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4 Geology of 100-HR-3 OU

The Hanford Site is located within the west-central Pasco Basin in south-central Washington.
The Pasco Basin lies within the Columbia Plateau, identified as the portion of the Columbia
Intermontane Province that is underlain by the Columbia River Basalt Group according to the
WHC-SA-1764, Late Cenozoic Structure and Stratigraphy of South-Central Washington (Reidel.
et al., 1993). Over the last 17 million years Miocene flood basalt volcanism and regional
deformation occurred. This activity has defined the Columbia Intermontane Province. The
cyclic cataclysmic floods that originated from Montana and Northern Idaho and one of the most
notable events that altered the topography in the last several million years. Geomorphic features
that are prominent from these floods are channeled scablands, giant ripple marks, giant flood
bars and deposited sediment within the Pasco Basin.
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The stratigraphy of the 100-D/H area is consistent with the regional geologic setting, composed
of unconsolidated sedimentary deposits overlying the Columbia River Basalt Group and
associated Ellensburg Formation interbeds. Units overlying the basalt include Holocene alluvial,
eolian, and anthropogenic deposits, the Pleistocene Hanford formation, and the Miocene-
Pliocene Ringold Formation.

The ground surface in the 100-HR-3 groundwater OU reflects the influence of the Pleistocene
Missoula Floods (discussed below) and subsequent reestablishment and migration of the
Columbia River through the Hanford Area. Surface features that reflect the catastrophic
Missoula floods in the area include giant ripple marks and gravel bars. Wi -defined curvilinear
channel trace features are visible in aerial photographs on both sides of the current river,
indicating that the channel has repeatedly migrated across the valley floor. Additionally, eolian
sands may be present to depths up to 10 ft. Contact depths in the Horn area (between the 100-D
and 100-H) depend greatly on the degree of Pleistocene flood and Holocene river erosion that
has taken place.

Depending on proximity to former facilities and/or remediation sites, the ground surface of the
100-D Area has been extensively disturbed by grading, construction, and demolition work.
Disturbed sediments can extend more deeply, but in general range from 1 to 15 ft below ground
surface (bgs) in disturbed areas.

Underlying any Holocene deposits, the Hanford formation is a Pleistocene, cataclysmic flood
and interflood deposit unit resulting from the Missoula Floods that occurred from 15,000 to
12,000 years ago. The Hanford formation can be divided loosely into three facies: gravel-
dominated, sand-dominated, and slackwater (WCH-SD-EN-TI-011). In the 100 Areas, the gravel
facies is most common. The gravel-dominated Hanford formation is highly basaltic, ranging
from approximately 50% to 80% basalt (WHC-SD-EN-TI-011). Limited examples of in-situ
Hanford formation (from outcrop or excavations) have shown common open-framework
textures.
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5 Geology

Geologic formations and units encountered during the drilling for this project include the
Hanford formation (fm.), Ringold Formation (Fm.), Unit E, and Ringold Fm. RUM. Geologic
units were identified using several publications including:

* Neitzel, D.A.(editor), 2001, Hanford Site NEPA Characterization, Rev. 13, PNNL-6415,
Pacific rthwest National Laboratory, Richland, Washington

¢ Reidel S.P., N.P. Campbell, K.R. Fetch, K.A. Lindsey, 1993, Late Cenozoic Structure
and Stratigraphy of South-Central Washington, WHC-SA-1764-FP, Westinghouse
Hanford Company, Richland Washington

¢ Reidi S.P., and M.A. Chamness, 2007, Geology Data Package for the Single-Shell Tank
Waste Management Areas at the Hanford Site, PNNL-15955, Pacific Northwest National
iboratory, ...chland, Washington

o WHC-SA-1764-FP, Late Cenozoic Structure and Stratigraphy of South-Central
Washington. (Reidel et al., 1993)

These publications were also used in tandem with borehole logs of the drilling which can be
found in Appendix B. A summary of geologic units encountered throughout each borehole is
presented in the sections below.

5.1 Borehole Geology

This section includes summarized descriptions of the geology encountered during the drilling of
the boreholes throughout this project. Geologists looked at the following attributes while
describing sediments in the field: grain size, max particle size, sorting, angularity, amount of
calcium carbonate (using 10% dilute hydrochloric acid [HCl]), mineralogy, color, and plasticity.
Sediment colors were described using Munse ® rock and soil color charts. Sediments were
described based on drill cuttings collected and observations made of drilling dynamics. Some
information such as grain size and percent distribution may be skewed as a result of the drilling
method used. For example cable tool drilling tends to pulverize rocks and air rotary drilling
tends to remove sediments gradationally. The amount of calcareous material may be greater than
recorded in borehole logs due to HCI reactions inhibited by ground water or water added during
the drilling process.

