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1.0 INTRODUCTION

The purpose of this document, Final Status Survey Final Report (FSSFR) Volume 6, Chapter 3,
Post-remediation Groundwater Monitoring 1st Quarter Results, is to provide the radiological
groundwater sampling results from the monitoring that was conducted for the Hematite
Decommissioning Project (HDP) for the 1** quarter post-remediation groundwater monitoring.

2.0 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 “4s 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/vear, the purpose of
post-remediation sampling is to verify that remediation of the source area had not contributed
radionuclide contamination to the groundwater.”

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

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 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
quarterly sampling, using a minimum of four data points, on each of the wells to evaluate trends
in sample results (Note that the new wells currently have only one data point). For existing
wells, a 2 year (8 quarter) Mann-Kendall analysis will be performed at the conclusion of each
quarterly sampling event as well.

Monitoring wells GW-BB, GW-EE, GW-FF, GW-GG, GW-W, NB-71, and NB-10 are
positioned down gradient (northeast, east, and southeast) of the former burial pits to assess
ground water quality following removal of contaminated soil/materials from this area.
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Monitoring wells GW-DD, GW-II, GW-]J, and GW-V are positioned down gradient (southeast)
of the Process Building to assess groundwater quality following building demolition and removal
of contaminated soil from this area.

Primary wells GW-CC, GW-X, GW-Y, NB-34, NB-35 and PZ-02 are positioned down gradient
(southeast) of the Evaporation Ponds and former Leach Field to assess groundwater quality
following removal of contaminated soil from these areas.

Primary well GW-HH is positioned down gradient (southeast) of the Red Room Roof Burial
Area and Cistern/Burn Pit to assess groundwater quality following removal of contaminated soil
and materials from these areas.

Three new monitoring wells (BR-14-JC, BR-15-JC, and BR-18-JC) have been installed in the
Jefferson City-Cotter HSU down gradient of the Burial Pit and Tc-99 source areas. The wells
are placed at locations to the south and east of the Documented Burial Pit Area. These wells are
located closer to the central tract than the previously sampled wells and are located in areas that,
if contaminant migration is occurring, will identify the degradation of the water within the
post-remediation monitoring timeframe.

Post-remediation monitoring of the Jefferson City-Cotter HSU in the vicinity of the former
Process Building is accomplished by monitoring three newly installed monitoring wells
(BR-13-JC, BR-16-JC, and BR-17-JC) within the source and down gradient of the areas beneath
the former Process Buildings where the highest levels of contamination were removed. These
wells are being used to evaluate the potential for contaminant migration from the overburden into
the shallow bedrock.

Post-remediation monitoring of the Jefferson City-Cotter HSU in the vicinity of the former
Evaporation Ponds is accomplished by monitoring of a newly installed monitoring well
(BR-19-JC) at a location down gradient of the primary (deep) Evaporation Pond.

Post-remediation monitoring of the Roubidoux HSU is being or will be conducted using the
sentry wells designated as BR-03-RB, BR-04-RB, BR-08-RB, and BR-10-RB. In addition, a
background well (WS-04), which is located off-site at the Hematite Post Office is being
monitored.

Table 3-1
Post-remediation Groundwater Monitoring Wells
Post-remediation Protocol Existing or
Well ID No. HSU Sample g
Purpose Parameters 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
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Post-remediation Protocol Existing or
Well ID No. HSU Sample g
Purpose Parameters New*
Frequency
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 Formgrlil;lldlng Te-99, Isotopic U Quarterly Existing
GW-DD Sand/Gravel Formesrla]il;ﬂdmg Tc-99, Isotopic U Quarterly New
GW-1I Sand/Gravel Form‘;i‘;‘ldmg Te-99, Isotopic U | Quarterly New
GW-1I Sand/Gravel Formesrlilélldmg 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
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 .
GW-HH Sand/Gravel Burial Area Tc-99, Isotopic U Quarterly New
BR-04-JC Jeffg(s)i)trércuy 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 Jefferson Clty Burial Pit Tc-99, Isotopic U | Quarterly New
BR-15-JC Jefferson City Burial Pit Tc-99, Isotopic U | Quarterly New
Jefferson City Former Building .
BR-16-JC Cotter Slabs Te-99, Isotopic U Quarterly New
Jefferson City Former Building .
BR-17-JC Cotter Slabs Te-99, Isotopic U Quarterly New
BR-18-JC ! effecrf)‘t’t‘;rcny Burial Pit Te-99, Isotopic U | Quarterly New
BR-19-JC Jeffe(:;(s;t)trérCny 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 Tec-99, Isotopic U Quarterly Existing
BR-10-RB Roubidoux Deep Bedrock Tc-99, Isotopic U Quarterly Existing
BR-03R-RB Roubidoux Deep Bedrock Te-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.
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4.0 POST-REMEDIAITION GROUNDWATER MONITORING 15T QUARTER

SAMPLE RESULTS

4.1

Jefferson City-Cotter HSU Data Set

The post-remediation monitoring wells which monitor the Jefferson City-Cotter HSU were

sampled for the 1% quarter.

