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1.0 Introduction

Three new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were

installed at the single-shell tank farm Waste Management Area (WMA) S-SX in October 1999 through

February 2000 in fulfillment of Tri-Par& Agreement (Ecology 1996) milestone M-24-41. The wells are

299-W22-48, 299-W22-49, and 299-W22-50. Well 299-W22-48 is located east of the southeast corner of

241-S tank farm and is a new downgradient well in the monitoring network. Well 299-W22-49 is located

on the east side of the 241 -SX tank farm, adjacent to well 299-W22-39, which it replaces in the moni-

toring network. Well 299-W22-50 is located at the southeast corner of the 241 -SX tank farm and is a

replacement for downgradient monitoring well 299-W22-46, which is going dry. The locations of all

wells in the WMA S-SX monitoring network are shown on Figure 1.

The original assessment monitoring plan for WMA S-SX was issued in 1996 (Caggiano 1996). That

plan was updated for the continued assessment at WMA S-SX in 1999 (Johnson and Chou 1999). The

updated plan provides justification for the new wells. The new wells were constructed to the specifi-

cations and requirements described in Washington Administrative Code (WAC) 173-160 and WAC

173-303, the updated assessment plan for WMA S-SX (Johnson and Chou 1999), and the description

of work for well drilling and construction.l

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-W22-48,

299-W22-49 and 299-W22-50. 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 laboratory

analyses of the physical properties of sediment samples obtained during drilling. Appendix C contains

borehole geophysical logs, and Appendix D contains the analytical results from groundwater samples

obtained during well drilling and construction. 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. Conversion to metric is made by multiplying feet by 0.3048

to obtain meters or multiplying inches by 2.54 to obtain centimeters.

1 Letter fi-om R. M. Smith, Pacific Northwest NationaI Laboratory, Richkmd, Washington, to G. C.

Henckel, Bechtel Hanford, Inc., dated May 26, 1999, “Description of Work for Drilling of CY 1999

RCRA Monitoring Wells.”
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Figure 1. Map of WMA S-SX and Locations of Wells in the Groundwater Monitoring Network
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2.0 Well 299-W22-48

2.1 Drilling and Sampling

Well 299-W22-48 was drilled with a cable tool drill rig and split-spoon sampler between O and

193.5 ft below ground surface (bgs) and by hard tool from 193.5 ft to total depth of 249 ft bgs.

Temporary 11 %-in.-outside-diameter, carbon steel casing was placed fi-om the surface to 50 ft bgs and

8 5/8-in. -outside-diameter casing fi-om 50 ft to 246 ft bgs. Two gallons of water were added to the

borehole at 132 il and 1 gal at about 134 ft bgs to facilitate sampling. Approximately 500 gal were added

in the depth interval drilled by hard tool.

Sediments encountered during drilling were predominantly sands and sandy gravels of the Hanford

formation from the surface to about 134 ft bgs; Plio-Pliestocene silty sands and calcareous silty sands

from 134 to about 149 ft bgs; undifferentiated Plio-Pleistocene/Ringold formation silts and sands from

149 ft to 191 ft bgs; and Ringold Formation silty sandy gravels from 191 ft to total depth (249 fi bgs).

The geologist noted a possible elastic dike in the samples from 116 ft and 168 ft depths. The geologist’s

log is included in Appendix A.

The borehole was sampled continuously by split spoon from the surface to 193 ft for analysis of

chemical and physical properties. Two additional split spoon samples were obtained from 234 to 236.5 ft

bgs and fi-om 240.5 to 242.5 fl bgs. Grab samples for analysis of moisture content were obtained at

approximately 5 ft intervals from the surface to the water table fi-om material in the split spoon drive shoe.

Also, grab samples for geologic description and archive were collected every 5 ft from hard tool cuttings

between 195 ft and total depth. Available results from analytical testing of sediment samples are in

Appendix B.

Two water samples were collected by bailer during drilling from 236 ft and 247 ft depths. The

analytical results for the sample from 236 R are in Appendix D. The sample from 247 ft depth was not

analyzed.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide

contaminants. No contamination was found.

The well was geophysically logged using high resolution, spectral gamma-ray and neutron-neutron

moisture instrumentation. Cesium-137 was detected between 1 and 2 ft bgs at a concentration of 5 pCi/g.

No other man-made radionuclides were detected. The geophysical Iogs are in Appendix C.

2.2 Well Completion

The permanent casing and screen were installed in well 299-W22-48 during November 1999. A

4-in. -inner-diameter, stainless steel, wire wrap (0.01 in. sIot) screen was set from 241.25 to 226.24 ft bgs.



“
The permanent casing is 4-in. -inside-diameter, stainless steel from 226.24 ft bgs to 2.0 ft above ground

surface. The bottom of the screen has a 4-in. PVC end cap to facilitate future deepening the well if

necessa~.

The filter pack is 10 to 20 mesh silica sand from 246.5 to 245 ft and 20 to 40 mesh silica sand from

245 to 216.1 ft bgs. The annular seal is Portland cement with bentonite from 216.1 to 209.6 ft bgs,

granular bentonite from 209.6 to 10.8 ft bgs, and Portland cement from 10.8 ft 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 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 2000. 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. 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. Corps of Engineers. Survey data are included in

Table 1

Table 1. Survey Data for New Wells At WMA S-SX

Easting Northing Elevation
Well Name m (ft) m (ft) m (ft)

566,996.641 134,425.096 Center of Casing
(1,860,219.59) (441,025.888)

299-W22-48 207.895 “X” on Casing
(682.068)

566,996.585 134,425.499 207.132 Brass Cap
(1,860,219.406) (441,027.210) (679.565)

566,904.383 134,201.625 Center of Casing
(1,859,916.907) (440,292.717)

299-W22-49
204.719 “X on Casing

(671.648)

566,904.346 134,201.999 203.927 Brass Cap
(1,859,916.785) (440,293.944) (669.050)

566,904.261 134,139.756 Center of Casing
(1,859,916.507) (440,089.739)

299-W22-50
205.012 “X” on Casing

(672.610)

566,904.365 134,140.036 204.142 Brass Cap
(1,859,916.848) (440,090.654) (669.755)

4
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2.3 Well Development and Pump Installation

d

Well 299-W22-48 was”developed in November 1999. A temporary, 2 hp, submersible pump was

used to remove approximately 420 gal of formation water from the well at 1.7 to 3 gal/rein. The pump

intake was at 240.05 ft bgs. The drawdown was approximately 7 ft at the final flow rate of 3 gal/rein.

The final turbidity was 1.99 NT’U.

A dedicated Hydrostar sampling pump was installed in well 299-W22=48 in December 1999. The

sampling pump intake is at 235.33 ft bgs (or about 7.5 ft below the water table). Static water level was

227.85 ft bgs on November 9, 1999.

3.0 Well 299-W22-49

3.1 Drilling and Sampling

Well 299-W2249 was drilled with a cable tool drill rig from O to 50 ft bgs and by air rotary rig from

50 ft to the total depth of 239 ft bgs during October and November 1999. Temporary 11 %-in.-outside-

diameter, carbon steel casing was placed from the surface to 50 ft bgs and 8 5/8-in. -outside-diameter

casing from 50 ft to 236.5 ft bgs. About 35 gal of water were added during drilling at 236 ft bgs to reduce

heaving sand.

Preliminary evaluation shows that the sediments encountered during drilling were predominantly sand

and silty sand of the Hanford formation fi-om the surface to about 125 ft bgs; Plio-Pliestocene silty sand

from about 125 to 145 ft bgs; and Ringold Formation sandy gravels and gravelly sand from 145 ft to total

depth (239 ft bgs). The geologist’s log is in Appendix A.

Sediment samples were collected at approximately 5 I? intervals for geologic description and archive

throughout the entire borehole. Three split spoon samples were collected from 220 to 222 ft, 223 to

224 ft, and 230 to 232 h bgs for analysis of grain size distribution. Data are in Appendix B. Two ground-

water samples were collected by pump at219 ft and 239 ft bgs during drilling. The results of the ground-

water analyses are in Appendix D.

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 November 1999. Cesium-137 was identified at the ground surface at a con-

centration of 8.6 pCi/g. No other contamination was identified. The geophysical logs are in Appendix C.

5



3.2 Well Completion

The permanent casing and screen were installed in well 299-W22-49 in November 1999. A 4-in.-

inside-diameter, stainless steel, continuous wire wrap (0.01 in. slot) screen was set from 232.9 to 217.9 ft

bgs. The permanent casing is 4-in. -inside-diameter stainless steel from 217.9 ft bgs to 2.0 ft above

ground surface. The bottom of the screen has a 4-in. PVC end cap.

The filter pack is 20 to 40 mesh silica sand from 238.0 to 206.6 ft bgs. The annular seal is Portland

cement with bentonite fi-om 206.6 to 184.6 ft bgs, granular bentonite horn 184.6 to 13.5 ft bgs, and

Portland cement from 13.5 ft to the surface. A 4 R 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 Well Summary Sheet (as-built) and Well

Construction Summary Report are included in Appendix A.

During well construction, approximately 200 ft of tremie pipe broke and fell into the annular space

immediately after placing the cement plug above the filter pack. The tremie pipe could not be retrieved

and became cemented in place. A camera survey of the borehole and a well straightness test showed no

damage to the casing or screen. Measurements of pH (7.75) and conductivity (206 @cm) during well

development indicate the cement plug had no influence on water chemistry.

The vertical and horizontal coordinates of the well were surveyed in March 2000. 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. 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. Corps of Engineers. Survey data are included in

Table 1.

3.3 Well Development and Pump Installation

Well 299-W22-49 was developed in November 1999. A temporary, 2 hp submersible pump was used

to remove approximately 850 gal of formation water at a final flow rate of 10 gal/rein. The pump intake

was at 227.4 ft bgs. The drawdown was 2.2 ft and the final turbidity was 4.25 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W22-49 in December 1999. The

sampling pump intake is at 223.2 ft bgs (or about 4.9 ft below the water table). Static water level in the

well was 217.3 ft depth on November 15, 1999.

6



4.0 Well 299-W22-50

4.1 Drilling and Sampling

Well 299-W22-50 was drilled between November 1999 and January 2000. The borehole was drilled

by cable tool and drive barrel from O to 177.5 ft bgs and by hard tool from 177.5 to 241.0 ft bgs. Air

rotary drilling was used to finish the borehole from 241.0 ft to a total depth of 547.5 ft bgs. Temporary

carbon steel casing was used during drilling; 11 ~d-in.-outside-diameter casing was placed from O to

50.4 ft bgs, 8 5/8-in. -outside-diameter casing from 50.4 to 241.0 ft bgs, 6 5/8-in.-outside-diameter casing

from 241 to 474 ft bgs, and 4 %-in. -outside-diameter casing from 474 to 547.5 ft bgs.

The sediments encountered during drilling were predominantly sand and gravelly sand of the Hanford

formation fi-om the surface to about 126 ft bgs; Plio-Pliestocene silt, silty sand and sandy gravel from

126 to about 142 ft bgs; Ringold Formation Unit E sandy gravel and silty sandy gravel from 142 to about

459 fl bgs; Ringold Formation Lower Mud Unit fiorn 459 ft to about 495 R bgs; and Ringold Formation

Unit A gravels from 495 R to total depth. A possible elastic dike was identified by the geologist at 111 ft

depth. The geologist’s log is included in Appendix A.

Grab samples were collected at approximately 5 ft intervals from the surface to 20 ft depth and fi-om

180 ft to the bottom of the borehole (except from about 465 to 495 ft depth where returns were poor) for

geologic description and archive. Continuous split tube samples were taken from 20 ft to 177 ft depth and

from 220 to 223 ft, 227 to 229.5 ft, 232 to 234 ft, and 458 to 460 i? depths for analysis of chemical and

physical properties of the sediment. Available analytical results are in Appendix B.

Seven groundwater samples were collected during drilling from 220,241,258,313,393, 441, and

545 ft bgs. The sample from 220 ft bgs was taken with a bailer; all others were collected with a pump.

The results of the groundwater analyses are in Appendix D.

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 November 1999. Cesium-137 was identified at a depth of 1 ft at a con-

centration of 19 pCi/g. No other man-made radionuclides were identified. All borehole logs are in

Appendix C.

4.2 Well Completion

The borehole was abandoned from 547.5 to 240.75 ft bgs. It was filled from 547.5 to 498.5 ft with

4 to 9 mesh sand, from 498.5 to 450.3 ft with cement, and from 450.3 to 273.5 fi with pea gravel.



Bentonite was placed in the borehole from 273.5 to 255 ft and bentonite with natural fill fi-om 255 to

247.35 ft bgs. The abandonment was completed with 4 to 9 mesh sand from 247.35 to 246 fi, cement

from 246 to 245.35 ft, and 4 to 9 mesh sand from 245.35 to 240.75 ft bgs.

The permanent casing and screen were installed in well 299-W22-50 during January 2000. A 4-in.-

inside-diameter, stainless steel, wire wrap (10 slot) screen was set from 232.96 ftto217.95 R bgs. The

permanent casing is 4-in. -inside-diameter stainless steel from 217.95 ft bgs to 2.25 ft above ground

-surface. Centralizers were placed at the top and bottom of the screen and every 40 ft from the screen to

the surface. The bottom of the screen has a 4-in. PVC end cap.

The filter pack is 20 to 40 mesh silica sand from 240.75 to 208.2 ft bgs. The annular seal is cement

fi-om 208.2 to 199.5 ft bgs, 8 mesh bentonite crumbles from 199.5 ft to 10 ft, and cement from 10 ft to the

surface. A protective carbon steel 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 was placed into the concrete. 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 2000. 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. 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. Corps of Engineers. Survey data are included in

Table 1.

4.3 Well Development and Pump Installation

Well 299-W22-50 was developed in February 2000. A tempora~, submersible pump was used to

remove approximately 750 gal of formation water from the well at a final flow rate of about 10 gal/rein.

The pump intake was at 230.08 ft bgs. The drawdown was 7.2 R and the final turbidity was 3.55 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W22-50 in Februa~ 2000. The

sampling pump intake is at 224.06 ft bgs (or 4.8 ft below the water table). Static water level was

219.25 fi bgs on January 26,2000.
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1

Well ID: 0 ~~1 3

LocatiorK 56 Sy Z&k firm

Preparedly ~~ tio & Date [1 ~~~

Signature pti ~

CONSTRUCTION DATA

i
Description.

I 1
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I i
I

Diagram
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Feet Graphic

Loa
LithologicDescription
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WELL SUMMARY SHEET Date lIiZZI~G
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‘r-’” ““” GraphicFeet
LW

Liihologic Description I
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Start Date , ~{ ~{~ ~

WELL CONSTRUCTION SUMMARY REPORT FinishDate: 1{~ ~ ~ly? 1

Page * ofJ_

SpecificationNo.:O>>.~~p - [Rev. No.: 0 WellNarrw 2 T?- d LL - ~? Temp.WellNW ~ ss [3

ECNS u ~ ApproximateLocatiorx ~ & s~ %L f=-

Project Z G# ~ti< ~~&-,a A OlherCompanies: c H Z

DrillingCompany @ ~ ~ ~~ ~ .-a L~- --rJ-

Drillec ~_ ~1~

. ..-. TEMPOIURy CASINGAND DRILLPEPTH. :+, ?,;~ :“ -.

