
PNNL-13590 
 

 
 
 
 
 
 
 
 

Borehole Data Package for  
Calendar Year 2000-2001 
RCRA Wells at Single-Shell Tank 
Waste Management Area T 
 
 
 
D. G. Horton 
F. N. Hodges 
 
 
 
 
 
 
 
August 2001 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared for the U.S. Department of Energy 
under Contract DE-AC06-76RL01830 



 
 

 DISCLAIMER 
 
This report was prepared as an account of work sponsored by an agency of the 
United States Government.  Reference herein to any specific commercial 
product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency 
thereof, or Battelle Memorial Institute.  
 
 PACIFIC NORTHWEST NATIONAL LABORATORY 
 operated by 
 BATTELLE 
 for the 
 UNITED STATES DEPARTMENT OF ENERGY 
 under Contract DE-AC06-76RL01830 
 
 
 

  This document was printed on recycled paper. 
 



PNNL-13590 
 

 
 
 
 
 
 
 
 
 

Borehole Data Package for Calendar Year 2000-2001 
RCRA Wells at Single-Shell Tank Waste Management 
Area T 
 
 
 
 
D. G. Horton 
F. N. Hodges 
 
 
 
 
 
 
August 2001 
 
 
Prepared for 
the U.S. Department of Energy 
under Contract DE-AC06-76RL01830 
 
 
 
 
 
 
Pacific Northwest National Laboratory 
Richland, Washington  99352 

 
 



 iii

Contents 
 
 
1.0 Introduction ...............................................................................................................................  1 
 
2.0 Well 299-W11-38 ......................................................................................................................  3 
 
 2.1 Drilling and Sampling .......................................................................................................  3 
 
 2.2 Decommissioning..............................................................................................................  4 
 
3.0 Well 299-W11-39 ......................................................................................................................  4 
 
 3.1 Drilling and Sampling .......................................................................................................  4 
 
 3.2 Well Construction .............................................................................................................  5 
 
 3.3 Well Development and Pump Installation.........................................................................  5 
 
4.0 Well 299-W11-40 ......................................................................................................................  6 
 
 4.1 Drilling and Sampling .......................................................................................................  6 
 
 4.2 Well Construction .............................................................................................................  7 
 
 4.3 Well Development and Pump Installation.........................................................................  7 
 
5.0 Well 299-W11-41 ......................................................................................................................  8 
 
 5.1 Drilling and Sampling .......................................................................................................  8 
 
 5.2 Well Construction .............................................................................................................  8 
 
 5.3 Well Development and Pump Installation.........................................................................  9 
 
6.0 Well 299-W11-42 ......................................................................................................................  9 
 
 6.1 Drilling and Sampling .......................................................................................................  9 
 
 6.2 Well Construction .............................................................................................................  10 
 
 6.3 Well Development and Pump Installation.........................................................................  11 
 
7.0 References .................................................................................................................................  11 
 
Appendix A –Well Construction and Completion Documentation ...................................................  A.1 
Appendix B – Physical Properties Data.............................................................................................  B.1 
Appendix C – Borehole Geophysical Logs........................................................................................  C.1 



 iv

Figure 
 
 
1 Map of Waste Management Area T and Locations of Wells in the Groundwater  

Monitoring Network ..................................................................................................................  2 
 
 
 

Tables 
 
 
1 Well Names and Well Numbers for the New Wells at Waste Management Area T .................  1 
 
2 Survey Data for New Wells at Waste Management Area T ......................................................  6 
 
3 Analytical Results from Groundwater Samples from Well 299-W11-42..................................  10 
 
 



 1

1.0 Introduction 
 
 
 Five boreholes were drilled at the single-shell tank farm Waste Management Area (WMA) T in 
August through December 2000.  The wells are 299-W11-38, 299-W11-39, 299-W11-40, 299-W11-41, 
and 299-W11-42.  Table 1 gives the names and numbers for the new wells.  Borehole 299-W11-38 
was decommissioned after the temporary casing became stuck during drilling.  It was replaced by well 
299-W11-42.  The latter four new boreholes were installed as Resource Conservation and Recovery Act 
(RCRA) groundwater monitoring wells in fulfillment of Tri-Party Agreement (Ecology et al. 1998) 
milestone M-24-00L.  Well 299-W11-39 is located at the northeast corner of T tank farm and is a replace-
ment for well 299-W11-23 which is going dry.  Well 299-W11-42 is located on the east side of T tank 
farm and replaces well 299-W11-28 which is going dry.  Wells 299-W11-40 and 299-W11-41 are located 
on the east side of the T tank farm and are new downgradient monitoring wells installed in response to 
changing flow direction.  The locations of all wells in the WMA T monitoring network are shown on 
Figure 1. 
 
