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Figure 7
Technetium-99 in Overburden Silty/Clay Wells (Third Quarter 2009)
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Figure 8
Technetium-99 in Overburden Sand/Gravel Wells (Third Quarter 2009)
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Figure 9
Technetium-99 in Overburden Silty/Clay Wells (Fourth Quarter 2009)
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Figure 10
Technetium-99 in Overburden Sand/Gravel Wells (Fourth Quarter 2009)
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Figure 11
Technetium-99 in Overburden Silty/Clay Wells (First Quarter 2010)
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Figure 12
Technetium-99 in Overburden Sand/Gravel Wells (First Quarter 2010)
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Figure 13
Technetium-99 in Overburden Silty/Clay Wells (Second Quarter 2010)
- —

01605 DNyt Oy df Faivd Contmiioaions Contond TOF_in (el 20 10 mi !

LEGEND:

Overburden Silty/Clay
Well Location
& <MDA (1.5pCiL)
& 1.5-900 pCiL
& >900pCilL
[] Buildings
(-] Property Boundary
Road
Surface Water

Evaporation Ponds

Driveway

»— Fence

—+— Railroad

Technetium-99 in
Hybrid Wells: 2Q10

Requested By:
K. Hamis

Docum ent Reason:
Response toRAI

Hematite Decommissioning Project
Jefferson County
Hematite, MO

Westinghouse

Prepared By:
JAL, DIH

Rev:

0

Date:
11-08-10




Attachment 1 to HEM-10-132
December 21,2010
Page 71 of 138

Figure 14
Technetium-99 in Overburden Sand/Gravel Wells (Second Quarter 2010)
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Figure 15
Technetium-99 in Overburden Silty/Clay Wells (Third Quarter 2010)
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Figure 16
Technetium-99 in Overburden Sand/Gravel Wells (Third Quarter 2010)
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Figure 17
Uranium in Overburden Silty/Clay Wells (Third Quarter 2009)
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Figure 18
Uranium Overburden Sand/Gravel Wells (Third Quarter 2009)
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Figure 19
Uranium in Overburden Silty/Clay Wells (Fourth Quarter 2009)
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Figure 20
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Figure 21
Uranium in Overburden Silty/Clay Wells (First Quarter 2010)
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Figure 22
Uranium Overburden Sand/Gravel Wells (First Quarter 2010)
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Figure 23
Uranium in Overburden Silty/Clay Wells (Second Quarter 2010)
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Figure 24
Uranium Overburden Sand/Gravel Wells (Second Quarter 2010)
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Figure 25
Uranium in Overburden Silty/Clay Wells (Third Quarter 2010)
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Figure 26
Uranium Overburden Sand/Gravel Wells (Third Quarter 2010)
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Figure 27

