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M1 Introduction

This appendix presents the lithologic descriptions and geophysical logs from RI boreholes and wells
drilled to support the Integrated 100-DR-1, 100-DR-2, 100-HR-1, 100-HR-2, and 100-HR-3 Operable
Units (OUs) remedial investigation and feasibility study (RI/FS). In addition, a summary table for all
historical and recent boreholes and wells is provided.

M2 Data from New Characterization Boreholes and Wells

Table M-1 summarizes geologic data for boreholes and wells in and near 100-D/H. This table includes all
of the exploratory boreholes drilled in 100-D/H and the boreholes subsequently drilled to support the
interim remedial actions. Figure M-1 (100-D remedial investigation [RI] boreholes/wells), Figure M-2
(100-H remedial investigation boreholes/wells), and Figure M-3 (remedial process optimization [RPO]
wells) show borehole and well locations discussed in this Appendix. Geologic and geophysical logs for
wells installed for the RI and RPO wells with selected data to support the RI are included in the
following:

e Borehole Summary Report for the Installation of 16 Resource Protection Wells in the 100-HR-3
Groundwater Operable Unit in Support of the Integrated 100 Areas RI/FS: 100-D/H Decisional Unit
(SGW-49912)

e Borehole Summary Report for 100-HR-3 Washington Closure Hanford RI/FS Boreholes (SGW-50131)

e Borehole Summary Report for the Installation of 70 Remedial Process Optimization, Pump-and-Treat
Expansion Wells, for the 100-HR-3 Operable Unit (SGW-48612)

e Borehole Summary Report for the Installation of Well C8668 at 100-D-12 in FY2012 (SGW-51502)

The following subsections discuss geologic information for each RI borehole/well. Each location was
chosen to answer specific data gaps and data needs; resolution of these data gaps and date needs through
the RI process is an important step in the process leading up to the selection of the final remedy(s).
Geophysical Logs for each borehole/well are included later in this Appendix and provide a visual
summary of information, including geology, sampled intervals, well completion, geophysics, and

soil contaminants.

M-1
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Figure M-1. Map Showing 100-D Remedial Investigation Sampling Locations
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Figure M-2. Map Showing 100-H Remedial Investigation Sampling Locations
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M3 Hydrogeologic Cross Sections

Hydrogeologic cross sections were created for this RI report to present detailed representations of the key
geologic units, their associated contacts, and stratigraphic changes occurring in the area. Considerable
information now exists for accurately defining the unconfined aquifer system in 100-D/H as the majority
of boreholes were drilled to confirm the depth to the RUM (i.e., the base of the unconfined aquifer).
Hydrogeologic information about the deeper Ringold sediments (e.g., Ringold unit B, RUM) historically
was limited compared to the information obtained for the Hanford formation and Ringold Formation

unit E sediments. Several wells at 100-H drilled in the 1990s were deep enough to provide information on
the RUM and Ringold unit B. However, the Horn Study (Hydrogeological Summary Report for 600 Area
Between 100-D and 100-H for the 100-HR-3 Groundwater Operable Unit [DOE/RL-2008-42]), RPO
effort (Sampling and Analysis Plan for Installation of 100-HR-3, Groundwater Operable Unit Remedial
Process Optimization Wells [DOE/RL-2009-09]) and the RI characterization conducted for this report
have significantly improved understanding of the relationships and properties of these units. Figure M-4
presents the selected trend lines used to construct five hydrogeologic cross sections, and includes the
locations of the 17 new RI wells. Note that a thorough discussion of contaminant fate and transport is
presented in Chapter 5, which uses recent hydrogeologic and groundwater sampling data to aid in the
development of the CSM.

Cross section A to A’ (Figure M-5) trends from the Columbia River in the southern portion of 100-D to
the east. The cross section clearly shows the hydraulic connection between the Columbia River and the
unconfined aquifer in the Ringold Formation unit E. In addition, the minimal thickness of the aquifer is
evident, which is significant because it complicates groundwater cleanup because of extraction wells
having the potential to run dry depending on river stage. Wells 199-D5-141 and 199-D5-104 coincide
with a scour depression in the RUM surface. The RUM surface rises slightly toward the river in this area,
which may act as an impediment to contaminant migration. Therefore, these RUM surface depressions
may play a significant role in contaminant fate and transport within this area. This cross section also
displays a water-bearing layer identified within the RUM while drilling well 199-D5-141.

Cross section B to B’ (Figure M-6) begins at the Columbia River and extends to the east, through
northern 100-D. Several depressions occur in the RUM surface. This dip in the RUM extends across a
wider area in cross section B to B’ than in cross section A to A’. As in cross section A to A’, the RUM
surface rises as it gets closer to the river. Both hydrogeologic cross section A to A’ and B to B’ present
the geology and well screen locations around D Reactor. The water table in both locations is within the
Ringold Formation unit E.

Hydrogeologic cross section C to C’ (Figure M-7) runs parallel to the Columbia River from the ISRM
well location to the horn area in the north. Cross section C to C* shows the unconfined aquifer completely
within the Ringold Formation unit E near 100-D, with the RUM forming the bottom of the unconfined
aquifer. As the cross section extends to the north, the Ringold Formation unit E is no longer identified in
boring logs, with the aquifer being present entirely in Hanford formation material, which is more
conductive than the Ringold Formation unit E. The abrupt change in geology near Well 199-D8-55 and
Well 199-D8-68 aligns roughly with the southern edge of surface outburst channels during historic flood
events (Figure 3-1) that crossed the horn, eroding the Ringold Formation unit E. In addition, the outburst
channels may have developed preferential pathways across the horn, resulting in the wide distribution of
Cr(VI) during reactor operations through this zone. This cross section also shows the undulation of the
RUM surface through the area, and a significant drop in elevation at the horn.

Cross section D to D’ (Figure M-8) spans 100-D/H, beginning just north of 100-D and extending across
the horn to 100-H. The D-D’ cross section illustrates that the unconfined aquifer occurs within the

M-19



DOE/RL-2010-95, REV. 0

Ringold Formation unit E at 100-D, but transitions to the Hanford formation across the horn and at

100-H, with some few exceptions. Consistent with cross section C to C’, the Ringold Formation unit E
appears to pinch out near the intersection of cross section C to C* and D to D’, aligning with the surface
outburst channels. The transition of the aquifer matrix from Ringold Formation unit E to the Hanford
formation likely resulted in the lateral spread of Cr(VI) across the Horn area and 100-H, due to greater
hydraulic conductivity values of the Hanford formation. The spreading would have dramatically increased
with the significant groundwater mounding that was caused by reactor operations and the 1967 test.

Also visible in cross section D to D’ are the semi- to confined water-bearing sand lenses within the RUM.
Stratigraphic data obtained from RI and RPO boreholes provided greater insight into how
post-depositional deformation of the first water-bearing unit in the RUM significantly altered the
100-D/H hydrogeology, and ultimately control contaminant transport in this unit. Specifically,
post-depositional seismic events compressed sediments underlying 100-D/H, thereby forming the
Wahluke Syncline. The down-dipping and up-dipping portions of the syncline played a significant role in
the introduction of contaminants into this unit during reactor operations and continue today through
contaminant migration (Chapter 4, Section 4.5).

Aquifer tests (see Chapter 3, Section 3.6) indicate that a hydraulic connection exists between the first
water bearing unit in the RUM and the unconfined aquifer underlying a localized area of 100-H. Based on
boreholes placed near the H reactor and the aquifer test results, it appears the RUM thins out near the

H reactor, which allowed coolant water to enter the first water-bearing unit within the RUM. Stratigraphic
data from RI boreholes and groundwater sampling results confirm the first water-bearing unit is
hydraulically connected laterally from Wells 199-H3-10 to 199-H3-2C to 199-H3-9 to the Columbia
River, where discharge occurs (Figure M-8). In addition, it appears the unit also extends to the north from
Wells 199-H3-9 to 199-H4-12 to 199-H4-15 to 199-H2-1. However, the lateral extent and
interconnectedness of this unit to the west and south is still unknown.

Running parallel to the Columbia River at 100-H is cross section E to E' (Figure M-9). Consistent with
the 100-H portion of cross section D to D', the unconfined aquifer is present in the Hanford formation.
This cross section shows several wells with screens completed in a confined transmissive lens (fine sand)
that occurs within the RUM unit. The cross section also indicates that the unconfined aquifer is very thin
at 100-H.
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100-D/H Area Geologic Cross-Section A-A’
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Figure M-5. Hydrogeologic Cross Section A-A' - Southern Plume at 100-D
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100-D/H Area Geologic Cross-Section C-C’
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M4 Geophysical and Analytical Data Logs

This section provides a brief summary of information on the RI boreholes and wells, including purpose of
each boring/well, location, general lithology, Hanford formation/Ringold Formation unit E (100-D only)
and RUM contact depths, water table or potentiometric surface depth, and a brief discussion of
geophysical logs. Geophysical logs for each borehole are presented at the end of this appendix section
rather than immediately following individual figure callouts due to the large number of these figures.

Well 199-D3-5 (C7620) Log. Well 199-D3-5 (C7620, Well 2) is located southwest of the ISRM barrier and
west of 118-D-2 (105-D operations waste). This well was drilled to define the extent of Cr(VI) in
groundwater. The well is completed in the unconfined aquifer on top of the RUM, which was identified at
31.7 m (104 ft) bgs. The water table (26.2 m (86 ft) bgs is located predominantly in the Ringold
Formation unit E, rising into the Hanford formation during high water. The Hanford formation/Ringold
unit E contact was identified at 26.5 m (87.0 ft) bgs.