 The original assessment monitoring plan for WMA T was issued in 1993 (Caggiano and Chou 1993).  
That plan was updated for the continued assessment at WMA T in 2001 (Hodges and Chou 2001).  The 
updated plan provides justification for the new wells.  The new wells were constructed to the specifica-
tions and requirements described in Washington Administrative Code (WAC) 173-160 and WAC 173-
303, the updated assessment plan for WMA T (Hodges and Chou 2001), and the description of work for 
well drilling and construction.(a) 
 
 This document compiles information on the drilling and construction, well development, pump 
installation, and sediment and groundwater sampling applicable to the installation of wells 299-W11-39, 
299-W11-40, 299-W11-41, and 299-W11-42.  Appendix A contains the Well Summary Sheets (as-built 
diagrams); the Well Construction Summary Reports, and the geologist’s logs; Appendix B contains 
physical properties data; and Appendix C contains the borehole geophysical logs.  Additional documen-
tation concerning well construction is on file with Bechtel Hanford, Inc., Richland, Washington. 
 

Table 1.  Well Names and Well Numbers for the New Wells at  
 Waste Management Area T 
 

Well Name Well Number 

299-W11-39 C3117 
299-W11-40 C3118 
299-W11-41 C3119 
299-W11-42 C3242 

                                                      
(a) Letter from J. S. Fruchter, Pacific Northwest National Laboratory, to G. C. Henckel, Bechtel Hanford,  
 Inc., “Description of Work for Drilling CY 2000 RCRA Groundwater Monitoring Wells,” dated  
 May 12, 2000.  
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Figure 1.  Map of Waste Management Area T and Locations of Wells in the Groundwater Monitoring 
 Network 
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 English units are used in this report 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. 
 
 
 

2.0 Well 299-W11-38 
 
 
 Well 299-W11-38 was abandoned when the temporary casing became stuck at 251 ft bgs and could 
not be freed.  Well 299-W11-42 was drilled to replace this well. 
 
2.1 Drilling and Sampling 
 
 Well 299-W11-38 was drilled with a cable tool drill rig and drive barrel between 0 and 181 ft below 
ground surface (bgs) and by hard tool from 181 ft to a total depth of 259 ft bgs.  Temporary 11 3/4-in.-
outside-diameter, carbon steel casing was placed from the surface to 127 ft bgs and 8 5/8-in.-outside-
diameter casing from 0 to 254 ft bgs.  Thirty-one gal of water were added to the borehole near the bottom 
of the interval sampled by drive barrel between 132 and 181 ft to facilitate drilling.  Two hundred and 
twenty four gal of water were added during hard tool drilling between 194 ft and 254 ft bgs. 
 
 Sediments encountered during drilling were the Hanford formation, the Plio-Pleistocene Unit and the 
Ringold Formation.  The uppermost sediments from the surface to 39 ft bgs were predominantly gravelly 
sand and sandy gravel of the Hanford formation.  These were underlain from 39 to 91 ft bgs by Hanford 
formation coarse sand and slightly silty sand with a few thin, silty lenses.  The Plio-Pleistocene Unit was 
encountered from about 91 ft to about 121.5 ft bgs.  The Plio-Pleistocene Unit consisted of silty sand and 
slightly silty sand with a few feet of gravelly sand near the bottom.  Three distinct caliche layers were 
identified at 100 to 103 ft, 112 to 117 ft and 121 to 121.5 ft depths.  Undifferenciated Plio-Pleistocene/ 
Upper Ringold Formation sandy silt and silty sand exists from 121.5 to 134 ft depth.  Sandy gravel and 
silty sandy gravel of the Ringold Formation Unit E occurs from 134 ft to total depth of 258 ft bgs.  The 
geologists log is included in Appendix A. 
 