The data set is provided in Attachment 1, Post-Remediation

Groundwater Monitoring Ist 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 below.

Table 4-1
Mann-Kendell Trend Analysis Results — Jefferson City-Cotter HSU
Well ID Tc-99 Total U

BR-04-JC No trend No Trend
BR-13-JC Insufficient Data Points* | Insufficient Data Points*
BR-14-JC Insufficient Data Points* | Insufficient Data Points*
BR-15-JC Insufficient Data Points* | Insufficient Data Points*
BR-16-JC Insufficient Data Points* | Insufficient Data Points*
BR-17-JC Insufficient Data Points* | Insufficient Data Points*
BR-18-JC Insufficient Data Points* | Insufficient Data Points*
BR-19-JC Insufficient Data Points* | Insufficient Data Points*

*Data requirement is four quarters of monitoring results.
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4.2 Roubidoux HSU Data Set

The post-remediation monitoring wells which monitor the Roubidoux HSU were sampled for the

1% quarter.

The data set is provided in Attachment 1, Post-Remediation Groundwater

Monitoring 1st 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 below.

Table 4-2
Mann-Kendell Trend Analysis Results — Roubidoux HSU
Well ID Te-99 Total U
BR-03R-RB No trend No Trend
BR-04-RB No trend Downward Trend
BR-08-RB No trend No trend
BR-10-RB No trend No trend
WS-04 No trend No trend

*Data requirement is four quarters of monitoring results.
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4.3 Sand/Gravel HSU Data Set

The post-remediation monitoring wells which monitor the Sand/Gravel HSU were sampled for
The data set is provided in Attachment 1, Post-Remediation Groundwater
Monitoring Ist 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.

the 1% quarter.

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 below. Although post-remediation monitoring wells GW-X and NB-71Mann-Kendell
analysis indicate an upward trend the radionuclide of concern levels do not indicate a discernable
increase prior to, during or post-remediation.

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

Well ID Te-99 Total U
GW-BB No trend No Trend
GW-CC Insufficient Data Points* | Insufficient Data Points*
GW-DD Insufficient Data Points* | Insufficient Data Points*
GW-EE Insufficient Data Points* | Insufficient Data Points*
GW-FF Insufficient Data Points* | Insufficient Data Points*
GW-GG Insufficient Data Points* | Insufficient Data Points*
GW-HH Insufficient Data Points* | Insufficient Data Points*
GW-1I Insufficient Data Points* | Insufficient Data Points*
GW-1J No trend Downward Trend
GW-V No trend No Trend
GW-W No trend No Trend
GW-X Downward Trend Upward Trend
GW-Y No trend No Trend

NB-34 No trend No Trend

NB-35 No trend Downward Trend
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Well ID Tc-99 Total U
NB-71 No trend Upward Trend
NB-80 No trend Downward Trend
PZ-02 No trend No Trend

*Data requirement is four quarters of monitoring results

44  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 1% quarter post-remediation monitoring period are provided in
Attachment 3.

5.0 SUMMARY

There were no indications of Radionuclides of Concern (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 1st Quarter Results
JEFFERSON CITY - COTTER HSU
Te-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-]C -1.16 2.11 1.21 2.81 | 0.0288 | 0.404 | 0.0477 | 0.0358 | 0.06 | 0.402 | 0.0287 | 0.129
BR-13-JC -0.695 1.98 1.13 4.02 | 0.0621 | 0.522 | 0.0168 | 0.0773 | 0.02 0.59 | 0.0858 | 0.164
BR-14-JC -1.24 2.19 1.22 3.74 | 0.0319 | 0.508 | 0.0662 | 0.0397 | 0.01 0.435 | 0.0318 | 0.141
BR-15-JC -0.33 2.17 1.26 1.38 | 0.0745 | 0.26 | 0.0241 [ 0.0362 | 0.05 | 0.358 | 0.029 | 0.121
BR-16-JC -0.767 2.11 1.22 1.72 0.11 0.283 | 0.0204 | 0.0781 | 0.07 | 0.655 | 0.0627 | 0.158
BR-17-JC -0.402 2.6 1.51 11.7 0.249 1.39 0.126 0.192 | 0.18 2.04 | 0.0605 [ 0.44
BR-18-JC 0.0809 1.82 1.07 2.64 | 0.0838 | 0.406 | 0.0187 | 0.0857 | 0.03 0.433 | 0.0837 | 0.145
BR-19-JC 0.276 2.31 1.36 6.26 | 0.0538 0.7 0.149 | 0.0318 | 2.8 1.05 | 0.0255 | 0.209
ROUBIDOUX HSU
Tc-99 U-233/234 U-235/236 U-238
Well ID pCi/L pCiL pCi/L pCi/L
Result | MDC | Error | Result | MDC | Error | Result | MDC | Error | Result | MDC | Error
BR-03R-RB | -1.08 2.42 1.4 1.9 0.142 | 0.331 | 0.0392 [ 0.0392 | 0.0454 | 0.169 | 0.147 0.11
BR-04-RB -0.478 | 2.11 1.23 241 | 0.0265 | 0.355 | 0.00412 | 0.0695 | 0.0259 | 0.204 | 0.0771 | 0.0919
BR-08-RB -0.937 { 2.11 1.21 6.2 0.11 | 0.732 | 0.0757 0.101 | 0.0737 | 0.426 | 0.0667 0.14
BR-10-RB -1.13 2.12 1.22 291 | 0.0324 | 0431 | 0.0185 | 0.0848 [ 0.0416 | 0.123 | 0.068 | 0.0765
WS-04 -0.11 1.92 1.12 1.05 0.096 | 0.286 | 0.0216 | 0.0648 | 0.0433 | 0.607 | 0.052 0.211




