 (continued) 

Site Contaminant 
Iaventoryb RCRA DOE Orders 

tCi Wl Permit Sect. 3004 (u) 5480.14 5820.2 

8.7 Active LLW Tanks (T-I, T-2) 
8.8 Mixed Waste Storage Pad (7507W) 
8.9 Sewage Treatment Plant (7904) 
8.10 Silver Recovery Process (7834) 

9.0 HREArea 
9.1 HREPond 

9.2 LLW Tanks 

9.3 Septic Tank (7501 ) 

10.0 Hydrofracture Injection Wells and 
Grout Sheets 

10.1 HF Experimental Site 1 
10.2 HF Experimental Site 2 
10.3 Old Hydrofracture Facility 

10.4 New Hydrofracture Facility 

11.0 White Wing Scrap Yard 
11.1 White Wing Road Storage Area 

U nidentificd 
unidentified 
Unidentified 
Unidentified 

St-90 
cs- I 37 
TRU 
Sr-90, (3-137, U 

None 

CS- 137 
CS- 137 
Sr-90 
cs- 137 
Th, U, TRU 
Hz 
Sr-90 
cs- 137 
Th-232 

U-238 

TRU 
Unidentified 
Hz 

cs- 137 
U-238 
Pu-239 
HZ 

Unknown 
Unknown 
Unknown 
Unknown 

X 
X 

X 

7.5 x IO' 
5.0 x IO-' 
1.6 X IO' 

Unknown X 
None 

3.5 x IO' 
5.0 X 10' 

6.1 X IO' 
Unknown 
Unknown 

6.4 X I d  
8.4 x 104 
>4.0 
(4.0 x 10') 
>2.0 x IO' 
(6.0 x 104) 
2.1 x 103 
2.1 x 104 

4.0 x 104 

Unknown 

G l . 0  x lo-' 
<t.O x IO-* est. 
<2.0 
Unknown 

X 
X 
X 
X 

X 

X 
X 

X' 
X' 
X' 

X' 

X X 

X 

X 

X' 



Table 4.1. {continued) 

DOE Orders RCRA Inventoryd 

Permit Sect. 3004 (u) 5480.14 5820.2 [Ci W l  Site Contaminant 

12.0 Closed Contractors' Landfill 
12.1 Landfill (7658) Unidentified Presence unconfirmed X X 

t 3.0 Environmental Research Areas 
13.1 Cs-137 Contaminated Field (0800) CS- 137 
13.2 Cs-137 Erosion Study (0807) cs- 137 

14.0 Tower Shielding Facility (TSF) 
14.1 TSF Scrap Yard (7702) 

14.2 Sepric Tank (7750) 

15.0 QRNL Facilities at Y-12 
15.1 Cyclotron Z-Oil (9201-2) 
15.2 Transformers (9201-2, 9204-1, 

9204-3, SY200 Yard) 

16.0 HPRR Area 
16.1 (3-137 Forest (7759) 
16.2 Process Waste Basin (77 11) 

17.0 ORNL Services Area 
17.1 Septic Tank (7000) 
17.2 Waste Oil Tanks (7002W, 7009E. 

7075, 702 1 E) 
17.3 Waste Oil Truck (7040E) 
17.4 Photographic Waste Tanks 

(7075A. 70755) 

65.8 
69.0 X IOh3  

Neutron activation <<LO x 103 est. 

(3.5 x 103) 

products 
U-238 II .2 

Na ( X . 1  X 10') 
None None 

PCB 
PC5 

CS-137 
Unidentified 

Wnidentified 
Unidentified 

Unidentified 
Unidentified 

1986 Action 
1986 Action 

G2.7 X IO-' 
Presence unconfirmed 

Unknown 
Unknown 

Unknown 
Unknown 

X 

X 

X* 
X* 

X 

X 
X X 

X x 
X 

X 
X 

X 

X 



Site Contaminant 
RCRA DOE Orders 

Inventoryb 
[Ci fWl Permit Sect. 3004 (u) 5480.14 5820.2 

18.0 Consolidated Fuel Reprocessing Area 
18.1 EGCR Ponds (7600A, 7600B) 
18.2 Paint Solvents Storage (7615) 
18.3 Septic Tank (7616) 
18.4 Waste Acid Tanks (7602, 7601) 
18.5 Waste Retention Basin (7613) 

Unidentified 
Unidentified 
Unidentified 
Unidentified 
Unidentifkd 

19.0 Hazardous Waste Treatment and 
Storage Facilities 

19.1 Hazardous Waste Storage Facility (7652) Unidentified 
19.2 Chemical Waste Storage and Unidentified 

19.3 Long-Term Hazardous Waste Unidentified 

19.4 Mixed Waste Storage Facility (7651) unidentified 
19.5 Leaking Gas Cylinder Area (7659A) Unidentified 
19.6 Reactive Chemicals Disposal Area (7659B) Unidentified 

Cylinder Area (7653) 

Storage Facility (7654) 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

Unknown 
Unknown 

Unknown 

Unknown 
Unknown 
Unknown 

X 
X 

X 

X 
X 
X 
X 
X 

X X 
X X 
X X 

x Y  c 

W x -  

X 

20.0 Oak Ridge Land Farm 
20. I Municipal Sewage Sludge 

Application Site (XFI 226) Co-60 7.4 x 
Sr-90 1.3 X IO-* 
CS- 137 4.4 x 
Pu-239 1.0 x IO--' 
Cd (1.8 X Id) 
Ni ( 1 . 1  x 103) 
Pb (4.6 x 103) 

"Inactive refers to tanks no longer in service; active refers to operating tanks. 
*umbers in parentheses are measured in kilograms, 
qnaclive lines only. Active lines are covered under RCRA permit. 
qresently on RCRA permit but are being removed. 
'Also regulated under the Toxic Substances Control Act. 
'Also regulated under the Underground Injection Control Program. 
Note: Hz refers to hazardous wastes. 



Table 4.2. Recommended actions for the WAGS 

Description Recommended 
action Comment 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

Main Plant Area 

WOCJWOL 

SWSA 3 Area 

SWSA 4 Area 

SWSA 5 Area 

SWSA 6 Area 

Pits and Trenches Area 

Melton Valley Area 

HRE Area 

Hydrofracture 

White Wing Scrap Yard 

Ri pian 

Ri plan 

RI plan 

RI plan 

RI plan 

RI plan 

RI plan 

RI pian 

RI pian 

RI plan 

Additional 
sampling 

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 (1.4, 
1.53 and 1.54) that have no releases. 

Both SWMUs in this WAG have continuing releases. 

There are data indicating that the three SWMUs in WAG 3 have produced 
releases. 

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. 

The LLW 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*, which have not had reported releases). 

SWMU 6.3 has had no release. SWMU 6.2 has never been used, 
and no releases are recorded. Only SWMU 6.1 (SWSA 6) shows indications 
of continuing releases of radionuclides. Part of this facility is being 
ciosed under RCRA guidance. An RI plan has been prepared (12/86) for SWMU 6.1. 

Only one SWMU (7.10) has reported no release. AII of the other SWMWs 
are potential or existing sources of continuing releases. 

Two of the SWMUs are active facilities (SWMUs 8.4 and 8.8). 
SWMU 8.10 is not operating at this time; however, B permit for operating 
is in preparation. SWMUs 8.5. 8.6, and 8.7 arc 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). 

Of the three SWMUs in WAG 9, SWMU 9.3 (septic tank) should be removed 
from Section 3004(u) evaluations. 

An RI plan was prepared for this WAG in February 1987 and is cumntly 
under review by EPA and TDHE. 

Some indication of surface contamination by radionuclides. Additional 
radiological surveys recommended to allow more detailed evaluation of 
potential for release. Suggest soil sampling and beta-gamma walkover survey. 

W 

c- 
W 
N 



Table 4.2 (contiuued) ’ 

Description Recommended 
action Comment 

12 

13 

14 

I5 

16 

17 

18 

19 

20 

Old Contractors’ Landfill 

Environmental Research 
Areas 

Tower Shielding 

ORNL Facilities at Y-12 

Health Physics 

ORNL Services Area 

Consolidated Fuel 
Reprocessing Area 

Hazardous Waste 

Oak Ridge Land Farm 

Additional 
sampling 

Additional 
sampling 

Delete 

Additional 
sampling 

Delete 

RI plan 

Delete 

Additional 
sampling 

Delete 

Additional sampling and survey studies recommended for a mort detailed 
evaluation of site. No records exist for materials placed in site; 
preliminary sampling indicates some possible contamination of site. 

One SWMU { 13.2) showed no releases in the preliminary sampling survey. 
SWMU 13.1 indicated that some 0 - 1 3 7  had migrated from experimental 
plots. Additional sampling suggested to evaluate potential for 
continuing release. 
Scrap Yard (SWMU 14. I )  contains radionuclides (activation products); 
however, there is no ncord of releases. Preliminary sampling survey 
confirms no release. SWMU 14.2 (septic tank) should be removed from 
further Section 3004(u) evaluations. 

Most of the contaminants have been removed, or are being removed as 
a part of ongoing DOE remedial action programs. One release reported 
is related to contamination from one transformer leak fPCBs). Further 
sampling to identify potential contamination is suggested. 

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. 

Although no records exist of releases from any of the SWMUs Iisted, the 
preliminary sampling survey indicates that contamination is being 
released. An RI plan is suggested to identify the source(s). 

There are no recorded releases from any of the SWMUs. Preliminary 
sampling surveys have shown no indication of radionuclide or hazardous 
material releases. 
All of the SWMUs in this WAG are permitted under RCRA. Preliminary 
sampling surveys have shown no indication of radionuclide or hazardous 
material releases. Additional sampling for organics needed 
for confirmation. 

Preliminary sampling surveys have shown no indication of radionudide 
or hazardous material releases. Site usage has been terminated. 

U 

W w 
L 
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4.2 THE ORNL N/FS PROGRAM 

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 I1 in DOE Order 5480.14 (DOE 1985), which 

implemented CERCLA at DOE facilities], followed by a Feasibility Study [ FS; corresponds to the 

CERCLA-FS and the RCRA Corrective Measures Study (CMS); Phase XI1 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 

RI/FS*, 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 

sect. 1.1). 

The largest single change in RAP strategy involved the implementation of a comprehensive 

RI/FS 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 QRNL and subeontractor 

involvement. The large number and considerable diversity of the remedial action sites to be investi- 

gated, coupled with the hydrogeologic complexity of the QRNL environs, presents a unique chal- 

lenge to ORNL, DOE, and regulatory authorities in the 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 RI/FS treatment prior to completion 

of the RFA, 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. 
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I 

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 (PI 

2. Complete R I  implementation 
3. Develop WAG Alternative 

Assessments (AA) 

PHASE 111 
Integrated Feasibility Study 

Equivalent Document 
1. Prepare FS as NEPA 

I P -  R I  Plan R I  - Remedial Investigation A A  - Alternative Assessment FS - Feasibility Study 

Fig. 4.1. ORNL RI/FS activities. 



ments of remedial action alternatives would be developed during preparation of the RFA. These 

either have been determined (WAGs 14, 16, 1’7, 18, and 20) or will be determined by August 1987 

(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 1 1  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 RI. These AAs would then be integrated into a single QRNL-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 REMEDLAL 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, 

0 Maintenance, Surveillance, and Corrective Action, 

Remedial Investigations/Feasibility Study (RI/FS), 

* Technology Demonstrations, 

Program Strategy Development, 

* Site Dccommissioning/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 ( 1 )  interim corrective measures are provided to mitigate potential 
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Tab& 4.3. Preliminary schedules for ORNL Remedial 
Investigatioas/Feasibity Study 

Completion schedules by phasesab 
(monthlyear) 

Waste area grouping I IIA 
RFA (-RI or RFI-) 

1 
2 

3 
4 
5 
6 
7 
8 
9 

10 

11 
12 

13 

14 
15 
16 

17 
18 

19 

20 

Main Plant Area 
White Oak Creek and 

White Oak Lake 
Solid Waste Storage Area 3 
Solid Waste Storage Area 4 
Solid Waste Storage Area 5 
Solid Waste Storage Area 6 
LLW Pits and Trenches Area 
Melton Valley Area 
Homogeneous Reactor 

Experiment Area 
Hydrofracture Injection 

Welb and Grout Sheets 
White Wing Scrap Yard 
Closed Contractors' 

Environmental Research 

Tower Shielding Facility 
ORNL Facilitiei; at Y-12 
Health Physics Research 

Reactor Area 
ORNL Services Area 
Consolidated Fuel 

R&rocessing Area 
Hazardous Waste 

Facilities 
Oak Ridge Land Farm 

Landfiil 

Areas 

4/87 
4/87 

4/87 
4/87 
4/81 

4/87 
4/87 
4/87 

4/87 

8/87' 
8/87' 

8/87' 

4/87 
8/87' 
4/81 

4/87 

4/87 
4/87. 

8/87' 

4/87 

12/87 
12/87 

6/88 
12/87 
3/88 

12/86 

6/88 
3/88 

2/87 

9/88 

E 

C 

C 

d 

d 

12/88 
d 

C 

C 

d 

'All 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 tu 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 (RFI) 
Plan. 

T h e  results of thc RFA 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). 

%lo 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 111; Berry et al., in press) over the next three years. While the 

preliminary assessment phase is anticipated to peak in FY 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 i s  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 1-billion unescalated dol- 

lars to implement (Berry et a]., 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 al. (in press). Significant alterations in that strategy could result in major increases in resources 

and time allotments for implementation. 
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TaMe 4.4. Remedial Action Program work-breakdowa structure 

Work-breakdown structure Scope" 

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 site characterization: 

Clinch/Tennessee rivers: BMPAP. 
Line leaks: Groundwater studies. 
Process Ponds: Groundwater studies 

SWSA 4 Bathtubbing trenches. 
WOC/WOL: Aerial survey; BMPAP; 

and leak testing. 

11. Maintenance, Surveillance, 
and Corrective Actions 

111. Remedial Investigations/ 
Feasibility Study (RI/FS) 

discharge and stream sediment 
monitoring; groundwater studies. 

Provide planning and implementation of 
routine site maintenance and 
surveillance to ensure containment, 
document surveillance, and identify 
needed corrective actions. 
Perform project planning and 
implementation of corrective actions: 

High-Ltvel Radiochemical Analytical 
Laboratory ( 30 19B): 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. 

Develop and implement characterization 
plans for all WAGs, outline closure 
alternatives through alternatives 
assessments and a comprehensive, 
integrated feasibility study. 
Establish management and support 
organization, implement 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 l2A techniques on a 
schedde compatible with future use in 
RAP corrective actions. 
Evaluate past corrective actions: 

LLW Trench 7 Grout Curtain. 
SWSA Near-Surface Seals. 
SWSA 6 French Drain. 
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TnMe 4.4 (cmtiianed) 

Work-breakdown structure *pea 

Demonstrate potential RA technologies: 
* Decommissioning Tooling: Arc Saw 

Geophysical Trench Mapping: 

* In Situ Grouting: 

and Water Jet (FY 1987-1989). 

SWSAs (FY 1987) 

LLW Trench (FY 1987-1989); 
TRU-Waste Trench (FY 1987-1991). 

Trenches Area (FY 1987-1991). 

Process Ponds (FY 1987-1989). 

(FY 1987). 

In Situ Vitrification: LLW Pits 

0 Sediment Stabilization: 

0 Subsurface Radiation Detection: 

0 Trench Area Closure Demonstration: 
SWSA 6 (FY 1987-1992). 

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). 

Develop site performance models: 
Contaminant Transport: 

Groundwater; 
Surface Waters. 

Pathways Analyses: 
RAP Site Screening (FY 1987). 

WOC/WOL Discharge Forecasting and 
Clinch River Dispersion/Transport. 

Perform site-wide characterization 
and assessments, focused on hydrogeologic/ 
regulatory issues and groundwater 
strategy in FY 1987-1989. 

Provide RzAP documentation: 
Decommissioning Plans: 
SCFP (FY 1987); 
SCMP (FY 1987); 
SFMP (FY 1987; revision). 

Input to ORNL Long-Range Plan. 
Strategy Document Revisions. 

VI. Site Dccommissioning/Clasure Develop enginwring designs and 
implement site decommissioning/closure 
actions for cost-effective management 
of surplus facilities or for priority 
projects defined by the RI/FS process. 
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T8& 4.4 (contimed) 

Work-breakdown structure 

Decommissioning of priority sites: 
FPDL (3517): (FY 1986-1989). 
MRF (3505): (FY 1986-1989). 
Hydrofracture Wells Plugging and 

SWSA 6: Interim closure activities. 
Waste Tank Systems: Analyses of 

contents for closure planning. 
Other Priority Sites: 
(FY 1989-End of RAP). 

VLI. Remedial Action Program Provides management and database 
SUPPfl support for overall program. 

abandonment. 

~~ ~ 

‘Key to table abbreviations: 
B M P M  
EPA 
FPDL 
LLW 
MRF 
MSRE 
RCRA 
RFA 
SCFP 
SCMP 
SFMP 
SWSA 
TDHE 
TRU 
WOC 
WOL 

Biological Monitoring Program and Abatement Program 
Environmental Protection Agency 
Fission Product Development Laboratory 
Low-bel Radioactive Waste 
Metal Rccovery Facility 
Molten Salt Reactor Experiment 
Resource Conscrvation 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 

dotails, 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 RIJFS, 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 dara packages to support the RIJFS on compatible schedules. 
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1.0 PRELIMINARY ASSESSMENTlSlTE 
INVESTIGATION (PAISI) 

2.0 MAINTENANCE. SURVEILLANCE. AND CORRECTIVE 
ACTIONS 

3.0 REMEDIAL lNVESTlGATtONSlFEASlellilTY STUDY 

4.0 TECHNOLOGY DEMONSTRATIONS 

5.0 STRATEGY DEVELOPMENT 

8.0 SITE DECOMMISSlONINO/CLOSURE 

METAL RECOVERY FACILITY 

FISSION PRODUCT DEVELOPMENT LABORATORY 

OTHER SITES 

ESTABLISH GROUNDWATER 
RCRA PAIS1 MONITORING SYSTEMS A A 

ROUTINE MAINTENANCE AND SUAVEILLANCE/FACILITY UPGRADES * 
FEASIBILITY 

REMEDIAL INVESTIGATlONSlALTERNATlVES ASSESSMENTS STUDY h 

LONG-TERM 
DECOMMISSlONlNGlCLOSURE DEMONSTRATIONS 4 EVALU_AAT_IO_NS+ 

REGULATORY 
plNTERFACE ~ - - - - -  CLOSURE CRITERIA DEVELOPMENT 

DECONTAMiNATiON FOR REUSE 4 

DECONTAMINATION FOR REUSE h 

PERMANENT DECOMMlSSlONlNGIC~OSURE t 

Fig. 4.2. Remedial Action Program implementation sebedule. 



1-143 

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/Whitc Oak Lake 

system are also being conducted under this phase. 

4.3.2 Maimtenance, Surveillance, 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/Fensibility Study 

The iargest 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 program 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 principal WAGs have 

been prepared (Sect. 4.2). Detailed Alternatives Assessments would be prepared for each WAG fol- 

lowing completion of the RI activities. These A A s  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 have to be the functional equivalent of an EIS in order to comply 

with both EPA regulations and NEPA. 

4.3.4 Techlogy 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 af this phase is  to provide coor- 

dinated demonstrations and evaluations of remedial action technologies on a schedule compatible 

with future corrective action needs. Technological 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 and 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. This phase provides the overall RAP 

strategy through integration and 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 an interface 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. 
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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 !o ensure func- 

tional equivalence of the RI/FS process with NEPA, it is expected that most major actions will be 

carried out ufier 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 near-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 HYDROFRACTURE 

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 information that were requested along with 
statements that refer the reader to accompanying tables or technical 
write-ups. 

Cataloe: of all past data and renorts bv DOE or its contractor 
personnel. A complete list of references for work associated with 
the hydrofracture facilities is included (see Attachment A ) .  

Construction details of the inlection 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). 

Amounts of radioactive waste disoosed, The data relative to this 
item are found in the attached tables (Tables 1 and 2 )  for the two 
sites [Old Hydrofracture Facility (OHF) and New Hydrofracture 
Facility (NHF)] atwhich radioactivematerialwas disposed (Attachment 
C) * 

S omn o s i t ion 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) - 
Amount of Prout added. These data for injections at the OHF and 
the NHF are found in Tables 1 and 2 (Attachment C). 

ADDroximate deoths a t which injections were made. The depths at 
which waste injections were made are found in Tables 1 and 2 
(included in Attachment C). 

Volume and tvDe of water used in fracturinp and fLushinP wells. 
There are four types of water that can be identified associated 
with the injection operations: water injected with the s o l i d s ,  
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 liauid form from the normal injection 
procedures. There are no data upon which t o  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 injected 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 O m L  t o  determine the long-  
term leachability of the grout. There is no evidence to indicate 
that any significant percentage of the total injected radionuclides 
has been, or will be, released into the liquid (groundwater plus 
injected water) after injection. 

(9) Anv problem associated with the iniection. The attached discussion, 
Events and Situations Involving Uncontrolled Contaminant Release 
(modified from ORNL, 1987), summarizes problems t ha t  did or could 
have adversely impacted the environment (Attachment F). 

(10) A schedule of Dast accidental releases. The attachment noted in 
Item 9 above contains this information (Attachment F). 

(11) Copies of all onpoing and future reports concernine - the hvdrofracture 
facilities. O W L  will supply copies of a l l  reports issued that 
are related to hydrofracturing. 
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CATALOG OF ALL PAST DATA AND REPORTS BY DOE 
OR ITS CONTRACTOR PERSONNEL 
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Attachment B 

CONSTRUCTION DETAILS OF THE INJECTION WELLS 



CONSTRUCTION HISTORY OF THE INJECTION WELLS 

The i n j e c t i o n  wel l  a t  the f i r s t  hydrof rac ture  s i t e  w a s  i n s t a l l e d  

i n  a 6 - i n .  d r i l l  hole  (300- f t  deep) t h a t  had been d r i l l e d  f o r  an e a r l i e r  

s tudy .  A 3 - i n .  5 - 5 5  cas ing  was cemented i n  t h i s  ho le  and s l o t t e d  a t  a 

depth of 290 f t .  The subsequent 

i n j e c t i o n  a t  t h i s  s i t e  was made through t h i s  cas ing  and s l o t .  

There a r e  no records of the  cement j o b .  

The i n j e c t i o n  wel l  a t  t he  second hydrof rac ture  s i t e  w a s  i n s t a l l e d  

i n  a 8 - i n .  d r i l l  ho le .  A 4 - i n .  cas ing  was cemented i n  t h i s  ho le .  

There a r e  no records of the  cement j o b .  A dev ia t ion  survey ind ica t ed  

t h a t  t he  we l l  was e s s e n t i a l l y  s t r a i g h t .  The f i n i s h e d  w e l l  was s l o t t e d  

a t  934 f t ,  and a grout  i n j e c t i o n  made. I t  was l a t e r  s l o t t e d  a t  694 f t ,  

and a second grout  i n j e c t i o n  w a s  made. A subsequent s e r i e s  of shaped 

charge s l o t t i n g  tests were made a t  686, 676, and 6 6 1  f e e t ;  these  t e s t s  

involved the  i n j e c t i o n  of 27,000 g a l  and 57,000 g a l  of water .  This 

we l l  was subsequently c u t  o f f  a t  grade,  and a road was routed over i t .  

The cons t ruc t ion  o f  t he  i n j e c t i o n  w e l l  a t  t he  t h i r d  hydrof rac ture  

s i t e  i s  shown i n  Figs .  1 and 2 .  The 9-5 /8- in .  su r f ace  cas ing  was 

i n s t a l l e d  and cemented f i r s t ;  a 8 -3 /4 - in .  ho le  w a s  d r i l l e d  through the  

su r face  cas ing  t o  a depth of 1050 f t .  A 5-1/2- in .  s t r i n g  of cas ing  w a s  

i n s e r t e d  i n  t h i s  ho le  and cemented i n  p l ace .  There are no a v a i l a b l e  

records  of  the  cement job .  A dev ia t ion  survey was made; it showed t h a t  

t he  i n j e c t i o n  we l l  w a s  v i r t u a l l y  v e r t i c a l .  I n j e c t i o n s  of grout  and 

water were made a t  i n t e r v a l s  from 988 t o  782 E t .  
The cons t ruc t ion  of t he  i n j e c t i o n  w e l l  a t  the  f o u r t h  hydrof rac ture  

s i t e  i s  shown i n  F ig .  3 .  Details of t he  w e l l  i n s t a l l a t i o n  and t e s t i n g  

a r e  given i n  Weeren e t  a l .  (OEWL/TM-4713 1 9 7 4 ) .  The wel l  dev ia t e s  

considerably from v e r t i c a l ;  t he  bottom of the  wel l  ( a t  1107 f t )  i s  

about 130 f t  SW of t he  top of t he  w e l l .  The dev ia t ion  a t  1 0 0 - f t  i n t e r v a l s  

i s  given i n  the  above r e fe rence .  

During a grout  i n j e c t i o n  i n  1982, t he  c e n t r a l  2 -7 /8- in .  tubing 

s t r i n g  p a r t e d ,  a l lowing grout  t o  flow down both the tubing s t r i n g  and 

the annulus .  This  r e s u l t e d  i n  the tubing s t r i n g  and the  cas ing  being 

cemented toge the r .  The subsequent recovery opera t ions  are descr ibed i n  
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F i g .  2. I n j e c t i o n  Well C o n s t r u c t i o n  - Sur face  Casing 
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F i g .  3 .  I n j e c t i o n  Well C o n s t r u c t i o n  - Well Cornpietion. 



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 approximately 760 ft. A t  this depth, the drilling 

tool refused to conform to the deviation of the casing and cut through 

the casing. The hole was extended to a 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. 



Attachment C 

AMOUNTS OF RADIOACTIVE WASTE DISPOSED 

APPROXIMATE DEPTHS AT WHICH INJECTIONS WERE MADE 

AMOUNT OF GROUT ADDED 



Table A.l. Summary o f  Injection Parameters 
At the OHF 

Waste Grout 
Depth Volume Volume Activity Injected (Ci) 

Inj ec t ion Date (ft) (Gal) (gal) Sr-gOb C ~ - 1 3 7 ~  Cm-244 Pu-239 

Experimental Injections 

1-7 2164-8/65 845-872 

Operational Injections 

ILW- 1A 
IEW- 1 B 

ILW-2A 
ILW-2B 

ILW-3A 
ILW-3B 

Water Test 

ILW-4A 
ILW-4B 
ILW-5 
ILW-6 
ILW-7 
ILW-8 
ILW-9 
TLW- 10 
ILW- 11 
ILW- 12 
ILW-13 
ILW-14 
ILW-15 
ILW- 16 
ILW- 17 
ILW-18 

Tota 

12/12/66 872 
12/13/66 872 

4120167 862 
4/24/67 862 

11/28/67 862 
11/29/67 862 

12/13/67 852 

4/03/68 852 
4/04/68 852 
10/30/68 842 
6/11/69 842 
9/23/70 842 
9/29/72 832 
10/17/72 832 
11/08/72 832 
12/05/72 832 
1/24/75 822 
4/29/75 822 
6120175 822 
6130177 822 
11/17/77 812 
9/01/78 802 
5/18/79 792 

36,000 
36,000 

86,000 
62,000 

31,000 
52,000 

24,010 
62,180 
81,800 
79,350 
83,000 
72,700 
68,300 
84,760 
75 760 
25,710 
81,000 
82,970 
91,000 
55,200 
82,300 
83,014 

678,000 

95,197 

230,405 

146,751 

130,675 

115,174 
126,331 
145,670 
108 605 
114,000 

125,490 
42 100 
126 100 
138,700 
145,037 
79,500 
137,500 
139,000 

132,96a 

,426,056 2,323,907 

1,436 

3 

1,050 

9,000 

4 , 300 

500 
8,900 
2,747 

45 
23 1 

1,330 
1,100 
1,324 
3,368 
2,874 
138 

1,618 
90 
28 

38,640 

5,237 

19,950 N A ~  

58,500 NA 

19,000 NA 

51,900 

69,400 
89,000 
44,833 
28,000 
23,400 
18,800 
23 , 500 
12,752 
35,750 
30 , 592 
26,390 
14,964 
22 , 270 
16,880 

603 , 881 

NA 

NA 
NA 
19.2 
0.20 
6.51 
26.67 
155.74 
1.02 
17.83 
3.58 
None 
None 
2.27 
0.19 

233.21 

NA 

NA 

NA 

1.10 

1.15 
0.24 
1.77 
0.13 
None 
0.37 
None 
None 
0.03 
None 
0.66 
None 
0.07 
0.29 

5.81 

a lb solidlgal liquid. 
Sr-90 is in equilibrium with Y-90. 
CS-137 is in equilibrium with mBa-137. For every Ci of Cs-137, there is a Ci of Ba-137. 
NA = Not analyzed. 

For every C i  o f  Sr-90, there is a Ci of Y-90. 



Table A.2. Summary of Injection Parameters 
At the NHF 

Waste Grout 
Depth Volume Volume Activity Injected (Ci) 

Inj ec t i on  Date (ft) (L)  (L) Sr-90b Cs-137= Cm-244 TRU Other 

ILW- 19 
SI-1 
SI-2 
SI-3 
SI-4 
SI-5 
ILW-20 
SI-6 
SI-7 
SI-8 
SI-9 
SI-10 
ILW-2 1 

Total 

6/16/82 
81 10/82 
9/23/82 
10/26/82 
4/08/83 
5/17/83 
6/ 14/83 
7/12/83 
8/09/83 
10/25/83 
12/01 /83 
1/ 25/84 
1/27/84 

1069 
1069 
1069 
1069 
990 
990 
990 
990 
990 
990 
990 
990 
990 

600,000 
730,000 
440,000 
940,000 
730,000 
600,000 
420,000 
7 70,000 
620,000 
740,000 
721,600 
700,000 
462,000 

860,000 156 
1,190,000 28,500 
580,000 57,200 

1,170,000 61,000 
920,000 11,000 
620,000 7,200 
590,000 3,266 
850,000 67,553 
720,000 21,630 
916,000 217,400 
903,000 125,000 
946,000 41,100 
606,000 3,500 

8,475,008 10,874,000 644,505 

17,333 
5,500 
4,800 
4,100 
450 
410 

7,140 
2,750 
1,585 

14,800 
16,280 
5,600 
2,100 

82,768 

5 2 347 
7 10 72 2,000 
-- 73 1,400 
510 290 1,800 
96 130 230 -- 65 160 
53 14 627 