 Grab samples for geologic description and archive were collected every 5 ft from the surface to total 
depth.  Also, two split spoon samples were collected at 242.2 to 244 ft bgs and at 257 to 258.4 ft bgs for 
analysis of particle size distribution.  The particle size distribution data is in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  The driller’s helper’s gloves and sledgehammer were found to be contaminated when the 
borehole depth was about 112 ft.  Maximum direct contamination was 5,326 counts per minute beta, 
gamma and 1,155 counts per minute alpha.  The gloves and hammer were decontaminated and removed; 
the drill rig and tools were surveyed; and drilling continued without any additional contamination. 
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2.2 Decommissioning 
 
 On September 5, 2000, the 8-in. temporary casing became stuck at 251 ft bgs.  It was decided to 
decommission the borehole after two days of attempting to free the casing.  The borehole was decom-
missioned by adding 20/40 mesh sand from 254 to 232 ft bgs (water table at 237 ft bgs).  Bentonite 
crumbles were then placed in the borehole from 232 to 10 ft bgs and bentonite/cement grout from 10 ft 
to the surface.  A brass marker was installed in the surface seal. 
 
 All 11 3/4-in. casing and all 8 5/8-in. casing from 184 ft to the surface were removed during decom-
missioning activities.  Seventy feet of 8-in. casing (from 184 to 254 ft bgs) remains in the ground.  The 
drill rig was moved 5 ft to the north to install replacement well 299-W11-42. 
 
 
 

3.0 Well 299-W11-39 
 
 
 Well 299-W11-39 is located outside the northeast corner of T tank farm.  The well was drilled during 
November and December 2000. 
 
3.1 Drilling and Sampling 
 
 Well 299-W11-39 was drilled with a cable tool drill rig from the surface to a total depth of 282.3 ft 
bgs.  Temporary 11 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 50.9 ft 
bgs and 8 5/8-in.-outside-diameter casing from the surface to 280 ft bgs.  The borehole was drilled using a 
drive barrel from the surface to 94 ft depth and a hard tool from 94 ft to total depth.  About 830 gal of 
water were added to the borehole during hard tool drilling.   
 
 Preliminary evaluation shows that the sediments encountered during drilling were Hanford formation 
sandy gravel from the surface to about 34 ft bgs and silty sand, sand, and gravelly sand from 34 ft to 90 ft 
bgs.  Calcareous silty sand of the Plio-Pleistocene unit was encounter from 90 ft to about 130 ft bgs.  The 
sediments from 130 ft to total depth were mostly silty sandy gravel with some sandy gravel of the 
Ringold Formation.  The geologist’s log is in Appendix A. 
 
 Near continuous split spoon core was collected from depths of 20 ft to 94 ft for detailed characteri-
zation.  Also, three split spoon samples were collected at 243 to 244.5 ft, 258 to 259.5 ft and from 273 to 
274 ft depths for analysis of particle size distribution.  The results of detailed characterization will be 
presented elsewhere.  In addition to the split spoon samples, grab samples were collected at approxi-
mately 5-ft intervals for geologic description and archive throughout the entire borehole. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was noted. 
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 Borehole 299-W11-39 was geophysically logged with high resolution, spectral gamma-ray, and 
neutron-neutron moisture instrumentation in December 2000.  Logging occurred through the temporary 
casings.  Cesium-137 was identified from the surface to 1 ft depth at concentrations less than about 
2 pCi/g.  No other manmade radionuclides were identified.  The responses on the moisture log below 
about 95 ft may be, in part, a result of water added during drilling.  All borehole logs are in Appendix C. 
 
3.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W11-39 in December 2000.  A 4-in.-
inner-diameter, stainless steel, continuous wire wrap (0.020 in. slot) screen was set from 273.66 to 
238.6 ft bgs.  The permanent casing is 4-in.-inner-diameter stainless steel from 238.6 ft bgs to 1.88 ft 
above ground surface.  There is a 2-ft stainless steel sump below the screen from 275.66 to 273.66 ft. 
 
 The filter pack is 10-20 mesh silica sand from 282.31 to 227.15 ft bgs.  The annular seal is 3/8 in. 
bentonite pellets from 227.15 to 222.47 ft bgs, granular bentonite from 222.47 to 96.5 ft bgs, and 
bentonite chips from 96.5 to 10.9 ft bgs.  Portland cement was placed from the top of the bentonite at 
10.9 ft to the surface.  A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.  A 
6-in. stainless steel protective casing with locking cap, four protective steel posts, and a brass marker 
stamped with the well number were set into the concrete.  The permanent casing extends 1.17 ft above the 
concrete pad and the protective casing extends 2.17 ft above the pad.  The Well Summary Sheet (as-built) 
and Well Construction Summary Sheet are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  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.  Verti-
cal datum is NAVD 1988 and is based on existing bench marks established by the U.S. Army Corps of 
Engineers.  Survey data are included in Table 2. 
 
