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If You Know
Le th

hes
Ir

Yards
Miles

sq. feet

sq. yards

sq. miles
Acres

Mass (weight)
Ounces
Pounds

Ton

Volume
Teaspoons
Tablespoons
fluid ounces
Cups

Pints

Quarts
Gallons

cubic feet
cubic yards
Temperature
Fahrer t

Radioactivity

Picocuries

METRIC CONVERSION CHART

Into Metric Units
Multiply By

254
2.54
0.305
0.914
1.609

6.452
0.093
0.0836
2.6
0.405

28.35
0.454
0.907

5

15
30
0.24
0.47
0.95
3.8
0.028
0.765

subtract 32,
then
multiply by
5/9
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To Get

millimeters
centimeters
meters
meters

kilometers
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liters
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cubic meters

Celsius

millibecquerel
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Celsius
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Out of Metric Units

Multiply By

0.039
0.394
3.281
1.094
0.621

0.155
10.76
1.196
0.4
247

0.035
2.205
1.102

0.033
2.1
1.057
0.264
35.315
1.308

multiply by
9/5, then add
32

0.027
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2.2 SITE GEOLOGY/HYDROGEOLOGY

200-West Area

The unconsolidated sediments overlying the Miocene Columbia River Basalt Group
constitute the Ringold Formation, the Cold Creek unit, and the Hanford formation, in
ascending order. Eolian or alluvial deposits of geologically recent origin may overlie the
Hanford formation.

The Ringold Lower Mud is persistent throughout the 200 West Area and is the base of
the unconfined or semi-confined aquifer (consistent with WHC-SD-EN-TI1-008, Geologic
Setting of the 200 West Area: An Update). The fluvial character of the Ringold Unit E
sand and gravel, as probable braided stream deposits (WHC-SD-EN-TI-008) permits
lateral migration through incised channels. Some channels will be relatively continuous,
but many channels will be segmented due to the nature of braiding streams. This may be
the reason for variable discharge rates in proximal wells where screens are installed at the
iehori 1. Sand lg elwit"" 77 g0 Tt T 7 oo T T ilityint 1
and lateral extent of post-depositional cementation (as iron-oxides, carbonates, and/or
silica). In the central 200 West Area fluvial sands of the Upper Ringold can be up to 10
m (32.8 ft) in thickness.

The Cold Creek unit overlies the Upper Ringold and is present throughout the 200 West
Area as the combined silt and carbonate units. The combined units attain a thickness of
greater than 20 m (66 ft) locally in the central part of the 200 West Area. Carbonate
cement is discontinuous through the unit and vanable in the degree of cementation.

Sediments of the Hanford formation fine-grained unit are of variable thickness but are
dominantly sand with discontinuous silt/sandy horizons. The Hanford upper coarse unit
consists of gravel dominated sediment of high energy flood d  Hsits.

The uppermost aquifer beneath the 200 West Area is unconfined and lies within an
unconsolidated to semi-indurated gravel and sand sequence of the Ringold Formation.
The water table does fluctuate in response to barometric pressure changes, which is
typical of confined aquifers, because of the thick overlying vadose zone. Beneath the
carbon tetrachloride disposal sites, the unconfined aquifer is approximately 66 m (215 ft)
thick (WMP-18046, Description of Work for the Installation of Groundwater Wells at
100-HR-3, 200-ZP-1, and 200-UP-1 Operable Units). * teral and vertical variability in
transmissivity is illustrated by the production rates of the six 200-ZP-1 extraction wells,
which range from 63 L/min to 310 L/min for similarly completed and configured wells.

200 East Area
The geology of the 200 East Area consists of the Elephant Mountain Member of the

Saddle Mountains Basalt, Columbia River Basalt Group, which forms the base of the
suprabasalt aquifer system (PNNL-12261, Revised Hydrogeology for the Suprabasalt
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Aquifer System, 200 East Area and Vicinity) and the Ringold Formation and Hanford
formation sedimentary sequences, which overlie the basalt. The Elephant Mountain
Member of the Saddle Mountains Basalt, is a medium- to fine-grained tholeiitic
continental floc basalt. Beneath the 200 Areas of the Hanford Site, the Elephant
Mountain unit consists of two flows and ranges in thickness from 20 to 30 m (PNNL-
12261). The uppermost surface of the Elephant Mountain Member (basalt) 1s considered
the base of the suprabasalt aquifer system because of its low permeability relative to the
overlying sediments. This surface 1s interpreted and mapped to be a groundwater no-flow

ndary. The basalt surface beneath the 200 East Area dips south forming the southern

» of the Gable Mountain anticline (PNNL-12261). Two smaller basalt folds or

al ridges trending northwest-southeast extend above the water table and create

W -to groundwater flow just north and east of the 200 East Area.
Intercommunication of groundwater between : uppermost basalt-confi ufer and
o' yi1 suprabasalt aquifer system does occur in some areas of the Hanford Site.

