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1.0 INTRODUCTION

The purpose of this document, Final Status Survey Final Report (FSSFR) Volume 6, Chapter 8,
Post-remediation Groundwater Monitoring 5" Quarter Results, is to provide the radiological
groundwater sampling results from the monitoring that was conducted for the Hematite
Decommissioning Project (HDP) for the 5™ Quarter post-remediation groundwater monitoring.

As described in the FSSFR Volume 6, Chapter 7, the analytical data from sampling for the four
quarters post-remediation completion demonstrated that remediation activities did not impact
groundwater and that the estimated dose from groundwater sources has shown the dose
contribution from groundwater to be less than 4 mrem/year.

As discussed in FSSFR Volume 6, Chapter 1, the data provided in this chapter is intended to
support the conclusion reached in FSSFR Volume 6, Chapter 7 that remediation activities at
HDP did not impact groundwater (Jefferson City-Cotter Hydrostratigraphic Unit (HSU), and the
Roubidoux HSUs).

20 BACKGROUND

FSSFR Volume 6, Chapter 1 provides the basis for post-remediation groundwater monitoring,
the objectives of post-remediation groundwater monitoring, and the summary of data collected.
Westinghouse indicated in FSSFR Volume 6, Chapter 1 that that “monitoring would be
discontinued when it could be determined that the radioactivity concentrations did not pose an
unacceptable potential for dose.” and “at the completion of the fourth quarter of
post-remediation monitoring, an evaluation of the groundwater sample data will be performed to
determine if the concentrations are stable, or are showing an increasing or decreasing trend as
compared to historical data (2009 — 2015).”

FSSFR Volume 6, Chapter 1 also provided that “As there are no previous sample analysis results
with indication of radionuclide contamination in the groundwater (Jefferson City-Cotter HSU,
and the Roubidoux HSUs) exceeding MCLs or a dose limit of 4 mrem/year, the purpose of
post-remediation sampling is to verify that remediation of the source area had not contributed
radionuclide contamination to the groundwater.”

In Westinghouse letter HEM-17-48 to the U.S. Nuclear Regulatory Commission (NRC), dated
August 9, 2017, Westinghouse communicated that it had completed the post-remediation
groundwater monitoring period and the subsequent evaluation of the groundwater sample data.
The evaluation concluded that there were no indications of Radionuclides of Concern (ROC)
above the U.S. Environmental Protection Agency (EPA) Maximum Contaminant Levels (MCLs)
in any of the HSUs at the Westinghouse Hematite Facility during the post-remediation
monitoring period.

As communicated to the NRC, although the post-remediation groundwater monitoring period
concluded with the determination that there were no indications of any ROC above the EPA
MCLs in any of the HSU, that until such time that Westinghouse submits the request to terminate
NRC License SNM-33 that quarterly monitoring would continue. The supplemental data
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provided in this chapter further validates that groundwater has not been impacted by remedial
activities, and that the groundwater dose contribution determined in FSSFR Volume 6, Chapter 7
remains at 0.68 mrem/year or less.

3.0 POST-REMEDIATION GROUNDWATER MONITORING WELL NETWORK

The post-remediation monitoring well network is composed of 18 monitoring wells screened in
the sand/gravel HSU, eight wells screened in the Jefferson City-Cotter HSU, and five wells
screened in the Roubidoux HSU. New monitoring wells were installed prior to initiation of the
post-remediation groundwater monitoring, with seven in the sand/gravel HSU and seven in the
Jefferson City-Cotter HSU. Figure 1-1, Post-remediation Groundwater Monitoring Well
Network, provides the locations of all monitoring wells that are monitored for radiological
purposes post-remediation. Table 3-1 below lists the wells included in the sampling network. A
Mann-Kendall analysis will be performed at the conclusion of each quarterly sampling, using a
minimum of four data points, on each of the wells to evaluate trends in sample results. For
existing wells, a 2 year (8 quarter) Mann-Kendall analysis will be performed at the conclusion of
each quarterly sampling event as well.

The location and purpose of each monitoring well has been discussed in previous FSSFR
Volume 6, Chapters 3, 4, 5, 6, and 7; and is not included here.

