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RFI PROGRESS REPORT 
NUCLEAR FUEL SERVICES, INC.  

EPA ID NO. TND 00 309 5635 

1.0 SVWMUs 13 (Building 111 Bulk Chemical Storage Area) and 14 (Well 72 LNAPL) 

1.1 Work Completed 

RFI soil and groundwater sampling for SWMUs 13 and 14 was conducted in March 1994 
and May 1995. The results of these investigations did not fully define the horizontal 
extent of tributyl phosphate (TBP), kerosene, beryllium, and mercury soil contamination 
from SWMU 13 (RFI Report for SWMUs 13 and 14, Dec. 1995). Follow-up sampling 
to determine the horizontal extent of soil contamination began May 29 and was completed 
May 30, 1996. Eight soil samples were obtained from four boreholes for the analysis 
of tributyl phosphate (TBP), kerosene/diesel range organics, and metals. Analytical 
results will be included in the next progress report.  

1.2 Work Projected (July 2. 1996 - September 30. 1996) 

Data validation and evaluation will be completed in the next reporting period.  

2.0 SWMU 16 (Radiological Incinerator) 

2.1 Work Completed 

An initial draft of the RFI Report for SWMU 16 was completed during this reporting 
period.  

2.2 Work Projected (July 2. 1996 - September 30. 1996) 

The RFI Report for SWMU 16 is tentatively scheduled for completion and regulatory 
submittal in the fourth quarter of 1996.  

3.0 SWMU 20/Well 103A Investigation 

3.1 Work Completed 

The SWMU 20/Well 103A Investigation was conducted to determine the extent of 
groundwater contamination attributable to SWMU 20 and to determine the source of 
contamination in Well 103A. The scope of work for this investigation included the 
installation of nine monitoring wells, soil sampling and groundwater sampling. The 
SWMU 20 monitoring well locations are presented in Figure 1, Attachment. Results
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from analyses of 15 soil samples and 14 groundwater samples retrieved in the vicinity 
of SWMU 20 and Well 103A were received, tabulated, and validated by NFS. Soil and 
groundwater samples were analyzed for 40 CFR Part 264, Appendix IX volatiles, 
TAL/HSW metals, petroleum hydrocarbons, aroclor-1254, and isotopic uranium and 
thorium. Borehole soil samples obtained from two locations (114A and 115A) were 
analyzed for Appendix IX volatiles and radionuclides only and two locations (108A and 
11IA) were also sampled for tributyl phosphate. Analytical results are presented in 
Section 3.2.  

Additional sampling to determine the source of PCE contamination in Well 103A began 
May 30, 1996, and was completed June 3, 1996. Sixteen soil samples were obtained 
from 14 boreholes in the vicinity of Buildings 111, 130 and 120/131 and analyzed for 
PCE and radionuclides. These results will be presented in the next progress report.  

3.2 Findings and Observations 

Soil. Preliminary review of SWMU 20/Well 103A data indicates volatile organics were 
not detected in soil at concentrations at or above health based action levels. Diesel range 
organics were detected in one of the soil samples at a concentration above a State of 
Tennessee Underground Storage Tank (UST) cleanup level. Benzo(a)pyrene was detected 
in one sample at a concentration above the health based action level. Arsenic, beryllium, 
and chromium were detected in soil at concentrations above the action level and total 
uranium and natural thorium were detected in soil at concentrations above NRC Option 
1 criteria. A brief discussion of SWMU 20/Well 103A soil results is provided below.  

With the exception of one constituent, volatile organics were not detected in soil in the 
vicinity of SWMU 20/Well 103A at concentrations above 1 mg/kg. Total 1,2
dichloroethene was detected in the surface soil sample obtained from Well 111 A at a 
concentration of 1.6 mg/kg, which is well below the action level of 800 mg/kg. The 
highest PCE (0.62 mg/kg) and TCE (0.088 mg/kg) concentrations were also detected in 
the Well 111A soil sample; the PCE and TCE concentrations detected in this sample are 
significantly below the health based action levels of 10 mg/kg and 60 mg/kg, 
respectively.  

Evaluation of the volatile organic results for soil indicates the source of contamination 
in Well 103A has not yet been determined. Volatile organic results are presented in 
Table 1, Attachment.
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Diesel range organics (DROs) were detected in SWMU 20/Well 103A soil samples at 
concentrations ranging from 1 mg/kg (estimated) to 530 mg/kg. An action level does not 
exist for DROs; however, a State of Tennessee UST cleanup standard exists for total 
petroleum hydrocarbons (TPHs) in soil. The State cleanup levels for TPHs in "non 
drinking water" soil are 500 mg/kg (10' to 10- permeability) and 1,000 mg/kg (10
permeability). The surface soil sample obtained from Well 108A exceeds the State level 
(10' to 10' permeability) with a concentration of 530 mg/kg. All other DRO results 
were well below the State levels with the highest detect in surface soil from Well 111A 
(74 mg/kg).  

Benzo(a)pyrene was detected in one of the SWMU 20/Well 103A soil samples (Well 
111A, 1'-4') at a concentration of 0.72 mg/kg which exceeds the health based action 
level of 0.1 mg/kg. Analysis for benzo(a)pyrene was not performed on the remaining 
soil samples.  

Arsenic was detected in 12 of 15 SWMU 20/Well 103A soil samples at concentrations 
greater than the 0.5 mg/kg action level (based on slope factor of 1.5/risk level of E-) but 
less than the 20 mg/kg action level (based on oral reference dose of 3E4). Arsenic 
concentrations ranged from 0.5 mg/kg to 14 mg/kg with a mean of 4 mg/kg. Arsenic 
concentrations in background soil samples obtained from the NFS softball field ranged 
from 5.3 mg/kg to ib.2 mg/kg. The concentrations of arsenic detected in SWMU 
20/Well 103A soil are consistent with background concentrations of arsenic and are not 
indicative of contamination. Arsenic concentrations are presented in Table 2, 
Attachment.  

Beryllium was detected in ten of fifteen SWMU 20/Well 103A soil samples at 
concentrations greater than the 0.2 mg/kg action level. Beryllium concentrations ranged 
from 0.6 mg/kg to 2.0 mg/kg with a mean concentration of 0.9 mg/kg. The mean 
concentration of beryllium in background soil is 0.92 mg/kg. Beryllium concentrations 
in SWMU 20/Well 103A soil are consistent with background concentrations and are not 
indicative of contamination. Beryllium concentrations are presented in Table 2, 
Attachment.  

Chromium was detected in one of fifteen SWMU 20/Well 103A soil samples at a 
concentration (490 mg/kg) greater than the 400 mg/kg action level. The mean 
concentration of chromium in SWMU 20/Well 103A soil is 96 mg/kg which is below the 
action level. Chromium concentrations are presented in Table 2, Attachment.
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Uranium-234, -235, and -238 activities were summed to arrive at a total uranium 
activity. Total uranium was detected in all 15 soil samples obtained during the SWMU 
20/Well 103A investigation. Concentrations in nine of the fifteen samples were greater 
than the 30 pCi/g NRC Option 1 Limit. The mean total uranium concentration (168 
pCi/g) was also greater than the NRC Option 1 Limit. Total uranium concentrations are 
presented in Table 3, Attachment.  

Thorium-228 and -232 were summed to arrive at natural thorium activity. Natural 
thorium was detected in all 15 soil samples obtained during the SWMU 20/Well 103A 
investigation. Concentrations in five of the fifteen soil samples were greater than the 
NRC Option 1 Limit of 10 pCi/g. The mean soil concentration for natural thorium (15 
pCi/g) also exceeded the Option 1 Limit. Natural thorium concentrations are presented 
in Table 3, Attachment.  

With the exception of one sample location, uranium and thorium concentrations decreased 
with depth. Samples obtained from borehole 112A had higher concentrations of both 
total uranium and natural thorium at the one to four feet interval. The higher 
concentration in the subsurface interval ma e because the surface interval (0 - 1') is 
fill material and the subsurface zone was(oncesurface soil.  

Groundwater, Preliminary review of SWMU 20/Well 103A data indicates the following 
constituents were detected in groundwater at concentrations greater than EPA drinking 
water MCLs: tetrachloroethylene (PCE), trichloroethylene (TCE), 1,2-Dichloroethylene 
(1,2-DCE), vinyl chloride, tributyl phosphate, and total uranium. Analytical results for 
diesel, gasoline, kerosene, and varsol are also presented.  