“SizefGrade/Lbs. Per Ft. Interval ShoeO.D.fl.D. Auger

fi)ll?y ’’dfl &Led sd A-.-.l@- I 2 ‘8/1( “ cableTOOL 0.$’ DiameterFrom& to

T)E ~f” ~O&&e.S& <0 - L ~G.5” ? %’” /~qg”’ AirRotaw.
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—-_
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- *2
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—

I Sample Description I Comments:

Sraptic Group f’Jame, Grain Sze Dktribution,Soil Classification, COlor. Depth of Casing, Drilling
Log MoistureContent,Sorting,Angularity,Mineralogy, Max Particle

Method, Method of Driving

Size, Reactionto HCI
SamplingTool, Sampler

Size, Water Level
. .%.“ /

.. “. -;Q” o -z.. . f. U.#f II%r- 5P+D (qs) - CaJ7fc 4=./,
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, :.-’. -.”
. . . . . . - ,. kf3-tJbtk>;2. <Y Y/2 Jk. qn.wbs. [r+)0*.-.
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● ✎ ✎
✌ ✚ ,.” ●“ k@A4-tQrJ%Jticl, I
,. ..,.

‘SW. . . 5 +42 20°

,. ;.. . ● J
..’ >. & ~&i ~ &h&. IO VL9’2 y.f.0/0 &loL~&-
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BOREHOLE LOG
Page ~ of ~

Date Iojzgfqq

I Sample Description ! Comments:
1

reject &CC~ &soa f. hb.d ha Reference MeasuringPoint & ~~ SW+% <

r’

Sample

3epth
(FtJ Type Blows

No. Rewvery

=tTD—
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—

“H
_A&c
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U
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Depth of Casing, DrillingGIZIP~C GroupName, Grain Size Distribution,Soil Classification,Color, Method Method of DrivingLog MoistureContent,Sorting,Angularity,Mineralogy, Mas Psrticle ‘
Sic, Reaction to HCI

SamplingTool, Sampler
Size, Water Level
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●
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✍✍✍
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✍✎✎ ✛
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✍✍✍✍
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.-r-.

$-. ~“ ?3
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.. f-w) * h-r.:. .’... I..,.
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f
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-4/aL pflti-i LJ@x Reference Measuring Point: qmaJ-J54u-

Sample Description 1’ Comments

Gw~c GroupName, Grain Size Dktribution,Soil Classification,Color,
Method Method of Driving
Depthof Casing, Drilling

Log MoistureContent,Sorting,Angularity,Mineralogy,Max Particle ‘
Size, Reactionto HCI

SamplingTool, Sampler
[f,” Size, Water Level/. I w. . ..-

>. .-” s&WO (s). 2.ry cl/L ~’,- ~~
-. . u
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—

. .cti @@ tc-~. d W- preference Measuring PoinE ++J w & Q

Sample Description Comments:

Depthof Casing, DrillingGrap~c Group Name, Grain Size Distribution,Soil Classification,Color, Method Methodof DrivingLog MoistureContent, Sorting,Angularity,Mineralogy, Max Particle
Size, Reaction to HCI

“SamplingTool, Sampler
Size, Water Level

*.”””.
:.””. Ihk Cbtzin+

----.-.. .. f?$%’[-.,<‘. .. . . . . ..
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. ...-..--:,...-,; ...,. . .
.. . .. “..
.: :....:
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. . . . . . .
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. ..”.
~...~

.
. .:: .”..
.. . ..-. . .
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,:.:....o~ $:..:.........; :. . *.::........ , ...;..----.......
. .,..’.... .’.
. . .. . .... .. ..
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. . . . ... .. . . .. ... . .. .:. ...... ... . ..,,
::. ”.-. :.
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. -...:. :-,.
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,.. .~. .,”:,. .
,. -.. .
.“. ,.
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.. -.”. ., . . . .. .
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. . . . . ....,. .
. . . .. .. . .. .
. . .. .. .. . . .
. ..” . . .. ..., ,
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Titie: ti(o~ls> Title &.O/@id. ,
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- SOCK

- sample
_ &//

- Ml%
f 3* x

- sock
- %pk
_ #[~
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Method Method of Driving
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Blows Log
~ecovery Moisture Content, Sorting, Angularity,Mineralogy,Max Particle

Size, Reactionto HCI
Sampling Tool, Sampler

Size, Water Level
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BOREHOLELOG
Page ~ of ~

Date j~. 3- qq

L Ss

Depth
Typem No

J-
$A+lf b

k
f- 3?

--lte I Sample Description Comments: I

IGrap~c Group Name, Grain Size Distribution, Soil Classification,Color,
Blows

Depth of Casing, Drilling

Log Moisture Content, Sorting,Angularity,Mineralogy,Max Particle
Method, Method of Driving

ecovery
Size, Reactionto HCI

Sampling Tool, Sampler
size, Water LevelI 1 1. . . . . [

NA
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BOREHOLE LOG
Page ~ of ~

Date: II-4- 99

Depth Graphic Group Name, GrainSize Distribution,Soil ciaSSifiCdiOrl, cOIOr. Depth of Casing, Drilling

Q. Type Blows Log
No.

MoistureContent,Sorting,Angularity,Mineralogy, Max Particle
Method, Method of Driving

Remvery
Size, Reactionto HCI

SamplingTool, Sampler
Size, Water Level

.:.:0:.>0’

~.h
- 596

- fl-r&
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BOREHOLE LOG
Page ~ of ~

‘ Date ~j-q-~Q

JellID 088/3 lWell Name: 199 -W22”-i.jq Location SE c ~~~e ~ r Sl ~ah~ Fa-rho

reject RL~/+ ReJou~Ce f+c+ec~lq~ ~el 1 Reference Measuring Pdnk Grou tId 5LW2ce

I
Sample Sample Description I Comments:

Depth
~ IIType Blows

No. Remver 11’ I
Depth of Casing, Drilling

‘rapMc Group Name, Grain Sue OWibution, Soil Classification,Color, Method ~ethd of ~nving
Lc&I Moisture Content, Sorting, Angularity,Mineralogy, Max Partide t

Y Sic, Reaction to HCI
SamplmgTool, Sampler

Size, Water Level I

u235–

I -1

A.23



Page J- of~

WELL SUMMARY SHEET 0515346 Oate: l/j@/iu

Well10: B88f Y WellName: 29T- wz 2-50
Location: zw w -ti{$ ;~t SE torht t 24/- SX hkb Project Rc~~ DFi/lt*tiQ FY 2000

Prepared By [,R ~ jk~ Date ~~ Reviewed By Be A&/&
/

Date /9/00
I

signature: Signatura
/

GEOLOGIUHYDROLOGIC DATA
~ Daoth in

Description

&u77b “& 4?? Gwm&es”

& /&.o/& /4%23’

< I

,
43/vm/sur?~ce.
d

uiagfam
-.

1--”
Feat Graphic

Log I
LithotogicDescri@!on

o

25

so

75

100

12s

I I
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WELL SUMMARY SHEET Date %JA

Description

62m4c/

ell Name. 29Q - W2 2-50 I
eject: Rc ~ A Dpl~i[ha

,, Fy 2000

GEOLOGICIHYDROLOGIC DATA
)eplh in
Feet Graphic

Loa LithologicDescription

Iso 2(+Isa‘:SQrdvGR/4VEi
52’+ /S.3]: SAND

1S3’+ IS6J: sQn~{;GRAvEL

. “..’.~..’,c [56)+ 17.s.5J: _SA~D~. ..... ~.:;.
.“::..’,..:..::.......... .“:..:,

- .:.:..:,:,..>>..
..... :.:.?.::.:.;-’,.:
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I
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WELL SUMMARY SHEET Date 111y/~

I v v CONSTRUCTION DATA”

I
Description

4--0.3– +q8.S : [emend

I

4%5- 5+7.s: AL?-

w% 4% fi%c2J&9m6?<A

$wd

Diagram

‘reject 4 “ FY&zzJ37-/>1>9
?eviewedBy & &~&~ Date

Ygnature He?-

GEOLOGIC/HYDROLOGIC DATA
Depthm -

Feet Graphic
Log

LithologicDescription

——-—-----
- ---- ----------

i. ~

-— -----=_—-——--
/#j,5_ -~<z-z

-----.——-----.-..A : O&,L-. . . . .. . . ‘!
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Page J_ of ~
BOREHOLE LOG Date 11-10-99

/elllD: ~~ajy Well Nam& J ~ 9- W22-SO Location:~uf5 ;~c SE
Tqh b

Cerhet. 2YI-SK

roje~~CRA Drill(~q FY ~OiO Reference Measuring Point Gr=nd &r&c=

Sample Sample Description Comments:

Depth Depth of Casing, DrillingGraphic Group Name, Grain Size D&tribufion,Soil Classification,Color, Method Method of DrivingTypew No Blows Log
Recovery

Moisture Content, Sorting,Angularity,Mineralogy,Max Particte Samp;ng Too, sampler
Size, Reaction to HCI Size, Water Level

%

rec.
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Page ~ of H
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BOREHOLE LOG
Page & of ~

D’t’= )1- f2-’7~

- /17. s’ rec. ---- :“;;..::.l:; .$:... PXh ffcl
.: . ... : :.-.

- ss4tqo ......
~, 9+:.;::;;.;;_ 1)7s +

Reported By L,D. k&j~CP Reviewed By ~Ctie&u

Tile &O/Oq i~{ Title: &&ff~

Signature: . @@Z&%Z Date: Signature lDate: ~7/00
8

+

,
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BOREHOLE LOG
Page ~ of fi

Date’ lf-15-qQ
ellID. EM31q Well Name: ~9q-w~~-so Location:20~+~.~P SE CO Phc F ~q /-SX Ta4,k A&

ojed. )?CRAPdhr q FY AODO Reference Measuring Point GroQn4 .StirFa~

Sample
I

Sample Description ! Comments:

Ttile &e/ . Title G&/&7;Jy

Signature 42ZAA Date signaturs Date:
t

/
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BOREHOLELOG
Page I of -@

Date: l!- /8- 79

ell ID. B8814 Well Name: 2?q- V422- 50 Location:2~&& 3Ecorne~ 291-SXT..4fCEw

eject RCRA Dhi!ltha FY ~~&O Reference MeasuringPoint ~roU@ Sut {Qce

.s
)epth

Typem No

;* - , ‘T

- At<k,’vc
gmb

‘5 — ACbiv~
-gmb

- RT

30— ,6*L

- HT

?5— cmh

RT

CU— Grab

-.

cK— -

J
J

Ie I Sample Daacniption I Comments: I

II‘mptic Group Name; Grain Sze~stfibution, SoilClassification,Color, Method Method of Driving
Depth of Casing, Drilling

Blows Log MoistureContent,Sorting,Angularity,Mineralogy,Max Particle
ecovety

Sic, Reaction,to HCI
“SamplingTool, Sampler

Size, Water Level

‘eportedBy: f.D. hh f /@/- Reviewed By CM e&S

itle CWIO,,’5) Title ~&&p/~f ,

ignature Date jl- ~ 2-99 Signature Date Z ? 0~
f
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ReviewedBy Be L%&& J“
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Signature: /aK%Z& Date: 11-~+qq Signature: Date 7+9/00
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BOREHOLELOG
Page ~ of ~

Date 11.~q-qq

Veil ID: B881Y Well Name .ZW?-W22 -50
2eow

Location ~UfJ.~ $Ecorueh 2V[-5X ToJ18 &q ,

‘roje~ RCRA ~ri
,.

I hq Fy2006 preference‘easufin9 point: 61-otiw/ Su pfi~e

I-3%-l Sample Description Comments:
B I

Depth’
Q IIType Blows

No. Remvery

N.4

!wi— .--+-’

?50- -

55— =

?60- f&Ml

!&J— --

,, - -

Graphic Group Name, Grain size lJstribution:Soil ClaSSifkStiOn, COIOr, Depth of Casing”,Drilling

Log Moisture Content, Sorting,Angularity,Mineralogy,Max Particle ,Method,Methodof Driving

Sic, Reactionto HCI
SamplingTool, Sampler

Size, Water Level

.. ...
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m
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Lm —

.

2g—

;40-

175-

=

Type
No.

~

-
&

---1)Ie - I Sample Description I Comments:

‘-phc Group Name: Grain Size Distribution,Soil Classification, cOiOr,
Method Method of Driving
Depth of Casing, Drilling

Blows Log Moisture Content,Sorting,Angularity, Mineralogy, Max Particle ~amp~ng ~oo, ~amp,er
;ecovery

Size, Reaction to I-ICI Size. Water Level
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Ne I Sample Description I Comments:
I

Graphic
Blows Loo

:ecovery “

Depth of Casing, Drilling
Group Name, Grain Size Distribution,Soil Classifi&ation,Color, Method ~ethod of ~fiving
Moisture Content, Sorting, Angularity,Mineralogy,Max Pafiicle samp~ng Tool sampler

Size, Reaction to HCI Size, Water Level

—

rile ~(~ -d k ““ Title &&Jop/’5f ,

Signature I@d ~ Date: [ 2/@~ f Signature lDate <~/ao
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Sample Description Comments:

Depth Graphic Group Name, Grain Size Distribution,Soil Classification,Color,
Depthof Casing, Drilling

m Type Blows Log
No.

MoistureContent,Sorting,Angularity,Mineralogy, Max Particle
Method, Methodof Driving

Recove~
Size, Reaction to HCI

SamplingTool, Sampler
Size, Water Level
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I

- :.. . 1
.- ., . i
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‘-i -% .. . . .
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o w :
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I
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Sample Description Comments:

Depth of Casing, DrillingGrapNc Group Name: Grain Size Distribution,Soil Classification,Color, Method Method of DrivingBlows Log MoistureContent,Sorting, Angularity,Mneralogy, Max Particle .:
!ecovery

Size, Reactionto HCI
SamplmgTool, Sampler

Size, Water Level
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!L.r Sample Description ! Comments
I

Depth of Casing, DrillingG~& Group Name, Grain Size Distribution,SoilClassification,Color, Method, Method of DrivingBlows
MoistureContent,Sorting,Angularii. Mineralogy,Max Particleecovery Size, Reactionto HCI

“SamplingTool, Sampler
Size, Water Level
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—
7
—
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Page & of

Date: f Z/w /f+

.1 s’

Depth
Type@ No

-i=
yb— G-A

Ple I - L Sample Description 1“ Comments:

Graphic Group Name, Grain Size Distribution,Soil Classification,Color, Depth of Casing, Drilling
Blows Log Moisture Content,Sorting,Angularity,Mineralogy, Max Particle Method, Method of Driving

?ecovery
Siie, Reaction to HCI

Sampling Tool, Sampler
Size, Water Level
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~eported By:
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BOREHOLELOG
Page & of U

Date 27 >e= ~
/

‘roj.ect (?C fih - ~ ~w -

T-
PreferenceMeasuring Point:

, n u
Sa

Depth
m Type

No.

)Ie

Blows
:ecovery

biicec.

I Sample Description v Comments;
I

@Mc Group Name, Grain Size Utstribution,Soil ck.SifiCatiOIl, cOlor, Depth of Casing, Drilling

Log Moisture Content, Sorting,Angularity,Mineralogy, Max Particle
Method, Method of Driving

Siie, Reactionto HCI
Sampling Tool, Sampler

Size, Water Level

Kf&“
~.””:
. t)””“.,.

; o.
%. “.“A:

●

. .

#gK-&--[
ReviewedBy A(?ti&

rltie CMm( Ttie fti.P9
!?Jgnatuw *.L _ Date Signature: Date 49/00

w
1’

w I

.

.

BHI-EE-183(1237) ,

A.44



BOREHOLE LOG
Page ~ of B

Date: 1A o/@

.

1 GrsPhic Group Name, Grain Siie Distribution,Soil Classification, Color,Blows Log
tecovery Moisture Content, Soiling, Angularity, Mineralogy, Max Particle

Sic, Reaction to HCI

reject tfc/w” /=Yc?@7 Reference Measuring Point &~~& rf%%

Sample Sample Description

>epth
~ Type

No.