Table 3-1
Post-remediation Groundwater Monitoring Wells

Post-remediation Protocol Existing or
Vel ID No, oSy Purpose Parameters Sample New*
Frequency
GW-BB Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly Existing
GW-EE Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly New
GW-FF Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly New
GW-GG Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly New
GW-W Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly Existing
NB-71 Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly Existing
NB-80 Sand/Gravel Burial Pit Tc-99, Isotopic U Quarterly Existing
GW-V Sand/Gravel Formesrl:i)l;ilding Tc-99, Isotopic U Quarterly Existing
GW-DD Sand/Gravel | O™ BUMNE e 09 tsotopic U | Quarterly New
GW-II Sand/Gravel Formesrlg;ilding Tc-99, Isotopic U Quarterly New
GW-JJ Sand/Gravel Formesrlitéilding Tc-99, Isotopic U Quarterly Existing
GW-CC Sand/Gravel Evaporation Pond | Tc-99, Isotopic U Quarterly New
GW-X Sand/Gravel Evaporation Pond | Tc-99, Isotopic U Quarterly Existing
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Post-remediation Protocol Existing or
Well ID No. HSU Sample £
Purpose Parameters New
Frequency
GW-Y Sand/Gravel Evaporation Pond | Tc-99, Isotopic U Quarterly Existing
NB-34 Sand/Gravel Evaporation Pond | Tc-99, Isotopic U Quarterly Existing
NB-35 Sand/Gravel Evaporation Pond | Tc-99, Isotopic U Quarterly Existing
PZ-02 Sand/Gravel Evaporation Pond | Tc-99, Isotopic U Quarterly Existing
Red Room Rood g
GW-HH Sand/Gravel Buital Aves Tc-99, Isotopic U Quarterly New
BR-04-JC Jeffecrf)‘t’t';f“y Burial Pit Tc-99, Isotopic U | Quarterly Existing
Jefferson City Former Building .
BR-13-JC Cotter Slabs Tc-99, Isotopic U Quarterly New
BR-14-JC Jeffecrf)‘t’t';rc“y Burial Pit Te-99, Isotopic U Quarterly New
BR-15-JC Jeffi:r(s)(t)tn;rClty Burial Pit Tc-99, Isotopic U Quarterly New
Jefferson City Former Building .
BR-16-JC Cotter Slabs Tc-99, Isotopic U Quarterly New
Jefferson City Former Building ;
BR-17-JC Cottar Slabs Tc-99, Isotopic U Quarterly New
BR-18-JC Jeffg(s);r;fnty Burial Pit Tc-99, Isotopic U Quarterly New
BR-19-JC Jefffg(s)?tr;rCIty Evaporation Pond | Tc-99, Isotopic U Quarterly New
BR-04-RB Roubidoux Deep Bedrock Tc-99, Isotopic U Quarterly Existing
BR-08-RB Roubidoux Deep Bedrock Tc-99, Isotopic U Quarterly Existing
BR-10-RB Roubidoux Deep Bedrock Tc-99, Isotopic U Quarterly Existing
BR-03R-RB Roubidoux Deep Bedrock Tc-99, Isotopic U Quarterly Existing
WS-04 Roubidoux Deep Bedrock Tc-99, Isotopic U Quarterly Existing
* Indicates if the well was an existing well or a new well installed for post-remediation monitoring.
4.0 POST-REMEDIATION GROUNDWATER MONITORING 5™ QUARTER

SAMPLE RESULTS
4.1 Jefferson City-Cotter HSU Data Set

The post-remediation groundwater monitoring wells which monitor the Jefferson City-Cotter
HSU were sampled for the 5™ quarter between May 15 and May 31, 2017. The data set is
provided in Attachment 1, Post-Remediation Groundwater Monitoring 5" Quarter Results. In
Attachment 2, the data set for each constituent has been graphed for each well versus the
respective MCL, along with the Mann-Kendell trend graph.

A review of the data set indicates that none of the groundwater monitoring well sampling results
for any radiological constituent approached or was near the MCL.

The results of the Mann-Kendell trend analysis for the Jefferson City-Cotter HSU are provided in
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the Table 4-1 below. The Tc-99 results in BR-04-JC and the Total Uranium results from
BR-18-JC continue to indicate downward trends in concentrations. There was no change in the
trend data from the 4™ quarter trend data.

