Pacific NdrthWéSt =
National Laboratory

Operated by Battelle for the™ -
U.S. Department of Energy

PNNL-12124

MAR 3 1 1999

Gy

Bore}lole Data Paclea e for 1998

Wells Insta]le(l at. Smg’le-SheH Tank |

| Waste Management Area TX TY

. Horton
Hodges

g -
Za)‘-

. March 1999

Prepared forthe U.S. Department of Energy -
“under Contract DE-AC06-76RLO 1830




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the " |
United States Government. Referente herein to any specific commercial product,
process, or service by trade name, tademark, manufacturer, or otherwise does not
necessarily constitute or imply its‘endorsement, recommendatlon or favonng by

the United States Government or any agency thereof, or Battelle Mémorial
Institute. .

PACIFIC NORTHWEST NATIONAL LABORATORY
operatedby = .
BATTELLE
Jor the
"UNITED STATES DEPARTMENT OF ENERGY
under Contract DE-AC06-76RLO 1830

Printed jn the United States of America °
Available to DOE and DOE contractors from the
Office of Scientific and Technical Information, P.OQ. Box 62, Oak Rxdge, TN 37831
_ prices available from (615) 576-8401.

" Available to the pubhc from the Nat:onal Techmcal Informahon Serv:ce,
UsS. Department of Commerce, 5285 Port Royal Rd. Spnngﬁeld VA 22161

@ This document was printed on recycled paper.



DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither the
United States Government nor any agency thereof, nor any
of their employees, make any warranty, express or implied,

or assumes any legal liability or responsibility for the

accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference
herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or
any agency thereof.



DISCLAIMER

Portions of this document may be illegible
in electronic image products. Images are
produced from the best available original

document.



Borehole Data Package for 1998 Wells

Installed at Single-Shell Tank Waste
Management Area TX-TY

D. G. Horton
F. N. Hodges

March 1999

Prepared for
the U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest National Laboratory
Richland, Washington 99352

PNNL-12124






Acknowledgment

The analyses of particle size distribution, moisture content, pH, electrical conductivity, cation
exchange capacity, and alkalinity were done in the Applied Geology and Geochemistry Group laboratory,
Pacific Northwest National Laboratory, Richland, Washington. The work was supervised by Jeff Serne.
His laboratory also produced the 1:1 water:sediment extracts for major cation and anion analyses. The
cation analyses were done at the Chemical Analysis Laboratory at the University of Georgia in Athens,
Georgia. The anion analyses were done in the Pacific Northwest National Laboratory interfacial
geochemistry laboratory. Mr. Serne provided interpretations of all the physical and chemical data from
sediment samples, and those interpretations are incorporated into this report. His contribution is very

much appreciated.

i






Contents

Acknowledgment

1.0 IOETOQUCHION cvevrvereererenenearessssssssssssssassaesessorssssasssssasssessssessrnsssassssssssssesssssenssssasssssassssssssssasssssanssssss

2.0 Well 299-W10-26 .....coveeermerrveruersvsranasmnssesnsnsannaans

2.1 Drilling and Sampling............... feeruenanssensnsasessesesnss

2.2 Well Completion.

2.3 Well Development and Pump Installation...................

3.0 Well 299-W14-13 ...omeeerrenreettenesenenceeneaee

3.1 Drilling and Sampling.........cocovvveeon

.....

3.2 Well Completion..........coconuivienerreresererereresucssnanasens

3.3 Well Development and Pump Installation ...

4.0 Well 299-W14-14 .......

4.1 Drilling and Sampling.

42 Well Completion.......ceeereersesinscrssunisreseusnacs

.........

43 Well Development and Pump Installation .......

-----------

5.0 Well 299-W15-40

5.1 Drilling and Sampling..

5.2 Well Completion......cccoceveevcecerenescsisciresisesesneressene

5.3 Well Development and Pump Installation

6.0 References

Appendix A - Well Construction and Completion Documentation

Appendix B - Physical and Chemical Properties Data.........

Appendix C - Geophysical Logs

Appendix D - Groundwater Analytical Data

10

Al
B.1
C.1
D.1



Figure

1 Map of Waste Management Area TX-TY and Locations of Wells in the Groundwater
Monitoring Network

..................................................................................................................

Table

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

.............................................

vi



| 1.0 Introduction

Four new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) TX-TY during August through
November of 1998 in fulfillment of Tri-Party Agreement (Ecology 1996) milestone M-24-38. The wells
are 299-W10-26, 299-W14-13, 299-W14-14, and 299-W15-40. Well 299-W10-26 is located outside the
east fence of the TY tank farm and replaces downgradient well 299-W10-18; well 299-W14-13 is located
along the east fence near the northeast corner of the TX tank farm and replaces downgradient well
299-W14-12; well 299-W14-14 is located outside the east fence in the south half of the TX tank farm and
is a new downgradient well; and well 299-W15-40 is located on the west side of the TX tank farm and is
a new upgradient well. The locations of all wells in the monitoring network are shown on Figure 1.

The groundwater monitoring plan for WMA TX-TY (Caggiano and Goodwin 1991) describes the
hydrogeology of the 200 West Area and WMA TX-TY. An Interim Change Notice to the groundwater

monitoring 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.

This document compiles information on the drilling and construction, well development, pump instal-
lation, groundwater sampling, and sediment testing -applicable to wells 299-W10-26, 299-W14-13,
299-W14-14, and 299-W15-40. Appendix A contains the geologist’s log, the Well Construction Sum-
mary Report, and Well Summary Sheet (as-built diagram); Appendix B contains results of laboratory
analyses of particle size distribution, pH, conductivity, calcium carbonate content, major cation and anion
concentrations from 1:1 water:sediment extracts, and moisture content; Appendix C contains geophysical
logs; and Appendix D contains the analytical results from groundwater samples obtained during well
construction. Aquifer tests (slug tests) were performed on all the new wells after well completions.
Results of the aquifer tests will be reported elsewhere. Additional documentation concerning well
construction is on file with Bechtel Hanford, Inc., Richland, Washington.

English units are used in this report because they are used by drillers to measure and report depths
and well construction details. The conversion is made by multiplying feet by 0.3048 to obtain meters or
multiplying inches by 2.54 to obtain centimeters.

2.0 Well 299-W10-26

2.1 Drilling and Sampling

Well 299-W10-26 was drilled using an air rotary rig. The well was drilled to a total depth of 262 ft
below ground surface (bgs) during August 1998. Temporary 8 5/8-in.-outside-diameter, carbon steel
casing was used from ground surface to total depth. Static water level was 216.8 ft bgs on August 25,

.1998.
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Sediments encountered during drilling were predominantly sand, gravelly sand, sandy gravel, and
gravel of the Hanford formation from the surface to about 89 ft bgs; Plio-Pliestocene silty sands and sands
with varying caliche content from 89 to ~127 ft bgs (depths based on geophysical log correlation); and
sands, silty sands, and silty, sandy gravels of the Ringold Formation from 127 to 262 ft bgs (total depth).
A geologist’s log is included in Appendix A.

Grab samples for analysis of particle size distribution, pH, conductivity, major cations and anions,
and moisture content were collected at 25 and 69 ft bgs. The shallower sample is a coarse gravel and the
deeper sample is a sand. The sample from 25 ft depth has a slightly higher water extract pH, and the
sample from 69 ft depth has a higher electrical conductivity.