Tetrachloroethylene was detected in ten of fourteen monitoring wells. Wells 97A, 108A, 
109A, lL0A, lIlA, 112A, 113A, 114A, 114B, and 15A contained PCE at 
concentrations greater than the 0.005 mg/L action level. Detected concentrations of PCE 
ranged from 0.0089 mg/L to 8.400 mg/L. PCE results are presented in Table 4, 
Attachment.  

Trichloroethylene was detected in five of fourteen monitoring wells. Wells 52 
(background), 93, 109A, 112A, and 114B contained TCE at concentrations greater than 
the 0.005 mg/L action level. Detected concentrations (excluding background) ranged 
from 0.013 mg/L to 0.160 mg/L. TCE results are presented in Table 4, Attachment.
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1,2-Dichloroethylene was detected in seven of fourteen monitoring wells. Wells 93, 
109A, and 11 LA contained 1,2-DCE at concentrations greater than the 0.07 mg/L MCL.  
Detected concentrations ranged from 0.0061 mg/L to 2.500 mg/L. 1,2-DCE results are 
presented in Table 4, Attachment.  

Vinyl chloride was detected in two of fourteen monitoring wells. Wells 93 and 109A 
contained vinyl chloride at concentrations of 0.670 mg/L and 0.030 mg/L, respectively, 
which are greater than the 0.002 mg/L MCL. Vinyl chloride was not detected in the 
remaining wells at concentrations greater than the PQL; however, the PQL (0.010 mg/L) 
is greater than the MCL. Vinyl chloride results are presented in Table 4, Attachment.  

Tributyl phosphate was detected in two of ten monitoring wells. Wells 93 and 108A 
contained TBP at concentrations of 110 mg/L and 0.550 mg/L, respectively, which are 
greater than the provisional health based action level of 0.2 mg/L. TBP results are 
presented in Table 4, Attachment.  

Diesel and varsol were not detected in any of the wells'sampled at concentrations above 
PQLs. Gasoline was detected in six of the ten wells sampled at concentrations ranging 
from 0.065 mg/L to 0.43 mg/L. Gasoline was not detected in the remaining wells.  
Kerosene was detected in one of the ten wells at a concentration of 15 mg/L. Kerosene 
was not detected in the remaining nine wells at concentrations above the PQL (0.50 
mg/L). Diesel, gasoline, kerosene, and varsol results are presented in Table 5, 
Attachment.  

Uranium-234, -235, and -238 activities were summed to arrive at a total uranium 
activity. Uranium was detected in each of the nine wells sampled. Uranium 
concentrations ranged from approximately 0.34 pCi/L to 1,099 pCi/L. Concentrations 
of total uranium in Wells 108A, 109A, and 111A are greater than the proposed MCL of 
30 pCi/L. Uranium concentrations in Wells 112A, 113A, 114A, 114B, and l15A are 
consistent with background levels. Uranium results are presented in Table 6, 
Attachment.  

The results of the SWMU 20/Well 103A groundwater investigation are consistent with 
descriptions of the extent of groundwater contamination at the NFS plant site as presented 
in the RCRA Facility Groundwater Investigation and Risk Assessment Workplan and in 
the final Groundwater Modeling Report. These documents were submitted to the EPA 
and NRC in May 1996. One exception is the groundwater investigation result indicating 
the presence of PCE in newly installed Well 114B, a bedrock well. The groundwater 
modeling results did not predict the presence of PCE at this location.
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3.3 Work Projected (July 2. 1996 - September 30. 1996) 

Outstanding soil results will be received, validated, and tabulated by NFS. Data 
evaluation will be performed to determine if the source of volatile organic contamination 
in Well 103A has been identified.  

4.0 Areas of Concern 2 (Building 111 Boiler Blowdown/Backwash) and 4 (Plant 
Drainage System) 

4.1 Work Completed 

The remaining surface water samples for AOCs 2 and 4 were collected on April 26, 
1996. The samples were obtained from the three locations depicted on Figure 2, 
Attachment, for the analysis of Appendix IX constituents and radionuclides. The 
analytical results were received and tabulated by NFS; data validation is not yet 
complete. Preliminary evaluation of the surface water data has begun and a brief 
summary is provided in Section 4.2 

Efforts have begun to develop the RFI Report for AOCs 2 and 4.  

4.2 Preliminary Findings and Observations 

Three surface water samples were collected from the plant drainage system (AOC 4) 
during a rainfall event. Sample AOC2/4-SW-001 represents surface water entering the 
drainage ditch from the west side of the plant. An undetermined amount of surface water 
from offsite also enters the drainage ditch. Surface water from the drainage ditch enters 
Martin Creek directly. Sample AOC2/4-SW-002 represents a portion of the surface 
water that enters Martin Creek via Banner Spring Branch. Sample AOC2/4-SW-003 
represents surface water entering the plant site from the southwest (background).  

Water samples were not collected from Banner Spring Branch or Martin Creek during 
this investigation. During previous investigations samples were collected from Banner 
Spring Branch and Martin Creek. Results have been reported in RFI Reports and 
Quarterly RFI Progress Reports.  

For this investigation constituent concentrations in Martin Creek were estimated by 
applying a dilution factor of 7,500 to results from the sample collected from the drainage 
ditch that empties directly into Martin Creek. Constituent concentrations in Banner 
Spring Branch attributed to the portion of the drainage system represented by sample
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AOC2/4-SW-002 were estimated by applying a dilution factor of 25. Constituent 
concentrations in Martin Creek were estimated from Banner Spring Branch (estimated) 
results by applying a dilution factor of ten. The dilution factors represent the volume 
dilutions occurring as the plant drainage enters Banner Spring Branch and/or Martin 
Creek. Estimated concentrations of nonradiological constituents in Banner Spring Branch 
were compared to Tennessee Water Quality Criteria for fish and aquatic life. Estimated 
concentrations of nonradiological constituents in Martin Creek were compared to 
Tennessee Water Quality Criteria for fish and aquatic life and recreational use. Water 
quality criteria were not available for all constituents detected. In these cases, EPA 
health based action levels or drinking water MCLs were used.  

Arsenic, lead, zinc, bis(2-ethylhexyl)phthalate, sulfate, and fluoride were the only 
nonradiological constituents detected in surface water runoff samples at concentrations 
above background levels. Considering dilution, estimated concentrations of 
nonradiological constituents in Banner Spring Branch and Martin Creek resulting from 
plant drainage are below water quality criteria. Nonradiological results are presented in 
Table 7, Attachment.  

Uranium and thorium were detected in surface water runoff samples at concentrations 
above background levels. Radionuclides were not detected in surface water samples at 
concentrations above the effluenE concentraton iimits in 10 CFR Part 20. Estimated 
concentrations of radionuclides in Banner Spring Branch and Martin Creek were 
calculated using the dilution factors described previously for nonradiological constituents 
and are shown in Table 8, Attachment. Estimated concentrations are below the effluent 
concentration limits.  

4.3 Work Projected (July 2. 1996 - September 30. 1996) 

Surface water sample data validation and evaluation will be completed in the next 
reporting period. Work will continue on the draft RFI Report. Submittal of the report 
to regulatory agencies is tentatively scheduled for fourth quarter 1996.  

5.0 General Information 

NRC Plant North Characterization: Evaluation and tabulation of data continued in the second 
quarter of 1996. Approximately 50 additional soil samples were submitted for isotopic 
radiochemical analyses. Analyses of these additional samples and validation, tabulation, and 
evaluation of remaining data will be completed in the third quarter of 1996.
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Posted data and contour maps depicting radiological isotope concentrations in Northsite soils 
were completed. Preparation of the North Site Characterization Project (NSCP) Report has 
begun and is tentatively scheduled for completion the fourth quarter of 1996.  

SWMU 9 (Radiological Waste Burial Ground): A Remediation Plan for excavating waste, 
debris, and contaminated soil from the Northsite Burial Ground was submitted to the NRC, 
EPA, and State in June 1996. This Remediation Plan was submitted as Addendum 1 to the Pond 
4 Decommissioning/Interim Measures Workplan. Additionally, a categorical exclusion from 
NEPA requirements for an environmental assessment or environmental risk assessment was 
requested from the NRC.  

SWMU 16 (Radiological Incinerator): The radiological incinerator is currently not operational 
due to a fire that occurred on April 2, 1996 in the duct work exiting the incinerator facility.  
NFS is currently assessing the costs and preparing plans for replacement of the damaged duct 
work and repairs for operation of the scrubber system. The radiological incinerator is not 
scheduled to return to operation during 1996.  