1,060 240 930 
220 84 160 

2,980 357 3,400 
920 404 990 
763 375 760 
71 19 510 

7,464 2,125 13,314 





Attachment D 

COMPOSITION OF THE WASTE 
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Table A.4.  Radiochemical analyses  of L1.W tank cotitenti; for I n j e c t i o n  SI-l (nCi!ml.) 

~~~ ~ ~~~ ~ ~ ~ ~~~- ~~ 

Tank Location Sr-90 Cs-137 Cs-134 Co-60 Eu-152 Eu-154 Eu-I55 Pu-239 Pti-238 AIR-241 Cm-244 

W-24 Middle 
Bottom 

W-25 Middle 
Bot tom 

W-26 Middle 
Bot tom 

W-27 Middle 
Bottom 

W-30 Bottom 

54,000 
43,000 

25,000 
77,000 

14,000 
20,000 

100,000 
34,000 

79,000 

11,000 66 4,800 
14,000 85 3,800 

5,300 32 58 
16,000 180 5,700 

2,600 18 4 0 0  
14,000 85 29 

2,900 29 7.7 
6,900 82 <l.l 

2,300 9.2 19 

1,  so0 
1,300 

210 
1 ,700  

370 
71 

340 
24 

I40 

1,300 340 
1,100 3 20 

170 55 
1 ,700 4 20 

340 9a 
63 21  

340 95 
(1.8 < I 1  

I30 32 

62 
53 

5.8 
68 

5 
0.48 

i 4  
(0.05 

1.9 

62 
I10 

9 
6 LO 

9.8 
1 e3 

29 
(0 .os 

3 .4  

87 2,300 
I O 0  2 , 1 0 0  

29 260 
400 2 20 

58 660 -4 

6.3 74 

77 1,200 
(0.16 (0.13 

32 290 





Table  A-6. Radiochemical analyscs of LLU tank  contcntsr for inJect ion  SI-3 (nCi/mL) 

Tank Sr-90 CS-137 CS-1 34 Co-60 Eu-1 5 2  Eu-1 54 Eu-155 1%-239 Pu-238 U-233 k11-24 1 GI-244 

W-24 92,000 

W-2SA 53,000 

W-25B 38,000 

W-25C 19,000 

U-26A 100,000 

W-26B 54,000 

W-27A 98,000 

W-278 74,000 

W-30A 53,000 

W-30B 48,000 

1,200 

12,000 

3,000 

1,500 

2,100 

1,200 

9 20 

690 

12,000 

11,000 

970 

53 3,000 

11 850 

5.3 4 20 

410 

240 

360 

2 70 

53 3,000 

48 2,700 

290 

7 50 

210 

100 

130 

44 

750 

6H0 

230 

680 

230 

110 

250 

110 

680 

6 20 

96 

2 20 

81 

-40 

1 IO 

46 

220 

201) 

100 

48 

130 

65 

270 

2 20 

27 

24 

48 

44 

49 

72 

54 

27 

i 10 

77 

22 

17 

72  

66 

200 6 4 0 

140 36 1,200 

37 110 400 

19 55 200 

3- 
26 350 360 9 
18 200 160 

13 16 

9.7 12 

140 36 1,200 

130 37 1,100 

W 
\o 

Source: ORNL/NFW-84/ 36. 
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Table A.12. Radiochemical a n a l y s e s  of L1.W tank contents  for 1nJoctlon SI-8 (irCi/mL) 

Tank Sr-90  Gs-137 Co-60 Eu-152 KII-I54 hi -155  lSu-2'19" PII-238 U-23# 11-235 U-233 An-24 I Cm-244 

W-24 b? ,000 2 3 , 0 0 0  7 30 M#0 590 I hO I10 220 I I <(la26 26 6 4  580 

W-25 4 6 0 , 0 0 0  2 4 , 0 0 0  6 , 3 0 0  I , 5 0 0  1 , 4 0 0  360  I 3 0  3 7 0  5.1 ( 0 . 2 6  160 180 7,800 

U-2 6 30 ,000 1 9 , 0 0 0  310 I20 37 18 11 84 1 1  0.79  20  29 300 

U-27 3 2 0 , 0 0 0  1 5 , 0 0 0  4 , 5 0 0  990 990 2 20 f 41) 2 no 1 . 1  0 . 5 3  1 5 0  250 5 , 3 0 0  

P 

$I 

W-30 5 5 0 , 0 0 0  2 3 , 0 0 0  2,400 1,000 9HO 300  I80 540  2.9 0 .79 I 1 0  3 5 0  b ,  100 

U-31 5 3 0 , 0 0 0  2 1 , 0 0 0  2 , 6 0 0  9 50 9 7 0  2 30 I80 5 4 0  2.4 (0 .26  140 3 5  h , 2 0 0  

'Pu-239 d a t a  i n c l u d e  Pu-240. 

Source : ORW #FW-84/ 12. 
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Tank Sr-90 Cs-137 Co-60 Eli-I 52 h i - 1 5 4  b31-155 l'tr-239" Pit-238 U-238 11-235 U-23'1 Am-24 1 Cm-244 
c_ 

W-24 37,000 5,500 3 7 0  79 120 29 7 1  I 'in 1 0 . 5 3  15 82 820 

U-25 66,000 t ) , S O O  630 150 2 40 0 3 I 7 0  480 5.8 < 0 - 2 0  26 170 I , I00 

b U-26 42,000 5,300 370 74 I 2 0  40 7 1  I60 0.66 0.53 16 69 74 0 4 

W-30 48,000 7,100 50 130 2 2 0  69 I70 500 4.8 (0.26 IR I 4 0  1 ,300 

w-31 iin,ooo 14,000 77 210 2 2 0  4 5  I50 260 12 ((1.26 37 130 1,400 

aPu-239 data i n c l u d e  Pu-240. 

Source: ORNL/NFW-84/ 14.  



Tnble A. 1 5 .  Kad~ocl~ernlcnl minlyaca of L1.W tank contents for Inject ion ILW-21 (nCt/aL) 

~ ~ ~ ~ ~~ ~~ - ~ -~ 

I m k  Sr-91) CR-l 17 Cs-134 Co-00 Eir-152 Eu-154 Er1-!55 Pu-239 Pu-238 U-233 Am-24I Cm-244 

w-2T  I !  ,000 4 ,ROO 1 1 0  420 2 4 0  140 5 5  1 1  9 9 .2  29 210 

w-28 4,0011 1,900 420 74 h l  3 7  l b  6.1 8.5 l e 3  8.5 48 

u-29 7,900 7,4ou 98 I , O W  37U 210 95 L3 I9 3.7 23 220 
A 

Snrrrcs 8 oRNI./ Nw-84/ 15. 



Table A . 1 6 .  L o w - L e v e l  Liquid Waste C h e m i c a l  C h a r a c t e r  

OLD HYDROFRACTURE F A C I L I T Y  
(WELL NO.  3 )  

ILW N o .  1 
ILW No. 2 
ILW N o .  3 

ILW No. 4 

ILW N o .  5 

ILW N o .  6 

ILW N o .  7 

ILW N o .  8 

ILW N o .  9 

ILW N o ,  10 

ILW N o .  11 

ILW N o .  1 2  

ILW N o .  1 3  

ILW N o .  14 
ILW N o .  15 

ILW N o .  1 6  
ILW N o .  1 7  

ILW No. 18 

D a t a  not available 
D a t a  not available 
Pb, Ba, N i ,  C r :  N o n e  
NO3 - 0.520 mg/m1 
Pb, B a ,  C r  - None 
N i  - trace 
NO3 - 5.08 m g / m l  
Pb, B a ,  N i  - N o n e  
C r  - 0 .5  m g / m l  
NO3 - 4 0 . 3  rng/ml 
Pb, Ba, N i ,  C r  - N o n e  
NO3 - 65.6  m g / m l  
Pb, B a ,  N i  - N o n e  
C r  - 0.17  m g / m l  
Pb, B a ,  N i ,  C r  - N o n e  
NO3 - 51.9  m g / m l  
Pb, B a ,  N i ,  C r  - N o n e  
NO3 - N o n e  repor ted  
Pb, Ba, N i ,  C r  - None 
NO3 - R e p o r t  m i s p l a c e d  
Pb, Ba, N i ,  Cr - N o n e  
N O 3  - Misplaced 
Pb, Ba, N i ,  C r  - N o n e  
NO3 - 6 5 . 1  m g / m l  
Pb,  Ba, N i  - N o n e  
C r  - 0.4 mg/rnl  
NO3 - 1 7  m g / m l  
D a t a  m i s p l a c e d  
Pb, B a ,  N i  - N o n e  
C r  - 0.02 m g / m l  
NO3 - D a t a  m i s p l a c e d  
D a t a  m i s p l a c e d  
Pb, Ba, N i ,  C r  - N o n e  
NO3 - 2 6 . 6  mg/ml 
Pb, B a ,  N i  - N o n e  
C r  - 0.04 mg/rnl  
NO3 - 99 m g / m l  



App50 

Table A . 1 7 .  Low-Level Liquid Waste/Gunite Sludge 
Chemical Characteristics 

NEW HYDROFACTURE FACILITY 
(WELL NO. 4) 

Waste Iniection No. 19 (XL w 19) 

V2 4 a - -  b 20 81 

W27 50 - -  10 10 97 
W2 8 30 10 40 10 193 

W2 5 50 - -  40 8 128 
W26 30 - -  1 10 83 

W29 60 9 10 20 40 3 

Sludee In3 ection Eo. 1 (SI -12 .  

W24 80 
W2 5 50 
W26 50 
W27 30 
W30 100 

30 
40 
20 
20 
20 

50 
40 
10 
30 
40 

Sludpe &jlection No. 2 ( S 1 - 2  

W24 90 
W25 100 
W2 7 60 
W29 30 

20 
50 
20 
30 

40 - -  30 
lo - -  20 

30 30 - -  
40 20 - -  

Sludve I&cti  on No. 3 (SI-3) 

W24 100 
W26 40 

40 20 40 - -  
10 10 20 - -  



Attachment E 

VOLUME AND TYPE OF WATER USED IN 
FRACTURING AND FLUSHING WELLS 



QUANTITY OF WATER INJECTED AT THE OHF 

The attached Table (Table A.18) is a summary of operational data €or 

the injections made the OHF. Data were obtained from the injection 

records and files that were prepared at the time of the injections. The 

table includes several test injections made with water, seven 

experimental injections made with synthetic waste with small quantities 

of radionuclides added, and eighteen operational. injections made with 

actual intermediate level waste (1LW). The figures presented in Table 

A. 18 represent recalculations of quantities of water associated with the 

injections. These recalculations are felt to be somewhat more accurate 

than previously reported calculatione; there may slight differences in 

quantities when these data are compared to previously reported data. 

This interpretation of the records is based, in many cases, on visual 

examination of logs and charts that represent the operational history of 

the injections; there is, therefore, some inherent uncertainty in the 

figures. If the figures deviate significantly from the actual volumes 

of materials injected, the variations are felt to be on the low side, by 

no more than 20%. 

A distinction is made between waste injected with solids and water 

injected with solids. The difference is one of mix chemietry; the two 

fluids required different mix ratios (or had different phase separations 

at the same mix ratio). 
Process water is water that was used to break down the fracture 

prior t o  the injection, to flush the well after each halt to the 

injection that lasted more than a few minutes, and sometimes for 

clean-up operations (most particularly during expeimental injection 6 ) .  

During most injections, a volume of about 1,000 gal was injected down 

the well annulus to force the grout Level below the bottom of t h e  tubing 

string and thereby prevent the tubing string from b e i n g  cemented to the 

casing. The water, although listed as process water in most injection 

summaries, is included as water with solids in this table, because the 

water would have been well mixed with the injected grout and would have 

behaved much like the injected waste. 



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 varioue 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 t o  24 hours. 

The bleedback operation was performed at irregular intervals under 
differing conditions. The bleedback figures represent visual 

measurements 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 largest volume was "process water'' (about 100,000 gal). Phase 

separated water was estimated to be between 11,000 and 58,000 ga l  - 
about 3% of the grout volume injected for the worst case. The quality 

of this estimate is uncertain. 



Table A.18. Summary of Water Quantities 
Injected At the OHF 

(all quantities in gallons) 

Phase* 
Separated 

Injected with Solids Injected Process Water 
Injection Date Waste Water Water Water A B Bleedback 

Water 
Water 

1 
2 
3 
4 
5 
6A 
6B 
7 

ILW- 1 

ILW-2 

ILW-3 

ILW-4 
ILW-5 
ILW-6 
ILW-7 
TLW-8 
ILW-9 
ILW-10 
ILW- 11 
ILW-12 
ILW- 13 
ILW- 14 
ILW- 15 
ILW- 16 
ILW- 17 
ILW- 18 

Water 

TOTALS 

6/63 
10163 
2/64 
2/64 
4/64 
4/64 
5/64 
5/65 

8/65 
12/66 

8/67 

11/67 
12/67 
4/68 
10168 
6/69 
9/70 
9/72 

10132 
11/72 
12/72 
1/75 
4/75 
6/75 
6/77 
11/77 
9/78 
5/79 

28,300 
33,500 
37,500 
148,000 
3,400 
64,300 
69,600 
37,400 
26,000 
81,400 
64,400 
77,800 

0 
86,200 
79,000 
80,000 
87,000 
72,710 
68,300 
83,760 
75,760 
25,710 
81,000 
89,000 
91,000 
55,200 
82,300 
83,000 

1 81 1 ,540 

37 300 
500 

8,200 
500 

1,500 
0 

1,000 
16,000 
1,000 
500 

1,000 
16,500 
19,000 

0 
4,200 
5,900 
10,900 
10.000 
9,400 
8,370 
9,810 
7,345 
5,400 
7,000 
5,000 
6,000 
1,500 
3,000 
10,400 

207,225 

75,000 
50 000 

7,000 
1,500 
3,200 
4,500 
19,800 
3,360 
1,500 
1,800 
3,200 
1,000 
1,000 
4,750 

44,700 0 
6,700 
3,100 
1,200 
1,310 
2,000 
3,800 
870 
720 

1,530 
1,500 
3,000 
8,500 
4,500 
3,400 
6,250 

169,700 100,990 

600 
0 
0 
0 

500 
1,300 
900 
0 
0 
0 
0 

4,100 
0 

500 
1,000 
1,500 

0 
0 
0 
0 
0 

400 
0 

400 
0 
0 
0 
0 

11,200 

1,500 
1,000 

0 
0 

1,000 
3,300 
3,500 

0 
0 

1,000 
2,200 
7,100 

0 
4; 000 
3,500 
4,500 
2,900 
1,680 
1,620 
510 

2,470 
1,300 
2,650 
3,200 
3,000 
1,650 
2,060 
2,580 

58,220 

36,500 
23,000 

ND 
ND 
ND 
ND 
ND 
ND 

17,000 
20,000 

ND 
ND 
ND 

6,000 
ND 
ND 
ND 
ND 
ND 

4,000 
1,160 
2,945 
1,255 
12,580 

ND 
ND 
ND 

1,630 
ND 
ND 
450 

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. 



QUANTITIES OF WATER INJECTED AT THE NHF 

The attached table (Table A . 1 9 )  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 

clean-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 (SI ) -3 ;  prior to injection SI-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 f r o m  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. 



Table A.19. Summary of Water Quantities 
Injected At the NHF 

(all quantities in gallons) 

, 

Phase* 
Separated 

Injected with Solids Injected Process Water 
Injection Dare Waste Water Water Water A B Bleedback 

Site Proof 
Site Proof I1 
Facility Test 
ILW-19 
SI-1 
SI-2 
SI-3 
SI-4 
SI-5 
ILW-20 
SI-6 
SI-7 
SI-8 
SI-9 
SI-10 
ILW-21 

6/ 74 
10175 
31 85 
6/82 
8/82  
9/82 
10/82 
4/83 
5/83 
6/63 
7/83 
8/83 
10183 
121 83 
1/84 
1/84 

160,000 
192,000 
116,000 
248,000 
193,000 
155,000 
113,400 
203,200 
162,900 
191,900 
190,900 
183 300 
122,000 

100,000 

55,000 
4,000 
10,000 
7,000 
12,000 
1,000 
4,190 
f ,000 
3,350 

830 
4,100 
1,000 
1,700 
1,000 

Total 2,231,600 206,170 

15,000 1,500 
55,000 

3,800 
6,310 
25,235 
3,900 
7,000 
10,250 
5,500 
3,300 
7,575 

3,770 
5,510 
7,675 
4,960 

4,890 

70,000 101,175 

0 4,000 

14,000 
0 

17,306 
1,200 
1,500 

0 
0 

700 
0 
0 
0 
0 
0 

3,000 

16,000 
4,400 
25,200 
6 , 000 

11,660 
7,320 
6,120 
5,120 
6,600 
6,090 
6,890 
4,600 
5,480 
7,790 

37,700 123,270 

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. 

ih a 

ND = No data available. 



Attachment F 

ANY PROBLEM ASSOCIATED WITH THE INJECTION 

A SCHEDULE OF PAST ACCIDENTAL RELEASES 



EVENTS AND SITUATIONS INVOLVING UNCONTROLLED CONTAMINANT RELEASE 

FROM ORNL'S HYDROFRACTUKE SITES 

(MODIFIED FROM ORNL, 1987) 

This is a b r i e f  summary of s p e c i f i c  unusual events  and o ther  s i t u a t i o n s  

t h a t  have ( o r  could have) involved uncont ro l led  contaminant releases from 

t h e  hydrof rac ture  opera t ions .  No e f f o r t  is  made t o  o f f e r  a d e t a i l e d  

d i scuss ion  of each i t e m ;  r a t h e r  a s h o r t  synopsis  of each event QT" s i t u a t i o n  

1s presented.  References t o  more d e t a i l e d  information,  where a v a i l a b l e ,  are 

included.  

I n  t h i s  d i scuss ion ,  "events*' r e f e r  t o  s i n g l e  o r  mul t ip le  t i m e s  when a 

release- can be documented; these  are d iscussed  i t e m s  1 through 5. The term 

" s i t u a t i o n "  is used t o  r e f e r  t o  an observa t ion  involving a release (o r  

poss ib l e  release) of contaminants not n e c e s s a r i l y  t i e d  t o  any s i n g l e  

i n j e c t i o n  and not n e c e s s a r i l y  r e s u l t i n g  from any single opera t iona l  o r  

experimental  event .  The " s i t u a t i o n s "  discussed may r e f l e c t  release of 

contaminants r e s u l t i n g  from normal d i sposa l  or experimental  opera t ions  over 

extended per iods of t i m e .  These are discussed i n  i tema 6 through 8. 

1. Loss of Radionuclides through Borehole, HF-1 

The f i r s t  test of the hydrof rac ture  process  was i n  1959. About 20,000 

g a l  of water were mixed wi th  s o l i d s  and 35 C i  of l 3 7 C s  and i n j e c t e d  a t  a 

depth of 290 f t  a t  the f i r s t  s i te.  Toward the  end of the  experiment,  a 

small amount of grout  flowed out  of an e x i s t i n g  w e l l  approximately 200 ft 

away. The i n j e c t i o n  was stopped; flow ceased. The est imated d ischarge  was 

less than 0.1 C i  of a c t i v i t y .  



2. Diversion of Contaminated F l u i d s  t o  Waste Pond a t  the  Old Hydrofracture  

F a c i l i t y  (OHF) 

The emergency waste pond at the  OHF was cons t ruc ted  t o  c o l l e c t  major 

s p i l l s  of contaminated f l u i d s  t h a t  might be r e l eased  during opera t ion .  

During the 15 yea r s  t h a t  t he  f a c i l i t y  w a s  I n  s e r v i c e ,  s e v e r a l  minor s p i l l s  

were discharged t o  the  waste pond. 

1965, a l e a k  occurred i n  t h e  high pressure  piping i n  the  wellhead cell .  

About 200 gal of waste grout  conta in ing  an estimated 2 C i  flowed from t h e  

wellhead cell  t o  the  waste pond before  t h e  l e a k  was de tec t ed  and the  

i n j e c t i o n  h a l t e d .  Subsequent sampling of t h e  waste pond showed a 

rad ionucl ide  concent ra t ion  of approximately 1 x 10-5 Ci/gal (0.25 C i ) .  

During Experimental  I n j e c t i o n  6 i n  May, 

3. Release of Kadioac t iv i ry  from Core D r i l l i n g  Operat ions 

A t  s e v e r a l  tFmes  during ope ra t ions  at the  O W  and the  New Hydrofracture  

Facility (NHF), wells were d r i l l e d  through o r  ad jacent  to  grout  shee t s  t h a t  

contained rad ionucl ides .  Upon a t  least t h r e e  occas ions ,  some quan t i ty  of 

rad ionucl ides  w a s  de tec ted  a t  the s u r f a c e ,  e i t h e r  i n  the water used i n  

d r i l l i n g  ope ra t ions  o r  i n  the  formation water t h a t  subsequent ly  flowed t o  

the  sur face .  

I n  late 1964, w e l l  SlOO at  t h e  O W  w a s  d r i l l e d  through one o r  more 

grout  shee t s .  

rad ionucl ide  content  of this stream w a s  about 17,000 Bq/L of 90Sr. 

A f low at the  s u r f a c e  of about 8 gal/hr w a s  observed. The 

In 1968, a core  ho le  (S220) w a s  d r i l l e d  a t  t h e  OHF t o  o b t a i n  s a m p l e s  of 

grout  shee t s  and f o r  conversion to an observa t ion  w e l l .  After d r i l l i n g ,  



groundwater flowed from the  core  hole  car ry ing  an est imated two c u r i e s  of 

90Sr i n t o  t h e  White Oak Creek system. This a c t i v i t y  w a s  contained i n  an 

est imated 1000 t o  1500 ga l lons  of water t h a t  flowed out of a f r a c t u r e  a t  

864-f t depth pene t ra ted  by the core  hole .  A d i scuss ion  of t h i s  event is 

found i n  Memorandum t o  Weinberg (1969). 

In  1972 a new S220 observa t ion  w e l l  w a s  d r i l l e d  at the  OHF. A t  least  

one grout  shee t  was i n t e r s e c t e d  and contaminated d r i l l i n g  water w a s  

c o l l e c t e d  and analyzed. A t o t a l  of approximately 10 m C i  of a c t i v i t y  w a s  

found . 
I n  1974 w e l l  N200 w a s  d r i l l e d  at the si te of the  NHF. This w e l l  

i n t e r s e c t e d  s e v e r a l  g rout  s h e e t s  from i n j e c t i o n s  made a t  t h e  OHF. The 

p o s s i b i l i t y  of rad ionucl ide  contamination w a s  a n t i c i p a t e d  and r a d i o a c t i v i t y  

w a s ,  i n  fac t ,  found i n  the  d r i l l i n g  water. The contaminated water was 

c o l l e c t e d  i n  a small p i t  ad jacent  t o  the d r i l l i n g  opera t ion ;  t h i s  p i t  was 

subsequent ly  b a c k f i l l e d .  Samples of the  contaminated water were not t aken ,  

but  a c a l c u l a t i o n  based on survey m e t e r  readings sugges ts  a l e v e l  of 

a c t i v i t y  of about 1.5 x Ci/ga l .  

In 1976, w e l l  SE125 w a s  d r i l l e d  at  the  s i te  of the N W .  This d r i l l i n g  

ope ra t ion  w a s  done subsequent t o  the  "site proof" i n j e c t i o n ,  which was made 

wi th  a small amount of 137Cs tracer. 

and no a c t i v i t y  w a s  noted. It is suspec ted ,  however, t h a t  the l e v e l  w a s  too 

low t o  be detec ted  by the type of monitoring t h a t  w a s  used. 

The d r i l l i n g  ope ra t ion  was monitored 

I n  1985, a core  d r i l l i n g  ope ra t ion  w a s  undertaken a t  t h e  O W  (Joy 3 

w e l l ) .  The d r i l l i n g  water from t h i s  opera t ion  w a s  co l l ec t ed  and discharged 

t o  the  emergency waste pond. Per iodic  monitoring of the  a c t i v i t y  of t h e  



d r i l l i n g  water ind ica t ed  t h a t  t he  d ischarge  w a s  probably less than a 

m i l l i c u r i e .  

4. Wells wi th  Breached Casing 

There are a small number of cased wells at the  OHF and the  N H F  which 

have had cas ings  breached by grout  during i n j e c t i o n s .  

con ta in  contaminated groundwater andlor  grout .  

were cons t ruc ted  as observa t ion  w e l l s  t h a t  f u l l y  pene t r a t e  the i n j e c t i o n  

zone and were f i n i s h e d  i n t o  the  Rome Formation; a t  the  O W ,  the  5100, NW100, 

NE125, and 5220-1 w e l l s  have been breached. 

The wells p re sen t ly  

All but one of these  w e l l s  

Typ ica l ly ,  breaching occurred during an i n j e c t i o n  when t h e  w e l l  tub ing ,  

cemented t o  the  formation both above and below the  poin t  of i n t e r s e c t i o n  by 

t h e  grout  s h e e t ,  was pul led  a p a r t  by the  stresses generated.  When t h i s  

occur red ,  a s i g n i f i c a n t  pressure  rise w a s  noted. Such a pressure  rise 

occurred during an experimental  i n j e c t i o n  at the SlOO w e l l  and during 

i n j e c t i o n  ILW-13 a t  t h e  NE125 w e l l .  I n  t h e  lat ter case, a wellhead pressure 

of 900 p s i  was observed. 

Following i n j e c t i o n  ILW-14 i n  1975, w e l l  NE125 was logged and found t o  

be unobstructed;  t h e  grout  shee t  r e spons ib l e  f o r  the  casing break was noted 

a t  855 ft. During the  next w in te r ,  t he  water f r o z e  i n  the t op  few f e e t  of 

t h e  w e l l  and ruptured the  w e l l  tubing a t  the  sur face .  This event was no t  

no t iced  u n t i l  later. 

t h e  w e l l  to  t h e  su r face .  No measurement of the  f l u i d  volume w a s  made, but  

i t  is assumed t h a t  the  escape of rad ionucl ides  was small, because background 

r a d i o a c t i v i t y  l e v e l s  were not g r e a t l y  increased .  Af te r  t h i s  i n c i d e n t ,  t he  

When t h e  ice plug melted,  contaminated water flowed up 



w e l l  was capped. 

be 3 x loe4 Ci jga l .  

f t  by pumping cement grout  down the  w e l l  ( t h e  d isp laced  water being forced  

Analysis  of t h e  w e l l  water showed a l e v e l  of 137Cs to  

Later, the  w e l l  was plugged t o  a depth o f  about 100 

i n t o  the  formation) .  

I n  a d d i t i o n  to  the  observa t ion  w e l l s ,  the  Joy-l (W300) we l l  a t  the  O W ,  

which w a s  d r i l l e d  i n t o  t h e  Knox Group, has been breached. It was plugged 

wi th  grout  i n  the  same manner at the  NE125 w e l l .  Other observa t ion  wells a t  

t h e  OHF may also have been breached; assessment of t h e i r  s t a t u s  i s  underway. 

More complete d a t a  can be found in de Laguna (1971),  Switek and Stow ( 1 9 8 6 ) ,  

and Weeren (1974, 1976,  1980). 

A t  t he  NW, the  NW400 w e l l  has been breached, probably during 

cons t ruc t ion .  A pressure  r ise t o  at least 980 p s i  w a s  observed a f t e r  

i n j e c t i o n  SI-6. 

p ressure  of t he  i n j e c t i o n  w e l l .  During i n j e c t i o n  SI-8, the pressure  i n  

NU400 reached 1250 p s i .  

A sample c o l l e c t e d  from t h i s  w e l l  i n  January 1985 was found t o  con ta in  

d e t e c t a b l e  contamination (g ross  beta 1.0 x 106 2 0 .1  x 106 B q / L )  with  a 

pH g r e a t e r  than  11. 

100 f t  along the  ou t s ide  of t he  cas ing  a f t e r  the  SI-5 i n j e c t i o n ;  a f te r  the  

ZLW-20 i n j e c t i o n  t h i s  had spread f o r  about 200 f t  along t he  casing.  There 

is no evidence of any f u r t h e r  spread of a c t i v i t y .  

This pressure  subsequently dec l ined  t o  approximately the 

No pressure  rise w a s  noted during i n j e c t i o n  Sl-9. 

Also, t h e  E200 well w a s  found t o  have a c t i v i t y  f o r  some 

5 .  Waste I n j e c t i o n s  with Low Solids Content 

Recent review of NHF opera t ing  records i n d i c a t e s  t h a t  t he re  w e r e  t i m e s  

when the  i n j e c t e d  waste-sol ids  mixture contained less s o l i d  material. (cement 



p r i n c i p a l l y )  t han  w a s  intended. Pr ior  t o  any i n j e c t i o n ,  a des i r ed  r a t i o  of 

sol ids- to-waste  ( l b s .  s o l i d / g a l .  waste) w a s  c a l cu la t ed  f o r  each tank of 

waste t h a t  was t o  be disposed;  t hese  r a t i o s  were determined on the  basis of 

a n a l y s i s  of t he  waste. Although v a r i a b l e ,  the r a t i o s  were gene ra l ly  i n  t h e  

range of 4 t o  8 .  For the  f i r s t  seven of the  i n j e c t i o n s  (ILW-19 and 20; 

S I - 1 ,  2 ,  3,  4,  and 5),  the records  i n d i c a t e  t h a t  the r a t i o  w a s  s l i g h t l y  t o  

moderately lower than des i r ed  (between 50 and 97 percent  of the  des i r ed  

va lue )  f o r  i n j e c t i o n  of approximately 260,000 ga l lons  of waste. The r a t i o  

was s i g n i f i c a n t l y  below the  des i r ed  l e v e l  (between 2 and 43 pe rcen t )  for 

i n j e c t i o n  of approximately 45,000 g a l l o n s  of waste. Approximately 15,000 

g a l l o n s  of waste were In j ec t ed  without  s o l i d s .  Analysis of OHF and NHF 

i n j e c t i o n  records  i s  cont inuing.  

6. Recovery of the NHF I n j e c t i o n  Well 

Af t e r  the  i n j e c t i o n  w e l l  a t  t he  KHF was plugged wi th  cement in 1982, 

It was s u c c e s s f u l l y  recovered and i n j e c t i o n  ope ra t ions  resumed (Weeren e t  

al . ,  1984). The new w e l l  cons is ted  of 2-7/8 inch  tubing t h a t  was run i n s i d e  

the  o r i g i n a l  w e l l  t o  a depth of approximately 760 f e e t ;  a t  t h i s  depth,  t h e  

tubing followed a s i d e t r a c k  d r i l l  hole  t h a t  deviated from the o r i g i n a l  well. 

The tubing  was cemented. 

cement bonds from 400 t o  700 f e e t  and f rom 780 f e e t  t o  the bottom of the 

w e l l .  Between 700 and 780 f e e t ,  t h e r e  appears to  be a poor bond. 

Bond logs on the  recovered well i n d i c a t e  good 

There was d i f f i c u l t y  i n  r e s l o t t i n g  the  recons t ruc ted  w e l l .  Three 

a t tempts  t o  s l o t  t h e  tubing and ad jacent  cement were made. The t h i r d  



a t t empt ,  using a Combination of an explos ive  p e r f o r a t o r  and a tubing c u t t e r ,  

w a s  s u c c e s s f u l  i n  breaching the  tubing.  

While t h e r e  is no d i r e c t  evidence t h a t  t he  w e l l  recovery r e s u l t e d  i n  

a compromise o f  f a c i l i t y  s a f e t y ,  t he  poor cement bond a t  t h e  poin t  where t h e  

new tubing d ive rges  from t h e  o r i g i n a l  w e l l  and the  l a c k  of s p e c i f i c  

knowledge of t h e  na tu re  and conf igu ra t ion  of the  breach i n  the new tubing  

r ep resen t  p o t e n t i a l  problems t h a t  must be considered i n  w e l l  assessment.  

7. Groundwater i n  t h e  Deep Monitoring Wells 

Seven DM w e l l s  surround t h e  N H F  i n j e c t i o n  w e l l  a t  a d i s t ance  of 1000 

f e e t .  Three are t o  t h e  east (DM1) and pene t r a t e  t h e  Rome, Pumpkin Val ley,  

and Rutledge strata. Two w e l l s  a r e  t o  the  w e s t  (DM2)  and pene t r a t e  t h e  Roue 

and Pumpkin Valley u n i t s .  The other two are north-northwest of t h e  NHF 

( D M 3 ,  3a)  and p e n e t r a t e  t he  Pumpkin Valley and Rutledge Formations. A 

d i scuss ion  of t h e s e  w e l l s  and t h e i r  water chemistry is found i n  Haase e t  a l .  

(1985a) and Haase and Stow (1987a). 

Groundwater samples were taken from the DM w e l l s  i n  1986. These 

samples may con ta in  an unknown amount of r e s i d u a l  t a p  water; because t h e  

o r i g i n a l  t h r e e  DM[ w e l l s  were open t o  a column of contaminated water, water 

samples taken from these  w e l l s  may r e f l e c t  some residual contamination. The 

d a t a  i n d i c a t e  t h a t  t h e  groundwater is extremely s a l i n e  (up to almost 200,000 

ppm TDS), e s p e c i a l l y  a t  t h e  DM1 and DM2 sites, and t h a t  the  g r e a t e s t  amount 

of contaminat ion occurs  i n  the Pumpkin Val ley Shale  a t  t he  DM1 and DM2 

s i tes.  

is up t o  400,000 B q / L  i n  t hese  w e l l s .  The DM.3 s i t e  appea r s  t o  be 

Contents  of  90Sr range up t o  94,000 Bq/L and g ross  be t a  a c t i v i t y  



hydrologica l ly  i s o l a t e d  from t h e  i n j e c t i o n  i n t e r v a l  as t he re  is no evidence 

of contamination there .  

the  w e l l s  open to  t h e  Rome Formation (up t o  20,000 Bq/L) and trace amounts 

i n  the  wells open t o  the Rutledge Limestone (250 Bq/L). It is unclear  

exac t ly  what t hese  d a t a  mean; t h e  contamination in t h e  Rome Formation may be 

r e s i d u a l  from t h e  t i m e  t h a t  t he  w e l l s  were open t o  the  Pumpkin Valley Shale ,  

and the  9% i n  t h e  Rutledge Limestone w e l l s  could r e s u l t  from c ross  

contamination d u r i w  sampling. 

There are s i g n i f i c a n t  amounts of 90Sr found i n  

A t  p re sen t ,  work is cont inuing toward development and a d d i t i o n a l  

sampling of t h e  DM w e l l s ,  The w e l l s  are t o  be inst rumented with p re s su re  

t ransducers  so t h a t  d a t a  can be obtained on the  permeabi l i ty  and head 

pressures  i n  the  t h r e e  formations.  

I n  1986, sampling of the Pumpkin Valley w e l l  a t  the  DM1 s i te  re su l t ed  

i n  release of a small amount (ea. 1 gal) of highly  contaminated l i q u i d  and 

s o l i d  material due t o  over -pressur iza t ion  of the  well. This is discussed i n  

Shoemaker e t  a l .  (1986). 

8. Groundwater in t h e  Rock Cover Wells 

Water samples have been taken from t he  e i g h t  rock cover wells t h a t  

surround t h e  N W  (Switek e t  al., 1987). These wells pene t r a t e  and are 

completed t o  the  Rogersvll le-Rutledge strata t h a t  o v e r l i e  the  i n j e c t i o n  

I n t e r v a l .  

amounts of o the r  i so topes  (137Cs, 6oCo, 232Th) I n  the  groundwater of these 

Data show low l e v e l s  (15-20 Bq/L) of 90Sr and de tec t ab le  

w e l l s ;  n i t r a t e  I s  a l s o  present  i n  low (20 t o  50 ppm) amounts. The water 

q u a l i t y  i s  v a r i a b l e ,  bu t  TDS up t o  100,000 ppm occur. Sampling is 

cont inuing.  



The mechanism(s) by which i n j e c t i o n - r e l a t e d  contaminants have en tered  

the  over ly ing  strata is unknown. Migrat ion may have been through f r a c t u r e s  

( e i t h e r  n a t u r a l  o r  pressure-induced) t h a t  connect t h e  i n j e c t i o n  s t r a t a  wi th  

the  over ly ing  conf in ing  s t ra ta .  It is a l s o  poss ib l e  t h a t  contaminants could 

have migrated d i r e c t l y  i n t o  these  over ly ing  strata from the  well bore due to  

loss of i n t e g r i t y  of t he  cas ing  o r  the g rou t  surrounding t h e  casing.  This 

could have r e s u l t e d  from a poor cement bond or  from p res su res  induced during 

t h e  " s l o t t i n g "  of t he  w e l l  after recovery.  Sampling i s  under way t o  

determine i f  contaminants a l s o  e x f s t  i n  t he  groundwaters of t he  QHF rock 

cover wells. 



Volume 1, Part 2-WA SUMMARY SHEETS 

The permit for operating the Hazardous Waste Storage Facility, 7652 (TNI 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 (RFA) 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 

Type of unit; 

Location of each unit on a topographic map of appropriate scale; 

General dimensions and capacities; 

Function of unit; 

Dates that the unit was operated; 

Description of the wastes that were placed in the unit; 

Either-a description of any known, suspected, or presumed releases or spills of hazar- 

dous waste or hazardous constituents (per Appendix VI11 of 40 CFR Part 261), which 

includes any existing data and analyses of groundwater, soil, surface water, and air 

quality; 

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 RFA 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 21. 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 1, Sect. 1.2). In order to provide 

11-1 



11-2 

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 1 also summarizes the recommended action for each WAG based on the information in 

the summary sheets and preliminary contaminant surveys (Table 4.2)]. 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& 1.1 i s  

the first SWMU in WAG 1). Table 1 in Volume 1, Part 1 lists and names all of the SWMUs 

described in the summary sheets. 

ORNL grid coordinates for each of the SWMUs are included in the RFA 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.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.1 SWMU Name: Mercury Contaminated Soil-(35031 

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 Operetion: Site was in operation in the period 19501980. 

- 
Waste charecteristics: ht¶ajor contaminant is liquid mercury. 

Releess Data: During the 1950s and early 196Os, substantial quantities of mercury were used in the 
spent fuel reprocessing program known as WREX. 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. 



WAG ID Number: 1.0 

SWMU ID Numbsr: 1.2 
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EPA Il.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Mercury Contaminated Soil-(3!592) 

Locarion of Unit: The contaminated soil is that surrounding Building 3592 on the west corner of White 
Oak Avenue and Fourth Street (min ORNL complex]. ORNL grid coordinates are N 21,750 and 
E 31,425. 

General Dimensions and Capacities: Data not available. 

Function of the SWMdls The bui ldq around which the soil is located was used in component develop 
ment activities for a lithium separation process. 

Dates of -ation: Site was in operation in the 1950s. 

Waste charecteristics: Main contaminant is l i  mercury. 

Release Data: During 1956, equipment devslopment work irr Buikiii 3592 was perfarmed in support of 
the research activity in Building 4501 on liiium separation. Over a period of &out two months, more 
than 60,OOO 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 
1983 from various locations around Building 3592 showed mercury concentrations ranging from 4.1 to 
320 ppm. 
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€PA H.A.1 DATA SUMMARY SHEET ' 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.3 SWMU Name: Mercury Contaminated Soil-(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 and E 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 wasin 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 smaU pilot plant for lithium separation (OREX process). Spiils did occur. During a 
spill the visible mercury was dead up, but the concrete HOM 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. 



WAG ID Number: 1.0 

SWMU ID Number: 1.4 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Mercury Contaminated Soil--(4508) 

Location of Unit: ORNL grid coordinates are N 21,580 and E 32,030. 

General Dimensions and Capacitiws: Data not available. 

Function of ihe SWMU: General research and development activities. 

Dates of Uperation: Data not available. 

Waste Characteristics: Contaminant of concern is liquid mercury. 

Release Data: Although research activities in Building 4508 are reported to have used inventories of 
less than 100 Ib of mercury, there is no intormation available to indicate that a mercury spill has 
occurred. 

Verification of Release: No soil sampli  has been conducted around Building 4508. To establish infor- 
mation on releases it is suggested that a soil sampling program similar to that conducted around BuiM- 
ing 4501 be initiated. 



11-7 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID 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 Dimsions and Capacities: SWMU 1.5a is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spifled is not known. 

Fonclrbn of the SWMU: The Main Piant 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- 
stntcted of cast-iron pipe; more recent additions and mod i t ions  are of steinless steel. Many of the 
reported leak/spitl sites are located near the collection and storage tanks serving the LLW l i ,  others 
are along the tines themselves, and still others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: mid 19708. 

Waste Characterisfics: The volume and composition of waste handled by the LLW collection and 
transfer system have varied along with the RCCD 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- 
era% dilute LLW at the mCilgal level, although wastes containing up to 20 Ci/gal were produced in 
certain operations and diluted to around 0.05 Ci/gal before entering the coNectIon 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, 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, Cs, and other radionuclides; concentrations are unknown. The 
Ine served Building 3108, and leaks occurred at the vent stack and the valve pit areas. The initiel leak 
occurred in the mid 1970s when a site glass in the header froze and broke. Later a restriction 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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EPA 1I.A.I DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

S W U  ID Number: 1.5b SWMU Name: LLW Lines and Leak Sites-East 
Building 3020 Stack 

Location of Unit: The site is located east of the Building 3020 Stack. 

Genera! D i m s h s  and Cape&&: SWMU 1.5b 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 fhe col- and storage tanks. The original system was con- 
structed of cast-iron pipe; more recent additions and mod i t ions  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 stili others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: abwt 1960. 

Waste cheracteristics: Wastes handled in the eollectii system wwe routinely generated Laboratory 
U W .  Major radionuclides were Sr-90, Cs-137, C0-60, 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 1.5a for a d d i i a l  details.) 

Release Data: The leak is believed to have occurred some 25 years ago, possibly from exhaustgas 
duct leakage. A 1970 contamination survey of the area showed 20 mR/h on top soil and alpha read- 
ings at 10 mR/h. Data on the composition of t fm contaminants are not given. Most of the contamination 
is in the soil and concrete pad. 



WAG ID Number: 1.0 

SWMU ID Number: I.& 
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€PA U.A.1 DATA SUMMARY SHEET 

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 end Capacities: SWMU 1 . 5 ~  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 cdiection system was installed in the 19409 to 
transfer wastes from various sources to the c d e c t h  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 Ieak/spill sites are located near the cdlection and storage tanks serving the LLW tines, others 
are along the tines themselves, and still others are not leaks at all but are spilts, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: about 1960. 

Wasfe ChElracteristiCs: Wastes handled in the colktion system were routinely generated Laboratory 
UW. Major radionuclides were Sr-90, Cs-137, Co-60, and various fare eatths. 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.) 

Retease Data: Thii leak was thought to have occurred over 25 years am. Readings in the area were 
1-2 mR/h in surveys during the 1970s. The contamination was most probably caused by offgas duct 