4

The analysis of 1:1 water:sediment extracts show that the 25-ft sample is enriched in sodium com-
pared to the 69-ft sample and that the 69-ft sample may be contaminated with nitrate. All laboratory
results are in Appendix B. Sediment samples also were collected for geologic description and archive at
approximately 5-ft intervals throughout the borehole.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was found.

The well was logged using high resolution, spectral gamma-ray instrumentation on August 22, 1998.
No man-made radionuclides were detected. The geophysical logs are in Appendix C.

2.2 Well Completion

The permanent casing and screen were installed in well 299-W10-26 in August 1998. A 4-in.-inner-
diameter, stainless steel, wire wrap (0.01 in. slot) screen was set from 252.13 to 217.04 ft bgs. The
permanent casing is 4-in.-inner-diameter, stainless steel from 217.04 ft bgs to 2.1 ft above ground surface.
The bottom of the screen has a 4-in. end cap.

The sand pack is 20 to 40 mesh silica sand from 262.0 to 211.0 ft bgs. The annular seal is 0.25 in.
bentonite pellets from 211.0 to 204.5 ft bgs; 3/8 in. bentonite chips from 204.5 to 10.5 ft bgs; and
Portland cement 10.5 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 Construction Summary Report and the Well
Summary Sheet (as-built) are included in Appendix A.

Well 299-W10-26 has an asymmetrical well completion. The outer, protective casing was placed
against one side of the permanent casing. This required alteration of the pump landing plate.

The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal
position of the well was determined by global positioning system observations referenced to horizontal
control stations established by the U.S. Army Corps of Engineers. The coordinates are Washington



Coordinate System, South Zone, NAD83/91 datum. Vertical datum is NAVD 1988 and is based on
existing bench marks established by the U.S. Army Corps of Engineers. Survey data are included in
Table 1.

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

“Well Name = .| - Easting (m) | “Northing (m) ° | Elevation (m) | == «™ . ¥ =3 24— -
566,843.3955 136,400.594 Center of Casing
299-W10-26 2054515 “X” on Casing
566,843.397 136,400.927 204.6729 Brass Cap
566,901.7175 136,282.3745 Center of Casing
299-W14-13 205.1050 “X on Casing
566,901.721 136,282.708 204.3462 Brass Cap
566,898.386 136,181.048 Center of Casing
299-W14-14 205.4321 “X” on Casing
566,898.3875 136,181.3305 204.6213 Brass Cap
566,652.5015 136,204.9705 Center of Casing
299-W15-40 205.8242 “X” on Casing
566,652.494 136,205.292 205.0601 Brass Cap

2.3 Well Development and Pump Installation

Well 299-W10-26 was developed on September 17, 1998. A temporary, 2 hp submersible pump was
used to remove approximately 700 gal of formation water from the well at 9 gal/min. The final turbidity
was 3.15 NTU.

A dedicated Hydrostar sampling pump was installed in well 2909-W10-26 on October 20, 1998. The

sampling pump intake is at 231.5 ft depth relative to the brass cap (see Table 1) or about 14.7 f below the
water table.

3.0 Well299-W14-13

3.1 Drilling and Sampling

Well 299-W14-13 was drilled using an air rotary rig to a total depth of 262 ft bgs during August
1998. Temporary 8 5/8-in.-outside-diameter, carbon steel casing was used from ground surface to total
depth. Static water level was 215.8 ft bgs on August 31, 1998.
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Sediments encountered during drilling were predominantly sand with some sandy gravel of the
Hanford formation from the surface to about 88 ft bgs; Plio-Pliestocene sand and sandy gravel with some
caliche from about 88 to 126 ft bgs (depths based on geophysical log correlation); and Ringold Formation
Unit E sandy gravel from 126 ft to total depth (262 ft bgs). The geologist’s log is in Appendix A.

Grab samples were collected at 25 ft and 69 ft bgs for measurement of particle size distribution, pH,
conductivity, moisture content, and major cation and anion concentrations. The shallower sample is
course gravel and the deeper sample is sand. The sand has a slightly higher electrical conductivity and a
higher moisture content. Analytical data are in Appendix B. Sediment samples also were collected for
geologic description and archive at approximately 5-ft intervals throughout the borehole.

The chemical extract data from the two samples suggest that the sediment column at this location
shows signs of leachable sodium over that expected for most natural Hanford sediments. The monovalent
to divalent cation ratio is dominated by sodium whereas most natural Hanford sediments are dominated
by calcium. The sample from 69 ft depth also contains leachable nitrate and fluoride; neither anion shows
up in the shallower sample.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contam-
inants. Carbon tetrachloride was detected at 1 ppm at about 88 ft bgs. No other contamination was noted.

The well was logged with high resolution, spectral gamma-ray instrumentation on August 28, 1998.
Cesium-137 was identified at 4.75 ft bgs with an activity of 1 pCi/g; cobalt-60 was identified between
90 and 96 and between 110 and 112 ft bgs with a maximum activity of 0.29 pCi/g at 90 & bgs; and
europium-154 was identified between 90 and 92 ft bgs with a maximum activity of 1.7 pCi/g at 92 ft
depth. The geophysical logs are in Appendix C.

3.2 Well Completion

The permanent casing and screen were installed in well 299-W14-13 in August 1998. A 4-in.-inner-
diameter, stainless steel, wire wrap (0.01 in. slot) screen was set from 251.73 t0 216.62 ft bgs. The
permanent casing is 4-in.-inner-diameter stainless steel from 216.62 ft bgs to 2.1 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. end cap.

The filter pack is 20 to 40 mesh silica sand from 261.7 to 206.4 ft bgs. The annular seal is 0.25 in.
bentonite pellets from 206.4 to 195.1 ft bgs; medium bentonite chips from 195.1 to 9.6 ft bgs; and
Portland cement 9.6 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 Construction Summary Report and the Well
Summary Sheet (as-built) are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal
position of the well was determined by global positioning system observations referenced to horizontal



control stations established by the U.S. Army Corps of Engineers. The coordinates are Washington
Coordinate System, South Zone, NAD83/91 datum. Vertical datum is NAVD 1988 and is based on

existing bench marks established by the U.S. Army Corps of Engineers. Survey data are included in
Table 1.

3.3 Well Development and Pump Installation

Well 299-W14-13 was developed on September 17, 1998. A temporary, 2 hp submersible pump was
used to remove approximately 500 gal of formation water at 8 gal/min and 200 gal of formation water at
7 gal/min. The final turbidity was 2.08 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W14-13 on October 22, 1998. The

sampling pump intake is at 231.40 ft depth relative to the brass cap (see Table 1) or about 15 ft below the
water table.

4.0 Well 299-W14-14

4.1 Drilling and Sampling

Well 299-W14-14 was drilled in October and November 1998 using a cable tool rig and temporary,
12-in. carbon steel casing to 20 ft bgs then air rotary and 8 5/8-in. temporary casing to a total depth of
443 ft bgs. Static water level was 217.42 ft bgs on November 14, 1998.

Sediments encountered during drilling were predominantly sand and sandy gravel of the Hanford
formation from the surface to 93 ft bgs; Plio-Pliestocene silty sand with caliche from 93 to about 124 ft
bgs (depths from geophysical log correlation); and sandy gravel and gravelly sand of the Ringold
Formation Unit E from about 124 ft to total depth (443 ft bgs). The Ringold Formation lower mud unit,
consisting of silty clay and silt with some gravel, was found between 402 and 438 ft bgs. A geologist’s
log is included in Appendix A.

