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Nuclear Fuel Services, Inc.  
RFI Progress Report 
September 11, 1998 

RFI PROGRESS REPORT 
NUCLEAR FUEL SERVICES, INC.  

EPA ID NO. TND 00 309 5635 

1.0 SWMU 20 (Building 130 Scale Pit) 

1.1 Work Completed 

The groundwater from the Building 130 scale pit (SWMU 20) is pumped monthly 
and water is transferred to the Wastewater Treatment Facility. The groundwater is 
sampled for PCE, TCE, 1,2 DCE (total) and vinyl chloride. The groundwater is 
then treated and released in accordance with applicable regulations. A total of 
118,689 gallons of groundwater has been pumped and treated since September 
1995.  

NFS completed backfilling of the scale pit with gravel and installed a concrete cap 
on August 3. The pit will be sampled monthly by means of a four-inch PVC 
screen which is accessed by a manhole cover.  

1.2 Findings and Observations 

The analytical results for samples obtained from the scale pit during this and 
previous reporting periods are presented in Table 1. PCE, TCE, and 1,2-DCE 
concentrations remained consistent with previous quarters, however the PCE 
concentration decreased significantly during the June sampling event. A small 
increase in vinyl chloride was noted during the May sampling event.  

1.3 Work Proiected (Fourth Quarter 1998) 

Monthly pumping and sampling of the groundwater from the Building 130 scale 
pit (SWMU 20) will continue.  

2.0 Off-Site Groundwater Investigation 

2.1 Work Completed 

Second quarter groundwater sampling of the nine off-site monitoring wells was 
conducted May 5 through May 6. The samples were analyzed for PCE, TCE, 1,2
DCE, vinyl chloride, isotopic uranium and technetium-99 by the NFS Laboratory.  
Analytical results are presented in this report.
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2.2 Findings and Observations 

Second quarter 1998 volatile organic data for the off-site wells are presented in 
Table 2. A slight decrease in PCE concentrations was noted for the second 
quarter results as compared to the first quarter results. Trichloroethylene and 1,2
dichloroethylene concentrations remained consistent with the previous quarter.  
Vinyl chloride concentrations remained consistent with the previous quarter 
except for a decrease below the detection limit in Well 11 6A.  

Second quarter 1998 radiological data are presented in Table 3. Overall, uranium 
concentrations are consistent with previous sampling events. Uranium has not 
been detected at concentrations greater than the proposed MCL (30 pCi/L) during 
any offsite sampling event. Technetium-99 results are less than ten percent of the 
proposed action level.  

2.3 Work Projected (Fourth Quarter 1998) 

Third quarter 1998 analytical results will be received from the NFS Laboratory 
and validated. Fourth quarter 1998 sampling of off-site wells is planned for 
November.  

3.0 Vertical Extent Investigation 

3.1 Work Completed 

A draft report on the Investigation to Define the Vertical Extent of Groundwater 
Contamination Report has been completed. The draft report will be reviewed by 
NFS management prior to submittal.  

3.2 Work Projected (Fourth Quarter 1998) 

The final report on the Investigation to Define the Vertical Extent of Groundwater 
Contamination is expected to be submitted to EPA Region IV and the State 
Division of Solid Waste Management during the fourth quarter 1998.  

4.0 Area of Concern (AOC 6) North of Building 200 Complex 

4.1 Work Completed 

An RFI Report for AOC 6 (mercury contaminated soil) was completed for internal 
NFS review in early August. The preliminary findings are summarized in Section 
4.2. In order to characterize the extent of mercury contamination, 46 soil samples 
were collected from AOC 6 during late May and early June. Soil samples were 
analyzed for total mercury and radionuclides.
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Total mercury analysis was not performed on 1 of the 46 soil samples collected 
due to the large amount of fine gravel present in the sample. Radiological 
analysis was not performed on 4 of the 46 soil samples due to the collection of an 
insufficient volume of soil.  

All analytical results have been received and validated. Total mercury and 
radionuclide results are discussed below.  

4.2 Findings and Observations 

AOC 6 sample locations are presented in Figure 1. Total mercury and 
radiological analytical results are presented in Tables 4 and 5.  

Total Mercury 

Total mercury results for AOC 6 are presented in Table 4. Total mercury was 
detected in 44 of the 45 soil samples analyzed, with concentrations ranging from 
0.4 mg/kg to 72.4 mg/kg. Concentrations exceeding the action level of 20 mg/kg 
were detected in 11 of the 45 samples (24%). The mean concentration of 17.1 
mg/kg is below the action level.  

Nine of the eleven (82%) samples which exceeded the action level were collected 
from depths in the range of 0 to a maximum of 1.6 feet. The mean concentration 
of samples collected from the range of 0 to a maximum of 1.6 feet is 24.6 mg/kg.  
The remaining two (18%) samples which exceeded the action level were collected 
from 1.0 to approximately 2.5 feet deep. The mean concentration of samples 
collected from 1.0 to approximately 2.5 feet deep is 6.9 mg/kg. None of the 
samples collected from 2.5 feet deep to auger refusal exceeded the action level.  

Radiological Analytical Results 

Results of radiological constituents detected at elevated levels for AOC 6 are 
presented. in Table 5.  

Total Uranium - Total uranium concentrations ranged from 7.8 pCi/g to 690.3 
pCi/g, with a mean concentration of 232.9 pCi/g. Thirty-eight of the 42 samples 
(91%) exceeded the NRC 1981 Branch Technical Position for total uranium (30 
pCi/g).  

