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1.0 Introduction

Two new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) TX-TY in October and
November 2002 in fulfillment of Tri-Party Agreement (Ecology et al. 1998) Milestone M-24-00N. The
well names are 299-W14-19 and 299-W15-44; the corresponding well numbers are C3957 and C3956,
respectively. Well 299-W14-19 is located east of the central part of the TX Tank Farm and is a
downgradient well filling a gap in the monitoring network between wells 299-W14-14 and 299-W14-6.
Well 299-W15-44 is located at the southwest corner of the TX Tank Farm in an area where groundwater
flow has been artificially altered toward the southwest by the 200-ZP-1 Operable Unit pump-and-treat
system. The well is in the cone of depression of the 200-ZP-1 extraction wells and is downgradient of
WMA TX-TY. The locations of all wells in the WMA TX-TY monitoring network are shown on
Figure 1.

The original assessment monitoring plan for WMA TX-TY was issued in 1993 (Caggiano and Chou
1993). That plan was updated for the continued assessment at WMA TX-TY in 2001 (Hodges and Chou
2001). The updated plan provides justification for the new wells. The new wells were constructed to the
specifications and requirements described in Washington Administrative Code (WAC) 173-160 and
WAC 173-303, the updated assessment plan for WMA TX-TY (Hodges and Chou 2001), and the
description of work for well drilling and construction.”

This document compiles information on the drilling and construction, geophysical logging, and
sediment and groundwater sampling applicable to the installation of wells 299-W14-19 and 299-W15-44.
The information on drilling and construction, well development, and pump installation is summarized
from CP-14265. Appendix A contains the Well Summary Sheets (as-built diagrams), the Well
Construction Summary Reports, and the geologist's logs; Appendix B contains results of physical
properties testing; Appendix C contains the analytical results from groundwater samples obtained during
drilling; and Appendix D contains borehole geophysical logs. Additional documentation concerning well
construction can be found in CP-14265 and is on file with Fluor Hanford, Inc., Richland, Washington.

Except for survey coordinates, English units are used in this report (except for well surveys) because
that is the system of units used by drillers to measure and report depths and well construction details. To
convert feet to meters, multiply by 0.3048; to convert inches to centimeters multiply by 2.54.

(a) Letter from J. S. Fruchter (Pacific Northwest National Laboratory, Richland, Washington) to R. L. Jackson
(Fluor Hanford, Inc., Richland, Washington), Description of Work for Drilling of CY 2001 RCRA and CERCLA
Groundwater Monitoring Wells, dated July 11, 2002.
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Figure 1. Map of Waste Management Area TX-TY Showing the Locations of All Wells in the
Groundwater Monitoring Network




2.0 Well 299-W14-19

2.1 Drilling and Sampling

Well 299-W14-19 was drilled in October 2002 with a Becker hammer drill rig from 30 feet below
ground surface (bgs) to a total depth of 344.3 feet bgs with temporary dual-wall carbon steel casing. The
upper 30 feet of the borehole were declared medium risk with respect to encountering contamination and
was drilled with an auger drill rig and 10.75 inches outside diameter casing. No water was added to the
borehole during drilling.

The sediments encountered during drilling were predominantly Hanford formation sand, with some
sandy gravel, from the base of backfill at 3 to 95 feet bgs; upper Cold Creek unit silty sand and silt from
95 to 109 feet bgs; lower Cold Creek unit silty sand and silty sandy gravel with caliche from 109 to 130
feet bgs; and Ringold Formation unit E gravel, sandy gravel and silty gravels from 130 feet bgs to total
depth (344 feet). The geologist's log is included in Appendix A.

Grab samples for geologic description and archive were collected every 5 feet throughout the
borehole. Also, two grab samples were collected from 233 and 257 feet bgs for analyses of particle size
distribution. Particle size distribution data are in Appendix B.

Seven air-lifted slurries of sediment and groundwater were collected during drilling of well 299-
W14-19. The samples were collected to characterize the vertical distribution of contaminants at the
location of the borehole. The sampling and analysis efforts and the results from field testing are discussed
below in Section 2.4. All laboratory analytical results are given in Appendix C.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. Less than 2 parts per million (ppm) carbon tetrachloride were detected in the borehole at
depths of less than 30 feet. No contamination was detected outside the borehole.

The borehole was geophysically logged with a spectral gamma-ray tool on October 29 and 30, 2002.
Cesium-137 was identified at 4 feet bgs with a concentration of 1 pCi/g. Geophysical logs are presented
in Appendix D.

2.2 Well Completion

The borehole was backfilled with 4 to 8 mesh silica sand from 344.3 to 269.5 feet bgs and 0.25 inch
bentonite pellets from 269.5 to 264.9 feet bgs.