5.2 Geology of the 100-D Area

521  Well 199-D5-145 (C8725)

Well 199-D5-145 (C8725) is located approximately a quarter of a mile west of the DR Reactor in
the 100-D area. The well was built just off of Paha Avenue. Prominent units that were
encountered while drilling were the Hanford fm., the Ringold Fm. Unit E and the Ringold Fm.
RUM.
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6 Environmental Monitoring

6.1 Radiological Monitoring

Radiological monitoring was provided every day throughout the drilling operations on site.
During drilling operations radiological monitoring was provided twice daily. Monitoring
became intermittent once construction of the well began. Radiological Control Technicians
(RCTs) conducted surveys of drill cuttings, drilling tools, personal protective equipment,
sediment storage containers, archive samples, and anything that made contact with water or drill
cuttings from the well. The RCTs used multiple meters to detect levels of beta and gamma
radiation contamination. No readings throughout the project duration exceeded the background
readings.

6.2 Industrial Hy~‘ene (Air Quality) Monitorir -

Air quality monitoring of organic vapors was conducted by an industrial hygienist twice daily
during drilling operations. Monitoring was done in and around the borehole opening using an
organic vapor meter. With the exception of two events throughout the project, which were
determined none events, the industrial hygienist recorded sustainable readings between zero and
2 parts per million (ppm). These readings were below the permissible exposure limit for all
suspect contaminants of concern for the area.

The first event occurred on January 30, 2013 at well 199-D5-145 (C8725). The organic vapor
meter got a reading of 60 ppm of volatile organic compounds (VOCs) from e well head. The
industrial hygienist had the drillers stop work. After a 10 minute wait the well head was checked
again receiving a reading of 12 ppm. The breathing area had a reading of 0.1 ppm. The
industrial hygienist determined that no action needed to be taken and cleared the dr  'rs to
continue work.

The second event occurred on March 19, 2013 at well 199-H4-86 (C8724). The organic vapor
meter got a maximum reading of 87 ppm of VOCs from the well head. Drilling continued with
¢ Hse monitoring by the industrial hygienist. The VOC levels decreased with depth. It was
determined that no further action needed to be taken and drilling continued as usual.
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9 Well Acceptance

A final well acceptance walkdown was conducted by representatives of e drilling contractor
and CHPRC.

The well inspections and well acceptance activities included representatives from Carpenter
Drilling Company, CHPRC’s Buyer’s Technical Representative, CHPRC’s Well Drilling
Management and CHPRC’s Quality Assurance/Quality Control representative.

The final acceptance walkdowns included verification of attributes such as surface protection,
well identification, well functionality, and site cleanup. CHPRC surveillance report of the
acceptance of the wells/boreholes discussed in this summary report will be attached at a later
date.

We 1 4-85 (C8723), 199-D5-145 (C8725), 199-D5-146 (C8726), 199-D5-147 (C8727)
anc )9 148 (C8728) were all accepted on April 9, 2013. Well 199-H4-86 (CL . 24) was
accepted on April 23, 2013.
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SGW-53577, 2012, Description of Work for the Installation of 6 Wells at 100-DH and
Decommissioning of 199-H4-3, FY2013, Rev. 0, CH2M Hill Plateau Remediation
Company, Richland, Washington.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells,” Washington
Administrative Code, as amended.

WAC 173-160-420, “General Construction Requirements for Resource Protection Wells,”
Washington Administrative Code, as amended.

WAC 173-160-460, “Decommissioning Process for Resource Protection Wells,” Washington
Administrative Code, as amended.

WHC-SD-EN-TI-011, 1992, Geology of the Northern Part of the Hanfora te: An Outline of
Data Sources and the Geologic Setting of the 100 Areas. Rev. 0, Westinghouse Hanford
~umpany, ..ichland, Washington.

WMI-100DHO001, 2013, Site Specific Waste Management: Instruction for the 100-D and 100-H
Remedial Action. Rev. 1, Washington Closure Hanford, Richland, Washington.
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Appendix A

Well Summary Sheets (As-Built)
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Appendix C

We¢  Development Notes

C-1










































