. ,!y.:.--;.,..:*.-;......;-,.,’.L.,
1

.’ ..”

0 0“’
. .-

“0 “
. Nb o-

“ fiti~:
0,
. .

I

o<

.?: :’.

% p!; t .-O

Commente: I

Depth of Casing, Drilling
Method, Method of Driving
SamplingTool, Sampler

Size. Water Level

I& &&

_ ~eube

I-

fw–g----

~fF– $@,

a7– -6%af!

teported By 1 Reviewed By Z%%&=!!

‘itk Title

Hgnature
v

Date /@& Signature lDate:<?/00
$ f

BH1-EE-la3(12/97) . .

.-

1

I

?, I

I



BOREHOLE LOG
Page ~of E

Date: ~/o/~&

T
53-6/-=’4

._

.-

I I
Depth of Casing: DrillingGraphic Group Name, Grain Size Distribution,Soil Classification,Color. Method Method of Driving310WS Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle ‘

mvety
Size, Reaction to HCI

SamplingTool, Sampler
Size, Water Level

I I

I

?Li4eeks

%mature .

lReviewed BY D(

lDate:7/9/& I

“L+ I

.

BHI-EE-1S3(12/97)

A.46



F
Samoie I I

Depth
Typem *O

R
–Gmt5

ET-#a

H’”
—-.
—

—

I Comments:
I i r– .- 1

II
Depth’of Casing, DrillingGrapfic Group Name; Grain size Distribution, Soil Classification, Color,

Method Method of DrivingBlows Log
{ecovery

Moisture Content, Sorting,Angularity,Mineralogy,Max Particle ~amp~ng ~wl ,.amp,er
Sic, Reactionto HCI Size, ,Water Level

547.35 ‘h. #..
f.

/& PAZ.SAA’/ ##n

\

\ t“ Ir

BH1-EE-lfi (129T

A.47



Appendix B

Physical Properties Data



Appendix B

Physical Properties Data

This Appendix includes the results of laboratory testing for pH, conductivity, particle size distri-

bution, moisture content, and bulk density of samples from wells 299-W22-48, 299-W22-49, and 299-

W22-50. The analyses of pH, electrical conductivity, moisture content and bulk densi~ were done in the

Applied Geology and Geochemistry Group laboratory, Pacific Northwest National Laboratory, Richland,

Washington. The work was supervised by Jeff Serne who supplied the data. The analyses of particle size

distribution were done by CH2M Hill Hanford Inc.

Moisture content was measured as weight loss after drying an aliquot of the bulk sample at 105”C for

24 hours or until weight was constant for two consecutive measurements.

Electrical conductivity and pH were measured on aliquots of core samples. The measurements were

made on unfiltered solutions obtained from a 1:1 sediment: water (by weight) extract unless noted

otherwise in this appendix. As a result, the values are diluted by the amount of water used.

Bulk density was obtained from core samples by measuring the weight, length, and diameter of

specific core sections.

Particle size analysis was done using standard sieve techniques. Samples were oven dried at 105”C

for 24 hours (or until weight was constant for two consecutive measurements) prior to analysis.
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Table B.1. Particle Size Distribution for the 236-ft-Deep Sample from Borehole 299-W22-48

cm Hill Ii anford, Inc.

SIEVE ANALYSIS

WELL NAME 299-W22-48 IIDEPTH

SAMPLE SIEVE CUMULATIVE % WEIGHT 70 GrainSize COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

414.70 2 0.0 0.0 100.0 50.00 .
?.!Y 0.0 0.0 $00.0 38.10
3J4° 38.3 9.2 90.8 19.00
3/6!, 91.9 22.2 77.8 9.50
#4 152.5 36.8 63.2 4.75

#1o 199.9 48.2 51.8 2.00
#20 239.0 57.6 42.4 0.65
#40 262.7 63.3 36.7 0.43
*O 293.1 70.7 29.3 0.25

#loo 325.8 78.6 21.4 0.150
#200 351.9 84.9 15.1 0.075

Sieve Analysis Data for Sample W22-48-236

.

.
Commen& SiltySandyGravel gravelis mostlynonbasalt

All data are accuratelyand completelyrecorded.

CheckedBy RF ~rA”Ic!\ Date: A6DCC l%q~

B.2



Table B.2. Particle Size Distribution for the 240.5 -ft-Deep Sample from Borehole 299-W22-48

.

~111 H antord, lnC.

SIEVE ANALYSIS
&

ELL NAME 299-W2 -48 DEPTH SAMPLE#
TESTED BY DCW CONTACT DaveWeekes PHONEr~i 240”5 : w::::’!~l

ISAMPLE I SIEVE j CUMULATIVEI % WEIGHT I % I GrainSue j COMMENTS I
w-r (g) “ SIZE IN. WEIGfiT(g) RETAINED PASSING (mm)

382.00 2!! 0.0 0.0 100.0 50.00 .
1.5 0.0 0.0 100.0 38.10
314” 19.9 5.2 94.8 19.00
318” 79.1 20.7 79.3 9.50.
w 118.6 31.0 69.0 4.75

#lo 173.4 45.4 54.6 .2.00
.210,5 55.1 44.9 0.85

.-

W“.A “,.” “.-d

t

75.9 24.1 0.150
#2_, “ ,--- i 83.4 16.6 0.075

i #201

I #“o 232.6 60.9 I 39.1 I 0.43

i
Wo 260.5 ma91. alQl n 9G

*IW 289.9
ml-) !21R 5

Sieve Analysis Data for Sample W2248-240.5

Comments SiltySandy Grsvet gravel is mostlynonbasalt

Alldataareaccuratelyandcompletelyrecorded.
CheckedBy ~ F RQ if3\ Date ~~ be c ~q~ ~
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Table B.3. Moisture Content of Grab Samples and Core Samples from Borehole 299-W22-48

299-W22-48

Moisture Moisture Moisture
Depth Content Depth Content Depth Content
(ft bgs) (Wt %) (ft bgs) (Wt %) (ft bgs) (Wt %)

Grab SamDles

10.5 9.10 75.0 2.28 145.0 3.72

15.0 I 6.55 tt 80.0 I 2.32 II 150.0 I 4.16

40.0 I 3.91 tt 105.0 I 12.65 II 175.0 I 2.06

45.0 I 3.03 II 110.0 1 2.83 II 180.0 I 2.42

50.5 I 5.20 ! 115.0 I 4.37 ! 185.5 I 2.58

65.0 I 3.44 II 130.0 I 2.15 II I

70.5 I 2.09 II 135.0 I 7.71 H I
Core Samdes

1.0 I 3.87 II 56.0 I 3.91 II 124.0 I 2.66

14.5 I 7.63 II 67.0 i 3.68 II 136.0 I 5.70

17.0 I 5.92 Ii 69.5 / 2.43

19.5 I 7.70 II 72.0 I 2.64

143.5 I 3.83

146.0 I 14.86

%=1%
29.0 I 10.60 # 82.0 i 3.90 II 158.5 I 2.18

32.0 5.33 !1 84.5 4.46 163.5 1.88

39.5 7.90 96.5 9.62

*

172.5 4.97

42.0 2.80 101.5 21.62 176.0 2.84

44.5 2.53 106.5 5.50 182.0 1.84

47.0 1.88 111.5 3.14 187.0 2.32

50.0 5.25 I 15.5 5.29 192.0 2.21

53.5 2.41 120.5 3.81 235.0 10.47
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Table B.4. pH and Conductivity of Aliquots of Core Samples from Boreholes 299-W22-48

Depth (ft Conductivity Temperature
bgs) pH (uS/cm) (degrees C)

29.5 7.38 0.224 24.0

32.0 i 7.97” ] 0.171 I 24.2

39.5 7.39 0.180 24.3

47.0 7.30 0.126 24.3

56.0 7.20 0.142 24.3

74.5 7.45 0.239 24.3

74.5(’) 7.34 0.193 24.6

91.5(b) 6.93 1.386 24.6

101.5@) ] 7.25 I 1.316 I 24.6

106.5 7.70 0.177 24.6

115.5 7.39 0.182 24.5

136.0 I 7.20 I 0.214 I 24.5

143.5 I 7.12 I 0.186 I 24.3

146.0(’) 7.42 0.493 24.6

146.0 7.37 0.390 24.5

148.5 I 7.48 ] 0.291 \ 24.5

151.0 7.56 0.208 24.5

163.5 7.46 0.117 24.5

170.0 I 7.40 I 0.116 I 24.5

172.5 7.33 0.190 24.5

187.0 7.58 0.053 24.5

192.0 I 7.78 I 0.120 I 24.5

‘a) Duplicate.
‘h) I JFA = I Jltra centifwe

.
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Table B.5. Particle Size Distribution for the 220-ft-Deep Sample fi-om Borehole 299-W22-49

II
C~ HI antor cl, Inc.

I

I SIEVE ANALYSIS
I

IWELL NAME 299-wi2-4q [IDEPTH ]lSAMpLES W22-49-220 [IWELL Illrif B8813]
ESTED BY DCW ~~ ]]CONTACT Dave Weekes IIPHONE 372-9582 IIDATE 11108)99 I

SAMPLE SIEVE Cumulative % WEIGHT %0 Grain Size COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

721.60 2 0.0 0.0 100.0 50.00 -
1.5 0.0 0.0 100.0 38.10
314” 57.5 8.0 92.0 19.00
3/8 124.7 17.3 82.7 9.50
//4 213.4 29.6 70.4 [ 4.75

#lo 304.2 42.2 57.8 2.00
#20 394.0 54.6 45.4 0.85
#40 443.8 61.5 38.5 0.43
#60 489.3 .67.8 32.2 0.25

#loo 534.7 74.1 25.9 0.150
#200 593.5 82.2 ?7.8 0.075

Sieve Analysis Data for Sample W2249-220
U.S. Std

100%’0

90%

80%

70%

60%

50%

40%

30%

20%

10%

o%

,,, ,,,. ,(. I., ,, ,x,,,, 1,., ,,, ,’,,,. 1,, ,,, ,,, I1-,r, , t I q , al I 1 I 1 1 .. . . .,,. . .
-i oII I 1 , I I 1 , t i , 1 ,

ft,l 1 ~ -l----- ~1-1-1-~-l_ J-------;-, _--r
, 1:t 1

111- 11118111

1111
IJ-I -J--L 1J- J-- - :kLL::-:__;----

lttll#*lt* “Ill li”l!l 1’:11(”11”1 “ 1111111!
4 I

100. 10. 1. 0.1 0.01

Grain Size, mm

Comments Silty Sandy Gravel: basalt clastupto 4 in notsieved

Alldata are accuratelyand completelyrecorded.
Checked By R F <Q-tcl \ Date A&De.z M4~
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Table B.6. Particle Size Distribution for the 223-fl-Deep Sample from Borehole 299-W22-49

I ~111 Hantord, Inc.
11

I SIEVE ANALYSIS

NELL NAME 299-W22-49 IIDEPTH =24.6 llSAMPLE# W2249-223 IN ELLlD# B8813j
ITESTED BY DCW &w IICONTACT DaveWeekes IIPHONE 372-9582 IIDATE 11/08/99 {

SAMPLE SIEVE CUMULATIVE % WEIGHT % GrainSize COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

763.00 2!! 0.0 0.0 100.0 50.00
1.5” 0.0 0.0 100.0 38.10
3,4** 170.0 22.3 77.7 19.00
3/6” 382.0 50.1 49.9 9.50

* 461.2 60.4 39.6 4.75
#lo 525.3 68.8 37.2 2.00
#20 561.9 73.6 26.4 0.65
#40 588.4 77.1 22.9 0.43
#60 661.9 66.7 13.3 0.25

#-too 701.3 91.9 8.1 0.150
#200 720.3 94.4 . 5.6 I 0.075

Sieve Analysis Data for Sample W22-49-223

90%

80°h

70%

60%

50%

40%

30%

20%

1Ovo

o%

---’” ---- “’1’’1”’ t,., ,,, .,,.,. I,, ,,, ,,*,y~l-,-~-,-+--+- 1------I:lllil :1Illllt, .1! 111.11 I
---- !:u-LjJ-l-

+

1,.,-, ,-, ., , . , , I,, ,,, ltl I

.l:s 11.14

“lL_~l ; I--- -i\i JJ-, , 7 -,--,--- LLI-LL J-J--A ----

I I xl II, I 1
Itttll 1 I

Itlltltl

II18!I*I hllll*ll I 8’1111”11”1” tltllllt
-- krrrr t-t-m--+ ---- rth~-t= -lr-r }-!--l--- rrt-rr 7-7--7 ----

100. 10. 1. 0.1 0.01

Grain Size, mm

Comments Sandy Gravel:non-basalticgravel

All data are accurately and completelyrecorded.
Checked By RF tia”)~\ Date X8 ~e~ l~qq
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Table B.?. Particle Size Distribution for the 230-ft-Deep Sample from Borehole 299-W22-49

UH21M H II HI antord, Inc.

SIEVE ANALYSIS

[WELL NAME 299-w2~49 IIDEPTH 230-232 llSAMPLE# W22-49-230 IN ELL lD# B8813
DCW flu llr20NTACT Dave Weekes llPHONE 372-9582 [IDATE 11/08/99 [

‘SAMPLE SIEVE CUtvlUIATIVE y. WEIGHT ‘YO GrainSize COMMENTS
WT (g) SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

608.70 2,, 0.0 0.0 100.0 50.00 ~
1.5” 0.0 0.0 100.0 38.10
314” 51.8 8.5 91.5 19.00
316” 172.6 28.4 71.6 9.50.
#4 241.6 39.7 60.3 4.75

#lo 295.3 48.5 51.5 2.00
#20 333.4 54.8 45.2 0.85
MO 383.7 63.0 37.0 0.43
#so 482.3 79.2 20.8 0.25

#loo 533.3 87.6 12.4 0.150
#200 560.1 97 r) ftn 0.075

Sieve Analysis Data for Sample W22-49-230

.

Comments Sandy Gravel:non-basalticgravel

Alldataareaccuratelyandcompletelyrecorded.
Checked By K F’Kq’, dl Date 2B Bec (qq~
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Table B.S. Particle Size Distribution for the 220.5 -ft-Deep Sample from Borehole 299-W22-50

m2mHTrRI antord, Inc.

SIEVE ANALYSIS

ISAMPLE 1 SIEVE i CUMULATIVE1 % WEIGHT j %0 1 Grain Size ] COMMENTS 1
SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

619.60 y 0.0 0.0 100.0 50.00 .
1.5” 0.0 0.0 100.0 38.10
3/411 112,7 18.2 81.8 19.00
3/6” 183.3 29.6 70.4 9.50

#4 266.1 42.9 57.1 4.75
#lo 344.1 55.5. 44.5 ,2.00
#20 391.9 63.3 36.7 0.65
MO 418.7 67.6 32.4 0.43
#60 465.9 75.2 24.8 0.25

#lOil 5?2.2 82.7 17.3 0.?50
#zoo 551.4 88.9 11.1 I 0.075

Sieve Analvsis Data for Samde W22-50-220.6.

l.1~: I* I I *-----
-Ill l}i)

---- _-: -J, _-;___

90% - ;;:: L

1119
LLI-I-L J-J--1 ----

80% -.! :!,!
81111111

Illlfrlr ●lI!I PII 1*11*1*11*1*
-ill l-l-+-r--,}-- - lT. rrfl-t-a -- ~---- -Iht<+-ir-r+-,--l--. Tl_l l_ F1-_l --T----“’-’” ‘ ‘

70”% - ,,, ,,
llllot*ll. *11111*11 1,)111 .! 1.1. 11111111

1] , 1, , I ,,, 1 I , II , I I 1 , , a 1 1 1 I ,
-1-IJ J J- ~ bJ-_: _-J---- -;+ + + _:_.L - jr s _l-----1111

!. ) : :1
1! 111------1 --: __+----

60% - ““ t I ,!,, ,1!: 1!:!
Illitt
1I 1 t t t 1 1

M::-$q---- -’_i ---- A’4:li:-:l_:_-!-- -;::_::;-:--:--__

50% - ::::!
I*II I191!*II 1 1

9111*1.1$. 1.141+.1191. 1! 11411
-17-t 7-l-q -r--tT ----

40%
-n; -f:-$-:?-:-q-- -V:-~::-y-:----

II II LI* 18, ,Illlt, ltb

- .uq++--
-U-+--v--: +#++;-;--

1 I

-,,, ,1,: ;

t t I 1 1 I t
~1-1-l-~-l--1--~_-._-

30% -y!’
-;;:: -!-; -;-Jj---

,

Lkg:-:-_&-

, I t , ,

-1:1 l-i;+-+- -:::;:: : :L+I-I- L-!-A--4 ----
20% -1-t. .