Table 4-1
Mann-Kendell Trend Analysis Results — Jefferson City-Cotter HSU

Well ID Te-99 Total U
BR-04-JC Downward Trend No Trend
BR-13-JC No Trend No Trend
BR-14-JC No Trend No Trend
BR-15-JC No Trend No Trend
BR-16-JC No Trend No Trend
BR-17-JC No Trend No Trend
BR-18-JC No Trend Downward Trend
BR-19-JC No Trend No Trend

4.2 Roubidoux HSU Data Set

The post-remediation monitoring wells which monitor the Roubidoux HSU were sampled for the
gt quarter between May 15 and May 31, 2017. The data set is provided in Attachment 1, Post-
Remediation Groundwater Monitoring 5" Quarter Results. In Attachment 2, the data set for
each constituent has been graphed for each well versus the respective MCL along with the
Mann-Kendell trend graph.

A review of the data set indicates that none of the monitoring well sampling results for any
radiological constituent approached or was near the MCL.

The results of the Mann-Kendell trend analysis for the Jefferson City-Cotter HSU are provided in
the Table 4-2 below. The Total Uranium result in monitoring well BR-10-RB continues to
indicate a downward trend. There was no change in the trend data from the 4" quarter trend
data.
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Table 4-2
Mann-Kendell Trend Analysis Results — Roubidoux HSU

Well ID Tc-99 Total U

BR-03R-RB No Trend No Trend

BR-04-RB No Trend No Trend

BR-08-RB No Trend No Trend

BR-10-RB No Trend Downward Trend
WS-04 No Trend No Trend

*Data requirement is four quarters of monitoring results.

4.3 Sand/Gravel HSU Data Set

The post-remediation monitoring wells which monitor the Sand/Gravel HSU were sampled for
the 5™ quarter between May 15 and May 31, 2017. The data set is provided in Attachment 1,
Post-Remediation Groundwater Monitoring 5" Quarter Results. In Attachment 2, the data set
for each constituent has been graphed for each well versus the respective MCL along with the
Mann-Kendell trend graph.

A review of the data set indicates that none of the groundwater monitoring well sampling results
for any radiological constituent approached or was near the MCL.

The results of the Mann-Kendell trend analysis for the Jefferson City-Cotter HSU are provided in
the Table 4-3 below. There was no change in the trend data from the 4™ quarter trend data.

Table 4-3
Mann-Kendell Trend Analysis Results — Sand Gravel HSU

Well ID Tc-99 Total U
GW-BB No Trend No Trend
GW-CC No Trend Downward Trend
GW-DD No Trend No Trend
GW-EE No Trend No Trend
GW-FF No Trend No Trend
GW-GG No Trend No Trend
GW-HH No Trend No Trend
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Well ID Te-99 Total U
GW-II No Trend No Trend
GW-JJ No Trend Downward Trend
GW-V No Trend No Trend
GW-W No Trend No Trend
GW-X Downward Trend No Trend
GW-Y No Trend No Trend
NB-34 No Trend No Trend
NB-35 No Trend Downward Trend
NB-71 No Trend No Trend
NB-80 No Trend Downward Trend
PZ-02 No Trend No Trend

4.4 HSU Groundwater Elevation Contour Maps

The groundwater elevation contour maps for the Jefferson City-Cotter HSU, Roubidoux HSU

and the Sand/Gravel HSU for the 5™ quarter post-remediation monitoring period are provided in
Attachment 3.

5.0 SUMMARY

There were no indications of ROCs above the MCLs in the Jefferson City-Cotter HSU and the
Roubidoux HSU.

There was no indication of ROCs above the MCL in the Sand/Gravel HSU. As summarized in
FSSFR Volume 6, Chapter 1, Revision 1, the Sand/Gravel HSU contains contamination in the
form of leachate which is not usable groundwater. As the source term has been removed in the
Sand/Gravel HSU during the remediation of the site it is not anticipated that there will be an
overall upward trend and the conclusion of the post-remediation groundwater monitoring period.
The sample data for the sampling that was conducted prior to and during the remediation of the
site currently support the conclusion that remediation activities did not impact groundwater
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Attachment 1
Post-remediation Groundwater Monitoring 5™ Quarter Results