Groundwater Modeling: The final groundwater modeling report was completed April 25, 1996.  
The final report was submitted to the EPA, NRC, and State on May 2, 1996.  

RCRA Facility Groundwater Investigation and Risk Assessment Workplan: The RCRA Facility 
Groundwater Investigation and Risk Assessment Workplan was submitted to the EPA and TDEC 
for review and approval on May 2, 1996. A copy was also mailed to the NRC as information.  
Regulatory approvals are expected in June.
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Client 
ID 

20-S- 108A-001 
20-S- 108A-002 / Dup 
20-S-109A-001 
20-S- 109A-002 
20-S-109A-003 
20-S-I IOA-001 
20-S- IOA-002 
20-S-I IOA-003 
20-S-1IIA-001 
20-S-IlI A-002 
20-S-I I1A-003 
20-S-I 12A-00I 
20-S-1 12A-002 
20-S-1 13A-001 
20-S- I 13A-002 
Statistics 
Mean 
Standard Deviation 
No. of Observations 
t-value 
90% Upper Conf. Limit 
Action Level 

Client 
ID 

20-S-108A-001 
20-S-I 08A-002 / Dup 
20-S- 109A-001 
20-S- 109A-002 
20-S-109A-003 
20-S-I IOA-001 
20-S-II OA-002 
20-S- I1OA-003 
20-S-1I IA-001 
20-S-I IA-002 
20-S-I IIA-003 
20-S- I12A-001 
20-S-I 12A-002 
20-S-I 13A-001 
20-S-1 13A-002 
Statistics 

Mean 
Standard Deviation 
No. of Observations 
t-value 
90% Upper Conf. Limit 
Action Level

(7

Well / Collection 
Depth Date

I108A / .5'-1' 
108A / 1'-4' 
109A /.5'-1 
109A / 1-4' 
109A / 4'-7' 
110A /.5'-1' 
11 OA / 1-4' 
11OA/4'-7' 
IIA/0-1' 
IIIA/1'-4' 
1 I1A/4'-7' 
112A /0-1' 
12A/ 1'-4' 
113A/0-1' 

13A / 13-4'

11/20/95 
11/20/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/22/95 
11/22/95

Benzene Carbon disulfide

< 0.006 
< 0.006 
< 0.006 
< 0.006 
< 0.006 
< 0.006 
< 0.007 
< 0.007 
< 0.032 
< 0.020 
< 0.005 
< 0.006 
< 0.007 

UJ 0.001 
< 0.006 

< 0.008 
0.007 

15 
1.345 
0.011 

20

K 0.006 
* 0.006 
K 0.006 
K 0.006 
< 0.006 
K 0.006 
* 0.007 
< 0.007 

UJ 0.003 
UJ 0.010 

< 0.005 
K 0.006 
K 0.007 
K 0.006 
K 0.006 

.0.006 
0.001 

15 
1.345 
0.007 
8000

1,2-Dichloroethene 
(total)

< 0.006 
< 0.006 
< 0.006 
< 0.006 
< 0.006 
< 0.007 
< 0.007 

< 0.032 
< 0.020 
< 0.005 
< 0.006 
< 0.007 

B< 0.006 
< 0.006

< 0.009 
0.007 
.15 
1.345 
0.011 
2800 P. c 

Ethylbenzene 

* 0.006 
< 0.006 
< 0.006 
< 0.006 
< 0.006 
* 0.006 

UJ 0.001 
< 0.007 
* 0.032 
< 0.020 
< 0.005 
* 0.006 

UJ 0.001 
0.006 

UJ 0.003

< 0.008 
0.008 

15 
1.345 
0.010 
8000

Analyses performed by Halliburton NUS Laboratory, located in Pittsburgh, PA.  
Dup Duplicate; Sample results averaged.  
B Analyte found in associated blank (trip or method) 
UJ Estimated Values Below the Detection Limit

"UJ 0.004 
< 0.006 
< 0.006 

UJ 0.002 
UJ 0.002 
UJ 0.002 

< 0.007 
< 0.007 

1.6 
0.52 
0.17 

< 0.006 
< 0.007 
< 0.006 
< 0.006

0.157 
0.408 

15 
1.356 
0.299 
800

Methylbenzene 
(toluene) 

* 0.006 
< 0.006 
* 0.006 

UJ 0.002 
< 0.006 
< 0.006 

UJ 0.00( 
B< 0.00( 

* 0.032 
* 0.020 

0.006 
0.017 
0.014 
0.040 
0.020

0.013 
0.011 

15 
1.345 
0.017 
20000

2-Butanone 3-Chloropropene

0.060 
UJ 0.037 

< 0.058 
UJ 0.006 

< 0.060 
< 0.056 
< 0.066 
< 0.066 
< 0.32 
< 0.20 
< 0.054 
< 0.063 
< 0.069 
< 0.060 
< 0.064 

< 0.083 
0.074 

15 
1.345 
0.108 
80000 

Tetrachloroethylene 

0.068 
< 0.006 
< 0.006 
< 0.006 

tJJ 0.004 
0.006 
0.010 

UJ 0,002 
0.62 

0.039 
0.029 

< 0.006 
< 0.007 

UJ 0.002 
< 0.006 

0.054 
0.152 

15 
1.345 
0.107 
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< 0.006 
< 0.006 
* 0.006 

0.008 
< 0.006 
< 0.006 
< 0.007 
< 0.007 
< 0.032 
< 0.020 
< 0.005 
< 0.006 
< 0.007 
< 0.006 
* 0.006 

< 0.009 
0.007 

15 
1.345 
0.011 
4000 c 

Trichloioethylene 

0.019 
< 0.006 
< 0.006 
< 0.006 

UJ 0.002 
< 0.006 
< 0.007 
< 0.007 

0.088 
UJ 0.006 
UJ 0.004 

< 0.006 
< 0.007 
< 0.006 
< 0.006 

0.012 
0.021 

15 
1.345 
0.019 

60

Acetone

B< 0.060 
B< 0.060 
B< 0.060 
B< 0.060 
B< 0.060 
B< 0.060 
B< 0.060 
B3< 0.060 

< 0.32 
0.062 

< 0.054 
< 0.063 
< 0.069 

B< 0.060 
< 0.064 

0.078 
0.065 

15 
1.345 
0.101 
8000 

Vinyl Chloride 

< 0.011 
< 0.013 
< 0.012 

UJ 0.006 
< 0.012 
< 0.011 
< 0.013 
< 0.013 
< 0.064 
< 0.041 
< 0.011 
< 0.013 
< 0.014 
< 0.012 
< 0.013

Acetonitrle

< 

< 

< 

< 

< 

< 

K

0.11 
0.13 
0.12 
0.12 
0.12 
0.11 
0.13 
0.13 
0.64 
0.41 
0.06 
0.13 
0.14 
0.12 
0.13

< 0.17 
0.15 
15 

1.345 
0.22 
500 

Xylenes 
(total)

K 

B< 
K 

1.JJ 
UJ

< 0.017 
0.015 

15 
1.345 
0.022 
0.400

0.009 
0.006 
0.006 
0.006 
0.006 
0.006 
0.004 
0.006 
0.032 
0.020 
0.005 
0.004 
0.005 
0.026 
0.011 

0.010 
0.008

15 1.345 
1.013 
00000 

\ O.,\RF WK I

0 
20

< Less than the detection limit 
P Provisional 
C Based on EPA contact Kevin Coporec.
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Client Well I Collection Arsenic Beryllium Chromium 
ID Depth Date (mglkg) (mg/kg) (mglkg)

108A/ .5'-1' 
108A / 1'-4' 
109A/ .5-1' 
109A / 1'-4' 
109A / 4'-7' 
11OA /.5-1' 
11OA / 1i'-4' 
11OA / 4'-7' 
111A/ 0-1' 
111A/ 1'-4' 
111A /4'-7' 
112A/0-1' 
11 2A / 1'-4' 
113A/0-1' 
113A/ V'-4'

11/20/95 
11/20/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11i21/95 
11/21/95 
11/22/95 
11/22/95

4.5 
2 

< 2 
2.0 

< 2 
6.4 
3.6 
5.0 
6.9 
4.3 
0.5 
8.9 
0.7 
14 
3.4

20-S-108A-001 
20-S-108A-002 / Dup 
20-S-109A-001 
20-S-1 09A-002 
20-S-109A-003 
20-S-11 OA-001 
20-S- 11OA-002 
20-S-11OA-003 
20-S-111 A-00I 
20-S-111A-002 
20-S-1i11A-003 
20-S-i 12A-001 
20-S-1i12A-002 
20-S-i 13A-001 
20-S-1 13A-002 