leakage or an LLW line leak; however, no documentation is known to exist regarding the source. This 
site is dm close to the location of an old plutonium facility that was housed in a wooden frame building. 
The buadkrg was destroyed early in t#?e history of ORNL and is not listed on current maps. The area of 
contamination may or may not be affected by the past presence of this building. Data on contaminant 
composition are not available. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.5d 

WAG Name: Main Man! Area 

SWMU Name: LLW Lines and Leak Sites-North 
of Building 3019 

Location of Unit: The site is located north of Building 3019 (West of the Building 3074/3019 gate). 

General Dimensions and Capacities: SWMU 1.5d is a leaklspill 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 IeakIspill 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 Operafkm: Site leak discovered: February 1985. 

Waste Cherecteristics: Wastes handled in the cdkt ion 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 SWMLI 1.- for additional details.) 

Release Data: A low-tevel waste line leak occurred in a concrete encased vitrified clay (Chemware) line 
that served the manipulator shop upstream and the 8uiMing 3020 stack; the linelheader had deterio- 
rated over time. There is no real estimate of the period of leakage; however, the leak was discovered 
in February 1985 after Sr-90 was found in the sewer system at higher than m a l  levels. The leak 
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 all 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. 



11-1 1 

EPA U.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.- SWMU Name: LLW Lines and Leak Sites-Southwest 
Comer of Building 30 19 

Location of Unit: The site is located at the southwest corner of Buhlding 3019. 

General Dimensions and Capacities: SWMU 1.58 is a leak Ispitl site. No dimensions are available, and 
the amount of waste leaked or spilied is not known. 

Function of rcle SWMU: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the coRection 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 dtectiion and storage tanks serving the LLW lines, others 
are along the fines themselves, and still others are not leaks a? aH but are spills, e.@, from pumping 
accidents. 

Dates of Qxwation: Site leak date: 1970s (last occurring in 1978). 

Waste characteristics: Wastes handbd in the cdlection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, C0-60, 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 1.5a for additional details.) 

Refegse 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 mR/h. The line was known to 
contain Sr-90, c0-80, mixed fission products, and alpha emitters. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.5f 

WAG Name: Main Plant Area 

SWMU Name: U W  Lines and Leak Sites--Between 
W-5 and WG.19 

Location of Unit: The site is between W-5 and WC-19, 30 ft (9 m) east of the northeast corner of Build- 
ing 3025 and 45 ft (14 m) from the south edge of the Hillside area. 

General Dimensions and Capacities: SWMU 1.5f is a leaklspill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

function of the SW#U: The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the collection and storage tanks. 

Dates of Operation: Site leak date: October 16, 1972. 

Waste Characteristics: Wastes handled in the collection system were Laboratory LLW. Major radionu- 
c f i s  detected were Cd-115, 03-141, Ba-140, Nb-95 (all known contaminants in ORA coolant) and vari- 
ous rare earths. 

Release Data: Radiation readings of 700 mR / h were noted a tihe steam leak area (in ea* around 
leak), and readings of 20 to 600 mRlh were found in rnud in 
to a storm Sewer catch basin, in the general area of the leak. 

haff-round drain tiie extending eastward 
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EPA H.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID 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 Capecities: 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 S W :  The Main Plant Area LLW collection system was installed h the 1940s to 
transfer wastes from various sources to the collectk>n and storage tanks. The original system was con- 
struct& of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reported leak/spill sites are located near the c d l m  and storage tanks saving the LLW lines, others 
are along the lines themselves, and still others are not leaks at an but are spas, e.g., from pumping 
accidents. 

Dates of Operation: Site leak date: undetermined. 

Waste Characteristics: Wastes handbed in the collection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, (2-137, Ce60, and various rare earths. Some plutonium, 
uranium, and TFlU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

U&se Data: This site has suspect underground contamination due to its history of operations. Few 
documented cases were found in Laboratory records; however, intralaboratory corresporadence docu- 
ments the presence of contamination in this area. The main contaminant is Sr-90. 
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EPA III.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.5h 

WAG Name: Main Aant Area 

SWMU Name: LLW Lines and Leak Sies--General 
Isotopes Area (3037,3038,3034) 

Location of Unit: The General Isotopes Area is located around buildings 3034, 3037, and 3038. 

General Dimensions and Capacities: SWMU 1.5h is 8 leak f spill site. No dimensions are available, end 
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 castiron 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 ar6 not leaks at all but are spills, e.@, from pumping 
accidents. 

Dates of Operation: Site leak date: 1950s and 1960s (multiple events). 

Waste Cherectehtics: Wastes handled in the collection system were routinely generated lsboratory 
LLW. Major radionuclides were Sr-90, (29-137, Co-60, and various rare earths. Some plutonium, 
uranium, and TRll isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1 Sa for additional details.) 

R&se Data: This general area is contaminated with Cs-137, c060, Ru-108, Sr-90, and possiMy 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. 



11-15 

WAG ID Number: 1.0 

SWMU ID Number: 1.5i 

EPA 1I.A.1 DATA SUMMARY SHEET 

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 O i m n s h s  and Capacities: SWMU 1.5 is a leak/@ site. No dimensions are available, and 
tbe amount of waste leaked or spilled is not known. 

Function 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 witfeup stated that a spill occurred onto grass alongside of Building 3092. The grass and soil was 
dug up and replaced with clean dirt. 
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EPA 1I.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.5j 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Underneath 
Building 3026 

Location of Un%. The site is located beneath and around 8uilding 3026. 

General Dimensions and Capacities: SWMU l.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 1960s. 

Waste Characteristics: No information available. 

Releese Data: Wcause of its long use, Building 3026 area eontamination 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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€PA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.5k 

WAG Name: Main plant Area 

SWMU Name: LLW Lines and Leak Sites-Between 
WG1 and W-5 

Location of h i t :  The site is located in the Building 3024 area, between WG1 and W-5. 

General Dimensions and Capaa*tk: SWMU 1.5k is a teak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of ttre SWMU: The Main Plant Area U W  cdfection system was installed in the 1940s to 
transfer wastes from various source8 to the collection and storage tanks. The original system was con- 
structed of cast-iron pipe; more recent additions and modifitions are of stainless steel. Many of the 
reported Ieak/spill sites are located near the collection and storage tanks sewing the U W  lines, others 
are along the lines themselves, and still others are not leeks at all but are spdls, e.g., from pumping 
accidents. 

Dates of Operetion: Site leak date: 1953-1979. 

Waste Characteristics: Wastes handled in the collection system were routine& generated Laboratory 
U W .  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 soclrcw. (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. 
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EPA II.A.l DATA SUMMARY SHE 

WAG ID Number: 1.0 

SWMU 10 Number: 1.51 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-ORR 
Water Line (Buikfing 3085) 

Locafion 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) 2441. 
(6 lcm) waterline. 

Function of fbe S W U :  The waterline transports cooling water from the ORR to its heat exchangers. 

Dates of Operation: Site leak date: 1975. 

Waste cheractmstics: Water is the primary codant for the ORR and contains activation products. 

Release Deta: Rediation levels were cmcountered 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, -5, 0-51, 2-95, (3-137, and (23-141. AN contaminated Soil was transferred to 
SWSA 6. Following repair of the leaks, a &in. (15cm) concrete wall was pouresl on each side of the 
pipe and covered with 318413. (0.5cm) aluminum treadplate. 



WAG ID Number: 1.0 

SWMU ID Number: 1.5m 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites 
Building 3028 

Locafion of Unit: Leak site is probably in an LLW line serving Building 3028 and Building 3047. 

General Dimensions end Capacities: SWMU 1.5m is a leak/spill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

F u n c f h  of the S W :  The Main Plant Area LLW collection system was installed in the 1940s to 
transfer wastes from various sources to the coltection and storage tanks. The original system was con- 
structed of cast-iron pipe; more recent additions and modiifications are of stainless steel. Many of the 
reported tSak/spill sites are located near the cdktion and storage tanks serving the LLW lines, others 
are abng the lines themselves, and still others are not leaks at a# but are spills, e.g., from pumping 
accidents. 

Dates of Operation: Leak reported: March 1985. 

Waste ChafactefiStics: No information available. 

Release Data: This leak was discovered in the U W  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 6-in.diam stainless steel pipe, radiation levels of over 200 R/h were measured m 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 dean soil. 
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€PA II.A.1 DATA SUMMARY SHEET 

WAG IO Number: 1.0 

S W U  ID Number: 1.511 

WAG Name: Main Rant 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 
ORNL main complex. 

General Dh8nSiOnS 8nd Capacities: SWMU 1.5n is a leaklspill 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 cow 
structed of cast-iron pipe; more recent additions and modifications are of stainless steel. Many of the 
reposted bak/spill sites are h a t e d  near the collection and storage tanks w i n g  the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e . ~ . ,  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-QQ, Cs-137, Co-60, and various rare earths. Some ptutoniurn, 
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 abandoned 241. (5cm) cast-iron waste transfer line was braken by a m u n i c a -  
tiom construction group during trenching operations. The line was repaired with an Adam’s clamp. 
Another leak was the resutt of an underground crossover that developed between the process waste 
line and a storm sewer. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU IO 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 Buikiing 3515 south of Central Avenue in the ORNL 
main complex. 

General D h & s  and Capacities: SWMU 1.50 is a leak/spi8 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 chsracteristics: No information availabie. 

Release Data: The area under Building 35 15 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 in) 
south of B u i l d i  3515 resulted in spreading contamination to a ditch and surrounding area. The contam- 
inated earth in and near the ditch was removed. CeB 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 B W i  3515; the water from the jacket was 
piped to the storm sewer located in this area. This area has been deami  up by removing the contam- 
inated soil. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1 . 5 ~  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 D i m n W s  and Capcihs: SWMU 1 . 5 ~  is a leak/spill site. No dimensions ar0 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 cdlection and storage tanks. The original system was con- 
structed of castiron pipe; more recent addi t is  and modifications are of stainless steel. Many of the 
reported leakIspill sites are located near the collection and storage tanks w i n g  the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, a.g., from pumping 
accidents. 

Dates of Operation: Site leak data: prior to January 1932. 

Waste CharecterlsW: Wastes handled in ttre collection system were routinely generated Laboratory 
U W .  Major radionuclides were Sr-90, Cs-137, Cv-50, 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 U W  
lines discharging water into 8 ventilation duct, which in turn feeds a sump located at this point. 



WAG ID Number: 1.0 

SWMU ID Number: 1.5q 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-Underneath 
BuiJdmg 3550 

Location of Unit.. The site is designated as the area around and underneath Ehilding 3550 south of Cen- 
tral Avenue in the ORNL main complex. 

General Dimensions end Capacities: SWMU 1.5q is a Ieaklspill site. No dimensions are available, and 
the amount of waste leaked or spftled is not known. 

Function of the SWMU: The Main Plant Area 1LW colktion system was installed in the 1940s to 
transfer wastes from various 5ources to the COHecti and storage tanks. The original system was con- 
structed of cast-iron pipe; more recent additions and mod i t ions  are of stainless steel. Many of the 
reported IeakIspill sites are located near the collection and stwage tanks serving the U W  lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, e.@., from pumping 
accidents. 

Dates of Operation: Date leak: Prior to January 1972. 

Waste characteristics: Wastes handed in the collection system were routinely generated Laboratory 
U W .  Major radionuclides were Sr-90, Cs-137, W O ,  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: 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. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Numbar: 1.5r 

WAG Name: Main Plant Area 

SWMU Name: LLW Lines and Leak Sites-§ewer 
Near Building 3500 

Location of Unit: The site is south of Central Avenue in the BRNL main complex. it is the 3500 Block 
area of the sanitary sewer system. 

General Dimensions and Capacities: SWMU 1.5r is a IeakIspill 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 collecti~~ 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 leaklspill sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and stili others are not leaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Qperalion: Site contamination date: 1958-1980. 

Waste Characteristics: Wastes handled in the collection system were routinely generated Laboratory 
LLW. Major rad ionudi i  were 8-90, Cs-137, Ck1-60, and various rare earths. Same plutonium, 
uranium, and TRU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.a for a d d i i a l  details.) 

Release Data: Contamination or the 3500 Block area of the sanitary sewer system has resulted from 
inleakaga of various LLW sources, such as Building 3026 and other radioisotope areas. The leaks were 
active solutions of radioisotopes; composition data are not available. 



WAG ID Number: 1.0 

SWMU ID Number: 1.5s 
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EPA 1I.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: SWMU 1 5 s  is a leak I spin site. No dimensions are availebb, and 
the amount of waste leaked or spilled is not known. 

FuncriOn of the SWMU: The Main Plant Area LLW CoHection system was installed in the 1940s to 
transfer wastes from various sources to the collection end storage tanks. The original system was con- 
sbucted 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 stiH 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 routindy generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, cO.60, and various rare earths. Some phtoniurn, 
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 m the storm sewer discharge seeped into an abandoned section of clay pipe 
from contaminated soil. The activity in the sanitary sewer came mainly from inteakage under Central 
Avenue in front of 8uMing 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 BuiMing 
3026 was undoubtedly from earth contaminated by an old line that leaked and was taken out of service 
years ago. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 6.51 SWMU Name: LLW Lines and Leak Sites-Building 

Location of Unit: The site is located just north of &liMing 4508 in the area south of Central Avenue in 
the ORNL main complex. 

General Dimensions and Capacities: SWMU 1.51 is a leaklspiil site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

fundbn 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; inore recent additions and modifications are of stainless steel. Many of the 
reported hk lsp i l l  sites are located near the coNection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not leaks at all but are spills, s.g.. from pumping 
accidents. 

Deies of Opsrafion: Date site indicated as contaminated: January 31, 1972. 

Waste Characteristics: Wastes handled in the edlection system were routinely generated Laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, co-80, and variow 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.) 

Flelsase Data: The ground north of Building 4508 was contaminated by Sr-90. An unsuccessful attempt 
was made in 1970 to d e t e  tha source of this contamination. This arm has since been paved. 



WAG ID Number: 1.0 

SWMU ID Number: 1.5~ 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Rant Area 

SWMU Name: LLW Lines and Leak Sites-Building 3518, 
West 

Location of Unit.. The site is north of Building 3544 and Building 3518, west of the Equalization Basin 
(35241, and south of White Oak Avenue. 

General D~mensions end Capadti%: SWMU 1.5~ is a IeakIspiIl site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the S W :  The Process Waste Treatment Plant treats the very bw-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). 

Detes of Operstion: Date leak discovered: 1978. 

Waste Chrtrecfsristics: The material was a concentrated strip solution from the Process Waste Treat- 
ment Plant (PWTP) that was contaminated with bw-level amounts of Sr-90 and Cs-137. 

U e l m s e  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 iine from Building 1504. 
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EPA 91.A.1 DATA SUMMARY SHEET 

WAG 10 Number: 1.0 

SWMU ID Number: 1 . 5 ~  

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. 

Ganerel Dimensions and Capacities: SWMU 1.5~ is a laaklspill site. No dimensions ar8 available, and 
the amount of waste leaked or spilled is not known. 

Function of the S W U  The low-level liquid waste (UW 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 radianuclkle operations were served by this system. 

Dates at Qperation: Data site indicated as contaminated: January 31, 1972. 

Waste Characteristics: Wastes handled in the collectian system were routinely generated Laboratory 
U W .  Major radionuclides were Sr-90, (33-137, c060, and various rare earths. Some plutonium, 
uranium, and TRll isotopes were also present in the waste Streams from certain sources. (See waste 
description entry for SWMU 1 , s  for additional details.) 

Re/e8se D8t8: A break that occurred in the LLW transfer line nsrttrwest of SWSA 1 permitted leakage 
into White Oak Creek. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG IO Number: 1.0 WAG Name: Main Plant Area 

SWMU D Number: 1.5~ SWMU Name: LLW Lines and Leak Sites-BuiMing 
of 3503, Ground Contamination 

Location of Unit: The site is located at the Solvent Column Pifot Plant, Building 3503, south of White 
Oak Avenue in the OWL main complex. 

General Dimensions and Capacities: SWMU 1 . 5 ~  is a leak/spill site. No dimensions are avalab4, and 
the amount of waste leaked or spitled 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 mod i f ions  are of stainfess steel. Many of the 
reported leak/spi# sites are located near the collection and storage tanks serving the LLW lines, others 
are along the lines themselves, and still others are not ieaks at all but are spills, e.%., 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-90, Cs-137, -0, and various rare earths. Some plutonium, 
uranium, and TFU isotopes were also present in the waste streams from certain sources. (See waste 
description entry for SWMU 1.5a for additional details.) 

Reletlss Dfft8: Much of tbe 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. 
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EPA il.A.1 DATA SUMMARY SHEEY 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.6 SWMU Name: Contaminated Surfaces and Soil from 1959 
Explosion in Building 3019 Cell 

Location of Unit: Building 3019 is located on the northeast corner of Hillside Avsnue and Third Street in 
the ORNL complex in Bethei Valley. The approximate ORNL grid coordinates are N 22,530, E 31,100. 

General Dimsfons and Capacifies: Unavailable. 

function of the SWMU: Building 3019 houses the Radiochemical Processing Pilot Plant. 

Dates of @eration: pilot plant (3019) was constructed in 1943. 
Site was contaminated in 1959. 

Waste cherecreristics: Plutonium was released from the processing cell as an aerosol of fine particles 
of plutonium oxide contaminating Building 3019. the Graphite Reactor (Building 30011, and nearby 
streets and building surfacss. The PU-239 inventory of the contaminated surfaces and soil was calcu- 
lated to be less than 0.047 Ci. 

RehSe Data: In 1959, a m u c l e e r  explosion in a shiekkd dl in the Radiochemical PrOC0S3ing Pilot 
Plant (30194) contaminated Building 3019, the Graphite Reactor (3001), and nearby streets and build- 
ing surfaces. All contaminated areas were decontaminated, or were covered with paint to shield alpha 
radiosctivii. Some soil was removed from contaminated areas; however, all contaminated soil was not 
removed. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.7 

WAG Name: Main Plant Area 

SWMU Name: Contamination at Base of 3019 Stack 

Location of Unit: The area of concern is now referred to as the ‘3019 Hot Bank.” Rtis 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. 

funcrion of the SWMU: Data unavailable. 

Dates of Operetion: Site contaminated: 1950s and 1980s. 

Waste CharactetiStEca: Soil analyses taken in August 1985 of the 3019 bank showed elevated levels of 
Qross alpha and moss beta, Pu, Am, Cm, Cs, and Co. 

Release Data: Building 3019 stack missions 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 m this area. The 3019 bank has been a reported source of surface and surface water contami- 
nation. 

... 
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EPA ll.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.8 

WAG Name: Main Plant Area 

SWMU Name: Graphiie Reactor Storage Canal 
8verflow---(3001/3019) 

Lucation 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. 

Genera! Dknensians and Capacities: The canal is 7.0 Irt (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 d the SWMU: The Oak Ridge Graphite Reactor fuel stwage canal connected the fuel dis- 
charge pit to the adjoining chemicalgrocessing 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 opetetioo: Sie commissioned: 1943. 
site is still in use. 

waste characteristics: Stored isotopes indude co-60 and ~r-90 .  TM canal also contains -1 m3 of 
contaminated sludge containing Pu-239 @rimarily), PU-238, Am-241, and 011-244. 

Rebase Data: The canal has bare concrete walls that have absorbed long-lived fission products and 
C0-60, and probably TFW. Results of radiation surveys were reported in 1984. NQ leakage from the 
canal has been reported. One ORNL engineering drawing contains tha notation 'overRow"; however, no 
documentation of this event can be found. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.9 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. 

Ch17f3rd DimensEons 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. 
Siteleaked: 1974. 

West8 charecteristics: Isotopes present in the primary coolant w a x  indude Na-2, &-90, 1-131, 
Ru-108, and Cs-137. There is no available information concerning the quantity of radionuclides leaked to 
surrounding soil. 

Release Date: The tank developed a leak in 1974 that releaired primary cdant  water at the rate of 
1.5 gal/min (5.7 L/min). Swveys detected radiation levels up to 2 Rlh. There is no available informa- 
tion concerning the quantity of radionuclides leaked to surrounding soil. Cleanup efforts On April 1974) 
included removing, Cteaning, and rewelding the tank, but documentation of the removal of contaminated 
soil is lacking. 
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€PA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.10 

WAG Name: Main Rant Area 

SWMU Name: Storage Pads43503 and 3504) 

Location of Unit: This storage pad is located southwest of Building 3503. fhe QRNL grid coordinates 
are N 21,520 and E 31,310. 

Ganeral 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 radionuelidecontaminated 
materials, scrap material, and metal recovery operations equipment. 

Wates of -ation: Site commissioned: late 1950s. 
Site is still in use. 

Waste cheracteristics: The major radioactivity present is t d i i v e d  to be associated with the istorage of 
U233 and PU-239. Prior to the addition of a 4411. layer of concrete to the pad in the 19709, the surface 
contamination was estimated at 100,OOO dpm 100 sq cm. No alpha radioactivity was detected during 
the latest survey. 

Release Data: AIthough 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 netal trays has 
not been determined. The pad is located just north of White Oak Creek, and migration of contaminants 
by ~ m f f  is possible. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.1 1 SWMU Name: Decommissioned Waste Holding 
Basin435 12) 

Location of Unit: fhis site is the location of the present parking lot for Building 3544. ORNL grid coordi- 
nates are N 21,370 and E 30,780. 

General Dimensions and Capacit&s: 35 12 was an earthendiked pond approxim%tely 40 X 40 ft ( 12 
X 12 m), with a holding capacity of 30,OOO gal (1 13,000 L). 

function of the SWfJ: 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 substances. 

Dates of Operation: Site commissioned: early 1940s. 
Site taken out of service: 1957. 

Waste Characteristics: Information concerning hydrogedogic and waste characteristics is scare. Sub. 
stantial quantities d process waste water that probably contained various radionuclides were 
discharged to the pond. During the late 1 W s  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. 



WAG ID Number: 1.0 

SWMU ID Number: 1.12 
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EPA i1.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

ame: Waste Holding 8asin-(3513) 

Location of Unit: Settling Basin 3513 is located in the settling basin area in the southwest corner of the 
ORNL complex in Bethel Valley, overlying the limestone bedrock of the Chickamauga Group. It is 
approximately 110 ft (33 m) north of White Oak Creek between Building 3544 and the two 190 Pro- 
cess Waste ponds (3539 and 3540). OWL grid coordinates are N 21,320 and E 31,100. 

General Dimsjons and Capacities: This unlined surface basin has been taken out of sefvice but 
remains uncovered. Dimensions are approximately 220 x 220 ft (67 x 67 m), sloping 208 x 200 ft 
(61 x 61 m) at the bottom with a normal storage capacity of about 1,880,OCna 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 the gunite tanks until 1949. 
Additional wastes were from laboratory Roor and sink drains, chemical process cells, and cooling water 
from the graphite reactor. Following construction of the Process Waste Treatment Plant, the basin 
served as a settling basin for treated effluent prior to release to WOC. 

1 m) thick and contained approximately 7 1,428 cubic ft (2,000 cubic m) of residue. In addition to 
Cs-137 and 8-90, the sediment contained measurable quantities of Co-60, Eu-154, PU-238, Pu-239, 
Am-241, and Cm-244. In an earliar study, total inventory of radionuclides was estimated to be 235 Ci, 
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. 

At the time of a September 1983 survey the sediment layer ranged from 1.6 ft to 3.3 ft (0.5 m to 

Release Data: From four quarters of eroundwater 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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€PA II.A.1 DATA SUMMARY SHEET 

... 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.13 SWMU Name: Equalization Basin435241 

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 A v e  
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 74 m) with a max- 
imum depth of 6.5 ft (2 m). It is capable of storing 1,OOO.OOO 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 r W e s  process wastes from the Bethel Valley ORNL facility, but on occasion some waste from 
the Melton Vatley facilities is received. 

Dates of Operation: The site operated from 1945 to present. 

Wasfe 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. 
Ebnzene, chloroform, and methyl0ne choride were three non-EP-TOX tmited volatile organics present, 
with average concentrations of 6.8, 3.6, and 6.4 MQIL, 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 TFW. 

Release Data: Four quarters of groundwater monitoring showed the major groundwater contaminants in 
downgradient wells to be gross alpha and beta radionuclides. 



WAG ID Number: 1.0 

SWMU ID Number: 1.14 

11-38 

EPA II.A,l DATA SUMMA~Y SHEET 

WAG Name: Main Plant Area 

SWMU Name: Process Waste Pond-43539) 

Location of Unit: The 190 Process Pond (Basin 3539) is an open pond, located in the central ORNL 
complex (Bethel Valley), south ob Building 3584 and east of the Holding Basin 3513. ORNL grid coordi- 
antes are N 21,355 and E 31,340. 

General Dimensions and Cap~cities: The pond has a capacity of 150,OOO 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). At Bin.-thick compacted clay liner w e s  as the bottom of the 
basin. 

Function of tb8 S W U :  The two 190 Process Waste ponds (sea 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 cornrnissitxwd: 1964 
Site is still in operation. 

Waste Characteristics: Wastes are derived from fioor drains, laboratory drains, steam condensates, 
and process vessel cooling waters. During January and February 1986, sludge samples were collected 
from the 190 Rocess Waste ponds (3539 and 3540) and analyzed for metal, pesticide, herbicide, and 
volatile organic constituents. A comparison of metal concentrations in EP-TQX extracts from shdge with 
EP toxicity limits i nd i ted  that none exceeded the EP toxicity limits. PesticideIherbiiide extracts were 
also below limits. Methylene chloride and 1,2-transdihloroethylene were two non-EP-TOX limited volatile 
organics present with average concentrations of 3.6 and 2.1 pg/L, respectively. Total radioactivity 
present in the ponds is estimated to be less than 10 Ci. 

Reilease Data: Fow quarters of groundwater monitoring revealed significantly higher concentrations of 
&brides, 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 H.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

S W U  10 Number: 1.15 SWMU Name: Process Waste Pond-(3540) 

L b c a w  of Unit: This basin is located South of Basin 3539 and East of the W n g  Basin 3513. ORNL 
grid coordinates are N 21,290 and E 31,340. 

General Dimsnsim and Capacitjes: The p ~ n d  has a capacity of 150,OOO 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 B-in.-thick compacted day 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 m wch a manner that when one pond is filling the other is empty or in the pro- 
c8s8 of being empt'd. 

Dates of Operation: Site commissioned: 1964. 
Site is still in operation. 

Waste Chafacferis~s: Wastes are derived from floor drains, laboratory drains, steam condensates, 
and process vessel cooling waters. During January and February 1986, sludge samples were cdlected 
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. Pesticide/herbicide extracts were 
also below limits. Methylene chloride and 1,2-transdiddoroethylene were two non-EP-TOX lhnied volatile 
organics present with average concentrations of 3.6 and 2.1 pgIL, 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 sampled from upgradient monitoring wells. 



WAG ID Number: 1.0 

SWMU ID Number: 1.16 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Nam: Sewage Aeration Pond 
(Eastb-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. 

~ensra/ D i m s i m s  and -cities:  he capacity of the lagoon is 1 x 10' gal (3.8 x IO* L), or a 
retention time of about 3 days at normal design flow [3OO,OOO galid (1.1 x l d L / d ) l .  

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 sewice. 

Waste cheracterisrics: Waste is domestic sewage produced at the ORNL. Because of leakage into 
sewers, some radioactivity can be detected in the sewage. The inventory of radionuelis is estimated 
to be less than 10 Ci. 

Release Date: When in operation, treated effiuent was released to the west sewage lagoon. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.17 SWMU Name: Sewage Aeration Pond 
(West)-2544 

Location of Unit: The sewage aeration ponds (see also SWMU 1.17) are h a t e d  at the west end of the 
main plant area. ONRL grid coordinates are N 2 1,330 and E 29,870. 

~ e m a /  Dimensions and capacities: The capacity of the lagoon is 1 x 10' gal (3.8 x 108 L), or a 
retention time of about 3 days at normal design flow [300,000 gal/d (1.1 x lO'L/d)l. 

Function of the SWMU: The site is used to replace an existing primary swage treatment piant. The 
basin is lined with plastic and contains aeration systems. 

Dates of Operation: The site is still in operation as an equalization basin for the new sewage treatment 
plant (SWMU 1.52). Site constructed: 1974. 

Waste Ctraracteristics: 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 Creetk 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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€PA 1I.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.18 

WAG Name: Main Plant Area 

SWMU Name: Coal Pile Settling 
Basin-42545) 

Location of Unit: The basin is located at the southwest comer of the coal storage pile at the ORNL 
steam plant. ORNb grid coordinates are N 20,890 and E 30,130. 

Genersl Dimensions and Capacities: Capacity of basin is 300,OOO gal (1.1 x 10' L). 

Function of the S W U :  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 as a surge 
basin for the coal pile runoff treatment faci l i .  

Dates of Operetion: Basin installed: 1978. 
Site is currently in operation. 

Waste CharacteristEcs: Waste has chemical composition representative of normal coal pile drainage. No 
hazardous waste is generated. Drainage release is covered in the UftNL NPDES permit. Average pH of 
drainage prior to treatment is 2.5. 

Release Oats: 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 10' gal/year (2.5 x lo7 Llyear). 



11-43 

WAG ID Number: 1.0 

SWMU ID Number 1.19 

EPA tl.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Low Intensity Test Reactor (LlfR) 
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 Capacitiss: Each pond is about 8 x 40 ft (2.5 x 12 m). Hoiding capacity is 
18,000 gal (68,OOO L). 

Function of the SWMU: These ponds were used to retain process waste water before its release into 
the Fiftfr Street branch of White Oak Creek. In 1964, the p o n d s  were faed with clay and earth and 
covered with grass. 

Dates of Operation: Reactor commissioned: 195 1. 
Siteinactive: 1968. 

Waste Characteristics: Very little information is avaitable. Principal contamination was probably Na-24 
(half-life of 15 h). Hydrogeobgiil conditions are similar to sites in the main ORNL installation in Bethel 
Valley. 

&lease Data: A radiogical study of the site in 1985 showed average activities of Sr-IK), 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 radEonudtde ' inventory was estimated at 20 mci of '28-137, 1 mCi of Sr-90, and 100 pCi of 
Pu-239. 



WAG IO Number: 1.0 

S W U  ID Number: 1.20 
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€PA li.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: 3567 Filter Pit (Fission Product 
Development Laboratory)--(35 17) 

Location of Unit; Located east of Building 35 17. ORNL coordinates are N 2 1,150 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 @eration: Wan operation in 1958. 
Operation continues at present. 
(Facility upgrade was completed in 1986.) 

Waste Characteristics: Present levels of radiation 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 mR/h recorded at contact. An Mndetermined 
amount of contaminated soil remains. 



WAG IO Number: 1.0 

SWMU ID Number: 1.2 1 
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EPA lI.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: FPOL LLW Transfer Line 

Loceticm of Unit The line runs from the Fission Product Development Laboratory (FPDL, Building 35171 
to the South Tank Farm (area 3507). ORNL grid coordinates are N 21,740 and E 30,910. 

General Dimensions end CepltcitieS: Originally the l i i  was a 1.5-in. (3.8-m) diameter stainless steel 
pipe about 30 ft (9 m) long and covered with a 34 (1-m) layer of soil. Part of the line goes near two 