The Hanford formation was observed at this location from ground surface to a depth of 26.5 m

(87.0 ft) bgs. The lithology consists primarily of sandy gravels and gravelly sands, as well as sporadic
silty-sandy gravels and gravel lenses. The sandy gravel, gravelly sands, silty-sandy gravels, and gravels
were majorly comprised of 85 to 98 percent mafic basalt and 2 to 15 percent felsic quartzite gravels
ranging in size from pebble (4 to 6 mm) to boulder (>256 mm). The gravels tended to be very angular to
very well rounded, depending on depth, and poorly sorted. The sands associated with this formation
consisted mainly of 85 to 100 percent mafic and 0 to 15 percent felsic grains. Generally, the sand size
ranged from very fine to very coarse grain and tended to be angular. Overall, silt content in samples was
minor; however, when they were present, the percentage ranged from trace to a maximum of 10 percent.
Sediment color ranged between light brown (10YR 3/4), very dark grayish brown (10YR 3/2) and black
(10YR 2/1).

The Ringold Formation unit E was observed at this location from 26.5 m (87.0 ft) bgs to a depth of

31.7 m (104 ft) bgs. The lithology consisted primarily of sandy gravels, gravelly sands, silty sandy
gravels, as well as periodic gravel and sand lenses. The sandy gravels, gravelly sands, silty-sandy gravels,
and gravel and sand lenses majorly contained 50 to 95 percent felsic (quartzite). Gravels ranged from
pebble to large cobble sized. The matrix consisted of coarse to very coarse, sub-angular to angular sand,
with the sediment coloration ranging from olive brown, brown, and black. Recorded reaction to
hydrochloric acid ranged from weak to very strong.

The RUM was observed at this location from 31.7 to 34.2 m (104.0 to 112.2 ft) bgs. The RUM sediments
consist of slightly moist, dark grayish-brown silt.

The total gamma and natural potassium-40, uranium-238, and thorium-228 (KUT) geophysical log plots
show an increased count rate at depth, indicating the top of the RUM at a depth of approximately 31.7 m
(104 ft) bgs (Figure M-10). No change in signature is noted at the Hanford formation/Ringold Formation
unit E contact. Their lithology is very similar in this location.

Well 199-D5-133 (C7621) Log. Well 199-D5-133 (C7621, Well 3), is located southwest of 105-D and was
drilled to define the extent of Cr(VI) and strontium-90 in groundwater. In addition, this well will further
refine the easterly split of the north and south Cr(VI) plumes. The well is completed in the unconfined
aquifer with the screen set on top of the RUM, which was identified at 31.7 m (104 ft) bgs. The water
table is within the Ringold Formation unit E, which was encountered at 25.3 m (83 ft) bgs. The Hanford
formation/Ringold Formation unit E contact was identified at 16.2 m (53.2 ft) bgs.
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The Hanford formation consists predominantly of sandy gravel and muddy-sandy gravel with a layer of
sand from 6.1 to 9.1 m (20 to 30 ft) and muddy sand in the upper 1.5 m (5 ft) near the surface. Sediments
within this formation were primarily basalt-dominant (70 to 95 percent), excluding the upper 1.5 m (5 ft),
which consisted of sub-rounded, small to medium pebbles (15 percent mafic, 85 percent felsic material).
Sediments exhibited no reaction to a moderate reaction to hydrochloric acid.

The Ringold Formation unit E was observed at this location from 16.2 to 31.7 m (53.2 to 104.0 ft) and
consists of sandy gravel and silty-sandy gravel with an inner layer of sandy gravel from 25.9 to 27.7 m
(85 to 91 ft) bgs.

The RUM was observed at this location from 31.7 to 34.1 m (104.0 to 112.0 ft) bgs. The RUM sediments
consisted of light yellowish-brown silt.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 31.7 m (104 ft) bgs (Figure M-11). The total gamma
signature is not distinct for the Hanford formation/Ringold Formation unit E contact at 16.2 m (53.2 ft)
bgs. There is one zone of higher counts in a zone from 20 to 24 m (65.6 to 78.7 ft) below the surface
where a fine-grained unit is able to support higher moisture contents due to the smaller pore structure.
This unit may represent the top of a Hanford flood sequence that did not experience as much wind erosion
of the fine-grained material from the top of the sequence.

Well 199-D5-132 (C7622) Log. Well 199-D5-132 (C7622, Well 4) is located northeast of D Reactor and was
drilled to assess vadose zone contamination beneath the remediated waste site 116-D-1A, and to define
the extent of Cr(VI) and strontium-90 in groundwater. The well is completed in the unconfined aquifer on
top of the RUM, which was identified at 32.3 m (106 ft) bgs. The water table is within the Ringold
Formation unit E, which was encountered at 26.1 m (85.5 ft) bgs. The Hanford formation/Ringold
Formation unit E contact was identified at 15.5 m (51 ft) bgs.

The Hanford formation was observed at this location from ground surface to a depth of 15.5 m (51.0 ft)
bgs. The lithology consists primarily of basalt-dominated (60 to 90 percent) gravelly sand and silty-sandy
gravel. Gravels encountered were rounded to sub-rounded small to large cobbles. Sand size ranged from
very fine to medium grained and was generally brown (10YR 4/3) in color.

The Ringold Formation unit E is approximately 16.8 m (55 ft) thick and consists primarily of sandy
gravel and silty-sandy gravel, gravelly sand, silty gravel and gravelly-silty sand, with a 3 m (10 ft) layer
of sandy gravel resting on one foot of muddy sandy gravel on top of the RUM. Sediments were
dominated by felsic quartzite material (75 to 98 percent). Gravels consist of sub-angular to rounded small
to large cobbles. Sand size ranged from very fine to medium, and exhibited a week to strong reaction to
hydrochloric acid. A minor silt component was noted in some places. Matrix colors were generally dark
yellowish-brown or yellowish-brown.

The RUM was recorded from 32.3 to 34.1 m (106.0 to 112.0 ft) bgs. Sediments consist of silt to clay
sized, very well sorted with medium plasticity. Sediments were brown and showed no reaction to
hydrochloric acid.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 32.3 m (106 ft) bgs (Figure M-12). The total gamma
signature is not distinct for the Hanford formation/Ringold Formation unit E contact at 15.5 m (51.0 ft)
bgs, but there is a distinct increase in the thorium segment of the KUT log. There also is an increase in
the potassium-40 log at the contact, consistent with more granitic, felsic rocks in the Ringold Formation
unit E.
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Well 199-D6-3 (C7623) Log. Well 199-D6-3 (C7623, Well 5) was drilled along the eastern perimeter of
100-D to define the extent of Cr(VI) and strontium-90 in groundwater. The well is completed in the
unconfined aquifer on top of the RUM, which was identified at 31 m (101.6 ft) bgs. The water table is
within the Ringold Formation unit E, which was identified at 26.7 m (87.5 ft) bgs. The contact between
the Hanford formation and the Ringold Formation unit E was identified at 18.3 m (60.0 ft) bgs.

The Hanford formation extends from ground surface to a depth of 18.3 m (60.0 ft) bgs. The lithology is
basalt-dominant (70 percent) gravelly sand and silty-sandy gravel. Gravels are angular to sub-rounded
small to medium cobbles. Sands were very fine to medium grained. No reaction to hydrochloric acid

was recorded.

The Ringold Formation unit E was observed from 18.3 to 31 m (60.0 to 101.6 ft) bgs. The lithology
consists primarily of silty-sandy gravel, compositionally dominated by felsic quartzite material

(70 percent). Gravels ranged from small pebbles to cobbles and were sub-rounded to angular in shape.
Sands were very fine to medium grained, with 10 percent silt. No reaction to hydrochloric acid

was observed.

The RUM unit was encountered from 31 to 33.7 m (101.6 to 110.5 ft) bgs and consists of black to
brown silts.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of 31 m (101.6 ft) bgs (Figure M-13). The KUT signature is reasonably
distinct for the Hanford formation/Ringold Formation unit E contact at 18.3 m (60.0 ft) bgs, particularly
in the U-Th portion of the signature. Counts are generally stable in the vadose zone portion of the Ringold
Formation unit E, with a distinct drop at the water table.

Well 199-D5-140 (C7866) Log.Well 199-D5-140 (C7866, Well 9) was intended to be drilled near the
100-D-56 Pipeline, where a hole in the pipeline was observed during previous remediation activities.
However, this well was mistakenly placed 70 m (230 ft) west of its intended location. Therefore, samples
collected from this borehole are not representative of data needs specified in the RI/FS work plan
(Integrated 100 Area Remedial Investigation/Feasibility Study Work Plan, Addendum 1:

100-D/H Decision Unit [DOE/RL-2008-46-ADD1]). The well was installed before the mistake was
identified. The well is completed in the unconfined aquifer on top of the RUM, which was identified at
32.9 m (108.0 ft) bgs. The water table is within the Ringold Formation unit E, which was identified at
25.9 m (85.0 ft) bgs.

The Hanford formation was observed from ground surface to a depth of 14.6 m (48.0 ft) bgs. The lithology
consists of gravelly sand, slightly gravelly sand, sand, gravel, and sandy gravel. Sediments were primarily
basalt-dominant (60 to 80 percent), with gravels consisting mainly of small pebbles. Sand grains were
sub-angular and medium in size. A non-existent to a strong reaction with hydrochloric acid was recorded.