The permanent casing and screen were installed in well 299-W14-19 in November 2002. A 4-inch-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 258.5 to 223.5 feet bgs. The
permanent casing is 4-inch-inner diameter, stainless steel from 223.5 feet bgs to 1.5 feet above ground
surface. A 2-foot-long stainless steel sump with end cap is below the screen from 260.5 to 258.5 feet
depth.



The filter pack is 10 to 20 mesh silica sand from 264.9 to 213.5 feet bgs. The filter pack sand was
settled by surge block. The annular seal is bentonite pellets from 213.5 to 208.3 feet, granular bentonite
from 208.3 to 10.0 feet, and Portland cement from 10.0 feet bgs to the surface. A 4-by-4-foot 6-inch
concrete pad was placed around the well at the surface. A protective casing with locking cap, four
protective steel posts, and a brass marker stamped with the well number were set into the concrete. The
protective casing sticks up 2.36 feet above the concrete pad. The Well Summary Sheet (as-built), Well
Attributes Report, and Well Construction Summary Report are included in Appendix A.

A 20-foot-long section of the 10.75-inch diameter, temporary casing came unscrewed during well
completion. The casing could not be removed from the borehole and was cemented into the annulus from
10 to 30 feet bgs.

The vertical and horizontal coordinates of the well were surveyed in February 2003. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.

Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U. S. Army Corps
of Engineers. Note that the survey data are measured and reported in meters.

Table 1. Survey Data for New Wells at Waste Management Area TX-TY
Well Name Easting (m)® Northing (m)® | Elevation (m)®
299-W14-19  |566898.60 136135.06 205.612 Top of casing
566898.626 136135.321 204.899 Brass cap
299-W15-44  |566685.02 136066.47 204.890 Top of casing
566685.053 136066.817 204.168 Brass cap
(a) Washington coordinate system of 1983, South zone 1991.
(b) North American vertical datum of 1988.

2.3 Well Development and Pump Installation

Well 299-W14-19 was developed in November 2002. A temporary, 5 horsepower (hp), submersible
pump was used first to remove 3,405 gallons of formation water at 15 gallons per minute (gpm) with a
drawdown of 10.7 feet. The pump intake was at 254.3 feet bgs. Then, 511 gallons of water were
removed from 254.3 feet bgs at 7 gpm with a drawdown of 4.56 feet. Finally, the pump intake was raised
to 234.3 feet bgs where 468 gallons of water were removed at 6 gpm with a drawdown of 3.14 feet. The
final turbidity was 1.14 NTU.

A dedicated Grundfos Redi-Flo2, submersible sampling pump was installed in well 299-W14-19 on
December 6, 2002. The sampling pump intake is at 232.8 feet bgs or about 9.3 feet below the water table.

Static water level was 226.9 feet below the top of casing on December 6, 2002. The protective casing
extends 2.36 feet above the concrete pad.



2.4 Groundwater Sampling and Analysis

Seven air-lifted slurries of sediment and groundwater were collected during drilling of well
299-W14-19. Samples were collected at about 20 feet intervals beginning at 230 feet bgs (water table
was at 225.9 feet bgs at the time of sampling) and continuing to total depth. The slurries were allowed to
settle overnight and the groundwater was decanted into sample jars and sent to the Hanford Groundwater
Project’s contracted laboratories for analyses. Samples were analyzed for anions, metals, technetium-99
and tritium. All laboratory results are given in Appendix C.

In addition to laboratory analyses, aliquots of the slurry samples were collected for analyses of nitrate
and specific conductance by field methods. Some groundwater samples also were collected by decanting
groundwater from the archived grab samples of sediment. Finally, a few samples were collected for
nitrate analyses by extracting soluble nitrate from archived sediment. The extractions were made by
adding a known amount of deionized water to a known amount of sediment, shaking the mixture, and
decanting the solution. The concentrations of nitrate in the extracts were corrected for dilution and for the
moisture content of the sediment.

Table 2 gives the results of the field analyses for nitrate and specific conductance. Laboratory results
for nitrate are also on the table. The laboratory and field analyses are in good agreement except for the
sample from 69 feet below the water table. The data in Table 2 show a maximum nitrate concentration at
about 39 feet and a minimum at about 54 to 59 feet below the water table. The minimum corresponds to
the top of a cemented silty sandy gravel that the geologist notes as “very hard drilling with visible cement
on gravel.” Below the cemented zone, nitrate concentration increases to the bottom of the borehole. The
laboratory data in Appendix C show similar trends for some of the metals (calcium and magnesium) and
for technetium-99. These data will be further interpreted with respect to groundwater contaminant
distribution and movement in other interpretive reports.