Ielttl .11.
1 1 1 1, I s 1, I, 8

111111,1
-:; ;:-! -y:------ ‘i~~~~~j-~--j---- ~~j~j-i~-~i ~ I

Illstltl---- rrt-rr 7-1--T--- -

10% -,, ,,
AIJJJ-j-L-_:~--- -!; i\-y\- J--

-_”- -ju-q+-+ :;+;-;;-;+- -
:18111.1

o%i!!!~l!’~ !’ l,, ! 1
t Illtll

I I

mo. 10. 1. 0.1 0.01

Grain Size, mm

.

Comments SiltySandy Gravel:gravel is predominantlynonbasalt

Alldata are accurately and completely recorded.

Checked By: f. D.t.&[Kep /!.~& Date f- Jq - 00
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Table B.9. Particle Size Distribution for the 227-ft-Deep Sample fi-om Borehole 299-W22-50

c~ I amoral, Inc.

SIEVE ANALYSIS

~LL NAME 299-W22-50 IIDEPTH /?2/’ 2295-. llSAMPLE# W22-50-227 jWELL IW B8814
~TESTEDBY DCW llCONTACT Dave Weekes IIPHONE 372-9582 jlDATE 12/03/1999 [

SAMPLE SIEVE” CUMULATIVE % WEIGHT % Grain Size COMMENTS
w (g) SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

533.50 y 0.0 0.0 100.0 50.00 .

I 1.5”1 0.0 I 0.0 I 100.0 I 3e
WA1lI AR 4 I Qe I 01 A 1 10

Llo

I

“,7 I -7”. , I “.” i “,. -l I
, J.oo

3/8”1 139.4 I 26.1 I 73.9 [ 9.50

4.75
2.00

#4 173.9 32.6 67.4
#lo 199.5 37.4 62.6
#20 214.3 40.2 59.8
#40 234.5 AA n cc n

#60 447.1
#loo 504.9 “-. ” I “.- I “. .“!
#200 518.7 97.2 I 2.8 I 0.07L , I

0.65

-.” I -V. ” 1 0.43

63.8 I 16.2 I 0.25
CIAR~ KA-i n lm

Sieve Analvsis Data for Samde W22-50-227

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

o%

IIltii ;11111;1,
---- Iiil-,- i)-t--, --j---- ‘l~lt;;l !~

------- _:----

111111.1 I
i- ~;yf[--f-f ----.1111 .11.1

,: :1::,: Ilt!t
- LLIA+ J_:__ } 1“1’1 “’’’” ‘---- .I+JJJ-,L-L

1111 ‘1! 11111 111111 ~ T-;--a--- :::-:-: :-;--~-7--
+ 1 1
;llltlmll~ *11111*11 191111 *11”1*
I-l-l-l-i-d-r--l* --- rrr d-i-l-- j---- +1771-lr-:f- ;-l--- :+:-+L---111181.11* 1.81!181 .
r, , I I q ( ,, l’” ill t , I 1’ 1 I I 1 1 I , I 1 , I 1
l-lJJ-J-~-~--!L_-- l~JJ-l-,~- ll_ l------ 111111
1!11

t :1 : ;1
-- _-__, __:__+ ----

II ! I :1:: ::1: :1:1 11111
I I 1 t I I I 1

;;;:_pp+--- $::::; +____ - ++ ++++--
1 1*1111

, t 1 1 1, t , 8 1
I,tl, t.llm .,0111.,,, 1,1,:1.11.1. 11111181

100. 10. .1. 0.1 0.0$

Grain Size, mm

Comments: Sandy Gravek gravel is predominan~ non basait

Alldata are accurately and completelyreccyded.
CheckedBy L, D, L.& f ~e t (~ Date / - / ?-DO
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Table B.1O. Particle Size Distribution for the 232-ft-Deep Sample fi-om Borehole 299-W22-50

C- II HI antord, ltIC.

SIEVE ANALYSIS

ELL NAME 299-W22-50 I]DEPTH 232’-234’

SAMPLE SIEVE CUMULATIVE % WEIGHT Yo GrainSize COMMENTS
WT (9) SIZE IN. WEIGHT(g) RETAINED PASSING (mm)

568.50 p 0.0 0.0 100.0 50.00 .
1.5 0.0 0.0 100.0 38.10
34” 123.1 21.7 78.3 19.00
3/8” 238.8 42.0 58.0 9.50

#4 298.0 52.1 47.9 4.75
#lo 343.8 80.5 39.5 2.00
#20 “ 380.3 68.9 33.1 0.85
#-lo 414.4 72.9 27.1 0.43
#60 481.8 84.7 15.3 0.25

#loo 507.3 89.2 10.8 0.150
#200 525.5 92.4 7.6 I 0.075

Sieve Analysis Data for Sample W22-50-232

70%

600~

50%

40%

30°Ya

20%

10%

O“h

“100. 10. 1. 0.1 0.01

Grain Size, mm

Comments Sandy Gravek gavel is predominant nonbasalt

%11data are accurately and completely recorded. .. ~
Checked By f. D, 0! ~~ep /&~ Datw [-/?-60
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Table B.11. Moisture Content of Aliquots of Core Samples from Borehole 299-W22-50

299-W22-50

I Moisture II I Moisture II I Moisture
Depth Content Depth Content Depth Content
(ft bgs) (Wt%) (ft bgs) (Wt%) (ft bgs) (Wt%)

20.0 7.33 62.5 3.50 n 103.5 7.57

21.0 I 7.01 II 63.5 I 2.43 II 105.0 I 7.55

22.5 I 14.46 II 65.0 I 5.10 II 106.0 I 6.16

23.5 I 8.55 II 66.0 I 3.69 ! 107.5 I 11.52

25.0 5.80 67.5 7.51 108.5 7.14

+9+---II-%-R-II-%-H%
28.5 I 2.76 II 70.0 I 6.38 II 112.5 I 6.99

30.0 \ 12.56 It 71.0 ] 4.50 II 113.5 I 5.88

31.0 4.64 72.5 5.60 II 115.0 10.17

%i=R=lR=R%%R=
36.0 I 5.15 ! 77.5 \ 5.74 II 118.5 I 7.46

37.5 6.86 78.5 7.32 I 120.0 8.09

38.5 5.92 80.0 6.94 121.0 10.77

40.0 5.07 81.0 3.61 122.5 4.95

41.0 4.41 82.5 6.48 123.5 3.81

42.5 I 7.14 II 83.5 I 6.92 i 125.0 I 4.93

43.5 I 5.36 II 85.0 I 5.48 126.0 I 3.45

45.0 I 7.72 II 86.0 I 3.99 127.5 I 10.61

45.0(’) 8.01 87.5 5.29

46.0 8.64 88.5 3.65

47.5 I 10.60 It 90.0 I 6.01

48.5 I 9.26 II 91.0 I 2.28 132.5 I 10.85

50.0 10.37 92.5 5.20

*

53.5 I 2.08 II 95.0 I 4.30 137.5 I 16.14

55.0 t 8.26 II 96.0 I 8.97 138.5 I 14.08

58.0

60.0 1“96 lw-l--+-3.02
61.0 I 1.62 ! 102.5 I 5.79 II 143.5 I 2.45
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Table B. Il. (contd)

299-W22-50

Moisture Moisture Moisture
Depth Content Depth Content Depth Content
(ft bgs) (Wt%) (ft bgs) (Wt%) (ft bgs) (Wt%)

143.5 2.45 158.0 2.50 168.0 2.44

148.0 I 6.74 II 159.0 I 2.03 II 169.0 I 1.78

149.0 I 2.86 II 160.6 I 2.26 II 170.5 I 1.67

150.5 3.14 161.5 1.90 171.5 1.61

*I%H+H
155.5 / 2.28 II 165.5(~) I 1.94 It 176.5 t 1.92

156.5 I 2.18 II 166.5 I 3.48 II I
(a} Dunlicate.
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Table B.12. Bulk Density of Core Samples from Borehole 299-W22-50

299-W22-50

&a_152al&%_b25
20.0 1.5168 63.5 1.6651

4sr&?’
107.5 1.7821

108.5 1.9063

110.0 1.8900

111.0 1.6398

112.5 1.9511

113.5 I 1.744726.0 I 1.6560 II 70.0 I 1.6911

27.5 I 1.7670 II 71.0 ] 1.8380 115.0 / 1.8551

28.5 1.7778 72.5 1.8114 116.0 1.4425

-%--l+HR-t+% %+-l-+%
120.0 \ 2.027032.5 I 1.7372 II 76.0 I 1.7769

33.5 I 1.8148 ! 77.5 I 1.6594 121.0 1.8162

35.0 1.7393 II 78.5 1.7442 122.5 1.8217

**

40.0 I 1.8654 II 83.5 I 1.9666 127.5 I 1.7653

41.0 I 1.8317 II 85.0 I 1.8091 128.5 / 1.6748

42.5 1.7889 I 86.0 1.8667 130.0 1.8223

%=I%%
47.5 I 1.7630 !! 91.0 ! 1.9190 135.0 I 1.7751

48.5 I 1.7015 Ii 92.5 / 1.7321 136.0 I 1.71o7

50.0 1.7303 93.5 1.8107 137.5 1.9533

+%--H%
53.5 I 1.8770 II 97.5 I 1.7265

-55.0 I 1.9152 II 98.5 t 1.6364

.*H +%--H%-
149.0 I 2.1389

60.0 I 2.1450 II 103.5 ! 1.6870 150.5 1 2.1615

61.0 t 2.1096 II 105.0 I 1.8185 151.5 I 1.9752

62.5 1.7977 I 106.0 2.0452
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Table B.12. (contd)

299-W22-50

Depth Bulk Density Depth Bulk Density Depth Bulk Density
(ft bgs) (g/cc) (ft bgs) (g/cc) (ft bgs) (g/cc)

-H*
II 158.0 I 1.9804 II 166.5 \ 1.6174 II 175.5 I 0.9508 II

II 159.0 1.8810 168.0 1.9345 176.5 1.7542 I
160.5 1.7227

161.5 1.7692 I+%t+%ik-tl
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Table B.13. Electrical Conductivity and pH of 1:1 Water Extracts from

Samples from Borehole 299-W22-50

II 299-W22-50

Depth Conductivity Temperature
(ft bgs) pH (uS/cm) (degrees C)

5.0

10.0

15.0

20.0 7.78 0.188 24.6

22.5 7.72 0.221 24.3

25.0 7.68 0.214 24.4

II 27.5 I 7.60 I 0.214 I 24.4, t
30.0 7.65 0.217 24.4

32.5 7.67 0.186 24.5

35.0 7.49 0.222 24.5

37.5 7.84 0.203 24.5

40.0 7.03 0.184 24.5

42.5 7.11 0.223 24.5

45.0 7.34 0.227 24.6

45 .o@ 7.59 0.221 25.0

47.5 7.40 0.224 24.6

51.0 7.90 0.181 24.7

52.5 7.44 0.181 24.7

55.0 7.32 0.216 24.8

56.0 7.35 0.129 24.8

60.0 10.33 0.553 25.0
67.5 9.00 0.276 24.9

II 76.0 I 8.55 I 0.223 I 24.8

96.0 7.48 0.320 24.7

96.0(”) 7.44 0.286 25.0

111.0 7.45 0.296 24.8

115.0 7.51 0.309 24.8
116.0°) 7.21 1415 24.9
130.0 7.66 0.231 24.9r

II 135.0 I 8.50 I 0.227 I 25.0

II 140.0(b) I 7.49 I 0.956 I 25.1
141.0 8.12 0.246 25
150.5 7.77 0.191 24.9
160.5 7.74 0.135 25.0, , 1

It
174.0 7.75 0.088 25.0

(a) Duplicate.
(b) Ultra centrifuge.

.
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Appendix C

Borehole Geophysical Logs

This appendix contains the borehole geophysical logs obtained from boreholes 299-W22-49,

299-W22-49, and 299-W22-50. The logs were run and analyzed by Waste Management Federal Services

Northwest, Inc. Included with the logs are Log Header sheets and Log Analysis Summary Reports.
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RLS Spectral Gamma Survey
Waste Management Technical Services

LOG HEADER

Projecti RCRA chilling 1999

Borehole Information

Well: 299-W22-48

Well # 299-W22-48
Elevation Refwence k Elevation n/a R
Depth Refwence Ground Surface Casing Stickup 11.75 in. – 0.38’.8.625 in. -1.0’
Casing Diameter 11.75 h Depth Interval Oto 50 ft Thickness ~m
Casing Diameter 8.625 in. Depth Interval Oto 245 f-l Thickness J&in

Logging Information

Log Type:
Company
Logging Engineers
Instrument Series
Logging Unit
Depth Interval

Instrument Calibration Date
Calibration Report

HPGe Spectral Gamma
Waste ManagementTechnkal Services
J.E. Meisner
RLSG07000SO0,0
RLS-1
o’ to 166.0’ Prefix A678
161.0’to 245.5’ A679
October 8, 1999
WHC-SD-EN-TI-292, Rev. O

Analvsis Information
Company Waste Management Technical Services
Analyst Steven Kos
Date March 13,2000
Depth Reference Ground Surface

Notes Spectral gamma measurementswere acquired at 0.5-ft depth intervals at a logging speed of 1.0 ft. min.
.

,
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Oct. 27, 1999
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RLS Spectral Gamma Suwey
Waste Management Technical Services

Project RCRA Drilling 1999 Log Date Oct. 27, 1999

Well: 299-W22-48 Depth Datum: Ground Level
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Oct. 27, 1999

Well: 299-W22-48 Depth Datum: Ground Level
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RLS Spectral Gamma Survey
Waste Management Technical Services

Summary Report

Project RCRA Well Drilling 1999 Well:

General Notes:

All logdatawerecokcted withreferenceto groundsurface.

299-W22-48

SystemPerformmce Verifkatiorc The pre- and post-logverificationpassedperformancestandards,indicating
the systemwasperformingto specificationsoutlinedin the procedures.

Repeat Interval: Repeatsurveyswereeonduetedbetweendepthsof 140and 150 ~ betweendepthsof 161 and
166 & and between depths of 210 and 220 ft. The results show good repeatability ofmeasurements.

EnvironmentalCorreetiom: The spectmlgammalog mmsuwmmtshavebeencorrectedfor easingattenuation
throughoutthe entirewell,and a watermrrectionwasappliedto the dataacquiredin the waterto ccmrectfor the
attenuationofwater.