Plate 1: Cross-sections of Paired Wells

Wells in Vicinity of the Burial Pits
Alignment A - A’
HYBRID GROUNDWATER HYBRID GROUNDWATER Surface Grade
WELL WELL WELL WELL HYBRID GROUNDWATER
NB-31 GW-v WS-178 GW-D WELL WELL
43401 43395 43330 43339 NB-81 GW-w
- e i 084 43036
42585
; . . 1 . Confined Sand/
SCREENED SCREENED 3 SCREENED | SCREENED IN
ACROSS CLAY 205 - 41285 SCREENED IN ACROSS CLAY | SAND/GRAVEL Gravcl Laycr
AND 41187 ) ) SANDIGRAVEL AND | omy
SAND/GRAVEL PRESUVED ‘ ONLY SAND/GRAVEL ‘ 402.78
40387 | 406.04 SAND/GRAVEL i | ao797
3257 SANDIGRAVEL R aoeos SANDGRAVEL| | | SANDGRAVEL | I’ 40475
e 2 " . A .
£ =4 BEDROCK 2 ) MD"I AL 395'780'78,, L s 4 \ ;ggﬁ g f ot :
- - Y A LI e [ e b \ Native Scdiment
Wells in Vicinity of the Process Buildings Bedrock
Alignmentg-B* e
HYBRID GROUNDWATER HYBRID GROUNDWATER HYBRID GROUNDWATER
WELL WELL WELL
WELL WELL WELL OM.02 oW
ws-13 GW-Z BD-14 GW-S " )
434.02 I . - 43534 . 43523
=HF el N o 2 2 =) E Screen
10 "
SCREENED 42510
. 5 ! F3
T 41510 3 :CREENED SCREENED IN SCREENED | SCREENED IN
SCREENED IN 2 SAND/GRAVEL ACROSS CLAY SAND/GRAVEL
0 SAND/GRAVE L :;;SOSS CLAY ONLY ;S\h.n oraveL ONLY
ANDY/ \WE!
PRESUMED OnLY SANDIGRAVEL 406.20° 406 78 Pl t 1 .
SAND/GRAVE L SAVGGRAVEL | | 408, 49: 3 45320 324 |y 40327 SAND/GRAVEL | 403.78' a e .
g ) 4309, 3257 - 401,52 / WISZIBO T 478, SANDGRAVEL v ‘:‘2\3‘ Gﬁ“ .
; A UL el L —— oy Cross-sections
& g scomocx - f P . d
£ Wells in Vicinity of the Evaporation Ponds
: HYBRID GROUNDWATER Alignment C - C'
z ks WELL HYBRID GROUNDWATER
: PL-06 GW-X HYBRID GROUNDWATER
WELL ngth WELL WELL Requested by: Document/Reason:
f NB-33 ) EP-20 ew-u Kevin Harris RAL HDP-4-Q12
43508 o 434 20°
: A O | PR, - - 4 43363 43275 b 43287
: | 15 3 A Hematite Decommissioning Project
: 5 T Jefferson County
¢ SCREENED t SC 10 4 "
: ACROSS CLAY | SNTEE;N;,\DVR SCREENED 2 Hematite, MO
: AND | onLY ACROSS CLAY SCREENED IN 10 i z J—
¢ SAND/GRAVEL 41100 AND SAND/GRAVEL SCREENED SCREENEDIN | \
2 411.30" SAND/GRAVEL 41230 ONLY ACROSS CLAY 41232 SAND/GRAVEL \ .
g SAND/GRAVEL SANDGRA AND ONLY | W ‘t h
; i AND/GRAVEL iy ks 10592 SAND/GRAVEL J e S I n g O u S e
- 39 L £ SNE L ey 109 SAND/GRAVEL 40422 w0232 e 405.08' S
2 BEDROCK. b « 402,30 40222 330 1| 403,08 SAND/GRAVEL, - — -
2 . e L LAt " 0156 Hematite Decommissioning Project
< BEDROCK ; R XL Well Pair Profile
d SAND/GRAVEL
f UNKNOWN DRAWING NO: SHEET NO. SIZk:
DEPTH
N/A 1 OF 1 ANSI B
‘. PREPARED BY: REVISION DATE
; C. Crawford 0 11/10/10




5 Attachment 1 to HEM-10-132
| December 21, 2010
Page 85 of 138

—— - — —  ——— ——————— __________________ ]

13. (HDP-4-Q13) Comment: The information provided does not allow the staff to determine
whether the background bedrock monitoring wells are located in appropriate sampling
locations.

Basis: Figure 3-32 in the HDP indicates that well BR12RB may be down gradient of the
site, but the figure lacks sufficient detail to provide a clear understanding of the
groundwater flow regime. This ambiguity is significant because bedrock well BR12RB
appears to have the highest level of 234U when compared to all other bedrock well data
provided in the Radiological Characterization Report.

Path Forward: Provide figures for all bedrock well locations. The figures should include
| detailed potentiometric elevation maps for each bedrock unit pre and post Festus
| municipal well shut down.

Westinghouse Response:

DP Chapter 3 contains figures depicting all bedrock well locations (DP Figures 3-10 and 3-
11). On these figures, the locations of the wells screened in the Jefferson City formation are
shown with a blue dot, the locations of the wells screened in the Jefferson City-Roubidoux
contract zone are shown with a purple dot, and the locations of the wells screened in the
Roubidoux formation are shown with a gray dot. Since the time of DP submittal, additional
sampling events have occurred and additional groundwater maps have been generated for
both aquifers. These additional figures are provided in response to this comment.
Groundwater flow maps for the Jefferson City formation are provided herein as Figures 28
through 43, and groundwater flow maps for the Roubidoux formation are provided herein as
Figures 44 through 59.

| Please note that the Festus municipal wells were put on standby in the summer of 2003 when
a “collector” well located in the floodplain of the Mississippi River was brought online. The
Festus municipal wells are now used intermittently to supplement the “collector” well, and
pumping rates are much lower than prior to the “collector” well being brought online. Since
the Festus municipal wells were put on standby, the groundwater levels in the Roubidoux
wells at the site have risen and the groundwater flow direction in the Roubidoux formation
has changed from east to northeast.