Twenty-six of the 38 (68%) samples which exceeded 30 pCi/g were collected 
from depths in the range of 0 to a maximum of 1.6 feet. The mean concentration 
of samples collected from the range of 0 to a maximum of 1.6 feet is 276.6 pCi/g.  
Eleven of the 38 (29%) samples which exceeded 30 pCi/g were collected from 1.0 
to approximately 2.5 feet deep. The mean concentration of samples collected 
from 1.0 to approximately 2.5 feet deep is 182.0 pCi/g. The remaining sample
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(3%) which exceeded 30 pCi/g was collected from 2.5 feet deep to auger refusal.  
The mean concentration of samples collected from 2.5 feet deep to auger refusal is 
20.3 pCi/g.  

Natural Thorium (Thorium-228 and Thorium-232) - Natural thorium 
concentrations ranged from 3.9 pCi/g to 132.9 pCi/g, with a mean concentration 
of 22.8 pCi/g. Thirty-one of the 42 samples (74%) were equal to or exceeded the 
NRC 1981 Branch Technical Position for natural thorium (10 pCi/g).  

Twenty-one of the 31 (68%) samples which were equal to or exceeded 10 pCi/g 
were collected from depths in the range of 0 to a maximum of 1.6 feet. The mean 
concentration of samples collected from the range of 0 to a maximum of 1.6 feet 
is 20.6 pCi/g. Nine of the 31 (29%) samples which exceeded 10 pCi/g were 
collected from 1.0 to approximately 2.5 feet deep. The mean concentration of 
samples collected from 1.0 to approximately 2.5 feet deep is 28.9 pCi/g. The 
remaining sample (3%) which exceeded 10 pCi/g was collected from 2.5 feet deep 
to auger refusal. The mean concentration of samples collected from 2.5 feet deep 
to auger refusal is 8.7 pCi/g.  

Thorium-230 - Thorium-230 concentrations ranged from 1.2 pCilg to 28.7 pCi/g, 
with a mean concentration of 5.7 pCi/g. Seventeen of the 42 samples (41%) were 
equal to or exceeded the proposed release criteria for thorium-230 (5 pCi/g).  

Eleven of the 17 (65%) samples which exceeded the proposed release criteria 
were collected from depths in the range of 0 to a maximum of 1.6 feet. The mean 
concentration of samples collected from the range of 0 to a maximum of 1.6 feet 
is 5.3 pCi/g. The remaining six (35%) samples which exceeded the proposed 
release criteria were collected from 1.0 to approximately 2.5 feet deep. The mean 
concentration of samples collected from 1.0 to approximately 2.5 feet deep is 6.8 
pCi/g. None of the samples from 2.5 feet deep to auger refusal exceeded the 
proposed release criteria.  

4.3 Work Projected (Fourth Quarter 1998) 

The RFI Report is expected to be submitted to EPA Region IV and the State 
Division of Solid Waste Management during fourth quarter 1998.  

5.0 General Information 

As requested by EPA, Region IV, NFS has evaluated options for legally 
enforceable restrictions to prevent the withdrawal and potable use of groundwater 
at the adjacent industrial park. The preferred options include deed restrictions and 
lease agreements. During third quarter 1998, NFS continued to pursue these 
options with offsite property owners.
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Please note that the March 1998 pumping date in Table 1 were reported 
incorrectly in the June 12, 1998 RFI Progress Report (EPA ID NO. TND 003 095 
635) due to a typographical error. The correct date should be 03/23/98.
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S~~~Table 1}. Analytca Reult sfor iSWMU 20, i :- ? 

Sample Pumping Collection PCE TCE 1,2 DCE Vinyl Chloride 
ID Date Date (mg/L) (mg/L) (mg/L) (mg/L) 

Baseline 

1377124 9/11/95 9/11/95 0.0258 0.0021 0.0193 < 0.005 

1377299 9/11/95 9/12/95 0.0428 0.0027 0.0191 0.0053 
1379194 9/27/95 9/29/95 0.1846 0.0090 0.0583 < 0.005 
1380354 10/11/95 10/12/95 0.1601 0.0039 0.0557 < 0.005 
1381571 10/24/95 10/25/95 0.0022 < 0.00038 < 0.008 < 0.005 
1382926 11/9/95 11/10/95 0.2079 < 0.00038 < 0.008 < 0.005 
1384040 11/21/95 11/22/95 0.2045 0.0239 0.0253 < 0.005 
1385232 12/6/95 12/7/95 1.2020 < 0.00038 0.0808 < 0.005 
1388088 1/16/96 1/17/96 0.5455 < 0.00038 < 0.008 < 0.005 
1389653 2/13/96 2/14/96 0.1732 0.3507 0.1742 < 0.005 