The Ringold Formation continental fluvial and lacustrine sediments deposited on the

E hant Mountain basalt by ancestral Columbia and Clearwater-Salmon rivers during
late Miocene to middle -Pliocene time (PNNL-12261), consist of intercalated layers of
indurated to semi-indurated and/or-pedogenically altered sediment, including clay, silt,
fine- to coarse-grained sand, and granule -to-cobble gravel.

Hanford formation consists of post-Ringold fluvial deposits from the ancestral
Columbia River and glaciofluvial sediments deposited during cataclysmic flooding
(PNNL-12261). It is continuous over the entire study ea except on the Gable Mountain
basalt outcrop and locally on the basalt high northeast of B-Pond. Hanford fo  ation
sediments are composed of relatively unconsolidated pebble -to-boulder gravel, fine-to-
coarse grained sand, and silt-to-clayey silt.

The uppermost aquifer in the vicinity of the IDF dispo  site is within the fluvial gravels
of the Ringold Formation and flood deposits of the Hanford formation. The Elephant
Mountain Member of the Columbia River Basalt Group forms the base of the unconfined
aquifer (BHI-01531, Borehole Summary Report for the 2001 ILAW Site Characterization
Well).

The suprabasalt aquifer system includes all the saturated geologic units or strata that
occur above the basalt bedrock. This aquifer system is the most significant and direct
pathway for contaminants disposed to the ground (via cribs, ponds and ditches, leaking
single -shell tanks, or through accidental discharge) to migrate off the Hanford Site and
impact the public (via the Columbia River) (PNNL-12261).
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2.3 CONCEPTUAL MODEL

200 P-10U (200 West)

Liquid process waste containing uranium was discharged to the 216-U-1/216-U-2 cribs,
216-U-8 crib, 216-U-12 crib and U Pond during the uranium recovery process (1952-
1957) and during the decontamination of the 221-U facility (1957-1967). Much of the
uranium was rctained above the impervious Cold Creek unit paleosols and caliche layer.
In 1985 sharp increascs in uranium and nitrate concentrations at groundwater wells
around the 216-U-1 / 216-U-2 cribs were observed. This was attributed to concurrent
high-volume discharges at the nearby 216-U-16 Crib, which mobilized the retained
uranium and entered the groundwater through poorly sealed wells penetrating the
impervious sediments. At the same time, elevated concentrations of technetium-99 were
noted. Discharges to the 216-U-16 Crib were halted, and a 6-month pumping campaign
sent groundwater to the 242-S Evaporator for treatment. At the end of the treatment,

col 1nant concentrations reb«  ded significantly despite the removal of mass (WMP-
18 5). Additional informationonthev t pump dtreal ivit dsite; ogy
can be found in BHI-01311, Hydrogeological Conceptual Model for the Carbon
Tetrachloride and Uranium / Technetium Plumes in the 200 West Area: 1994 Through
1999 Update.

IDF Program (200 East)

The IDF will provide burial trenches for Immobilized Low-Activity Waste (ILAW),
Mixed Low-Level Waste (MLLW), and Low-Level Waste (LLW) (D3198718, Integrated
Disposal Facility & DOE O 413.3 Project Determination). The ™ F will be separated
into two separate and expandable landfill cells both with the capacity to handle 82,250
cubic meters of MLLW (including 38,250 cubic meters of ILAW and failed melters from
the Waste Treatment Plant (WTP)) and 81,000 cubic meters of LLW. One cell will
handle RCRA (subtitle C) waste and will be constructed and held to WAC-173-303-665
“Dangerous Waste Landfills” regulations. The second cell will receive no hazardous
material; though will be constructed to the same landfill standard (RPP-15479, Project
Definition Criteria for the Integrated Disposal Facility). The design and construction of
the IDF will be similar to that of the Environmental Restoration Disposal Facility
(ERDF) and Mixed waste disposal trenches already in use on site. IDF will continue to
be expanded in the future for all site and off-site solid waste needs (RPP-15479).
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200-UP-1 Monitoring Well