_Sta~tJisti 
Mean 
Standard Deviation 
No. of Observations 
t-value 
90% Upper Conf. Limit 
Action Level (mg/kg)

4.4 
3.4 
15 

1.341 
5.6 

0.5/20

Analyses performed by Halliburton NUS Laboratory, located in Pittsburgh, PA.  
Dup Duplicate; sample results averaged.  
< Less than the detection limit

(

13 
29.6 
320 
130 
120 
490 
31 
35 
55 
35 
16 
20 
28 
55 
55

* 0.6 
1 

0.9 
0.8 

* 0.6 
2.0 
1.2 
0.9 
0.8 
0.9 

< 0.5 
< 0.6 
< 0.7 

1.0 
0.6

0.9 
0.4 
15 

1.341 
1.0 
0.2

CD

96 
130 
15 

1.341 
140 
400

RFIMET.WK1
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2U-S- 1 U8A-U0 1 
20-S- 108A-002/002D 
20-S-I 09A-00 I 
20-S-I 09A-002 
20-S-I 09A-003 
20-S-I I OA-001 
20-S- I OA-002 
20-S- I OA-003 
20-S-I I 11A-001 
20-S-1 1 1A-002 
20-S-I I I1A-003 
20-S-I 12A-001 
20-S- I 12A-002 
20-S-1 13A-001 
20-S-1 13A-002

,,_11 

1 '-4' 
6"-1' 

1 f-41 

4'-5.5' 

1'-41 

4'-5.17' 
0-1' 
11-41 
41-5f 

0-1' 
11-4t 

0-1' 
1'-4'

11/20/95 
11/20/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/21/95 
11/22/95 
11/22/95

J 

J 
J

Mean 

Standard Deviation 

No. of Observations

.QU 

60.5 
46 
11 

5.5 
330 

20 
12 

280 
15 

7.9 
92 

300 
410 
130

10 

7 

5 

2 

0.9 

40 

2 

2 

30 

2 

1.2 

10 

30 

50 

20

(/

J 8.1 

J 2.2 
J 1.7 

0.45 
0.24 

12 
0.91 
0.47 

11 
0.63 

< 0.3 
2.4 
8.7 
15 

4.4
131 
141 

15 

1.345 
180

t-value 

90% Upper Conf. Limit 
NRC Option I Limit'

1.1 

0.5 

0.4 

0.25 

0.17 

2 

0.31 

0.26 

2 

0.30

0.6 

1.2 

2 
0.8
0.84.6 

5.0 
15 

1.345 
6.3

J 80 8 
J 18 2 
J 34 4 

7.9 1.2 
4.0 0.8 
79 8 

5.5 0.8 
8.2 1.2 

34 4 

2.0 0.6 

1.5 0.4 

11 2 

32 4 

100 10 
74 8 
33 
34 
15 

1.345 
44

NOTES: 
J Estimated value 
D Duplicate; sample results averaged.  
'NRC Branch Technical Position (NRC 1981) 
--Alpha spectroscopy contracted to Halliburton NUS Corporation, NUS Laboratory (Pittsburgh, PA).  
--Total Uranium is the sum of the analyical results for U-234, U-235, and U-238.

J J2

J 81 
J 82 

19 
9.7 

421 
26 
21 

325 
18 

9.7 
105 
341 
525 
208 
168 
175 
15 

1.345 
229

30

(D 

U.
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20-S-108A-001 611-1' 11/20/95 06 0.61.7 0.5 0.54 0.24 2.2 
20-S-108A-002/002D 1V-4' 11/20/95 0.79 0.27 1.1 0.4 0.56 0.21 1.7 
20-S-1I09A-00 1 V"-11 11/21/95 1.7 0.5 3.2 0.7 2.4 0.6 5.6 
20-S-1I09A-002 11-41 11/21/95 1.3 0.4 0.91 0.32 1.9 0.5 2.8 
20-S-109A-003 4'-5.5' 11/21/95 0.58 0.28 0.81 0.35 1.1 0.36 1.9 
20-S-11OA-001 611-11 11/21/95 9.5 1.3 20 2 25 3 45 H

20-S-1I IOA-002 11-41 11/21/95 2.0 0.5 2.0 0.5 2.9 0.6 4.9 
20-S-1I IOA-003 4'-5.17' 11/21/95 J 1.4 0.41 0.90 0.37 1.5 0.4 2.4 ( 
20-S-IlIIA-00 i 0-11 11/21/95 J 9.6 1.9 34 5 35 5 69 
20-S-1I1IIA-002 1'-41 11/21/95 J 1.1 0.3 1.3 0.4 1.8 0.4 3.10 
20-S-I I IA-003 41-5f 11/21/95 J 0.97 0.31 1.2 0.4 1.6 0.4 2.8 
20-S- I 12A-00 1 0-1' 11/21/95 J 2.1 0.5 3.3 0.7 4.4 0.8 7.7 
20-S- I 12A-002 11-41 11/21/95 J 3.1 0.6 8.0 1.1 7.6 1.0 15.6 
20-S-1I13A-00i1 0-11' 11/22/95 J 9.0 1.2 25 3 27 3 52 
20-S-1 13A-002 11-41 11/22/95 J 2.9 0.6 6.6 1.0 6.4 1.0 13.0
Mean 3.1 7 8 15 
Standard Deviation 3.3 10 11 22 
No. of Observations 15 15 15 15 
t-value 1.345 1.345 1.345 1.345 
90% Upper Conf. Limit 4.3 11 12 27 
NRC Option 1 Limit' 10 
NOTES: 
J Estimated value 
D Duplicate; sample results averaged.  
--Alpha spectroscopy contracted to Halliburton NUS Corporation, I IUS Laboratory (Pittsburgh, PA).  
--Natural Thorium is the sum of the analytical results for Th-228 and Th-232.
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Client Well Collection Tetrachloroethylene Trichloroethylene 1,2-Dichloroethylene Vinyl Chloride Tributyl Phosphate 
ID Date (mg/L) (mg/L) (mg/L) (mglL) (mg/L)

20-GW-52 
20-GW-92 
20-GW-93 
20-GW-94 
20-GW-97A 
20-GW-1 08A/Dup 
20-GW-1 09A 
20-GW- 11 OA 
20-GW-1 11 A 
20-GW-1 12A 
20-GW-1 13A 
20-GW-1 14A 
20-GW-1 14B 
20-GW- 115A

52 
92 
93 
94 

97A 
108A 
109A 
110A 
111A 
112A 
113A 
1 14A 
114B 
115A

2/29/96 
3/04/96 
3/07/96 
3/06/96 
2/29/96 
2/26/96 
3/04/96 
2/27/96 
2/29/96 
2/28/96 
2/28/96 
3/05/96 
3/05/96 
3/05/96

_statlsti 
Mean 
Standard Deviation 
No. of Observations 
t-value 
90% Upper Conf. Limit 
Action Level (mg/L)

0.005 
0.005 
0.005 
0.005 
0.017 
4.800 
0.340 
0.110 
8.400 
0.099 
0.063 

0.0089 
0.920 
0.027 

1.057 
2.374 

14 
1.350 
1.914 
0.005

0.0067 
0.005 
0.160 

< 0.005 
< 0.005 
< 0.005 

0.077 
< 0.005 
< 0.005 

0.013 
< 0.005 
< 0.005 

0.073 
0.005

0.027 
0.044 

14 
1.350 
0.043 
0.005

< 0.005 
< 0.005 

2.500 
< 0.005 

0.0082 
< 0.005 

0.220 
0.0061 
0.600 
0.010 

< 0.005 
< 0.005 

0.059 
0.005

0.246 
0.645 

14 
1.350 
0.478 
0.07

< 0.010 
< 0.010 

0.670 
< 0.010 
< 0.010 
< 0.010 

0.030 
< 0.010 
* 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010

0.059 
0.170 

14 
1.350 
0.120 
0.002

ND 
ND 

110.000 
ND 
ND 

0.550 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

11.063 
32.979 

10 
1.393 

25.591 
0.2 *

Analyses performed by Industrial & Environmental Analysts, Inc.  
Dup Duplicate; Sample results averaged.  
ND No Data 
< Less than the detection limit 
* Provisional Action Level

(lEA), located in Cary, NC.
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Client Well Collection Diesel Gasoline Kerosene Varsol ID Date (mg/L) (mg/L) (mg/L) (mg/L) .. . . .• • .:-- w - - -: . • ~ - . .. . .. .. •.. . ....... ... . . .... . ... .... . . .t .... .t ...... . . . . . . . . . . . . . . .... .. .. .... . . . . . -.... . . .. . .... .  