3.3 Well Development and Pump Installation 
 
 Well 299-W11-39 was developed in December 2000.  A temporary, submersible pump was used to 
remove about 1,700 gal of formation water at about 10.7 gal/min.  The pump intake was at 273.3 ft bgs.  
Total drawdown was 19.6 ft; final turbidity was 4.81 NTU. 
 
 A dedicated Redi-Flo 2 sampling pump was installed in well 299-W11-39 in December 2000.  The 
sampling pump intake is at 247.9 ft bgs (or 9.9 ft below the water table).  The depth to water was 
measured at 238.02 ft bgs on December 21, 2000. 
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Table 2.  Survey Data for New Wells at Waste Management Area T 
 

Well Name 
Easting 

(m) 
Northing 

(m) Elevation (m)  

566,908.383 136,779.917  Center of Casing 
  210.550 “X” on Rim of Casing 299-W11-39 

566,908.407 136,780.250 209.885 Brass Cap 
566,926.838 136,709.666  Center of Casing 

  210.428 “X” on Rim of Casing 299-W11-40 
566,926.859 136,709.950 209.696 Brass Cap 
566,935.510 136,677.781  Center of Casing 

  210.641 “X” on Rim of Casing 299-W11-41 
566,935.529 136,678.073 209.667 Brass Cap 
566,920.435 136,745.665  Center of Casing 

  211.066 “X” on Rim of Casing 299-W11-42 
566,920.396 136,745.980 210.179 Brass Cap 

 
 
 

4.0 Well 299-W11-40 
 
 
 Well 299-W11-40 is located outside the east boundary of the T tank farm.  The well was drilled 
during September and October 2000. 
 
4.1 Drilling and Sampling 
 
 Well 299-W11-40 was drilled with a cable tool drill rig from 0 to 20 ft bgs and by air rotary rig from 
21 ft to the total depth of 280 ft bgs.  Temporary 11 3/4-in.-outside-diameter, carbon steel casing was 
placed from the surface to 20.5 ft bgs and 8 5/8-in.-outside-diameter casing from the surface to 280 ft bgs.  
About 450 to 550 gal of water were added to the borehole at 280 ft to reduce heaving sand. 
 
 Preliminary evaluation shows that the sediments encountered during drilling were predominantly sand 
and sandy gravel of the Hanford formation from the surface to about 88 ft bgs; Plio-Pleistocene calcare-
ous silty sand, sandy silt, and gravelly silty sand from about 88 to 142 ft bgs; and Ringold Formation 
sandy gravel and silty sandy gravel from 142 ft to total depth (280 ft bgs).  The geologist’s log is in 
Appendix A. 
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 Sediment samples were collected at approximately 5-ft intervals for geologic description and archive 
throughout the entire borehole.  Three split spoon samples were collected from 244.8 to 246.8 ft, 257.1 to 
259.6 ft, and 272.0 to 274.5 ft bgs for analysis of grain size distribution.  Grain size distribution data are 
in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants.  No contamination was noted. 
 
4.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W11-40 in October 2000.  A 4-in.-inner-
diameter, stainless steel, continuous wire wrap (0.020 in. slot) screen was set from 273.13 to 238.08 bgs.  
The permanent casing is 4-in.-inner-diameter stainless steel from 238.08 ft bgs to 2.5 ft above ground 
surface.  There is a 2.05-ft stainless steel sump below the screen. 
 
 The filter pack is 10-20 mesh silica sand from 280 to 228.6 ft bgs.  The annular seal is 3/8-in. bento-
nite pellets from 228.6 to 222.2 ft and granular bentonite from 222.2 to 10.2 ft bgs.  Portland cement 
grout extends from the top of the bentonite at 10.2 ft to the surface.  A 4 ft by 4 ft by 6 in. concrete pad 
was placed around the well at the surface.  A 6-in. stainless steel protective casing with locking cap, four 
protective steel posts, and a brass marker stamped with the well number were set into the concrete.  The 
permanent casing extends 2.06 ft above the concrete pad and the protective casing extends 2.38 ft above 
the pad.  The Well Summary Sheet (as-built) and the Well Completion Summary Sheet are included in 
Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  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 bench marks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 2. 
 
4.3 Well Development and Pump Installation 
 
 Well 299-W11-40 was developed in November 2000.  A temporary, submersible pump was used 
to remove approximately 2,088 gal of formation water.  About 1,464 gal of water were removed at 
24 gal/min with the pump intake at 33.09 ft below the water table resulting in 11 ft of drawdown.  Also, 
624 gal of water were removed at 16 gal/min with the pump intake at 13.4 ft below the water table 
resulting in 7.4 ft of drawdown.  Final turbidity was 3.58 NTU. 
 