waste storage tanks (gunite tanks). This portion of the fine was abandoned after the gunite tanks (W.5 
and W-6) were removed from m i c e .  

Function of the SWMU: The line was designed to transfer l L W  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 
cwrentiy 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) kmg. Both lines are now out of service. 

W8sfe Charscteristks: 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 1I.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.22 SWMU Name: Isotopes Ductwork/3110 Filter House 

Location of Unit: Located on Hillside Avenue, between Third Street and Fifth Street in the BRNL main 
plan! 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-D39125, 043475, 
D45152, and 045155. 

Funcfion of the SWMU: Ths Filter House is designed to handle air exhaust from cell ventilation in the 
isotopes area (buildings 3028, 3029, 3030, 3031, 3032, 3033, and 3033A). This site dso served 
Building 3038 and Building 3047. The Filter House receives exhaust from connected buildings and 
transfers air to the 3029 stack. inside the Filter House are 42 HEPA filters. Ais0 inside is a floor drain 
that collects groundwater and transports it by gravity to a sump; wafer is then pumped to Tank 
W G  10 (LLW system). 

Dates of Operation: Site began operation in early 1960s. 
Site was removed from service in 1986. 

wests characteristics: Type of wastes are not identified but are known to include radionuclides. 

Rebase 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 ID Number: 1.0 WAG Name: Main Plant Area 

SWMU 1D Number: 1.2% SWMU Name: Inactive LLW CdlectionlStorage 
Tank--ON- 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. 

Genera/ Dimensions 8nd 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. Capacity of tank is 4,800 gal (18,OOO t). The tank is dome 
shaped and covered with 6 ft (1.8 m) of compacted soil. 

Function of the SWMU: The tank was designed to hold waste from the 3019 Radiochemical Pilot Plant. 

Waste Cheracteristics: Wastes resulted from the Radiochemical Processing Plant (3019). Major con- 
taminants are Sr-90, Cs-137, Eu-152, T W ,  and -238. Total inventory of radioactivity in tfie tank has 
been dcubted to be 142 mCi. No sludge is reported to be in the tank. Major fadmudides are 9-90 
(90 m), (38-137 (20 m), and TRU (0.1 mCi). The tank contains 1,m gal (3,785 U 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 ID Number: 1.0 

SWMU ID Number: 1.23b 

WAG Name: Main Plant Area 

SWMU Name: inactive LLW Collection /Stwage 
Tank--ON-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 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. Capacity of tank is 4,800 gal (18,000 L). The tank is doms 
shaped and covered with 6 ft (1.8 m) of compacted soil. 

Function of the SWMU: This tank was designed to hold the ovsrftow from tank W-1. 

Dates of Qwation: Site commissioned: 1943. 
Taken out of service: 1960. 

waste Cheracteristics: Wastes resulted from Radiochemical Processing Plant (3019). Major Contam- 
inants are Sr-90, Cs-137, Eu-152, TRU, and Pu-238. Totai inventory of radioactivity in the tank was 
33 Ci, almost all contained in tank sludge (less than 6 mCi in liquid). Major radionuclides are Pu-238, 
Sr-90 (10 Ci), Cs-137 (10 Ci), and TRU (7 a). The PU-238 inventory has baen 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. 



WAG ID Number: 1.0 

SWMU ID Number: 1.24a 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste CotlectionlStorage 
Tank-W-3) 

Location of Unit. Located in the Tank Farm (3023 Area). ORNL coordinates are N 22,180 and 
E 30,885. 

General D M M s  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 sol. 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: 1960s. 

Waste cheracterisb: Inventory estimates of major radionuclides are Cs-137 (<lo00 a) and Sr-90 
(<loo CO and TRU (<IO0 03. Others include Pu-238, Pu-239, Am241, Cm-244, U233, U-238. The 
tank contains 4,200 gal (15,900 L) of sludge and 22,200 gal (84,OOO L) of liquid. 

??elease Deta: Yank collected surface water. Soa around the tank is contaminated by Cs-137 and 
&-go. 
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EPA 1I.A. 1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Rant Area 

SWMU ID Number: 1.24b SWMU Name: Inactive LLW Waste CdleetionlStorage 
Tank-ON-4) 

Location of Unit Located on North Tank Farm (3023 Area). ORNL coordinates are N 22,180 and 
E 30,920. 

&nerd 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 @ (161,000 L). 

Function of fhe SWMU: The tank was designed to hold metal waste from Building 3099. Tank W-4 
received uranium waste. 

Dates sf Operatiom: Site commissioned: 1943. 
Taken QUt Of swvice: 1960s. 

Waste Characteristics: Tank W-4: Major radionuclides in the high actkdy sludge are Cs-137, Sr-90, 
U-238, U-233. Others include PU-238, PU-239, Am-241, Cm-244, U-235. Estimated tank inventow is 
Cs-137 (100 Ci) and Sr-90 (100 a), and TRU (4.2 (3). The tank contains 5,800 gal (22,Qoo L) of 
sludge and 11,600 gal (44,OOO L) of liquid. 

hWease Data: Tank collected surface water. It is known that the soil around the tank is contaminated 
by Cs-137 and Sr-90. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Mant Area 

SWMU ID Number: 1.25a SWMU Name: inactive LLW Waste Collection/Storage 
Tank+- 13) 

Location of Unit: Located at the North Tank Farm (3023 Area). ORNL coordinates N 22,230 and 
E 30,865. 

General Dimensiions and Capacities: lank W-13 is a horizontal tank 11 .O 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. tt is buried in 
concrete to a depth of 7.5 ft (2.3 m). 

function of the SWMLI: Tank W-13 collected waste from the Chemistry Division Hot Laboratory Group. 

Dates of Opefation: Site commissioned: 1940s. 
Taken out of service: 1958. 

WeSte cheraclerstics: Estimated inventory is Sr-90 (300 ai, Cs-137 (30 a), and fRu (0.043 a). The 
tank contains 450 gal (1,700 L) of liquid. 

ffeleese Dare: Reason for decommissioning not documented. No major releases reported. 
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EPA 1I.A.1 DATA SUMMARY SHE= 

WAG ID Number: 1.0 

SWMU ID Number: 1.25b 

WAG Name: Main Rant Area 

SWMU Name: LLW Waste CollectionIStorage 
Tank-(W- 14) 

Location of hit.- 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 horizontal tank 9 1.0 fi (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. !t is buried in 
concrete to a depth of 7.5 ft (2.3 m). 

Function of the S W ;  Tank W-14 collected wastes from the Operations Division. 

Dates of @eration: site commisshed: 19409. 
Taken out of service: 1958. 

Waste Charactwistics: Tank W-I4 mventory is Sr-90 (8.0 a), Cs-137 (6.0 Qi, and TRU (0.ooOS a). 
The tank contains 120 gal (454 i j  of Iquid. 

Release Data: R e a m  for taking out of service not documented. No major releases reported. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

S W  ID Number: 1 . 2 5 ~  SWMU Name: LLW Waste Wlection/Storage 
Tank-(W- 15) 

Location of Lhrit: Located at the North lank Farm (3023 Area). ORNL coordinates are N 22,222 and 
E 30,880. 

General Dimensr'wrs 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 1). 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: 19408. 
Taken out of service: 1958. 

Waste Characteristics: No inventory estimate is available for Tank W-15. No estimates of remaining 
t iu id  or sludge have been made. 

Release Data: Major radionuclides are the same 8s for W-14. Reason for taking out of service not 
documented. 



WAG ID Number: 1.0 

SWMU ID Number: 1.26a 
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EPA N.A.1 DATA SUMMARY SHE€T 

WAG Name: Main Mant Area 

SWMU Name: lnactive LLW Waste Cdktion/Storage 
Tank+-5) 

Locatrbn of Uflit: Located at South Tank Fafm (3507 Area), near the intersaction of Central Avenue and 
Third Street. ORNL grid coordinates are N 22,000 and E 30,850. 

General Dimensions and Capacities: Constructed of reinforced gunite. The tanks are underground (two 
rows of three each) on a 60.04 (18.3-m) grid. Inside diameter is 50.0 ft (15.2 m), and the heiht is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (l.8-m) layer of compacted soil. Capacity is 170,OOO 
gal (643,000 L). 

Functiora of the SWMU: The tank was designed to store wastes from various ORNL projects and 
programs. 

Dares of Operanion: Site commissioned: 1943. 
Taken out of s8rvice: 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: 
Sr-90 (0.3 kCi), Cs-137 (0.02 kCi), and others (0.01 kCi). Vdume of sludge remaining in tank is 
estimated to be 6,000 gal (22,700 L). 

Rekase Data: Rainwater has infiltrated the tanks. No leakage reported. 
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EPA ll.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.26b SWMU Name: Inactive LLW Waste Collection/Storage 
Tank--(Wd) 

Location of Unit: ORNL grid coordinates are N 2 1,940 and E 30,850. 

General Dimensions and Capacities: Constructed of reinforced gunk The tanks are underground (two 
rows of three each) on a 60.0-ft (18.3-m) grid. hrside 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 Chamcf&tics: Major contaminants are Sr-90, Cs-137, Th-232, U-238, and TRU. Inventory is 
Sr-90 (2.0 kCi), Cs-137 (0.15 kcif, 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 infiittated the tank. No leakage reported. 



WAG ID Number: 1.0 

SWMU ID Number: 1.26~ 
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EBA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Inactive LL Waste Gollection /Storage 
Tank+-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 60.04 (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 eft (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 Operetion: Site commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in 

Waste ~ r a c t e f i s f i c s :  Major contaminants are Sr-90, Cs-137, Th-232, U-238, and TRU. Inventory is 
Sr-90 (2.0 kCii, Cs-137 (0,15 kCi), and others (0.04 kCi). Voltme of sludge remaining in tank is 
minimal. 

Release Data: Rainwater has infiltrated the tank. No leakage reported. 
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€PA li.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.26d SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-W-8) 

Location of Unit: ORNL grid coordinates are N 21,940 and E 30,910. 

Genera/ Dl'mensicns and Capacities: Constructed of reinforced gunite. The tanks are underground (two 
rows of three each) on a 60.M (18.3-m) grid. Inside diameter is 50.0 tt (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.6-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 WNL projects and 
programs. 

Dates of Operation: Sie commissioned: 1943. 
Taken out of service: 1978. The tank was emptied in the early 1980s. 

Waste Characteristics: Majur contaminants are Sr-90. Cs-137, Th-232, U-238, and TRU. Inventory is 
3-90 (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. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU la Number: 1.26e 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Callection/Stofage 
Tank-ON-9) 

Location of Unit: ORNL grid coordinates are N 22,000 and E 30,976. 

General Dimensions and Capacities: Constructed of reinforced gunite. The tanks are underground (two 
rows of three each) on a 60.0-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 (l.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 m the earfy 1980s. 

Waste chefactefistics: Major contaminants are Sr-90, Cs-137, Th-232, U-238, and TRU. Inventory is 
Sr-90 (2.0 kCi), Cs-137 (0.15 kCii, and others (0.04 kci). Volume of sludge remaining in tank is 
estimated to be 3,OOO gal (11,380 L). 

Releese Data: Rainwater has infiltrated the tank. No leakage reporfed. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.26f SWMU Name: Inactive LLW Waste CotIectiinIStorage 
Tank--ON-10) 

Location of Unit: ORNL grid coordinates are N 21,940 and E 30,970. 

Genere/ 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 f t  (15.2 m), and the height is 
12.0 ft (3.7 m). Each tank is covered with a 6-ft (1.84 layer of compacted soil. Capacity is 
170,000 gal (643,000 U. 

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 m i c e :  1978. The tank was emptied m the early 1980s. 

Waste Characteristics: Major contaminants are: Sr-90, Cs-137, Th-232, U-238, and TRU. Inventory is 
Sr-90 (7.0 kCi1, 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). 

Releass Data: Rainwater has infiitrated the tank. No leakage reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Rant Area 

SWMU ID Number: 1.27 SWMU Name: lnactive U W  Waste Collection / Stwage 
Tank-W- 1 1 ) 

Lucatbn of Unit: Located on the southeast cornez of the South Tank Farm (3057 Area), a 
(30 rn) north of the east of Building 3517 and about 50 ft (15 rn) from Building 3515. OANL coordinates 
N 21,865 and E 31,050. 

General Dimensbns and Capacities: Tank W-1 1 measures 8.0 ft (2.4 rn) in diameter and 5.5 ft (1.7 m) 
in height. Its capacity is 1,500 gal (5,677 L); It is covered with 6.0 ft (1.8 m) of soil overburden. It is a 
gunite tank. 

Fumtion of the SWMU; The tank was designed to serve in waste ccllection and monitoring for research 
laboratories in Building 3550. 

Dates of -ation: Site commissioned: 1943. 
Taken out of service: about 1984. 

Waste Characteristics: The tank contains about 305 gal (1,200 L) of liquid and sludge residue. Major 
radionuclides present are Cs-137, Sr-90, and Pu-238. The interior surface of the tank access is contam- 
inated wifh transferable betagamma and alpha ac t iv is  of 700 and 300 dpml100 sq cm, respectively. 
Near the surface of the tank, direct betagamma absorbed dose rates were mostly below f mradlh, 
except in the pump pit area, where a maximum rate of 28 mradlh was measured. Estimated inventory 
is Sr-90 (0.001 Ci), Cs-137 (0.001 Ci), and TRtl(0,OOl a). Of the 305 gal remaining in the tank, 
45 gal is sludge and 260 gal is liquid. 

Release Data: Tank was removed from service because of leaks. Surface dl samples show that the 
tank site is contaminated with Sr-90 and Cs-137. 



WAG ID Number: 1.0 

SWMU ID Number: 1.28 

11-6 1 

EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Inactive U W  Waste Collection/Storage 
Tank--ON- 1 A) 

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 Dimensions and Capacities: Tank is made of stainless steel and has a capacity of 4,000 gal 
(15,000 U. 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 SWAN: Tank W1-A collected wastes from the hQh radiation level analytical facilities of 
buildings 2026, 30198, and the Radiochemical Processing Pilot Plant (3019). 

Dates of Operation: Site commissioned: mid 19508. 
Taken out of service: about 1986. 

Waste characierisfics: Major contaminants: Sr-90, Cs-137, U-233, TRU. Radionuclide inventory is 
unknown. There are no records of sludge/liquid volumes. 

Releese Deta: Estimated radiation exposure rates in excess of 100 Rlh may be present in the tank 
and Wt process lines. However, the transfer line to lank 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. 
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EPA II.A.l 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 ths mter  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 Dimskms and Capacities: Tank is 8.66 ft (2.6 m) in diameter, 6.0 ft (1.8 rn) high, and con- 
structed of stainless steel. Capacity is 2,000 gal (7,600 L). 

FunCtiOn sf the S W U :  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 31 10 filter, 3039 stack, and 3092 
scrubber. 

Bates of Operetion: Site commissioned: 1950s. 
Taken out of service: 1968. 

Waste Characteristics: Main contaminants: 3-90 (e10 Ci estimated), Cs-137 (e10 Ci estimated), and 
TRU (<0.1 Ci estimated). Curie amounts of Co-60 are also detectable. No information is available on 
sludge or liquid volumes in tank. 

Release Data: Maximum direct betagamma absorbed dose is 0.23 mrad / h at 0.4 to 1.2 in. (1 to 
3 cm) above surface and 10 ft (3 m) from tank. Highest Cs-137 and (20-60 activities were 1,188 
pCi/g and 567 p W g ,  respectively. Highest Sr-90 concentrations were 207 pCi/mL and 97 @/rnL. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.3Oa SWMU Name: Inactive LLW Waste CoktionIStorage 
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 2 1,730 and E 3 1,77 1. 

Gemal D m m  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,OOO gal (3.780 L). 

Function of the S W U  Tank was designed to receive waste from research laboratories in Building 
4500. 

Dates of OparatEon: Site commissioned: 1951. 
Taken out of service: 1960. 

Waste Characteristics: Main radionuclides are probably the same as tank WC-17 (Cs-137, Sr-90, and 
TRU). Radionuclide inventory unknown but estimated to be less than 0.1 Ci. No records of sludge or 
iiquid volume exist. 

Release Data: Tank was taken out of service because of leaks. Soil cores taken in the vicinity of tanks 
WG15 and WC-17 are contaminated over their W length with 110 predominant distribution pattern 
Radionuclides observed in the soil include Cs-137, Sr-90, OMO, Am-241, and 011-244. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1 . a  SWMU Name: Inactive LLW Waste Collection I Storage 
Tank--(WC 17) 

Location of Unit: Located south of Building 3587 and west of Building 4508 near the intersection of 
FW Street and White Oak Avenue. Fifth Creek is about 65 ft (20 m) east of the tank site. QRNL grid 
coordinates are N 21,736 and E 31,771. 

Genefa! 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). R is 
not accessible from ground level. Capacity is 1,OOO gal (3,780 L). 

Function of the SWMU: Tank was designed to receive waste from research laboratories in Building 
4500. 

Dates of Operation: Sie commissioned: 1951 
Taken out of service: 1980. 

Waste chafectmktics: Main radionuclides are Cs-137, Sr-90, and TRU. The tank is full of oil (-80 gal) 
and water. The total radionuctide inventory is 2.2 mCi of Sr-90, 0.5 mCi Oi 03-137, and 1.2 mCi of 
l-RU. 

Release Data: Tank was taken out of service because of leaks. Soil cores taken in the vicinity of tanks 
WC-15 and WC-17 are ataminatad over their full length with no predominant distribution pattern. 
Radionuclides observed in the soil include Cs-137, Sf-90, co-80, Am-241, and Cm-244. 
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EPA H.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

S W U  ID Number: 1.31a SWMU Name: Inactive LLW Waste CollectionlStorage 
Tank-Uti- 1 ) 

Lucatrbn of Unit: Located near Building 3503 (south of the b u i i i )  and south of Whie Oak Avenue. 
ORNL coordiantes are N 21,520 and E 31,400. 

General Dimensions and Capaciti8s: 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 r-ved 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 
(2-137, Co-60, Sr-90, and traces of TRU. Inventory is Sr-90 (0.6 Ci), Cs-137 (0.5 Ci), and fRu (0.2 
mci). 

Release Data: A walk-over survey found absorbed dose rates to be 3.2 mrad/h. The highest tevds of 
Cs-137 and Sr-90 in surface soh were 7.6 nCi/g and 4.6 nCi/g, respectively. Groundwater was 
encountered at a core site (16.1 ft 14.9 m] below grade) and determined to be contaminated with Sr-90 
at a concentration of 97 pCi/mL. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.31b 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection/Storage 
Tank-Ut4-2) 

Locafion of Unit: The site is located near Building 3503 (south of the building) and south of Whie Oak 
Avenue. ORNL coordinates are N 2 1,524 and E 3 1,420. 

General Dimensions and Capacities: The tank is 7.0 ft (2.1 m) in diameter and 10 ft (3.0 m) 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: Sie commissioned: 1952. 
Taken out of service: 1970. 

Waste Charactmstics: Because of hiih 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 
58 dpm alpha and 3,000 dpm betagamma per 100 sq cm. Dose rate increased after shielding 
was rmved,direct dose rate was 6 radlh, and transferable contamination was 100 dpm alpha and 
22,000 dpm betagamma per 100 sq cm, respectively. 

Release Data: A WalkQVW survey found absorbed dose rates to be 3.2 mradl h, ffie highest levels of 
Cs-137 and Sr-90 in surface soils wfm 7.6 nCi/g and 4.6 nCi/g, respectively. Groundwater was 
encountered at a m e  site (16.1 ft [4.9 m] below grade) and determined to be contaminated with Sr-90 
at a concentration of 97 pCi/mL. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.3 1 c SWMU Name: inactive LLW Waste CoUectionlStorage 
Tank--fM-3) 

Location of Unit; The site is located near Building 3503 (south of the building) and south of White Oak 
Avenue. OWL coordinates are N 21,524 and E 31,436. 

General Obnensims 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). 

Functbn 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 CheracteriSticS: The tank contains an estimated 700 gal (1,800 L) of liquid. Major radionuclides 
are Cs-137, CcA30, Sr-90, and traces of TRU. Inventory is Sr-90 (0.6 Ci), Cs-137 (0.6 Ci), and TRU 
(0.ooOZ Ci). Total radioactivity measures about 1 Ci. 

Release Data: A walksver w e y  found absorbed dose rates to be 3.2 mradlh. The highest levels of 
Cs-137 and Sr-90 in surface soils w6re 7.6 nCi/g and 4.6 nCilg, 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/rnL. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG IO Number: 1.0 

SWMU ID Number: 1.32 

WAG Name: Main Want Area 

SWMU Name: Inactive U W  Waste Coliection/Storage 
Tank-W-4) 

Location of Unit: Located in the central ORNL complex between Central Avenue and White Oak 
Avenue. The nearest building is Bldg. 3500. See OANL coordinates N 21,760 and E 31,515. 

General Dimensions and Capacitjes: Tank is made of gunite. Capacity io 14,265 gal (54,000 L); diame- 
ter b 20 ft (6 rn); 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 OparatiOn: Site cammissioned: 1943. 
Yaken out of service: 1970. 

Waste C h f 8 c t m ~ ~ :  At present, ?he tank is filled with alkaline thorium and uranium sludge. Most of 
the radioactivity in tt16 tank is due to Cs-137 and small amounts of . Total radioactivi is estimated 
to be <la. Maximum absorbed dose rate above the tank contents was 8.1 rnrad/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-90 (0.06 Ci9, Cs-137 (0.5 a), TRU (0.085 Ci). 

Release Data: Soil samples revealed that there was no significant contamination at this site, with no 
activii exceeding 27 pCi/g. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.33 SWMU Name: Active LLW Waste Collection Tank420261 

LocatEon of Unit: Located east of Building 2026. ORNL coordinates are N 22,550 and E 30,655. 

General Dimensims and capecirhs: Tank type: Vertical. Diameter is 4.0 ft (1.2 m); height is 6.5 ft 
(1.9 m); capacity is 500 gal (1,892 L). Tank is in a stainlewsteel-iined concrete vault coveted by 
11.3 ft (3.4 m) of soil. 

Function of the SWMU: Tank collects LLW streams from Building 2026 and discharges into Tank W-1A 
through a 2 .M.  (5.1-cm) diameter Hastatioy line. 

Dates of Operetion: Site commissioned: 1961. 
Tank is still m 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 cotEected and discharged, available analyses indi i te the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
c060, and TRU, atthough some tanks Jso contain small amounts of uranium and plutonium isotopes. 
Because of the sampte dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerabiy 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. 



WAG ID Number: 1.0 

SWMU ID Number: 1.34 

11-70 

EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank-WC-2) 

Location of Unit: The site is located east of Building 3092. ORNL coordinates are N 22,240 and 
E 31.445. 

General D i m s i m s  and Capacities: The tank is vertical. Diameter is 5.5 ft (1.7 m). Height is 7.33 ft 
(2.2 m). Capacity is 1,OOO gal (3,785 L). 

Function of the SWMUa The purpose of the tank is to collect LLW streams contaminated wfih 1-131 
from buildings 3028, 3038, and 31 10. The tank discharges to Valve Box No. 2 at the South Tank Farm 
by way of a 2-in. (5cm) stainless steel line. 

Dates of Operetion: Site commissioned: 1951. 
lank is still in service. 

Waste Characteristics: Tank WC-2 is an active waste collection tank. The waste in ?he 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. 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 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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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.35 SWMU Name: Active LLW Waste Coltection lank-WG3) 

Location of Unit: Located south of Building 3025. ORNb coordinates are N 22,310 and E 31,175. 

&m9f0/ Dimensions and Capacities: Vertical tank. Diameter is 5.5 ft (1.7 m). Height is 7.3 ft (2.2 m). 
Capacity is 1,OOO gal (3,785 L). 

FunctiOn of the SWMU: Purpose is to collect LLW streams from buildings 3025 and 31 10. This tank 
discharges into Valve Box No. 1 by way of a 2 4 .  (5cm) stainless steel line. 

Dates of Operation: Site commissioned: 1950. 
. Tank is still in service. 

Waste Characteristics: lank WC-3 is an active waste col tect i  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 nuctides of concern are Sr-90, Cs-137, 
Co-65, and TRU, although some tanks atao contain small amounts of uranium and plutonium isotopes. 
Because of the sample dilutions required to allow handling of radioactive tank tiiuids, the detection h i t s  
are considerably above those required for RCRA hazardous waste determinations. As a result, only tim- 
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. 

Rehxtse Data: No releases reported. 



WAG ID Number: 1.0 

SWMU ID Number: 1.36 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Inactive LLW Waste Collection Tank-WG4) 

Locarion of Unit: The OWL coordinates for the lank are N 22,210 and E 31,145. This tank is located 
west of Building 3026. 

@ntwal D i m s h s  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 ft in length. The top of the tank is located 8 ft 
(2.4 m) below the surface. M 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.diarn (2,5cm-diam) stainless steel line. It 
discharges through a 24n. (5cm)  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 Qwation: Date installed: early 1950s. 
Taken out of service. 

Waste cheracferistics: Tank WC-4 is an inactive waste collection tank. The waste in ttre 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 coliected and discharged, availaMe analyses ind i te  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, aithough some tanks also contain small amount$ 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 tor RCRA hazardous waste determinations. As a 
result, only limited chemil analyses have been conducted to date. These analyses, however, appear 
to i n d i t e  a greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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EPA II.A.l DATA WMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.37a 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Wlection Tank-WC-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. 

Generel Dimensions and Capacitk: The unit is a vertical stainless steel tank that rests ~1 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 volwne of 1,OOO gal (3,785 L) and a noma4 operating volume of 
750 gal (2,839 L). All tines entering or leaving the tank are 2-in.diam (fj-cmdiirn) 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. 

D8feS of Operation: Date installed: 1952. 
Tank is still in service. 

Wffst6 Ch8racteristics: Tank WC-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, Cs-137, 
C0-60, and TRU, atthough 8ome 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 cmmder ’ ably above those required for RCRA hazardous waste determinations. As a resuit, only lim- 
ited chemical analyses have been conducted to date. These anatyses, 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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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.37b 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank-WcS) 

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. 

Gener8l Dimskms and Capaciiies: 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 5.87 ft (1.7 m) in length. The tank top is !mated 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 (scm-diam) stainless steel. 

FumtiOn of the SWMU: The tank receives waste from buildings 3508, 3541, and 3592. !t discharges to 
Valve Box No. 2 at the South Tank Farm. 

Dates af 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 ere 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. 
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EPA li.A.1 DATA SUMMARY SHEET 

WAG IC) Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.37~ SWMU Name: Active LLW Waste Collection Tank-WC-8) 

Location of Unit: The ORNL coordinates for the tank are N 2 1,505 and E 3 1,425. This tank is located 
south of Building 3503. 

General Dimensions and capecities: 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,OOO 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 (5cmdiam) stainless steel. 

Function of the S W U :  The tank receives waste from Building 3508 and discharges to Valve Box 
No. 2 at the South Tank Farm. 

Dates of Operation: Date installed: 1952. 
Tank is still in service. 

Waste charecteristics: Tank W C 8  is an active waste collection tank. The waste in the tank is pumped 
or ietted to the waste storage tanks at a preset time interval, M when the tank is filled. Because the 
waste is continuoosly being coaected and discharged, available analyses i n d i t e  the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
-0, 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 anaJyses have been conducted to date. These analyses, however, appear to i n d i t e  a 
greater concern due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.37d 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank-WGQ) 

Location of Unit: The ORNL coordinates for the tank are N 21,500 and E 31,400. 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 7.0 ft (2.1 m) in diameter and 10.75 ft (3.3 m) in length. The tank top is located 8.5 ft 
(1.9 m) below the surface. lt has a volume of 2,140 gal (8,100 L) and a normal operating volume of 
1,558 gal (5,867 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 @eration: Date installed: 1952. 
Tank is sti l l  in service. 

Waste Characteristh: Tank WC-9 is an active waste collection tank. The waste in the tank is pumped 
or btted 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 indite the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, c3-137, 
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 radiosctive 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. 



11-77 
... 

EPA ll.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU ID Number: 1.38 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank-WC-7) 

Location of Unit The OWL coordinates for the tank are N 21,600 and E 31,200. This tank is located 
west of Building 3504. 

General Dimensrbns end Capacities: fhe 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) m 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 U and a normal operating volume of 
750 gal (2,839 L). The lines entering and leaving the tank are 2-in.dim (5cMam) steel pipes. 

Function of the S W :  The tank collects low-level waste from Building 3504. lt discharges to Valve 
Box No. 1 at the South Tank Farm. 

Dates of Operatrbn: Date installed: 195 1. 
Tank is stiU 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 cotlacted and discharged, available analyses indicate ttte contents of the 
tank only at the time of measurement. In general, the maior nuclides of concern are Sr-90, Cs-137, 
C0-60, 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 lquids, the detection limits 
are consklerably above those required fof 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. 



WAG ID Number: 1.0 

SWMU ID Number: 1.39a 

11-7 8 

EPA I1.A.1 DATA SUMMARY SHEET 

WAG Name: Main Rant Area 

SWMU Name: Active LLW Waste Collection Tank-WC-10) 

Location of Unit: The WNL 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 stainless steel tank enclosed in a concrete 
vault. The tank is 6.3 f t  (1.9 m) in diameter and 10.3 R (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 (8,705 L) and a normal 
operating volume of 1,650 gal (6,245 L). 

function of the S W :  The tank collects low-level waste streams from buildings 3029, 3030, 3031, 
3032, 3033, 3047, 3092, and 3039. It discharges to Valve b x  No. 1 at the swth Tank Farm. 

Dates of Qperath: Date installed: 1951. 
Tank is still in service. 

Waste characteristics: Tank WC-10 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 rnaiof nuclides of concern are Sr-90, 
Cs-137, C0-60, and TRU, although some tanks also contain small amounts of uranium and piutmiurn iso- 
topes. Because of the sample dilutions required to abw 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 khan to the hazardous waste constituents. 

Releese Data: No releases reported. 



11-79 

EPA I.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.39b SWMU Name: Active LLW Waste Collection Tank-WG1 1) 

Location of Unit: The ORNL coordinates for the tank are N 2 1,730 and E 3 1,765. This tank is located 
south of Buitding 3587. 

General D B n s  and Capacities: The unit is a horizontal stainless steel tank endosed 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 tt (2.7 m). The unit has a volume of 4,600 gal (17,412 4 and a nor- 
mal operating volume of 2,900 gal (10,977 L). 

Functrbn of the SWMU: The tank recsives waste from buiMings 45OON Wing 1, 4505,4507, and 4556. 
It discharges to Valve Box No. 1 at the Soutb Tank Farm. 

Dates of Operation: Date installed: 1951. 
Tank is still in service. 

Waste Characteristics: Tank WG11 is an active waste collection tank. The waste in the tank is 
pumped or jetted to the waste storage tanks et a preset time interval, or when the tank is fitled. 
Because the waste is continu00sly being cofiected and discharged, aveilabfe 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, C0-60, and TRU, atthough some tanks also contain small amounts of uranium and plutonium iso- 
topes. Because of the m p l e  dilutEons required to abw handling of radioactive tank liquids, the detec- 
tion limits are considerably above thaw required for RCRA hazardous waste determinations. As a 
result, Mdy limited chemicat analyses have been conducted to date. These analyses, however, appear 
to indicate a greater concern due to radionuclides than to the hazardous waste constituents. 

Rehse Data: No releases reported. 



WAG ID Number: 1.0 

SWMU ID Number: 1.3% 

11-80 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank-WC-12) 

Location of Unit: The ORNL coordinates for the tank are N 21,710 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 7.9 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,OOO gal (3,785 L) and a normal 
opefating volume of 700 gal (2,649 L ) ~  

Function of the SWMU: The tank receives waste from buildings 4505 and 4507. tt discharges to Valve 
Box No. 1 at the South Tank Farm. 

Datt?S of Operatian: Date installed: 1951. 
Tank is still in service. 

Waste CharactmstECs: Tank WC-12 is an active waste cdlection 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 a? the time of measurement. In general, the major nuclides of concern are Sr-90, 
(3-137, 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 chemiil analyses have been co(Ic(ucted to date. These analyses, however, appear 
to indicate a greater COCICB(II due to r a d i i ~ l i d e s  than to the hazardous waste mstituents. 

Release Data: No releases reported. 



11-8 1 

EPA II.A.l DATA SUMMARY SHEFT 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.39d SWMU Name: Active LLW Waste Collection Tank--(WGl3) 

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 Dime- 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,OOO 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 4500S, 45OON, 4507, and 4508. It 
discharges to Valve Box No. 1 at the South Tank farm. 

Dates of Operation: Date installed: 195 1. 
Tank is still in service. 

Waste Characteristics: Tank WC-13 is an active waste cotlsction tank. The waste in tbe 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 b e i i  collected and discharged, available analyses indicate the cun- 
tents of the tank only at the time of measurement. In general, the major nuclides of concern are Sr-90, 
Cs-137, co-80, and TRU, although some tanks also contain small amounts of uranium and plutonium iso- 
topes. Because of the sample dikrtions required to allow handling of radioactive tank rquids, the detec- 
tion limits are considerably above those required for RCRA hazardous waste determinations. As a 
result, only limited chemical andyses have been conducted to date. These analyses, however, appear 
to indicate a greater concern due to radionuckdes than to the hazardous waste constituents. 

Release Data: No releases reported. 



WAG iO Number: 1.0 

SWMU ID Number: 1.398 

11-82 

EPA il.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Gollection Tank-(WG-14) 

Location of Unit: The ORNb 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 rn) in diameter and 7.3 ft (2.2 m) long. The depth from the ground sudace 
to the top of the tank is 9.3 ft (2.8 m). The unit has a volume of 1,OOO gal (3,785 L) and a normal 
operating volume of 7 0  gal (2,649 L). 

Function of the SWMU: The tank receives waste from Buildings 4501 and 4507. It discharges to Valve 
Box NO. 1 8t the South Tank Farm. 

Dates of Operation: Oate installed: 1951. 
Tank is stili in service. 

Waste Characteristics: Tank W C 1 4  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 
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, C0-60, 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 RCF1A hazardous waste determinations. As a 
resuit, only limited chemical analyses have been conducted to date. These analyses, however, appear 
to indicate a greater coc~cefn due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