20-GW-93 93 3/07/96 < 2.0 < 0.10 15 < 2.0 20-GW-108AIDup 108A 2/26/96 < 0.50 0.098 < 0.50 < 0.50 20-GW-1 09A 109A 3/04/96 < 050 0.43 < 0.50 < 0.50 20-GW-11OA 110A 2/27/96 < 0.50 0.10 < 0.50 < 0.50 20-GW-111A 111A 2/29/96 < 0.50 0.076 < 0.50 < 0.50 20-GW-112A 112A 2/28/96 < 0.50 < 0.050 < 0.50 < 0.50 20-GW-113A 113A 2/28/96 < 0.50 < 0.050 < 0.50 < 0.50 20-GW-114A 114A 3/05/96 < 0.50 < 0.050 < 0.50 < 0.50 
20-GW-114D 114B 3/05/96 < 0.50 0.092 < 0.50 < 0.50 20-GW-115A 115A 3/05/96 < 0.50 0.065 < 0.50 < 0.50 

Mean < 0.65 0.11 2.0 < 0.65 Standard Deviation 0.45 0.11 4.4 0.45 No. of Observations 10 10 10 10 t-value 1.383 1.383 1.383 1.383 90% Upper Conf. Limit 0.85 0.16 3.9 0.85 

Analyses performed by Industrial & Environmental Analysts, Inc. (lEA), located in Cary, NC.  
Dup Duplicate; Sample results averaged.  
< Less than the detection limit 
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Filtered Samples 
20-GW-108A/17 
20-GW-109A 
20-GW-II OA 
20-GW-1 1 A 
20-GW- 112A 
20-GW-1 13A 
20-GW-1 14A 
20-GW-1 14B 
20-GW- 115A
Statistics 
Mean 
Standard Deviation 
No. of Observations 

t-value 
90% Upper Conf. Limit

2/26/96 548.90 40.90 27.27 
3/4/96 384.80 27.16 20.79 

2/27/96. 4.59 0.42 0.19 
2/29/96 48.19 2.84 1.79 
2/28/96 0.54 0.12 < 0.02 
2/28/96 0.60 0.12 0.02 
3/5/96 J 0.51 0.13 < 0.08 
3/5/96 0.19 0.06 < 0.05 
3/5/96 0.39 o.10 0.06

109.86 

207.09 

9 
1.397 

206.29

5.59 

1.0.60 

9 
1.397

Notes: 

"J" indicates that result is estimated.  
"B <" indicates that the result was qualified as less than the indicated MDA due to significant activity in the method blank.  
"< " indicates result was less than the indicated MDA.  
Sample 20-GW-17 is a duplicate of 20-G'V-108A; sample result averaged.  
Alpha spectroscopy (U-234, U-235, U-238) and Liquid Sciitillation Counting (Tc-99) contracted to lEA (Cary, NC).  
"Total Uranium" is the sum of the analytical results for U-234, U-235, and U-238.

2.59 251.00 18.99 
3.03 693.90 47.38 
0.08 1.89 0.24 
0.26 6.34 0.53 

0.21 0.08 
0.03 0.25 0.07 

J 0.32 o.io 
0.10 0.05 

0.04 0.50 o.i1 

106.06 

235.40 
9

1.397

WELL103A.XLS
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827.17 

1099.49 

6.67 

56.32 

0.77 

0.87 
J 0.91 

0.34 

0.95

221.50 

426.43 

9 

1.397 

490 07

F-

z 

0"

10.52 2 15 69
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Unfiltered Samples 
20-GW-108A/17 2/26/96 545.35 39.96 26.39 2.48 245.10 18.24 816.84 
20-GW-109A 3/4/96 361.80 25.22 21.36 2.97 664.60 44.70 1047.76 
20-GW- I10A 2/27/96 5.70 0.48 0.24 o.10 2.26 0.26 8.20 
20-GW-1 1 A 2/29/96 52.27 2.99 1.70 0.24 6.73 0.54 60.70 H 

20-GW- 112A 2/28/96 0.74 0.14 0.07 0.05 0.37 o.10 1.18 
20-GW-113A 2/28/96 0.89 0.15 < 0.02 0.42 0.10 1.33 
20-GW-1 14A 3/5/96 J 0.23 o.10 < 0.09 J 0.17 0.08 J 0.49 
20-GW-1 14B 3/5/96 0.24 0.08 < 0.02 0.24 0.o8 0.50 0 

20-GW-1 15A 3/5/96 0.66 0.13 0.06 0.04 0.97 0.15 1.69
Statistics 
Mean 107.54 5.55 102.32 215.41 
Standard Deviation 202.17 10.48 225.72 410.97 
No. of Observations 9 9 9 9 
t-value 1.397 1.397 1.397 1.397 
90% Upper Conf. Limit 201.69 10.43 207.43 406.79

Notes 
"J" indicates that result is estimated.  
"B <" indicates that the result was qualified as less than the indicated MDA due to significant activity in the method blank.  
"<" indicates result was less than the indicated MDA.  
Sample 20-GW-17 is a duplicate of 20-GW-108A; sample result averaged.  
Alpha spectroscopy (U-234, U-235, U-238) and Liquid Scintillation Counting (Tc-99) contracted to lEA (Cary, NC). z 
"Total Uranium" is the sum of the analytical results for U-234, U-235, and U-238.  
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SURFACE WATER SAMPLING LOCATIONS 
COC 4 
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S-- CATCH BASIN

*SURFACE " 20 SAMPLE 
----- UNDERGROUND 

....... ...... OPEN TRENCH 

COIRRUGATED MFTAI PIPE (CiMP) 
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Client 
ID 

AOC214-SWI-a00W1 
AOC2/4-SW-002 
A0C2/4-SW-002

BaOukgrond 
AOC2/4-SW-003

(

oRG Io M1-TAL$ IS ENERAI¸OEMISTRY 
Collection Bis(2-ethylhexyl) Arsenic Barium Copper Lead Mercury Vanadium Zinc Nitrate/ Sulfate Fluoride 

Date phthalate (mg/L) (mg/L) (mgIL) (mg/L) (mg/L) (mg/L) (mg/L) Nitrite (mg/L) (mgIL) 
(mglL) (mg/L) 

teI

4/26/96 
4/26/96

4/26/96 <

Estimated value for Banner Spring 

Water criteria for Banner Spring 

Estimated value for Martin Creek (direct) 

Estimated value for Martin Creek (via BSB) 

Water Criteria for Martin Creek

0.023 
0.010

0.010 

4.OE-04 

ND 

3.1 E-06 

4.OE-05 

5.9E-02

A 

8 

C 

D 

E

0.004 

< 0.003 

< 0.003 

1.2E-04 

1.9E-01 
5.3E-07 

1.2E-05 

114E-03

0.028 < 0.01 0.003 < 0.0001
0.010 < 0.01 0.009 0.0002 < 0.01

0.10 0.01 0.008 0.0002

4.OE-04 

2.OE+00 

3.7E-06 

4.OE-05 

2.OE+00 *

4.OE-04 

1,.2E-02 

1.3E-06 

4.OE-05 

ND

3.6E-04 

3.2E-03 

4.OE-07 

3.6E-05 

ND

8.OE-06 

1.2E-05 

1.3E-08 

8.OE-07 

1,5E-04

0.03 

4.OE-04 

2.OE-01 * 

1.3E-06 

4.OE-05 

2.OE-01 *

0.05 
0.17 

0.05 

6.8E-03 

1.1E-01 

6.7E-06 

6.8E-04 

ND

0.9 
0.6

18 

6
0.2 < 3 

< 0.1 3

1.0 12 < 0.1

2.4E-02 

1.OE+01 

1.2E-04 

2.4E-03 

1.OE+01

2.4E-01 

5.OE+02 

2A4E-03 

2.4E-02 

5.OE+02

4.OE-03 

4.OE+00 

2.7E-05 

4.OE-04 

4.OE+00

3 

1.2E-01 

ND 

4.OE-04 

1.2E-02 

ND

A. Estimated value derived by dividing result for sample AOC2/4-SW-002 by a dilution factor of 25.  
B. Water criteria based on Tennessee Water Quality Criteria for fish and aquatic life.  
C. Estimated value derived by dividing result for sample AOC2/4-SW-001 by 7500.  
D. Estimated value for Banner Spring Branch was divided by 10.  
E. Water criteria based on Tennessee Water Quality Criteria for fish and aquatic life and recreational use.  
Analyses performed by Halliburton NUS Laboratory, located in Pittsburgh, PA.  
< Less than the detection limit 
. EPA health based action level or drinking water ICL is used since water quality criteria is not available.