The Ringold Formation unit E was observed from 14.6 to 32.9 m (48.0 to 108.0 ft) bgs. The lithology
consisted primarily of gravelly sand, gravel, sandy gravel, sand, and silty-sandy gravel. Sediments were
dominated by felsic material (40 to 85 percent). Gravels ranged in size from small pebbles to medium
cobbles and were sub-rounded to rounded. Sands were very fine to coarse grained and sub-angular.

A slight reaction to hydrochloric acid was recorded.

Ringold Upper Mud (RUM) was recorded from 32.9 to 34.4 m (108.0 to 112.9 ft bgs. The RUM
sediments consisted of predominantly silt with some gravels and no plasticity. No hydrochloric acid
reaction was recorded.
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The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 32.9 m (108 ft) bgs (Figure M-14). The total gamma
signature is not distinct for the Hanford formation/Ringold Formation unit E contact at 14.6 m (48 ft) bgs,
placing the elevation of that surface at 129.3 m mean sea level. There is one zone of higher counts in a
zone from 20 to 24 m (65.6 to 78.7 ft) below the surface where a fine-grained unit is able to support
higher moisture contents due to the smaller pore structure. This unit may represent the top of a Hanford
Site flood sequence that did not experience as much wind erosion of the fine-grained material from the
top of the sequence.

Well 199-D5-143 (C8375) Log-Well 9 Redrill. Well 199-D5-143 (C8375, Well 9 Redrill) is located northwest
of D Reactor, south of Palouse Street. It was drilled beneath the 100-D-56 Pipeline, where a hole in the
pipeline was observed during previous remediation activities. This well replaced Well 199-D5-140
(C7866, Well 9) to investigate additional Cr(VI) sources in the vadose zone and to evaluate Cr(VI)
concentrations in groundwater. The well is completed in the unconfined aquifer on top of the RUM,
which was identified at 32.0 m (105.0 ft) bgs. The water table is within the Ringold Formation unit E,
which was identified at 25.1 m (82.5 ft) bgs.

The Hanford formation was observed from ground surface to a depth of 17.4 m (57.1 ft) bgs.

The lithology consists of silty-sandy gravel and gravelly sand. Sediments were primarily basalt-dominant
(70 to 80 percent). Gravels consisted of sub-angular to sub-rounded, very small pebbles to large cobbles.
Sand grains were fine to medium in size. No reaction with hydrochloric acid was recorded. The contact
between the Hanford formation and the Ringold Formation unit E was identified at 17.4 m (57.1 ft) bgs.

The Ringold Formation unit E was observed from 17.4 to 32.0 m (57.1 to 105.0 ft) bgs. The lithology
consists primarily of silty sandy gravel. Sediments within this formation were dominated by felsic
material (70 percent). Gravels ranged in size from small pebbles to large cobbles. Gravel material was
sub-rounded to rounded. Sands were very fine to medium grain.

The RUM unit was encountered from 32.0 to 36.0 m (105.0 to 118.0 ft) bgs. The RUM sediments consist
primarily of gravelly silt, with the gravel composition consisting of 70 percent mafic minerals. Gravels
are sub rounded to rounded small to large cobbles. No hydrochloric acid reaction was recorded.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of 32.0 m (105.0 ft) bgs (Figure M-15). The total gamma signature is not
distinct for the Hanford formation/Ringold Formation unit E contact at 17.4 m (57.1 ft) bgs, placing the
contact at 126.3 m (414.4 ft) msl.

Well 199-D5-134 (C7624) Log. Well 199-D5-134 (C7624, Well R4) is located in the area of the 100-D north
plume, north of the D Reactor. The well was drilled into the Ringold Formation unit B to assess the
potential for Cr(VI) to reach greater depths below the RUM, as well as for evaluating Cr(VI) in the
vadose zone. In addition, data are used to evaluate alternative CSM components regarding whether
groundwater contamination is from vadose zone sources (in the periodically rewetted zone), within the
unconfined aquifer, above the RUM, or within the RUM and diffusing to the unconfined aquifer. Well
199-D5-134 was drilled to the Ringold Formation unit B beneath 100-D, thereby providing additional
stratigraphic data that extends to depths well below the RUM surface. This well was screened within the
uppermost confined water-bearing unit of the RUM at a depth from 40 to 43 m (132 to 142 ft).

The Hanford formation consists mainly of sandy gravel, with a layer of silty sand present from 9.1 m to
11.3 m (30 ft to 37 ft) bgs. Sediments consist of basalt-dominant (60 to 90 percent) sub-rounded to
rounded small pebbles to small cobbles. A moderate reaction to hydrochloric acid was recorded. The
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contact between the Hanford formation and the Ringold Formation unit E was identified at 16.2 m
(53.2 ft) bgs.

The Ringold Formation unit E consists of an upper unit dominated by sandy gravel to approximately
24.4 m (80 ft) bgs, which grades into a silty-sandy gravel down to the RUM contact at 33.1 m

(108.5 ft) bgs. Sediments consist of felsic-dominant (55 to 70 percent) sub-angular to sub-rounded small
pebbles to small cobbles. Sands were poorly sorted, fine to medium grained. Reaction to hydrochloric
acid was strong to nonreactive.

The RUM consists of silt (85 percent), sand (5 percent), and cobbles (10 percent) from 33.1 m (108.5 ft)
to 40 m (132 ft) bgs and grades into a water-bearing, gravelly sandy mud from 40 m (132 ft) to 47.9 m
(157 ft bgs).

The RUM is underlain mostly with muddy sand down to 80.8 m (265 ft) bgs. However, the muddy sand
contains two interbedded sandy gravel layers from 57.9 m (190 ft) to 60.7 m (199 ft bgs), 67 m (220 ft) to
68.6 m (225 ft bgs). Finally, a muddy sandy gravel was encountered from 80.8 m (265 ft) to the bottom of
the borehole at 82.3 m (270 ft) bgs.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 33.1 m (108.5 ft) bgs (Figure M-16). The total gamma
signature and KUT exhibit a slight increase in count rate at the Hanford formation/Ringold Formation
unit E contact at approximately 16.2 m (53.2 ft) bgs. There is a slight drop in the count rate at the water
table for the total gamma log but it is not distinct.

During drilling operations, a strong upward hydraulic gradient was observed when the Ringold Formation
unit B was encountered. In fact, sand heaving occurred in the borehole. The potentiometric surface of the
unit B aquifer rose to the same level as the water table, at 25.8 m (84.5 ft) bgs. This is 7.3 m (24.0 ft) bgs
above the RUM aquitard, which confirms the strong upward hydraulic gradient between the confined unit
B aquifer and the unconfined Ringold Formation unit E aquifer. On February 18, 2011, the potentiometric
surface of groundwater from the first water-bearing unit in the RUM was measured at 25.3 m (83 ft) bgs.
This groundwater level is above the water table, which indicates there is also an upward hydraulic gradient
between the first water-bearing unit in the RUM and the Ringold Formation unit E unconfined aquifer.

Well 199-D5-141 (C7625).Well 199-D5-141 (C7625, Well RS) was drilled in the incorrect location.
Initially, this well was to be located near the 100-D south plume, south of the 182-D reservoir. However,
this well was drilled approximately 85 m (279 ft) northwest of the proposed location. The well was drilled
into the Ringold Formation unit B to assess the potential for Cr(VI) to reach greater depths below the
RUM, as well as for evaluating Cr(VI) in the vadose zone. In addition, data are used to evaluate
alternative CSM components regarding whether groundwater contamination is from vadose zone sources
(in the periodically rewetted zone), within the unconfined aquifer, above the RUM, or within the RUM
and diffusing to the unconfined aquifer. Well 199-D5-141 was drilled to the Ringold Formation unit B
beneath 100-D, thereby providing additional stratigraphic data that extends to depths well below the
RUM surface. This well was screened within the uppermost confined water-bearing unit of the RUM at a
depth from 49 to 52 m (161 to 171 ft).

The Hanford formation consists of three sequences of deposits starting from ground surface with slightly
muddy gravelly sand, silty-sandy gravel, and sandy gravel, with the composition being basalt-dominant
(50 to 80 percent). Gravels consist of angular to sub-rounded small pebbles to large cobbles. Sands were
very fine to medium grained with a salt-and-pepper composition (50 percent mafic; 50 percent felsic).
No reaction to hydrochloric acid was observed. The contact between the Hanford formation and the
Ringold Formation unit E was identified at 18.0 m (59.0 ft) bgs.
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The Ringold Formation unit E consists of silty sandy gravel (felsic dominant 70 percent) down to the
RUM contact at 34.1 m (112 ft) bgs. Gravels consist of angular to rounded small pebbles to large cobbles.
Sands were very fine to medium grained. A slight reaction to hydrochloric acid was observed.

The RUM was observed from 34.1 to 41.1 m (112 to 135 ft) bgs and consists of gravelly sandy silt and
silt. Sands were fine to medium grained, with a salt-and-pepper composition (50 percent mafic;

50 percent felsic) Gravels consist of 70 percent felsic rounded to sub-rounded small pebbles to large
cobbles.

The RUM is underlain with gravelly muddy sand down and muddy sand from 82.9 m to 91.4 m (272 ft to
300 ft) bgs. Underlying the muddy sand is a sandy unit that likely represents the Ringold Formation unit
B. This sand extended to a depth of at least 96.3 m (316 ft), which is where the borehole was terminated.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 34.1 m (112 ft) bgs (Figure M-17). The total gamma
signature is not distinct for the Hanford formation/Ringold Formation unit E contact at approximately 18 m
(59 ft) bgs. There is a slight drop in the count rate at the water table for the total gamma log but it is not
distinct.

