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If You Know
Length
Inches
Inches

Feet

Yards

Miles

Area

sq. inches
sq. feet

sq. yards

sq. miles
Acres

Mass (weig )
Ounces
Pounds

Ton
Volume
Teaspoons
Tablespoons
fluid ounces
Cups

Pints

Quarts
Gallons
cubic feet
cubic yards
Temperature
Fahrenheit

Radioactivity

Picocuries

Into Metric Units

Multiply By

254
2.54
0.305
0914
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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meters
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kilograms

metric ton
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liters

liters

liters

cubic meters

cubic meters
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If You Know
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cubic meters

cubic meters

Temperature

Celsius
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millibecquerel
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Out of Metric Units

Multiply By
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3.281
1.094
0.621

0.155
10.76
1.196
0.4
2.47

0.035
2.205
1.102

0.033
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23 CONCEPTUAL MODEL

100-KR-4 OU (100-K Area)

The 116-K-2 Trench received a variety of reactor effluents from 1955 to 1971. In addition to
reactor coolant water, coolant water containing debris from fuel element failures, shielding water
from fuel storage basins, and decontamination solutions were also discharged to the trench.
Hexavalent chromium groundwater contamination found in the 100-KR-4 OU is primarily from
seepage through the bottom of the 116-K-2 Trench. Because of the high volume of liquid
effluent discharged to the trench, a mounding effect was created in the water table, allowing
contaminants to spread upgradient and downgradient from the trench relative to the general
sitewide groundwater flow toward the river. At least four unplanned surface releases were
documented when the north side of the trench failed due to overfilling. This released
contaminated reactor effluent to the surface soil column. Each of these releases occurred in the
eastern portion of the trench (BHI-01559). The water table underlying the 116-K-2 Trench is
approximately 50 to 65 ft bgs. The contact between the Ringold Unit E and the Hanford
formation is approximately 20 ft to 28 ft bgs, based on nearby wells. The Hanford formation
typically has a much higher transmissivity than the Ringold Formation; thus, it is possible that |
contaminants from the trench may have mi_ ted lat  [ly more rapidly away from the site when |
mounding brought the water table up into the Hanford formation. A zone of underground

radiological contamination has been identified and is posted around the trench; however, no

radiological activity above background was documented during the drilling of well199-K-119A

(BHI-01559).

24 CONTAMINANTS OF CONCERN

Contaminants of Concern (COC) associated with drilling waste generated during the installation
of these two wells will be discussed separately based on relation to the saturated zone
(groundwater vs. vadose zone) and on the individual locations of each well relative to known
waste sites. Groundwater COCs will be applied to the wells based on a summary of historical
chemical data. COCs for waste sampling will be addressed in the waste Data Quality Objective

(DQO) documents.

" 4.1 Vadose Zone Contaminants of Concern

100-KR-4 OU (10C ™ *rea)

Radiological and chemical contamination is not expected due to the up-gradient placement of
monitoring well 199-K-131 (C4651) from the 116-K-2 Trench during vadose zone drilling
activities. This monitoring well is also not located immediately adjacent to any known
unplanned releases. The well site has been assessed as low radiological risk by radiological
control engineers. Geophysical logging of decommissioned well 199-K-33, approximately 100
feet east of 199-K-132, showed no subsurface radiological contamination. BHI prepared waste
profile documents for the vadose zone soils, and no hazardous constituents were identified.
199-K-132 (C4670) was assessed as low radiological risk, however as a precaution, full time
RCT support will be provided for the first 25 feet of drilling.
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2.4.2 Groundwater Contaminants of Concern

_1_(_)“ L7 > A NTT100-K A ..A.Q
He 3] omium. strontium-90, tritium, carbon-14, and nitrates are contaminants of
co_.___h 100-1x.+ 4 OU within the groundwater next to the 116-K-2 Trench (near C4561),
however due to the up-gradient location of C4651 these contaminants are not expected to be of

s al st tion and may not be present at all. Groundwater at the site of 199-K-132
(C4670) low levels of chromium (~8 to 20 mg/L), tritium (<2000pCi/L), Trichlorethane
(~10 ug/l sotentially low levels of strontium 90 and carbon 14 (PNNL 2004).
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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 by 4 ft) 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 sufficient access for
operational and maintenance activities. Posts shall be primed and painted yellow (ANSI

Z53.1) and meet the requirements of WAC 173-160-420(12)(a) with one additional

removable post (four posts per well pad).