AOC24 VVK4-

Oil/ 
Grease 
(mg/L)
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Client Collection 
ID Date

AOC2/4 SWur0fa1ceWar 
AOC2/4-SW-001 
AOC2/4-SW-002 

ft-Ok9_und 
AOC2/4-SW-003

4/26/96 
4/26/96 

4/26/96

Estimated value for Banner Spring 

Estimated value for Martin Creek (direct) 

Estimate value for Martin Creek (via BSB)

A 

B 

C

Action Level *

Result 
(pCiIL)

5 
21

Error 
(pCi/L)

MDA 
(pCilL)

0.5 0.02 
2 0.02

0.3 0.08 0.05 <

2E-01 
3E-03 
2E-02

300

Rest It 
(pCi/L)

V-!215 

Error 
(pCi/L)

MDA 
(pCi/L)

0.36 0.09 0.02 
0.84 0.16 0.02 

0.04 NA 0.04

1 E-02 
1 E-04 
1 E-03

300

Result 
(pCi/L)

3.1 
3.9

Error 
(pCiiL)

0.4 
0.4

MDA 
(pCi/L)

0.02 
0.02

0.26 0.08 0.04

1E-01 
5E-04 
1 E-02 

300

SAn-241 

Result Error 
(pCi/L) (pCi/L)

MDA 
(pCi/L)

< 0.2524 NA 0.2524 
< 0.2666 NA 0.2666 

<0.2359 NA 0.2359 

1 E-02 
4E-05 
1 E-03 00 

20

A. Estimated value derived by dividing result for sample AOC2/4-SW-002 by a dilution factor of 25.  
B. Estimated value derived by dividing result for sample AOC2/4-SW-001 by 7500.  
C. Estimated value for Banner Spring Branch was divided by 10.  
Analyses performed by Nuclear Fuel Services, Inc. located in Erwin, TN.  
< Less than the detection limit 
NA Not applicable 
* Effluent Concentration Limit (10 CFR Part 20)
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Client Collection 
ID Date

A ,C 2141urfac W~teer 
AOC2/4-SW-001 
AOC2/4-SW-002 

AOC2/4-SW-003

4/26/96 
4/26/96 

4/26/96

' Estimated value for Banner Spring 
Estimated value for Martin ( reek (direct) 
Estimate value for Martin Creek (via BSB)

A 

B 

C

Action Level *

Th-228 

Result Error MDA R 
(pCiIL) (pCilL) (pCi/L) 

T0 
0.13 0.06 0.07 

0.15 0.07 0.08 

0.14 0.07 0.07

5E-03 
2E-05 
5E-04 

200

Th-421Q 

tesu~t Error 
pCi/L) (pCi/L)

5 
9 
5

MDA 
(pCilL)

0.12 0.05 0.02 
0.07 0.04 0.05 

0.14 0.06 0.02 

E-03 
E-06 
E-04 

100

Result 
(pCi/L)

Error 
(pCi/L)

MDA 
(pCi/L)

0.11 0.05 0.02 
0.3 0.08 0.05 

0.09 0.05 0.02 

4E-03 
4E-05 
4E-04 

30

T.C-99 

Result Error 
(pCi/L) (pCi/L)

< 2 
< 2 

< 2 

8E-02 
3E-04 
8E-03

NA 
NA

NA 2

60,000

N tem 
A. Estimated value derived by dividing result for sample AOC2/4-SW-002 by a dilution factor of 25.  
B. Estimated value derived by dividing result for sample AOC2/4-SW-001 by 7500.  
C. Estimated value for Banner Spring Branch was divided by 10.  
Analyses performed by Nuclear Fuel Services, Inc. located in Erwin, TN.  
< Less than the detection limit 
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Client Collection Result Error MDA Result Error MDA Result Error MDA 

ID Date (pCiiL) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 
4... .. . . . . . . .  

2/4-SW-001 4/26/96 < 0.1 NA 0.1 < 0.2 NA 0.2 < 5.22 NA 5.22 
2/4-SW-002 4/26/96 < 0.1 NA 0.1 < 0.1 NA 0.1 < 5.02 NA 5.02

Backgrom-nd 
AOC2/4-SW-003 4/26/96

Estimated value for Banner Spring 

Estimated value for Martin Creek (direct) 

Estimate value for Martin Creek (via BSB)

A 
B 

C

Action Level *

< 0.1 
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1 E-05 
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20

NA 0.1 0.36 

8E-0; 
1 E-05 
8E-04 

20

0.09 0.04 < 5.60 NA 5.60

2E-01 
7E-04 
2E-02 

1000

A. Estimated value derived by dividing result for sample AOC2/4-SW-002 by a dilution factor of 25.  
B. Estimated value derived by dividing result for sample AOC2/4-SW-001 by 7500.  

C. Estimated value for Banner Spring Branch was divided by 10.  
Analyses performed by Nuclear Fuel Services, Inc. located in Erwin, TN.  
< Less than the detection limit 
NA Not applicable 
* Effluent Concentration Limit (10 CFR Part 20)
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Nuclear Fuel Services, Inc.  
IM Progress Report 

July 2, 1996 

INTERIM MEASURES (IM) PROGRESS REPORT 
SWMUs 2,4, AND 6 

NUCLEAR FUEL SERVICES, INC.  
EPA ID. NO. TND 00 309 5635 

1.0 Work Completed 

Since the last IM Progress Report dated April 3, 1996, excavation has progressed both inside 
and outside of Building 410.  

Inside the building, approximately 21,000 square feet have been excavated for waste and debris 
removal. This brings the work to 83 % completion (See Attachment 1). Of the area excavated 
inside the building since April 3, approximately 14,000 cubic feet of waste has been processed 
and packaged for off-site disposal. Another 17,520 cubic feet of contaminated soil has been 
packaged as well.  

Excavation outside of Building 410 resumed near the end of May and approximately 1,830 
square feet have been excavated, yielding about 7,490 cubic feet of debris, waste and soil to be 
processed. This work brings the outside excavation total to 59% complete.  

Excavated areas, inside and out, have been visually examined and surveyed with metal detection 
equipment prior to backfilling to verify waste and debris removal.  

Through June 30, 1996, 3,970,425 gallons of groundwater have been treated and discharged in 
accordance with applicable regulations to the Erwin POTW in the 675 days since start-up. The 
combined well output has averaged 4.08 gallons per minute.  

2.0 Findings and Observations 

Current generation rates indicate that waste and debris comprise approximately 33 percent of 
the total volume excavated. The groundwater elevation data indicates that levels are being 
maintained at a point sufficiently low enough to support excavation. Charts of the observed 
groundwater levels are attached, along with a diagram of the well locations relative to the 
building (Attachments 2-9).  

All wastes continue to be below the applicable TCLP and PCB regulatory levels this quarter.
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INFLIUENT DATA 

Pond 4 groundwater influent has been sampled and analyzed monthly since August 1994, prior to 
treatment, for the following constituents: 1,2 dichloroethylene (1,2 DCE), tetrachloroethylene (PCE), 
trichloroethylene (TCE), vinyl chloride, tributyl phosphate (TBP), bis(2-ethylhexyl)pthalate (BEHP), 
and di-n-octyl phthalate (DOP). In July 1995 the influent sampling frequency increased from monthly 
to weekly. Pond 4 groundwater influent data for constituents detected in samples collected August 
1994 through May 1996 are presented in Attachment 10 and are discussed below.  

1,2 Dichloroethylene - 1,2 DCE was detected in all influent samples at concentrations ranging 
from 0.100 mg/L to 1.406 mg/L. The lowest concentration of 1,2 DCE (0.100 mg/L) was 
detected August 16, 1994 and the highest concentration (1.406 mg/L) was detected December 
26, 1995. Samples obtained during this reporting period contained concentrations of 1,2 DCE 
ranging from 0.245 mg/L (May 7, 1996) to 1.048 mg/L (April 22, 1996). Attachment 11 is 
a graph depicting 1,2 DCE concentrations. 1,2 DCE concentrations are consistent with 
concentrations in previous reporting periods.  