Observations:

CS-137 was the only man-made radionuclkk identified. It was detectedbetweendepthsof 1 and 2 ft at a
concentrationof 5 pCi/g.

The range of the concentrationsof the naturallyoccurringradiormclkkspotassium40 (’%), uraniurILand
thorium(KUT)are typicalforHanfordformationand RingoldFonnstionsediments.Themneentmtionsare, for
the majorityof samples,between5 and 10 pCi/g between 0.5 and 10 @& and between 0.5 and 2 pCi/g
~b. Some erraticpeaksme outsideof theseranges.

Someof the erraticnatureobservedon the uraniumconcentrationplot is indicativeof the presenceof radonin
the borehole. Elevatedcountratesweredetectedon the paper wipesthat are utilizedto cleanthe cableas the
loggingtoolis withdrawntlom theborehole.Thehealthphysicstechniciandetemdnedthat the rateat whichthe
eountratesonthe wipesWshed wasconsistentwiththedecayof radon.

Theproiiieof the totalgammaplot whichis the sumofall countsin the spectrafor each0.5-ttdepthsample,is
most reflective ofthe% concentration,however,the inftuenceof thoriumconcentrations(morespecificallyits
gammarays)on the ~td gammacountratecan be seenin the regionof the boreholebetweendepthsof 142and
146ft. Themostdistmctwe“ changein the total gammaeountrateoccursat a depthofabout145 R where the total

gamma countrate decmama (and associated demmea in potassium and thorium concentrations). The neutron-

neutronmoisturelog dataacqdred in this boreholeindicatethat a Iithologicchangehas occwredin this region
of the boreholeby an abruptchangein volumetricmoistureamtent at a depthof 145ft. The highermoisture
contentindicatesfinergrainedsedimentsthat retainmoisture.Thevolumetricmoisturecontentin the sediments
mmnmdingtheboreholeincreasefroma backgroundofabout1percentto 15pereentat a depthof 145ft.

The lowergross gammacmmtmtefium groundsurfiweto a depth of 50 ft reflectsthe attenuationcawed by
doublecasingsin this regionof the borehole. A casingfhctoris appliedto the data duringthe conversionof the
&ta from countsper secondto concentrationsin pCi/g however,the total gammacountratemeasurements
not casingcorrected.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Projecti RCRA drilling 1999

LOG HEADER

Well: 299-W22-48

Borehole Information

~Well # 299-W22-48 Water Depth 226 ft Total Depth ~ R
!Elevation Ref6rence _& Elevation n/a ft
~Depth Reference Ground Surface Casing Stickup 11.75 in. – 0.38’.8.625 in. – 1.0’
Casing Diameter 11.75 in. Depth Interval Oto 50 fi Thickness _OJin.
Casing Diameter 8.625 in. Depth Interval Oto 245 fl Thickness &in.

Logging Information

Log Type:
Company
Logging Engineers
Instrument Series
Logging Date
Logging Unit
Depth Interval

[nstrument Calibration Date
Calibration Report

Neutron-Neutron Moisture
Waste Management Technical Services
J.E. Meisner
RLSMOO.O
October 27, 1999
RLS-I
o’ to 100’ Prefix MS45
50’ to 150’ MA46
145’ to 225.75’ MA47
May 13, 1999
WHC-SD-EN-TI-306, Rev. O

Analysis Information
Company Waste Management Technical Services
Analyst Steven Kos
Date March 15,2000
Depth Reference Ground Surface

Notes The moisture measurements were acquired at 0.250-tt depth intervals at a logging speed of 1.0 R per
minute.
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Neutron-Neutron Moisture Survey
Waste Management Technical Services .

Project: RCRA Drilling 1999 Log Date: October 27, 1999

Borehole: 299-W22-48 Depth Datum: Ground Level
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Project:

Neutron-Neutron Moisture Survey
Waste Management Technical Services

RCRA Drilling 1999 Log Date: October 27, 1999

Borehole: 299-W22-48 Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Sewices

Project: RCRA Drilling 1999 Log Date: October 27, 1?99

Borehole: 299-W2248 Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: October 27, 1999

Borehole: 299-W2248 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999

Summary Report

Well: 299-W22-48

General Notes

AU log data were cdkcted with reference to ground surface. The moisture survey was conducted in both the
11.75-in.- and 8.625-indiameter casings (from ground surfke to a depth of 50 ft): however, since the logging
tool is not calibrated for this easing amfiguratio~ these measurementaare not valid The surveywas terminated
at a depth of 225.75 ft where groundwaterwaaencountered

System Performance VerMcation: The pre- and post-surveyverification passed performance standards, -3.4%
in the shield verifier.

Repeat Intervak A repeat suwey was conducted between depths of 145 and 150 ft. The results show good
repeatabilig of the moisture profiles from the original and repeat surveys.

Environmental Corrections: The moisture measurements have been ccmeckd for casing attenuation
throughout the entire well. A casing correctionfor 8.625-in.diameter casing was applied to the data.

Observations

The moisture values range fiorn one percent volumetric moisture content betweendepths of 182 and 1842 to as
high aa ahnost 15 percent volumetric moisture content at a depth of about 145 ft. The low moisture content
valuea between ground surfhceand a depth of 50 ft owur in the region of the borehole with double easings and
these measurement are not valid for determination of moisture content. These measurementscan be utilized to
determine the bottom of the doublecasing stringj which is locatedat a depth of 51 ft.

Several peaks of elevatedmoisturecontent (above a background of about 2 percent) are observedbetween depths
of about 90 and 145ft. These peaks most likely correlatewith thin intervals of fine-grained sedimentsthat retain
moisture. The potassim uraniuq and thorium concentrations (as derived fium the spectml gamma surveythat
was conducted in this borehole) also show variations in concentration in this region of the borehole which
indicate variations in Iithology. In both the apeclml gamma and moisture daa an abrupt change (in log values)
occurs at a depth of 145 ft. The potassium and thorium eoncentratioos &crease and the moisture content
increaaeaftom less than 2 percent to ahnost 15 percent.

The moisture content increases (to an off-scale value) at a depth of about 227.5 ft where groundwater is
encountered
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IUS Spectral Gamma Survey
Waste Management Technical Services

LOG HEADER

Project: RCRA Drilling 1999

Borehole Information

Well: 299-W22-49

Well # 299-W22-49 Water Depth 217.6 ft Total Depth &ii
Elevation Reference J!!& Elevation rda ft
Depth Ref~ce Ground Stiace Casing Stickup 11 in. – 1.2’.8 in. -4.7’
Casing Diameter 11.75 in. Depth Interval Oto 50 fi Thickness ~in
CasingDiameter 8.625 in. Depth IntervaI Oto 235.9 tl Thickness win

Logging Information

Log Type: HPGe Spectral Gamma

Company Waste Management Technical Services
Logging Engineers S.E. Kos/ J.E. Meisner
Logging Date November, 8, 1999
Instrument Series RLSG07000SO0.O
Logging Unit RLS-I
Depth Interval o’ to 143.0’ Prefix A680

140.0’ to 238.5’ A681
Instrument Calibration Date October 8, 1999
Calibration Report WHC-SD-EN-TI-292, Rev. O

Analvsis Information

Company Waste Management Technical Services
Analyst Steven Kos
Date March 13,2000
Depth Reference Ground Surface

Notes Spectral gamma measurements were acquired at 0.5-ft depth increments at a logging speed of 1.0 R per
minute.
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: R(XA Drilling 1999 Log Date: Nov. 8,

Well: 299-W22-49
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RLS Spectral Gamma Survey
Waste Management Technical Sewices

SummaryReport

Project RCRA Well Drilling 1999

General Notes:

Well: 299-W22-49

AUlog data were collectedwith referenceto ground surface.

System Performance Verifkation: The pre- and post-logvedkation passed performancestandards, indicating
the systemwas performingto specificationsoutlined in the pmeedum.

Repeat Intervah Repeat surveys were conductedbetween depths of 140.0 and 143.0 ~ and between depths of
195.0and 215 ft. The results showgood repeatabilityof measurements.

Environmental Corrections: The spectd gamma log measurementshave been correctedfor easing attenuation
throughout the entire we~ and a water cmrection was applied to the data squired in the water to eared for the
attenuation of water.

Observations:

CS-137 was the only man-made radionuclide identified. It was deteetedat ground aurfkceat a concentrationof
8.6 pCi/g.

The nmge of the concentrations of the naturally oecuning radionuclides potaashun-40 e), urani~ and
thorium (KUT) are typicalfor Hanford formation and Ringold Formation sediments. The concentrationsare, for
the majority of samples, between 5 and 10 pCi/& between 0.5 and 4 pCi/g sad between 0.5 and 2 pCi/g
respecdveiy. Someermtic peaks are outsideof these ranges.

Some of the erratic mture &served on the uranium concentrationplot is indicative of the presence of radon in
the borehole. Elevated eountrates were detected on the paper wipes that are utilized to clean the cable as the
logging tool is withdrawnfrom the borehole. The health physicstechnician determinedthat the rate at which the
countrateson the wipesdiminishedwas emtsistentwith the deeayof radon.

The profile of the total gamma plot which is the sum of all counts in the _ for eaeh 0.5-ft depth sample, is
most reflective of the %Ceoneentrations. However,the influence of uranium and thorium concentrations(more
speeiticallythe gamma rays of these radionuclides)on the total gamma countmte can be seen in the region of the
borehole between depths of 120 and 144 ft. The most distinctive change in the KUT concentration occurs at
depth of about 144 R and this change most likely correlates with a diatinet lithologic change. The neutron-
neutron moisture log data indicate that a litlmlogic change has oecmred in this region of the borehole by an
abrupt change in vohnnetric moisture content at a depth of i45 ft. The volumetric moisture content in the
sedimentssurroundingthe borehole&crease rapidly over a one-ft depth intervalfrom as high as 9 percent to leas
than 1 percent.

The lower gross gamma eountrate from ground surface to a depth of 50 ft refleets the attenuation caused by
double casings in this region of the borehole. A casing fhctor is applied to the data during the eonversionof the
log data from counts per secondto concentrationsin pCtig, however,the total gamma countrate measurcmems
are not casing corrected.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: R(3U drilling 1999

LOG HEADER

Well: 299-W22-49

Borehole Information

IWell # 299-W22-49 Water Depth 217.6 ft Total Depth ~ ft
Elevation Refwence ~ Elevation da ft
lDepth Reference Ground Surface Casing Stickup 11.75 in. -1.2’.8.625 in. -4.7’
Casing Diameter 11.75 in. Depth Interval Oto 50 ft Thickness sin.
‘Casing Diameter 8.625 in. Depth Interval Oto 235.9 tl Thickness fiin.

Logging htformatiou

LQgType: Neutron-Neutron Moisture
Company Waste Management Technical Services
Logging Engineers J.E. Meisner
Instrument Series RLSMOO.O
Logging Date November 8, 1999
Logging Unit RLS-I
Depth Interval 45.0’ to 144.75’ Prefix MA48

138’ to 217.6’ MA49
instrument Calibration Date May 13, 1999
Calibration Repofi WHC-SD-EN-T1-306, Rev. O

Analysis Information

Company Waste Management Technical Services
Analyst Steven Kos
Date November 8, 1999
Depth Reference Ground Surface

Notes The moisture measurements were acquired at 0.250-R depth intervals at a logging speed of 0.6 ft pel
minute.
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: November 8, 1999

Borehole: 299-W22-49 Depth Datum: Ground Level

—

20

C.19



Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: November 8, 1999

Borehole: 299-W22-49 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: November 8,1999

Borehole: 299-W22-49 Depth Datum: Ground LevelL
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999

SummaryReport

Welk 299-W22-49

General Notes

All log data were collected with reference to ground surface. The moisture survey was not conducted in the
1L75-in.diameter casing (fkomground surfiweto a depth of 50 ft) since the logging tool is not calibrated for this
size casing. The surveywas terminated at a depth of 217.6 ft where groumhvaterwas encountered.

System Performance Vefilcation: Thepre- and post-surveyverification passed performance standards, -3.4%
in the shield verifier.

Repeat Interval: Repeat surveyswere conductedbetween depths of 138 and 145 ~ between depths of 135 and
150 ft, and between depths of 212 and 217 ft. The results show good repeatability of the moisture profdes from
the origjnal and qeat sumys.

Environmental Corrections: The moisture measurements have been corrwted for easing attenuation
throughout the entire well. A casing correctionfor 8.625-iudiameter casing was appliedto the data.

Observations

The moistum values range ilom less than two pereent volumetric moisture content at a depth of 63 R to as high
as almost 19 percent volumetric moisture content at a depth of about 104 ft. The initial low values between
depths of 45 and 51 ft were squired in double easings and are not valid measurements. These measurements
can be utilized to determine the bottom of the doublecasing strin& which is located at a depth of 51 ft.

~emti~ti~m M~hble~_of Wmd~tilMR =ktimti~tie-~w
peaks. These peals most likely correlate with thin intervals of fine-gained sediments that retain moisture. The
potassi~ urani~ and thorium concentrations(as derived tkomthe spectml gamma surveythat was conducted
in this borehole) show higher concentrations in this region of the borehole, but do not show variations in
concentration that can be diredly correlated with the nrnrow p2aks on the moisture plot. In both the spectml
gamIw+~d moisture da~ an abrupt chauge occurs at a depth of about 145 to 146 ft. The KUT concentrations
&crease and the moisture content decmses from almost 10permnt to 2 percent.

The decmsed moisture content between depths of 45 and 50 ft is caused tim logging in two easings and these
measurementsare not vali~ however, they do showthat the bottom of the double casing string occurs at a depth
of 50 ft.

The moisture content inmeases (to an off-scale value) at a depth of about 217 ft where groundwateris
encountered.
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RLS Spectral Gamma/Sodium Iodide Survey
Waste Management Technical Services

LOG HEADER

Project: RCRAdrillhg 1999 Well: 299-W22-50

Borehole Information

Well # 299-W22-50 Water Depth 218 ft Total Depth 547.35 R
ElevationReference A Elevation n/a fi
Depth Reference Ground Surfiace Casing Stickup 11.75” – 0’.8.625” – 0’.6.625”-0.67’,3.75 – 4.2’

Casing Diameter 11.75 in. Depth Interval Oto 50 il Thickness fiin
Casing Diameter 8.625 in. Depth Interval Oto 241 ft Thickness ~m
Casing Diameter 6.625 in. Depth Interval Oto 474 ii Thickness mi
Casing Diameter ~in. Depth Interval Oto 547.35 tl Thickness 0375 in-

Logging Information

Log Type:
Company
Loggii Engineers
Logging Dates
lnstmment Series
Logging Unit
Depth Interval

Instrument Calibration Date
Calibration Report

HPGe Spectral Gamma
Waste Management Technical Services
J.E. Meisner
November 30, 1999, January 14,2000
RLSG07000SO0.0/RLSN2.0”
RLS-1
o’ to 145.0’ Prefix A682
125.0’ to 240.5’ A683
230.0’ to 353.5 A695
350.0’ to 475.5’ A696
440.0’ to 545.5’* A694
October 8, 1999/Janua~ 18, 1999*
WHC-SD-EN-TI-292, Rev. O
WHC-SD-EN-T1-293. Rev. O*

*Sottomof the boreholewas loggedwitha sodiumIodidedetectordesignatedRLSN2.O

Anatysii Information

Company Waste Management Technical Services
Analyst Steven Kos
Date March 13,2000
Depth Reference Ground Surface

Notes HGPe spectral gamma and sodium iodide logging tools were utilized to log this borehole. Measurements
were acquired with both of these tools at 0.5-fl depth increments at a lowing speed of 1.0 ft per minute.
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: R(XA Drilling 1999 Log Date: Nov. 30, 1999,
Jan. 14&15, 2000

Well: 299-W22-50
Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999,
Jan. 14&15, 2000

Well: 299-W22-50
Depth Datum: Ground Level
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999
Jan.14&15, 2000

Well: 299-W22-50
Depth Datum: Ground Level
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999
Jan. 14&15, 2000

Well: 299-W22-50
Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling

Well: 299-W22-50
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RLS HPGe and hlal Surveys
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999
Jan. 14&15, 2000

Well: 299-W22-50
Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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RLS HPGe and Nal Surveys
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999
Jan. 14&15, 2000

Well: 299-W22-50
Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
(2/s

o 100 200 300 400 0

pcilg pcig p(xg
10 20 30 0 5 10 012345

● HP&total gamm~
● Nal tc@ gamma ~

:.