1401424 9/18/96 9/18/96 0.1965 < 0.00038 0.0806 < 0.005 
1402978 10/15/96 10/15/96 0.047 0.003 UJ 0.009 < 0.004 
1404091 11/5/96 11/5/96 0.103 0.027 0.091 0.006 
1405586 12/3/96 12/3/96 0.098 0.005 0.010 < 0.004 
1409085 01/20/97 1/21/97 0.039 < 0.004 < 0.004 < 0.004 
1411441 02/10/97 2/10/97 0.071 < 0.004 < 0.004 < 0.004 
1415212 03/12/97 3/13/97 0.149 0.011 0.024 < 0.004 
1417118 04/09/97 4/10/97 0.097 0.008 0.017 < 0.004 
1420305 05/16/97 05/16/97 0.055 < 0.004 0.064 < 0.005 
1422332 06/12/97 06/18/97 0.089 0.008 0.016 < 0.004 
1423746 07/10/97 07/11/97 0.037 0.006 0.032 < 0.004 
236201 08/06/97 08/06/97 0.043 0.008 0.046 < 0.004 
1430335 9/10/97 9/10/97 0.043 0.009 0.043 < 0.004 
1439413 10/17/97 10/17/97 0.006 < 0.004 0.006 < 0.004 
1445200 11/20/97 11/20/97 0.022 < 0.004 0.015 < 0.005 
1447262 12/12/97 12/15/97 0.111 0.011 0.051 0.007 
1449087 1/6/98 1/6/98 0.072 < 0.004 0.008 < 0.004 
1464655 2/23/98 2/23/98 0.070 0.006 0.019 < 0.004 
1473859 3/23/98 3/23/98 0.070 < 0.004 0.009 < 0.004 
1484605 4/28/98 4/28/98 0.103 0.004 0.013 < 0.004 
1489380 5/14/98 5/14/98 0.076 0.005 0.016 0.011 
1501755 6/25/98 6/25/98 0.005 < 0.004 < 0.004 < 0.004 

Mean 0.140 0.017 0.033 0.005 
Standard Deviation 0.222 0.062 0.037 0.001 

t-value 1.310 1.310 1.310 1.310 
No of Observations 31 31 31 31 

90% UCL 0.192 0.032 0.041 0.005 
Action Level (mg/L) 0.005 0.005 0 07 0.002 

Notes: 
Analysis performed by NFS 105 Laboratory 
UJ - estimated value below detection limit 
< - below detection limit
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(T 2 SeondQuarter (1998) Offs(te Groundwat(nalytical Results for 

Sample ID Well Number Tetrachloroethylene Trichloroethylene 1,2-Dichloroethylene (cis) 1,2-Dichloroethylene (trans) Vinyl chloride 
mg/L mg/L mg/L mg/L mg/L 

00361 16A 0.040 < 0.004 < 0.004 < 0.004 < 0.004 

00362 116B HJ 2.595 0.097 0.148 < 0.004 0.022 

00367 117A 0.127 0.005 0.005 < 0.004 < 0.004 

00365 117B 0.462 0.023 0.025 < 0.004 < 0.004 

00363 118A 0.049 0.008 0.006 < 0.004 < 0.004 

00364 118B 0.009 < 0.004 0.014 < 0.004 < 0.004 

00360 119A < 0.004 < 0.004 < 0.004 < 0.004 < 0.004 

00368 120A 0.279 0.015 0.012 < 0.004 < 0.004 -., 
00369 120B 0.309 0.019 0.019 < 0.004 < 0.004 

Statistics 

Mean 0.430 0.020 0.026 < 0.004 0.006 

Standard Deviation 0.827 0.030 0.046 0.000 0.006 

Observations 9 9 9 9 9 

t-value 1.860 1.860 1.860 1.860 1.860 

95% Upper Confidence Limit 0.943 0.038 0.055 0.004 0.010 

MCL 0.005 0.005 0.07 0.1 0.002 

Notes 

Samples obtained 05/05/98 - 05/06/98. Analysis completed by NFS 105 Laboratory 
< - less than detection limit; value given is the quantitation limit. H 

HJ - sample result exceeds holding time; value is estimated. I' 

MCL - Maximum Contaminant Level (EPA, 1996) 00(D 
OPht 

(>0 H
CA ( 

-t. (D 
1-0 H* co (0



( (

Sample ID Well Number U-238 pCi/L U-235 (pCi/L) U-234 (pCi/L) Total U 
Result Error MDC Result Error MDC Result Error MDC (pCi/L)

Tc-99 (pCi/L) 
Result Error

00361 116A 0.085 0.038 0.046 0.051 0.029 0.046 0.713 0.119 0.183 0.849 B 19.71 8.94 14.46 

00362 116B 0.214 0.054 0.036 UJ 0.027 0.019 0.036 0.267 0.068 0.144 UJ 0.508 B 191.21 10.85 14.46 

00367 117A 0.121 0.054 0.065 UJ 0.024 0.024 0.065 0.749 0.136 0.065 UJ 0.894 UJ,B 7.45 8.79 14.46 

00365 117B 0.121 0.041 0.037 UJ 0.000 0.033 0.145 0.459 0.079 0.037 UJ 0.580 B 47.32 9.28 14.46 
00363 118A 0.794 0.109 0.039 0.058 0.029 0.039 2.788 0.220 0.240 3.640 B 43.07 9.22 14.46 

00364 118B 0.292 0.082 0.061 0.067 0.039 0.061 0.967 0.150 0.061 1.326 UJ,B -6.18 8.61 14.46 

00360 119A 0.044 0.025 0.039 0.073 0.033 0,039 0.263 0.072 0.157 0.380 B 69.07 9.53 14.46 

00368 120A 0.169 0.054 0.046 0.068 0.048 0.016 0.338 0.076 0.046 0.575 B 36.05 9.14 14.46 

00369 120B 1.022 0.164 0.071 UJ 0.052 0.074 0.282 0.995 0.162 0.071 UJ 2.069 B 27.33 9.03 14.46 

Mean 0.318 0.047 0.838 1.202 48.34 

Standard Deviation 0.347 0.025 0.784 1.053 58.02 

Observations 9 9 9 9 9 
t-value 1.860 1.860 1.860 1.860 1.86 

95% Upper confidence 0.53 0.06 1.32 1.85 84.30 

Action Level ND ND ND 30* 3760** 

Notes: 
< = less than the MDC 
UJ = value is less than the MDC; value is estimated.  
B = sample result is less than 5 times the activity detected in the blank 
Total uranium is the sum of the activities of U-234, U-235, and U-238 
ND=no data 
*=Action levels based on EPA proposed maximum contaminant level (MCL) for radionuclides in drinking water (EPA, 1996) 
**=Action level based on site dose assessment model
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Table 4. AOC 6 Total Mercury Analytical Results
Location Sample ID Depth (ft) Total Hg (mg/kg) 