JEFFERSON CITY - COTTER HSU

Tc-99 U-233/234 U-235/236 U-238

Well ID pCi/L pCi/L pCi/L pCi/L
Result | MDC | Error | Result | MDC | Error | Result | MDC | Error | Result | MDC | Error
BR-04-JC -0.908 1.9 1.09 29| 0.0289 | 0.413 0.002 | 0.0788 | 0.0278 | 0.305 | 0.0709 | 0.114
BR-13-IC -1.17 1.91 1.08 4.03 | 0.0852 | 0.535 | 0.00987 | 0.0971 | 0.0418 | 0.308 | 0.0694 | 0.119
BR-14-JC -1.14 1.87 1.06 2.92 0.114 | 0.499 | 0.0896 | 0.111 | 0.0904 | 0.607 | 0.107 | 0.206
BR-15-IC -0.712 2.1 1.2 1.49 | 0.0629 | 0.271 0.0189 | 0.0658 | 0.0352 | 0.201 | 0.0287 | 0.0891
BR-16-JC -0.359 1.93 142 424 | 0.0931 | 0.548 | 0.0704 | 0.0697 | 0.0629 | 0.804 | 0.0559 | 0.193
BR-17-IC -0.0475 2.03 1.19 34| 0.0664 | 0.469 | 0.0126 | 0.0377 | 0.0252 | 0.343 | 0.0302 | 0.121
BR-18-JC 0.063 1.89 1.11 1.99 | 0.0614 0.32 | 0.0232 | 0.0348 | 0.0329 | 0.0986 | 0.0515 | 0.0628
BR-19-IC -0.684 1.82 1.05 5.81 | 0.0576 | 0.694 | 0.0465 | 0.0717 | 0.0532 | 0.614 | 0.0312 | 0.168

ROUBIDOUX HSU

Tc-99 U-233/234 U-235/236 U-238

Well ID pCi/L pCi/L pCi/L pCi/L
Result | MDC | Error | Result | MDC | Error | Result MDC Error | Result | MDC Error

BR-03R-

RB -0.982 1.93 1.1 1.66 | 0.0652 | 0.313 | -0.00612 | 0.0812 | 0.0123 | 0.0844 | 0.0774 | 0.0684
BR-04-RB -0.685 2.15 1.24 2.42 1 0.0636 | 0.368 0.0241 | 0.0361 | 0.0341 0.237 | 0.0533 | 0.0988
BR-08-RB -0.192 2.01 1.18 6.51 0.084 | 0.772 0.0283 | 0.0425 | 0.0401 0.489 | 0.0341 0.155
BR-10-RB -0.261 1.88 1.1 3.12 | 0.0667 | 0.395 0.0291 | 0.0545 | 0.0362 | 0.171 | 0.0532 0.073
WS-04 -1.01 2.23 1.27 1.1 ]0.0914 | 0.237 0.0395 | 0.0395 | 0.0457 | 0.512 | 0.0583 0.154
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Attachment 1
Post-remediation Groundwater Monitoring 5™ Quarter Results
SAND/GRAVEL HSU
Tec-99 U-233/234 U-235/236 U-238