Two grab samples were collected at 25 ft and 69 ft bgs for measurement of particle size distribution

and two grab samples were collected from 185 £t and 196 ft bgs for analysis of residual contaminants
remaining from a declining water table. Two split spoon samples were collected between 86 to 88 ft and
between 93 to 95 ft bgs (100% recovery for both samples) for measurement of hydraulic properties. The
only analyses completed to date are particle size distribution on the two shallowest samples. The sedi-
ment at 25 ft depth is coarse gravel and the sediment at 69 ft depth is sand. Particle size distribution data
are in Appendix B. Sediment samples also were collected for geologic description and archive at approx-
imately 5-ft intervals throughout the entire borehole.



Five groundwater samples were collected at 265, 315, 348, 402, and 442 ft bgs during well construc-
tion. Analytical results from the samples are in Appendix D.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contam-
inants. No contamination was noted. :

The well was logged on November 7, 1998, with high resolution, spectral gamma-ray instrumentation
(35% HPGe detector) at 200 sec/ft from the surface to 442 ft bgs and at 60 sec/ft from 70 to 130, 200 to
240 and 325 to 442 ft bgs. Cesium-137 was identified from 4 to 7 ft depth with a maximum activity of
7 pCi/g. The well was also logged with a sodium iodide detector from 0 to 344 ft bgs on October 30,
1998. A moisture log was obtained on October 28, 1998 from 19 to 217 ft bgs. All geophysical logs are
in Appendix C.

4.2 Well Completion

The permanent casing and screen were installed in well 299-W14-14 in November 1998. A 4-in.-
inner-diameter, stainless steel, wire wrap (10 slot) screen was set from 252.3 t0 216.98 ft bgs. The per-
manent casing is 4-in.-inner-diameter stainless steel from 216.98 ft bgs to 2.0 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. end cap.

The borehole was filled with silica sand (8-16 and 10-20 mesh) from 443 ft to 438.8 ft bgs, cement
grout from 438.8 to 326.6 ft bgs, and silica sand (4-10, 6-9, 8-12, 8-16, and 10-20 mesh) from 326.6 to
257.3 ft bgs. The filter pack is 20 to 40 mesh silica sand from 257.3 t0 203.8 ft bgs. The annular seal is
3/8 in. bentonite pellets from 203.8 to 202.3 ft bgs; 3/8 in. bentonite chunks from 202.3 to 9.3 fi bgs ; and
cement grout from 9.3 ft bgs to the surface. A protective carbon steel casing with a locking cap extends
to 3.06 ft above the surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface
with four protective steel posts set into the concrete. A brass marker stamped with the well number was
placed into the concrete. The Well Construction Summary Report and the Well Summary Sheet (as-built)
are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal
position of the well was determined by global positioning system observations referenced to horizontal
control stations established by the U.S. Army Corps of Engineers. The coordinates are Washington
Coordinate System, South Zone, NAD83/91 datum. Vertical datum is NAVD 1988 and is based on

existing bench marks established by the U.S. Army Corps of Engineers. Survey data are included in
Table 1.



4.3 Well Development and Pump Installation

Well 299-W14-14 was developed on November 13, 1998. A temporary, 2 hp submersible pump was
used to remove approximately 1,700 gal of formation water from the well at 6 gal/min. Turbidity was
4.55 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W14-14 on November 13, 1998.
The sampling pump intake is at 231.50 ft depth relative to the brass cap (see Table 1) or about 14 ft below
the water table.

5.0 Well 299-W15-40

5.1 Drilling and Sampling

Well 299-W15-40 was drilled in August and September 1998. The well was started with a cable tool
rig and drive barrel using 9-in.-outside-diameter temporary, carbon steel casing from the surface to
125.5 ft bgs. The 9-in. casing was then removed and the hole redrilled with air rotary and 8 5/8-in.-
outside-diameter casing to 262.4 ft bgs. About 300 gal of water were added to the borehole at 262 ft bgs
to keep fine grained sediment out of the casing. Static water level was 218.08 ft bgs on September 10,
1998.

Sediments encountered during drilling were predominantly sandy gravel and sand of the Hanford
formation from the surface to about 98 ft bgs; Plio-Pliestocene silty sand and gravelly, silty sand from 98
to 132 ft bgs (depths from geophysical log correlation); and Ringold Formation Unit E silty sand and
silty, sandy gravels from 132 to 262 ft bgs (total depth). A geologist’s log is included in Appendix A.

Grab samples were collected at approximately 5-ft intervals from the surface to 125 ft depth for

- analysis of physical and chemical properties (pH, conductivity, cation exchange capacity, calcium carbon-
ate content, extractable major cations and anions, and moisture contents). Two split spoon samples were
collected at 98 ft and 105 ft depths for measurement of hydraulic properties; those measurements have not
been done to date. Particle size distributions were determined for samples from 25 ft and 69 ft depths.
The sample from 25 ft depth is gravel and the sample from 69 ft depth is sand. Sediment samples also

were collected for geologic description and archive at approximately 5-ft intervals throughout the entire
borehole.

The 1:1 water:sediment extract data show some high leachable salt at 40 ft bgs and high nitrate con-
centrations in the samples from 40, 55, 68, 100, 115, 120, and 125 £ depths. There is also a zone between
30 and 40 ft bgs where sulfate is high. Finally, sodium is enriched in zones between 10 and 15 ft bgs and
at 90 ft bgs. The zones of high leachable salts, high leachable sodium, nitrate, and sulfate do not seem to

correlate. This may indicate natural heterogeneity although the influence of past waste disposal cannot be
eliminated.



The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide contam-
inants. No contamination was noted.

The well was logged from 0 to 125 ft bgs on August 28, 1998, using a high resolution, spectral
gamma-ray instrumentation and neutron moisture instrumentation. The well was logged a second time on
September 4, 1998, using the same tools from 105 to 262 ft bgs (220 ft depth for the moisture log). No
man-made radionuclides were detected. All geophysical logs are in Appendix C.

5.2 Well Completion

The permanent casing and screen were installed in well 299-W15-40 in September 1998. A 4-in.-
inner-diameter, stainless steel, wire wrap (0.01 in. slot) screen was set from 253.08 to 217.95 ft bgs. The
permanent casing is 4-in.-inner-diameter stainless steel and was set from 217.95 ft bgs to 2.0 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. end cap.

Silica sand (20 to 40 mesh) was placed around the permanent casing and screen from 262.4 to

208.3 ft bgs. The annular seal was constructed of 1/4 in, bentonite pellets form 208.3 to 195.4 ft bgs,
medium bentonite chips from 195.4 to 10.1 ft bgs, and Portland cement form 10.1 ft to the surface. The
well has a protective carbon steel casing with a locking cap. A 4 ft by 4 ft by 6 in. concrete pad was
placed around the well at the surface with four protective steel posts set into the concrete. A brass marker
stamped with the well number was placed into the concrete. The Well Construction Summary Report and
the Well Summary Sheet (as-built) are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in December 1998. The horizontal
position of the well was determined by global positioning system observations referenced to horizontal
control stations established by the U.S. Army Corps of Engineers. The coordinates are Washington
Coordinate System, South Zone, NAD83/91 datum. Vertical datum is NAVD 1988 and is based on
existing bench marks established by the U.S. Army Corps of Engineers. Survey data are included in
Table 1.