11-83 

EPA W.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Pbnt Area 

SWMU ID 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. 

Genera/ Dimensions and Capadfies: The unit is a horizontal stainless steel tank enclosed in a concrete 
vault. The tank is 5.1 ft (1.8 m) in diameter and 9.7 ft (2.8 m) kmg. The depth from the ground surface 
to the top of the tank is 12.9 ft (3.9 m). The unit has a voiume of 2,100 gal (7,949 U and a normal 
operating vdume of 1,500 gal (5,678 L). 

Function of the SWMU: The tank receives low-level waste streams from buiklings 3001, 3002, 3003, 
3004, 3005, 3008, 3104, 3010, 31 19 and 3042. It discharges to Valve Box No. 1 located at the 
South Tank Farm. 

D8tes of Operefion: Date installed: 1953. 
Tank is still in service. 

Waste charectersfics: 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, C0-60. and TRU, although some tanks also contain srmall 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 

€PA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID 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. 

Genera! 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 diameter and 5.33 f t  (1.6 rn) long. The tank has a volume of 700 gal 
(2,650 L) and 8. normal operating volume of 400 gal (1,500 1). 

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 GollectiOn tank. The waste in the tank is pumped 
or jetted to ttre 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 mjor nuclides of c o n m  are Sr-90, Cs-137, 
Co-60, and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of ttre sample dilutions required Yo aflow handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only lirn- 
R e d  chemical analyses have been conducted to date. These analyses, however, appear to indicate a 
greater concern dua to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



11-85 

EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 

SWMU iD Number: 1.42a 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank+-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 Difnensions and Capecities: 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,OOO gal (3,785 L) and a normal 
operating vdume 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 charecteristics: 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 fined. Because the 
waste is continuwsly being collected and discharged, available analyses indicate the contents of the 
tank only at the time of measurement. In general, the major mtcfides of concern are 3-90, 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 radiosdive tank liquids, the detection limits 
we considerably above those required for RCRA hazardous waste determinations. As 8 result, only lirn- 
ited chemical analyses have been conducted to date. These analyses, however, appear to indicate a 
greater concern due to radionudis than to the hazardous waste constituents. 

Release Data: No releases reported. 



WAG ID Number: 1.0 

SWMU ID Number: 1.42b 

11-86 

EPA I1.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection Tank-(W-17) 

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 R (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,OOO gal (3,785 L) and a normal 
operating volume of 700 gal (2,649 I). 

Function of the SWMU: This tank collects LLW from hot cells in Building 3026. 

Dates of Operetion: Date installed: 1950. 
Tank is still in senrice. 

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, 
C0-60, 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. 



WAG ID Number: 1.0 

SWMU ID Number: 1 .42~ 

11-87 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste CoWion Tank+-18) 

Locetion of Unit: The OWL coordinates for the tank are N 22,030 and E 31,700. This tank is h t e d  
east of the South Tank Farm. 

General Dimensions and Capacities: The unit is a vertical stainless steel tank that rests on a concrete 
stab. 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 in). The unit has a vofwne of 1,OOO gal (3,785 L) and a normal 
operating volume of 700 gal (2,649 L). 

Function of the S W U :  This tank collects U W  from hot cells in Building 3026 and liquids from the 
3500 Area cell ventilation duct. 

Dates of Operation: Date installed: 1950. 
lank 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 wdides of coflcm are Sr-90, Cs-137, 
C0-60, and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
E3ecauw 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 l i i  
ited chemicai 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. 



11-88 

€PA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 

S W U  ID Number: 1.438 

WAG Name: Main Plant Area 

SWMU Name: Active LLW Waste Collection/Storage 
Tank-W-2 1) 

Location of Unit: The ORNL coordinates for the tank are N 2 1,935 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 stainless- 
stWined concrete vault (double containment). The tank is 12.0 ft (3.6 m) in diameter and 60.0 ft 
(18.3 m) kmg. The depth from the ground surface to the top of the tank is 20.0 ft (6.1 m). The una 
has a volume of 50,OOO gal (189,270 L) and a nof’tnal operating volume of 40,OOO gal (151,416 L). 

Function of the S W U  The unit receives LLW streams from Valve Box No. 1 and Valve Box No. 2 
located at the Swth Tank Farm. The tank functions as a collection and holding tank for feed wastes to 
the LLW evaporator. 

Dates of opercltion: Date installed: 1976. 
Tank is still in service. 

Waste Characterism: Tank W-21 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 i n d i t e  the contents of the 
tank only at the time of measurement. In general, the major nuclides of concern are 3-90, Cs-137, 
Co-60, and TRU, although some tanks also contain small amounts of uranium and plutonium isotopes. 
Elecause of the sample dilutions required to allow handling of radwctive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste detemtinations. As a result, only lim- 
ited chemical analyses have been conducted to date. These analyses, however, appear to i n d i t e  a 
greater conem due to radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



11-89 

EPA H.A.l DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.- SWMU Name: Active LLW Waste collection I Storage 
Tank+-22) 

Location of Unit: The ORNL coordinates for the tank are N 2 1,935 and E 30,570. This tank is located 
war Suikhg 2537. 

Genefal Dl'mensions and c8peCfties: 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 gtwnd surface to the top of the tank is 20.0 ft (6.1 m). The unit has a 
vdume of 50,OOO gal (189,270 L) and a normal operating volume of 40,000 gal (151,416 U. 

Funclion of the S W U :  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 hokjing tank for feed wastes to 
the LLW evaporator. 

Dates of Operation: Date installed: 1976. 
Tank is still in mice. 

Waste Characteristics: Tank W-22 is an active waste colktion tank. The waste m 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 rn&ior nuclides of concern are Sr-90, Cs-137, 
co-80, and TRLI, although some tanks a h  contain small amounts of uranium and plutonium isotopes. 
Becsuse of the sample dhtiions required to albw handling of radioactive tank liquids, the detection limits 
are considerably above those required for RCRA hazardous waste determinations. As a result, only l i i  
ited cttemical anafyses have been conducted to date. These analyses, however, appeav to indicate a 
greater c o n m  due to radionuclides than to the hazardous waste constituents. 

&lease Date: No releases reported. 



WAG ID Number: 1.0 

SWMU 1D Number: 1.44 

11-90 

EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

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 Capacities: The unit is a horizontal stainless steel tank enclosed in 8 stainless- 
ste&lined concrete vault (double containment). The tank is 12.0 ft in (3.6 m) diameter and 60.0 ft 
(18.3 rn) long. The depfh 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 b) and a normal aperating volume of 40,oOO gal (151,416 L). 

function of the SWMU: The unit receives and stores the concentrated waste from the evaporator facii- 
ity prior to transfer to tanks W-24-W-31 in Melton Valley. 

Dates of @eration: Date installed: 1976. 
Tank is still in service. 

Waste Characteristics: Yank W-23 is an active waste collection tank. vhe waste in the tank is pumped 
or jetted to the waste storage tanks at a preset time interval, or when the tank is filled. h a u s e  the 
waste is continuously being collected and discharged, available analyses indicate the contents of the 
tank only at the tinre of measurement. In general, the major nuclides of concern are Sr-90, Cs-137, 
c060, and TRU, atthough some tanks also contain small amounts of uranium and plutonium isotopes. 
Because of the SBmple dilutions required to allow handling of radioactive tank liquids, the detection limits 
are considerably above those required for M A  hazardous waste determinations. As a result, only lim- 
ited dremieal 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. 



11-9 I 

EPA lI.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SwMtl IO Number: 1.- SWMU Name: Active LLW Waste Concentrate Storage 
Tank-(G 1)' 

Location of Unit: The ORNL coordinates for the tank are N 21,820 and E 30,600. This tank is h a t e d  
at Building 253 1. 

General Dimensions snd 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,OOO gal (151,416 U. 

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 M o n  Valley. 

Dates of Operetion: Date installed: 1964. 
Tank is still in service. 

Waste Characteristics: Tank G1 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 maiOr nuciides of concern are Sr-90, Cs-137, C0-60, and "FtlJ, 
although some tanks also contain small arnutmts of uranium and plutonium isotopes. Because of the 
sample dilutions requited 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 radionuclides than to the hazardous waste constituents. 

Release Data: No releases reported. 



11-92 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.45b SWMU Name: Active LLW Waste @oncentrate Storage 
Tank-(C-2) 

LocatiOn of Unit: The ORNL coordinates for the tank are N 2 1,820 and E 30,600. ?his tank is located 
at Building 2531 ~ 

General D i m s b n s  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 $0.0 ft (18.3 m) long. The unit 
has a volume of 50,000 gal (189,270 L) and a normal operating volume of 40,OOO gal (151,416 L). 

Function of the S W U :  The tank is part of an additional storage system to receive concentrates from 
the evaporator facility prior to transfer to tanks W-23 and then to W-24-W-31 in Melton Valley. 

Dates of qoesSfion: Date installed: 1964. 
Tank is still in service. 

Waste charectmstics: Tank C-2 is an active waste 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 TRU, although 
some tanks also contain small amounts of uranium and plutonium isotopes. Because of the sample dilu- 
tions required to allow handling of radioactive tank liquids, the detection limits are considerably above 
those required for E R A  hazardous waste determinations. As a result, onty 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 constitusnts. 

Release Data: No releases reported. 
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EPA H.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.46 S W U  Name: Wid  Waste Storage Area (SWSA) 142624) 

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. 

Genere/ D/msions  and Capacities: The site is triangle shaped and encompasses approximately 1 acre 
(0.4 ha). lt is fenced and grassed. 

Function of the SWMU: SWSA 1 was the first area used for burial of low-level sdid wastes. 

Dates of Operation: Site commissioned: 1943. 
Taken out of service: 1944. 

Waste Chracferistics: The burial ground is contaminated with unknown radionuclides and unidentified 
chemical constituents. Onty a small amount (2,000-4,OOO a) of sol i  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 web 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. 



WAG ID Number: 1.0 

SWMU iD Number: 1.47 
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EPA Ii.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Soli 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 
area of ORNL. northwest of Building 4500. ORNL grid coordinates are N 22,420 and E 32,310. 

Genera/ Dimensons and Capacities: The disposal area encompassed approximately 3.5 acres (1.4 ha). 
It is currentty unfencad and bas 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 stainless steel drums, and alpha 
contaminated material from off-site. 

Dates of Operatian: Site commissioned: 1944. 
Taken out of service: 1946. 

Waste Charactersh: 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 &e was closed in 1946. 

Release Data: No significant migration of radionuclides has taken place from SWSA 2. Coring was mn- 
ducted in 1976 on the site as a part of subsurfaca investigations for a new building. Analysis of these 
samples i nd i ted  that the soil and water from 25 locations around the site did not contain concentra- 
tions of tritium, gross beta, or gross alpha levels that were significantly haher than background samples 
collected throughout eastern and central Tennessee. 
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€PA fl.A.1 DATA SUMMARY SHEET 

WAG IO Number: 1.0 WAG Name: Main Plant Area 

SWMU ID Number: 1.48 SWMU Name: Low-Level Waste Evaporator-(253 1) 

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 2 1,820 and E 30,600. 

General Oimsions and Gapacities: Two 60O-gallh (2,270-clh) evaporatots are pwided. All stainless 
steel vessels are contained in reinforced concrete vaults. Sumps and leak detection devices are pro- 
vided. 

Function of t b  SWU: The Evaporator is used to concentrate U W  prior to storage or further treat- 
ment. 

Dares of Operation: Initiated: 1985. 
Second evaporator installed in 1979. The site is currentty operational. 

Waste Characteristics: Feed to tt\e Evaporator is ORNL LLW. Major radionuclides are Sr-90, Cs-137, 
C0-60, Ru-106, and trivalent rare earths (TRE). Some uranium, phrtonium, and TRU are also pr0S€M. 

Release Data: No releases reported. 



WAG ID Number: 1.0 

SWMU ID Number: 1.49 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Main Flant Area 

SWMU Name: Neutralization Facility--(35 18) 

Location of Unit: The Neutralization Facility is located in the southwest part of QRNL just east of the 
current Pwrp (Building 3544). ORNL grid coordinates are N 2 1,400 and E 30,400. 

General Dimensions and Capacities: Concrete tank is divided into sections. Total capacity is about 
40,OOO gal (151,416 L). 

Function of the S W U :  The main source of wastewater routed to Building 35 18 is blowdown from the 
ORNL steam plant located to the west of the facility. 

Dates of Operation: Constructed in the late 195os, the Neutralization Facility treated the radioactive 
contaminated process wastewater. In 1979, the PWTP was consWucted, and Building 3518 was con- 
verted to provide neutralition of wastewater born various QRNL 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 boiier feed water. The primary species are sulfate ions. 

Release Data: Once the wastewater has been neutralized and allowed to pass through the dearwell, it 
is routed directly to White Oak Creak. The typical flow through the system is 40,000 galId 
(151,416 L/d). 
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EPA tl.A.1 DATA SUMMARY SHEET 

WAG ID Number: 1 WAG Name: Main Plant Area 

SWMU ID Number: 1.50 SWMU Name: PCB Storage Aread2018 w) 

Locstion 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. 

Genera! D h s i m s  and Capecities: 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 PCBcontaining materials. 

Dates of Operation: Installed: September 1985. 
Slte is shm in use. 

Weste Characteristics: The waste consists of FCBantaminated materials. 

Release Data: No releases or spills have been reported. 



WAG ID Number: 1.0 

SWMU ID Number: 1.51 
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EPA ll.A.1 DATA SUMMARY SHEET 

WAG Name: Main Piant Area 

SWMU Name: Process Waste Treatment Plant-(3564) 

Lcrcathn of Unit: The site is h a t e d  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 L/min). Basin 3524 
is used to store excess ftaw during periods of high waste production. Design capacity of plant is 
288 galld (1,090 L/d). The open, unlined, 750,ooOgal (2,835,000L) basin (3524) provides surge 
capacity for the plant. 

Function of the S W U :  The site is used to treat process waste for removal of Sr- 
Treatment plant uses a scavenging prscipitator-ion exchange (SP-IN process developed at QRNL. This 
process involves chemical precipitation, filtration, and ion exchange. Effiuent is discharged to White Oak 
Creek through an NPDES 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 
#e system and the addition of LLW evaporator overhaad, radionuclides are normally detected in the 
prows waste. Major radionuclides are Sr-90 and 0-137. 

Release Data: Ion exchange resin is regenerated with nitric acid, and the solution is concentrated by 
evaporation and transferred to the bw-level waste evaporator facility for storage. Sludge from the 
ciarifi/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 NPOES discharge point. 



WAG ID Number: 1.0 

SWMU ID Number: 1.52 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Sewage Treatment Plant-(2521) 

Locatian of Unit: The sanitary wastewater treatment facility, located in Building 2521 at the west end of 
ORNL near the steam writ, serves a major pottion of ORNL. ORNL grid coordinates are N 2 1,110 and 
E 29,980. 

General Dimensions end Capacities: Capacity of the new plant is 300,OOO gal /d (1.1 X lod L / d). 

Function of the SWMU: The facility treats sanitary wastes from the main plant area prior to release to 
Whiie Oak Creek. tn recent years, the previous waste treatment system occasionally failed to meet the 
discharge limitations of its NFDES permit issued by the EPA. fhe new extsndedaeration activated 
sludge treatment system consists of an aeration chamber, a darifier, sfme 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 f m t  to the sludge holding 
basin. When sludge wasting is necessary, ii 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, although infiltration into 
the sewer system may introduce trace levels of radionuclides. No process wastes are incfuded in the 
domestic waste. 

W a r n  Dah: Wastewater effluent from the final clarifier flows to the fier system and then to the 
existing Parshall flume-chlorine contact structure where it is measured, sampled, and &lormated 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. 



WAG ID Number: 1.0 

SWMU ID Number: 1.53 
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EPA 1I.A.1 DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

SWMU Name: Septic Tank for Building 3000--(X~?8) 

Location of Unit." Site is Located north of the 3O00 substation. ORNC grid coordinates are N 23,100 and 
E 31.300. 

&?era/ Dimensions and Capacities: lank is 36 years old, constructed of concrete, and ha8 a capacity 
of 580 gal (2,190 L). 

Function of the SWU: Septic tank servicing Building 3OOO. 

Dates of Operetion: Site commissioned: 1950. 
Site is still in operation. 

Waste Cheracteristics: Wastes are domestic sewage; there is not indication that hazardous or nonha- 
zardous chemical wastes have been discharged to the tank. No radioactive waste was added to tank. 

Release Data: No reported ieaks OT releases. 



11-IO1 

EPA II.A.l.O DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Rant Area 

SWMU ID Number: 1.54 SWMU Name: Waste Oil Storage Tanks425251 

Location of Unit: The two oil storage tanks are located on the southeast side of Buitdii 2325. ORNL 
grid coordinates are N 21,930 and E 30,310. 

General 5imensEons 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 S i n .  (Qlcm) steel dike. 

Function of the SWMU: These units are holding tanks for waste oil. One tank is designed for sotuble 
oils. 

Dates of Qeration: Site installed: 1984. 
Tanks are still in service. 

Waste Charactedtics: Waste is used oil. When the tanks are filled, oil is transferrd to 55-gal drums 
and stored for recycling. 

Release Data: No releases have been reported from these tanks. 
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€PA II.A.1 DATA SUMMARY WE€T 

WAG IO Number: 2.0 WAG Name: White Oak Cresk/Wie Oak Lake 

SWMU ID Number: 2.1 SWMU Name: White Oak Lake and Embayment (7846) 

Locefbn 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 (CRK 33.5). The Dam was built about 0.6 mile (1.0 km) 
upstream from where White Oak Creek empties into the Clinch River. ORNL grid coordinates of the 
White Oak Darn are N 15,330 and E 23,360. 

General Dimensions and Capacities: The lake fm a body of water about 20 acres (8 ha) in area. 
Estimated volume in 1979 was 4,589,000 cubic ft (130,000 cubic In). 

Function of the S W U :  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 WNL operations and waste stofage areas. 

Dates of Operetion: Site corpunission&: 1943. 
Site is still operating (after being drained in 1954). 

Waste charecteristics: Main radioactive contaminants are Sr-90, eS-137, Th, U, and TRU. No accurate 
estimates exist fur the inventory of hazardous chemicals in the lake; however, preliminary %oping sur- 
veys have shown contamination by Cd and Cf in stream gravels. The average 1985 concentrations of 
radionucf- in the water discharged at whie Oak Dam were m, 63 x lo-* pCilmL; Cs-137, 42 
x 10-OpCi/mL; SI-90, 300 x l 0 - O  &i/rnL; and H-3, 350 x lo-* pCi/mL. The lake bed contains an 
estimated sedknent volume of 1.3 x 10' cubic m of sediment, with estimated activities of 69-137, 
591 Ci; C0-60, 33 Ci; and Sr-90, 20 Ci. 

Release Data: Total curie dwharge from WOD in 1985 was Sr-90 (3.0 C9, Cs-137 (0.42 Ci?, 
(0.62 a), and H-3 (3,700 Cii. 



11-103 

EPA II.A.l DATA SUMMARY SHEET 

WAG IO Number: 2.0 WAG Name: White Oak Creek/White Oak Lake 

SWMU ID 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 Dimnsions end Capacities: This system drains an area of 3,830 acres (1,550 ha). 

function of the S W U :  The creek drains the ORNL mstaHation. Treated sewage and process wastes 
are released to the creek after treatment. LLW after treatment in the P M P  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 Characterhtics: Main contaminants are Sr-90, C0-60, Cs-137, K3, and metals (Hg. Zn, and Cr). 
Hazardous chemicals, including pc88, may also be present in the stream sediments. The estimated 
inventory is 9-90 ( X . 0  Ci), Cs-137 (>100.0 CO, PU-239 (0.5 Ci). 

Release Data: See S W W  2.1. 



WAG ID Number: 3.0 

SWMU ID Number: 3.1 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Solid Waste Storage Area (SWSA) 3 

SWMU Name: SWSA 3 (1001) 

Location of Unit: SWSA 3 is located in Bethel Valley h a fenced area at the foot d Haw Ridge about 
0.6 mile (1.0 km) west of the ORNL complex. ORNL grid coordinates are N 21,760 and E 26,200. 

General D i m s b n s  and Capacities: Approximate total area is 7 acres (2.8 ha). It is estimated that 
44,OOO to 56,000 Ci of radioactive waste was buried in SWSA 3. It is estimated that 6Oa,oQo cu R of 
LLW was buried. 

Frrncticlra of the SWMU: The site was used as a landfill for the storage of low-level solid radioactive 
waste. The site was also used to store scrap metal. 

Dates of Operation: Site commissioned: 1946. 
Taken out of service: 195 1. 

Waste Charact&-: Little is known about the kinds of wastes stored at this site. Large i t m s  wlw8 

stored aboveground within the fencebin area. Alpha wastes containad in drums were deposited in 
concrete-lined trenches and covered with concrete. Betagamma wastes were buried in unlined trenches 
and backfilled with soil. 

Release Data: In 1964, well water samples were analyzed and indicated tha presence of small amounts 
of trivalent rare earths mE), Sr-90, and K3. Well water samples cdlected in 1973 indicated Sr-90 lev- 
els up to 3.0 dprn/rnl. soil samples analyzed in 1978 indicated levels higher than natural background. 
Geologic and hydrologic factors of this area favw a complex pattern of radionuclide movement. Frac- 
tures and solution cavities of the limestone represent potential pathways for groundwater movement and 
radionuclide migration. 

A connection from SWSA 3 to Raccoon Creek has also baan demonstrated and is thought to 
represent a solution channel that allows rapid transmission of water during storms. 
radionuclides transported are small. 

quantities of 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 3.0 WAG Name: sotid Waste Storage Area (SWSA) 3 

SWMU ID Number: 3.2 SWMU Name: Ctosed Scrap Metal Area (1 562) 

Location of Unit; A trianglsshaped section (approximately 4 acres [ 1.6 haD is situated south of a per- 
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 Caprlcitbs: The area covers about 4 acres (1.6 ha). 

Function of the S W U :  The purpose of the site was to serve as a storage site for contaminated metal. 
Most of the scrap has now been burid in other SWSAs (10841, and the area is posted. 

Dates of Operation: Site commissioned: 195 1. 
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 reporred. 

Release Data: Health Physics surveys of the area indicated that a radioactive tank is buried near the 
SWSA 3 boundary. One area s M  gross radioactivity or Cs-137 lev& significantly above back- 
ground. tt is suspected that this contamination came from runoff from SWSA 3. Surveys i n d i t e  that 
contamination of the scrap metal is very low, if present at all. 



WAG ID Number: 3.0 

SWMU ID Number: 3.3 

11- 106 

€PA Il.A.1 DATA SUMMARY SHEET 

WAG Name: W i d  Waste Storage Area (SWSA) 3 

SWMU Name: Contractors’ Landfill---(l554) 

Location of Unit: The site is located west of SWSA 3, which is located west of the main ORNL plant 
area. ORNL grid coordinates are N 21,420 and E 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 ths Unit: The purpose of the landfill is disposal of debris from construction sites and noncon- 
taminated demolition activities. The site is also used as a disposal area for fly ash from the 
steam plant. 

Dates of Operetion: Opened: 1975. 
Site is still in operation. 

Waste Characteristics: This facility is now permitted by TDHE. Only noncontaminated debris and con- 
struction materials are allowed in !he landfill. No hazardous or radioactive wastes are allowed. Prior to 
permitting, it is believed that similar materials were disposed of in the Contractors’ 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 cornpli- 
awe. 

Relesse Data: No releases reported. 



WAG ID Number: 4.0 

SWMU 10 Number: 4.1 
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EPA Il.A.l DATA SUMMARY SHEET 

WAG Name: Solid Waste Storage Area (SWSA) 4 

SWMU Name: Low-Level Waste Line North of 
Lagoon Road (7800) 

Locarion of Unit: The site is located along Lagoon Road. ORNL grid coordinate8 are N 19,880 and 
E 29,400. 

Genere/ Dimenshs and Cap8cities: SWMU 4.1 is the LLW transfer line thet is located bn the north 
side of Lagoon Road. Line 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 2in.diam (5cm 
diam) castiron pipe installed in June 1954 to transfer LLW from the Bettrel Vatby waste storage tanks 
to Waste Pit 2. Carbon steel extensions to Trench 5 (19601, Trench 6 (19611, 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 Facir i  (1.5 miles). This line was replaced in 197 1 by a stainless 
steel line installed next to the d d  cast-iron lie. This line was taken out of service in 1975. 

Dates of Operetion: Sie commissioned: 1950. 
Sie inactive: about 1980. 

Waste Characteristics: Wastes handled in the transfer system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Ru-106, Co-60, and various rare earths. Some plu- 
tonium, uranium, and TFiU isotopes were also present in the waste streams from certain sources. (See 
waste description entry for SWMU 1.5a for additional details.) 

Retease Data: Radiation measurements at 3 ft above the ground and at ground surface were systmt i -  
cally made along the entire transfer line with Geiger-Nljller (GM) counters equipped with beta shields. 
fhe me88w8meRts were made directly above the pipeline and 5 ft (1.5 m) to the right andl left of the 
line. More than 700 readings were made beginning at the hydrofracture site; aithom three definite 
areas defining leaks were identified, those areas adjacent to SWSA 4 typically yielded activity rates 
of only about 0.04 mR/h, thus indicating no leaks detectable at ground level. 



WAG ID Number: 4.0 

SWMU ID Number: 4.2 
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€PA II.A.l DATA SUMMARY SHEET 

WAG Name: Solid Waste Storage Area (SWSA 4) 

SWMU Name: Pilot Pits 1, 2 (78 1 1) 

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 fenced and paved with asphalt. Approximate size is 
150 ft x 150 ft (46 m x 46 m). 

Function of the S W U  The site was originally constructed to perform pibt scale experiments related 
to fixation of high-level radioactive wastes. 

Dates of Operstion: As experimental facility: 1955-1959. 
The site is now used for storage of equipment and leaching tests on coal and muni- 
cipal sdid wastes. 
Site inactive: 1976. 

Waste characteristics: The only radioactivity used at the site was approximately 100 lrmci of mixed fis- 
sion products. This activity was removed. Some sediment cores from a previous Clinch River study are 
stored at the site, as are certain radionuclides. 

R e k s e  Data: No reported releases. 



EPA k A . 1  DATA SUMMARY SHEET 

WAG ID Number: 4.0 WAG Name: Solid Waste Storage Area (SWSA) 4 

SWMU ID Number: 4.3 SWMU Name: SWSA 4 

Location of Unit: Lagtude 35.91586, longitude 84.31989. SWSA 4 is located in Melton Valley about 
0.5 mile (805 m) southwest of the main O?WL complex. The site is bounded on the northern side by 
Lagoon Road. ORNL grid coordinates are N 19,220 and E 28,180. 

General D h e s  and Capaciti8s: SWSA 4 covers an area of 23 acres (9.3 ha). This landfii 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 S W :  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 Fbgional Burial Ground by the Atomic 
Energy Commission (AEC) and received wastes from nuclear installations in the eastern United States. 

Dales of Operation: Site commissioned: February 195 1. 
Taken out of service: 1959. 

Waste Characieristics: Little information exists to characterize the type, concentration, or quantity of 
radionuclides placed in SWSA 4. Radioactive elements include Sr-90, Cs-137, Co-60, Po-210, H-3, 
Sb-125, and Pu-239. About 90,OOO to 120,OOO Ci of waste has been buried, but the actual amount is 
diicuit to assess. Types of waste indude paper, glassware, scrap metal, dirt, filters, oils, powders, 
depleted uranium, animal carcasses, and large pieces of equipment. 

Release Deta: Much of the waste in SWSA 4 is located in OT very near the water table. Principal 
radionuclides present m groundwater in and near SWSA 4 are K3 and Sr-90, with occasional readings 
of Co-60, Sb-125, and Cs-137. SWSA 4 contributes about 35 to 50% of the Sr-90 that is discharged 
yearly from the WOC basin at White Oak Dam. A surface runoff collector and diversion systm was 
canstructed in 1975; a second system was built in 1983. These diversion systems show early indica- 
tions of reducing Sr-90 releases to WOC. Stream gravel surveys have shown that SWSA 4 is a signifi- 
cant source of Sr-90 and Cs-137. 



WAG ID Number: 5.0 

SWMU ID Number: 5.la 
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EPA 1I.A.1 DATA SUMMARY SHEET 

WAG Name: Solid Waste Storage Area {SWSA) 5 

SWMU Name: LLW Lines and Leak Sites-OW, 
Release of Grout 

Location of Unit: This site is a spill that resulted from water flowing from an observation well drilled as 
a part of the fracturing experiments at the OHF. ORNL coordinates are N 17,050 and E 28,820. 

General DimensionS and Capecitks: No dimensions for the contaminated area have h reported. 
Amount (volume) of waste spilled is not known. 

Funcbkm of the S W U :  The well was being drilled as a pard of research related to the grout sheets 
produced at the Old Hydrofracture Facility. 

Dates of -ation: sptll reported in 1968. 

Waste Characteristics: The waste is water containing Sr-90. 

Relesse Data: Strontium (0.72 Ci) from the well, as measured at monitoring station No. 4 in Melton 
Branch, accwnted for 70% of the total Sr released to the lake. 
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EPA Il.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.lb SWMU Name: LLW Lines and Leak Sites-BuiWing 
7852 Hydrofracture lnjectiin Area 

Location of Unit; This site is a grout leak at the Old Hydrofracture Facility. See OWL grid coordinates 
N 17,200 and E 28,550. 

General Dimensions and Capacities: SWMU 5.1 b is a leak/spill 8ite. 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 SWAUU: The leak occurred because a valve failed at tbe Old Hydrofracture Facility. 
Waste grout was directed to the waste pit. 

Detes of Operation: Date leak occurred: July 31, 1977. 

Waste Charactersfics: Wastes handled were evaporator concentrated LLW. Major radionuclides were 
Sr-90, Cs-137, Ru-106, Coso, and various rare earths. Some plutonium, uranium, and TRU isotopes 
were also present in the waste streams. 

Release Dah: 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 gal/min to a depth of 820 ft (250 m) at 3,200 
psi. 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 instalfed around the fautty valve, and the well and 
the associated pipe system were Rushed with water, thereby placing the facility in stand-by condition. 
All of tbe valves in the high-pressure system were reinspected and cores, seats, and seals were 
replaced. The contents of the waste pit were retrieved and included in the injection. The injectiin was 
completed on July 2, 1977. 
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EPA II.A.1 DATA SUMMARY SHEEP 

WAG ID Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

S W U  ID Number: 5.2 SWMU Name: OM Hydrofracture Facility (OHF) Pond (78524) 

Location of Unit: The pond is located at the swthwest corner of SWSA 5. near Building 7852. ORNL 
grid coordinates are N 17,300 and E 28,530. 

General Dimensions and Capacities: 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). Capaciry is about 100,000 gal (380,OOO L). 
The sides are lined with limestone riprap. The bottom of the pond contains about 15,OOO gal 
(57,000 L.1 of contaminated sediment. 

Fundon 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 ChrrracteriStiCs: More than 95% of the radioactivity is in the approximately 1-ft-deep sediment. 
Main radionuclides include Cs-137, Sr-90, C0-60, and Cs-134. Maximum dose rates are 100 and 
300 mrad/h at a height of 4 in. (10 cm) above the pond water. 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-90 is the major radionuclide 
contaminating groundwater. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 5.0 

SWMU ID Number: 5.3 

WAG Name: Sol i  Waste Storage Area (SWSA) 5 

SWMU Name: W F  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 
souttrwest comer of SWSA 5. ORNL grid coordinates are N 17,150 and E 28,620. 

General Dhm*s and Capacities: This facility consists of a mixing cell, pump cell, wefl cell, and 
transite-rooicovered engine pad (all part of Building 7852). The site 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 (SWU 5.2). 

Function of the S W U :  The function of the W F  is to provide for the permanent disposal of liquid 
radioactive waste in impermeable shale formations at a depth of about 1,OOO ft (300 m). This is accom 
plished by mixing the radioective waste with solids (such as cement), forming a grout that can be 
pumped into shale, where it soliiifis in thin $beets. 

Dates of Operation: Sie commissioned: 1963. 
Taken out of service: 1980. 

Waste Characfetistics: Wastes injected were similar to those discharged to the pits and trenches (eva- 
porator concentrated LLW). Main ractioMIclides were Sr-90, Cs-137, -0, and TRE. No analyses of 
hazardous constituents are reported. In the control room, absorbed dose rates ranged from 75 to 
600 mrad / h, while the maximum transferable betagamma activity and alpha activities were 
49,000 dpm/ 190 sq cm and 40 dpm/ 100 sq cm, respectively. Higher dose rates were observed in 
the mixing, pump, and wefi cells. 

Releese Data: No information exists for releases from this SWMU. 
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EPA li.A.1 DATA SUMMARY SHEET 

WAG ID Number: 5.0 

SWMU ID Number: 5.4 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: New Hydrofracture Site Surface 
Facility (7860) 

Locafkm of UR#: The New Hydrofracture Fac i l i  (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 800 f t  (244 m) 
south of the original shale fracturing facility, and it is on the south side of Metton 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 &I, a mixing 
cell, 8 mtrd room, an emergency waste tank, and service areas. Recently installed U-W storage 
tanks located adjacent to the site served as the liquid waste feed tanks for the process. The grout is 
injected into the shale formation at a depth of about 1,OOO ft (300 m). The piant is designed to handle 
150,WO gal (567,800 L) pes injection. 

Function of the S W U :  Hydrofracture is a largescale 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: Fac i l i  commissioned: May 1982. 
Fac i l i  piaced on standby: 1985. 

Waste Characteristics: The waste was grout in the form of concentrated LLW mixed with cement and B 
Mend of other solids. fhe source of LLW was evaporator coclcentrates and sludges removed from the 
gunite tanks in Bethel Valley. 

Releclse Data: 0- injection operations, failure af equipment coukl resutt in grout being discharged to 
an underground waste W i n g  tank. 



EPA II.A.1 DATA SUMMARY SHEET 

... .... 