1 374 0-0.5 B 9.4 
334 0-1.3 B,J 19.2 

2 373 0-0.5 B 13.9 
337 0-1.6 B,J 35.6 
338 1.0-2.6 B 3.4 
339 2.6-2.7 B 15.0 

3 372-2 0-0.5 B 7.2 
340 0-1.2 B,J 32.7 

4 371 0-0.5 B 9.5 
343 0-1.3 B 4.3 

5 354 0-0.5 B 6.7 
358 1.0-2.4 J 1.3 

6 375 0-0.5 B 8.7 
401 0-1.3 B,J 9.1 
423 1.0-2.5 J 8.2 
380 2.5-3.0 B 0.8 

7 376 0-0.5 B 7.1 
372-1 0-1.3 B 53.7 

8 377 0-0.5 B 9.8 
381 0-1.0 B 19.8 

9 378 0-0.5 B 6.6 
393 0-1.2 B 72.4 

10 390 0-0.5 B 7.8 
418 1.0-2.5 J < 0.5 

11 387 0-0.5 B 16.8 
416 1.1-2.4 J 0.6 

12 379 0-0.5 B 48.4 
384 0-0.9 B 66.1 

13 433 0-0.4 B 14.5 
14 429 0-0.7 B 66.0 

430 1.0-2.5 B 4.1 
431 2.5-2.7 B 3.0 

15 436 0-0.6 B 13.8 
437 1.0-2.0 B 4.2 

16-21 346 (composite) 0-0.5 B,J > 38.2 
16 348 1.0-1.8 B 0.9 
17 425 1.0-2.5 B 8.9 

426 2.5-2.8 B 12.5 
19 357 1.0-2.5 J 30.6 
20 427 1.0-2.3 B 6.9 

22-27 347 (composite) 0-0.5 B 43.6 
22 350 1.0-1.1 B,J > 24.1 
23 352 1.0-1.5 B 1.7 
26 355 1.0-2.5 B 0.9 

356 2.5-2.8 B 0.4 
Mean 17.1 
Standard Deviation 19.0 
Observations 45 
t-value 1.680 
95% Upper Confidence 21.8 

Action Level 20 

Samples collected May 12 through May 21, 1998 and June 9, 1998.  
Analyzed by the NFS 105 Laboratory 
J=estimated value 
B=Blank 
<=less than the detection lint 

->=greater than the standard curve
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Table 5. AOC 6 Estimated Total Uranium, Natural Thorium and Thorium-230 Values 

Location Sample ID Depth (ft) Total U (estimated)' Natural Th (estimated)2  Th-230 (estimated) 3 

1 374 0-0.5 1 263.2 1 8.3 1 2.4 
334 0-1.3 J 58.5 J 10.5 J 2.9 

2 373 0-0.5 1 263.5 1 5.2 J 1.6 
337 0-1.6 J 83.5 J 15.2 J 4.1 
338 1.0-2.6 J 115.2 1 23.3 J 6.0 

3 372-2 0-0.5 J 149.7 J 43.4 J 10.5 
340 0-1.2 1 235.9 1 17.8 J 4.7 

4 371 0-0.5 J 100.2 1 10.0 1 2.8 
343 0-1.3 J 119.7 1 11.0 1 3.0 
344 1.0-2.4 J 104.5 1 11.0 1 3.0 

5 354 0-0.5 J 153.5 J 14.9 J 4.0 
358 1.0-2.4 J 227.5 1 8.8 1 2.5 

6 375 0-0.5 1 72.3 1 7.5 1 2.1 
401 0-1.3 J 164.4 1 15.7 1 4.2 
423 1.0-2.5 1 547.4 J 132.9 1 28.7 
380 2.5-3.0 J 31.7 1 13.4 1 3.6 

7 376 0-0.5 J 275.0 1 26.0 1 6.6 
372-1 0-1.3 J 164.7 J 14.2 J 3.8 

8 377 0-0.5 J 239.6 1 25.3 1 6.4 
381 0-1.0 J 322.0 1 35.7 1 8.8 

9 378 0-0.5 J 194.1 J 22.0 1 5.7 
393 0-1.2 J 455.0 1 41.8 1 10.1 

10 390 0-0.5 J 405.8 1 9.7 1 2.7 
418 1.0-2.5 J 7.8 J 4.2 1 1.3 

11 387 0-0.5 J 690.3 1 15.9 1 4.2 
416 1.1-2.4 1 108.0 1 11.6 1 3.2 

12 379 0-0.5 J 502.5 J 35.1 1 8.6 
384 0-0.9 1 315.0 J 23.4 1 6.0 

13 433 0-0.4 J 434.8 1 9.6 1 2.7 
14 429 0-0.7 1 504.0 1 34.0 1 8.4 

430 1.0-2.5 J 233.3 J 4.0 J 1.2 
15 436 0-0.6 J 498.2 J 14.0 J 3.8 

437 1.0-2.0 J 483.8 1 22.8 1 5.9 
16-21 346 (composite) 0-0.5 1 181.4 J 39.0 1 9.5 