3.0 Well 299-W15-44

3.1 Drilling and Sampling

Well 299-W15-44 was drilled in October 2002 with a Becker hammer drill rig from 30 feet bgs to a
total depth of 342 feet bgs with temporary dual-wall carbon steel casing. The upper 30 feet of the
borehole were declared medium risk with respect to encountering contamination and was drilled with an
auger drill rig and 10.75-inch-outside-diameter casing. No water was added to the borehole during
drilling.

The sediments encountered during drilling were predominantly Hanford formation sand, silty sandy,
silty sandy gravel, and gravelly sand from 15 to ~99 feet bgs; upper Cold Creek unit silty sand from 99 to
108 feet bgs; lower Cold Creek unit silty sand and gravelly sand with caliche from 108 to 126 feet bgs;
and Ringold Formation unit E sandy gravel and silty sandy gravel with minor sand from 126 feet bgs to
total depth (342 feet). The geologist's log is included in Appendix A.



Table 2. Field Measured Nitrate Concentration and Specific Conductance (and Available
Laboratory Results for Comparison) in Samples from Well 299-W14-19
Sample Depth (feet Nitrate Concentration™ | Specific Conductance
below the water table)® Sample Type (ng/L)* (uS/cm)
4.1 Air lifted, field analysis 77,000 486
4.1 Air lifted, lab analysis 84,600 516
19.1 Air lifted, field analysis 126,000 574
19.1 Air lifted, lab analysis 111,000 630
24.1 Groundwater from sediment jar, field 85,000 Not measured
analysis
34.1 Groundwater from sediment jar, field 27,000 Not measured
analysis
39.1 Air lifted, field analysis 215,000 689
39.1 Air lifted, lab analysis 185,000 713
44.1 Groundwater from sediment jar, field 101,000 Not measured
analysis
49.1 Water extract from sediment jar, field 70,000 Not measured
analysis
54.1 Groundwater from sediment jar, field 2,300 Not measured
analysis
59.1 Air lifted, field analysis 39,000 435
59.1 Air lifted, lab analysis 32,300 459
69.1 Air lifted, field analysis 43,000 438
69.1 Air lifted, lab analysis 67,300 464
94.1 Groundwater from sediment jar, field 50,000 Not measured
analysis
99.1 Air lifted, field analysis 66,000 444
99.1 Air lifted, lab analysis 68,600 463
109.1 Groundwater from sediment jar, field 63,000 Not measured
analysis
118.1 Air lifted, field analysis 105,000 498
118.1 Air lifted, lab analysis 102,000 540
(a) Depth to water was 225.9 feet below ground surface at the time the shallowest sample was collected
(b) Field nitrate was analyzed by the HACH company, chromotropic acid method and blank corrected.
(c) Laboratory analyses were by ion-chromotography.

Grab samples for geologic description and archive were collected every 5 feet throughout the
borehole. Also, two grab samples were collected from 225 and 260 feet for analyses of particle size
distribution. Particle size distribution data are in Appendix B.

Seven air-lifted slurries of sediment and groundwater were collected during drilling of
well 299-W15-44. The samples were collected to characterize the vertical distribution of contaminants at
the location of the borehole. The sampling and analysis efforts and the results of field testing are
discussed below in Section 3.4. All laboratory analytical results are given in Appendix C.




The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was detected. The borehole was geophysically logged with a spectral
gamma-ray tool on October 17 and 18, 2002. No manmade radionuclides were detected. The
geophysical logs are presented in Appendix D.

3.2  Well Completion

The well was backfilled with 4 to 8 mesh silica sand from 343 to 265.6 feet bgs and 0.25-inch
bentonite pellets from 265.6 to 260.3 feet bgs.

The permanent casing and screen were installed in well 299-W15-44 in October 2002. A 4-inch-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 251.25 to 216.25 ft bgs. The
permanent casing is 4-inch-inner-diameter, stainless steel from 216.25 feet bgs to 2.0 ft above ground
surface. A 2-foot-long stainless steel sump with end cap is below the screen from 253.25 to 251.25 feet
depth.

The filter pack is 10 to 20 mesh silica sand from 260.3 to 206.3 feet bgs. The filter pack was settled
by surge block. The annular seal is bentonite pellets from 206.3 to 201.4 feet bgs, granular bentonite
from 201.4 to 10.1 feet bgs, and Portland cement grout from 10.1 feet bgs to the surface. The tape used to
tag the top of well completion materials broke during well completion. Two feet of steel tape remain in
the annulus mixed with granular bentonite at 201.5 feet bgs.

A 4-by-4 foot 6-inch concrete pad was placed around the well at the surface. A protective casing with
locking cap, four protective steel posts, and a brass marker stamped with the well number were set into
the concrete. The protective casing sticks up 2.95 feet above the concrete pad. The Well Summary Sheet
(as-built), Well Attributes Report, and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in February 2003. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington and the U.S. Army Corps of
Engineers. The coordinates are Washington Coordinate System, South Zone, NAD83(91) datum.