Tetrachloroethylene - PCE was detected in all influent samples at concentrations ranging from 
0.290 mg/L to 13.293 mg/L. The lowest concentrations of PCE (0.290 mg/L) was detected 
August 16, 1994 and the highest concentration (13.293 mg/L) was detected January 9, 1996.  
Concentrations of PCE in this reporting period ranged from 0.367 mg/L (May 7, 1996) to 1.940 
mg/L (April 30, 1996). PCE data are graphed in Attachment 12. Concentrations of PCE 
decreased in early 1996 and have remained steady in this reporting period.  

Trichloro ethylene - TCE was detected in all influent samples at concentrations ranging from 
0.019 mg/L to 4.101 mg/L. The lowest concentration of TCE (0.019 mg/L) was detected on 
March 3, 1995 and the highest concentration (4.101 mg/L) was detected on January 3, 1995.  
Concentrations of TCE in this reporting period ranged from 0.398 mg/L (May 7, 1996) to 1.782 
mg/L (April 30, 1996.) TCE data are graphed in Attachment 13. TCE concentrations generally 
rose through the period March 17, 1996 through May 13, 1996 and decreased thereafter.  

Vinyl Chloride - Vinyl chloride was detected in 14 of 53 .(26%) samples at concentrations 
ranging from 0.020 mg/L to 0.432 mg/L. The lowest concentration (0.020 mg/L) was detected 
December 5, 1994 and the highest concentration (0.432 mg/L) was detected January 27, 1996.  
Vinyl chloride was not detected in the remaining influent samples at concentrations greater than 
the Practical Quantitation Limit (PQL); however, the PQL (<0.005 mg/L) is greater than the 
0.002 mg/L MCL. Vinyl chloride was detected in 4 of 12 (33%) samples obtained during this 
reporting period at concentrations ranging from 0.090 mg/L to 0.167 mg/L. Vinyl chloride data 
are graphed in Attachment 14.
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Tributyl Phosphate - Tributyl phosphate was detected in 46 of 51 (90%) samples at 
concentrations ranging from 0.043 mg/L (March 29, 1996) to 30.00 mg/L (September 1, 1994).  
Analysis for TBP was not conducted on August 16, 1994 and August 8, 1995 groundwater 
samples. TBP was detected in 9 of 12 (75 %) samples obtained during this reporting period at 
concentrations ranging from 0.043 mg/L to 0.178 mg/L. TBP data are graphed in Attachment 
15. TBP concentrations dropped in January 1996 and have remained low through the end of 
May 1996.  

Bis(2-ethylexyl)pthalate - BEHP was detected in 2 of 52 (4%) influent samples at concentrations 
of 0.0061 mg/L (August 16, 1994) and 2.598 mg/L (July 12, 1995). The August 8, 1995 
influent sample was not analyzed for BEHP. BEHP was not detected in samples obtained during 
this reporting period.  

Di-n-octyl phthalate - DOP has not been detected in influent samples. The August 8, 1995 
influent sample was not analyzed for DOP. Detection limits ranged from <0.010 mg/L to 
< 0.030 mg/L.  

.GROUNDWATER DATA 

Monitoring Wells #26 and #28 are located in the Pond 4 area and are sampled monthly for PCE, vinyl 
chloride, and TBP as an indicator of groundwater quality in the Pond 4 area. Wells #101A and 
#102A are located along the western perimeter of the NFS site and are downgradient of the Pond 4 
area. Wells #101A and #102A were sampled quarterly for PCE, vinyl chloride, and tributyl 
phosphate through June 1995. In June 1995, the sampling frequency increased to monthly.  
Analytical results are presented in Attachment 16, and are summarized below.  

Tetrachloroethylene - PCE was detected in 21 of 22 (95 %) groundwater samples obtained from 
Well #26. Concentrations of PCE were greater than the 0.005 mg/L MCL in 4 of 22 (18%) of 
samples. Concentrations of PCE above the MCL ranged from 0.0060 mg/L to 0.0240 mg/L.  
PCE was detected at concentrations greater than MCL in 100% of the samples obtained from 
Well #28. Concentrations ranged from 0.2935 mg/L to 2.1725 mg/L.  

PCE was detected in 13 of 16 (81%) of samples obtained from Well 101A. Concentrations of 
PCE were greater than the MCL in 12 of 16 (75%) of the samples. Concentrations of PCE 
above the MCL in Well #101A ranged from 0.0056 mg/L to 0.1550 mg/L. PCE was detected 
at concentrations greater than the MCL in 100% of the samples obtained from Well #102A.  
Concentrations ranged from 0.2363 mg/L to 1.5342 mg/L.  

Vinyl Chloride - Vinyl chloride has not been detected in Well #26. Vinyl chloride was detected 
in 18 of 20 (90%) samples obtained from Well #28. Concentrations of vinyl chloride in these 
samples were greater than the 0.002 mg/L MCL.
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Vinyl chloride was detected in 7 of 16 (44%) of samples obtained from Well #101A.  
Concentrations of vinyl chloride in these samples were greater than the MCL. Vinyl chloride 
was detected in 1 of 14 (7%) of samples obtained from Well #102A. The concentration of vinyl 
chloride in this sample was greater than the MCL.  

Tributyl Phosphate - TBP was not detected in Wells #26, #28, #101A, or #102A at 
concentrations greater than the 0.2 mg/L provisional action level.  

Additional data are needed to determine if groundwater in the vicinity of Pond 4 has improved.  
Wells #26, #28, #101A, #102A, and #103A will continue to be monitored monthly.  

3.0 Deviations from Workplan 

There have been no deviations from the workplan during this quarter.  

4.0 Problems and Solutions 

Treatment of the groundwater drawdown wells in February apparently did not solve problems 
experienced with iron bacteria. Well yields after treatment fell off dramatically within 3 to 5 
weeks after the process was completed. Further treatment of the wells is not planned at this 
time. To supplement the groundwater drawdown wells, water from the adjacent ponds has been 
pumped directly to the wastewater treatment facility to reduce the hydraulic loading near the 
project. To date, this has been successful and groundwater levels continue to be low enough to 
support full excavation of waste and debris.  

5.0 Work Projected 

Work projected for the third quarter of 1996 includes: 

Continue groundwater drawdown and treatment.  

Continue operation of the soil sorting and separation process.  

Continue excavation of waste materials.  

Continue generation of burial boxes of excavated debris.
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WELL LOCATIONS -.BUILDING
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ATTACHMENT 3 

Pond 4 Groundwater Elevations 
Piezometer P-1
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ATTACHMENT 4 

Pond 4 Groundwater Elevations 
Piezometer P-2
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ATTACHMENT S 

Pond 4 Groundwater Elevations 
Piezometer P-3 -
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ATTACHMENT 6 

Pond 4 Groundwater Elevations 
Piezometer P-4
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ATTACHMENT 7 

Pond 4 Groundwater Elevations 
Well 26
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ATTACHMENT 8 

Pond 4 Groundwater Elevations 
Well 28
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ATTACHMENT 10

Analytical Results For Const 

Date 1,2 Dichloro- Tetrachloro
Collected ethylene thylene 

(mg/r) (mg/Il 

06116)/94 0.100 0.290 
09/01/94 0.293 2.814 
10/03/94 0.312 2.517 
12/05194 0.138 1.789 
01/03/95 0.389 1.221 
02/03/95 0 304 4.813 
03/03/95 0.1 i 4 1.915 
04/03/95 0.584 5.087 
05/03/95 0.259 0.782 
06/04/95 0.421 4.477 
07/06/95 0.740 7.277 
07112/95 0-708 2.598 
07/17195 0.439 2.435 
07/24/95 0.850 10.609 
37/31/95 0.809 5.713 
08/06/95 0.990 11.214 
08/08/95 0.588 7.419 
08/14/95 0.904 7.473 
08129/95 0.273 2.427 
09/19/95 0.241 2.471 
09/26/95 0.341 2.740 
10/03/95 0.493 4.505 
10/09/95 0.106 1.499 
10/17/95 0.801 0.801 
10/25/95 0.668 6.950 
10/31/95 0.817 8.424 
11/08/95 0.662 6.872 
11/14/95 0.600 5.287 
11120/95 1.016 8.551 
11128/95 0.680 5.783 
12104/95 0.943 9.075 
12/11/95 0.427 2.930 
12/18/95 0.720 6.452 
12.26/95 1.406 12.295 
01W02W6 1.389 12.809 
01/08/96 1.274 13.293 
01/19/96 0.888 8.365 
01127/96 0.859 4.595 
01130/96 0.904 5.481 
03/01/96 0.219 1.040 
03/08/96 0.186 0.815 
03/17/96 0.338 0.962 
03/18/96 0.325 0.914 
03129/96 0.740 0.958 
04/04t96 0.774 1.138 
04/10/96 0.781 1.130 
04/19/96 0.380 0.671 
04r22/96 1.048 0.655 
04130/96 0.893 1.940 
05M07/96 0.245 0.367 
05/13/96 0.706 1.497 
05=22/96 0.632 0.817 
05/28/96 0.492 0.638

ituents Detected in Pond 4 Groundr 

Trichloro- Vinyl Tributyl 
ethylene Chloride Phosphate 

(mg/I) (mg/l) (mg/Il

0.098 
0.261 
0.309 
0.280 
4.101 
0.790 
0.019 
0.409 
0209 
0.322 
0.837 
0.318 
0.358 
1.782 
0.678 
2.159 
0.997 
1.303 
0.242 
0.305 
0.265 
0.26u 
0.069 
1.098 
1.239 
1.333 
0.876 
0.829 
1.423 
1.034 
1.353 
0.462 
1.184 
2.372 
1.458 
1.736 
0.136 
0.773 
1.019 
0.201 
0.207 
0.458 
0.465 
0.769 
0.821 
0.844 
0.473 
0.551 
1.782 
0.398 
1.431 
0.997 
0.820