16 348 1.0-1.8 J 11.2 J 4.1 1 1.2 
17 425 1.0-2.5 1 46.1 J 23.6 J 6.0 
19 357 1.0-2.5 J 154.1 1 19.3 J 5.0 
20 427 1.0-2.3 J 351.3 J 119.2 1 26.0 

22-27 347 (composite) 0-0.5 J 345.0 J 29.7 J 7.4 
23 352 1.0-1.5 1 12.7 1 5.0 J 1.5 
26 355 1.0-2.5 1 145.1 1 15.3 1 4.1 

356 2.5-2.8 1 8.9 1J 3.9 J 1.2 

Mean 232.9 22.8 5.7 

Standard Deviation 170.6 25.5 5.5 

Observations 42 42 42 

t-value 1.683 1.683 1.683 

95% Upper Confidence 277.2 29.4 7.1 

Release Criteria 30* 10* 5** 

Samples collected May 12 through May 21, 1998 and June 9, 1998.  
Analyzed by the NFS NDA and 105 Laboratories 
l=estimated value 
Natural Th=Th-228+Th-232 
l=estimation equation based on enrichment 
2=estimated from Th-232 gamma spectroscopy results 
3=estimation equation based on historical data 
*=Branch Technical Position Option I 
**=Based on site dose assessment model 
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INTERIM MEASURES (IM) PROGRESS REPORT 
SWMU's 2,4, 6, 7, 9 and 10 

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

1.0 Work Completed 

Since the last IM Progress Report dated June 12, 1998, work has continued on the North Site 
excavation. Since the startup (April 10, 1997) of the excavation process for the North Site 
Burial Grounds approximately 318,789 cubic feet of soil and debris have been transported into 
Building 410 as of August 24, 1998. Approximately 170,610 cubic feet of soil has been 
shipped in 5,687 bulk shipping bags and approximately 92,778 cubic feet of soil has been 
shipped in 188 intermodal shipping containers. In addition, 27,593 cubic feet of debris has 
been shipped in 345 burial boxes.  

Shipping of the South Soil Pile soil is now complete. A total of 98 intermodal shipping 
containers were loaded with approximately 48,443 cubic feet of soil have been shipped off-site 
for disposal at Envirocare of Utah.  

Through August 14, 1998, 6,140,740 gallons of groundwater have been treated and discharged 
in accordance with applicable regulations to the Erwin POTW in the 1,456 days since start-up.  
The total groundwater being pumped from the groundwater drawdown wells and the adjacent 
ponds (Ponds 1, 2 and 3) has averaged 2.93 gallons per minute.  

In accordance with Addendum 1 to the Pond 4 Decommissioning/Interim Measures Workplan, 
wells in the vicinity of the burial ground are sampled routinely to monitor the effect of waste 
removal on groundwater quality (Figure 1). PCE and uranium were identified during the North 
Site Characterization Project as the primary constituents present in groundwater in the vicinity 
of the burial ground. Second quarter 1998 PCE data, and first and second quarter 1998 total 
uranium data are discussed in Section 2.2.2.  

2.0 Finding and Observations 

Analytical data indicate that the excavated waste and debris from the North Site Burial Grounds 
(Trenches L, M, K, and J) do not contain any hazardous constituents above the TCLP 
regulatory limits.  

2.1 Influent Data 

All pumps for the Pond 4 groundwater drawdown system have been operational for this 
reporting period. The condition of pumps and the groundwater levels have been checked on a 
weekly basis.

1
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Since initial start-up, groundwater has been sampled weekly 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). Influent data (Pond 4 drawdown wells and Ponds 1, 2, & 3) for constituents detected in 
samples collected May 16, 1997 through June 22, 1998 are presented in Table I and are 
discussed below.  

1,2 Dichloroethylene - 1,2 DCE was detected in 45 of 58 samples (78%) at 
concentrations at or exceeding the 0.07 mg/L MCL. The detected concentrations of 1,2 
DCE at or above the MCL ranged from 0.068 to 0.960 mg/L. 1,2 DCE was not detected 
in concentrations greater than the PQL in 12 samples, however, the PQL in 9 of these 
samples is greater than the MCL (0.07 mg/L).  

Tetrachloroethylene - PCE was detected in all samples at concentrations exceeding the 
0.005 mg/L MCL. PCE concentrations ranged from 0.013 to 7.970 mg/L.  

Trichloroethylene - TCE was detected in 52 of 58 samples (90%) at concentrations 
exceeding the 0.005 mg/L MCL. TCE concentrations exceeding the MCL ranged from 
0.006 to 6.079 mgiL. TCE was not detected in concentrations greater than the PQL in 5 
samples, however, the PQL in 3 samples is greater than the MCL (0.005 mg/L).  

Vinyl Chloride - Vinyl chloride was detected in 6 of 58 samples (10%) at 
concentrations exceeding the 0.002 mg/L MCL. Concentrations exceeding the MCL 
ranged from 0.071 to 0.086 mg/L. All other samples were at concentrations less than 
the respective PQL, however, the PQL is greater than the MCL of 0.002 mg/L.  

Tributyl Phosphate - TBP was detected in 13 of 58 samples (22%) at concentrations 
exceeding the 0.2 mg/L provisional action level. Concentrations exceeding the action 
level ranged from 0.312 mg/L to 110 mg/L. The cause of the high TBP result (109.929 
mg/L) collected on June 15 is unknown.  

Bis(2-ethylhexyl)pthalate - BEHP was not detected in any influent samples obtained 
since May 16, 1997.  

Di-n-octylpthalate - DOP was not detected in any influent samples obtained since May 
16, 1997.  