FSSFR Volume 6, Chapter 3: Post-remediation Groundwater Monitoring 1™

Hematite
Decommissioning Quarter Results
Project Revision: 0 Page 10 of 77
Attachment 1
Post-remediation Groundwater Monitoring 1st Quarter Results
SAND/GRAVEL HSU
Tc-99 U-233/234 U-235/236 U-238

Well ID pCi/L Ci/L pCi/L pCi/L

Result | MDC | Error Result | MDC | Error | Result | MDC | Error Result | MDC | Error
GW-BB | -0.036 1.79 1.05 0 0.0472 | 0.0131 0 0.0587 | 0.0163 ; 0.00915 | 0.0867 | 0.034
GW-CC 3.6 1.94 1.31 0.97 0.12 0.187 0.047 0.105 | 0.0629 0.704 0.0695 | 0.149
GW-DD 4.82 2.12 1.48 0.148 0.0817 | 0.0763 | 0.0276 | 0.0703 | 0.0412 0.103 0.0706 | 0.0631
GW-EE 1.72 1.81 1.14 0.226 0.0856 | 0.122 0 0.0578 | 0.0161 | 0.00901 | 0.0854 | 0.0335
GW-FF 3.05 1.84 1.23 0.723 0.0899 | 0.179 | 0.0697 | 0.0349 | 0.0572 0.494 0.0279 | 0.142
GW-GG | -0.563 2.34 1.32 0.0868 | 0.0859 | 0.0776 | 0.0193 | 0.058 | 0.0387 { 0.0465 | 0.0465 { 0.0539
GW-HH | -0.513 1.93 1.11 0.518 0.0278 | 0.145 ] 0.0115 | 0.0346 | 0.0231 0.203 0.0277 | 0.0883
GW-II -0.252 2.09 1.2 0.127 0.0425 | 0.0856 | 0.0176 | 0.0528 | 0.0353 0.0989 | 0.0424 | 0.0752
GW-JJ 5.69 1.98 1.48 0.0371 | 0.0694 | 0.0462 0 0.041 | 0.0171 0.011 0.0329 | 0.022
GW-V 5.12 1.83 1.36 0.0833 | 0.0416 | 0.0684 0 0.0518 | 0.0144 | 0.0416 | 0.0416 | 0.0481
GW-W 1.17 2.25 1.37 0.0691 | 0.0414 | 0.062 0 0.0516 | 0.0143 | 0.0138 | 0.0414 | 0.0276
GW-X 61.4 1.83 6.43 0.00503 | 0.0969 | 0.043 | 0.0125 | 0.0376 | 0.0251 0.0314 | 0.0878 | 0.05
GW-Y 3.29 2.04 1.36 0.33 0.0807 | 0.143 0 0.0545 | 0.0151 0.277 0.0437 | 0.129
NB-34 2.27 222 1.4 0.058 0.198 0.11 0.0176 | 0.166 | 0.0757 | 0.0334 0.101 | 0.0565
NB-35 2.38 2.11 1.35 -0.0461 | 0.167 | 0.0696 | -0.0148 | 0.137 | 0.0522 | 0.0289 | 0.0809 { 0.0461
NB-71 0.23 2 1.18 0.0831 | 0.0626 | 0.0612 0 0.037 | 0.0154 | 0.0099 | 0.0297 | 0.0198
NB-80 0.522 1.81 1.08 -0.00721 | 0.0729 | 0.0144 | -0.018 0.11 0.0254 { 0.0115 | 0.0346 | 0.0231
PZ-02 2.5 2.03 1.31 0.0382 0.132 | 0.071 0.0204 | 0.0611 | 0.0408 | 0.0286 0.121 | 0.0614
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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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Attachment 2
Mann-Kendall Analysis and Sample Results Graphs
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Figure 1-1
Post-remediation Groundwater Monitoring Well Network
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