During drilling operations, a strong upward hydraulic gradient was observed when the Ringold Formation
unit B was encountered. The potentiometric surface of the unit B aquifer rose to the same level as the
water table, at 26.0 m (85.2 ft) bgs. This is 8.3 m (27.3 ft) bgs above the RUM aquitard, which confirms
the strong upward hydraulic gradient between the confined unit B aquifer and the unconfined Ringold
Formation unit E aquifer. On March 22, 2011, the potentiometric surface of groundwater from the first
water-bearing unit in the RUM was measured at 25.6 m (84 ft) bgs. This groundwater level is above the
water table, which indicates there is also an upward hydraulic gradient between the first water-bearing
unit in the RUM and the Ringold Formation unit E unconfined aquifer.

Well 199-D5-144 (C8668) Log —Well R5 Redrill. Well 199-D5-144 (C8668, Well RS Redrill) is located at the
100-D-12 waste site, where a French drain was suspected of being used to dispose of sodium dichromate
during transfer operations. This well replaced well 199-D5-140 (C7866, Well 9) to investigate additional
Cr(VI) sources in the vadose zone and to assess the potential for Cr(VI) to reach greater depths below the
RUM. However, note that this borehole was terminated at the RUM surface and did not extend into the
Ringold Formation unit B sand, as originally proposed. Therefore, this well can only be used to monitor
contaminant concentrations in the unconfined aquifer, and not the Ringold Formation unit B
water-bearing unit. The well is completed in the unconfined aquifer on top of the RUM, which was
identified at 33.1 m (108.5 ft) bgs. The water table is within the Ringold Formation unit E, which was
identified at 24.9 m (81.8 ft) bgs.

The Hanford formation was observed from ground surface to a depth of approximately 21.3 m (70.0 ft)
bgs, although the absolute Hanford formation/Ringold Formation unit E contact is difficult to discern.
The lithology consists of primarily sandy gravel and gravelly sand, with occasional silt present in the
upper portion. Sediments were primarily basalt-dominant (70 to 80 percent), with increasing felsic
mineral content (50 percent) at approximately 21.3 m (70 ft) bgs. Gravels consisted of sub-angular to
sub-rounded, very small pebbles to coarse pebbles. Sand grains were fine to medium in size. No reaction
with hydrochloric acid was observed. Note that mud rip-up clasts were observed at the suspected contact.

The Ringold Formation unit E is assumed to occur from 21.3 to 33.1 m (70.0 to 108.5 ft) bgs. The
lithology consists primarily of sandy gravel and gravelly sand from 21.3 m to 24.1 m (70 to 79 ft) bgs.
Gravels range from small to large pebble size. At 24.1 m (79 ft) bgs, a fining downward trend occurs to
28.0 m (92 ft) bgs, as well-sorted, medium-grained sands (95 percent) dominate the aquifer matrix.
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Underlying the sand is a silty sandy gravel that extends down to the RUM surface at 33.1 m (108.5 ft)
bgs. Sediments within this formation are dominated by felsic material (60 percent). Gravels ranged in size
from small pebbles to large cobbles. Gravel material was sub-rounded to rounded.

The RUM unit was encountered from 33.1 to 35.0 m (108.5 to 114.7 ft) bgs and consists of
yellowish-brown silt/clay (95 percent). No hydrochloric acid reaction was recorded.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of 33.1 m (108.5 ft) bgs (Figure M-18). The total gamma signature is also
not distinct for the Hanford formation/Ringold Formation unit E contact, which is estimated to be at

21.3 m (70.0 ft) bgs.

Well 199-H3-6 (C7626). Well 199-H3-6 (C7626, Well 6) is located on the east side of 100-H, west of the
116-H-1 Waste Site to define the extent of strontium-90 in groundwater. The well is completed in the
unconfined aquifer on top of the RUM, which was identified at 16.5 m (54.5 ft) bgs. During drilling
operations, the water table was encountered in the Hanford formation at 13.6 m (44.7 ft) bgs. At this
borehole location, the Hanford formation overlies the RUM directly; consequently, the vadose zone and
aquifer are both in the Hanford formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 16.5 m (54.5 ft) bgs, and consists
of four differing lithologies in order from top to bottom: gravelly muddy sand, sandy gravel, sand, and
sandy gravel. Greater than 80 percent of this formation consists of basalt-dominant (60 to 90 percent)
sandy gravel. Gravels are generally sub-rounded very small pebbles to medium cobbles. Sands were very
fine to very coarse and sub-angular to angular in shape.

The RUM unit was encountered from 16.5 to 18.7 m (54.5 to 61.6 ft) bgs and consists of clayey silts with
no to very low plasticity.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 16.5 m (54.5ft) bgs (Figure M-19). The Hanford
formation/RUM contact defines the base of the aquifer.

Well 199-H3-7 (C7627) Log. Well 199-H3-7 (C7627, Well 7) is located in south-central 100-H, west of the
116-H-1 waste site. This well was drilled to define the extent of strontium-90 in groundwater. The well is
completed in the unconfined aquifer on top of the RUM, which was identified at 16.0 m (52.5 ft) bgs. The
water table was measured in the Hanford formation at 13.6 m (44.6 ft) bgs. At this borehole location, the
Hanford formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the
Hanford formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 16.0 m (52.5 ft), and consists
primarily of basalt-dominant (70 to 80 percent) gravelly sand and sandy gravel. Gravels are generally
sub-angular to sub-rounded small to large pebbles. Sands were very fine to very coarse and sub-angular to
angular in shape. No reaction to hydrochloric acid was recorded.

The RUM unit was encountered from 16.0 to 18.0 m (52.5 to 59.0 ft) and consists of clayey silts with
medium plasticity.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM near 16.0 m (52.5 ft) bgs (Figure M-20). The Hanford formation forms the vadose
zone and unconfined aquifer in 100-H. Therefore, the Hanford formation/RUM contact defines the base
of the aquifer.
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Well 199-H6-3 (C7628) Log. Well 199-H6-3 (C7628, Well 10) is located on the southeast edge of 100-H,
and was drilled to define the extent of strontium-90 and monitor nitrate concentrations in groundwater.
The well is completed in the unconfined aquifer on top of the RUM, which was identified at 18.3 m

(60.0 ft) bgs. The water table was measured at 13.9 m (45.6 ft) bgs. At this borehole location, the Hanford
formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the Hanford
formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 18.3 m (60.0 ft) bgs, and consists of
primarily basalt-dominant (60 to 100 percent) sandy silt, sandy gravel, gravelly sand, slightly gravelly sand
and slightly sandy gravel. Gravels are sub-angular to sub-rounded pebbles and cobbles. Sands were very
fine to very coarse and sub-angular to sub-rounded in shape. No reaction to hydrochloric acid was recorded.

The RUM unit was encountered from 18.3 to 20.5 m (60.0 to 67.4 ft) bgs and consists of
semi-consolidated, gravelly clay.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 18.3 m (60.0 ft) bgs (Figure M-21). The Hanford formation
forms the vadose zone and unconfined aquifer in 100-H. Therefore, the Hanford formation/RUM contact
defines the base of the aquifer.

Well 199-H6-4 (C7629) Log. Well 199-H6-4 (C7629, Well 11) is located at the south edge of 100-H to
monitor nitrate concentrations in groundwater. The well is completed in the unconfined aquifer on top of
the RUM, which was identified at 16.9 m (55.5 ft) bgs. The water table was measured at 11.5 m (38.0 ft)
bgs. At this borehole location, the Hanford formation overlies the RUM directly; consequently, the
vadose zone and aquifer are both in the Hanford formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 16.9 m (55.5 ft) bgs and consists
of basalt-dominant (70 to 80 percent) slightly gravelly sand, sandy gravel, and gravel. Gravels are
sub-angular to well-rounded small to coarse pebbles. Sands are very fine to medium grained consisting of
70 percent mafic, 30 percent felsic material. No reaction with hydrochloric acid was recorded.

The RUM unit was encountered from 16.9 to 19.2 m (55.5 to 63.0 ft) bgs and consists of slightly moist
silt and exhibited no plasticity.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 16.9 m (55.5 ft) bgs (Figure M-22). The Hanford formation
forms the vadose zone and unconfined aquifer in 100-H. Therefore, the Hanford formation/RUM contact
defines the base of the aquifer.

Well 199-H1-7 (C7630) Log. Well 199-H1-7 (C7630, Well 12) is located at the north end of 100-H, east of
waste site 128-H-1. This well was drilled to monitor contaminants in groundwater downgradient of the
1607-H-3 septic system. The well is completed in the unconfined aquifer on top of the RUM, which was
identified at 9.6 m (31.5 ft) bgs. Groundwater was not encountered during drilling, however, after well
completion the water table was measured at 9.3 m (30.5 ft) bgs. At this borehole location, the Hanford
formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the Hanford
formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to 9.6 m (31.5 ft) bgs and consists of basalt
dominant (70 to 80 percent) slightly sandy gravelly silt and silty gravelly sand. Gravels consisted of small
pebbles to large cobbles. Sands were very fine to medium grained consisting of 50 percent mafic and

50 percent felsic material. A slight reaction with hydrochloric acid was recorded.
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The RUM unit was encountered from 9.6 to 11.3 m (31.5 to 37.0 ft) bgs and consists of damp, consolidated
silt and exhibited no reaction to hydrochloric acid.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 9.6 m (31.5 ft) bgs (Figure M-23). The Hanford
formation forms the vadose zone and unconfined aquifer in 100-H, and the Hanford formation/RUM
contact defines the base of the aquifer.