2.2 Groundwater Data 

2.2.1 Pond 4 Downgradient Wells (Wells 1O0A and 102A) 

Monthly sampling has continued for Wells 101A and 102A that are located along the 
western perimeter of the NFS site and downgradient of Pond 4. Analytical results 
presented in Table 2 include data from Wells 101A and 102A for July 1992 through 
June 1998.
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Tetrachloroethylene - PCE was detected in 30 of 42 samples (71%) obtained from Well 
101 A. PCE concentrations greater than the 0.005 mg/L MCL were detected in 29 of 42 
samples (69%) obtained from Well 101 A. Concentrations above the MCL ranged from 
0.006 to 0.949 mg/L. PCE was detected at concentrations greater than the MCL in all 
samples obtained from Well 102A. Concentrations ranged from 0.052 to 5.798 mg/L.  

Vinyl Chloride - Vinyl chloride was detected in 26 of 43 samples (60%) obtained from 
Well 101A. Concentrations of vinyl chloride detected in these samples were all above 
the 0.002 mg/L MCL. Concentrations above the MCL ranged from 0.007 to 0.179 
mg/L. Vinyl chloride was not detected in the remaining samples from Well 101A at 
concentrations greater than the PQL; however, the PQL is greater than the MCL. Vinyl 
chloride was detected in 3 of 42 samples (7%) obtained from Well 102A. These 
concentrations were 0.011, 0.024, and 0.069 mg/L which are greater than the MCL.  
Vinyl chloride was not detected in the remaining samples from Well 102A; however, 
the PQL is greater than the MCL (0.002 mg/L).  

Tributyl Phosphate - TBP was detected in 28 of 42 samples (67%) obtained from Well 
101A. All concentrations detected were less than the provisional MCL of 0.2 mg/L.  
TBP has not been detected in Well 102A.  

2.2.2 Burial Ground Wells 

Monthly sampling has continued for wells in the vicinity of the burial ground.  
Analytical results are presented in Tables 3 and 4.  

Tetrachloroethylene - Second quarter 1998 results for PCE in the upgradient and 
downgradient wells are presented in Table 3. Concentrations of PCE in the 
downgradient wells during second quarter 1998 ranged from 0.005 mg/L to 0.041 mg/L.  
Results from second quarter are similar to concentrations observed in previous months.  

Concentrations of PCE for each well were plotted monthly. The corresponding graphs 
are presented in Figure 2. Trends for PCE in the burial ground wells were not apparent.  

Total Uranium - First and second quarter 1998 results for total uranium in the 
upgradient and downgradient wells are presented in Table 4. Beginning November 
1997, groundwater samples with gross alpha results less than 15 pCi/L were not 
analyzed for isotopic uranium. Concentrations of total uranium in the downgradient 
wells during first quarter 1998 ranged from 208.8 pCi/L to 2664.6 pCi/L, and during 
second quarter 1998 ranged from 43.7 pCi/L to 1955.2 pCi/L.  

Concentrations of total uranium for wells with first and second quarter isotopic uranium 
results (Wells 60, 60B and 95A) were plotted monthly. The corresponding graphs are 
presented in Figure 3. An increase in total uranium concentrations in the first quarter 
1998 was observed for Wells 60 and 95A. A slight increase was observed in Well 60B.
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3.0 Deviations from Workplan 

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

4.0 Work Projected 

Work Projected for the fourth quarter of 1998: 

"* Continue excavation and processing soil and debris of North Site Burial Grounds.  

"* Perform maintenance and continue monitoring depths of the groundwater drawdown wells 
for Pond 4.  

"* PCE and total uranium data will continue to be evaluated to determine trends in 
groundwater quality during the burial ground project. Third quarter 1998 PCE and total 

* uranium results will be received and validated. Findings will be presented in the next RFI 
Progress Report.

4
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Mean 0.420 2.593 0.412 0.187 2.204* 0.030 0.030 
Standard Deviation 0.259 2.427 0.093 0.034 2.026* 0.000 0.000 
No. Observations 58 58 58 58 58 58 58 
t-value 1.297 1.297 1.297 1.297 1.297 1.297 1.297 
90% Conf. Limit 0.464 3.006 0.428 0.193 2.549* 0.030 0.030 
Action Level 0.07 0.005 0.005 0.002 0.2- 0.003 0.7

Notes: Action Levels based on US EPA Maximum Contaminant Levela (MCL) for drinking water (February 1996).  
Value skewed by 6/15/98 sampleI 
**Provisional action level based on Issue Paper (1992), verified with USEPA RORA Health Assessment Office (May 1996).  

< Less than detection limit 
Analysisa performed by NFS 

ND - No data available. 6
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5/16/97. ... 0 .2 .04 < 000 .3 .3 .3 
5/19/97 0.132.............0.12 0.00. .05.0.3. 000.3 

5/30/970.147 .170 0058 0.73 <.0030 .... 03..0.3 
6/51970.107 . 0.1.7.0.053..0.005....03 0... .030..003 

6/11/97 . 0.11 0.1 0.059. 0.07 d .3 .3 .3 
6/1/9.0.390.15..02 .. 07 0.. 030...........0..03 .030.........  

6/23/97~~~~ ~~~ 0.113 0.2 .5 .7 .3 .3 .030.  
712197 ~ ~ ~ ~ ~ ~ ~ ~ .. 0.8 .0 .4 .8 .5 .3 .030..  

