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Summary 
 
 
 This report details the installation of well 299-W10-28 that was installed as a Resource Conservation 
and Recovery Act groundwater monitoring well at Waste Management Area T in September and October 
2001.  Along with a description of the drilling and sampling, well completion, well development and 
pump installation are three appendices.  Appendix A contains the Well Summary Sheet, Well Con-
struction Summary Report, and the geologists log.  Appendix B contains data on the physical and chemi-
cal properties of the sediments and groundwater.  Appendix C contains the borehole geophysical logs. 
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1.0 Introduction 
 
 
 Well 299-W10-28 (C3400) was installed at the single-shell tank farm Waste Management Area 
(WMA) T in September and October 2001.  The well was installed as a Resource Conservation and 
Recovery Act (RCRA) groundwater monitoring well in partial fulfillment of Tri-Party Agreement 
(Ecology et al. 1998) milestone M-24-00M.  Well 299-W10-28 is located on the west side of 241-T tank 
farm between the 216-T-5 trench and the tank farm fence.  The well is an upgradient well in the 
monitoring network that replaces the non-standard RCRA well 299-W10-1.  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 Codes 173-160 and 173-303, the updated 
assessment plan for WMA T (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 and groundwater sampling applicable to the installation of well 299-W10-28.  
Appendix A contains the Well Summary Sheet (as-built diagram), the Well Construction Summary 
Report, and the geologist’s log; Appendix B contains physical and chemical properties data; and 
Appendix C contains the 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 by drillers to measure and 
report depths and well construction details.  The information below can be used for conversion to metric 
units: 

• 1 foot (ft) = 0.3048 meters 
• 1 inch (in.) = 2.54 centimeters 
• 1 gallon (gal) = 3.785 liters 

 

                                                      
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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2.0 Well 299-W10-28 
 
 
2.1 Drilling and Sampling 
 
 Well 299-W10-28 was drilled with a cable tool drill rig and drive barrel between 0 and 175 ft below 
ground surface (bgs) and by hard tool from 175 ft to a total depth of 280 ft bgs.  Temporary 11-¾-in.-outside-
diameter, carbon steel casing was placed from the surface to 109.8 ft bgs and 8-⅝-in.-outside-diameter  
 

 
 

Figure 1.  Map of Waste Management Area T and Locations of Wells in the Groundwater  
 Monitoring Network 
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casing from 0 to 278.4 ft bgs.  About 175 gal of water were added to the borehole during hard tool 
drilling.  Also, about 30 gal of water were add during the initial stages of well construction to rinse 
bentonite, used as a plug in the bottom of the borehole, from the inside of the casing. 
 
 Sediments encountered during drilling were the Hanford formation, the Plio-Pleistocene Unit and the 
Ringold Formation.  The uppermost sediments from the surface to ~78 ft bgs were predominantly sandy 
gravel and sand with lesser amounts of silty sandy gravel of the Hanford formation.  These were underlain 
from 79 to 110 ft bgs by Plio-Pleistocene Unit sand and sandy silt and caliche.  Undifferenciated Plio-
Pleistocene/Upper Ringold Formation sandy silt and sand exists from a depth of 110 to 128 ft.  Silty 
sandy gravel, silty sand and gravelly sand of the Ringold Formation Unit E occurs from 128 ft to total 
depth of 280 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 228 to 230 ft bgs and at 262 to 264.5 ft bgs for 
analysis of particle size distribution.  The particle size distribution data are in Appendix B.   
 
 Two groundwater samples were collected during drilling.  The samples were air lifted slurries of 
cuttings and water obtained during air rotary drilling.  One sample was from the water table (252 ft bgs) 
and the other from total depth (280 ft bgs).  The samples were analyzed at the Applied Geology and 
Geochemistry Laboratories at Pacific Northwest National Laboratory for anions, metals, specific 
conductance, and technetium-99.  All available results are included in Appendix B.   
 
 The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants.  No contamination was noted.  The borehole was geophysically logged with spectral gamma 
and moisture tools on September 29 and October 1, 2001.  No manmade radionuclides were detected.  
The responses in the moisture log below 175 ft depth probably reflects water added to the borehole during 
hard tool drilling.  The borehole logs are in Appendix C.  
 
2.2 Well Completion 
 
 The permanent casing and screen were installed in well 299-W10-28 during October 2001.  A 4-in.-
inner-diameter, stainless steel, wire wrap (0.020 in. slot) screen was set from 225.19 to 260.19 ft bgs.  The 
permanent casing is 4-in.-inner-diameter stainless steel from 225.19 ft bgs to 2.0 ft above ground surface.  
There is a 2-ft stainless steel sump below the screen from 262.19 to 260.19 ft.  
 
 The borehole was backfilled with sand from 280.0 ft to 275 ft bgs and bentonite from 275.0 to 
271.6 ft bgs.  The filter pack is 10 to 20 mesh silica sand from 271.6  to 215.2 ft bgs.  The annular seal is 
⅜-in. bentonite pellets from 215.2 to 209.4 ft bgs, bentonite crumbles from 209.4 to 10.3 ft bgs, and 
Portland cement from 10.3 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 
is 2.38 ft above ground surface.  The Well Summary Sheet (as-built) and Well Construction Summary 
Sheet 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 bench marks established by the U.S. Army Corps 
of Engineers.  Survey data are included in Table 1.  A copy of the survey data sheet is in Appendix A. 
 