WAG ID Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.5a SWMU Name: OHF Waste Storage Tank (Tl) 

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 $4 (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 Cheracteristics: Major radionuclides are Cs-137. Sr-90, -0, and TRU materials. A radiologi- 
cal characterization of the OttF showed that T1 tank may contain 1,OOO Ci in 1,100 gal (4,200 L) of 
dudge. 

Release Data: In a direct walk-over survey, the direct betagamma 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 
tank leaks have been reported. 
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€PA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: soli Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.5b SWMU Name: 8HF Waste Storage Tank Cr2) 

Localion 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. 

Genefa! DIimensions and Capacities: lank 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. 

Funcfion of the SWMU: The tank is USBd to store radioactive waste prior to W i n g  with grout. 

Dates of Operation: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste CherrJcteristiCs: Major radionuclides are Cs-137, Sr-90, co-80, and TRU materials. A radiologi- 
cal characterization of the OHF showed that tank T2 may contain 1,OOO Ci in 1,100 gal (4,200 L) of 
sludge. 

Release Data: In a direct walk-over survey, the direct betagamma absorbed dose rate h 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 swface. No 
Cank kak8 haw been reported. 
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€PA H.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.5c SWMU Name: OHF Waste Storage Tank (73) 

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 D i m s i m s  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 witf~ 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. 

D8bS of Operefion: Site commissioned: 1963. 
Taken out of setvice: 1980. 

Waste CheraCteriStics: Major radionuclides are Cs-137, Sr-90, C0-60, and TRU materials. A radiohi- 
cal characterization of the OttF showed that tank T3 may contain 1,OOO Ci m 1,300 gal (4,900 L) of 
sludge. 

Release Daia: In a direct walkover survey, the direct betagamma 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 
tank leaks have been reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Mid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.W SWMU Name: OHF Waste Storage Tank (T4) 

Lucaticm of Unit: ORNL grid coordinates are N 17,140 and E 28,550. fhe tanks are located at the 
OHF and are used to store LLW prior to injection. 

Ganeral 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 (1.2 m) 
of soil (minimum) and are cathodically protected. 

Function of the S W U ;  Used to store radioactive waste prior to M e n d i i  with grout. 

Dales of Operation: Site commisssioned: 1963. 
Taken out of service: 1980. 

Waste CheracterieW: Major radimuclidet, are Cs-137, 8-90, COBO, and TRU materials. A radiologi- 
cal characterization of the OHF showed that tank T4 may contain 1,OOO Ci in 1,300 gal (4,900 L) of 
sludge. 

W a s 8  Data: In a direct walkover survey, the direct betagamma absorbed dose rate in the vicinity of 
the waste storage tanks was less than 1 mad/ h at 0.4 to 1.2 in. (1 to 3 cm) above the surface. No 
tank leaks have been reported. 
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EPA tl.A.1 DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.5e SWMU Name: OHF Waste Storage Tank 09) 

Location of Unit: OWL 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. 

~enef8 l  Oimensions and Capacities: Tank TQ: Outside diameter is 10.0 ft (3.0 m). length is 19.5 f t  
(5.9 m). The tank is made of carbon steel (straight side dimensions). AH 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 Wending with grout. 

D8teS of Operetion: Site commissioned: 1963. 
Taken out of service: 1980. 

Waste CharacteristiCS: Major radionuclides are Cs-137, Sr-90, Coco, and TAU materials. A radiologi- 
cal characterization of the W F  showed that tank T9 may contain 600 Ci in 600 gal (2,200 L) of 
sludge. 

Retease Data: In a direct walk-over survey, the direct betagamma 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 
tank leaks have been reported. 



WAG ID Number: 5.0 

SWMU ID Number: 5.6 

11- 120 

EPA II.A.1 DATA SUMMARY SHEfT 

WAG Name: Solid Waste Storage Area (SWSAI 5 

SWMU Name: Process Waste Sludge Basin (7835) 

Location of Unit: The site is located in the northern part of SWSA 5 in Melton Valley. ORNL grid coardi- 
nates are N 18,450 and E 30,020. 

General Dimensions 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 S W :  The basin was used to contain and seffle sludge produced by ihe ORNL Pre 
cess Waste Treatment Blant (3544). Supernatant was pumped back to the PWTP (3544). 

Dates of Operation: The basin was constructed in 1976. 
Taken out of service: 198 1. 

Waste cheracteristics: Sludge constituents are primarily ferrous sulfate and ferric hydroxide, with fis- 
sion products present. 

Release Data: As much as 50 Ci may be contained in the 4-ft (1.2-m) layer of sediment. 
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EPA U.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 

SwlvlU ID Number: 5.7 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMUName: SWSA5 

Location of Unit: Latitude 35.91401, longitude 84.31295. The site is located on a hillside sast of WOC, 
between SWSA 4 and Meiton Branch. ORNL grid coordinates are N 17,820 and E 29,560. 

General Dimensions and Capacities: SWSA 5 (north and south) is a fenced area of about 80.0 acres 
(32.3 ha). Land used totals 50.0 acres (20.2 ha). It Is estimated that 3.08 X l@cu ft (86,520 cu m) 
of waste was buried. 

Fur?c!fh of the S W M :  The site Is composed of two distinct geographical areas providing Werent 
Wid waste atorage 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 Opereth: Site commissioned: 1959. 
Taken out of service: 1973 (except for TRU retrievable storage). 

Waste Cheracterisrics: Retrievable wastes are TRU isotopes and U-233. Mqior wastes are contam- 
inated with Sr-90, Cm-244, PU-238, Ru-106, Cs-137, C0-60, and H-3. Total inventory Is X2.1 X IO' Ci. 

. 

Releese Data: Normal proMems caused by intiltretion of precipitation were aggravated at SWSA 5 
because of poor trench orientation. Fairly huh amounts of 3-QO and measurable amounts of Cm-244 
and Pu-238 were detected in one area. Conective actions were taken. Water from SWSA 5 drains 
southeast into Meiton Branch, and most of the surface water runoff is monitored at Station 4 on Metton 
Branch. The major contaminants detected in water seepege are Sr-90 and K3. Average concentration 
of H-3 was 0.2 mCi/mL. 



11- I22 

EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Soli Waste Storage Area (SWSA) 5 

SWMU 10 Number: 5.- SWMU Name: LLW Waste Concentrate Storage 
Tank CN-24) 

Location of Unit: The site is loceted at Building 75130, near the hydrofracture facility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

General DtmensiOns and Cepaciiies: 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,OOO gal (190,OOO L). It is a horizontal stainless steel tank In a 
sta inks-s teeHi  concrete vault (double containment). 

Function of the S W U :  The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, C1, and C-2. Tha 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 from the hydrofracture process. 

: 1980. Dates of Oparatian: Site comwsmd . .  
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 am Sr-90, (3-137, 
M, and TRU. chemical COmp08mOn * data are rejmted; however, because of dilution required to 
allow handiii  in u n s h i i  faciiiis, the detection limits are elevated such that most of the anatyses 
are reported as less than the detection lifnits. lnventory data for radionuclides are available for h e  tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes, 
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€PA II.A.1 DATA SUMMARY SHEET 

WAG D Number: 5.0 

SWMU 10 Number: 5.8b 

WAG Name: Solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste CMIcsntrate Storage 
Tank (W-25) 

Location of Unit: The site is located at Buikling 7830, near the hydrofracture facility in Melton VaHey. 
ORNL grid coordinates are N 16,580 and E 28,030. 

General Dhsiom 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,oOO gal (190,OOO L). It is a horizontal stainless steel tank in a 
stainless-st&iined concrete vault (double contaimt) .  

Function d the S W U :  The system of tanks stores the concentrated LLW frwn the evaporator via 
tanks W-23, C-1. and C2. The waste is stored in these tanks until it can be disposed of by a s d i d i i -  
tion process. Note that the hydrofracture process is currently not in use. The tanks will also be used to 
receive liquids from the vautt swnps and bleedback fram the hydrofracture process. 

Dates of Operation: Site commissioned: 1980. 
Current status: site is active. 

Waste Characteristics: fhe wastes transferred to these tanks are evaporator concentrates and sludges 
transfened from the main waste storage tanks in Bethel Valley. Msjor constituents are Sr-90, (28-137, 
c0-60, and TRU. chemil composition data we reported; however, because of dilution required to 
allow handling in unshielded facilities, the detection h i t s  are elevated such that most of the analyses 
are reported as less than ttre, detection limits. Inventory data for radionudiis are available for the tank. 

F?e/e8se Data: These tanks have not been reported to have leaked or spill& wastes. 
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€PA 1I.A.I DATA SUMMARY SHEET 

WAG ID Number: 5.0 

SWMU 10 Nunhr: 5 . 8 ~  

WAG Name: solid Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste Concentrate Storage 
Tank (W-26) 

Location of Unit: The site is located at Building 7830, near the hydrofracture facirity in Meltan 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 5,000 gril (190,OOO L). it is a horizontal stainless steel tank in a 
s t a i n i e ~ - s t ~ r ~ e d  concrete vault (doubla containment). 

Function of fbe S W U :  The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, C1, and C-2. The waste is stored in these tanks until it can be disposed of by a solidflca- 
tion process; Note that the hydrofracture procsas is currently not in use. The tanks will also be used to 
r&e liquids from the vault sumps and bleedback from the hydrofracture process. 

: 1980. Dates of -ation: site cOmrmzKuOned . .  
Cwrent status: site is active. 

Waste Ck?racteriStics: 'The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Me@ constituents are Sr-90, Cs-137, 
co-60, and TRU. Chemical composition data are reported; however, because of dilution required to 
allow handli in u n s h i i  facilities, the detection limits are elevated such that most of the analyses 
are repotted 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 M spdled wastes. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 5.0 

SWMU I[) 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 Metton Valley. ORNL grid 
coordinates are N 16,580 and E 28,030. 

Cbmd Dinoensfons end Capacities: The tank measures 12.0 ft (3.7 m) in diameter and 60.0 ft (18.3 
m) in hgth and has a capacity of 50,000 gal (190,OOO 1). tt is a horizontal stainless steel tank in a 
s t a ~ ~ - s t e e l - ~ n &  concrete vault (double containment). 

Function of the SWMU: The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, G1, and C2. Ths waste is stored in these tanks until it a n  be dispoeed of by a sotidifica- 
tion process. Note that the hydrofracture process is currently not in use. fhe tanks will also be used to 
receive liquids from the vault sumps and Meedback from ?he hydrofracture procesa. 

Dates of Operation: Site commissioned: 1980. 
Current status: she is active. 

Waste Characteristics: The wastes transferred to these tanks are evaporator concentrates and sfudges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are &-Bo, CS-137, 
c660. and TRU. Chemical compositii data are repwted; however, because of dilution required to 
allow handing in unshielded facilities, the detection limits are elevated such that most of the analyses 
are reported as less than the detection Iknits. Inventory data tor radiomclides are available for the tank. 

Rekaw Data: These tanks have not been reported to have leaked or spilled wastes. 
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EPA II.A.l DAYA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: sdi Waste Storage Area (SWSA) 5 

SWMU ID Number: 5.8e SWMU Name: U W  Waste Concentrate Storage 
Tank ON-28) 

Location of Unit This site is located at Building 7830, near the hydrofracture facifity in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

General Dimensions end 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,OOO gal (190,OOO L). It is a horizontal stainless steel tank in a 
stainless-steel-lineci concrete vault (double containment). 

Fonctfon of the SWMU: The system of tanks stores the concentrated LLW from #e evaporator via 
tanks W-23, G1, and C2. The waste is stored in these tanks until it can be disposed of by a solidfica- 
tion process. Note that the hydrofracture process is currently not in me. The tanks will also be used to 
receive liquids from the vautt sumps and Meedback from the hydrofracture process. 

Dates of Operetkm: 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, 68-137, 
0-60, and TRU. Chemical composition data are reported; however, because of dilution required to 
allow handling in unstrielded 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 Date: These tanks have not been reported to have leaked or spilled wastes. 
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EPA Ii.A.1 DATA SUMMARY SHEET 

WAG ID Number: 5.0 

S W W  ID Number: 5.8f 

WAG Name: soli Waste Storage Area (SWSA) 5 

SWMU Name: LLW Waste Concentrate Storage 
Tank ON-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. 

General Dimensions and Capecitias: 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,OOO gal (190,OOO L). It is a horizontal stainfess steel tank in a 
stainb-steei-lined concrete vault (double containment). 

Function of the S W U :  The system of tanks stores the concentrated U W  from !he evaporator via 
tanks W-23, (2-1, and G2. The waste is stored in the$% tanks until it can be disposed of by a d i c a -  
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. 

Wasfe Characteristics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel VaUey. Major constituents are b-90, Cs-137, 
Co-60, and TRU. Chemical cwnposition data are reported; however, because of dilution required to 
allow handling in unshielded facilities, the detection tknits are elevated such that most of the analyses 
are reported as less than the detection limits. Inventory data for radionudides are available for the 
tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 
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€PA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 

SWMU ID Number: 5.8g 

WAG Name: Solid Waste Stofage Area (SWSA) 5 

SWMU Name: U-W Waste Concentrate Storage 
Tank W-30) 

Location of Unit: The site is located at Ehilding 7830, near the hydrofracture facility in Melton Valley. 
ORNL grid coordinates are N 16,580 and E 28,030. 

oenerel D i m s b n s  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,OoO gal (190,oOa L). It is a horizontal stainless steel tank in a 
stainless-steel-lid concrete vault (double containment). 

Function of the S W U :  The system of tanks stores the concentrated LLW from the evaporator via 
tanks W-23, C-1, and C2. Ths 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 we. The tanks will also be used to 
receive liquids from the vault sumps and Meedback from the hydrofracture process. 

Dates of Operation: Site commissioned: 19 
Current statw: site is active. 

Waste Cheractefistics: 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, 
Ca60, 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 a8 less than the detection limits. Inventory data for radionudidas are available for the tank. 

Release Data: These tanks have not been reported to have leaked or spilled wastes. 
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EPA tl.A.1 DATA SUMMARY SHEET 

WAG tD Number: 5.0 

S W W  u3 Number: 5.m 

WAG Name: Sotid Waste Storage Area (SWSA) 5 

SWMU Name: U W  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 Dimenms and Capacities: The tank measures 12.0 ft (3.7 m) in diameter and 60.0 ft (18.3 
rn) in length and has a capacity of 50,OOO gal (159.000 L). lt is a horizontal staidess steel tank in a 
stainless-steel-lined concrete vault (double containment). 

Functiw, of the SWMU: The system of tanks stores the concentrated 11W from the evaporabr via 
tanks W-23, C1, and (2-2. The waste is stored in these tanks until it can be disposed of by a solidiii- 
tion process. Note that the hydrofracture process is currently not in use. The tanks wiil also be used to 
r d v e  liquids from the vault sumps and bleedback from the hydrofracture process. 

Dates of @eration: Site commissioned: 1980. 
Current status: site is active. 

Waste charecteriafics: The wastes transferred to these tanks are evaporator concentrates and sludges 
transferred from the main waste storage tanks in Bethel Valley. Major constituents are 3-90, Cs-137, 
Ce60, and TRU. Chemical composition data are reported; however, because of dilution requked to 
allow handling m unshieldsd 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. 

R d e a s e  Data: These tanks have not been reported to have leaked or spilled wastes. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Wid Waste Storage Area (SWSA) 5 

SWMU ID Number: 5 9  SWMU Name: Radioactively Contaminated WastSOil 
Storage Tank (7860A) 

Location of Unit: This facility is located in Meiton Valley at the New Hydrofracture Facility. See ORNL 
grid coordinates N 16,450 and E 28,160. 

General 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 Unk 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. 

Dates of qtleratkbn: 1982 to 1985. 

Waste Characteristics: The waste oil is contaminated with radionuclides. No chemical analysis has 
been reported. 

Re/ease Data: No releases reported. 
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EPA U.A.l DATA SUMMARY SHEET 

WAG ID Number: 5.0 WAG Name: Solid Waste Storage Area (SWSA) 5 

S W U  ID Number: 5.10 SWMU Name: TRU 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 D h &  and Capacities: Estimated area for TRU 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 future off-site disposal in a geologic reposi- 
tory. This site contains a number of different operations in which TRU wastes are retrievabty stored 
consistent with their varying activity levels and other pertinent characteristics. 

Dates of Operetion: Storage initiated: 1970. 
Site is still in operation. 

Waste Chafactefistics: DOE Order 5820.2 defines TRU wastes as those wastes contaminated with 
greater than 100 nCi/g (or 100 &i/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 suffii 
cierttb hezardous to require geologic disposal. Wastes that do not exceed these concentretions are 
handled on-site as low-level radioactive waste. ORNC also considers U-233 and Ra-226 to be TRU for 
purposes of weste management due to an evaluation that they represent an "equivalent hazard." These 
wastea have varying radiation levels and are segregated into contact-handled (less than 200 mrem/h) 
and remotehandled (greater than 200 mrem/h) wastes. Packaging, handling, and facir i  design is con- 
sistent with the radiation level of the particular waste. 

Release Data: No releases have been reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 6.0 WAG Name: Sol i  Waste Storage Area (SWSA) 6 

SWMU IO Number: 6.1 SWMU Name: SWSA 6 (7822) 

Location of Unit: Latitude 34.90360, longitude 84.32562. The site is located just northwest of White 
Oak Lake near White Oak Dam and State Highway 95. See ORNL grid coordinates N 16,670 and 
E 24,100. 

General Dim8n-s and Cspsciiies: Total fenced area is 68.0 acres (27.5 
14.5 acres (5.9 ha) is usable because of rough terrain. The site contains about 776,800 cubic ft 
(22,ooO cubic rn) of solid low-level radioactive waste. 

only about 

F u m  of the SWMU: This site is a landfill; its purpose is to contain solid low-level radioactive waste. 

Dates of Qperehbn: Site commissioned: 1969. 
Site is still in operation. 

Waste Ghara~m’-: Hazardous chemicals: lead, toluene, xylene (found in trenches in 1982). Main 
r a d i i :  (h-60, H-3, Sr-90, Cs-137, Eu-152, Eu-154, Eu-155, and U-235 make up 80% of the 
current inventory of fotal Ci; a significant amount of U-235 has been emplaced in SWSA 6. Total activity 
is 251,000 Ci. Highest totals (in Ci) are as follows: c0-60 (32,200). 69-137 (5,110), Eu-152 (50,900), 

(5.6), U-238 (205). These totals are for the period from 1977 ta 1984. 
€11-154 (72,600), Eu-155 (31,300), K 3  (7,l lo), Sr-90 (2,970), Tb-232 (<2.5), U-233 (2271, U-235 

Release Data: Groundwater samples collected from 1971 to 1983 show that K 3  is present in some of 
the down-gradient wells. Only two wells contained significant Sr-90 concsnhations above background. 
Miration of wastes occurs as trenches become filled with water and 323 runoff increases. 



WAG ID Number: 6.0 

SWMU tD Number: 6.2 
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EPA H.A.l DATA SUMMARY SHEET 

WAG Name: Soli Waste Storage Area (SWSA) 6 

SWMU Name: Emergency Waste Baskr47821) 

Location of unit: The Emergency Waste Basin is located north of SWSA 6. ORNb grid coordinates are 
N 18,OOO and E 25,110. 

General DimensEons and Capacities: The area of the Basin is abwt 2 acres (0.8 ha). Its volume is 
reported a8 1.5 x lo7 gal (5.6 x lo’ L). 

Function of the SWMU: The basin was constructed as an LLW or process waste W n g  basin for use 
when ORNL might be unable to release wastes to White Oak Creek. The basin has nevw bwn used. 

Dates of Opefatioft: Besin construction: 196 1-1962. 
No waste has been added to the basin. 

Waste Cheracferistics: 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. 
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EPA i9.A.1 DATA SUMMARY SHEET 

WAG ID Number: 6.0 

SWMU ID Number: 6.3 

WAG Name: Wid Waste Storage Area (SWSA) 6 

SWMU Name: Explosives Detonation Trenchd7822A) 

Location of Unit: This trench is located in the northern part of SWSA 6. ORNb grid coordinates are 
N 16,835andE 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 S W U :  The site is used to detonate explosives and shock-sensitive chemicals requiring 
disposal. Waste is laid in the bottom of the trench and detonated with a small plastic explosive charge. 

Dates of qDeratfbn: The trench is still in operation. 

Waste ChSracMstics: Items detonated at the trench include chemicals such as piCrk acid, phos- 
p h o r ~ ,  nitromethane, hydrogen peroxide, and ammonium 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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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 7.0 

SWMU ID Number: 7.1 

WAG Name: U W  Pits and Trenches Area 

SWMU Name: Decontamination Facility-(78 19) 

Location of Unit: 'The OWL 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 Dimsians and Capacities: The building is divided into two sections, a Contaminated Zone (C 
zone) containing two open pits for acid baths and a c h n  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 Operath: Site commissioned: early 1960s. 
Taken out of service: late 19709. 

Waste characteristics: The contamination consists of the buikling, equipment, and the land area within 
a S f t  (15m) 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 shetves) 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 mR/h, acid bath zone 
equipment and shelves, and 1-5 mR / h clean area floor kvsl). The uncovered sand used in blast clean 
ing is located about 40 ft (1 2 m) from the building and has a maximum exposure rate of 2 mR I h. 

Release Data: Tttere are no reported releases, although contamination is present outside the building. 
Liquid wastes were discharged to Pit 1. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Numb: 7.0 

SWMU ID Number: 7.2 

WAG Name: LLW Pits and Trenches Area 

SWMU Name: Homogeneous Reactor Experiment (HRE) 
Fuel Walls (7809) 

Location of Unit: The site is located just south of Trench 5 (latitude 35.90950, longitude 84.32054). 
ORNL coordinates are as follows: 

(Northing) (Easting) 
S1 17,293.40 26,728.25 
s2 17,289.05 26,716.61 
s3 17,285.78 26,704.82 
s4 17,284.34 26,693.26 
s5 17,287.20 26,681.22 
s6 17,291.50 26,669.79 
57 17,295.24 28,658.46 

General Dimensions and Capacities: At the site are seven auger holes (S 1-SS) 1 ft in diameter by 
17 ft (5 m) deep. The holes are about 10 ft (3 m) apart. The auger holes received abwt 135 gal 
(510 L) of liquid waste. 

Function of the Unit: The site was designed to hold residua! fuel sdution from the 
The fuel was stored in the Homogenous Reactor Chemical Plant decay tanks. 

emus Reactor 

Dates of Operefion: Site commissioned: 1964. 

Wasre cheracteristics: The fuel wells contain 135 gal (510 L) of 4 mdar suffuric acid solution contain- 
ing about 10 Ib (4.5 kg) of uranium and fission products, Sr-90, and Ru-106. After disposal of the 
wastes, each well was filled to ground level with soil and marked with a brass plaque bearing well cooc- 
dinates, liters of waste disposed, and grams of uranium contained in the du t ion .  Uranium m t e n t  of the 
WdlS k3 St,  319 Q; s2, 528 8; %3, 704 g; s5, 717 g; S6, 730 Q; and s7, 260 g. 

Rebase Data: No information reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU ID Number: 7.3 SWMU Name: Hydrofracture Experimental Site 1, Soil 
Contamination (HF-S 1 A) 

Location of Unit: Hydrofracture Site 1 is h a t e d  at ORNL grid coordinates N 18,920 and E 25,890. 
The injection well is located south of Lagoon Road in an area caW the Four Acre Site. (See also 
SWMU 10.1.) 

General Dimensions and Capacities: The area contamimted is not documented, nor is the amount of 
grout spilled documented. The volume of injection was 27,000 gal (102,200 U of water, cement, and 
diatomaceous earth. Depth of injectbn was 300 f t  (91 m). 

Function of the SWMU: The spill occurred when the injected grout sheet intercepted a nearby open 
m e  hole and overfbwed from the core hole. Grout was b e i i  injected to investigate the feasibility of 
using hydrofracturing as a means of LLW disposal. 

Dates of Operation: The injection was performed October 1959. 

Waste CharraCteristics: The injection was performed using water, cement, and diatomaceous earth. 
Grout was tagged with 35 Ci of -137 and 8.7 Ci of -144 prior to injection. No LLW was used. The 
grout should not contain hazardous constihrents 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. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 7.0 

SWMU ID Number: 7.4a 

WAG Name: LLW Pis and Trenches Area 

SWMU Name: LLW Lines and Leak Sites-Gauging 
Station Northwest of Buitding 7852 

Location of Unit: The leak ocwrred in the LLW transfer line NW of Building 7852 and approximately 
200 ft (61 m) west of WOC. Site is also known as leak site 2. The leak occurred at a mechanical, 
neoprene-gesketed 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 
?he 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 f t  (4.6 m) over a 
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 Line transports eveporatorancmtreted low-level radioactive liquid 
wastes to waste disposal facilities in Melton Valley. 

Dates of Operation: The first leak at the site occurred July 9$ 1970. 

Waste Characenistics: Wastes handled in the transfer system were routinely generated laboratory 
LLW. h4ajor radionuclides were Sr-90, Cs-137 flu-108, 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 1.5a for additional detaits.) 

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 swvey. contaminated sediment was observed all the way to the creek. Soil samples ranged from 
2 C i l g  to a concentration of 3.9 Ci/g. Three groundwater monitoring wdls were installed to deter- 
mine the effect of the leak on groundwater levels, After conduding that the leak was contributing to 
groundwater amtamination, over 3.000 cu ft (84 cu m) of contaminated soil was removed and disposed 
of. Later, groundwater monitoring showed demeased levels of radionuclide concentrations. A second 
survey of ?he area showed elevated readings at this site, suggesting that either addiinal leakage had 
occurred or that there had been inadequate removal of the contaminated soil. At 3 ft abava the 
ground surface, betagamma a c t i v i  ranged from 240 mR/h to 800 mR/h along the line. The site has 
not been entombed with a multilayered cover. 



11-139 

EPA Il.A.l DATA SUMMARY SHEET 

WAG ID Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU ID Number: 7.4b 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 27,876. 

General Dimensions and Capacities: SWMU 7.4b is a leaklspill site. No dimensions are available. and 
the amount of waste leaked or spilled is not known. 

Function of fhe SWMU: The ieak was in the cast-iron LLW transfer fine between OWL and the Old 
Hydrofracture Faciltiy, approximately 150 ft (45 m) south of Trench 6. The line was used to transfer 
waste for disposal by hydrotractwe. 

Date8 of Operation: The leak was r m e d  in July 1973 Ueak apparently occurred at earlier date). The 
site was entombed in 1983. 

Waste characteristics: Wastes handled in the transfer system were evaporator-concentrated laboratory 
LLW. hhjor radionuclides were Sr-90, Cs-137. Ru-106, Co-60, and various rare earths. Some plu- 
tonium, uranium, and TF?U isotopes were also present m the waste streams. 

Release Data: Prior to entombment, betagamma dose rates measured at 3 ft above g m d  surface 
ranged from 240 mR / h to 1 R / h. Soil sample anaiysis revealed significant mixed fission product contam- 
ination with concentrations ranging from 0.01 to approximately 50 Ci/g of betagamma activity, and 
gross alpha activitjes up to 1 mCi/g. Betagamma activity was prknariiy (29-137 and Sr-90. The primary 
alpha emitter was Cm-244, with &or concentrations of Am-241, Pu-238, and Pu-239. A mdtilayer 
cover was placed over the site, and the area was fenced. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 7.0 

S W U  ID Number: 7 . k  

WAG Name: LLW pits and Trenches Area 

SWMU Name: LLW Lines and Leaks Sites-End of 
Trench 7 Access Road (Sie 2)  

Laxition of Unit: The leak occurred in a plastic pipe north of Trench 7 (WAG 7). 

General Dimensions and Capacities: SWMU 7 . 4 ~  is a IeakIspill site. No dimensions are available, and 
the amount of waste leaked or spilled was approximately 3,000 gal (1 1,356 L). 

Function of ths SWMU: The transfer line was designed to transport LLW from Bethel Valley Storage 
tanks to the old Hydrofracture FaciRiy. 

Dates of Operetian: The spill was reported April 1966. 

Waste Characteristics: The waste was evaporator concantrated U W .  

Release Data: Near the end of ths waste transfer to the trenches, a section of plastic pipeline tup- 
turd. and approximately 3,000 gal (1 1,356 L) of waste spilled in an area just north of Trench 7. The 
total activity was estimated at 100 ti, consisting mainly of Cs and Ce and abut 10 Ci of 5%. The con- 
tamination was covered with approximately 5 ft (1.5 m) of sdl, and lhe area was contoured to 
prevent leaching by surface water. None of the contamination was permitted to reach the creek. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU Name: Pit 1 (7805) SWMU ID Number: 7.5 

Location of Unit: Pit 1 is located just west of SWSA 4 in Melton VaUey. ORNL grid coordinates are 
N 18,830andE 26,850. 

General Dimensions and Capacities: The pit is 100 ft (30 m) lone by 20 ft (6 m) wide. Pit 1 is 
estimated to have hew > 123,000 gal (465,600 L) of liquid waste. 

Function of the S W U :  The purpose of the pit was to hold concentrated l i i  waste. 

Dates of Operetion: The pit received 122,985 gal (465,550 U of concentrated liquid waste between 
July and October 1951. It received additional discharges from the decontamination facHi (Building 
7819) between 1962 and 1964. 

Waste Ciwact&tb: The first waste the pit received was very alkaline (pH 12.5) and contained 
Cs-137, Flu-106, U, and Pu. The estimated radionuclide activities for Cs-137 and Ru-106 are 233 Ci and 
758 Ci, respectively. In additiion, it is estimated that 432 Ib (196 kg) of U and 0.59 Ib (266 ma) of Pu 
was discharged mto the pit. The nature of the waste that was discharged into the pit between 1982 
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. 



WAG ID Number: 7.0 

SWMU ID Number: 7.6a 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: LLW Pis  and Trenches Arm 

SWMU Name: Pi 2 (7806) 

Location of Unit: ORNL grid coordinates are N 17,670 and E 26,010. Pit 2 is located just southwest 
of ?it 1. 

General Dimensians and Capacities: Pit 2 is 200 ft (61 m) long and 20 f t  (6 m) wide. Pis 2, 3, and 4 
have received an estimated 21,001,515 gal (79,500,000 L) of liquid waste. 

function of the S W U :  The pit was built to dispose of liquid waste (LLW). 

Dates of Operation: Site commissioned: 1952. 
Taken out of service: 1962. 

Waste U18racteriS*s: Between 1952 and 1954, the pit received 1,294,443 gal (4,900,W L) of con- 
centrated liquid waste containing 16,600 Ci of beta activity. After 1955, Pjt 2 received ovemw through 
pipes from Pit 3. For this reason, it is not possible to determine the amounts of radioactivity it received 
after 1955. In 1957, sludge from the older process waste treatment plant was also dispo8ed of in the 
pit. The amount of radioactivity the pit received from the sludge was relatively small. Between 1959 and 
1961 pits 2, 3, and 4 received large discharges of Ru-106, but because of 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 with Cs-137, Ru-106, Sr-90, and trivalent rare earths 
(IRE) having activities of 184,Qoo 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-SQ an8 
c0-00. 



11-143 

EPA II.A.l DATA SUMMARY SHEET 

... 

WAG ID Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU ID Number: 7.6b SWMU Name: Pit 3 (7807) 

Locafion of unit: ORNL grid coordiantes are N 17,840 and E 26,290. Pit 3 is located just northeast 
of Pit 2. 

General D b n & n s  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 of liquid waste (UW. 

Dates of Operation: Site commissioned: 1955. 
Site stopped operating: 1961. 
Site backfilled and covered with asphalt: 1963. 

Waste Cb8racteriStics: Because of the interconnecting overflow pipes between pits 2, 3, and 4, it is 
impossible to determine the amount of activity Pit 3 rceceived. 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, end 4 together 
are contaminated with (28-137, Au-108, 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 penod of operation. Essentially all of the Ru-106 has now 
decayed. Stream surveys conducted in drainages in the area i n d i t e  past contamination by Sr-90 and 
co-60. 



WAG ID Number: 7.0 

SWMU IO Number: 7 . 6 ~  
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€PA 11.A.1 DATA SUMMARY SHEET 

WAG Name: LLW Pits and Trenches Area 

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 D i m s b n s  and Capacities: Pit 4 is 200 ft (61 m) long and 20 ft (6 m) wide. Pits 2, 3, and 4 
have received an estimated 2 1 ,OOO,OOO gal (79,500,000 L) of liquid waste. 

Function of the SWMU: The pit was built to dispose of liquid waste (LLW). 

Dates of Operation: Pit 4 began to receive overflow from Pit 2: 1956. 
Taken out of service: 196 1. 
Backfilled: 1976. 
Paved with asphalt: 1980. 

W8ste CharecteriSW: &cause of the interconnecting overfiow pipes between the pits it is impossible 
to determine the amount of activify Pit 2 received. It is estimated that pits 2, 3, and 4 together are con- 
taminated with Cs-137, Ru-108, 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 has leakage problems. In 1959 and 1961, interceptor trenches were dug and the 
liquid was pumped back to the pit. 
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EPA 11.A.1 DATA SUMMARY SHEET 

WAG ID Number: 7.0 

SWMU ID Number: 7.7 

WAG Name: LLW Pits and Trenches Area 

SWMU Name: Trench 5 (7809) 

L o a t h  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 Di'Ws and Capecifies: Trench 5 is 300 ft (90 m) long by 3 ft wide. R 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 (UW. 

Dates of Opsration: The trench was constructed in 1960 and used until 1961. It was paved with an 
asphalt cover in 1970. 

Waste charecteristics: Trench 5 has received Cs-137, Ru-106, Sr-89 and Sr-90 and C0-60, with 
radionuckde * a c t i v i  of 205,800 Ci, 96,750 Ci, and 3,045 Ci respectively. Between 1960 and 1986, 
the trench received about 3,962 gal (15,000 1) per day of l i i d  waste. 

Release Data: No visual leakage has been observed from this trench. 



11- 146 

€PA 1I.A.1 DATA SUMMARY SHEET 

WAG ID Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU ID Number: 7.8 SWMU Name: Trench 6 (7810) 

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. 

Gemfa1 Dimensfons and Capacities: Trench 6 is 500 ft (154 m) long by 3.3 f t  (1 m) wide. It has 
received an estimated 180,OOO gal (681,000 L) of liquid waste. 

Function of &e S W U :  The site was built to dispose of liquid waste (LLW. 

Dates of Operatian: Trench 6 was constructed in 1961. Because of $evere leakage problems, it was 
usecl for only about 1 month. It was paved with an asphalt cover in 1981. 

Waste CharecteristECs: Trench 6 has received Cs-137, Ru-106, Sr-90, and Cbf30, with radionuclide 
activitiis of 665 Ci, 501 Ci, 145 Ci, and 24 Ci, respectively. 

Rdease D8ta: The trench had severe Sr-90 and 0-137 leakage problems when it was first put into 
mice. For this reason, it was only used about 1 month. 