Well 199-H2-1 (C7631) Log. Well 199-H2-1 (C7631, Well R3) is located north of the 1607-H2 site, near the
Columbia River. This well was drilled into the Ringold Formation unit B to characterize the vertical
distribution of contamination in the vadose zone and to evaluate alternative CSM components regarding
whether groundwater contamination is from vadose zone sources (in the periodically rewetted zone),
within the unconfined aquifer, above the RUM, or within the RUM and diffusing to the unconfined
aquifer. This well was screened within the uppermost confined water-bearing unit of the RUM at a depth
from 19.5 to 22.5 m (64 to 74 ft).

Well 199-H2-1 was drilled to the Ringold Formation unit B beneath 100-H, thereby providing additional
stratigraphic data that extends to depths well below the RUM surface. At this borehole location, the
Hanford formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the
Hanford formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 11.4 m (37.5 ft) bgs and consists
of basalt dominant (50 to 80 percent) sandy gravel, silty sandy gravel, slightly silty gravelly sand, and
gravel. Gravels consist of coarse pebbles to large cobbles. Sands were medium to very coarse grained and
sub-angular. Reaction to hydrochloric acid was non-existent to a strong reaction.

The Hanford formation/RUM contact is present at 11.4 m (37.5 ft) bgs. The RUM consists of alternating
layers of mud and a mud matrix that is intercalated with gravel and sand. Several dominant muddy sand
units were encountered with increasing depth from approximately 18.3 to 29.6 m (60 to 97 ft) bgs, 36.6 to
43.3 m (120 to 142 ft) bgs, 53.9 to 56.1 m (177 to 184 ft) bgs, and 57.3 to 57.6 m (188 to 189 ft) bgs.
These lenses often consisted of angular, coarse, sand with no reaction to hydrochloric acid. Finally,

a clean, water-bearing sand was encountered from 53.9 to 56.1 m (177 to 184 ft) bgs.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 11.4 m (37.5 ft) bgs (Figure M-24). The Hanford
formation forms the vadose zone and unconfined aquifer in 100-H. Therefore, the Hanford
formation/RUM contact defines the base of the aquifer.

During drilling operations, a strong upward hydraulic gradient was observed when the Ringold Formation
unit B was encountered. In fact, sand heaving occurred in the borehole. The potentiometric surface of the
unit B aquifer rose to the same level as the water table, at 7.5 m (24.7.0 ft) bgs. This is 3.8 m (12.3 ft) bgs
above the RUM aquitard, which confirms the strong upward hydraulic gradient between the confined unit
B aquifer and the unconfined Hanford formation aquifer. After well installation, the potentiometric
surface of groundwater from the first water-bearing unit in the RUM was measured at 7.2 m (23.7 ft) bgs.
This groundwater level is above the water table, which indicates there is also an upward hydraulic
gradient between the first water-bearing unit in the RUM and the Hanford formation aquifer.

Well 199-H3-9 (C7639) Log. Well 199-H3-9 (C7639, Well R1) is located east of the 182-H Reservoir and
183-H Solar Evaporation Basins, near the Columbia River. This well was drilled into the Ringold
Formation unit B to characterize the vertical distribution of contamination in the vadose zone and to
evaluate alternative CSM components regarding whether groundwater contamination is from vadose zone
sources (in the periodically rewetted zone), within the unconfined aquifer, above the RUM, or within the
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RUM and diffusing to the unconfined aquifer. This well was screened within the uppermost confined
water-bearing unit of the RUM at a depth from 23.8 to 26.9 m (78 to 88 ft).

Well 199-H3-9 was drilled to the Ringold Formation unit B beneath 100-H, thereby providing additional
stratigraphic data that extends to depths well below the RUM surface. At this borehole location, the
Hanford formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the
Hanford formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 15.2 m (50.0 ft) bgs and consists
of basalt-dominant (70 percent) sandy gravel and silty sandy gravel. Gravels consist of very fine pebbles
to small cobbles. Sands were sub-angular, coarse to very coarse grained, with no reaction to a strong
reaction with hydrochloric acid.

The RUM unit was encountered from 15.2 to 66.1 m (50 to 217 ft) bgs. The RUM consists mainly of mud
with occasional clean water-bearing sand layers identified at 23.2 to 29.6 m (76 to 97 ft) bgs and 63.1 to
66.4 m (207 to 218 ft) bgs. The borehole was terminated at 66.4 m (218 ft bgs).

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of 15.2 m (50.0 ft) bgs (Figure M-25). The Hanford formation forms the
vadose zone and unconfined aquifer in 100-H. Therefore, the Hanford formation/RUM contact defines the
base of the aquifer.

During drilling operations, a strong upward hydraulic gradient was observed when the Ringold Formation
unit B was encountered. In fact, sand heaving occurred in the borehole. The potentiometric surface of the
unit B aquifer rose to the same level as the water table, at 10.6 m (34.8.0 ft) bgs. This is 4.6 m (15.2 ft) bgs
above the RUM aquitard, which confirms the strong upward hydraulic gradient between the confined unit
B aquifer and the unconfined Hanford formation aquifer. On February 10, 2011, the potentiometric
surface of groundwater from the first water-bearing unit in the RUM was measured at 10.8 m (35.5 ft) bgs.
This groundwater level is slightly below the water table level, which indicates groundwater levels in this
well is influenced by the pumping of wells 199-H3-2C and 199-H4-12C, which are screened in the first
water-bearing unit of the RUM. Based on trends from other nearby wells screened in the same unit, we
would expect this well to show an upward hydraulic gradient, because groundwater from the first
water-bearing unit discharges to the Columbia River.

Well 199-H3-10 (C7640) Log. Well 199-H3-10 (C7640, Well R2) is located northeast of the 100-H 37 site.
This well was drilled into the Ringold Formation unit B to characterize the vertical distribution of
contamination in the vadose zone and to evaluate alternative CSM components regarding whether
groundwater contamination is from vadose zone sources (in the periodically rewetted zone), within the
unconfined aquifer, above the RUM, or within the RUM and diffusing to the unconfined aquifer. This
well was screened within the uppermost confined water-bearing unit of the RUM at a depth from 31.4 to
344 m (103 to 112.9 ft).

Well 199-H3-10 was drilled to the Ringold Formation unit B beneath 100-H, thereby providing additional
stratigraphic data that extends to depths well below the RUM surface. At this borehole location, the
Hanford formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the
Hanford formation. No Ringold Formation unit E is present.

The Hanford formation was observed from ground surface to a depth of 16.8 m (55.0 ft) bgs and consists
of basalt-dominant (70 to 85 percent) silty sandy gravel. Gravels consist of very fine pebbles to small
cobbles. Sands were angular, coarse to very coarse grained. A non-existent to a strong reaction with
hydrochloric acid was recorded.
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The RUM unit was encountered from 16.8 m to 70.3 m (55.0 to 230.8 ft) bgs. The RUM consists mainly
of silt with occasional intercalated sands and gravels down to borehole terminated at 70.3 m (230.8 ft).
Hydrochloric acid reaction was recorded as weak to strong. Sand dominant lenses consisting of
sub-angular, very fine to coarse grained, were noted from 21.6 to 23.2 m (71 to 76 ft) bgs, 29.9 to 34.7 m
(98 to 114 ft) bgs and 60.0 to 70.3 (197 to 230.8) ft bgs.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, indicating
the top of the RUM at a depth of approximately 16.8 m (55.0 ft) bgs (Figure M-26). The Hanford
formation forms the vadose zone and unconfined aquifer in 100-H. Therefore, the Hanford
formation-RUM contact defines the base of the aquifer. The RUM top is located at an elevation of

111.5 m msl.

During drilling operations, a strong upward hydraulic gradient was observed when the Ringold Formation
unit B was encountered. In fact, sand heaving occurred in the borehole. The potentiometric surface of the
unit B aquifer rose to the same level as the water table, at 12.6 m (41.5 ft) bgs. This is 4.1 m (13.5 ft) bgs
above the RUM aquitard, which confirms the strong upward hydraulic gradient between the confined unit
B aquifer and the unconfined Hanford formation aquifer. On April 28, 2011, the potentiometric surface of
groundwater from the first water-bearing unit in the RUM was measured at 12.6 m (41.5 ft) bgs. This
groundwater level is equal to the water table level, which indicates groundwater levels in this well may be
influenced by the pumping of wells 199-H3-2C and 199-H4-12C, which are screened in the first
water-bearing unit of the RUM. Based on trends from other nearby wells screened in the same unit, we
would expect this well to show an upward hydraulic gradient, because groundwater from the first
water-bearing unit discharges to the Columbia River.

Borehole C7850 Log. Borehole C7850 (B2) was drilled within the 116-DR-9 Retention Basin to
characterize the vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. The site received cooling
water effluent from DR Reactor, which at times, also contained ruptured fuel element waste. Data were
collected to evaluate whether residual Cr(VI) and various radionuclides extend beyond the depth (4.6 m
[15 ft]) of a previous remedial action. The borehole was drilled to a depth of 21.5 m (70.4 ft) bgs, with the
final split spoon being taken from 21.5 to 22.1 m (70.4 to 72.4 ft) bgs.

Soils encountered in borehole C7850 represent undifferentiated material that has been partially reworked
through remedial actions. No Ringold Formation unit E was identified in either the lower portion of the
vadose zone or the upper few feet of the water table. The soil appears to be mostly backfill overlying
Hanford formation. The undifferentiated soils consist of gravelly sand from ground surface down to the
bottom of the borehole. The RUM surface could not be identified because this vadose zone
characterization borehole was not drilled beyond the upper 1.5 m (5 ft) of the aquifer. The water table was
measured at 19 to 19.5 m (62 to 64 ft) bgs. This borehole was properly abandoned following collection of
a groundwater sample at the water table.