Re&st survey
53ky-545.5’

TD logge~ with Nal 45.5’ u
&l

550 t I \ I I I I
o 100 200 300 400 500 600

C.31

. . . .
::::

&
,.. .

:::. . . .
::::

y __

. . ..:::. .
::::
::::
:::: 1-.....::::::;:::::......:...::::::::::::....::::...:::::::.::::::::::::,.::::.,:::;:::,
‘:. ::::.

:::.
::::

:::
::::
::::

:::. . . .. . .
:::;
::::
‘:;::

,,

::::

::::

::::

::::

::
:.. .

:: ::
. . . .

:: ::

::::

::::



RLS HPGe and NaI Survey
Waste Management Technical Services

Summary Report

Projecti RCRA Well Drilling 1999 Well: 299-W22-50

General Notes:

Leggingwasperformedin this boreholewithbothHPGeandNrddetectors.The NsI detectorwasutilizedonly
in the 3.75-in.diameter casing and wasusedto acquireonlygrossgammammmmmts. This smallercasing
wasusedto advancethe boreholeto TD afterthe 6.625-in.-diametercasing could not be advanced. Therewas
inauflicientCkarancebetweenthe inside surfaceof the 3.75-in.diameter casing and the outside surfaceof the
HGPetoolhousing.

All log dataweremlkcted with referenceto groundsurfke.

System Performance Verifkation: The pre- and post-logverificationpassedperformancestandds, indicating
the systemwas performingto @cations outlinedin the pmmdums.

Repeat Intervak 12qeat surveyswereconductedbetweendepthsof 125.0 and 145.0& betweendepthsof 235.0
and 240.5 & betweendepthsof 350 and 353.5 ~ betweendepthsof 454 and 474 ~ betweendepthsof 508 and
510 ft (NaI survey),and betweendepthsof 535 and 545.5 ft (NaI survey). All of the repeatsurveysshowgood
repeatabilityOfmeamrements.

Environmental Corrections: The spectralgammalog meamrements have been correctedfor casingattenuation
throughoutthe entireweu and a watercorrwtionwasappliedto the dataacqukedin the waterto correctfor the
attentition of water.

Observations:

CS-137wasthe only man-mademdionuclideidentified.

Wg.

Itwasdetwtedata depthoflftataconcentration of19

The range of the concentrationsof the naturallyoccming radionuclidespotassium-40~), uraninnLand
thorium(KW are typicalforHanfordformationandRingoldFormationsediments. The concentrationsare,for
the majorityof samples, between 5 and 25 pCi/& between 0.5 and 5 pCi/g andbetween1 and 2 pCi/g

. Someerraticpeaksareoutsideof these ranges.

tititietic M-*@ontitimm=ntitiplti (_tietiqtim Oti2Wfi)k
indicativeof the presemxof radonin the borehole. EIevstedcountratesweredeteckd on the papertips thatare
utilized to clean the cable as the logging tool is withdrawnfrom the borehole. The health physics technician
determinedthatthe rateatwhich the countxateson the wipes diminishedwas consistentwith the decayof radon.

The profile of the totalgammaplo~ which is the sum of all countsin the spectmfor each 0.5-ft depthsample,is
most reflectiveof the % conamratiom, however, the influence of uraniumand thoriumconcentrations(more
_qtie_mwofb tionmti*)onti@ _~@a&~ti Wm@onofti
boreholebetweendepths of 406 and 430 ft. The most distinctivechangesin total gamma countrate(and
assocktedpotassiumand thoriumconcentrations)occurat a depthof about 136% and betweendepthsof 424
and 432 f$ where distinct Iithologicchanges most likely occur. The moisturelog acquiredin this borehole
indicatesintermittentthin intervalsofelevatedmoisturecontentbetweendepthsof about90and 140ft.

The lower gross gammacountratefrom ground surfhceto a depth of 50 ft reflectsthe attenuationcausedby
doublecasingsin this regionof the bmehole. A casinghctor is appliedto the data duringthe conversionof the
log data ftom countsper secondto concentrationsin pCi/g, however,the total gammaconntratemeasurements
arenoteasing cmrectd

C.32 .
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

LOGHEADER

Project: RCRAdrilling1999 Well: 299-W22-50

Borehole Information

Well # 299-W22-50 Water Depth 218 ft Total Depth 547.35 fl
Elevation Reference M Elevation n/a ft
Depth Reference Ground Surface Casing Stickup 11.75”-0’.8.625” – 0’,6.625”-0.67’.3.75--4.2’

Casing Diameter 11.75 in. Depth Interval Oto 50 ft Thickness Qin.
Casing Diameter 8.625 in. Depth Interval Oto 241 ft Thickness &in.
Casing Diameter 6.625 in. Depth Interval Oto 474 fl Thickness Min.
Casing Diameter 3.75 in. Depth Interval Oto 547.35 ft Thickness 0375 in.-

Logging Information

Log Type:
Company
Logging Engineers
instrument Series

Logging Date
Logging Unit
Depth Interval

Instrument Calibration Date
Calibration Report

Neutron-Neutron Moisture
Waste Management Technical Services
J.E. Meisner
RLSMOO.O
November 30, 1999
RLS-1
o’ to 150’ Prefix MA50
145’to 218.3’ MA5 1
May 13, 1999
WHC-SD-EN-TI-306, Rev. O

Analysis Information

Company Waste Management Technical Services
Analyst Steven Kos
Date December 16, 1999
Depth Refiwence Ground Surfiace

Notes The moisture measurements were acquired at 0.250-fl depth intervals at a logging speed of 1.0 ft per
minute.

.
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: R(2RA Drilling 1999 Log Date: November 30, 1999

Borehole: 299-W22-50 Depth Datum: Ground Level
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Neutron-Neutron Nbisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: November 30, 1999

Borehole: 299-W22-50 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: November 30,1999

Borehole: 299-W22-50 Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project FICRA DriHing 1999 Log Date: November 8,1999

Borehole: 299-W22-50 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

SummaryReport

Project: RCRA Drilling 1999 Well: 299-W22-50

General Notes

AU log data were collected with reference to ground surface. A moisture survey was not conducted in the 11.75-
in.-diameter casing (from ground surface to a depth of 50 il) since the logging tool utilized is not calibrated for
this size casing. The swvey was terminated at a depth of 218.3 R where groundwaterwas encountered.

System Performance Verificatiorx The pre- and post-smvey verification passed performance standards, -3.4%
in the shield verifier.

Repeat Intervak A repeat surveywas conductedbetween&pths of 98 and 100 fg between depths of 145 and
150 & and between depths of 200 and 218 ft. AU of the rqxat surveysshow good repeatability of the moisture
profk from the original and repeat surveys.

Environmental Correetiorm The moisture measurements have ken corrected for casing attenuation
throughout the entire well. A casing correction for 0.5 in.-thick 8.625-in.diameter casing was applied to the
data

Observations

The moisture values range from less than 1 percent volumetric moisture content at a depth of 149 fI (not
including the lowvaluesbetween depths of 45 and 50 ft), to as high as 11 percent volumetric moisturecontentat
a depth of about 137 ft. The low moisture content values betweendepths of 45 and 50 R occurin the region of
the borehole with double casings and these measurementsare not valid for determination of moisture content.
These measurementscan be utilized to determine the bottom of the double casing string which is located at a
depth of50ii.

Several peaks of elevated moisture content (above a background of less than 5 percent) are observedbetween
depths of about 94 and 140 ft. These peaks most likely correlate with thin intervals of fine-grained sediments
that retain moisture The potassiunLuraniunAand thorium concentrations(as derived horn the spectmlgamma
surveythat was conductedin this borehole) doe not have featureswith which to correlate the moisturepeaks with
the exception of the data at a depth of 140ft. At this &p@ the potassium and thorium concentrations&crease
sharply and the moisturecontent increases sharply.

I

The moisture content increases (to an off-scale value) at a depth of about 218 ft where groundwater is
encountered.

C.38
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Appendix D
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?

Groundwater Analytical Data

This appendix contains analytical results from groundwater samples collected during drilling and

construction of wells 299-W22-48, 299-W22-49, and 299-W22-50. Columns 6 and 7 in this appendix

contain qualifiers that should be considered when using the analytical values. The definition of the

qualifiers are given below.

Qualifier Definition

u Undetected at the detection limit.

c For inorganic - blank contamination is above the practical quantitation limit

B For organics - compound was found in the blank (blank contamination)

For inorganic - result is less than the practical quantitation limit

J For orgauics - the result is estimated and less than the practical quantitation limit

D Adjusted dilution factor

E For inorganic - estimated value due to interference

Q One or more laboratory QC samples out of specification

H Hold time exceeded

?

.
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Table D.1. Analyses of Groundwater from Well 299-W22-48

Sampte Analysis Lab
constituent Date Ftiered value units

236 ft bgs
AJuminum
Calcium
Zinc
Vanadium
copper
cobsn
Chromium
Cadmium
Beryllium
Barium
Antimony
Strontium(elemental)
sodium
silver
Potassium
Nickel
Manganese
Irca
Magnesium
Tritium
Tectmetium-99
Uranium
Grcssbeta
Grcssalpha
1,4-Dictrlmbanzene
Totslwganiccsrtmn
Temperature
TrMtd~ solids
PH MassUElnarlt
pH Measurement
Nitrogenin Nitrate
Ntiogan in Nitrite
Spe&c Conductance
Spedfic (%mductance
Alkalinity
Trichkmethene
1,1,2-Trichloroethane
2-Butanone
1,1-Dichloroethane
Carbontatrechloride
fluoride
Chloride
trans-1,2-Dichlofoethylene
as-1,2-Dldllor@tt@ane
Sulfate
Xytarles(total)
Tetrachlorcethene
carbon disutfide
MeWWIM$Il~@SI
vin~-chloride
1,1,1-Trichloroethane

l-Butsnd
chloroform
Acetone
1,2-DictWmethane
Ethylcyan”kla
4-Methyl-2-Pentanone
Tetrahydrofuran
Tduene

10/26/99

10126199

10/26/99
10I26I99
30126{99
10/26/99
10126199
10I26I99

10/26[99
10126/99
10/26199

10I26I99
10126199
10/26/99
10126199
10126199
10126199

10126199

10/26/99
10/26/99
10/26/99
10/26/99
10/26/99
10/26/99
10/26/99
f10126199
10126199
10/26/99
10/26/99
10126199
10/26/99
10/26/99
lo126t99
10/26/99
10I2W99
10I26B9
10/26/99
fOi26i99
tO126199

10126199

10J26199

10/26/99
10/26/99
10/26/99
10/26/99
1o/2w99
10/26/99

10I26I99

IO126K)9

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

22.3 I&
19400 u@L

14.2 u@L
4.8 u~L
7.6 U@
3.6 u@L
3.2 U@

3 uglL
0.4 u@L

67.2 u@-
57.9 u@L
103 ug/L

26300 u@L
8.8 u@L

5250 UQIL
10.3 u@L
306 U@
40.3 UglL
5070 Ugll-

122 @iiL
39.5 pcii

0.196 U@-
20.6 pCiiL

0.433 pCiiL
0.17 uglL
8.46 w/L
16.1 Dq C
178 mgk

8.24 PI+
7.97 pH
3.67 mg/L
0.19 mg/L
257 U=CM
263 umhoakm

74 mg/L
0.16 u@L
0.23 U~

20 @L
0.13 Ugll-

0.4 ug/L
0.4f rn@L
6.91 M@
0.11 ug/L
0.15 U@L
21.3 rn@L
0.79 u@L
0.29 I@
0.13 u@L
0.41 @L
0.1 u@L

0.14 ugfL
0.13 U@

7 ugil-
0.6 u@L
43 UgiL

0.14 u@L
1.5 u~L
0.5 u(JIL
1.6 U@

0.26 L&I/L

Uc
c

B
B
u
u
u
u

u

Q
u

u

c

u

u
u

17 180
1.7

0.$
2.4 3.7

0.74 0.74

H

H

D

c

u
u

u
J

D
u
u
D
u
u
u
u
u
u
u
u
J
D
u
L1
J
u
u

Q

D.2



Table D.2. Analyses of Groundwater from Well 299-W22-49

constituent

219 ftbgs
1,1,1-Trichloroethane
1,1,2-Trichlorcethane
1,I-t%hlorcethane
1,2-Didrloroathane
1,4-DichlMobenmna
l-Butanoi
2-Butanone
4-Methyl-2-Pentanone
Acetone
Alkalinity
Aluminum
Antimony
Barium

Be@um
Cadmium
calcium
Carbondisuifide
carbon tetrachloride
Chluide
Chkmhxrn
Chromium
Cis-1,2-Dtilmath@le

Ethylcyanide
Fluoride
Groaaalpha
Grass beta
Iron
Magnesium
Manganese
Meth@whlmkie
Nickel
Nticqen in Nitrate
Nwoganin Nitrite
IX-IMeasurement
pH Measurement
Potaadum
silver
Sodium
specificconductance
Spadfic Conductance
Strontium(elemntd)
Sulfate
Technetium-99
Temperature
Tetrachloroathane
Tatrahydrofuran
Tduene
Totaldiaadvedsdii
Totalqanic carbon
trana-1,2-DictWmethylene
Tnchlorcethane
Tritium
Turbidii
Uranium
Vanadium
vinyl dllcfide
Xylenea (total)
2inc

239 ft b@
1,1,1-Trichloroethane

1714199
1714199
1‘114199
11/4/99
1114199
11/499
11/4/99
1v4i99
IV4199
1114198
11/4/99
1114199
11/4/89
11/4/99
11/4/99
11/4/99
1l/419a
1114/99
1114189
11/4/99
1l14i89
11/4/99
1114199
11/4/89
1V419S
171498
1114199
111499
1W/99
1W199
11/4/99
1W41S9
1I14J99
11/4/98
1+W89
1V4199
11/4/89
1114199
11/4/88
11/4/99
11/4/99
1V4198
1lf4iw
1114199
1114199
11/499
11/4/99
1114199
1M199
111499
1114199
1~14i9a
1114199
11/4/99
1114199
1114199
1114199
11/4/98
1114199
1114199
1114199

11/6/99

N
N
N
N
N
N
N
N
N
N
Y

:
N
Y
Y
Y
N
N
N

?