5.3 Well Development and Pump Installation

Well 299-W15-40 was developed on September 16, 1998. A temporary, 2 hp submersible pump was
used to remove approximately 2,000 gal of formation water from the well at 6 gal/min. The final turbid-
ity was 4.2 NTU. '

A dedicated Hydrostar sampling pump was installed in well 299-W15-40 on October 19, 1998. The
sampling pump intake is at 231.45 ft depth relative to the brass cap (see Table 1) or about 13 ft below the
water table.
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Appendix A

Well Construction and Completion Documentation
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{{Description: Description:
WELL SURVEY.DATA e e
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
COMMENTS/REMARKS Tk

as= Carhon S‘fCE/’\ ss= sfefnless stfee/ -

Valume  calc: cement = L235x 5= 6425 f1°

<

L2 x 24.26= 27.16 F3

20-40 silica Sond

Bentontle chps =069 x 91 = £2.79 F; Bentonde Relleds = 0.62x 3= 1.86 >

Reponed By: /. D, Walker

Reported By: £, . ,{Zaﬁ/x

Title: Geolog st lDate: g-25-9g {Tle: L5 4 ’r. 'Data: Xm
= —r /

signature: 4 abelloon Signature: { Z.

BHI-EE-181 (12/97)

Al



WELL SUMMARY SHEET

Page 1 of 2
Date: Ar#~5

Well 1D: B 25y 3

Well Name:

299- Wlo-24

Location: 15" Easf oF 241-TY Tank Farm. 200 W/

Project:

RCRA Dr;’/l,‘nj 1998

PreparedBy: L. D. Wea/ker

|Oate: 8-25-9%

Reviewed BY: ooy Fo/ms

Signature:

I /V@%’-h

Signature:

CONSTRUCTION DATA

IDate:O‘?//‘;@
7

GEéOG!CIHYDROLOG!C DATA

Po:-Hthﬁ Cemeh% :o0- 0.5 ’

forrreiiyr TV 4w’y bow i, o RN
*

.\:.\.\.\.\.....

A

Depth in -
Description Diagram Feet GrLa:;xc Lithologic Description
O

1o~ 4's By k£

| gl g’

Sand

: 9’—22.’: Grave/

25

& 22" 42.57, Sandy Gravel

34
fq
ey
25
I
B
L
Bentonfe CA:'FS: [f ::l
: - 7 ’
10.5'~ 204, 5" £ it y25'- 44" Sand
A -E’ 50
' o
;'? ?|
7 1
e el
l_”, ’,: 4= 89" : Gravell, Sand
Y 7 43 7
475" 0b (47TD) 4ype 30Y ::{, ;I 75
stainless steel casing: r/f :’:'
> t % ;
‘3. - 217,04’ I',.: ’—_l 89 <102 S.‘H’y Sandd
,:: EEI -ca/carcous
l'; ‘:l (974100’ calyche)
l._';/ ’;”—l 100 (o9 1o calvche)
O A 102"-10%"  Send
T: ::J il 1og' - 14’ : Silty Sancd
- "fe_‘: 11y’ e’ s Sand
':: ’:‘I 16~ 129" Sf”y Sand
::é-: = HIPS 124'-127'; Sand
I _
i . (127 =159 Silby Sand,
o E {55 Grave
o P
AR eh :

8HI-EE-189 (12/87)

A2



3-25-9¢

. Page A 2of 2
WELL SUMMARY SHEET Date: £/ 5~/
Well ID: BE5Y R Well Name: 299-W/|0-24
Location: 15” fact of 2Y/-TY Tank Form . 200W IProiect RCRA Dm‘///'hjo 1928
PreparedBy. L. D Wa/ker Dater g- 751 ¢g |Reviewed By: EN0 - ofes !Date; ¢A—/ﬂﬂ
Signatwure: 20 b /Z/m Signature: ¢~ 77
. CONSTRUCTION DATA GEOKOGIC/HYDROLOGIC DATA
Deptnin -
Description Diagram Feer | Graphic Lithologic Description
T i TR ;
? :z: ’p;l I_S‘o—" 6511~156 : ’3 Ca“]?.f)
| i g 4 159~161": Grvelly Sand
4 sl ; ?
e i l
rr o
el
[;f 35 I 4 7 7
24 22 [ 16l — 205 ¢ Sandy Grave/
g1 el ' '
£z AL 175
A
i
g d )
| Bentonite Pellets: 54 /::l
204.5 = 211.0" 53 :3’;J
S
‘ s HEl
20""0 me SL S:'[c'Ca SOn(ﬂi };I_i é_:J
20" = 242.0' £ | 205 - 262" Silly Sandy
Grave ]
Lf'/:’./ oD ("’ ”ID) ‘['l/{:e 304 ss

: ’
contivuous wire whap 0-0I0-1k| Water level = 216.%0

l [
fof sereen i 217.04'-25213" (5-25-93)
Boftom of ql/zh OD("I”ID) {gpe 304
SS :ncpct('n of 252.'—/5’
i TD= 262 E.

9" borchole fo 262" .

8 %" ob carbon stecl casing i

to 262.2" ¢ al] temp _Casing 275 —

removed  from 3muhd’ : .

Depths are measured .

from around surface -
-

BHI-EE-189 (12/97)
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BOREHOLE LOG

Boring or Well No. 299__“//0.2_61 /5 g

Shaot

[« d

of

Location '\/('pf' O.F 5# O-F Z’?L/ "D/—r?‘fié GM

Proparod By ZZ:’(éécée;W Date

Project

RCEA Drf//f(l? /998

5[20/98

Reviewod By {/Qg 6—§A m. é Date Diﬁéfzéoo
(Sign/pint flame) -

(Sign/Print Name)
Sample Sampls Description Commants
Depth .
y G'::h'c Group Nems, Group Svmbc! Grain Size
—p Type Blows or ) Distribution, Soil Classification, Color, Moisturs Depth of Casing, Drilling Rate, Casing
=t and No. | Recovery Contant, Sorting, Angularity, Minoralogy, Ske & Type, Bit Size, Water Lavel

Max Particle Size, Reaction to HCl

70

N4

&l\nlySl’)'

Grab- -
Sieve

#,
25’

Grab —
S$ieve
Analysis
+2,
(TN

2 &ck¢// o=y’

8 orEi it P4 borehole

85 “oD “temp CS casing

Lf' "—g", SAND (S) 000}’ Sg oo, Fr~

9rw¢/ +r SItE) %? ve-c, 30

Ror- reforns eves when
@ dol e water i

.3

002500
Qo

%Qbos .
0L 8%590s:
°‘ﬁ°‘

m Zoéovﬁ--F 2 SV 627 forws s

wn moict, SA-R, £0% bo¥, o sl

| Mo etatsble BT VI or

LEL

P‘t‘?xlm'mem SFrone ricn~fo 1P

222 . G ELL c), %% Frevel,

Io%s‘f’iwf'r'ﬂH- Srovel ic A $A (?_:éd

:?éﬁ

04

57 a“‘““'s 7{'«(! s VZ‘C’) A-5& neo fZg_’fo

et End oF sHiF ehs/78

Bec/'n 8/10/?8

el Maxpart 25 mm, JOYR 6/ ored dry
7 [V 4

oYM, LEL < dptec t

, G 22°-425" Soph Gravel (SE) -

25-2¢7: Gralb Samp/e for

207 orcve] (5% Sand. 5 2% sclf:

Sieve aua/u s/

rave| gacf Scznd 60% basoft 209 9tz /e

Se-eu.,eu‘é is cpbv waf(h

"-03 Srah e lc(_v

10YRY [ [k grey)

qr«ve/

njectecl sdo cyclome scp

Sl - rowesdl = 5. an acf sef-aug aucl ese~ | br fusf coudro| so arab
M -ave/.S:'Ze ~ 5Oun~ , fry . Sam_plcr are _wet.
3 ‘oof-{\l sortedd . no rxn HCL.
5| 34" : sand Cakl‘fhé_ﬁrcrm(er (""/070)
H90': gravel size decreases - precdom.
- v fu oeh. ‘/2,5' Qémp% /l# C‘ane
42.5'~ €Y°: Sang (S) (4 Hugrevel,

[0 70 sancl. 4 s,/'r") send 20% v.cse

te cse, 70% wmecl, lo7e Fn-v.fo. IoYRE/

(I Arn crav) Jpv mocl sorfecd seb

B8 < Ltectable

ang - ru5 ro“cﬂ 25% basell S0% ofr. 25 90

a#eh HC {

no_ryhn ‘f‘ mICo

sqf‘ grave/ (‘FAS 5%

64~ 39°

. (20% qr-avc( 20 Yo S;nd’ frscit);

Gravelly Send (9S)

ravel js T*mez] gl 30% fi, 707 v.¥i

69 %70’

peb; sand 30% V.cse~ cse, 60% med, 102

: Grab sample for |
Sreye Qha/'VSI'I

h ~V fh. 10YR 6/1 (Slhu[ar 4‘0 Sancf

"‘L”Vf)' slmeist . suh-ang R m:‘n:raz[o9y

similer {'o QLOV(_

:"”\l'b\

lm‘/grx of ‘n'g‘er 5’me content

A4

A.AANN.2ED TU3E



BOREHOLE LOG

Boring or WellNo. 2Q9. /[0~ 26 /8854/2

Sheet

o

2

of

Location ™~ /5. F+ E. of 241 -TY Tank Ferm

Project

199¢&

/&W%/Z:D; Walfer Dste  §-20-98

RCRA Dm’”fng

Roviowsd Byé;/ f Date o8/
Siga/Frint Name)

{Sign/Print Name)
Sample Samplo Description Commants
Dopth Graphic Group Name, Group Symbol, Grain Size 5 .
[ 80 , a:z,;;,a. g:o;:e z:; Log Dmnbuuen. Soil Cln;xf‘canan. Calor, Momum Dg;: zl ‘It':y.p’:.ms.}t Dsri‘lzﬁar:q V?:::r ﬁa‘:?o
Max Particle Size, Reaction to HCL
8 "odex bed, 9K borehoke
: 29" op Temp 3 CQSIZ;Q
] 89—~ jo1’: Sr H—y Sand) (m S) Drilling smooth , 10/12 min.
20 ] £ (1070 sand, 30% 5:/t); Send) 0%
] %0 % v.on ;. joYRG/Y (/f vel br) s]
moist, well 4o mod sorfed . dr mica,
] S+r0hq HC/ rxa {C&/careous') Drilling y‘ncol'ca#ef DH’LG“C
) ’-‘17-—!00 : 109 qy-qvel (ned- £u_pel) ca/,‘cZe 97-1o0°
100 : tr caliche 4o 1o £t
- lDl-(oS’_én’”ngf:aﬂlPr
) 1102~ 108" Send (s): (4 qravc[
_ | 95% s ggd 7 silL) Soncd 199gcse, | 109"~ coliche 4o 110°
| 4 60 %0 med C 2 Fu- Y. Fa_, lkcf&[aqu &s i
- ebove 108 gty S.I{v Sencf ~as e‘ove ovm,LEL £ defect.
1o — 1Y = 116" : Sand (S): (trgravel 902
_ send, (07 s.'/l L, [oYRC/2
] 16 —12y’: Silly Sand (m s)
_ (5% qravel Q07u Scznop 35% Sr”)
120 | cravel wed- v. fn peb. Seucf) 207 v.cse,
— HO%0 <se 30% med, (0% Fn-v.fu , [0YRf2
ey | poorlv s(,m‘__gﬂ arave [ sub-rouncl
] Saucﬁ s«L. qnau[af gravel asd sandd L0
_—_— > Basah‘ - 5 ;14 I\aj’ 5l—roh5 rxn HCI RCT Stervey: B.X & detect
I30 124'- 127 = Sand (5Y): (5% qmvel;
: 95% Saucfl) : Sand) 109 y. €3¢, §0%0 C5€
109 ek~ v.fu, 50% basall, H0%02iz
: 10% ofher. Sub ‘thult_aL
140 — 4127 - 1597: Silty Sendy Grave [
] : (MSG), c.mve’ 50% rm& Y090, selt
= : N (0% ; gmve,l 10% vcse~cse peb 569 med i
Y0 Y Fu-vy. Fun: Sand 10% v.cse,_%0% cse, 50°: gfz confest upl;lamlﬁ__
: 4 1090 mef v. fu3 6O% basalf 35% otz 5% content Lum B ~35%
150 ¥ o-H»er;weak NC[ rxn: M'-"'-’clc ~ 50
] : i i 152 154 fpr:,/ma mrﬁn(ﬂ’l
] g chLIeS

AS



BOREHOLE LOG

Boring or Well No. 290_ wip-26 /B35Y

o |

Shest

ra

7

3

of

L

~15 ft £ of 2HI-TY Tenk Farm 200w

Project

RCRA Dm‘//:'hf,

1998

Prepared By /4%@%7/LD, We/Ker Date 8-20-9%

Roviewed By W é f%?wmﬂ @&ua &[‘2[(7{

(Sign/Frint Name}
Sample Sample Description Comments
Depth .
Graphic Group Name, Group Symbol, Grain Size
Type Blows or Log Dmnhuncn Soi! Clu:xf‘ cauon. Color. Mo:zture Depth of Casing, Drilling Rats, Casing
‘_I_éi) and No. | Rscovery Size & Typo, Bit Size, Watar Lavel
Mex Particle Size, Rnctxon to HCL -
] 159°- 161" : Gravelly Sand /ﬁS) 8" odex Az‘ﬁﬁ‘?‘/‘/”éorc‘o/e
| - 157 vel % Scun revel wmecl-1 5" ob femp cs Casing
| fn peb; saond 609 med 40% Fn:loYRG/2
, I.L13 '.' Jr:’//:'ho l'hton'(Q 1‘8: =]
170 1ol = 2057 U Randy Cravel | boulder iz g1 thieck
—] > ¥ -
_ (G5 6) (srove] 60% sand 309 gilf 10%)
] acgrel dr sa cob, 107 y.Cse ocll 50% m-| End shift 8-20-98
] Cse , 90% R-v.fu; sand 30% V. csc-cse Yo Y. %9/'4 Shef+ 8_/2{/?8
] 2 mecf 309 fu-v.Fu  1OYR 6/2 (H. bre. am)
] °1_dry Door’v sorfed fa‘-ana. o Hc/ ryn
|¥° -
- ReT suvey: B, F < et
= J
— ovpy, ¢ £ < det
190 —
JA00 —
| 208~ 2627 : Sitty S VEL(ms G,
_ 9 502 9ravel, 30 send 202 silt, oravel
g cob. 162 vep. So Yo -F-vfp\
2l — : :
— 2d:5] sand 20%ve JoRe, lo?om, zo%-‘zmv@
1 s ;r‘m/;‘l is gz ﬁsiégg q]‘z ud«x,qmnfé
=6 e .« - .
— 25 §Mnﬂgj%_nz_é,/»ﬁ+ Ferish prag)
] Sotaoildry e rvn o I :
210 — ¢ 5 Moistc. 0#1'39? ofer
o | 220 £+ Weter—4=ble ot
- neerév pell 29%-Wio=(8 s
230 —]