Vertical datum is NAVD 1988 and is based on existing benchmarks established by the U. S. Army Corps
of Engineers. Survey data are included in Table 1. Note that the survey results are measured and reported
in meters.

3.3 Well Development and Pump Installation

Well 299-W15-44 was developed in November 2002. A temporary, 5 hp, submersible pump was
used first to remove 658 gallons of formation water at 7 gpm with a drawdown of 2.61 feet. The pump
intake was at 247.7 feet bgs. The pump intake was then moved up to 232.0 feet bgs where 570 gallons of
water were removed at 8.5 gpm with a drawdown of 2.68 feet. The final turbidity was 3.81 NTU.

A dedicated Redi-Flo2 submersible sampling pump was installed in well 299-W15-44 on December
5,2002. The sampling pump intake is at 228.58 feet bgs or about 9.68 feet below the water table.



Static water level was 224.8 feet below the top of casing on December 5, 2002 (stick-up is 2.39 feet).

3.4 Groundwater Sampling and Analysis

Seven air-lifted slurries of sediment and groundwater were collected during drilling of borehole 299-
W15-44. Samples were collected at about 20-foot intervals beginning at 225 feet bgs (water table was at
223.2 feet bgs at the time of sampling) and continuing to total depth. The slurries were allowed to settle
overnight and the groundwater was decanted into sample jars and sent to the Hanford Groundwater
Monitoring Project’s contracted laboratories for analyses. Samples were analyzed for anions, metals,
technetium-99, and tritium. All laboratory results are given in Appendix C.

In addition to laboratory analyses, aliquots of the slurry samples were collected for analyses of nitrate
by field methods. Some groundwater samples also were collected by decanting groundwater from the
archived grab samples of sediment. Finally, one sample was collected for nitrate analyses by extracting
soluble nitrate from archived sediment. The extraction was made by adding a known amount of
deionized water to a known amount of sediment, shaking the mixture, and decanting the solution. The
concentration of nitrate in the extract was corrected for dilution and for the moisture content of the
sediment.

Table 3 gives the results of field analyses for nitrate. Laboratory results for nitrate are also on the
table. The laboratory and field analyses are in very good agreement with each other. The data in Table 3
show a maximum nitrate concentration near the water table and a decrease in concentration to about
57 feet below the water table. At that depth, concentration increases over a short interval between about
62 to 67 feet, decreases again at 69 feet, and then increases toward the bottom of the borehole. The zone
between about 62 and 72 feet below the water table consisted of heaving sand. These data will be further
interpreted with respect to groundwater contaminant distribution and movement in other interpretive
reports.



Table 3. Field Measured Nitrate Concentrations (and available laboratory data for comparison)
in Samples from Borehole 299-W14-19

Sample Depth (feet Nitrate Concentration
below the water table)® Sample Type (ug/L)®
1.8 Air lifted, field analysis 211,000
1.8 Air lifted, lab analysis 185,000
6.8 Water extract from sediment jar, field analysis 170,000
11.8 Water extract from sediment jar, field analysis 201,000
21.8 Air lifted, field analysis 89,000
21.8 Air lifted, lab analysis 92,100
31.8 Groundwater from sediment jar, field analysis 88,000
41.8 Air lifted, field analysis 77,400
41.8 Air lifted, lab analysis 74,400
51.8 Groundwater from sediment jar, field analysis 89,800
56.8 Groundwater from sediment jar, field analysis 50,000
61.8 Air lifted, field analysis 134,000
61.8 Air lifted, lab analysis 139,000
66.8 Groundwater from sediment jar, field analysis 149,000
68.8 Groundwater from sediment jar, field analysis 96,000
71.8 Groundwater from sediment jar, field analysis 110,000
76.8 Groundwater from sediment jar, field analysis 149,000
81.8 Air lifted, field analysis 140,000
81.8 Air lifted, lab analysis 139,000
86.8 Groundwater from sediment jar, field analysis 144,000
101.8 Air lifted, field analysis 126,000
101.8 Air lifted, lab analysis 123,000
106.8 Groundwater from sediment jar, field analysis 135,000
111.8 Water extract from sediment jar, field analysis 82,000
118.8 Air lifted, field analysis 166,000
120.8 Air lifted, lab analysis 166,000
(a) Depth to water was 223.2 feet below ground surface at the time the shallowest sample was
collected
(b) Field nitrate was analyzed by the HACH company, chromotropic acid method and blank
corrected. Laboratory analyses were by ion-chromotography.
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Appendix A

Well Construction and Completion Documentation
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