The total gamma and natural KUT geophysical log plots show a steady count rate with depth suggesting
that the gravelly sand is relatively homogeneous throughout the soil column (Figure M-27).

Borehole C7851 Log. Borehole C7851 (B3) was drilled within the 116-D-7 Retention Basin to characterize
the vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This Basin received cooling water
effluent from D Reactor for radioactive decay and thermal cooling before release to the Columbia River.
Data were collected to evaluate whether residual Cr(VI) and various radionuclides extend beyond the
depth (7.4 m [24.3 ft]) of a previous remedial action. The borehole was drilled to a depth of 21 m

(69 ft) bgs.
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Soils encountered in borehole C7851 represent undifferentiated material that has been reworked through
remedial actions in the upper portion of the borehole underlain by Hanford formation. The Hanford
formation contact with the Ringold Formation unit E is not clear. There is some additional silt content at
about 18.3 m (60 ft) below ground surface that may represent the top of the Ringold or it could be beneath
the bottom of the hole. The soils consist of alternating layers of muddy sandy gravel (3) and sandy

gravel (2). The water table was measured at 19 m (62 ft) bgs and is present within the third muddy sandy
gravel layer. The RUM surface could not be identified due to the early termination of this vadose zone
characterization borehole 1.5 m (5 ft) below the water table. This borehole was properly abandoned
following collection of a groundwater sample at the water table.

The total gamma and natural KUT geophysical log plots show inconsistent results with the gamma count
increasing considerably at approximately 6.1 m (20 ft) bgs with the muddy sandy gravel, then decreasing
through a sandy gravel layer, continuing into the third muddy sandy gravel layer (Figure M-28).

The K increases in sandy gravel layers, but the U and Th are inconsistent throughout the borehole.

Well 199-D8-101 (C7852) Log. Well 199-D8-101 (C7852, B9) was drilled in the 116-DR-1&2 Trench to
fully characterize the vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. These trenches
received waste effluents from various sources where ruptured fuel elements were present. Data were
collected to evaluate whether residual Cr(VI) and various radionuclides extend beyond the depth (5 m
[16.4 ft]) of a previous remedial action. In addition, previous verification sampling activities did not
account for all inventoried contaminants potentially discharged to this site. The borehole was drilled to a
depth of 21.9 m (72 ft) bgs.

Soils encountered in borehole C7852 represent material that has been reworked through remedial actions
in the upper portion of the hole underlain by Hanford formation. The Hanford formation contact with the
Ringold Formation unit E appears to occur beneath the depth of drilling at this location. The lithology is
sandy gravel into the upper 1.5 m (5 ft) of the water table. The undifferentiated soils consist of 4.6 m

(15 ft) of muddy sandy gravel underlain by sandy gravel to the bottom of the borehole. The RUM surface
could not be identified due to the early termination of the borehole.

Following sample collection activities a determination was made to convert borehole C7852 (B9) into
monitoring well 199-D8-101. This action was completed based on the following rationale: Given that
monitoring wells providing continuous groundwater level data are located near the shoreline, it is
desirable to obtain additional data farther upgradient/inland (i.e., near the 116-DR-1&2 Trench). Such
information will provide further insight on the hydraulic gradients in that area and will lead to improved
decisions/evaluations on the P&T system design and performance. Numerical modeling and
semianalytical methods applied to design and system performance evaluations will benefit from the
additional data, as model calibration datasets will be enhanced. Especially in areas where limited
information is currently available, and hydraulic gradient calculations using triangulation techniques will
be based on a monitoring well network with increased coverage. Based on this recommendation the well
screen was set from 18.2 to 21.3 m (59.73 to 69.73 ft) bgs, across the water table. The water table was
measured at 19.6 to 19.8 m (64.2 to 64.9 ft) bgs.

The KUT counts are generally stable in the vadose zone with a distinct drop at the water table

(Figure M-29). The contact between the Hanford formation and Ringold Formation unit E could not be
determined. This borehole was drilled into the upper most portion of the unconfined aquifer; it did not
reach the top of the RUM.

Borehole C7855 Log. Borehole C7855 (B8) was drilled within the 116 D 1B Trench to characterize the
vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This site received 1,100 kg (2,425 1b) of
sodium dichromate and liquid wastes from the 105-D fuel storage basin. Therefore, data were collected to
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evaluate whether residual Cr(VI) and various radionuclides extend beyond the depth (4.6 m [15 ft]) of a
previous remedial action. The borehole was drilled to a depth of 27.9 m (91.7 ft) bgs, with the final split
spoon being taken from 27.9 to 28.6 m (91.7 to 93.7 ft) bgs.

The Hanford formation/Ringold Formation unit E contact was identified in the field at 15.2 m (50 ft)
below ground surface. The Hanford formation consists of gravelly sand and sand from ground surface
down to the Hanford formation/Ringold Formation contact at 15.2 m (50 ft) bgs. The Ringold Formation
unit E consists of sandy gravel down to the bottom of the borehole. The RUM surface could not be
identified due to the early termination of the borehole 1.5 m (5 ft) into the water table, well above the
expected RUM contact at the base of the aquifer. The water table was measured at 26.3 to 26.5 m (86.4 to
87 ft) bgs. This borehole was properly abandoned following collection of a groundwater sample at the
water table.

The total gamma and natural KUT geophysical log plots show mainly steady count rate with depth,
suggesting that the material is relatively homogeneous (Figure M-30). However, there appears to be an
anomaly in both the gamma and KUT plots from 4.6 to 7.6 m (15 to 25 ft) bgs. In fact, the gamma count
increases off the scale. Based on the lithologic description at that depth, it is unclear as to whether the
lithology of the soil is actually causing the anomaly.

Well 199-D5-142 (C7857) Log. Well 199-D5-142 (C7857, B1) was drilled in the 118-D-6 Reactor Fuel
Storage Basin to fully characterize the vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This
basin is being characterized because the fuel storage basin walls and floor were left in place with high
concentrations of radionuclides and other contaminants identified in concrete samples. Data were
collected to evaluate whether residual Cr(VI) and various radionuclides extend beneath the concrete floor.
The borehole was drilled to a depth of 26.8 m (87.8 ft) bgs, with the final split spoon being taken from
26.8 t0 27.4 m (87.8 to 89.8 ft) bgs.

The Hanford formation/Ringold Formation unit E contact was identified in the field at about 13.7 m

(45 ft) below ground surface. The Hanford formation consists of muddy sandy gravel from 0 to 4.6 m
(0 to 15 ft) bgs, underlain by sandy gravel down to the Hanford formation/ Ringold Formation unit E
contact at 13.7 m (45 ft) bgs. The Ringold Formation unit E consists of muddy sandy gravel down to the
bottom of the borehole. The RUM surface could not be identified due to the early termination of the
borehole within the upper 1.5 m (5 ft) of the aquifer, well above the expected contact with the RUM at
the base of the aquifer.

Following sample collection activities a determination was made to convert borehole C7852 (B9) into
monitoring well 199-D5-142. This action was completed because preliminary Cr(VI) and radionuclide
laboratory results were outliers, which required further verification. The screen was set from 23.5 to
26.5 m (77 to 87 ft) bgs across the water table. The water table was measured at 25 m (82.2 ft) bgs.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, marking
the contact between the Hanford formation and the Ringold Formation unit E at 13.5 m (45 ft) bgs
(Figure M-31). There also is an increase in the potassium-40 log at the contact, consistent with more
granitic, felsic rocks in the Ringold Formation unit E. The gamma signature is broken out into
cesium-137, cobalt-60, and europium-152 components between 5 and 8 m (16 and 26 ft) bgs. There is
approximately 60 pCi/g of cesium-137 in this zone. There appears to be an anomaly in both the gamma
and KUT plots from 4.9 to 8.2 m (16 to 27 ft) bgs. In fact, the gamma count increases off the scale. Based
on the lithologic description at that depth, it is unclear as to whether the lithology of the soil is actually
causing the anomaly. This is similar as to what was observed in boring C7855.
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Well 199-H4-84 (C7860) Log. Well 199-H4-84 (C7860, B10) was drilled in the 116-H-6 Solar Evaporation
Basin to fully characterize the vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This facility
received routine and nonroutine wastes for disposal. Data were collected to evaluate whether residual
Cr(VD), nitrate, fluoride, and various metals and radionuclides extend beyond the depth 4.6 m (15 ft) of a
previous remedial action. The borehole was drilled to a depth of 14.8 m (48.6 ft) bgs. At this borehole
location, the Hanford formation overlies the RUM directly; consequently, the vadose zone and aquifer are
both in the Hanford formation. No Ringold Formation unit E is present.

Soils encountered in borehole C7860 represent undifferentiated Hanford formation that has been
reworked through remedial actions. The undifferentiated soils consist of an upper and lower layer of
sandy gravel, with a muddy sandy gravel layer in between from 5.8 to 12.5 m (19 to 41 ft) bgs. The RUM
surface could not be identified due to the early termination of the borehole.

Following sample collection activities a determination was made to convert borehole C7860 (B10) into
monitoring well 199-H4-84. This action was completed based on the following rationale: The turbidity
values in the temporary groundwater sample were elevated. Therefore, the borehole water sample may not
be representative of actual groundwater conditions. Based on this recommendation the well screen was

set from 11.5 to 14.5 m (37.65 to 47.65 ft) bgs, across the water table. The water table was measured at
12.5t0 12.6 m (41 to 41.5 ft).

