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Summary 
 
 
 This document is a compilation of the information on well drilling and construction, well develop-
ment, pump installation, and sediment sampling at two new RCRA wells (299-W14-18 and 299-W15-
765) at Waste Management Area TX-TY in August through October 2001.  These wells were constructed 
to the specifications and requirements described in Washington Administrative Codes 173-160 and 
173-303. 
 
 In well 299-W14-18, groundwater samples were collected during drilling, and borehole and drill 
cuttings were monitored regularly for organic vapors and radionuclide contaminants.  Radiological 
contamination was found between 47 and 65 ft below ground surface (bgs).  The borehole was geophysic-
ally logged with spectral gamma-ray and neutron moisture tools on September 25, 2001.  Cesium-137 
was found between 35 and 40 ft bgs at a maximum concentration of 0.50 pCi/g.  Cobalt-60 was identified 
between 35 and 40 ft bgs.  Europium-152/154 was found between 36 and 65 ft bgs and 85 and 95 ft bgs. 
 
 In well 299-W15-765, groundwater samples were collected during drilling and borehole and drill 
cuttings were monitored regularly for organic vapors and radionuclide contaminants.  The borehole was 
geophysically logged with spectral gamma-ray and neutron moisture tools on September 28 and 29, 2001.  
Cesium-137 was detected near the surface at 1.1 to 0.4 pCi/g.  No other manmade radionuclide was 
detected. 
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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 August 2001 through 
October 2001 in partial fulfillment of Tri-Party Agreement (Ecology 1996) milestone M-24-00M.  The 
well names are 299-W14-18 and 299-W15-765; the corresponding well numbers are C3396 and C3397, 
respectively.  Well 299-W14-18 is located east of the northern part of 241-TX tank farm and is a down-
gradient well replacing well 299-W14-2, which is dry.  Well 299-W15-765 is an upgradient well, located 
west of 241-TY tank farm, and replaces well 299-W15-12, which is dry.  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.1 
 
 This document compiles information on the drilling and construction, well development, pump 
installation, and sediment sampling applicable to the installation of the two new wells.  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; and Appendix C contains 
borehole geophysical logs.  Additional documentation concerning well construction is on file with 
Bechtel Hanford, Inc., Richland, Washington. 
 
 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 to metric units, multiply feet by 0.3048 to obtain 
meters; multiply inches by 2.54 to obtain centimeters. 
 
 
 

2.0 Well 299-W14-18 
 
 
2.1 Drilling and Sampling 
 
 Well 299-W14-18 was drilled during August to October 2001 with a cable tool rig and core barrel 
from the surface to 95 ft below ground surface (bgs) and cable tool rig and hard tool from 95 ft bgs to  

                                                      
1 Letter from J. S. Fruchter (Pacific Northwest National Laboratory) to G. B. Mitchem (Bechtel Hanford 
Inc.) Description of Work for Drilling of CY 2001 RCRA Groundwater Monitoring Wells, dated April 16, 
2001. 
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Figure 1.  Map of Waste Management Area TX-TY and Locations of Wells in the Groundwater  
 Monitoring Network 
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total depth of 261.5 ft bgs.  Temporary 10-¾ in.-outside-diameter, carbon steel casing was used from the 
surface to 68.6 ft bgs and 8 ⅝ in. temporary casing was used from the surface to total depth.  Five feet of 
bentonite and 30 gal of water were added to the borehole at 69 ft bgs (where casing was downsized) to 
prevent spreading of contamination.  An unknown amount of water was added to the borehole during hard 
tool drilling. 
 
 The sediments encountered during drilling were predominantly sand, silty sand, and sandy gravel of 
the Hanford formation from the surface to about 88 ft bgs; Plio-Pliestocene silty sand from about 88 to 
112 ft bgs; and Ringold Formation sand, sandy silt, gravelly silt, silty gravel and sandy gravel from about 
112 ft to total depth (261.5 ft bgs).  The geologist’s log is included in Appendix A.   
 
 Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.  
Also, two split spoon samples were taken from 222.0 to 224.0 ft and from 255.0 to 257.0 ft bgs for 
analysis of particle size distribution.  Particle size distribution data are in Appendix B.   
 
 Two groundwater samples were collected during drilling.  The samples were collected from the top of 
the uppermost aquifer and at total depth.  The samples were analyzed in the Pacific Northwest National 
Laboratory at 3720 building using standard operating procedures.  The samples were tested for anions, 
specific conductivity, metals, pH, technetium-99, and uranium-238.  All available analytical data are 
given in Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide 
contaminants.  Radiological contamination was found between 47 and 65 ft bgs.    
 
 The borehole was geophysically logged with spectral gamma-ray and neutron moisture tools on 
September 25, 2001.  Cesium-137 was identified at the surface and at 35 to 40 ft bgs with a maximum 
concentration of 50 pCi/g.  Cobalt-60 was also identified between 35 and 40 ft depth.  Europium-152/154 
was identified between a depth of 35 and 65 ft and 85 and 95 ft, with the maximum concentration of 
about 100 pCi/g in both zones. 
 