 A dedicated Redi-Flo2 sampling pump was installed in well 299-W11-40 on December 21, 2000.  
The pump intake is 247.6 ft bgs (10.3 ft below the water table).  Water level was measured at 237.3 ft bgs 
on December 21, 2000. 
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5.0 Well 299-W11-41 
 
 
 Well 299-W11-41 was drilled in August 2000.  The well is located near the southeast boundary of 
T tank farm. 
 
5.1 Drilling and Sampling 
 
 The borehole was drilled by cable tool and drive barrel from 0 to 20 ft bgs and by air rotary from 20 ft 
to a total depth of 280 ft bgs.  Temporary 11 3/4-in.-outside-diameter carbon steel casing was placed from 
the surface to 20.6 ft and 8 5/8-in.-outside-diameter carbon steel casing was set from ground surface to 
280 ft during drilling. 
 
 The sediments encountered during drilling were predominantly Hanford formation silty sandy gravel, 
sandy gravel, and gravelly sand from the surface to 39 ft and sand from 39 to 94 ft bgs.  Plio-Pleistocene 
silty sand, sand, and sandy silt was encountered between about 94 and 133 ft bgs.  Ringold Formation 
silty sandy gravel, sandy gravel and gravelly sand occurred from 133 to 280 ft depth.  The geologist’s log 
is included in Appendix A. 
 
 Grab samples were collected at approximately 5-ft intervals from the surface to the bottom of the 
borehole (280 ft) for geologic description and archive.  Three split tube samples were taken from 248.0 to 
250.5 ft, 262.2 to 264.7 ft, and from 272.0 to 274.5 ft depths for analysis of particle size distribution to 
support selection of screen slot and filter pack size.  Analytical results are in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was noted. 
 
 The well was geophysically logged with high resolution, spectral gamma-ray and neutron-neutron 
moisture instrumentation in August 2000.  Logging occurred through the temporary casings.  Cesium-137 
was identified at depths less than 2 ft and at concentrations less than 2 pCi/g.  No other manmade radio-
nuclides were identified.  All borehole logs are in Appendix C. 
 
5.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W11-41 in August 2000.  A 4-in.-inner-
diameter, stainless steel, wire wrap (20 slot) screen was set from 271.7 ft to 236.7 ft bgs.  The permanent 
casing is 4-in.-inner-diameter stainless steel from 236.7 ft bgs to 2.7 ft above ground surface.  The well 
has a 2-ft stainless steel sump below the screen. 
 
 The filter pack is 10-20 mesh silica sand from 280.6 to 226 ft bgs.  The annular seal is bentonite 
pellets from 226 to 218.8 ft, bentonite crumbles from 218.8 to 12.9 ft depths, and Portland cement from 
12.9 ft to the surface.  A protective casing with a locking cap extends to 3.7 ft above the surface.  A 4 ft 
by 4 ft by 6 in. concrete pad was placed around the well at the surface.  Four protective steel posts and a 
brass marker stamped with the well number were placed into the concrete.  The permanent casing extends 
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2.17 ft above the concrete pad and the protective casing extends 3.17 ft above the concrete pad.  The Well 
Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  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 bench marks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 2. 
 
5.3 Well Development and Pump Installation 
 
 Well 299-W11-41 was developed in August 2000.  A temporary, 3 hp, submersible pump was used to 
remove about 2,700 gal of formation water.  First, approximately 1,475 gal of water were removed from 
the well at about 25 gal/min with the pump intake at 274.8 ft below top of casing; there was no apparent 
drawdown.  Second, 1,225 gal of water were pumped at 25 gal/min with the pump intake at 254.8 ft 
below top of casing resulting in about 5 ft of drawdown.  The final turbidity was 3.81 NTU. 
 
 A dedicated Hydrostar sampling pump was installed in well 299-W11-41 in August 2000.  The sam-
pling pump intake is at 244.15 ft bgs (or 7.02 ft below the water table).  The depth to water was measured 
at 237.13 ft bgs on August 24, 2000. 
 
 
 

6.0 Well 299-W11-42 
 
 
 Well 299-W11-42 was drilled in September 2000.  The well is located at the east side of T tank farm. 
 