Y
Y
N
N
N
N
Y
Y
Y
N
Y
N
N
N
N
Y
Y
Y
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
Y

N

0.14 @L
0.23 WI/L
0.13 I.@L
0.14 LJ@L
0.17 I@

7WW
0.89 U@
0,15 u@L
0.33 u@L

80 m@L
64.6 U@
57.9 Ug/L
22.5 u@_
0.13 uQ/L

0.4 ll@L
3@L

16200 w/L
0.13 UQL

0.6 U@
5.33 n@L
0.09 IJ@L

3.2 u@L
0.15 U@L

3.6 U@
5.9 ugA
1.5 l@L

0.55 mglL
1.7 pcn
15 pcl/L

85.8 Ugli-
5070 Il@L

107 @
0.41 L@
10.3 Ug/L
3.06 m@L

0.017 @
8.46 PI+
8.94 PI+

4960 Ug/L
8.8 l@L

25800 @L
1840 Uscm
245 umhoalcm
70.9 U@
13.9 mg/L
32.5 pCiiL
16.8 Deg c
0.29 u@L

1.8 I@L
0.26 u@L
182 mglL

2.94 n-@L
0.11 Ug/L
0.16 U@

22000 pcm
1000 NTU

0.815 U@
13.4 U@
0.1 UgA

0.79 U@
8.9 U@

0.14 Ugn

u
u
u
u
u
u
u
u
u

Bc
u

Uu
Uu
Uu
cc
Uu
JJ
DD
Uu
UIJ
Uu
Uu
00
Uu

Uu

cc

Uu
Uu
DD
08

Uu

cc

DD

Uu
Uu
Uu

Uu
Uu

LJlj
Uu
BCBC

Uu

H
H
H
H
H
H
H
H
H
H

H

H
H
H
H

H

H
H

H

H
H
H

H

H

H
H
H
H
H
H
H

H
H

1.2
2.3 :

1.4 14

600 1300

0.13
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Table D.2. (contd)

Cmamuant

1,1,2-Trichloroethane
1,1-Dkhlorcethane
1,2-Dichlorcethane
1,4-Dichlmbenzene
1-Butsnd
2-Butanme
4-Methyi-2-Pentanme
Acetone
Alkalinity
Aluminum
Antimcmy
Barium
Benzene
Berytlium
Cadmium
Calaum
carbon disulfide
Carbontetrachlcfida
Chloride
Chlorofmn
Chrcmium
as-1 ,2-Dlchloroemyiene
cobalt
copper
Ethylcyanide
Fluoride
Gross alpha
Gross beta
Iron
Magnasium
Manganese
Methylanechloride
Nickel
Nitrogenin Nitrate
Nfirogenin Nitrite
PI-IMeasurement
PH Measurement
Pciassium
Silwr
So&m
Spadfic conductance

Specific Cmdudance
Strmtium (elmtal)
Sulfate
Technetium-99
Temperature
TetraWmethene
Tetrahydrofuran
Toluene
Total dissdved solids
Total organiccarbon
trans-1Z-oichlomthyiene
Trichlorcethene
Tritium
Turbidity
Uranium
Vanadium
Wlyl chloride
Xytenea (total)
Zinc

11/6/99
1118/99
1118/99
11/8/99
1118199
11/8/99
11/6/99
1118199
1f16i99
11/6/99
1116199
11/6/99
11/6/99
11/6/99
11/6/99
11/8/99
1l/W99
11/8/99
1W199
11/6/99
1118199
11/8/89
11/6/99
1116199
1116199
tl16199
1flww
1116/99
1im
11/6/99
1116199
1118/99
11/6/99
11/6/99
11/6/99
11/8/99
11/6/99
1116199
11/6/99
11/6/99
11/6/99
lli6/99
11/6/99
11/6/99
1116/99
11/6/99
1116/99
1118199
11/6/98
11/8/99
11/6/99
1118/99
1116/99
11/6/99
1116/89
11/6/99
1116199
1118/99
11/6/98
1118/99

N
N
N
N
N
N
N
N

!
:
N
Y
Y
Y
N
N
N
N
Y
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y
N
N
N
N
Y
Y
Y
N
N
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
Y

0.23 U@-
0.13 ug/L
0.14 ug./L
0.17 Ugll-

7 u@L
6 I.@

0.15 Ug/L
13 U(JL
86 mg/L

55.7 u@L
57.9 u@L
32.6 u@L
0.13 u~L
0.45 U@-

3U91L
16400 ug/L

0.13 u@L
1 Ugl

3.66 rng/L
1 u@L

3.2 @L
0.15 Ug/L

3.6 u@L
4.4 UglL
1.5 Ugll-

0.55 mgll-
1.64 pcii
4.92 PCVL
57.2 U@

5320 U@
244 UglL
0.41 Ugll-
10.3 ug/L
1.78 rn@L

0.019 MglL
8.13 PI-I

8.1 PH
3420 Ug/L

8.8 ug/L
26000 U@

2180 UWCM
244 umhcekm
67.3 I@
15.4 mg/L
2.96 pcii
f7.5 Deg c
0.29 I@

1.6 U@t-
0.5 uglL
165 mglL

5.53 rr@L
0.11 U@
0.16 U@

18900 P(WL
1000 NT’U

0.919 Ugli-
9.4 ug/L
0.1 U@

0.79 u@L
12.6 U@

u
u
u
u
u
J
u

BC
u

u
B
u
c
u
J

J
u
u
u
u
u

J

c

u
u

B

u

c

u

u
u
J

u
u

B
u
u
c

1.2 1.2
1.7 1.8

H

H

o.f4 12

550 1100

0.22
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Table D.3. Analyses of Groundwater from Well 299-W22-50

●

6

4

*

constituent

220 ft bgs
1,1 ,1-Trichlcroethane
1,1,2-Trichlomthane
1,1-Oichloroathane
1,2-Dichlcmethane
t ,4-oichlombanKm
l-Butanc4
2-Butanone
4-Meth~2-Pentanone
Acetone
Alkalinity
AJuminum
Mhnorly
Barium

Beryllium
Cadmium
Calcium
Carbondisulfide
Carbcmtetratilorida
Chloride
Chloroform
Chrrxnium
da-l ,2-Dichboathylane
cobalt

Ethyl cyanide
Fiuorida
Grme aipha
Groaabeta
Iron
Magnaaium
Manganese
Methyienachlorida
Nii
N-in N~e
Nitrogenin Ntie
PHMeasurement
Potasaium
Silwsr
Bcdium
SpaciticClmductanca
Strontium (4e4nentai)
Sulfate
Technetium-99
Tetraahlmethene
Tetrahydrofuran
Tduena
Total diaaoived SdidS
Total organiccarkm
trana-1 ,2-DiMoroethyiem
Trichloroethana
Tritium
uranium
Vanadium
vinyl dkrida
Xylanaa (Met)
zinc

241 ft bgs
1,1,1 -Trichloroethana
1,1 ,2-Trichloroethana
1,1-oichbroathane
1,2-oichlrmathane

11/23m9
11123199
1V23199
11/23/99
IW23199
11123/99
1V23199
11/23/99
11/23/99
11/23/99
11/23/99
11/23/99
1 l123t99
11123N9
11/23/99
11/23/99
11/23/99
11/2399
11/23/99
11/23/99
11/23/99
11/2399
11/23/99
11/23/99
1li23199
11/23/99
11123199
11/23/99
11/23/99
11/23/99
?1/23/99
11/23/99
1l123i99
1V23199
11/23/99
11/.23/99
11/23/99
1V23199
11/23/99
1112W99
11/23/99
11/23/99
11/23/99
11/23/99
11/23/99
11/23/99
11/23/99
1f123199
1V23199
11/23/99
11123199
11123199
11/23/99
11123199
11/23/99
11123199
1l123Kr9

11/29/99
11/29/99
11R9199
11129199

N
N
N
N
N
N
N
N
N
N
Y
Y
Y
N
Y
Y
Y
N
N
N
N
Y
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y

:
N
Y
Y
Y
N
Y
N
N
N
N
N
N

,N
N
N
N
N
Y

:
Y

N
N
N
N

0.23 u~L
0.31 L@
0.19 u@L
0.17 UgA
0.14 Ug(L

6.6 Ugli-
4.5 ug/L
1.3 u@L

4 Ugri-
100 mg/L

93.2 U@-
40.9 U@
59.5 U@
0.23 u@L

0.6 U@
3.3 u@L

23200 U@
0.3 UgiL
13 u@L

4.8 m@L
2.3 uglL

3 u@L
0.18 u@L
2.8 u@L
6.4 ug/L
2.6 U@

0.42 rn@
2.11 pcm
1420 PCUL
66.6 u@L
7300 u@L

165 u@L
0.37 Ugri-
12.8 @L
13.1 mg&

0.011 mglL
6.4 PH

6880 Ug/L
5.5 Ug/L

28200 u@L
0.37 Uslcm
104 rJg/L
14.2 mgrL

4240 P(WL
0.57 U@

1.5 ugrL
0.33 u@L
223 mgll-

0.2: z
0.16 u@-

31400 PCUL
0.764 Ug/L

12.2 ug/L
0.17 l@L
0.61 u@L
11.7 ll@-

0.23 w/L
0.31 U@L
0.19 U@
0.17 @

u
u
u
u
u
u
J
u
u

B
u
B
u
B
u

u

J
u
u
u
u
u

u

B

u
u
D
B

u

Bc

u
u
u

u
u

B
u
u
B

u
u
u
u

2.5 2,5
50 200

H
H

33 320

720 1700
0.19
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Table D.3. (contd)

1,4-fXchlorobenzane
l-8utenoi
2-Butanone
4-Mathyi-2-Pantanone
Acetone
AMalinity
Aluminum
NXimciry
Barium

Serytlium
Cadmium
Caiaum
Carbon disulfde
Carbon Mm&bide
Chloride
Chlorofwn
Chromium
da-l ,2-DWMmethylene
cobalt
cm
Ethylcyen”kie
Fluoride
Grass alpha
GrCSSbeta
Irom
Magnesium
Manganese
Methybwhldde
N*
Nitrogen In Nitrate
Nitrogen In Nhrite
pi-l Measurement
PI+ Measurement
Potassium
Swer
SocJium
SpedfiC Cmiwtarme
xc cOndUdanCe
Strontium (ekmantd)
Sutiste
Technetium-99
Tem~ture
Tatrechkxoethene
Tetreh@rokren
Tduene
Total diaedwd solids
Total mganiccartxm
trene.-l,2-DichlorOethqenf
Trichloroethena
Tritium
Turbidii
Uranium
Vanadium
Wlyl chloride
Xykrlea (WsI)
zinc

258 ft bgs
1,1 ,1-Trishloroethane
1,1,2-TricMoreethsne
1,1-Dichkrroethane
1,1-DidlloroeWsne
1,2-Dichlomeumna
1,4-DichlomWuene
I-sutand
2-sufencma
4-Mefhyk2-Pentenone
Acetone
AksMnity

11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/69
11/29/99
11/29/69
11/29/99
i l/29@9
1I12W9
11/29/99
11/29/99
t l/29r99
i 1/29/99
11/29/99
11/29/99
11/29/99
1lf29f99
11/29/99
11/29/99
11/29/99
11129199
11/28/99
11/29/99
1v29199
11/29/99
11/29/99
1f129199
11/29/99
11/29/98
11/29199
1V2wt9
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/99
11/29/89
11/29/99
11/29/99
t l129f99
11/29/99
11/29/99
11/29/99
1v29r99
1l/29r99
11/29/99
11129/99
11/29/99

121~4199
12714/99
12/14/99
12/14/99
12?14K39
12/14/99
12/14/99
12M4199
12/14/99
12f14/99
12/14/99

N
N
N
N
N
N
Y
Y
Y
N
Y
Y
Y
N
N
N
N
Y
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y
N
N
N
N
Y
Y
Y

:
Y
N
N
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
Y

N
N
N
N
N
N
N
N
N
N
N

0.14 u@L
6.6 u@L
0.7 ugfL
1.3 Ug/L

4W
101 mgrl-

42.1 u@
68.6 u@L
26.9 U@
0.23 U@
0.5 U@L
4.3 U@

17800 ugn-
0.3 U@L
5.6 @L
2.5 mg/L

0.91 U@

0.1; %
4.3 U@
6.4 usVL
2.6 U@t

0.46 rr-lgn-
1.97 pcxm
264 pcii
89 U@

8020 uLI/L
87.3 L@
0.37 Ug/L
72.8 U@
2.9 m@L

0.0074 n@L
6.4 PH
7.9 PH

2660 WI
5.5 L@

20400 I@
233 umhoakm
0.19 USJcm
66.6 w/L
12.5 nr@L
812 P(XL
19.5 Degc
0.57 @

1.5 Ug5
0.33 wIL
191 rrrglL

0.41 rngA
0.26 u@L
0.16 U@

19900 pcm
320 NTu
3.34 I@
20.6 WI
0.17 U@
0.61 w/L
23.1 L@.

0.23 I@
0.31 ugfL
0.19 ULVL
0.23 U@
0.17 U*
0.14 u@L
6.6 l@L
0.7 UglL
1.3 @l-

4w3rL
106 MgJL

u
u
u
u
u

B

B
u
u
B

u

J
u
u
B
u
u

J

B

u

:
u

B
u

Bc

u
u
u

B
u
u

B
u
u

u
u
u
u
u
u
u
u
u
u

Q

Q
Q

1.3 1.4
9.2 37

Q

HQ
H

Q
14 69

H

Q

Q

570 1200

0.54

+

D.6



Table D.3. (contd)

.

Cmmual’lt

Aluminum
Antimony
Serium
Benzene
Beryllium
Cadmium
Caidum
Cerbcfldisulmk
carbontetredlloride
C1-krkta
Chlorobwmane
Chloroform
Ctsrcfnium
da-l ,2-Dichloroett@ane

=
Ethylcyanide
Fluciide
Grceaalpha
Gr&e beta
Iron
Magnesium

MSWWWSI=
MaWykn@Iioride
Nickel
N-in Niie

‘ Nitrogenin Nitrite
PHMeasurement
RMaaaivm
Silver
Sodium
specificconductance
Strontium(&snentd)
Sulfate
Tedmetium-99
Tetrechlorcethene
Tetrehydrofuran
Tduene
Total diaadved adii
Total ergenlc certmn
trana-1,2-DidllOr@thytens
Trichloroethene
TMium
Uranium
Vanadium
vi dskride
Xyienea (total)
Zinc

313 ftbgs
1,1,1-TricMroethane
1,1,2-TridIlamethere
1,1-llidllwoethene
1,2-Dichlor@tsane
1,4-DichbabeWeW
l-sutend
2-Butenona
4-Methyi-2-Pemenone
Ac=tc41e
Alkalinity
Aluminum
Antimcmy
Barium

Beryllium
Cadmhlnl
Calcium
Cerborsdsumde
carbonWrechlaide

~2Vt4199
12/14/99
12t14199
12/14/99
12/14/99
12/14/99
W14199
12114199
12114199
12/14199
12114199
12/14/99
12/14/99
12/14/99
12174199
1314/99
12/1499
12114199
w/14199
12H4199
%2114199
12/14/99
12114199
i2114199
12/1499
KW4199
W141Q9
12114199
121W89
t2114199
121W99
wi4/99
12114199
121W99
12114199
12174199
121~4199
12114199
W14188
w14i99
121W99
12114199
J21+4199
w14iS9
32174199
72L14J99
~zfm
121W99

12M5199
C2115199
W15199
12115199
32115199
12JW99
+2115199
12if5199
12115m9
12/45/99
w~w
12115KW
W15199
*2115199
f2115i99
12/15/99
1w 5/99
12/15/99
C?I151’99

Y
Y
Y
N
Y
Y
Y
N
N
N
N
N
Y
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y
N
N