2.2 Well Completion 
 
 The permanent casing and screen were installed in well 299-W14-18 in November 2001.  A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 253.05 to 218.06 ft bgs.  The 
permanent casing is 4-in.-inner-diameter, stainless steel from 218.06 bgs to 2.0 ft above ground surface.  
A 2-ft-long stainless steel sump is below the screen from a depth of 255.05 to 253.05 ft. 
 
 The filter pack is 10 to 20 mesh silica sand from 261.5 to 208.4 ft bgs.  The annular seal is bentonite 
pellets from 208.4 ft to 203.3 ft, granular bentonite from 203.3 ft to 10.5, and Portland cement grout from 
10.5 ft bgs to the surface.  A 4 ft by 4 ft by 6 in. 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 extends 2.48 ft above the concrete pad.  
The Well Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A. 
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 The vertical and horizontal coordinates of the well were surveyed in December 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 benchmarks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 1 and the survey data sheet is included in Appendix A. 
 

Table 1.  Survey Data for New Wells at Waste Management Area TX-TY 
 

Well Name Easting (m) Northing (m) Elevation (m) Reference Point 

566897.47 136344.15  Center of casing 
  205.019 “X” on rim of casing 

299-W14-18 

566897.44 136344.43 204.263 Brass cap 
566697.02 136373.06  Center of casing 

  205.299 Top of casing 
299-W15-765 

566697.00 136373.39 204.505 Brass cap 

 
2.3 Well Development and Pump Installation 
 
 Well 299-W14-18 was developed in November 2001.  A temporary, 3 hp, submersible pump was 
used to remove approximately 910 gal of formation water at 10 gpm with a drawdown of 20.3 ft and 
600 gal at 5 gpm with drawdown of 19 ft.  The pump intake was at 248 ft bgs and final turbidity was 
1.23 NTU. 
 
 A dedicated submersible sampling pump was installed in well 299-W14-18 in November 2001.  The 
sampling pump intake is at 240.35 ft below top of casing (the casing extends 2.48 ft above the concrete 
pad) or about 17.7 ft below the water table.  Static water level was 220.17 bgs on November 8, 2001. 
 
 
 

3.0 Well 299-W15-765 
 
 
3.1 Drilling and Sampling 
 
 Well 299-W15-765 was drilled in September 2001 with an air rotary drill rig from the surface to a 
total depth of 267 ft bgs.  Temporary 10-in.-outside-diameter, carbon steel casing was used for the entire 
depth.  Unknown amounts of water were added to the borehole at 140 ft and 220 ft bgs to unplug the drill 
bit. 
 
 The sediments encountered during drilling were dominantly sand, gravel, sandy gravel, and gravely 
sand of the Hanford formation from the surface to about 93 ft bgs; Plio-Pliestocene silt and sandy silt 
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from 93 ft to about 115 ft bgs; and Ringold Formation sand, sandy gravel, gravelly sand, and gravel from 
115 ft to total depth (267 ft bgs).  The geologist’s log is included in Appendix A.   
 
 Grab samples for geologic description and archive were collected every 5 ft throughout the borehole.  
Also, two groundwater samples were collected during drilling.  The samples were collected from the top 
of the uppermost aquifer and at total depth.  The samples were analyzed by the Pacific Northwest 
National Laboratory using standard operating procedures.  The samples were tested for anions, specific 
conductivity, metals, pH, technetium-99, and uranium-238.  All available analytical data are given in 
Appendix B. 
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants.  No contamination was found by field screening methods.  The borehole was geophysically 
logged with spectral gamma-ray and neutron moisture tools on September 28 and September 29, 2001.  
Cesium-137 was identified from the surface to a depth of 6 ft.  Cesium-137 concentrations ranged from 
about 1.1 pCi/g at the surface to 0.4 pCi/g at 6 ft bgs. 
 
3.2 Well Completion 
 
 The permanent casing and screen were installed in well 299-W15-765 in October 2001.  A 4-in.-
inner-diameter, stainless steel, wire wrap, 20 slot screen was set from 255 ft to 220 ft bgs.  The permanent 
casing is 4-in.-inner-diameter, stainless steel from 220 ft bgs to 2.3 ft above ground surface.  
 
 The filter pack is 10 to 20 mesh silica sand from 265 ft to 209.5 ft bgs.  The annular seal is bentonite 
pellets from 209.5 to 204.8 ft, bentonite crumbles from 204.8 ft to 10.2 ft, and Portland cement from 
10.2 ft bgs 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 protective casing extends 2.61 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 December 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 benchmarks established by the U.S. Army Corps of 
Engineers. Survey data are included in Table 1 and the survey data sheet is included in Appendix A. 
 