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EPA Ii.A.1 DATA SUMMARY SHEET 

WAG ID Number: 7.0 WAG Name: LLW Pits and Trenches Area 

SWMU ID Number: 7.9 SWMU Name: Trench 7 (7818) 

LocaiVon of UnEt: ORNL grid coordinates are N 17,440 and E 27,600. Trench 7 is b a t e d  east of 
Trench 5. 

General Dimensions and Capacities: Trench 7 is 200 ft (60 m) long by 3 ft wide. It ha$ received an 
estimated 9,500,Ow) gal (36,OOO,OOO L) of liquid waste. 

Function of the SWMU: The site was built to dispose of hqud waste (UW. 

Dates of Operetion: 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, Ru-106, Sr-90, and C0-60, with radtonuclide 
activities of 231.000 Ci, 3,400 Ci, 48,000 Ci, and 1,500 Ci, respectively. 

Release Data: Trench 7 has received more extensive study recently than the other pits and trenches. 
Lile Sr-90 and Cs-137 has been found in groundwater in the vidnity of Trench 7. The lack of Sr-90 
mobility is attributed to alkaline treatment of the trench, and the lack of Cs-137 mobility is attributed to 
irreversibie sorption to Xie. However, the treatments to retain Sr-QO may have increased the mobility of 
U-233. ti-3, C0-60, and Tc-99. Hah 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 ptutoniurn. 
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EPA fl.A.1 DATA SUMMARY SHEET 

WAG ID Number: 7.0 

S W U  ID Number: 7.10 

WAG Name: LLW Pits and Trenches Area 

SWMU Name: Shielded Transfer Tanks (ST1, ST2, 
ST3, ST4, ST5) 

Location d Unit: See ORNL grid coordinates N 18,560 and E 26,670. These tanks consist of four 
Model II tanks designed as RDC-43, RDC44, RD4-47, RD-C-48, and one Model 111 tank referred to as 
the Gun Bsrrel Tank. Tanks R D W ,  RDC-47, RDC-48, RD-C-44, and the Model 111 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 500-gal (1,900-L) 0.4-in.-€hick 
(1.Dcm-thick) stainless steel liner surrounded with 3.6 in. (9 cm) of lead shielding a n c a d  in a 0.75-in. 
(2cm) steel outer shell. The vessels contain approximately 395 gal (1,500 L) of Decalso inorganic ion 
exchange medium. Tank RDC-44 is reported to be empty. The Model 111 tank consists of 8 198gal 

' (7504-1 stainless steel liner encased in 9 in. (23 cm) of steel. The vessel contains approximately 148 
gal (560 L) of AW-500 inorganic ionaxchange medium. 

Function of the S W U :  These tanks were used to ship Cs-137-loaded ion exchange resins ta ORNL 
from Rihland, Washington. 

Dates of Operetion: The tanks wefe used during the 1960s. 

Waste Characteristics: The tanks are contaminated with Cs-137. Results from a betagamma probe for 
tanks RDC43, RD-C-44, RD-C-47, RD-C-48, and the Gun Berrel 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 RD4-44 had one 
spot that gave a reading of 20 mrad/h. Estimated inventory is Cs-137 (2,000 a). 

Re/ease Data: There is no direct evidence of any leakage. 
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EPA U.A.l DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: M o n  Valley Area 

SWMU ID Number: 8.la SWMU Name: HFIR/TRU Waste Collection Basin4905) 

Location of Unit. The unit is located south of the High Flux Isotope Reactor (HFIR) at the Melton Valley 
OWL facilities comptex. ORNL grid coordinates are N 16,740 and E 32,620. 

General Dimensions and capacities: The site is an unlmed waste collection basin. Capacity: 240,000 
gal (900,OOO L). Dimensions: 86 X 116 ft (26 X 35 m) at the top of the berm and 40 X 70 tt (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 S W U  This basin is often called the cofd Pond and is used as an intermediate storage 
and c e t i o n  basin for liquid wastes from the HFIR facility. The basin also serves as an emergency 
storage basin for the radwical ly contaminated Wowdown water from the coofing tower in Building 
7902. The waste streams collected conskt of flow drain, taboratory drains, steam condensates, pro- 
cess vessel cooling water, and precipitation falling diectly on the basin. 

Dates of Operation: Site comndssioned: 1965. 
Site is stiH in use. 

Waste Cherecteristics: Wastes streams consist of floor drains, laboratory drains, stream condensates, 
end process vessel cooling water containing nitric ecid, sodm hydroxide, and sulfuric acid. c0-60 is 
the major radionudide present. Recent sludge analysis ind i tes  that none of the data for metals, pesti- 
cides, or hetbiddes exceeded the maximum concentrations of contaminants for the characteristics of 
EP toxicity. Among the non-EPTOX timited volatile organics, only a few were identified as present 
above the analytical detection limits. There is about 12 in. (30 cm) of sludge in the pond. 

Release Data: Effluent from the pond is released to Metton Branch or pumped to the Equalization Basin 
(3524) in Bethel Valley for treatment. Because the pond is not lined, some W a g e  probably occurs. 
For example, four quarters of groundwater monitoring have shown srgnificantty 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. 



WAG ID Number: 8.0 

SWMU ID Number: 8. l b  
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EFA II.A.l DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: HFIR I’TRU Waste Collection Basin--(7908) 

Locafion of Unit: The unit is located south of the High flux isotope Reactor (HFIR) at the Melton Valley, 
ORNL facilities complex. Of?NL grid coordinates are N 16,700 and E 32,490. 

General Dimensions and Capacities: This site is an unlined waste collection basin. Capacity: 500, 
gal (1,890,OOO 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 cm). 

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 CTRU). This basin is called 
the Hot Pond because it receives wastes that are thought to contain radiation. 

Dates of Operetion: Site commissioned: 1965. 
Site is still in operation. 

Waste CharactmSW: Contaminants from the TRU and TURF facilities (ii release%, are primarily plu- 
tonium and daughter nuclides with alphaflitting partides and atomic weights greater than 93. The 
major radionuclide from the HFIR is COSO. Nonradioactive wastes include sodium and potassium 
hydroxide and acids. Recent sludge analysis indicates that none of the data tor metals, pesticides, or 
herbicides exceeded the maximum concentrations of contaminants for ttre characteristics of EP toxicity. 

Release Data: Basins 7905, 7906, 7907, and 7908 are reported to contain less than 10 Ci of radioac- 
tivii. Effluent from the basin is released to Melton Branch or pumped to the Equalization Basin (3524) 
for treatment. No acciaental releases from the pond are reported. Four quarters of groundwater moni- 
toring have indicated significantly h ~ h e r  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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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8. IC SWMU Name: HFlR /TRU Waste Collection Basin47907) 

Location of hit; The site is located south of Buikling 7900 (HFIR) in Melton Valley. ORNL grid coordi- 
nates are N 16,680 and E 32,380. 

Genere1 Dimerrrpions and Capacities: This site is an unlined waste collection basin. Capacity: 50,000 gal 
(180,OOO L). Dimensions: 80 X 80 ft (12 X 24 m) at the top of the berm; depth is about 1 1 ft 
(3.4 m). Average depth of sediments is 2.4 in. (6.0 cm). 

Function of the SWMU: The basin is desigmd to receive process waste streams from the TW. During 
operation, Basin 7907 is filled and emptied alternately with Basin 7908. Waste streams are derived 
from floor drains, laboratory drains, steam condensatas, and process vessel coofing waters. The basin 
is also -lied the Number 3 Pond M the TRU A Pond. 

Dates of qPeration: Site commissioned: 1965. 
Site is still in operation. 

Waste ~recferistics: 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. 

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 
releasas from the pond are reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8. Id SWMU Name: HFlR/TRU Waste Colsectim Basin--(7908) 

Location of Unit: The site is located south of Building 7900 (HRR) in Melton Valley. QRNL grid csordi- 
nates are N 16,660 and E 32,310. 

&nmIl DimensiOnS and Capacities: The site is an unlined waste collection basin. Capacity: 50,000 gal 
( ? W O O 0  L). Dimensions: $0 X 80 ft (12 X 24 m) at the top of the berm; depth is abut 11 ft 
(3.4 m). Average depth of sediments is 2.4 in. (6.0 cm). 

Function of the S W U :  The basin is designed to receive process waste streams from the TRU. During 
operation, Basin 7908 is filled and emptied alternately with Basin 7907. Waste streams are derived 
from floor drains, laboratory drains, steam condensates, and process vessel ~ooling waters. 

Dates of Operation: Site commissioned: 1965. 
Site is still in operation, 

Waste Characferisth: 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 ooncen- 
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 Meltan Branch. No accidental 
releases from the pond are reported. 
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€PA ll.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.2 SWMU Name: Hydrofracture Experimental Site 2, Soil 
Contamination (HFS2A) 

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 Dimensrbns end 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 pout 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 (3.137. 

Function of the SWMU: This site was the second test facility for testing the use of hydrofractwing as a 
method of LLW disposal. It was set up so that a deeper iniection wdi cadd 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 grwt 
additives. A total of 50 Ci of Cs-137 was injected. No hazardous chemicals other than the radioactivii 
were added. 

Release Dab: No records can be found indit ing any spills or leakage at this site. The injection well is 
currentty covered by a road. 
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EPA II.A,l DATA SUMMARY SHEET 

WAG fD Number: 8.0 

SWMU ID Number: 8.3a 

WAG Name: Melton Valley Area 

SWMU Name: LLW Lines and Leak Sites-Lagoon Road 
and Melton Valley Drive 

Location of hit: This site was due to a break in the transfer line at the Lagoon Road and Melton Val- 
ley Drive intersection, where the transfer line crosses white Oak Creek near the bridge to the 7500 
Area. 

General Dimsions and Capacities.. SWMU 8.3a is a IeakIspill sits. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

function of ffw S W U :  The Melton Valley transfer line was installed to albw wastes generated in build- 
ings 7500 MRE, now N W )  and 7503 (MSRE) to be pumped to the main plant storage tanks and the 
evaporator prior to disposal. 

Dates of Operetion: LLW transfer system Commissioned: June 1954. 
Site leak date: April-June 1960. 

Waste characteristics: Wastes handled in the collection system were routinely generated laboratory 
U W .  Major radionuclis were Sr-90, (2-137, Ru-106, Co-60, and various 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 equipment. The leak did not resutt in a serious 
hazard but could have seriously contaminated the creek if it had occuned at a time when waste 
transfer was being made. An inspection of the line at the creek, while repairs were in progress, indii 
cated that there may have been other leaks in the line. 
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EPA II.A.1 DATA SUMMARY SHEm 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.3b SWMU Name: LLW Lines and Leak Sites--hAelton 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 
Accsss 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 8.3b is a IeakIspill site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Fumtion 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 am of Btainless 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 teaks at all but are spills, e.g., from pumping 
accidents. 

Dates of Operation: LLW transfer system commissioned: June 1954. 
Sie leak date: July 9 and 31, 1970. 

Waste Chartlctefistic8: Wastas handled in the collection system were routinely generated IaboratOI'y 
LLW. Mabf radioMtclides were Sr-90, Cs-137, Fb-106, Co-60, and various rare earths. Some plu- 
tonium, uranium, and TRU isotopes wee also present in the waste streams. 

Releese 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. 



WAG ID Number: 8.0 

SWMU ID Number: 8.3c 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Melton Valley Area 

SWMU Name: ORNL tines and Leak Sites--7500 Area 

Location ob 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 D i m i o n s  and Capacities: SWMU 8.312 is a leaklspill 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 S W U :  The Melton Valley waste transfer line was used to transport LLW from Melton 
Valley reactor facilities to the main ORNL plant area for storage and treatment prior to disposal. 

Dates of Operation: Site leak date: July 1969. 

Waste Charactmistics: Wastes handled in the collection system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Ru-106, CO-60, and various rare earths. Some plu- 
tonium, uranium, and TRU isotopes were also present in the waste streams. The contamination was 
Cm-244 and a mixture of fission products. 

Release Data: A 2, lOQgal (7,950.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 ground and flowed along natural drainage east 
of Building 7500. 



WAG ID Number: 8.0 

SWMU ID Number: 8 .M 
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EPA ll.A.1 DATA SUMMARY SHEET 

WAG Name: Metton Valley Area 

SWMU Name: LLW Lines and Leak Sites-West of 
Metton Valley Pumping Station 

Location of Unit: This site is located west of the Metton Valley Pumping Station. 

General Dimensions and capacities: The transfer line is a %in. (Wm) stainless s t d  line. 

Function of the SWMU: fhi line was used to transfer liquid waste from Metton Valley to the Tank 
Farm. 

Dates of Operation: Site leak date: January 15, 197 1. 

W 8 s b  Characteristics: Wastes handled in the collection system were routinely generated laboratory 
U W .  Major radiomrclides were Sr-90, Cs-137, Ru-106, C0-60, 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.- for addiinal details.) 

Release Date: A lOO-sq-ft (9-sq-m) area was contaminated while liquid waste was being transferred 
from hlelton Vaky 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 l i i s .  
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG blame: Melton Valley Area 

S W U  ID Number: 8.38 SWMU Name: OANL Lines and Leak Sites-Building 7920 
and Melton Valley Pumping Station Area 

Location of Unit: This site is on the transfer line between the Melton Valley Pumping Statmn and the 
Transuranium Processing Plant, Building 7920. 

General Dimensions and Capacities: SWMU 8.38 is a leakt spill site. No dimensions are available, and 
the amount of waste leaked of spilled is not known. 

function of lfw SWMU: The transfer line is used to transport. waste from the Transuranium Processing 
Plant (Building 7920) to the Metton Valley Pumping Station and then to the main ORNL plant area. 

Dates of Operation: Site leak date: July 1980. 

Waste CharacWsffW: Wastes handled in the collection system were routinely generated laboretory 
U W .  Major radionuclides were Sr.90, Cs-137. Ru-106, c060, and various rare earths. Some plu- 
tonium, uranium, and TRU isotopes were also present in the waste streams. (See waste description 
entry for S W  1.5a for additional details.) 

Release Data: The leak occurred at a mechanical, neoprene-gasketed pipe 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 mrgency basis, with a new line. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Meiton Valley Area 

SWMUDNumber: 8.3 SWMU Name: ORNL Lines and Leak Sites-7920 
Ditch tine 

Loation of Unit: This site is in the U W  line from the Transuranium Processing Plant (Building 7920) 
along the HFlR access road. 

General Dimensions and Capacities: SWMU 8.3f is a leak/spdl site. No dimensions are available, and 
the amount of waste leaked or spilled is not known. 

Function of the SWAM: The transfer line transports waste from Building 7920 to the Melton Valley 
Pumping Station. 

Dates of Operetion: Date leak reported: January 31, 1972. 

Waste Characteristics: Wastes handled in the cdlectin system were routinely generated laboratory 
LLW. Major radionucfides were Sr-90, Ca-137, Ru-106, -0, and various rare earths. Some plu 
tonium, uranium, and 7Ru isotopes were also present in the waste streams. (See waste description 
entry for SWMU 1.6a 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 sutherfy direction. 



WAG ID Number: 8.0 

SWMU ID Number: 8.3g 
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EPA II.A.7 DATA SUMMARY SHEEP 

WAG Name: Melton Valley Area 

SWMU Name: ORNL Lines and Leak Sites-The 
Melton Valley Transfer Line 

Location of Unit: The OM pipeline ran parallel to Melton Valley Drive to the Melton Valley Pumping Sta- 
tion and then extended sauth to the TRU and HRR facilities. 

General D i m d m  and Capacities: The new line replaces an earlier cast-iron line and is a P-in.-diam 
(licm-diarn) stainless steel line with a cathodic protection system. fhe original transfer line was a 
flanged and gasketed carbon steel pipeline. 

Function of fbe SWMU: The new line connects the Melton Valley Pumping Station to the evaporator ser- 
vice tanks. 

Dates of @eration: LLW transfer system commissioned: June 1954. 
Date line replaced: 1973. 

Waste Characteristiax Wastes handled in the collection system were routinely generated laboratory 
LLW. Major radionuclides were Sr-90, Cs-137, Ru-106, Coso, and various rare earths. Some plu- 
tonium, uranium, and TRU 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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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.4 SWMU Name: Hazardous Waste Storage FaciMy-0507) 

Location of Unit: This facility is located adjacent to the MSRE site. ORNL grid coordinates are 
N 18,640 and E 32,640. 

General D-s and Capacjties: The building area is about 1,467 sq ft (136 sq m) and is con- 
structed of metal siding. Storage is restricted to not more than 200 dfums/containers. Normal loading is 
130 drumslcontainers. 

Function of the SWMU: Tbe site is used to store hazardous waste material. tt is currently resister& 
with the state of Tennessee and EPA as an interim-status hazardous waste storage facilii. 

Dates of Operation: Initiation of storage: 1981. 
Operation will termhate when Buiwhg 7652 is operable. 

Waste Charactwstics: Hazardous wastes are stored within the buikling pending shipment to an EPA- 
permitted commercial fa&@ for treatmt/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. 
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EPA il.A.1 DATA SUMMARY SHEET 

WAG ID Numbr: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.5 SWMU Name: Active LLW Collection and Storage Tank-WC-20) 

Genfml D~mensiOns and Capacities: The unit is a horizontal stainless s t d  tank set in 8 StainlCJSS-St9d- 
lined concrete vautt (double containment). !t is 10 ft (3 m) in diameter, 19.0 ft (5.9 rn) in length and is 
7.5 ft (2.3 m) below the surface of the ground. It has a volume of 10,oOO gal (37,854 L) and a normal 
operating volume of 7,oOO gal (26,497 L). 

function of the S W U  The tank receives waste from Building 7920. It discharges to Building 7567. 

Bates of Operetion: Date installed: 1976. 
Tank is still in service. 

Waste Chwacteristics: No analysis of the waste has been reported. Major radionudides of concern in 
LLW are considered to be Sr-W,Cs-137, coiio, and TRU. Various short-half-tiie radionuclides 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. 
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EPA H.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Meiton Valley Area 

SWMU ID Number: 8.6 SWMU Name: Active LLW Collection / Storage Tank-tHRR) 

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. 

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 vokune of 13,000 gal (49,210 L) and a normal operating volume of 
9,100 gal (34,450 L). 

Function of the S W U :  The tank collects low-led waste from Building 7900. It discharges to tanks T l  
and T2 through a 3in.diam (7.6-mmdiam9 cast-iron mechanical joint line. 

Dstes of Operation: Date installed: 1976. 
Tank is still in service. 

Weste Characteristics: No analysis of the waste has been reported. Major radionudiis of c o r n  in 
LLW are considered to be Sr-cdo, Cs-137, Co-60, and 'FRU. Various short-hatf-tii radionuclides 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. 
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EPA tl.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.7a SWMU Name: Active LLW Collection /Storage Tank-0- 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 MeIton Valley. 

Genefel Dimensions end Capacities: The unit is a horizontal stainless steel tank. The tank is 10 f t  (3 m) 
in diameter and 27.5 ft (8.4 m) long. The depth from the ground surface to the tap of the tank is 6.6 ft 
(2.0 m). The unit has a volume of 15,000 gal (56,781 L) and a n o d  operating volume of 10,500 
(39,746 L). 

Function of the SWMU; The tank collects LLW from buildings 7500, 7502, 7503, and the HRR tank. It 
discharges to Building 7567. 

Dates of Opwation: Date installed: 1976. 
Tank is still m service. 

Weste Charcrcteristics: No analysis of the waste has been reported. Major radionuclides of concern in 
LLW are considered to be Sr-90, Cs-137, Coso, and TRU. Various short-half-life radionuclides and 
some uranium or plutonium isotope8 may also be contained in the waste. Initial chemical analysis of 
LLW indicates that radionuclides are of greater concern than hazardaus waste constituents. 

Release Data: No releases reported. 
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EPA U.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

SWMU ID Number: 8.7b SWMU Name: Active U W  CoUection I Storage Tank-U-2) 

Locatrbn 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 f t  (8.4 rn) long. The depth from the ground surface to the top of the tank is 6.6 ft 
(2.0 rn). The unit has a volume of 15,000 gal (56,781 L) and a normal operating volume of 10,500 gal 
(39,748 L). 

Function of the S W U :  The tank collects LLW waste from buildings 7500, 7502, 7503, and the HFlR 
tank. It discharges to Building 7567. 

Dates of Operation: Tank instatled: 1976. 
Tank is stili 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-60, and TRU. Various shorthalf-life radiomldides 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. 

Rebase Data: No releases reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 8.0 

SWMU ID Number: 8.8 

WAG Name: Melton Valley Area 

SWMU Name: Mixed Waste Storage Pad (7507W 

Location of Unit: The Mixed Waste Starage Pad is located due west of Building 7507 (see SWMU 8.4). 
ORNL grid coordinates are N 18,608 and E 32.600. 

General Dimensions and Capcities The pad measures approximately 40 X 40 ft (1 2 X 12 m). It is 
concrete with dikes and a sump. 

Function of the SWMU: Mixed radioactive and hazardous chemical wastes are storeof on the pad until a 
resolution ia reached relative to the final disposal of this material or until a facility becomes available. 
This material will be transferred to the LongTerm Hazardous Waste Storage Facility (Bldg. 7654) when 
it is completed. 

Dates of Operation: Storage initiated: unknown. 
Site is still in operation. 

Waste Charactaristks: All waste is placed in drums. 

Release Data: No releases reported. 



WAG 10 Number: 8.0 

SWMU iD Number: 8.9 
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€PA I1.A.1 DATA SUMMARY SHEET 

WAG Name: Metton Valley Area 

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 (HFIA) facilities. 

General Dimsions and Capacities: The treatment plant had a rated capacity of 7,500 galId (28,380 
L/d). Main tank capacity is 13,200 gal (49,970 L). 

function of the SWMU: This site treats domestic sewage m a t e d  in the WlR 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 8 tank truck and transferred to the ORNL 
swage treatment plant. 

Dates of @eration: The site was installed in 1962. 
it is still in service (wed as cdlectmg tank since 1977). 

Waste chsrecteristrics: Waste handled is domestic sewage; no hazardous or radioactive wastes have 
been added to the system. 

Release Data: No reported leaks or releases. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG 1D Number: 8.0 WAG Name: Meiton Valley Area 

SWMU 1D Number: 8.10 SWMU Name: Silver Recovery Process (7934) 

Locarion of Unit: ORNL grid coordinates are N 17,790 and 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 onestory, corrugated metal, garagetype s t w -  
ture. It is 50 ft (15 m) long by 50 ft wide, with a jointed concrete floor, two garagetype doors, and 
two walk-in doors. The building contains a pH adjustment tank, two 2OOgai (760L) reaction tanks. and 
related equipment. 

Funcfion of the SWMU: The purpose is to separate silver constituents from phatographic fixer and 
developer waste solutions by a chemical precipitation process. 

Dates CY -am: The site is expected to open in A@! 1987 

waste ~ a c t a r i s ~ :  No radionuclides are present. chemicals involved are sodium hydroxide. sodium 
hydrosulfite, sutfuric a d ,  and photographic waste sdution. The acids and bases are kept 25 ft 
(8 m) apart, and the sihrer-bearing waste is stored in 55gal steel drums. 

R&se Data: The major air emissions from thii site are ammonia, sulfur, and formaldehyde. Samples 
collected by the Industrial Hygiene Department indicate that emissions in this area are well belaw tha 
threshold Limit value. 
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EPA Il.A.1 DATA SUMMARY SHEET 

WAG 1D Number: 9.0 

S W W  ID Number: 9.1 

WAG Name: Homogeneous Reactor Experiment (HRE) 
Area 

SWMU Name: HRE Pond (7556) 

Location of Unit: The Homogeneous Reactor Experiment WRn Pond is located in Melton VaHey, 0.5 
mile (800 m) southeast of the ORNL complex. It is situated south of Building 7500, above Melton 
Branch. ORNL grid coorrlinates are M 18,590 and E 31,480. 

General D i m s h s  end Capacities: Capacity: 300,OOO gal (1,136,OOO L). Rectangular shape: 76 X 
79 f! (23 X 24 m), and average depth is 12.8 ft (3.9 m). In 1970, the pond was fifled, graded, and 
sprayed with weed kiYler 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. 

Dales of Operation: Site commissioned: 1955 (began operation in 1958). 
Taken out of service: 1961. 

Waste Charectmstics: Contamination is mainly from Cs-137 and Sr-90, with trace amounts of Pw238, 
Pu-239, Am-241, and 011-244. 

Reletlse Data: The maximum direct beta-gamma exposure near the pond was 2.2 mradlh. EQht areas 
exceeded 0.1 mrad/h. Soii samples showed activity between 0.06 pCi/g and 6.0 pCiIg. Subsurface 
soil samples showed Cs-137, b 6 0 ,  and Sr-Bo. A l p h a s m ~  contaminants were Pu-238, -239, 
Am24 1, and Cm-244. AH samples contained Sr-90 activity. Fiadioactivity inside the perimeter of the 
filledin 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 wtimted a total inv@tory in the impoundment fffl and sedknent of: 

and C0-60 (1.6 mCi). 
Groundwater monitoring data collected through mid 1985 indiite both beta (primarily H-3 and 

Sr-90) and alpha contamination. Lev& of Ba, Cr, and Pb exceeded drinking water MCLs in some sam- 
pling records. 

Sr-90 (75 a), CS-137 (16 Ci), U-234 (3.2 mCi), U-235 (0.5 &I, U-238 (2.2 mC9, P~t-239 (0.3 di), 



WAG ID Number: 9.0 

SWMU ID Number: 9.2 
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EBA II.A.1 DATA SUMMARY SHEET 

WAG Name: Homogeneous Reactor Experiment (HRE) 
Area 

SWMU Name: LLW Collection and Storage Tanks 
(7560, 7562) 

Location of Unit: Both tanks are found on the HRE site. The 12,000gal (45,425-L) tank is located just 
north of the Waste Hdding Pond (75561, and the 1,000gal (3,7804) tank is h t a d  just south of the 
Waste Evaporator (7502). ORNL grid coordinates are approximately N 18,700 and E 31,450. 

Genere/ Dimensions and Capacities: Only capacity is available. 

Function of the SWMU: The 12,000gal (45,4254) tank was M i n e d  to hold high-level waste. Ibe 
1,000gal(3,783-L) tank heM condensed clean vapor from the evaporator cell; this liquid was stored far 
sampling. Depending on its radioactivity, the condensate was &her sent to the retention pond or to the 
12,ooogal tank for recycling. 

Dates of Operation: Small tank: 1957-1981 (empty since 1961). 
Large tank: 1957-1986 (tank no longer in use). 

Waste Characteristics: No analysis of tha waste has been reported. Major radionuclides of coc~cem in 
LLW are considered to be 53-90, Cs-137, C0-60, and TRU. Various short-half-life radionuclides and 
some uranium or plutonium isotopes may also be contained in the waste, initial chemical analysis of 
LLW indiites that radionuclides 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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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 9.0 WAG Name: Melton Valley Area 

SWMU iD Number: 9.3 SWMU Name: Septic Tank-47501) 

Loca)ion of Unit: The tank is located east of Buitding 7500 (NSPP). ORNL grid coordinates are 
N 18,810 and E 31,510. 

General Dimensions and Capacities: Capacity of the tank is 1,400 gal (5,300 L). The tank is concrete. 

Functrbn of the &if: The tank was designed to treat domestic sewage from Building 7501 (NSPP). 

Dates of Opemtion: 1950 to present. 

W8Sb Characteristics: The tank contains domestic sewage; no hazardous or radioactive waste was 
added to the system. 

Release Data: No reported leaks or reteases. 



WAG OD Number: 10.0 

SWMU ID Number: 10,l 
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€PA II.A.1 DATA SUMMARY SHEET 

WAG Name: Hydrofracture Injection Wells and 
Grout Sheets 

SWMIJ Name: Hydrofracture Experimental Site 1 
(HF-S1) 

Location of Unit: Ttze 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 D i m -  and Capacities: The injection well was cased with 3.5jn. (ern) casing to a depth 
of 300 ft (91 m). The injection was performed at a depth of 290 ft (88 m). A total of 27,800 gal 
(102,200 L) of grout was injected. 

Function of tbs SWMU: Thm 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 Operetion: Injection occurred October 16, 1959. 

Waste Characteristics: Waste injected was water tagged with 35 Ci of Cs-137 and 8.7 Ci of -141. 
Grout consisted of diatomaceous earth 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 x)o ft (61 m) north of the injectkm well (see SWMU 7.3). 



WAG IO Number: 10.0 

SWMU ID Number: 10.2 
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EPA II.A.l DATA SUMMARY SHEET 

WAG Name: Hydrofracture Injection Wells 
and Grout Streets 

SWMU Name: Hydrofracture Experimental Site 2 
(HFS2) 

Location of Unit: The site is in h'letton Valley, about 0.5 mile (800 m) south of the 7500 (experimental 
reactor) Area. The injection wefl was cased with 4.541. (1 lcm) casing to a depth of 1,050 ft (320 m). 
ORNL grid coordinates for tlw injection well are N 16,817 and E 31,260. 

General Dimensions and Capacities: Two separate injections were performed. Grout volumes injected 
were 91,600 and 132,700 gal (346,745 and 502,325 U, respectively. Injection depths were 934 ft 
(284 rn) and 695 ft (2 12 m). 

Funcrion 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 Characterislics: 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. 



WAG IO Number: 10.0 

SWMU IO Number: 10.3 
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EPA I1.A.1 DATA SUMMARY SHEET 

WAG Name: Hydrofracture Injection Wells and Grout Sheets 

SWMU Name: Old Hydrofracture Facility (7852) 

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. ORNL grid coordinates are N 17,155 and E 28,617. 

Genef0l Dimensions and CBpBCitEBs: vhe existing facilii consists of a contaminated building (75831, 
some dry solids storage bins, and miscellaneous equipment. 

Function of the S W U :  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 out of service: 1980. 

Waste Wwracteristics: Waste used in the experiments was evaporator concentrated LLW transferred 
from the Bethel Valley waste storage tanks. During the period the facilify was operated, 7 experimental 
injections and 22 operational injections were conducted. Grout injected totaled 2.3 x 10' gal (8.7 x 
lo* L) and contained 40,OOO Ci of Sr-90, 609,OOO Ci of Cs-137, 233 Ci of -244, 5.8 Q of TAU, and 
other unidentified radionuclides. 

Rdwse 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 cwld be retrieved and pumped 
down the well (see SWMU 5.2). 
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EPA H.A.l DATA SUMMARY SHEET 

WAG ID Number: 10.0 WAG Name: Hydrofracture Injection Wells 
and Grout Sheets 

SWMU ID Number: 10.4 SWMU Name: New Hydrofracture Facility (7860) 

Location of Unit: The new hydrofracture facility is located 900 ft (300 m) southwest of O W  (SWMU 
10.3). on the south side of Melton Branch. The injection we# is located at ORNL grid coordinates 
N 16,502 and E 28,178. 

General DhmsOns and Capacities: The injection well casing is 5.5 in. diameter; the well is 1,069 ft 
(326 m) deep. lnjectiions 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 S W :  The facility was constructed to replace the W F  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 USBd in the injections was concentrated LLW and sludge removed from 
the gunite tanks in the South Tank Farm (SWMU 1.26a-f). During the period of operation, 1 experimek 
tal injection (water plus tracer) and 13 operational injections were conducted. A total of 2.9 x 10' gal 
(1.1 x 10' L) of grout was inwed. The grout contained 644,ooO CI of Sr-90, 83,800 Ci of Cs-137. 
7,500 Ci of Cm-244, 2,100 Ci of TRU, and 13,300 Ci d other nuclides. 

Release Dafff; No releases were reported during operations. In 1984, three deep monitoring (DM) wells 
were dug, and contaminated water was fwnd in two of the wdls. Depths at WMCh the contamination 
was observed are approximately the depths at which some of the NHF grout sheets occur. The NHF is 
now inactive, and dosure of the facility is being planned. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 11.0 

SWMU ID Number: 1 1.1 

Location 0 

WAG Name: White Wing Scrap Yard 

SWMU Name: Whiie Wing Scrap Yard o(D0751) 

Unit This site is located at the west end of East Fork Ridge between State Highway 915 
(White Wing Road) and the Oak Ridge Turnpike. ORGDP grid coordinates are N 35,000-35,800 and 
E 27,500-29,259. 

General D i m -  and Capacities: The area covers about 20 acres (8 ha). 

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 removed in 1966-1971; however, some scrap metal, concrete, and other 
waste remains at the site. 

Dates of Operetion: Site commissioned: earby 1950s. 
Taken out of service: 1964. 

Waste Characteristics: About 0.05 Ib (25 Q) 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 0th Oak Ridge plants. 

Release Data: In 1971, a radiation survey detected 0.8 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 03-137 
(estimated at 25 to 100 mCi), Th-234, and U-235. 
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EPA lI.A.l DATA SUMMARY SHEET 

WAG ID Number: 12.0 WAG Name: Closed Contractors' Landfill 

SWMU ID 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 acre8 (1.2 ha). 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 OWL. Material to be buried w w  not contaminated with radioactive materi- 
als. 

Dates of Operation: Site commissioned: 1950. 
Taken out of service: 1975. 

Waste Charactwisfh: The vdume and nature of waste buried is unknown. No waste specific records 
were kept on the landfill operation. 

Release Date: The area is inactive, and no radioactive contamination has been reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 13.0 WAG Name: Environmental Research Areas 

SWMU ID Number: 13.1 SWMU Name: Cesium137 Contaminated Field (0800) 

Locatian of Unit: These areas are located about 330 ft (100 m) north ob the Clinch River at Clinch 
River Mile 20.5 (CRK 32.8). Grid coordinates are N 17,480 and E 20,370. 

General DimensiOins and Capacities: The 0800 Area is B =acre ( 2 W )  fescusdominated field. Con- 
tained within the field is a 5acre (2ha) fenced area contaminated with 69-137. 

Funcrion of ths S W U :  The area was set aside to study simulated fallout of Cs-137, which would 
occur in the event of a nuclear war. 

Dates af Opefafion: Site mmissioned: 1966. 
The site is not in use. 

Waste Characteristics: The contaminant consisted of Cs-137 hrsad at hiih temperature to silica parti- 
cles. Each of the eight enclosures received about 2.2 Ci of radioactivity, for a total of 8.8 Ci. After 18 
years (since contamination), about 5.7 Ci of activity should remain. 

Release Data: No releases reported. 
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EPA H.A.l DATA SUMMARY SHEET 

WAG ID Number: 13.0 WAG Name: Environmental Research Areas 

SWMU ID Number: 13.2 SWMU Name: Cesium- 137 Erosion I 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 
Creek and the Clinch River [0.2 miie (0.3 km)]. Grid coordinates N 16,690 and E 21,530. 

General Dimensions and Capacities: Total land area contaminated was C215 sq ft (<20 sq m). 

Function of fhe SWMU: The objective was to use the field contamination to study runoff, ero&on, and 
infiltration of Cs- 137 on a silt-loam soii. 

Dates of Operation: Site was contaminated on October 20, 1964. 
Site is still being studied. 

Waste Characteristics: Cs-137 was applied to the soil in a l i i d  spray. 

Refease Data: The m n t  of isotope applied was 15 mCi total. After 21.6 years of decay, 9.15 mCi 
should remain, providing no losses from the system occurred. 



WAG ID Number: 14.0 

SWMU ID Numbar: 14.1 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Tower Shielding Facility (TSF) 

SWMU Name:. TSF Scrap Yard (9702) 

Location of Unit Grid coordinates are N 10,800 and E 28,930. The facility is located about 
2.5 miles (4.0 km) south of the ORNL main complex. 