A6
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BOREHOLE LOG

Baring or Well No. 2_9?-50/0-26, [B85¢8

Shest HL of 7L

Location ™~ /{1@' &#GF ZW—W%-'IA gm) ZOOM/

Project ECZI‘? D/‘l.//frjlq /998

Propared By DC((»éE{é&S M:w ééﬁB Reviewed By £

(Sipn/Frint Name)

Sampls Sample Description Comments
Depth
Graphic Group Neme, Group Symbol, Grain Size
Type Blows or tog Distribution, Soil Classification, Color, Moisturs . Depth of Casing, Drilling Rate, Casing
{ :&_’ and No.-| Recovery Ca Sorting, Angularity, Minaralegy, Sks & Type, Bit Sizo, Water Lavel
Max Particls Size, Rosstion to HCl®
2HE-
_ . See p, 3 £ descrighon
[} .
250—]
2 60—

TD 262 ?/z.;/?B

AT

A-RD00-382 101/93)




WELL CONSTRUCTION SUMMARY REPORT

StartDate _8-26-98
Finish Date_3-3/-98
Page 1 of 1

Specification Noo 2 oogr_ Rev.No. | WellNo._B8549 TeHip: Well No. 299-wik-/3
EcNs: /A Approximate Location: infersect, of (‘Qy_&h «22¥ 200w
Project: RCRA Drilltne 199% Other Comp Retchtal  cHzM H:ll
Drilling Company: Layne ?Chrisien sen Geologist (s): __E, Rg Fuse
Driller: W. Frankiin L. (e lKor
s “Temporary Caising and Drill Depth : .. Driling Method/Hole Diameters" §
*Size/ paFt Interval | Shoc O.DJLD. | Augen Dia. From to
cS/FT o __.262" ¥9 /87 | CibleTook: Di. From 1
. AirRotary: Y ( Odlex) Dia. From o _w_2062 +
- AR w/Sonic: Dis. From 0
- Dia. From to
- Dia. From to
*/ndicate Welded (W) - Flush Jont (FJ) - Coupied ( C} & Thread Design Dis. From 1%
Drilling Fluid: Arr
Total Drilled Depth_ 262 #. HoleDia @ TD__ 7127 Total Amt. of Water Added During Drilling:
Well Straighmess Test Result YA Static Water Level: 215,83 FL Dute:  2-3/-98
. : Geophysical Logging . -~ .- Gl D i
Sondes (type) Interval Date Sondes (type) Interval
Spectrel KuT o' - 254" _9-28-93 -
Completed Well” - ™ -
Size/Wt/Material Depth Thread Slot Size Type Interval  Volume  MeshSize
" , AmuleredfFih:r,Pa&
y”Ip sS +2.) 2662 ET NA Pordlong Coment O - 96" o438 WA

L7 ID SS wirewrp 21642-251.73" FX £.010 " in Bendohibe Chips 9.6° - 2685195 S22 §1°  Hrecin,
4% Ib SS 25113-252.05" FY NA Benfoncle Pellets HEef-206Y’ 387 K"
- Silica_Sand/ __206Y4°-261.7° 29.13 e13__ 20-40
. ~ Correcison Lt 9-4aqp
Other Activities ST M e
Aquifer Test: Date: Well Abandoned: Y ___ N _X Date:
Description: Description:
Well Survey Data SR
Date: Protective Casing Elevation:
Washington State Plane Coordi Brass Cap Elevation:

5 e
CommentsRemsrks:  C§ = Carbon S/ee/' ssz stamless sheel o Volume cale: Cement = 285 x 47 ¢ ez o

it

Bendonile cheps = 0.69 x 76.5= 5219 £13

Bertonite pellets = 0,62 x 5 3.1 f°

20-40 silcca Send = 102 x 26 T 29.12 &3

~

Reported By: L.D. Walkey Reported By: £ £ /eff(g_’zé'
Tile: ____Geeloo </ Tile: __fo£eg LHgnop- (BHT )
Signature: ﬂ; 4 };(_;,:__’ Signature: é/ 4 /é 3 -
Date: o{/? 2 /7 Date: dz /5/’ /?gp

4

BHI-EE-181 (297)

A8



0502443

4 %" od(4"rp) dype 304

staraless steel casing

Al ~ 216 627

NI R T N N I N VR S N S NI S T\ AN

L

.

lg/» Z
%3 %
> :
2
£k
it /
'g/( ¥
;i .
g% s
% #
HE¥4

7 $
Ly
l'/’, s
J v
IE’/ L
i £/
v %5
Y i
i 44 &
;,// /:
Zs
Ig’/ K¢
y 2z 4,‘
7 1
A iiipd
12’"( g
i A
i
A z’l
(e 24

Page 1. of 2
WELL SUMMARY SHEET Date: s/
Well ID; B&549 Well Name:  299- LiYy-13
Location: l'h‘tr:ec'{'fvn of Canden dve « 2114’S+. 200/ |Project  RCRA Dh'//l'ng 1998
PreparedBy: [ D. Wa/ker Date: 3-2g8-9g [ReviewedBy: . S Date: u /s fof
Signature:  774) M,ﬂ Signature: £ 2 > e
CONSTRUCTION DATA OLOGIC/HYDROLOGIC DATA
Depthin -
Description Diagram Feet Gfgglc Lithologic Description
li
trt © 5
[4 ’ S G 4
Portland Cement: 0-9.6 X é gx O-Y : Consfruchion FE:lf
< 7; 4'~14°:  Send
iy
|/S J/r <) A 7
Wr|iii]i] 414°-33 : Sandy (ravel
e ¥ 7
£ 5 25
7 ; A
i 1847
#HHE
O 7
27, i
5”’ /: ’ ’
Bentonrle ¢Ch {ps: £4 b 33'-95": Sand
9.6'— 1951 ° ] 2 50 —
% /
A ¥
l_;’/ 4
3’:'; %
EZ 7
LY %
/ y
i %
¥

q5'-98": Sendd) | s cofarcoss

__' q8'-loll.‘ Cc\l:'c/)e

o lot'=12”: Sancfy Grayel

s Ca[cgreou<

152'-125": Sand _

Y 7
1125~ 163 Sifly Sandy

Gr‘a VG./

BHI-EE-189 (12/97)

A9



by

20"’/0 h\eSll Sl'//'ca SQIIG/:
2064 — 2617’

4% "0b (4'7b) Hype 304 55
continuous wire wrap 0.010 -i

slot screen : 216.62'- 251,737

Bobfors_of 4% 0b(4"1b) e
30y SS em?ch af 252.05°

9:/2. M Eorf(dlc fo 26,2 /
85?0 op cm—&m S‘]‘tﬁ/ CC:.S/'AJQ
o 262 ‘- All temp . CC(SI'QJQ

removed  from the groung/.|

DcD'HwS qré hnrasu.recp

From ground surface.