S Ci/L pCi/L pCi/L pCi/L

Result | MDC | Error | Result | MDC | Error | Result | MDC | Error Result MDC | Error
GW-BB -1.21 1.92 1.09 0.0483 | 0.151 | 0.0838 | -0.0301 0.15 | 0.0247 | -0.0241 | 0.142 | 0.041
GW-CC 4.33 2.13 1.46 0.766 | 0.0291 0.184 | 0.0362 | 0.0362 | 0.0419 0.509 | 0.0535 | 0.147
GW-DD 228 1.89 1.22 0.032 | 0.0665 | 0.0423 0 0.0378 | 0.0105 0.016 | 0.0558 | 0.0298
GW-EE 0.649 | 3.42 2.07 0.574 0.5 0.402 | 0.0357 | 0.339 0.133 027 | 0452 | 0.296
GW-FF 1.93 1.97 125 0.837 | 0.0675 0.215 | 0.0152 | 0.0456 | 0.0304 0.244 | 0.0365 | 0.111
GW-GG -0.0664 2.02 1.18 | 0.00308 | 0.0743 | 0.0303 | 0.0067 | 0.0635 | 0.0249 0.0184 | 0.0276 | 0.0261
GW-HH -0.498 | 2.08 152 5.32 | 0.0908 0.664 [ 0.0643 | 0.0775 0.064 1.18 | 0.0739 | 0.252
GW-II -0.529 | 2.05 1.18 0.0246 | 0.066 | 0.0381 | 0.0111 | 0.0334 | 0.0223 0.0179 | 0.0268 | 0.0253
GW-1J 4.1 1.89 1.32 0.0652 | 0.0548 | 0.0533 0| 0.037 | 0.0103 | 0.00577 | 0.0546 | 0.0214
GW-V 2.86 1.91 1.26 | -0.00807 | 0.0637 | 0.0114 | 0.0191 | 0.0666 | 0.0356 0.0386 | 0.029 | 0.0388
GW-W 0.0679 | 2.03 1.2 0.0146 | 0.109 | 0.0526 | 0.0136 | 0.0408 | 0.0272 | -0.0546 | 0.164 | 0.0632
GW-X 63.2 1.9 6.59 0.0345 | 0.0717 | 0.0456 | 0.0407 | 0.0407 | 0.0472 | 0.00635 | 0.0602 | 0.0236
GW-Y 1.49 1.95 1.21 0.304 | 0.0735 0.112 0 | 0.0341 | 0.00947 0.264 | 0.0273 | 0.101
NB-34 0.716 1.84 1.11 0.0618 | 0.0985 | 0.0652 | 0.0126 | 0.0379 | 0.0253 0.0321 | 0.0667 | 0.0424
NB-35 2.02 1.9 1.2 ] -0.0268 | 0.0986 0.022 | 0.00779 | 0.0738 | 0.0289 0.017 | 0.0592 | 0.0316
NB-71 0.054 1.91 1.12 0.0391 | 0.0693 | 0.0442 | 0.00828 | 0.0248 | 0.0166 0.0291 | 0.0419 | 0.0309
NB-80 -1.32 2.07 1.17 0.0199 | 0.0899 | 0.0459 | 0.0129 | 0.0388 | 0.0259 | 0.00605 | 0.0573 | 0.0225
PZ-02 2.21 1.88 1.21 0.0259 | 0.0696 | 0.0402 | 0.00196 | 0.0772 | 0.0273 0.0377 | 0.0283 | 0.0378
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Attachment 2
Mann-Kendall Analysis and Sample Results Graphs
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Attachment 2

Mann-Kendall Analysis and Sample Results Graphs
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Quarterly Groundwater Elevation Contour Maps




Hem.atiFe . FSSFR Volume 6, Chapter 8: Post-remediation Groundwater Monitoring 5" Quarter Results
Decommissioning
Project Revision: 0 Page 74 of 77
5" Quarter Post-remediation Groundwater Elevation Contour Map
JEFFERSON CITY — COTTER HSU
N T e
o AN g % ND:
# AN N LEGEND:
7 N & =) LY \_ © Monitoring Well
e \ BR-05-JC e % === [~| Property Boundary
rd \\ 414.55 Gty N\, [ Buildings
@ \, ” g [I]] Former Building F ootprint
%% = R {1 Burial Pit Area
9 BR-04-1C AN § Surface Water
\\ Streams
‘\ [ ] State Road P
o Driveway
\\\ —— Railroad
i ¥— F
3 BR-02-JC \\ e
413.18 A
\
HR -09-JC
3 410.1
= BR-11-JC
g 410.01
3 BR-16-JC ot
E 412.56
3 BR-15-1C BR-08-fC
= 411.73 409.65
- > PW-06-JC
& BR-10-JC — S " 416.69
] Pt PW-19-1C > v g
- 7 409 )
= & A
- @
3
; BR-03R-JC 0 100 200 300 400 Fest
E 409.48 . ~
g
T': Raguestzd By: DocumantRezson
'_? . AL Swenson Environmante! Maonitoring
=€ PW-16-1C Potentiometric Surface
2 418.24 Jefferson City 2Q17
-':' Hematite Decommissioning Project
= Jefferson County
; Hematite. MO
g Prapar=d By: I Siza: I Rav: Deta:
= SDi 11x17 0 06-05-17




Hematite FSSFR Volume 6, Chapter 8: Post-remediation Groundwater Monitoring 5" Quarter Results
Decommissioning
Project Revision: 0 Page 75 of 77

5™ Quarter Post-remediation Groundwater Elevation Contour Map
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5™ Quarter Post-remediation Groundwater Elevation Contour Map
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Figure 1-1
Post-remediation Groundwater Monitoring Well Network
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