3.3 Well Development and Pump Installation 
 
 Well 299-W15-765 was developed in October 2001.  A temporary, 3 hp, submersible pump was used 
to remove ~2,250 gal of formation water.  First, about 1,470 gal of water were removed from the well at 
30 gal/min with a drawdown of about 4.7 ft.  The pump intake was at 252.8 ft bgs.  Second, about 780 gal 
of water were removed at 30 gal/min with the pump intake at 237.8 ft bgs resulting in 4.3 ft of drawdown.  
The final turbidity was 4.69 NTU.   
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 A dedicated, Redi Flo-2 submersible sampling pump was installed in well 299-W15-765 in October 
2001.  The sampling pump intake is at 228.38 ft bgs (or about 7.9 ft below the water table).  Static water 
level was 220.51 ft bgs on October 31, 2001. 
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Physical and Chemical Properties Data 
 
 
 This appendix includes the results of testing for particle size distribution on split spoon samples from 
the wells 299-W14-18 and 299-W15-765.  The particle size analyses were done by CH2M HILL Hanford, 
Inc. using standard sieve techniques.  Also in this appendix are the results of laboratory testing for metals, 
anions, electrical conductivity, technetium, and uranium-238.  Laboratory analyses were done at Pacific 
Northwest National Laboratory using standard laboratory procedures. 
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Table B.1.  Electrical Conductivity and pH in Wells 299-W14-18 and 299-W15-765 
 

Well Name and Depth (ft) pH EC (mS/cm) 

299-W14-18 
220 7.65 0.543 
262 7.61 0.269 
299-W15-765 
238 7.39 0.352 
265 7.46 0.674 

 
Table B.2.  Metals in Samples from Wells 299-W14-18 and 299-W15-765 

 

Well Name and 
Depth (ft) 

Al 
394.4(a) 
<125(b) 

As 
193.7 
<125 

B 
249.7 
<125 

Ba 
455.4 
<25 

Ca Rad 
393.7 
<50 

Cd 
228.8 
<25 

Co 
228.6 
<25 

Cr 
267.7 
<30 

Cu 
324.8 
<50 

Fe 
274.0 
<50 

299-W14-18 

220 <125 (25) (41) 87 40281 <25 <25 <30 <50 (10) 

262 <125 (12) (29) 53 19041 <25 (2) (3) (4) 67 

299-W15-765 

238 <125 <125 (66) 41 29789 <25 (2) <30 <50 <50 

265 <125 (41) (19) 78 68144 <25 (3) (3) <50 109 

 

Well Name and 
Depth (ft) 

K Rad 
766 

<12500 

Mg Rad 
279.6 
<50 

Mn 
294.9 
<113 

Mo 
204.6 
<25 

Ni 
231.6 
<50 

Sr Rad 
407.8 
<50 

Zn 
213.9
<25 

Na Rad 
589.6 
<2500 

S 
182.6 
<2500 

Ti 
334.9 
<2500 

Zr 
343.8
<125 

299-W14-18 

220 7589 14926 559 174 (4) 198 <25 36356 18402 <125 <125 

262 5175 6652 141 96 (3) 91 (4) 16576 10155 <125 <125 

299-W15-765 

238 4282 10115 164 244 (3) 133 <25 18486 13805 <125 <125 

265 5120 23041 538 105 (3) 286 <25 19334 16720 <125 <125 

All concentrations are reported in µg/L (ppb). 
(a) Wavelength. 
(b) Lower limit of quantification. 
(c) Indicates analyte below lower limit of quantification or suspect value. 
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Table B.3.  Technetium-99 and Uranium-238 in Samples from Wells 299-W14-18 and 299-W15-765 
 

Well Name and Depth (ft) 
Tc-99(a) 

<0.05(b) µg/L 
U-238 

<0.025 µg/L 

299-W14-18 
220 (0.006) 0.564 
262 (0.005) 0.143 
299-W15-765 
238 (0.004) 0.270 
265 (0.009) 0.913 

All concentrations reported in µg/L (ppb). 
(a) Isotope of choice. 
(b) Lower limit of quantification. 
(c) Signifies value is below limit of quantification. 

 
Table B.4.  Anions in Samples from Wells 299-W14-18 and 299-W15-765 

 
Well Name and 

Depth (ft) Fluoride Chloride Nitrite Bromide Nitrate Sulfate Phosphate Carbonate

299-W14-18 
220 0.87 31.71 4.27 <1.00 56.85 55.58 <1.50 64.24 
262 0.70 7.59 <1.00 <1.00 3.26 32.22 <1.50 73.01 
299-W15-765 
238 0.95 14.10 2.05 <1.00 24.27 42.93 <1.50 77.59 
265 0.42 19.39 2.77 <1.00 174.11 52.11 <1.50 95.97 

Note:  All concentrations reported in parts per million (ppm). 
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Appendix C 
 
 
 

Borehole Geophysical Logs 
 
 
 This appendix contains the borehole geophysical logs obtained from boreholes 299-W14-18 and 299-
W15-765.  The logs were run and analyzed by MACTEC-ERS.  Analyses of the results are included with 
the logs. 
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