Page _2’_2 of 2
WELL SUMMARY SHEET Date: ppe zp
Well ID: B854¢9 Well Name: 299- Wigy-/3
Location: jnfe rsect of Camden Ave sndf %t owlProiett  RCRA Drilling . (998
Prepared By: LD Walker Date: 3-28-9g |Reviewed By: £.C. é éls - Date: %;/;J
Signatuwre: 704l lL. Signature: 2 2 -
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depth in
Description Diagram Feet Lithologic Description
150 —fg
Bentonite Pelleds:
’ ’ s .7
195, — 206.Y4 Zp) 163 - 270 ¢

Sandy Gravel

q 210-2¢02":
Sam{y Gra Ve/

Wafer Level = 215.807
: (3-31-98)

Th= 262 F+

BHI-EE-189 (12/97)
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BOREHOLE LOG

Boring or Well No. 299 -Ww14~13 /B 8549

—

Sheet I

of Lf

Location mr‘crrw‘/an of Gamcfen pve o 22* 54 200/ Project

Propared By

/[ 0. Wa lker oste _R-2(-28

RCRA_Drilling 1998

(Sign/Prin{ Neme)

Reviewed By L7 ste aré%Z?ﬁ ’
(Sig. iny/Name)

Depth Samplo Swlo Deascription Cammants
Grahic Group Name, Group Symbol, Grain Skze )
Type Blows or Log Distribution. Soil Classification, Color. Moistura Deapth of Casing, Drilling Aate, Casing
0 snd No. | Rscovery Content, Sorting, Angularity, Minaralogy, Size & Type, Bit Siza, Watsr Lavel
Max Particle Size, Resction to HCl
_ o'~ 4y’ S:l{-v Sandy 5raw/ (msG)) B”0dex bit /9%” borehote
| Cons*rucﬂon E/l S%I’OD /8"1.‘7)) CS CaSina
| 4 —(%": Sand (SY; 95% Sand ~
] 5% SAf; Sord br med 50% fn, 50%
o — N ‘(OYR5/2 (QL‘I")) sl mogct
_ ’] well sortedd Sué ange /or- weak
- : o|_rkn  HC/
| @Y [47— 337 : SQna?Iv Graye/ [s6)
— P (0% g ravel, 4O %0 send | tr silf, 167187 ¢ deilling indicafes |
20 — ,dj"*'o’-bg gravel 10% cse gob, 30% med  TO%H- | larce Cot“/c(
| SRLD v.-ﬁ\l’ saond 40%% v.cse, 302 cse, 3CZo sxd. QLK< detectaldle
—demb A v-Fn; IOYRS/) (rap), sl mocsh, mod 21 driiline imclicadter
— 2| sorted; grave| s.b-round 4o Sechcaug decrease grovel scze
— 'Z::g[,,, ::_g.cms_/guf_macl 707 Audﬂl 30 7nglz
20 — as-2y’ Slcud grenilocs. Moy Size lg cobble = |Collect armf samole for
| in_ 1618’ areq Sceye QhQ/Vftf 25~ 2¢°
— Orsl/ rg/z facrecses af 337
] 33'—95 : Sand (S). Sard 952l
] Silt 5% . Sand s 4+ v. cse, 20%
Hyo — cse, 40 % mel), 30% fn, 10 7o v. B
—_ fr_thin layers sifter oreos
) {0 V/fé/l[/{ 6#«7%13“ QNV) Mnr??c'.' Df‘l'” rmle: IO-R/S LYle]
- modl.  sorted ! sk q:u.m/qh . 259,
] basa t4, 707L$fz 59 oa‘Aes—, Fr micg;
50 — max  Size 2 .....Tl- no rxn Hel,
60 —
b 62270 « collect aqreb
70 < sample for sieve amz/_usz
1 a‘h‘:l;ﬂ? - aumber 2
— (8'-7c
End skl ¥[26/98

All

A-6000-382 (01/93)



Boring or Well No. 229/ 1/ V",g /5
BOREHOLE LOG / L

Sheet ; of

eestion _4/7nE¢ secrina) oF Coprnpess A ¥22%5 G project _LCq ,44'“;55; o7

mvmdﬂvﬁﬁ%w@g’" %«’ 77¢ Raviewed By / M LD Welker  own _9-16-98
{Sigh/Prift Name) (Sign/FPrint Name)

Dapth

;

Sample Sampls Description ’ Comments
G'C:‘hi‘ Group Name, Group Symbol, Grain Sze | .
Typo Blows or g Distribution, Soil Classification, Color, Meistura Dapth of Casing, Drlling Rste. Casing
and No. RAscovery [ Sort A § M ay. Sizs & Typa, Bit Sizs, Water Lavel

Max Particle Size, Reaction to HC!

Vi

R
Ll et

/20 |

/30

Ovpp] Lot Lofe r—
o & e
Fs -5 -~ 144,(4/)(7) frfmg/ J//s/ - Ao/@m

é“;{ ,£Z/¢é/§ & ot sereg —
-\ Pdog srp7 L g8 I A b st )
sl IE-Vo/ - Fpiiche S D822 KL
X, (&d_/;nug'\

X - %
: R .-'ml/)/ gf?aflgy,/ =% 5/%
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BOREHOLE LOG

Boring or Well No. 2. 4o 9 )5/~ /3

Sheet .? of 61

Location /A;a‘g/‘géc z’_’ﬁ’ ] gé Q Wﬂ@ ?{v Ifi‘{.

Preparod By Date
(SHn/Frifit Name)

Resviewod By /ﬂ g

Project f(:{d de/.zo’g 7P
WU /LD bbolher o G-14-98

{Sign/Frint Name)

Depth

Sample

Type Blows or
and No. | Recovery

Sample Description

" Commems

Group Neme, Group Symbol.'Grain Siza
Log Dixgibution. Soil Classification, Colar, Moisturs
< s non. La.ar, ¥

Max Particls Siza. Reaction to HC!-'"

Depth of Cating, Drilling Rate. Casing
Size & Typs, Bit Size, Watar Lavel
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BOREHOLE LOG

Baring or Wall No. 28911413

Shaat L% of L4

Locstion _/NTALBETI20] _of~ CAMOED Huo £ 2%

Propared By Date 4;'&%7(@
igf/Frint Namey

broince __ 22 Seiecrne FFEP
</,

(Sign/Frint Name)

mmwadayﬁ%%/l.b.&/a/kef one 9-/4-98

Sampls Sample Description * Camments
Depth i -
G'::h“: . Group Neme, Group Symbol. Grain Size ]
(A 4 ) Type Blows or e Distribution, Soil Classification, Coler, Moisturs Deoth of Casing, Drliling Rate. Casing
AN and No. | Rscovery Content, Sorting, Angulanty, Minarslagy, Size & Type, Bit Siza, Watar Lavei
Max Particle Sizxs, Resction to HCl'
”~ - &
{=> o za
2
L or S ) s
JS;
25>
240

it bevr v beree bty

Lesccens Degh d 2ez’o 2 ozlr/z'/)éz

A.l4

A-6000-382 101/93)




Driller: N0 Wraspicy £ewo, Thorpsn)