The total gamma and natural KUT geophysical log plots show a relatively consistent signature in the
Hanford formation sediment (Figure M-32).

Well 199-H4-83 (C7861) Log. Well 199-H4-83 (C7861, B6) was drilled in the 116-H-7 Retention Basin to
fully characterize the vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This basin received
cooling water from the H Reactor, which contained chemical additives (e.g., sodium dichromate). Data
were collected to evaluate whether residual Cr(VI), various metals, and radionuclides extend beyond the
depth 4.8 m (15.7 ft) of a previous remedial action. In addition, data from this borehole is also used to
address uncertainty regarding the lateral extent of remediation. The borehole was drilled to a depth of
12.9 m (42.3 ft) bgs. At this borehole location, the Hanford formation overlies the RUM directly;
consequently, the vadose zone and aquifer are both in the Hanford formation. No Ringold Formation unit
E is present.

Soils encountered in borehole C7861 represent undifferentiated Hanford formation that has been
reworked through remedial actions. The undifferentiated soils consist of an upper and lower layer of
gravelly sand, with a sandy gravel layer in between from 6.1 to 9.1 m (20 to 30 ft) bgs. The RUM surface
could not be identified due to the early termination of the borehole.

Following sample collection activities a determination was made to convert borehole C7861 (B6) into
monitoring well 199-H4-83. This action was completed based on the following rationale: The turbidity
values in the temporary groundwater sample were elevated. Therefore, the borehole water sample may not
be representative of actual groundwater conditions. Based on this recommendation the well screen was set
from 9.7 to 12.8 m (31.85 to 41.85 ft) bgs, across the water table. The water table was measured at 10.4 to
10.7 m (34.4 to 35 ft) bgs.

The total gamma and natural KUT geophysical log plots show an increased count rate at depth, which
appears to be mostly contributed from cesium-137 contamination (Figure M-33).

Borehole C7862 Log. Borehole C7862 (B4) was drilled within the 116-H-4 Pluto Crib to characterize the
vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This site was a significant source of coolant
waste containing concentrated Cr(VI) and sodium dichromate. Data were collected to evaluate whether
residual Cr(VI), lead, and various radionuclides extend beyond the depth of a previous remedial action
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that is not well documented. The borehole was drilled to a depth of 16 m (52.4 ft) bgs. At this borehole
location, the Hanford formation overlies the RUM directly; consequently, the vadose zone and aquifer are
both in the Hanford formation. No Ringold Formation unit E is present.

Soils encountered in borehole C7862 represent undifferentiated Hanford formation material that has been
reworked through remedial actions. The undifferentiated soils consist of muddy sandy gravel from ground
surface down to the bottom of the borehole. The RUM surface could not be identified due to the early
termination of the borehole. The water table was measured at 13.7 to 13.8 m (44.8 to 45.1 ft) bgs. This
borehole was properly abandoned following collection of a groundwater sample at the water table.

The total gamma and natural KUT geophysical log plots show a steady count rate with depth, suggesting
that the material is relatively homogeneous (Figure M-34).

Well 199-H3-11 (C7863) Log. Well 199-H3-11 (C7863, B7) was drilled in the 118-H-6 Reactor Fuel Storage
Basin to fully characterize the vadose zone and upper 1.5 m (ft) of the unconfined aquifer, because of a
potential leak at 118-H-6. Data were collected to evaluate whether residual Cr(VI) and radionuclides
extend beyond the depth (deep soil >4.6 m [>15 ft]) of a previous remedial action. In addition, data from
this borehole is also used to evaluate the nature and extent of contamination beneath reactor structures.
The borehole was drilled to a depth of 17 m (55.8 ft) bgs. At this borehole location, the Hanford
formation overlies the RUM directly; consequently, the vadose zone and aquifer are both in the Hanford
formation. No Ringold Formation unit E is present.

Soils encountered in borehole C7863 represent undifferentiated Hanford formation that has been
reworked through remedial actions. The undifferentiated soils consist of an upper layer of gravelly sand
that extends from ground surface to 9.8 m (32 ft) bgs underlain with sandy gravel down to the bottom of
the borehole. The RUM surface could not be identified due to the early termination of the borehole.

Following sample collection activities a determination was made to convert borehole C7863 (B7) into
monitoring well 199-H3-11. This action was completed based on the following rationale: The turbidity
values in the temporary groundwater sample were elevated. Therefore, the borehole water sample may not
be representative of actual groundwater conditions. In addition, this well provides an additional
monitoring point, slightly downgradient of the reactor and fuel storage basin. Therefore, based on this
recommendation the well screen was set from 12.8 to 15.9 m (42.05 to 52.10 ft) bgs, across the water
table. The water table was measured at 14.5 m (47.6 ft) bgs.

The total gamma and natural KUT geophysical log plots show a steady count rate with depth suggesting
that the material is relatively homogeneous (Figure M-35).

Borehole C7864 Log. Borehole C7864 (B5) was drilled within the 116-H-1 Trench to characterize the
vadose zone and upper 1.5 m (5 ft) of the unconfined aquifer. This trench received coolant effluent that
reportedly contained fuel rupture debris. Data were collected to evaluate whether residual Cr(VI) and
various radionuclides extend beyond the depth (4.6 m [15 ft]) of a previous remedial action. The borehole
was drilled to a depth of 15.5 m (50.8 ft) bgs. At this borehole location, the Hanford formation overlies
the RUM directly; consequently, the vadose zone and aquifer are both in the Hanford formation. No
Ringold Formation unit E is present.

Soils encountered in borehole C7864 represent undifferentiated Hanford formation material that has been
reworked through remedial actions. The undifferentiated soils consist of the following three distinct layers
starting from ground surface to the bottom of the borehole: gravelly sand, muddy sandy gravel, and sandy
gravel. The RUM surface could not be identified due to the early termination of the borehole. The water
table was measured at 13.3 m (43.5 ft) bgs. This borehole was properly abandoned following collection of
a groundwater sample at the water table.
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The total gamma and natural KUT geophysical log plots show a steady count rate with depth, suggesting
that the material is relatively homogeneous (Figure M-36). The total gamma spectrum was broken out
into cesium-137, cobalt-60, europium-152, and europium-154. It appears that the total gamma trend is
influenced by cesium-137 and europium-152. There appears to be an anomaly in both the gamma and
KUT plots from 4.6 to 7 m (15 to 23 ft) bgs. In fact, the gamma count increases off the scale. Based on
the lithologic description at that depth, it is unclear as to whether the lithology of the soil is actually
causing the anomaly, although the neutron signature also shows an increasing trend. This log is similar to
what was observed in borings C7855 and C7857.
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Figure M-10. Well 199-D3-5 (C7620) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-11. Well 199-D5-133 (C7621) Log
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Figure M-12. Well 199-D5-132 (C7622) Log
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Figure M-14. Well 199-D5-140 (C7866) Log

Sources: NAD83, North American Datum of 1983; NAVDS88, North American Vertical Datum of 1988.
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Figure M-15. Well 199-D5-143 (C8375) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-16. Well 199-D5-134 (C7624) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-17. Well 199-D5-141 (C7625) Log
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Figure M-18. Well 199-D5-144 (C8668) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-19. Well 199-H3-6 (C7626) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-20. Well 199-H3-7 (C7627) Log
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Figure M-21. Well 199-H6-3 (C7628) Log

Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-22. Well 199-H6-4 (C7629) Log
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Sources: NAD83, North American Datum of 1983; NAVDS88, North American Vertical Datum of 1988.

Figure M-23. Well 199-H1-7 (C7630) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-24. Well 199-H2-1 (C7631) Log

M-57



DOE/RL-2010-95, REV. 0

6Z-00 TOO-6E 94 3- 130-TIDT

Bpyoq sy u By s ogmby ony
| () | Db e =
(pru) Awiampuag agreapiy | et ] P}‘"ﬁ | spmoueig| *®9 |ong
PRI 00 i a0y PITADD  |oquAs uRdD AR PRjduDs jo suiodpis g0 padpyd BinE pEEpag
£y | [om
Foet

o

il
ol i

133G Auwing [, 6£9.L0 104) 38

|33y 33 34048 pup 'H0aE s

M,,':;:,’; :, *g‘g‘ *Bursza ‘Ao apoi@aog o
ar0sg dpucs dppens gsw | 3 [ Totiiap Buanp paaapuneia)
pws g % wadd) jusuipas juouieop

puog Appows Aiyfies  giw) E‘ ) 4o bupo6 azps yuasaudas
pow dpws W = s jiod pue sjeos 2ibaoEn

pw w | 88 | DONCOPRAERIRARRN

wakjouy oty

5s)

UIRIG (8945 HIUDIS SBUT G

Adamyg ayopuag ]
Bined umuﬂ%
2njuag Joymag T
SIS TEM

(pancend) Buses Amscdea |

g
]
= e w
5w}
i
e ¥
bunyy "
o]
b
a| 8
Foct ¥ -
4
ig
oot E &i
| &
o i i B 3 o4
HIE %j i
Eoce £ E
f=al | gtlld 2 o
il
e L AL
w T Ecmernes n L& ety ! e | )
M;’?if;sgsg 23:8 SRR 6 T0E |l »
£ ' :' (“b]nm (8 SN~ g, ® L, e
Sekis Hr oN Y Rl romremrepee | PUES (2401 dagyby S B . Iinda
‘woss TTITTTITL mTTETETY " B T Brnere
LemTegEES” sssk x (%) wamipase . ;
B “ooe Ve RS " 563 4 $TBE-HTAL ‘PAT g
" we owuwog iy (5TWN 757195 TI/Z2/T0)
"on, PN anisow ¥Eq 1) 510 (a7 daimp Burfbor jpoisiydess A
vounap ¢ (11/01/20) #6q 4 LirGE 13037 260M, 24045 M
WA ke Epipd Byl (B1d) s|dwog b s I T
b Bujdwng sayoMpUncLg | Bupdums susmipas | | Bubfe] owuog pussds | AW (s8q) a30)ng punosg moa 44 TEIE = Yidag @ioL
B - - BEOAVM W HRE 92T H{d 5] voynaagg Boegang puncg
DaJdy H-001 699L9 6 SH 66t (16}EBaVI W FEIE 26T N W TTSECRIE 3

Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-25. Well 199-H3-9 (C7639) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-26. Well 199-H3-10 (C7640) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-27. Borehole C7850 Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-28. Borehole C7851 Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-29. Well 199-D8-101 (C7852) Log
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Figure M-31. Well 199-D5-142 (C7857) Log

Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-32. Well 199-H4-84 (C7860) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-33. Well 199-H4-83 (C7861) Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-34. Borehole C7862 Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-36. Borehole C7864 Log
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Sources: NAD83, North American Datum of 1983; NAVD88, North American Vertical Datum of 1988.