Table 1.  Survey Data for Well 299-W10-28 at Waste Management Area T 
 

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

566701.55 136709.93  Center of Casing 
  206.826 “X” on Rim of Casing 299-W10-28 

566701.57 136710.24 206.100 Brass Cap 

 
2.3 Well Development and Pump Installation 
 
 Well 299-W10-28 was developed in October 2001.  A temporary, 3-hp, submersible pump was used 
to remove ~3,020 gal of formation water.  First, ~2,300 gal of water were pumped from the well at 14 to 
30 gal/min with 0.43 ft of drawdown.  The pump intake was at 258.5 ft bgs (about 33.0 ft below the water 
table).  Next, the pump was raised about 17 ft to 241.5 ft bgs and 720 gal were removed at 30 gal/min 
with 0.56 ft of drawdown.  The final turbidity was 0.76 NTU. 
 
 A dedicated Redi-Flo 2 sampling pump was installed in well 299-W10-28 in October 2001.  The 
sampling pump intake is at 233.82 ft bgs or 8.45 ft below the water table.  The depth to water was 
measured at 225.51 ft bgs on October 17, 2001.   
 
 
 

3.0 References 
 
 
Caggiano, J. A. and C. J. Chou.  1993.  Interim-Status Groundwater Quality Assessment Plan for the 
Single Shell Tank Waste Management Areas T and TX-TY.  WHC-SD-EN-AP-132, Rev. 0, Westinghouse 
Hanford Company, Richland, Washington. 
 
Ecology - Washington State Department of Ecology, U.S. Environmental Protection Agency, and U.S. 
Department of Energy.  1998.  Hanford Federal Facility Agreement and Consent Order.  Document No. 
89-10, Rev. 5 (The Tri-Party Agreement), Ecology, Olympia, Washington. 
 
Hodges, F. N. and C. J. Chou.  2001.  RCRA Assessment Plan for Single-Shell Tank Waste Management 
Area T at the Hanford Site.  PNNL-12057, Pacific Northwest National Laboratory, Richland, 
Washington. 
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NAVD88.  1988.  North American Vertical Datum of 1988. 
 
RCRA - Resource Conservation and Recovery Act.  1976.  Public Law 94-580, as amended, 90 Stat. 
2795, 42 USC 6901 et seq. 
 
WAC 173-160, Washington Administrative Code.  Minimum Standards for Construction and 
Maintenance of Wells.  Olympia, Washington. 
 
WAC 173-303, Washington Administrative Code.  Dangerous Waste Regulations.  Olympia, 
Washington. 
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Appendix B 
 
 
 

Physical and Chemical Properties Data 
 
 
 This appendix includes the results of testing for particle size distribution on split spoon samples from 
the wells 299-W10-28.  The analyses were done by CH2M HILL Hanford, Inc. using standard sieve 
techniques. 
 
 This appendix also contains the results of testing two groundwater samples for technetium-90, 
uranium-238, metals, and anions.  Technetium and uranium were measured by inductively coupled 
plasma-mass spectrometry and metals by inductively coupled plasma-atomic emission spectrometry.  
Anions were measured by chromatography.  All samples were acidified with 2% HNO3 and analyzed 
according to standard operating procedures at PNNL laboratories.  Sample depths were 252 ft and 
280 ft bgs. 
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Table B.1.  Electrical Conductivity and pH for Samples from Well 299-W10-28  
 

Depth (ft) pH EC (mS/cm) 

252 7.45 1.381 
280 7.36 0.784 

 
Table B.2.  Metals in Samples from Well 299-W10-28 

 

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 

252 <125 (20 (67) 101 37243 <25 <25 44 (16) 1365 

275 <125 (77) (81) 120 59564 <25 (2) (2) (1) (9) 

 

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 

252 8935 11454 235 607 (12) 195 <25 214494 17173 <125 <125 

275 9751 18976 551 165 (3) 255 <25 44151 13085 <125 <125 

All concentrations are reported in µg/L (ppb). 
(a) Wavelength. 
(b) Lower limit of quantification. 

 
Table B.3.  Technetium-99 and Uranium-238 in Well 299-W10-28 

 

Depth (ft) 
Tc-99(a) 

<0.05(b) µg/L 
U-238 

<0.025 µg/L 

252 (0.005) 0.219 
280 (0.005) 0.149 

(a) Isotope of choice. 
(b) Lower limit of quantification. 

 
Table B.4.  Anions in Samples from Well 299-W10-28 

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

252 1.81 34.10 77.29 <1.00 562.42 51.81 <1.50 48.13 
280 0.91 20.81 19.74 <1.00 274.70 40.62 <1.50 52.50 

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 borehole 299-W10-28.  The logs 
were obtained and analyzed by MACTEC-ERS. 
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