7/9/97~~~~M 0111 0.8 004 005 < 03 < 0.0 < 0.03 
7/15/9 0.12 0.64 0.05 < 0.05 .... 030....030..0.03 
7/22/7 0.19 0.71 0.75 < .005 0 00...0030..0.03 

8/14/97 0.264 0.22586 0.2010 < 0.005 < 0.030 < 0.030 < 0.030 
8/219/97 0.13303.3 0. 2441 0.006 075 < 0.030 < 0.030 < 0.030 
8/29/97 0.367 2.1709 0.1978 0.005 < 0.030 < 0.030 < 0.030 
9/3/97 0.6307 3.235 0.031 < 0.2050 < 0.030 < 0.030 < 0.030 
9/91/97 0.500 02199 0.30359 0.012 < 0.030 < 0.030 < 0.030 

9/15/97 0.508 02149 0.027 0.125 < 0.030 < 0.030 < 0.030 
9/22/97 0.498 02297 0.3135 0.012 < 0.030 < 0.030 < 0.030 
9/30/97 0.6509 4.7402 0.390 < 0.208 8 .030 < 0.030 < 0.030 
10/9/97 0.503 2.3685 0.268 < 0.125 < 0ý030 < 0.030 < 0.030 
10/15/97 0.6125 1.620 0.250 < 0.2050 < 0.030 < 0.030 < 0.030 
10/22/97 0.670 2.395 0.285 < 0.2050 < 0.030 < 0.030 < 0.030 
10/28/97 0.1670 5.3304 0.407 < 0.2050 < 0.120 < 0.030 < 0.030 
8141/397 0.2680 5.058 0.4401 < 0.2050 < 0.084 < 0.030 < 0.030 
11/10/97 0.475 2.060 0.250 < 0.2050 < 0.030 < 0.030 < 0.030 
11/17/97 0.3610 3.7409 0.370 < 0.2050 < 0.030 < 0.030 < 0.030 
91/2/97 0.665 32.035 0.290 < 0.250 < 0.030 < 0.030 < 0.030 
912/397 0.733 2.3980 0.325 < 0.1250 < 0.030 < 0.030 < 0.030 

912//97 0.7508 2.133 0.299 < 0.1250 < 0.030 < 0.030 < 0.030 
1/221/97 < 0.400 0.97623 0.020 < 0.1250 < 0.030 < 0.030 < 0.030 
19/22/97 < 0.400 0.683 0.245 < 0.250 < 0.030 < 0.030 < 0.030 
10/2/98 0.559 0.5680 0.0208 < 0.1250 < 0.030 < 0.030 < 0.030 
10/6/987 0.400 0.350 < 0.0250 < 0.250 < 0.030 < 0.030 < 0.030 
10/15/98 0.633 7.3970 0.994 < 0.2500 < 0.0335 < 0.030 < 0.030 
10/19/98 0.9705 7.933 0.996 < 0.2500 0.3920 < 0.030 < 0.030 
11/27/98 0.6860 7.804 1.413 < 0.2500 0.162 < 0.030 < 0.030 
11/40/98 0.801 4.583 0.731 < 0.2500 < 0.030 < 0.030 < 0.030 
21/10/987 0.0105 0.17240 0.3000 < 0.200 < 0.030 < 0.030 < 0.030 
2/176/98 0.824 6.9023 6.207 < 0.2500 < 0.551 < 0.030 < 0.030 
12/26/98 0.543 5.5984 0.616 < 0.250 < 0.568 < 0.030 < 0.030 
3/59/98 0.306 21329 0.159 < 0.250 < 0.030 < 0.030 < 0.030 

312/1798 < 0 .400 0.455 0.110 < 0.250 < 0.030 < 0.030 < 0.030 
32/19/98 0.4068 0.6836 0.124 < 0.050 < 0.030 < 0.030 < 0.030 
3/24/98 0.017 0.5076 0.0120 < 0.201 < 0.030 < 0.030 < 0.030 
3/31/98 < 0.400 0.3522 < 0.0212 < 0.250 < 0.030 < 0.030 < 0.030 
4/95/98 0.456 7.426 0.943 < 0.2500 0.9325 < 0.030 < 0.030 

4/17/98 0.333 6.473 0.731 < 0.2500 0.760 < 0.030 < 0.030 
4/23/98 0.400 7.564 0.769 < 0.2500 0.992 < 0.030 < 0.030 
428/498 0.400 3.5843 0.600 < 0.2500 0.728 < 0.030 < 0.030 
5/40/98 < 0.4005643 0. 817<0-00 < 0.2050 < 0.918 < 0.030 < 0.030 

5/171/98 < 0.082 0.9013 0.004 < 0.5005 0.030 < 0.030 < 0.030 
5/20/98 0.248 2.971 0.880 < 0.250 0.0768 < 0.030 < 0.030 
35/2/98 0.4356 3.255 0.220 < 0.250 < 0.064 < 0.030 < 0.030 
6/12/98 . < 0.400 0.4558 0.050 < 0.250 < 0.030 < . 0.030 < 0.030 

6/8/98 0.433 74.277 0.4331 < 0.250 0.9312 < 0.030 < 0.030 
6/15/98 0.960 1.5473 1.004 < 0.250 10.70 < 0.030 < 0.030 

6/22/98 < 0.0080 0.024 0.0104 < 0.0050 1.565 < 0.030 < 0.030-
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Date Tetrachloroethylene Vinyl Chloride Tributyl Phosphate 
Collected (mg/L) mg/L (mg/L) 

Well 101A Well 102A Well 101A Well 102A Well 101A Well 102A

7/29/92 
11/93 
2/94 
5/94 
7/94 
8/94 
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 
6/96 
7/96 
8/96 
9/96 