Figure M-37. Well 199-D5-144 (C7864) Log
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M5 Borehole/Well Physical Property Data

Table M-2 presents the physical property results for soil samples collected during drilling.

M6 Hydraulic Conductivity Data

Table M-3 provides the vertical hydraulic conductivity data. The slug test analysis is presented in
Analysis of Slug Test Data at the 100-HR-3 Operable Unit (ECF-100HR3-12-0011). Table M-4
summarizes historical site-specific information on horizontal saturated hydraulic conductivity for the
Hanford formation, Ringold Formation unit E, first water-bearing unit in the RUM, and the lower
water-bearing unit with the RUM (presumed to be Ringold Formation unit B). Table M-5 incorporates
data from 100-HR-3 Remedial Process Optimization Modeling Data Package (SGW-40781). Values in
this table are based on slug and pumping test field data from 100-D/H. As part of a modeling effort
(Conceptual Framework and Numerical Implementation of 100 Areas Groundwater Flow and Transport
Model [SGW-46279]), the hydraulic conductivity data were evaluated to estimate representative values
for the Ringold Formation unit E and the Hanford formation.
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M7 Geochemical Analysis Charts

A summary of the geochemistry of groundwater is presented in Section 3.7. Data used for that evaluation
are presented in Table M-6.

Groundwater monitoring wells in the southern Cr(VI) plume in 100-D, with a few exceptions described
below, have a similar geochemical pattern. Wells in the southern plume have higher relative levels of
calcium, with high levels of carbonate and sulfate. The pattern is represented on Figure M-38 by

Well 199-D5-43, shown in dark blue. Those wells with higher Cr(VI) concentrations, such as

Well 199-D5-104, have even higher levels of calcium but have the same overall pattern.

The geochemical signature in the northern plume is similar to that found in the southern plume, with the
exception of higher sodium plus potassium, sulfate, and magnesium levels. The pattern of the northern
Cr(V]) plume is represented on Figure M-38 by Well 199-D5-16, shown in tan. Well 199-D5-13 has
higher levels of Cr(VI) than other wells in the northern plume. As with Well 199-D5-104 in the southern
plume, Well 199-D5-13 exhibits higher levels of calcium than other wells in the plume but maintains a
similar distribution pattern. Wells 199-D8-5 and 199-D8-68 are also grouped with the northern plume
wells based on their chemical signatures, but these wells have overall lower levels of the various ions,
likely associated with the wells’ locations at the edge of the plume, which would limit the influence of
contamination. The area to the east of the southern Cr(VI) plume, represented by Well 199-D5-17
(shown in purple), does not have Cr(VI) contamination. The pattern in these wells is similar to that in the
northern Cr(VI) plume, but the pattern shows less chloride than that found in the northern or southern
Cr(V]) plume and higher sodium plus potassium.

Wells with a different geochemical pattern are those affected by local contamination or other groundwater
additives. Well 199-D4-19 (shown in orange on Figure M-38) is within the ISRM barrier. The reducing
agent used in the barrier consists of sodium dithionite (Na,S,0,). As expected, the sodium and sulfate
levels in the groundwater at the ISRM well are much higher than levels in other wells within 100-D/H.
This pattern indicates that the ISRM barrier is maintaining the expected chemical properties at

that location.

At Well 199-D5-33, the geochemical pattern is most similar to that found in river water. Leakage from
the reservoir is likely affecting the groundwater at Well 199-D5-33. This is consistent with the
documented historical leakage from the reservoir, which stores raw river water, and supports the
separation of the two plumes because of leakage from the reservoir. Leakage from the reservoir is also
supported by the geochemical pattern exhibited in Well 199-D5-20, located on the southern side of the
northern Cr(VI) plume. The chemical pattern in Well 199-D5-20 has a signature that is a blending of river
water, which was identified in the southern plume. While intrusion into the aquifer during high river

stage is possible, there is not adequate data to determine if that is the case. The stiff diagrams for

Well 199-D5-33 and Well 199-D5-20 are shown on Figure M-38 in light blue.

Monitoring Wells 199-D8-88 and 199-D8-4 are downgradient from waste site 126-D-1 Coal Ash Pit,
with the geochemical pattern for Well 199-D8-4 shown on Figure M-38. Flue gas desulfurization residue
consists primarily of gypsum (calcium sulfate) and is frequently combined with fly ash. The chemical
distribution found in flue gas desulfurization is consistent with the geochemical pattern identified in the
wells downgradient from waste site 126-D-1. No metals were identified in association with these wells,
with the exception of a reported value of 60 pg/L of zinc in Well 199-D8-4, which is lower than the
ambient water quality criterion of 91 pug/L but higher than typical concentrations in that well.
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North of 100-D toward the horn are Wells 199-D8-70 and 699-95-51. The chemical signature in these
wells is less distinct. The wells in the northern 100-D/horn transitional area have lower levels of
carbonate than in other areas. Because the chemical pattern is slightly closer to that of the horn wells,
Wells 199-D8-70 and 699-95-51 are grouped with the horn wells, but they do exhibit a slightly higher
sulfate level and lower potassium plus sodium level than horn wells. Well 699-101-45, located to the far
north of the horn, is also considered transitional and has the same pattern.

The wells in the horn have a similar geochemical signature to each other. They are presented on

Figure M-39 by Well 699-96-49, shown in red. The higher levels of sodium plus potassium in these wells
are consistent throughout the horn and are coupled with lower magnesium levels than those found

in 100-D. The wells in the horn also tend to have lower chloride levels than wells in 100-H, which are
associated with the Hanford formation. Wells completed in the Hanford formation at 100-H have a similar
chemical pattern. The concentrations of magnesium, chloride, and sodium plus potassium give the stiff
diagram a distinct shape, as represented by Well 199-H4-49 on Figure M-39, shown in orange.

Well 199-D8-54B was completed in the RUM, so it was correctly expected that the chemistry of the well
would not be similar to the other wells in the area. However, Well 199-D8-54B is unexpectedly similar in
chemical pattern to a group of nested wells (199-H3-2A, B, and C), of which 199-H3-2C is completed in
the RUM. It is also similar to nested Wells 199-H4-12A and 199-H4-12B, which are completed in the
Hanford formation. However, the RUM Well 199-H4-12C has a different signature. It is undetermined
why wells with such different geology would present such similar patterns in groundwater chemistry.

Three sets of nested wells are in 100-H. The nested wells consist of at least three wells or piezometers
completed in multiple aquifers and are within a few feet of each other. The nested groups are 199-H3-2,
199-H4-12, and 199-H4-15. Wells with the suffix of A and B are completed in the unconfined aquifer at
100-H. Wells 199-H3-2C, 199-H4-12C, and 199-H4-15CS are completed in the RUM. The remaining
piezometers associated with 199-H4-15 are completed in the Ringold Formation unit B (-15CQ), the
RLM (-15CR), and the basalt (-15CP) units, which all have distinct geochemistry.

Monitoring Wells 199-H3-2A, 199-H3-2B, 199- H3-2C, 199-H4-12A, and 199-H4-12B have a similar
chemical pattern. The deep well, 199-H3-2C, was completed in the RUM. The geochemistry in the RUM
well has higher carbonate levels than those in the associated wells completed in the upper units, but it has
a very similar chemical pattern. Higher levels of CO;> can occur in areas with higher amounts of clay and
silt, which is consistent with overbank deposits; however, such a correlation has not yet been shown in
these wells. Monitoring Well 199-H3-2C was shown to be connected to the overlying unconfined aquifer
wells (199-H3-2A and 199-H3-2B) during the aquifer rebound test (Aquifer Testing and Rebound Study
in Support of the 100-H Deep Chromium Investigation [SGW-47776]).

The other two RUM well/piezometers at 100-H (199-H4-12C and 199-H4-15CS) are near the Columbia
River. Both of these wells have a geochemistry that is similar to river water, and dissimilar to the
chemistry found in the associated nested wells. The water levels in these wells also respond to changes in
river stage (Aquifer Testing and Rebound Study in Support of the 100-H Deep Chromium Investigation
[SGW-47776]). The observation of similar geochemistry supports the theory that the RUM is
hydrologically connected to the river in that location.
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