< 0.025 
0.065 
0.087 
0.020 
0.072 
0.036 

* 0-005 
* 0.005 

0.126 
* 0.005 

0.109 
< 0.005 
* 0.005 
< 0.005 
< 0.005 
* 0.005 
* 0.005 
* 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

0.117 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

0.104 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

0A32 
< 0.005 
< 0,005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 00O05 
< 0.005 
< 0.005 
< 0.005 

0.167 
< 0.005 

0.122 
0.097 
0.090

ND 
30.000 
12.187 
8016 

15.000 
1.053 
8.386 
0.100 
0.130 
0.108 

20.972 
2.746 
0.498 
13.741 
6.088 

23-027 
ND 

< 0.030 

0.904 
8.700 

< 0.030 

0.396 
1.498 

10.783 
10242 
13.489 
13.658 
5.794 
6.208 
5.507 
12.042 
0.577 
9.244 
2,704 

28.572 
19.626 
21.486 
22.746 
9-837 
0.079 
0.356 
0.060 
0.060 
0.043 
0.045 
0.055 
0.046 
0.058 
0.178 

"X -0.030 
0.048 

< 0.030 
* 0.030

MeaG 0.608 4.256 0.847 0.035 6.809 
Standard Deviation 0.324 3.593 0.716 0.069 6.326 
No. o(fObseations 53 53 53 53 51 
t-vaue 1.303 1.303 1.303 1303 1.303 90% Upper Confidence 0.666 4.899 0.976 0.048 8.328 Action Level 0.07 0.005 3.005 0.002 0.2 

NOTES-
The c-Wn-a41ed aboratoay was EcoTek. LSI. located mn Atlanta, Georgia fo the sample 
8&1W95. 2M othe sanples were analyed by W&S on."ie labocatoty.  
Acdton Levels based on US EPA Maximum Contamiant Levels (MCL) for dikng wat• 
< Less than detection limit 
ND No data
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water Influent 

Bis(2-ethylhexyl) Di-n-octyl 
phthalate phthalate 

(mg/I) (mg/I) 

0.006 < O010 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
* 0.030 < 0.030 
< 0.030 < 0.030 
* 0.030 < 0.030 
< 0-030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 

2 598 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 <0.030 

NO NO 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 -< 0.030 

< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 
< 0.030 < 0.030 

0.079 0.030 
0.353 0.003 

52 62 
1.303 1303 
0.143 0.030 
0.003 0.7 

collected on 

S(May 1995).
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ATTACHMENT 12 

PCE Results for Pond 4 
Groundwater Influent
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ATTACHMENT 13

TCE Results for Pond 4] 
Groundwater Influent I
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ATTACHMENT 14 

Vinyl Chloride Results for Pond 4 
Groundwater Influent 
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ATTACHMENT 15 

TBP Rosults for Pond 4] 
G oundwater Influent 
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ATTACHMENT 16

S"cAnalytical Results Wells 26, 28, .101A 

Date Tetrachloroethylene Vinyl Chloride 

Collected (mg/L) (mg/L) 

Well 28 Well 28 Well 101A Well 102A Well 26 Well 28 Well 101A

7/29/92 
11/93 
2/94 
5t94 
7/94 
8194 
9/94 

10/94 
11/94 
12/94 
1/95 
2/95 
3/95 
4/95 
5/95 
6/95 
7/95 
8/95 
9/95 

10/95 
11/95 
12/95 
1/96 
2/96 
3/96 
4/96 
5/96 

Mean 
Standard Deviation 
No. of Observations 
t-value 
90% Conf. Limit 
Action Level

... 0.5900 
S...... 0.1140 

0.1550 

0.0006 ......  
0.0002 0.4407 "" 
0.0020 ... 0.0056 
0.0032 0.6608 0.0035 
0.0024 0.2935 
0.0016 0.9516 ...  
0.0240 1.3089 
0.0010 1.2872 0,0152 
0.0013 2.1725 ...  
0.0060 1.6670 
0.0040 1.5450 0.0110 
0.0020 1.4380 < 0,0001 
0.0030 1.4110 0.0158 
0.0020 1.4850 0.0124 
0.0024 1.0114 0.0425 
0.0028 1.7980 0.0107 
0.0038 1.6046 0.0236 
0.0018 00588 
0.0040 1.9221 00524 

< 0.0001 1.7608 
0.0063 1.9627 < 0.0001 
0.0057 1.8598 < 0.0001 

0.0036 1.3585 0.0325 
0.0048 0.5251 0.0430 

22 20 16, 
1.323 1.328 1.341 
0.005 1.514 0.047 
0.005 0.0C3 0.005

0.3990 
0.6290 

0.8972 

0.8793 
0.8093 
1.0540 
09247 
1.1948 
1.2033 
0.9979 
0.6224 
0.2363 

1.2063 
1.5342 

0.8991 
0.3338 

14 
1.350 
1.020 
0.005

S0.005 
* 0005 
* 0005 
* 0.005 
* 0.005 
* 0.005 
* 0.005 
* 0.005 
< 0C005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

S0.ý005 
< 0.005 

< 0.005 

0.0050 
0.0000 

22 
1.323 
0.005 
0.002

and 102A

Well 102A

J 0.0060 .. 0054 
... 00047 

0,1324...  
0008 0o005 

0.0263 < 0005 < 0005 
0.0183 
0.0371 
0.0996 
0.0429 0072 0005 
0.1884 
0.1830 
0 1400 < 0005 0005 
0.0070 < 0005 0 0005 

< 0.0050 < 0005 0005 
0.1370 < 0,005 0005 
01003 < 0005 0005 
0.2037 < 0005 < 0005 
0.1919 < 0005 < 0005 

0031 0 0005 
* 0005 0083 00o05 

0.1561 
0.3155 < 0.005 0 005 
0.1365 0026 0 024 

0.1111 0,0188 00063 
0.0814 0.0228 00048 

20 16 14 
1.328 1,341 1 350 
0,135 0026 0008 
0(102 0002 0002

Tributyl Phosphate 
(mg/L) 

Well 26 Well 28 Well 101A V.'c.l I>., 

< 00100 

< 0 005 
< 0.1180 

00049 
< C P115 

0.0100 0 1400 

< 00050 00270 0 035e. < 0. V,,o 
< 00175 00463 0030 C 

00196 01230 
< 0,(30 < 0030 
< 0.030 < 0030 l , 7.  

0030 1 0030 
003) 0 12110 
0030 0 1160 0 O'5 
"10030 00730 0 031., i, 

< 0030 0 0360 0 03,1, 0 
< 0030 0030 003 (•.'.  
< 0030 0 0640 0 0, 11",) 
< 0030 01050 00320 C0 1)30 "< 0.030 0.1350 0 0570 < 0 (113 

0030 n o."v .'30 
0030 0 030 0 nr,.) Y3) 

< 0030 0 074 
* 0030 0 154 00480( '3 
* 0030 0 168 0 04,11 ", 

0.0256 00775 0 0500 0C,.' 
00085 00497 0 0275 03(): 

21 20 16 i 
1 325 1 328 1 341 I 
0 028 0 002 0 000() 

0 2 0 2 () 2

Action Levels hased on US EPA Maximum Contaminant Levels (MCL) for drinking waler (May 1993).  
< Less than detection limit 
... No sample collected 20 
Analysis performed by NFS

kOTES;

" "i

-, I

', Well 102A