The monitoring well in the 200 West Area (C4639) will be drilled to approximately 120
feet below static water level. Well construction will consist of 10-cm (4-in.) diameter
stainless steel screen and casii© Well screen will be 35 feet in length and 0.020-in. (20
slot) continuous wire wrap if the well in completed at the top of the aquifer. If another
depth interval is determined to be more appropriate, a 10 foot 20 slot continuous wire
wrap well screen should be used with DOE-RL and Washington State Ecology’s
concurrence. Depth of the screen interval will be determined based on field screening of
contaminants carbon tetrachloride, uranium, and technetium-99. A 2-ft stainless steel
sumps will be placed below the screen. If the bottom of the screen is not placed at the
bottom of the borehole, the borehole will be backfilled with silica sand, and 5-ft thick
bentonite seal will be placed five feet below the chosen depth of the bottom of the
stainless steel well. The filter pack will be 10-20 mesh silica sand placed 5 ft1  »w the
well to 10 ft above static water level. Bentonite pellets will be placed immediately on top
of the filter pack to a minimum of 5 feet above the filter pack. Granular bentonite or
crumbles willbe;* ed f 1 the top of the bentonite| ‘lets to approximately 10 feet
ow ground surface. Cement out will be placed fromt top of t il
bentonite up to ground surface.

IDF Program Monitoring Wells

The monitoring wells in the 200 East Area (C4647 and C4648) will be drilled to
approximately 35 feet below the static water level. Well construction will consist of 10-
cm (4-in.) diameter stainless steel screens and casings. Well screens will be 35 feet in
length and 0.020-in. (20 slot) continuous wire wrap.  epth of screen intervals will be
determined by the project or site geologist. A 2-ft stainless steel sump will be placed
below the screens. If the bottom of the screen is not placed at the bottom of the borehole,
the borehole will be backfilled with silica sand, and 5-ft thick bentonite seal will be
placed five feet below the chosen depth of the bottom of the stainless s :l well. The
filter pack will be 10-20 mesh silica sand placed 5 ft below the well to 10 ft:  »ve static-
water level. Bentonite pellets will be placed immediately on top of the filter pack to 5
feet above the filter pack. Granular bentonite or crumbles will be placed from the top of
the bentonite pellets to approximately 10 feet below ground surface. Cement grout will
be placed from the top of the granular bentonite up to ground surface.

Surface protection for each well shall be installed in accordance with WAC 173-160-420
and GPR-EE-02-14.1, “Drilling, Remediating, and Decommissioning Resource
Protection Wells, and Geotechnical Soil Borings.” With the following modifications:

. The protective casing of the monitoring wells shall rise approximately 0.9 m (3 ft)
above the concrete pad. The concrete pad willbe 1.2 mby 1.2 m (4 fiby 4 fi) by 15.2 cm

(6 in.) thick, and reinforced with 6-in. by 6-in. W1.4 welded wire fabric as a minimum.

. A brass survey marker with the well name and ID number inscribed shall be
installed on the north side of the pad. Protective posts shall be set in concrete to allow
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5.0 QUAL. . ¥ ASSURANCE

F anford issued HNF-MP-599, Quality Assurance Program Description, which
d______ s how FH implcments the Quality Assurance requirements conveyed in DOE O
414.1A d 10 _.'R 830.121. HNF-MP-599 also shows how the Hanford Federal
ty  eement and Consent Order and HASQARD apply to Environmental QA
m. __.ns. Project management requirements are also detailed in H... -RD-14988,
t Management Requirements. A project specific Quality Assurance Pr  ram plan
: Groundwater Remediation Project (GRP) scope is presented in HNF-20635,
idwater Remediation Project Quality Assurance Project Plan (GRP-QA- 1).

rk performed under this description of work will be performed in compli: e with
MP-599, HNF-20635, or subsequent and equivalent FH Quality programp .

All operations including drilling, sampling and well completion/ decommissioning,
d associated documentation are subject to surveillance by FH, FH’s authorizing
/orown  This surveillance shall in no way relieve the contractor of any
¢ actual responsibilities. Note: the term “surveillance” as used here may include
inspection, survey, and/or assessment. The drilling contractor will implement a quality
assurance program as submitted and approved under the drilling master agreement.

Technical procedures are listed in section 7.2 of this document, “Technical
Procedures/Specifications.”
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6.0 SCHEDULE

for the three new monitoring wells is scheduled to begin Octo

1all be completed no later than December 31, 2004.
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GPR-EE-01-6.3. “Well Development & Testing”
GPR-EE-01-7.0, “Geologic Logging” |
GPR-EE-02-14.1, “Dril**~ 1, Remediating, and Decommissioning Resource Protection
Wells, and Geotechnicai ooil Borings”
WAC 173-160. “Minimum Standards for Construction and Maintenance of Wells”
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WAC 173-160. “Minimum Standards for Construction and Maintenance of Wells”
WAC 173-303-665, “Dar rous Waste * indfills™
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