Well sampling pumps will be installed in all monitoring wells.

Table3-1  Proposed Well Construction

nst. . . Cement
Well Name Depth to | Est. Drill | Est. Screen Est. Filter Bentonite Seal
and Well # Pack Interval
se) Water | Depth (ft) | Interval (ft) Interval (ft) (ft) Interval
© (ft) L i (ft)
199-K-131
C4561 57+-5 85 57-82 5285 47-52 0-47
(Monitoring) '
199-K-132
C4670 48 +/-5 78 4873 43-78 3843 0-38
(Mm:A___'\ =Y
Note:

Est. Depth to water taken from data from previously drilled monitoring wells in their respective areas.
Est. Drill Depth = required or requested depth below static water table + 5 ft
TBD: to be determined
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34 SAMPLING ACTIVITIES

The geologist will observe the cuttings generated during drilling and shall prepare a borehole log
n accordance with the FH procedure GPR-EE-01-7.0, “Geologic Logging.” The five monitoring
wells have short screened intervals, and will require only two split-spoon samples for grain size
analysis. Efforts will be made to collect representative samples of finer grained intervals below
the water table. The sieve analysis information will be used to verify well screen slot size and
filter pack selection.

The 100-K Area monitoring wells will not be geophysically logged. A sampling summary can
be located in Table 3-2.

The collection of waste designation samples are addressed in section 4.0 Waste Management.

Est. Water | Split Spoon Lithologic Grab Groundwate . .
Well No. Level (ft) Samples Samples r Samples Geophysical Logging
. . 2 vadose (37 ft and 52ft bls)
199-K-131 57 +/-5 2 in aquifer and one 5 ft below WT NA NA
"M9K-1oz 48 +/-5 2 in aquifer NA NA NA

3.5 WELL DEVELOPMENT

All wells will require extensive surging and pumping for development. The project hydrologist
or site geologist will determine when development is complete per criteria in FH procedure
GPR-EE-01-6.3, “Well Development and Testing.” The objectives of well development are )
settle the filter pack, prevent uncontrolled infiltration of fines, maximize well response to
changes in hydraulic head, and to maximize production rates. Dual block surging will be
performed to settle filter pack and conduct initial development.

Final development will consist of pumping down the well 50 to 70% of available screen to
remove silt and clay particles, minimize turbidity of the extracted water, and to measure the
initial response of the aquifer to pumping. Well surging will be performed as needed (including
‘rawhiding’, airlifting, etc.) to maximize well yield and assist with sediment removal. During
pumping, water samples will be collected for analysis of turbidity, temperature, pH, and specific
conductance using field instruments. Development will continue until the well produces clear
water (<5 nephelometric turbidity units (NTU)) and the temperature, pH, and conductivity have
stabilized (at least three consecutive measurements within 10% of each other). The development
should be performed in two stages, as the well screens are greater than 6 m (20 ft) in length.

34
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Iditiona -, the wells must be pum;  for a long enough period of time to estimate sus nable
pur aigrate data. A development pump with the capacity of pumping approximately 25
gal pern ute (gpm) is estimated to complete the final development and achieve desired
dra  )wn levels in the monitoring wells. Well development shall occur within one week of well
screen/casing installation per well.

The site geolr ‘st will monitor aquifer response and monitor recovery time.

Inst: ation of all pumps will be performed by the contractor. A grundfoss Redi-Flo3 will be
installedine¢  h well.
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6.0 SCHEDULE

go; -ations for the two new monitoring wells is scheduled to begin after
1ber 6, 2004. The wells shall be completed no later than September 30, 2004.



WMP-22671, Rev 0

This page intentionally left blank.

6-2






WMP-22671, Rev 0

GPR-EE-02-14.1, “Drilling, Remediating, and Decommissioning Resource Protection
Wells, and Geotechnical Soil Borings”

Blue-Sheeted BHI-EE-10, Waste Management Plan, and FH waste management
procedures HNF-PRO-15333, HNF-PRO-15334, HNF-PRO-15335, HNF-EP-0063, and
HNF-EP-0064 as required.

WAC 173-160, “Minimum Standards for Construction and Maintenance of Wells”
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