Generel DimsnsiOns and Capacities: The scrap yard is about 250 ft (78 m) south and west of the 
main TSF site. It covers an area of about 1 acre (0.4 ha). 

Function of the S W U :  The site contains scrap shields, tanks, pumps, and miscellaneous materials 
used in past experimental programs. 

Dates of Operation: Site consmisshed: 1954, 
Site is still in operation. 

W8Stt3 Characteristics: The scrap at the site contains internal contamination (neutron activation pro- . 
ducts) (mainly Co-60); however, surveys show no external contamination. 

Release Data: No releases of radioactivity have been report 



WAG D Number: 14.0 

SWMU ID Number: 14.2 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Tower s h i i n g  Facility (TSF) 

SWMU Name: Septic Tank-(&rikiing 7750) 

Location of Unit The TSF septic tank is located at ORNL grid coordinates N 11,110 and E 29,295. 

General Dimensions and Capecifies: Capacity of the tank is 900 gal (3,400 L). The tank is concrete. 

function of the S W U  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 radiosctive wastes were 
added to the system. 

. Release Data: No reported leaks or releases. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

SWMU ID Number: 15.1 SWMU Name: Cyclotron Z9iII (9201-2) 

Location of Unit: The Cyclotron 241 is stored at the Y-12 Plant in Building 9201-2 and in an outdoor 
storage tank and piping. 

General Dimensions and Capacities: The 864nch Cyclotron occupies one-third of Suilding 9201-2. Sea 
15a.7 

Function of the SWU."  The Gode AE transformer oil is designed to cool magnetic coils during opera- 
tion. 

Dates of Operation: Site commissioned: 1950. 
Taken out of service: 1983. 

Waste Characteristics: There is 7,OOO gal (26,500 L) of code A€ transformer oil. The oil contains <50 
ppm pGB8 @dychJorinated biphenyls), 

Release Data: No releases have occurred. 



11-183 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 15.0 

SWMU tD Number: 15.2 

WAG Name: ORNL Facilities at Y-12 

SWMU Name: Transformers (920 1-2, 9204- I ,  
9204-3, SY 200 Yard) 

Location of hit: The PCB storage sites are located over Maynardville limestone, a cawmou~ formation 
within the Y-12 complex, in of adjacent to buildings 9201-2, 9204-1, and 9204-3. Larger transformers 
were stored at the SY 200 Scrap Yard. 

General Dimensions and Cspedtjes: At the 9201-2 Cyclotron cubicles, there were 143 PCB bansform- 
ers and 380 capacitors with an estimated PCB concentration of more than 500 ppm (-3,000 gal 
[I  1,355 L] of oil). East of 9204-1 there were 13 PCBcontaminated transformers with estimated pc8 
concentrations of 50 to 500 ppm. In the basement of 9204-3 there were 22 PC&contaminated 
transformers with estimated PCB concentrations of 50 to 500 ppm. At the SY 200 Yard there were five 
2,200931 (8,328-L) transformers and 60 Coating racks with estimated PCB concentrations of less than 
2 to 29 ppm. 

function of the SWMU: The sites housed a variety of surplus ORNL equipment that was dther contam- 
inated with PCBs or that contained PC8 contaminated oils. All surptus PCB-contaminated transformers 
and capacitors have been disposed of in accordance with TSCA guidelimss. 

Dates of Operation: Sites are now inactive. 

Waste Characteristics: (See above.) 

R&se Data: Records indicate that PCB-contaminated oils have leaked from a transformer at the SY 
200 Yard. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 16.0 

SWMU ID Number: 16.1 

WAG Name: Heam Ptrysies Research Reactor (HPRR) 
Area 

SWMU Name: Cesium137 'Forest" Research Area 
(77659) 

Location of Unit: The site containing the contaminated trees is located on the azimuth bearing of 
E66"S, a distance of 1.8 mile (2.9 km) f r m  the intefsection of Bethel Valley Road and Meiton Valley 
Access Road. ORNL grid coordinates are N 13,000 and E 34,500. 

Gt%?eml Dimensions and Cepacirres: The site is a 20 X 25 m plot (66 X 82 ft). Thirty yelbw-poplar 
trees ranging up to -100 ft (30 m) tal! w e  used in this study. A total of 467 mCi of Cs-137 was 
introduced into the transpiration stream of the trees. 

Function of the Unit: Trees were kKmrlated with cesium to determine the movement of this nuclide and 
as an anabg to the essential elament potassium. 

Dates of Operation: Site commissioned: May 20-23, 1962. 
Site still remains today. 

Waste Cheracteristics: (23-137 is the primary waste. Nearly 24 years have passed (-0.8 half-life) 
since the isotope was injected into the trees. Correcting only for radiological decay, approximately 270 
mCi would remain today. This amount has been further decreased by wind distribution of leaves, move- 
ment through soil, and runoff. 

Rdease Data: No releases reported. 
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EPA il.A.l DATA SUMMARY SHEET 

WAG ID Number: 16.0 WAG Name: Health Physics Research Reactor Area 

SWMU ID Number: 16.2 SWMU Name: Process Waste Basin (77 11) 

LocariOn of Unit: ORNL grid coordinates are N 12,260 and E 35,830. Site is located west of the reac- 
tor buiiding at the DOSAR facility (HPRR). 

General Di~nmsbns 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 CharScferiSfics: No waste has been added. The only water m the basin resuits from pecipia- 
tion and checks on fke protection sprinkler systems. 

Release Data: No waste has ever been diverted to the basin. The major use of the bash is to check 
out fire protection systems. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 17.0 WAG Name: ORNL Services Area 

SWMU ID Number: 17.1 SWMU Name: Septic Tank-@iMing 7000) 

Lacation of Unit: The tank is located south of Building 7ooO. ORNb grid Goordinates are N 21,950 and 
E 36,230. 

&7efa/ Dimensions and Capacities: Capacity of the tank is 39,OOO gal (147,530 L). The tank is con- 
crete. 

Function of the S W U :  The unit handles domestic sewage from the 7000 Area. iNt was formerly used 
as a septic tank but is now used as a collection we& for the pumping station. Waste is pumped to the 
Bethel Valley system for treatment. 

Waste cherecteristics: Waste consists of domestic sewage; IK) hazardous or radioactive wastes have 
been added to the system. 

Release Data: No reported leaks or releases. 
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EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 17.0 WAG Name: ORNL Services Area 

S W U  ID Number: 17.2a SWMU Name: Waste Oil Storage Tank--(7002W) 

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 m. (1.7 m) diameter by 15 ft (4.6 m) bng, hor- 
izontal, steel, and h a t e d  above ground. Tank capacity is 2,500 gal (9,463 L). 

functibn 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 recwds exist of hazardous materials or 
radionudides being present. The oil has not been analyzed. 

Release Data: No releases reported. 



11-188 

EPA iI.A.1 DATA SUMMARY SHEET 

WAG ID Number: 17.0 WAG Name: ORNL Services Area 

SWMU ID Number: 17.2b SWMU Name: Waste Oil Storage Tank-(7009E) 

~OcatbO of Unk This tank is located in the 7000 Area, east of the main plant area of QRNL. ORNL 
grid coordinates are N 2 1,580 and E 37,580. 

General DimanaiOns and Capacities: The tank is buried. Capacity of the tank is 5,000 gal (18,930 L). 

function of the S W W :  The tank is used to store waste oil drained from various pieces of equipment. 

Dates of (?peration: lnstallation date: 1975. 
Site is still in use. 

Weste cheracteristics: The waste oil has not been analyzed. No hazardous materials or radionuclides 
should be present. 

Release Data: No releases reported. 
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EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 17.0 WAG Name: ORNL Services Area 

SWMU ID Number: 1 7 . 2 ~  SWMU Name: Waste Oil Storage Tank47075) 

Loxitian of Unit: This tank is h a t e d  in the 7000 Area, which is east of the main O W L  plant. ORNL 
grid coordinates are N 21,100 and E 36,680. 

General Dimensions and Capacjljes: The tank is below ground. Capacity is 4,200 gal (15,900 L). 

function of the SWMU: The tank stores tritiumcontaminated waste oil. 

Dates of Operation: Installation date: 1982. 
Site is still in we. The tank is reported to be full. 

Waste cheracteristics: 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. 



WAG ID Number: 17.0 

SWMU ID Number: 17.2d 

II- 190 

EPA II.A.1 DATA SUMMARY SNEFT 

WAG Name: ORNb Serviis Area 

SWMU Name: Waste Oil Storage Tank-(7021W) 

Location Or Unit: The tank is located on the west side of Building 702 1. ORNL grid coordinates are 
N 21,800andE 37,300. 

Genere/ 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: vhe tank stores waste oil. 

Dates of Operation: The tank was installed in 1983. 
tt is still in service. 

Waste C2wacteristics: The tank contains waste Oil. No records exist of hazardous materials OT 

radionucfides being present. The oil has not been anatyzed. 

Release Data: No releases reported. 



11-191 

€PA ll.A.1 DATA SUMMARY SHEET 

WAG ID Number: 17.0 WAG Name: ORNL Sefykes Area 

SWMU ID Number: 17.3 SWMU Name: Waste Oil Storage Tank 
Mobile Truck (703OE) 

Location of Unit: This vehicla-mounted oil storage tank is located in the 7000 Area east of the main 
OWL plant. It is located at ORNL grid coordinates N 21,540 and E 37,140. 

Genera/ 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: fhe tank is used to collect and store waste fuel oil. 

Dates of Operation: 1975 to present 

Waste Chracferis th:  The tank contains waste fuel oil only. It is reported to contain PCBs. No mention 
of radEonrtdides is reported. 

Release Data: No releases reported. 



WAG ID Number: 17.0 

SWMU ID Number: 17.4a 

11-192 

€PA ILA.1 DATA SUMMARY SHEET 

WAG Name: WNL services Area 

SWMU Name: Photographic Reproduction Waste 
Storage Tank-47075A) 

Location of hit: The tank is located in the 7000 Area east of the main ORNL plant. 
nates are N 21,100 and E 36,700. There are two tanks at this site (See SWMU 17.4b). 

General Dimensions and Capacitie8: This tank is constructed of fiberglass and has a capach of 3,OOO 
gal (1 1,356 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 Meltan Valley (SWMU 8.10). 

Bates of Operation: Installation date: unknown. 
Tank is still in service. 

Waste Characteristics: chemical composition is not known. The waste is pobaMy hazardous due to 
silver content. 

Release Data: No leaks or spills have been reported. 



11-193 

EPA B.A.1 DATA SUMMARY SHEET 

WAG tD Number: 17.0 WAG Name: ORNL Services Area 

SWMU ID Number: 17.e SWMU Name: Photographic Reproduction Waste 
Storage Tank47075B) 

Location of Unit: The tank is located in the 7000 Area east of the main OIWL pbnt. ORNL grid coordk 
nates are N 21,100 and E 36,700. There are two tanks at this site (See S W  17.4). 

General Dimensions and Capacities: The tank is constructed of fiberglass and has a capacity of 2,000 
gal (7,570 L). The tank is h a t e d  on a concrete pad. Concrete dikes surround the pad. 

FunciiOn 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: Instaltation 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. 



11-194 

ERA H.A.l DATA SUMMARY SHEET 

WAG ID Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU ID Number: 18.la SWMU Name: EGG? Ponds (7600A) 

Locatbn of Unit: ORNL grid coordinates are N 18,840 and E 43,580. 

General Dimensions and Capacities: This pond is 50 ft (15 rn) by 65 ft (20 m), with a depth of 15 R 
(4.6 m). 

Function of tha SWMU: This area was originally installed as part of h Experimental Gas 
tor Program. The reactor was never completed or operated. The basin is now used to collect storm 
water runoff I 

Reac- 

Dates of *ation: Basin constructed: 1960. 
site is still in use. 

Waste Characteristfcs: No data are available on waste compoaitii. 

Rekase Data: No W s  or releases have been reported. 



11-195 

€PA tl.A.1 DATA SUMMARY SHEET 

WAG ID Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU ID Number: 18.lb SWMU Name: EGCR Ponds (7600s) 

Location of Unit ORNL grid coordinates are N 18,020 and E 42,660. 

General Dimemhs 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. 

Debs of Operation: Basin constructed: 1960. 
Site is stiH in use. 

Waste Characterisfks: No data are available on waste composition. 

Release Data: No leaks or releases have been reported. 



11-196 

EPA lI.A.1 DATA SUMMARY SHEET 

WAG ID Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU fD Number: 18.2 SWMU Name: Paint Solvents Storage (78 15) 

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. Dimensions are 2.5 ft diam- 
eter (7.6 m) and 7 ft (2 m) high. Capacity is 280 gal (l,U60 L). 

Function ob the S W U :  The contents of this tank (and its function) are unknown. Reparts indicate that 
the tank may have stared paint solvents. 

Dates of @eratian: Installation date: 1962. 
The tank is inactive. 

Waste CharacferMcs: No information exists on the nature and mount of waste stored in this tank. 

Release Data: No releases repofled. 



WAG ID Number: 18.0 

SWMU ID Number: 18.3 

11- 197 

EPA H.A.l DATA SUMMARY SHEET 

WAG Name: Consolidated Fuel Reprocessing Area 

SWMU Name: Septic Tank-@uilding 76 16) 

Location of Unit: This tank is located at ORNL grid coordinates N 18,OOO and E 42,600 

Ganefel Dimensions and Capacities: Capacity is 16,900 gal (64,000 C). The tank is made of concrete. 

Function of the SWMU: The tank was originally installed in 1959 as an lmhoff tank for handling sewage 
from the EGCR. It was converted to a septic tank in 1974 for w e  by the Consolidated Fuel Reprocess- 
ing Division of ORNL. 

Dates of Operation: As lmhoff tank: 1959-1974. 
As septic tank: 1974-present. 

West6 Characteristics: The tank contains domestic sewage; no hazardous or radioactive wastes have 
been added to the system. 

Release Data: There are no repwted leaks or releases. 



11-198 

EPA ItA.1 DATA SUMMARY SHEET 

WAG ID Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU ID Number: 18.4.8 SWMU Name: Waste Acid Storage Tank (7602) 

Location of Unit: This tank is located in the EGCR area east of the main ORNL plant area. ORNL grid 
coordinates are N 18,640 and E 43,580. 

General Dimensions and Capacities: Tank capacity 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 EGCR area. 

Dates of Operetion: Installation date: unknown. 
Tank is stili in service. 

Waste Characteristics: The waste in the tank is process waste. 

Release Data: No releases repwted. 



11- 199 

EPA tl.A.l DATA SUMMARY SHEET 

WAG ID Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU ID 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 18,580 and E 43,140. 

General Dimensions and Capacities: The capacity of each tank is 1,OOO gal (3,705 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. 



WAG ID Number: 18.0 

SWMU ID Number: 1 8 . 4 ~  

11-20 

€PA II.A.l DATA SUMMARY SHEEf 

WAG Name: Consolidated Fuel fleprocessing Area 

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,OOO gal (3,785 L). 

Function of ths SWMU: The tanks contain waste acid. The tanks are used to haul process waste from 
the EGCA area to the PWTP at !he 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. 



11-201 

EPA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 18.0 WAG Name: Consolidated Fuel Reprocessing Area 

SWMU ID Number: 18.46 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. 



WAG ID Number: 18.0 

SWMU 10 Number: 18.5 

11-202 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Consolidated Fuel Reprocessing Area 

SWMU Name: Waste Retention Basin (7613) 

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: 1960. 
Basin is still in service. 

Waste Characteristics: All EGCR process wastes are disposed of by tank truck transfer to the QRNL 
main plant area. 

Release Data: No releases are reported. 



11-203 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 19.0 

SWMU ID Number: 19.1 

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 totat of 15.125 gal (57,254 L) of waste 
can be stored at the facility. 

Function of the S W W :  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. 

Reiease Data: The site has not received wastes. 



WAG ID Number: 19.0 

SWMU ID Number: 19.2 

11-204 

€PA II.A.1 DATA SUMMARY SHEET 

WAG Name: Hazardous Waste Treatment and Storage 
Faciriiies 

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). The capacity of the facility will be sixty 55gal drums. 

Function of fhe Unit: The site is a staging area for appropriately packaging small quanitiies 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. 



11-205 

EPA II.A.1 DATA SUMMARY SHEET 

WAG ID Number: 19.0 

SWMU ID 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 Dlmsions and Capacities: This proposed facility will have a total of 1,178 sq f i  (165 sq m) of 
storage space. 

function of the Unit: The site stores 55- and 3Wal drums of mixed (hazardous and radioactive) 
wastes. 

Dates of Opefation: 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 Data: The facility is not operational. 



WAG ID Number: 19.0 

SWMU 18 Number: 19.4 

11-206 

EPA II.A.1 DATA SUMMARY SHEET 

WAG Name: Hazardous Waste Treatment and Storage 
facilities 

SWMU Name: Mixed Waste Storage Faciii (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 rn). 

Function of the SWMU: The site was used to store mixed hazardous wastes. Wiginally, it served as 
sample storage for ORNL's Chemical Technology Division. 

D8les of Operation: The site was closed near the end of 1985 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 



WAG ID Number: 19.0 

SWMU ID Number: 19.5 

11-207 

EPA H.A.l DATA SUMMARY SHEET 

WAG Name: Hazardous Waste Treatment and Storage Facilities 

SWMU Name: Leaking Gas Cylinder Area (7659A) 

Lacarion 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 S W U :  Each year a number of gas cylinders have problems with shut-off valves, result- 
ing in leaks. Cylinders are transported to thii area where they are chained to the fence and left to vent. 
Once empty, the ws 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 

11-208 

EPA II.A.l 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 cm) wide, and 48 in. (122 cm) long. it is located in a fenced area measuring 75 by 150 fI (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 0.5-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 @eration: Site installed: 1983. Site is still in service. 

t"aste characteristics: Contents of containers are highly volatile liquids (e& hydrazine, ethers, 
alcohol-sther 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. 



11-209 

€PA II.A.l DATA SUMMARY SHEET 

WAG ID Number: 20.0 WAG Name: Oak Ridge Land Farm 

SWMU ID Number: 20.1 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 ha) 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 treatment plant. 

Dates of Uperafion: Sludge disposal began in 1983. 
%dge 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. 
lnventory 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 b) of Cd, 110.0 kg (242.5 Ib) of Ni, and 4,600.0 kg 
(10,141 Ib) of Pb. Vdume of sludge applied was about 6.0 x lO'gal(2.3 x lO'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. 



11-2 10 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 

ID Number: 1A. 1 

WAG Name: Main Plant Area 

Facility Name: Graphite Reactor-(300 1) 

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 end Capacities: Building 300 1 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- 
tar. 

Dates of Operation: Date commissioned: 1943. 
Taken out of service: 1963. 

Waste Characteristics: The reactor is reported to contain 16 Ci of C-14, 5,000 pCi (80 mg) of Pu-239, 
200 pCi (C0.5 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 betagamma contamination levels ranged from less than 500 dpmi 100 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. 



11-2 I 1 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 

ID Number: 1A.2 

WAG Name: Main Plant Area 

Facility Name: Low Intensity Test Reactor (LITR)43005) 

Location of Unit The LlTF? is located in the northern portion of the main URNL complex in Building 
3005. WNL grid coordinates are N 22,730 and E 31,400. 

General Dimensions and Capacities: The LlTF? began operation as a 5OO-kW reactor but was converted 
and reached a final power level of 3,000 kW. 

Function: The LiTR 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 co~lections were made to exhaust continuously to the normal off-gas system. 

Dates of Operation: Date commissioned: March 195 1. 
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-so, less than 50 Ci of Ni-53, 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 stitl contains beryllium reflector elements. Only very slight amounts of 
contamination are indicated on the interiors of the LITR heat exchanger and on pipes in the upper levels 
of BuiMing 3005. 

Release Data: No releases reported. 



11-212 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.3 Facility 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 of 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 3001. 

General Dimensions and Capacities: The ORR is a 3O-kW pool-type research reactor housing several 
experimental facilities. 

Function:. Several experimental facilities have been installed in the ORR $or 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). 



11-2 13 
. .  

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.4 Facility Name: Cobalt-60 Storage Garden43029) 

Location of Unit: The Cobalt-60 Storage Garden is located in BuiMing 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 19.6sq-ft (1.8-sq-m) subterranean area [8.5 f t  (2.6 rn) deep] 
is made of 92 stationary stainless steel tubes surrounding a 1-sq-ft (0.09-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, whiih terminate about 1 ft above the floor of the facility, sur- 
round an irradiation chamber. This chamber is shielded at the bottom with 10.6 cubic ft (0.03 cubic m) 
of lead. The entire facility is s h i e d  with 22 in. (56 cm) of lead bricks plus 22 in. of barytes concrete. 
This facility is capable of gamma irradiation doses of up to 1.5 x 10' rad/h. 

Function: The Storage Garden is a radioisotope storage facility. 

Dstes 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 
C0-60. The Garden does not produce waste. 

Release Data: No reported releases. 



11-214 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.5 Facility Name: Fission Product Development 
Laboratory (FPDL)-(35 17) 

Location of Unit: The FPDL is located in Building 3517 at ORNL. ORNL coordinates are N 21,730 and 
E 31,ooQ. 

General Dimensions and Capacities: The FPDL consists of 23 largevolume, stainless steel lined, 
concrete-shielded hot cells with associated manipulator galleries and operating areas. 

Function: The FPDL was constructed to separate kilocurie quantities of Cs-137, Sr-90, -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 opef'8tiOn: 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.OOO radlh. 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 half of this waste has already been disposed of. 



11-2 15 
... 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.6 Facility Name: Fission Product Pilot Plant435 15) 

Location of Unit: The Fission Product Pilot Plant (FWP) 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-106 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 avail& 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. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 

ID Number: 1A.7 

WAG Name: Main Plant Area 

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 2 1.840 and E 3 1,910. 

General Dimensions and Capacities: The Metal Recovery Facility consists of Building 3505, an adjacent 
belowgrade canal, and two waste tanks (W-18, W-19) buried nearby. The building is a onsstory steel 
siding structure constructed around seven abovegrade concrete process cells and a below-grade dis- 
solver tank pit. The canal is a 14-ft-deep (4.3-deep) water-filled concrete basin that was used for 
storing and handling fuel slugs. The two waste tanks [32,190 gal (8,516 L) capacities] are located 
below grade approximately 45 ft (15 m) east of the building. 

Function: The Metal Recovery Facility was a small-scale 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-burnup 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, Cs-137, Pu-238, PU-239, and Pu-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 cantamination. Isolated spots in 
almost every cell exceed 500.000 dpmi 100 sq cm, and direct alpha and beta-gamma dose rates in 
one cell exceed 400 mradlh. Samples from the cell walls and floors indicate the presence of signifi- 
cant transuranic contamination. Dose rates in the canal range horn 1 to 100 rad i h, and the dissolver 
pit walls are also heavily contaminated with alpha and betagamma 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 rn) of solid 
radioactive waste is expected to be generated during decontamination of this facility. Approximately half 
of this waste has been disposed of. 



11-217 
... 

DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.8 Facility Name: Storage Garden-43033) 

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 about 0.25 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 Cheracteristics: 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 wetls range from <O. 1 to 40 mad/ 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. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1/49 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 or more welded strontium titanate 
sources inside a shielded thermoelectric 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 ther 
generators. 

Release Data: The current Sr-90 inventories of these generators are Sentry, 8.895 Ci; SNAP-99, 
119,480 Ci; SNAP-7C, 20,260 Ci; and SNAP-7D, 117,470 Ci. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: lA.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 RBD activities during the operating history of QRNL. No routine 
effort was made to determine the composition of the waste streams. Most sources generate dilute LLW 
at the mCi/gal level, although wastes containing up to 20 Ci/gal were produced in certain operations 
and diluted to around 0.05 Cilgal before entering the collection system. It has been estimated that the 
average activity of LLW is about 30 mCilgal. The major radionuclides present are Sr-90, Cs-137, 
flu-106, 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 gen- 
erated. Wastes were normally neutralized prior to evaporation and tank storage. 

R e k s e  Data: The structure developed leaks around cell Mocks on the roof, and all miscellaneous 
debris and material were removed and buried. Water from the leaks was pumped from the floor to pro- 
cess drains. These leaks are currently being repaired, and the building is not b ing  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 dpml100 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 ft) of solid radioactive waste and 30 sq 
m (321 sq ft) of liquid radioactive waste will be generated during the decommissioning of this facility. 



WAG ID Number: 1.0 

ID Number: 1A. 11 

11-220 

DATA SUMMARY SHEET 

WAG Name: Main Plant Area 

Facility Name: Ceramic Processing Laboratory-(4508) 

Location of Unit: This facility is located in the Room 139 complex of Building 4508 of the main ORNL 
complex. ORNL grid coordinates are N 21,580 and E 32,038. 

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 polynuctear aromatic hydrocarbons. 

Release Data: No reported releases. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.12 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 D i m s h s  and Capacjtks: This facility contains four hot cells and associated equipment for 
handling hQhly irradiated alpha-betagamma sources on the ground level and a chemical make-up area 
on the second level. The buiuing 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 
hading 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 fuets, 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. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID 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 tar the High 
Temperature Gas-Cooled Reactor fuel refabrication cycle. 

Dates of qOeration: Site commissioned: 1960s. 
Taken out of service: 1980. 

Waste Characteristics: Primary wastes are U-238 and I%-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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DATA SUMMARY SHEET 

WAG ID Number: 1.0 

ID 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 hoMing area for radionuclides and to provide addii- 
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. 

Refease 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 
dpm/ 100 sq cm alpha or 200 dpm/ 100 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,OOO dpm/ 100 sq cm to an approximate maximum of 1.000,OOO dpm/ 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. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 WAG Name: Main Plant Area 

ID Number: 1A.15 Facility Name: High Level Radiation Analytical- 
(Building 30 198) 

Location of Unit: The analytical facility is located at the intersection of Third Street and Hillside Avenue. 
ORNL grid coordinates are N 22,550 and E 30,800. 

General Dimensions end Capacities: The facility measures approximately 36 by 64 ft (1 1 by 19.5 m) 
and contains seven manipulator-equipped hot cells and a centrally located storage cell. 

function: The facility was used to perform chemical analyses on highly radioactive materials in support 
of ongoing ORNL program. The hot cells contained sampling, handling, preparation, and analytical 
equipment to conduct a wide variety of chemical analyses. 

Dates of Operation: Site was in operation from 1955 to 1980. 

Waste Characteristics: The hot cells contain residual contamination of radionuclides from past opera- 
tion, including Sr-90, Cs-137. and TRU materials. No accurate estimate of Ci content is currently &wail- 
able. 

Release Date: No reported leaks or releases. 
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DATA SUMMARY SHEET 

WAG ID Number: 1.0 

ID 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-to-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’ t u b s  are internally contaminated with Cs- 137. Co-60, 
Cr-51, and -144. No accurate estimate of Ci content is currently available. ’ 

Release Data: No reported leaks or releases. 
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DATA SUMMARY SHEET 

WAG ID Number: 8.0 WAG Name: Melton Valley Area 

ID Number: 8A.1 Facility Name: Molten Salt Reactor Experiment 
(MSREb(7503) 

Location of Unit: The site is located on Melton Valley Drive, about: 0.6 mile (1 .O km) south of the main 
ORNL complex. See ORNL grid coordinates N 18,670 and E 32,725. 

General Dimensions and Cepacities: The facility includes an 8-MW (thermal) fluid-filled reactor, an LLW 
pumping station, an LLW collection tank, and a filter house (Building 751 1). 

Function: The reactor was constructed to demonstrate the molten-salt breeder concept far 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. C0-60 has also been detected. 

Release Data: Total radioactivity measures 35,800 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 aM1 flush salts is recognized and will be considered during final decommissioning. 
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DATA SUMMARY SHEET 

WAG ID Number: 9.0 WAG Name: Homogeneous Reactor Experiment (HRE) Area 

ID Number: 9A.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 (E3uilding 75001, the waste evapora- 
tor (BuiMing 7500), a hot storage and decontamination pad, and a filled-m 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: 196 1. 

Waste Characteristics: Wastes from the site are Cs-137, Sr-90, and Co-60. 

ffelease 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. 



WAG ID Number: 15.0 

la Number: 15A.1 
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DATA SUMMARY SHEET 

WAG Name: ORNL Facilities at Y-12 

Facility Name: Decontamination-(94 14 1) 

Location of Unit: This facility is located in the southeast portion of the Y-12 complex in Building 9419-1. 

General Dimensions and Capacities: The facility is housed in a 8 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 94141 and East Fork Poplar Creek, respectively. 

Function: The facility was primarily a steamcleaning facili. 

Dates of Operation: Site commissioned: Mid 1960s. 
Taken out of service: Early 1970s. 

Waste Characteristics: The primary contaminant is Th. 

Release Data: No releases reported. 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

ID Number: 15A.2 Facility Name: Contaminated Attic Area-(9204- 1) 

L m t h  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 pain! used to fix earlier contamination of the ceiling area. fhe 
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 @eration: No information. 

Waste Characteristics: The specific isotopes contaminating this area are unknown. 

Release Dah: Transferable alpha levels in the area ranged between 10 and 275 dpm/ lo0 sq cm, with 
an average level of 20 dpm/ 100 sq cm. The maximum beta-gamma level was 50 cpm (< 1 mRlh). 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 

ID Number: 15A.3 

WAG Name: ORNL Facilities at Y-12 

Facility Nam: Contaminated East End Basement-(9204-1) 

Location of Unit: The site has two adjacent areas (separated by a 3.24 [ 1-m] concrete walkway) that 
are located in the basement crawl space of the east end of Building 9204-1 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 of contamination at this site is unknown. One possible explanation 
for the contamination is a pump leaking a uranium solution through the floor above the dirt. 

Release Data: Contamination was with low-level alpha emitters (alpha radiation levels of up to 2,000 
dpm/ 100 sq cm). No beta-gamma radiation was detected. Although the depth of sois contamination has 
not been verified, the present estimate is that removal of 6 to 8 in. (15 to 20 cm) of soil would be 
necessary to remove the contamination. A background beta-gamma level of 300 cpm ( X l  mR/h) from 
process pipes located approximately 5 R (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. 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

IO Number: 15A.4 Facility Name: Storage Tank-4920 1-3) 

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 (1 1,356 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 dprnl100 sq cm) 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. 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

ID Number: 15A.5 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 Capaciiies: 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 1940s in 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 dpm/ 100 sq cm 
alpha and 200 dpm/ 100 sq cm betagamma) to be present. pC5s 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. 



WAG ID Number: 15.0 

ID Number: 15A.6 
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DATA SUMMARY SHEET 

WAG Name: ORNL Facilities at Y-12 

Facility Name: Radioisotope Processing Facility (Curium 
Handling Gbvebox)-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 @eration: Site commissioned: late 1960s. 
Taken out of service: mid 1970s. 

Waste Characteristics: The interior of the glovebox is reportad to be very contaminated because of 
curium processing operations. 

Releese Data: Detected radiation levels are >500,000 dpm/ 100 sq cm alpha (internal). External levels 
are <2 mR/h, and transferable contamination levels are <5,000 dpml100 sq cm alpha. 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 

ID Number: 15A.7 

WAG Name: ORNL Facilities at Y-12 

Facility Name: 86-Inch 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 onsthird 
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: 1983. 

Waste Characteristics: Wastes are comprised of Bi-207, (20-57, Ga-67, Zn-65, Cd-1Q9, Ag-110, and 
Y-39. 

Release Data: The external surfaces of the cyclotron emit a maximum radiation level of 70 mR/h with 
transferable contaminations of <300 dpm/ 100 sq cm of betagamma and <20 dpm/ 100 sq cm 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 radionuclides from reactions af the cyclotron beam with the targets. Lead 
shielded stainless steel shipping casks and storage bins contain abandoned targets with a radiation 
level of <40 mR/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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DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

ID 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 
dpml100 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/ 100 sq cm beta-gamma. Radiation exposure at the exterior surface is less than 1 mR/h. 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y-12 

ID Number: 15A.9 Facility Name: Plutonium Processing Facilities-(9204-3) 

Location of Unit The Plutonium Processing Facility is located in Building 9204-3 in Room 116. 

General Dimensions end 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: Both the equipment and box components are highly contaminated with detectable radia- 
tion levels greater than 5Q0,OOO dpm/ 100 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 mRlh. 
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DATA SUMMARY SHEET 

WAG ID Number: 15.0 WAG Name: ORNL Facilities at Y- 12 

ID Number: 15A.10 Facility Name: Coolant Salt Technology Facility-(92O 1-3) 

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,OOO dpm/ 100 sq cm alpha and 3,500 dpml100 sq cm beta- 
gamma. 
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DATA SUMMARY SHEET 

WAG Name: ORNL Facilities at Y-12 

Facility Name: MSRE Fuel Handling Facili-(920 1-3) 

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 ft) 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 cm alpha and transferable levels of 1,236 dpm/ 100 sq cm alpha and 
3,500 dpm/ 100 sq cm betagamma. 
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