The inferred direction of groundwater flow for the two bedrock units prior to the Festus

municipal wells being shutdown was assessed in the Interim Hydrogeologic Investigation to

Support the Engineering Evaluation and Cost Analysis for Response Actions for Off-Site

Ground-Water Quality Impacts dated November 15, 2002. The groundwater flow maps for
| the Jefferson City and Roubidoux bedrock zones for August 2002 are depicted in Figures 28
| and 44 of this response, respectively. The inferred direction of groundwater flow shown on
these maps is to the east-southeast.

The inferred direction of groundwater flow for the bedrock units post Festus municipal wells
shutdown was assessed during the Remedial Investigation activities performed in 2004. The
groundwater flow maps for the Jefferson City and Roubidoux bedrock zones were
regenerated from the groundwater elevations measured during the Remedial Investigation.
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The updated groundwater flow maps generated from the 2004 Remedial Investigation data
are provided as Figures 29 and 45 to this response. The inferred direction of groundwater
flow for the Jefferson City formation in the site area (Attachment 2) varies from the northeast
to the southeast. The inferred direction of groundwater flow for the Roubidoux formation in
the site area (Figure 45) is to the northeast.

Water levels measured during the quarterly Interim Groundwater Monitoring Program

(IGMP) events from the second quarter of 2007 to the third quarter of 2010 (also post Festus

municipal wells shutdown) were used to develop groundwater flow maps for the Jefferson

City and Roubidoux bedrock formations. Please note that the groundwater flow maps for the

| Jefferson City bedrock formation were recently updated to include data from stream gradient

locations along Joachim Creek (excluding the 4Q09 and 1Q10 events when the stream staff

| gauges were destroyed due to flooding of Joachim Creek). The surface water elevation data

| was used to supplement the groundwater elevation data and to evaluate the relationship
between the Jefferson City aquifer and Joachim Creek. The groundwater flow maps for the
IGMP are provided as Figures 30 through 43 for the Jefferson City formation and Figures 46
through 59 for the Roubidoux formation. In the site area, the groundwater flow maps depict
a general groundwater flow direction for the Jefferson City formation to the east-southeast,
and for the Roubidoux formation to the northeast.
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Figure 28

Groundwater Flow Map: Jefferson City Formation, August 2002
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Figure 29
Groundwater Flow Map: Jefferson City Formation, December 2004
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Figure 30
Groundwater Flow Map: Jefferson City Formation, June 2007
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Figure 31
Groundwater Flow Map: Jefferson City Formation, September 2007
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Figure 32

Groundwater Flow Map: Jefferson City Formation, December 2007
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Figure 33
Groundwater Flow Map: Jefferson City Formation, March 2008
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Figure 34
Groundwater Flow Map: Jefferson City Formation, June 2008
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Figure 35
Groundwater Flow Map: Jefferson City Formation, September 2008
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Figure 36

Groundwater Flow Map: Jefferson City Formation, December 2008
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Figure 37
Groundwater Flow Map: Jefferson City Formation, March 2009
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Figure 38
Groundwater Flow Map: Jefferson City Formation, June 2009
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Groundwater Flow Map:

Figure 39
Jefferson City Formation, September 2009
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Figure 40
Groundwater Flow Map: Jefferson City Formation, December 2009
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Figure 41
Groundwater Flow Map: Jefferson City Formation, March 2010
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Figure 42
Groundwater Flow Map: Jefferson City Formation, June 2010
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Figure 43
Groundwater Flow Map: Jefferson City Formation, September 2010
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Figure 44
Groundwater Flow Map: Roubidoux Formation, August 2002
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Figure 45

Groundwater Flow Map: Roubidoux Formation, December 2004
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