:
Y
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
Y

I
Y

N
N
N
N

:
N
N
N
N
Y
Y
Y
N
Y
Y
Y
N
N

19.7UgrL
40.9u@L
27.7 uglL
0.23 U@i-
0.5 u@L
3.3 U@L

28300 U@
0.3 UgL

0.94 Ug/L
3.1 m@L

0.28 u@L
0.69 ug/L

3@-
0.18 U@

2.8 I@
6.4 u@-
2.6 U@

0.44 rr@L
1.1 PCilL

6.34 PWL
43.4 IlgL
9230 I@
42.7 U@
0.37 U@
12.8 U@
0.48 mgiL

0.0074 rn@
8.2 PH

3360 Ug/L
5.5 Ug/L

11600 U@
228 US/CnS

97.8 w/L
14.4 In@l-
7.03 pck
0.57 u@L

1.5 U@
0.33 Ugll-
108 mg/L

0.64 mglL
0.26 L@.
0.16 I@
969 pcii
1.09 U@-
36.2 I@
0.T7 l@L
0.61 I@
164 U@

0.23 U@
0.31 @
0.19 U@
0.17 U@
0.14 U@

&6 U@
0.7 I@
1.3 U@

4 u@L
114 mgrL

26.5 IQ/L
19.7 U@
27.6 U@
0.23 u@L

0.2 ug/L
2 U@

28700 u@L
0.3 l@L
1.5 Ug/L

u
u
8
u
u
u

u
J

u,
J
u
u
u
u
u

J

B

u
u

H
u H

6
u

c

u

:
u

B
u
u

B

:

u
u
u
u
u
u
u
u
u

u
u
B
u
u
u

u
J

0.91
7.7

0.35

97

0.94
1.9

11

270
0.18

D.7



Table D.3. (contd)

Carswmi

Chbrkk
Chlcfoforrn
Chromium
us-l ,2-Dichlcfoathylene
Cobail
Cqlpar
Ethyl cyanida
Fluoride
Gross alpha
Grcss beta
Iron
Magrrasium
Manganese
Mathytam?chlcrkta
Nickel
Nfirogen in Nitrata
Nitmgan in Nitrita
PH Measuranrant
Pc4aaaium
Silwr
.Sdurn
Spsdfw Ccmduuance
Strcsrtium(eiemamal)
Sulfate
Technetium-99
Tetradhcetherre
Tatrah@Ofuran
Tduana
Tota4dmadved Sdii
Total cuganicmrbn
trana-1 ,2-DicMrro@hylem
Trichloroathema
Tritium
Uranium
Van@rum
vinyl chirxide
Xylerraa (total)
2inc

393 ft bgs
1,1,1 -Tridrlomethane
1,1,2-Ttidrlor@hane
1,1-Dichlorcettrane
1,2-DWllcfoathane
1,4-Didrlom&mana
l-Butanc4
2-sutanr)na
4-Mathyt-2-Pantarrcna
Acetone
Akatintly
Pluminum
Artimony
Sarium

BeryWum
Cadmium
Calcium
carbon disulfii
Carbal tetrachlorida
Chlorida
Chlw&mm
Chromium
us-1 ,2-Dlct-dorceU@ene
Coban

Ethyl cyanide
Fhmrida
Groaa alpha
Groaa treta

12/15/s9
12/15/99
12/15/99
12/15/99
12/+5/99
121 5/99
12/15199
12/15/99
12/15/99
12/15/99
12/15/99
12/1 5/99
12/15/99
12/15/99
12/1 5/99
12/1 5/99
12/$5/99
12/15/99
12/15/99
12115199
12/15/99
12/15/99
12/15/99
12/1 5/99
12/lm9
12/15/96
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12/15/99
12115r99
12/15/99

12/17/99
12/17/98
12/17/99
12/17/9s
12117199
12i17#9
f2177t99
lv17/69
lv17199
12/17/99
121t7199
12117199
f2rl 7199
12/17/99
12/37/99
12/17/99
12/17/99
12/17/99
121f7199
Iz+ 7199
f2117199
72rl 7/99
12117/99
12/17/99
12/17/99
12117199
12/17/99
12/17/99
12/17/99

N
N
Y
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y
N
N

!
Y
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
Y
N
N
Y

N
N
N
N
N
N
N
N
N

!
Y
Y
N
Y
Y
Y
N
N
N
N
Y
N
Y
Y
N
N
N
N

4,4 m@L
0.8 UQ/L
2.7 uglL

0.18 I@
2.5 I@L

4 u@L
2.6 ug/L

0.44 m@L
0.828 PCUL

5.83 PCUL
95.5 II@

10200 u@L
14.6 U@
0.37 ug/L

40 I@
0.26 rr@L

0.0074 rng/L
7.9 PH

3230 U@
8 I@

12700 L@I-
242 U~CM
108 I.@

14.4 Mg/L
-6.05 @ii
0.57 UglL

1.5 U@
0.33 I@
130 rnglL

0.31 mgll-
0.26 L@
0.16 I@
304 pcii

0.56 U@
27.1 U@
0.17 UgiL
0.61 ugrL
267 ug5

0.23 u@-
0.31 Ugl
0.19 U@
0.17 U@
0.14 @

6.6 II@
0.7U@
1.3U@

4 uglL
126 mgll-

26.5 u@L
19.7 I@
43.4 @L
0.23 I@
0.2 UgL

2u@L
33400 U@

0.3 UglL
5.6 u@L

15.2 mg/L
0.78 U@
2.7 w/L

0.18 U@
2.5 I@

4@-
2.6 I@

0.41 rng/L
3.28 pCii
7.97 @L

J
u
u
u
u
u

u

B

B
u
u

u

B
u

c

u
u
u
u

B
u
u
J

B
u
u

u
u
u
u
u
u
u
u
u

u
u
B
u
u
u

u

D
J

:
u
u
u

0.97 0.9s
1.7 1.9

H
H

0.31 12

39 200
0.094

Q

1.8
1.9

1.9
2.2

D.8



Table D.3. (contd)

Cc$laamm
I

Iron
Magneaium
Manganese
Methylerwhloride
Ndet
Nitrogen in NMrate
Nwagen in Nkrite
PI+ Measurement
Potassium
silver
3odium
Sped71cconductance
Strontium (elamantd)
Bulfate
Tedmetiurn-99
Tetrachlwodhene
Tetrahydrufuran
Tduene
Tc4sI(fiSsdw Sdii
Total organicW&XI
trans-1,2-oichloroethylarM
Tridh@Uwna
Tritium
Uranium
vanadium
V1-lyld-wide
Xylenea (total)
2inc

12/17/99
12/1 7/99
12117/99
WM7199
12/17/99
12117i99
12117199
12/17/99
12117199
12/17/98
12117199
12/17/99
C?H7199
12117199
12117199
f21~7199
12117199
12117199
12M7199
W17199
12H7199
32137K19
Z21f7139
121t7199
+2/1 7199
12117199
+2117199
12H7199

42t221W
12122199
W22199
12/22/99
12/22/99

Y
Y
Y
N
Y
N

:
Y
Y
Y
N
Y
N
N
N
N
N
N
N
N
N
N
N
Y
N

;

N
N
N

c
N
N
N
N

:
Y
Y
N
Y
Y
Y
N
N
N
N
Y
N

;

:
N
N
Y
Y
Y
N
Y
N
N
N
Y
Y

36.4 U@
12400 I@

31.2 I@
0.37 U@

10 U@
0.72 mg/L

0.0074 n@L
7.9 pH

3690 U@

14$ s
307 uSkrn
135 U@

16.1 m@L
-5.96 @u
0.57 Ugn

1.5 U@
0.33 Ugrt-
220 mgl

0.22 m@
0.26 U@
0.16 u@L
165 pcill-

0.787 I@
23.9 ug/L
0.17 Ug5
0.61 II@
231 u@-

B

u
u

H
Hu

B
u

c
Q

u
u
u
u

0.31 12

B
u
u
u 26 160

0.13
B
u
u

Mlftllga
1,1,1-Trlchloroathene
1,1,2-Tridrimcethma
1,1-Dichh@ane
1,2-Dichtoroethene
1,4-oichtoro&sKane
l-Butand
2-ButerKme
4-Methyl-2-Pentancne
Acetone
Alkalinity
Aluminum

E
Benzene
B@ium
Cadmium
CaIc+um
carbon disulilda
carbon tetrachlorkie
Chloride
Chloroform
Chromium
cis-1,2-DichlorCethyella
cobalt
Cqlper
Ethyl cyanide
Fluoride
Groaa al@a
Grces beta
Iron
Magnesium
M=I@w=
MethyWaMoride
Nicket
NitrogeninNMe
Nmoganin Nitrite
PHMeasurement
Wtaaalum
she

u
u
u
u
u
u
J

:

u
u
B
u
u
u

H
H
H
H
H
H
1+
H
H
H

0.23 I@
0.31 U@
0.+9 UglL
0.17 U@
0.14 I@
6.6 U@
1.1 U@L
1.3 @

41@L
115 rrrgl

26.5 U@
+9.7 r@L
45.6 u@L
0.23 u@L

0.2 U@

&z
0.3 U@

0.89 U@
10 rrrgk

0.76 U@
2.7 U@

0.18 U@
2.5 U@

2.: z
0.34 m@

0.657 pcii
5 pcim

38.7 Ugn
12600 U@

167 Ugk
0.37 U@.

10 U@
2.9 n@L

0.0074 mgil.
7.7 pH

3650 U@
6 U@

12/22/98
1222/99
12122199
f2i22199
1212299
12/22/99
12/22/99
12122199
12/22/38
i2/22rQ9
12/22/99
12/22/99
12/22/99
12/22/99
12122199
12/22/99
~2/22199
12fz2199

H

u
J
D
J
u
u
v
u
u

H

H

H12122B9
12/22/99
12/22/99
12/22/99
f2122/99
f 2/22/99
1222/99
12122199
12122199
121221W
IZ?2199
12/2299
12122189
12i221T?9

u 1
1.6

1.1
1.7

B

Hu
u
D
u

B
u

D.9



Table D.3. (contd)

Conamlant
Sodium
SpacMc Conductance
Strontium(elemental)
Sulfate
Tedmetiunr-99
Tetracl’tloroethene
Tetrshybfuran
Tduena
Tdal diSSOkd SdidS
Total organic cartmn
trarrs-1,2-Dichloroethylem
Trichloroethena
Tritium
Uranium
Vanadium
Vinyl Chloride
Xyienaa (total)
Zinc

12/22/99 Y

!
N
N
N
N
N
N
N
N
N
N

!
N
N
Y

N
N
N
N
N
N
N
N
N
N
N
Y
Y
Y
N
Y
Y
Y
N
N
N
N
N
Y
N
Y
Y
N
N
N
N
Y
Y
Y
N
Y
N
N
N
Y
Y
Y
N
Y
N
N
N
N
N

15500 U@
323 U6k$ll
149 U@

19.3 mg/L
0.577 PCi/L

0.57 Ug/L
1.5 q/L

0.33 u@L
119 m@L

0.56 mg/L
0.26 u($L
0.16 U@-

-20.1 pcii
0.43 I@_
15.2 I@
0.17 U@_
0.61 UL?/L
292 @L

c

12/22/99
12122199
12/22/99
W22199
12/22/99
12122199

D
u
u
u
u

0.03 12
H
H
H
H

H
H

B
u
u
u 3.1 160

0.07
B
u
u

12122199
12/22/99
12122i99

1/12/00
i/12100
1/1210a
1/12/00
1/12/00
*lf2mo
i/12100
1/12/00
ll12mo
1112100
1/12/00
1/12/00
1/12/00
1/12/00
l/lw30
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1112/00
1/12/00
1/12/00
1/12/00
1112/00
1/12/00
Illm
1/12/00
1112100

H
H

t545ftbgs
1,1,1-Trichloroethane
1,1,2-Trichlofoethane
1,1-D@loroethane
1,1-Didrbmatham
1.2-Dichloroethane
1+Dktllmbnzena
1-6utand
2-6utancme
4-Mett@-2-Pentancne
Acetone
Akatinity
AJuminum
Antimony
Barium

Baryltiim
Cadmium
Calaum
Carbal dsulfkle
Carbon tetrachiwide
Chtwida
Chloro&ruene
Chlcmfcfm
Chromium
as-1 ,2-oichlorcethylem?
cobalt
copper
Ethyi cyanida
Fluwida
Gross alpha
Gross bats
Iron
Magnesium
Manganese
Methylenachlwide
Nickel
Nltrqen In Ntite
Nticgen in Nitrite
pH Meaaurarnant
Potassium
Sk
Sodium
Spec%c conductance
Strontium (elemental)
Sutfate
Tadmetium-99
Tetrachloroathane
Tetrahydrofuran
Tduene

0.23 u@L
0.31 Ug/L
0.19 @t-
0.23 u@L
0.17 ugA
0.14 Ug/L
6.6 U@
0.7 u@L
~.3 @L

4U91L

20% %
40.9 U@

16 U@
0.23 U@
0.55 U@
3.3 UglL

20200 I@
0.3 l@L

0.23 U@
5.8 mgK

0.26 u@L
0.23 u@L

0.1: %
2.8 U@
6.4 U@
2.6 u@-

0.73 mg/L
20.9 PCVL
12.7 PCVL
216 U@

8010 u@L
38.1 I@
0.37 U@
12.6 U@

1.1 m@L
0.0074 Mg/L

8.5 IN+
5470 I@-

5.5 UgL
16800 UgA

234 Us/cm
102 I@
18.9 m@L

-1.99 pci/L
0.57 U@

1.5 U@
0.33 I@

u
B
u
B
u

u
u
D
u
u
u
u
u
u
u

3.8
2.1

6
2.6

:
D
u

u
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00
1/12/00

c

D
u
u
u
u

0.1 12

D.1O



Table D.3. (contd)

Totsl diSSOtWdSOkt.S
TotsiW@tliCcarbon
trsns-1,2-Dictlloroettlytent
Trichlomethene
Tritium
Uranium
Vsn~lum
Vinylchloride
Xytenes(totSt)
Zinc

1/12/00
1/12/00
1/12/00
1/12/00
1}12100
1/12/00
1112100
1/12/00
1/12/00
1/12/00

N
N
N
N
N
N
Y
N
N
Y

445 mgiL
1.9 m@L

0.26 u@L u

0.16 uQL u

-12.1 pcii u
30.9 Ug5
13.2 U@ B
0.17 U@ u
0.61 U@ u
302 u@L

D.11

1.7 190
7.3



PNNL-13200

Distribution

No. of

Q!U@

OFFSITE

Confederated Tribes of the Umatilla Indian

Reservation

Environmental Planning/Rights Protection

P.O. BOX 638

Pendleton, OR 97801

ATTN: J. R. Wilkerson

L. Seelatsee

Wanapum Band

Grant County P.U.D.

30 “C” Street S.W.

P.O. BOX 878

Ep&ata, WA 98823

P. Sobotta

Nez Perce Tribe

Environmental Restoration/Waste

Management

P.O. BOX365
Lapwai, ID 83540-0365

Confederated Tribes and Bands of the

Yakama Nation

Environmental Restoration/Waste

Management

2808 Main Street

Union Gap, WA 98903

AlTN: R. Jim

ONSITE

3 DOE/Richland Operations Office

M. J. Furman (2) A5-13

R. M. Yasek H6-60

No. of

Q2Ek2

3 CH2M Hill Group

A. J. Knepp (3) HO-22

2 CH2M Hill Hanford, Inc.

J. V. Borghese H9-03

D. C. Weekes H9-02

3 Washington State Department of Ecology

D. Goswami B5-18

A. D. Huckaby B5-18

S. Leja B5-18

U.S. Environmental Protection Agency

D.A. Faulk B5-01

16 Pacific Northwest National Laboratory

V. G. Johnson (3) K6-96

D. G. Horton (3) K6-81

S. P. Luttrell K6-96

W. J. Martin K6-81

B.A. Williams K6-81

Information Release Office (7) K1-06

Distr. 1