10/96 
11/96 
12/96 
01/97 
02/97 
03/97 
04/97 
05/97 
06/97 
07/97 
08/97 
09/97 
10/97 
11/97 
12/97 
01/98 
02/98 
03/98 
04/98 
05/98 
06/98

0.114 
0.155 

0.006 
0.004 

0.015 

0.011 
< 0.0001 

0.016 
0.012 
0.042 
0.011 
0.024 
0.059 
0.052 

< 0.0001 
< 0.0001 
< 0.0001 

0.082 
< 0.0001 
< 0.001 
< 0.001 

0.949 
0.073 
0.076 
0.078 

< 0.0001 
0.045 

< 0.0001 
0.022 

< 0.0001 
0.022 

< 0.0001 
0.060 
0.060 
0.014 
0.151 
0.088 
0.093 
0.050 
0.054 
0.616 

< 0.001

2.960 
0.634 

0.399 
0.629 

0.897 

0.879 
0.809 
1.054 
0.925 
1.195 
1.203 
0.998 
0.622 
0.236 
0.396 
0.133 
1.206 
1.534 
0.983 
1.069 
0.702 
0.649 
0.084 
1.904 
1.028 
0.728 
1.077 
0.813 
1.247 
0.756 
0.776 

.1.393 
1.542 
1.797 
1.798 
1.431 
1.561 
5.798 
1.267 
1.111 
1.130 
0.052 
0.589

0.054 
0.047 

0.008 
< 0.005 

0.007 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

0.031 
0.083 
0.081 
0.080 

< 0.005 
0.026 
0.115 
0.120 

< 0.005 
< 0.005 
< 0.005 

0.066 
0.070 
0.074 

< 0.005 
0.062 
0.064 
0.072 
0.069 
0.069 
0.068 

< 0.050 
< 0.050 
< 0.050 

0.119 
0.160 
0.179 
0.084 
0.085 

< 0.050 
0.012

0.011 

< 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 
< 0.005 
< 0.005 

0.024 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

0.069 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.062 
< 0.062 
< 0.083 
< 0.063 
< 0.250 
< 0.250 
< 0.063 
< 0.063 
< 0.050 
< 0.050

4 4 4

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

0.073 
0.168 

42 
1.303 
0.107 
0.005

1.116 
0.899 

43 
1.302 
1.295 
0.005

0.050 
0.044 

43 
1.302 
0.059 
0.002

0.030 
0.055 

42 
1.303 
0.041 
0.002

* 0.005 

< 0.118 

0.035 

0.078 

0.051 
0.038 
0.034 
0.031 
0.036 
0.032 
0.052 
0.099 
0.068 
0.078 
0.062 
0.048 
0.044 
0.042 
0.041 
0.036 
0.036 
0.031 
0.034 
0.035 
0.042 
0,048 
0.032 

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

0.094 
0.037 
0.044 

< 0.030 
< 0.030 
< 0.030 
< 0.030

0.043 
0.022 

42 
1.303 
0.048 
0.2*

< 0.005 
< 0.005 
< 0.005 

< 0.030 
< 0.005 

< 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 
< 0.300 
< 0.300 
< 0.300 
< 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

0.046 
0.069 

44 
1.302 
0.060 
0.2*

NOTES: 
Action Levels are based on US EPA Maximum Contaminant Levels (MCL) for drinking water (February 1996) 
* - Provisional action level based on Issue Paper (1992), verified with USEPA RCRA Health Assessment Office (May 1996) 

<- Less than detection limit 
, No sample collected from the well 

All analysis performed by NFS
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Graphs of Tetrachloroethylene Concentrations for the Burial Ground Wells
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Well 60B
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Graphs of Tetrachloroethylene Concentrations for the Burial Ground Wells
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I 2 (cont.) 
Graphs of Tetrachloroethylene Concentrations for the Burial Ground Wells
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Table 4. First and Second Quarter 1998 Total Uranium Results for the Burial Ground Wells 
______________________ Result i • •:• ii¸¸ i~iRes.lts are reported as pCi/L 

Upgradient Downgradient 
Well Well Well Well Well Well Well Well Well Well 
55 63A 57 60 60B 63 64 67 67B 95A 

1st Quarter 
Jan-98 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 340.9 265.0 gross alpha < 15 pCi/L gross alpha < 15 pCi/L ND gross alpha < 15 pCi/L 360.3 
Feb-98 gross alpha < 15 pCi/L gross alpha < I5 pCi/L gross alpha < 15 pCi/L 213.5 208.8 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 2185.7 
Mar-98 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 2664.6 815.9 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 1797.9 
Mean n/a n/a n..a. 1073.0 429.9 -/a n/a n/a. n/a 1448.01 

2nd Quarter 
Apr-98 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCifL 972.8 436.6 gross alpha < 15 pCi/L 43.7 gross alpha < 15 pCi/L gross alpha < 15 pCi/L 1531.2 
May-98 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 1437.6 812.8 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 1430.4 
Jun-98 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 1955.2 708.2 gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L gross alpha < 15 pCi/L 1358.3 
Mean n/a n/a n/a 1455.2 652.5 n/a n/a n/a n/a 1440.0 
EPA Proposed MCL = 30 pCi/L 
ND=No data. Sampling of Well 67 began in Feburary 1998.  
n/a=not applicable (D 

Beginning November 1997, groundwater samples with gross alpha results less than 15 pCi/L were not analyzed for isotopic uranium.  
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Graphs of Total Uranium Concentrations for the Burial Ground Wells
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