6.1 Drilling and Sampling 
 
 The borehole is the replacement for borehole 299-W11-38 which was decommissioned because of 
problems during drilling (see above).  Borehole 299-W11-42 was drilled by air rotary from the surface to 
a total depth of 280 ft bgs using temporary 8 5/8-in.-outside-diameter, carbon steel casing.  No grab 
samples were collected or geologic description of the cuttings made from the upper 260 ft of the borehole 
because samples and descriptions were taken during drilling of replaced borehole 299-W11-38 which is 
just 5 ft south of 299-W11-42.  Grab samples were collected for archive and description every 5 ft from 
260 to 280 ft bgs.  The bottom 20 ft of the borehole (260 to 280 ft bgs) encountered sandy gravel of the 
Ringold Formation Unit E.  The geologic log for well 299-W1138, approximately 5 ft from well 
299-W11-42, is included in Appendix A. 
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 Eight groundwater samples were collected during drilling.  The samples were air lifted slurries of 
cuttings and water obtained during air rotary drilling.  The slurries were filtered using a peristaltic pump 
and a 0.4-µm filter cartridge prior to analysis in the field.  The samples were tested for nitrate and specific 
conductance as a screen for vertical contaminant distribution.  All analyzed nitrate levels are above the 
45 mg/L maximum contaminant level.  The analytical results are shown in Table 3. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  No contamination was noted. 
 

Table 3.  Analytical Results from Groundwater Samples from Well 299-W11-42 
 

Sample Depth (ft) Nitrate (mg/L)(a) 

Specific 
Conductance 

(µS/cm) 

240 Not measured 580 
245 Not measured 688 
250 Not measured 660 
255 302 758 
265 Not measured 1392 
270 Not measured 1419 
275 Not measured 1420 
280 576 1400 

(a) Nitrate is mg/L as NO3
-.  Analyzed by HACH cadmium 

reduction method (Method 8039) using a DR/2010 
portable spectrophotometer.  Reagent blank corrected. 

 
6.2 Well Construction 
 
 The permanent casing and screen were installed in well 299-W11-42 in September 2000.  A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 271.77 ft to 236.76 ft bgs.  The 
permanent casing is 4-in.-inner-diameter stainless steel from 236.76 ft bgs to 2.5 ft above ground surface.  
The well has a 2-ft stainless steel sump below the screen. 
 
 The filter pack is 10-20 mesh silica sand from 280 to 225.5 ft bgs.  The annular seal is bentonite 
pellets from 225.5 to 217.8 ft, bentonite crumbles from 217.8 to 10.2 ft depths, and Portland cement grout 
from 10.2 ft to the surface.  A protective casing with a locking cap extends to 3.5 ft above the surface.  A 
4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface.  Four protective steel posts and 
a brass marker stamped with the well number were placed into the concrete.  The 4-in. permanent casing 
extends 2.5 ft above the concrete pad and the protective casing extends 3.5 ft above the pad.  The Well 
Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A. 
 
 The vertical and horizontal coordinates of the well were surveyed in March 2001.  The horizontal 
position of the well was determined by Global Positioning System observations referenced to horizontal 
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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 bench marks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 2.  
 
6.3 Well Development and Pump Installation 
 
 Well 299-W11-42 was developed in September 2000.  A temporary, submersible pump was used to 
remove about 2,250 gal of formation water.  First, approximately 1,200 gal of water were removed from 
the well at 24 gal/min with the pump intake at 269.15 ft bgs (31.09 ft below the water table) resulting in 
1.1 ft drawdown.  Second, approximately 1,150 gal of water were pumped at 25 gal/min with the pump 
intake at 248.23 ft bgs (about 10.1 ft below the water table) resulting in 1.3 ft drawdown.  The final 
turbidity was 1.14 NTU. 
 
 A dedicated Hydrostar sampling pump was installed in well 299-W11-42 in September 2000.  The 
sampling pump intake is at 248.9 ft bgs (or 10.9 ft below the water table).  The depth to water was 
measured at 237.95 ft bgs on September 14, 2000. 
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Appendix B 
 
 
 

Physical Properties Data 
 
 
 This Appendix includes the results of field testing for particle size distribution to support the selection 
of well screen slot size and filter pack grain size for wells 299-W11-40 and 299-W11-41.  Particle size 
analysis was done using standard sieve techniques.  
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Appendix C 
 
 
 

Borehole Geophysical Logs 
 
 
 This appendix contains the borehole geophysical logs obtained from borehole 299-W11-41.  The logs 
were run and analyzed by Duratek, Waste Management Federal Services Northwest, Inc. and MacTec.  
Included with the logs are Log Header sheets and Log Analysis Summary Reports. 
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