StatOate:  /0/,8 /7 f”
WELL CONSTRUCTION SUMMARY REPOR oD /o
oy Page_'1_, & A
Specification No.: 29X~ 5P~ |Rev. No.: | WellName: D BDYF  |Temp.Well No: 259-4ye/ /¢
ECNs: WA Approximate Location: £LasE g Tanf fiirm .
Project LKA Al Dralling /668 Other Companies:  C4#2M ¥i//
Driling Company:  Zagne - Chriskensen. Geologist(s): J-A7-Fezrterdte
L.D. Walker

TEMPORARY CASING AND DRILL DEPTH

DRILLING METHOD/HOLE DIAMETER: - doew™
*Size/Grade/Lbs. Per Ft. Interval Shoe O.DJLD. |Augen Diameter From to )
12" Lucbon SFee/ (W) O _-/23%) 1)’ /10" |Cable Took 127 Diameter From __ O ' to 20.0]]
Caphg, Stee] 8% [37£3 10 - - 4U2.5| g50/75  |AirRotaty: Tabey 9497 |Diameter From m_20 to 943 |
- AR. wiSonic: DiameterFrom _____ to ____1
S S Diameter Fromj |
- Diameter From :to ;
*Indicate Welded (W) - Flush Joint (FJ} Coupled (C} & Thread Design DiameterFrom______ to —_—
Driliing Fluid: Air
Total Drilled Depth: ~ £/4/3 lHole Da@TD: g9 %* Total Amt. Of Water Added During Drilling:
Well Straightness Test Results: Static Water Level: /7,92 bgs IDate: “/4/98
GEOPHYSICAL LOGGING
Sondes (type) Interval Dats Sondes (typs) Interval Date
RLS Spechral Kur o' - 3447} Jo/29/9% —
Neutron _:2_0_1"—2-& lo/31/98 [ JUN
BLS Spactral KuT 1225 -S43 | 1/o7/48 —
’ COMPLETED WELL Rt
Size/Wt./Material Depth | Thread [ 31 Type o ntarval
4" 1D Stnkss endeap |- GloradpSihéa Sand 493 - 4383 | Bhags| %5l
4'tp 55304 wire weao SS - Lement éromf G385 - 3266 142 has| MA §
MTD ss30d SS_riser —_— | e .5_%-.2_5_?4-1.
Yr Bembrite/llets 2038 -202:3 | ropA 3" &m‘amé cé&n/.: .
- OTHERACTIVITIES. . :. Ptk
Aquifer Test: lDate: Well Abandoned: lYes |No: |Date:
Deseription: Description:
*. WELL'SURVEY.DATA : I
Date: Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation: _
¥ snnd consisted of . 4-10,6-10 -9, 2 84 10 =20 rnesh. -12. %0 £1) ¥he void),

Reported By: N/ N2 Dt rodse

Reported By: ¢ /fq/&g

Tite: (B eo/ePssE |Date: %4¢/5¢

Title: A% P20

Signature:

{Date: /02 /i
77

BHI-EE-1817(12/37)

A.

7
Signature: e J? L

15




Page _1. of Z
WELL SUMMARY SHEET loate: 11 /4 /55
Well ID: B854 7 Well Name: 299 - W [Y- /4]
Location: 50" € of 24/-TX Tank Farm / 200W Project:t  RCRA Drilling 1998
Prepared BY: [ 1 \wa | Ker [y;;fw,ﬂ[g Date: 11/4,/q98 |Reviewed By: £ ¢. ,;%/WJ Date: /i/f/y/
Signature: B9 2/ /%5}@%& HN319E signatre: 2 &2 : T
CONSTRUCTION DATA Depthin fﬁ:;;ICIHYDROLOGIC DATA
Dasths /_DeSCﬂé' ption B 2 L . Diagram Feet Gf:;ic Lithologic Description
e Casing is 300 ghove Geo O o'-4.5": BeckFil] (‘lmvc/.sanﬁ
emont Gt §-4.%' PO f:;/ ) |45 7 Silly Grayelly SAND
Sinkess shebap is : Do’ e gPSa0 599 7'- 145" Sclly SAND
121D Bore 0"/?%, if E; &5 : 14,5 = 165" Silly Sand’y GRAVE
medum Bentmde, thunke =] ; 2 16.5'-33": Sand, GRAVEL
43'- 2023 ZiHHCE
&g 33'-8¢.5": SAND
Y12°60( 42D Type 30 Boumiees] 1A EF 86.5- 93,5 SAND
fee/ riser : +2.0~ 71,98 E1iiEg S (b caliche of 800
= 93.5'— 123": Sildy SAND -
Ef fé 1 (calwche 103" 110")
o p bs e 123’ = 145" Sandy GRAVEL
Sfscreen hon every 40° :Ef % JeTiel
4 ok, 1 S8R5 165" Sandy GRAVEL
g K15~ 209+ Sandly GRAVEL
% Garkonite Hileds 202.3-203.5 | i1 11 2092 217 ¢ Gravelly SAND
Culkec Pack: (ooraddoSstics Spnd, i‘ ‘; ==
So-H rush 2038° 257.3° et Q
55304 Screen 35" 10 sl i [ h , 217'-278 '
%204 undcop 0.32 W Silly Sandy GRAVEL
(214,98~ 252.30)
257.3-326.6 [(brady Waker Talle 1.4 bk, thrbi
SbeaJpnd (440,64, 8-z,
§-16,10~20, ) B

BHI-EE-189 (12/97)



iDm

WELL SUMMARY SHEET

Page _i—‘if 2
Date: /7 /£/98

Well ID:

B8547

Well Name:

299-W)y-1y

Location: 50" E, of 24]- TX Tank Farm /200 w

Project:

s Llercng 195

Prepared By: LD, Wallte s [7/;7 Farerode l Date: 1/, 3 /o0

Reviewed By: & £~ ,%)Z:,( ~

Date: ///i/jo"
7/

224.4,—-4/35.8 [omed Groud]

U5 &~ 445 (oloradpStlyca
J\cm&(/ &Sy nd 10-20
mesh.

(2" Borehole  O'—fagd ~ |

/3" _garbon steel cas/n? 0-19.4
was_removed.

G" borehole from 20 443’

%" tarbor steel casina
to ¢4/3.5° ~

,4// 749/?7,,00 rarcy aash/c 245,

Lemo yed 4

Deptbs are From
6 rownd Surtace.

Signature: //J’/p%l / T pecnsls Signature: /72, ,/5/5 .
coNSTRUCTION DATA GEALOGIC/HYDROLOGIC DATA
Depthin - -
Description Feet | Graphic Lithologic Description
——r
Lol 3278 — 360 ©

Silly Sandy (SRAVEL

- 402": Sendy GRAVEL

|
11y x5
)

Bl soz2'~ 412" : Sitty CLAY

412'— 4i5,5': SILT

8l
i
i

45,5 Yay': SILT

]
|

|
{
1

15
Q
IS,

(#r arevel)

g '.
fl

.III'
{

|
|
:0{
]

ly2y'-y28': GRAVEL

&
q

ly2g'- 438" SILT

438~ 443 ! Send, GRAVEL

Bnd o £ holc @ 443"

BHI-EE-189 (12/97)
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BOREHOLE LOG

Boring or Well No.  9005_ 7 /4/,///

Shest

/ &£

of

Location é:aSZf 6/ 241-TX /.Zm,f 6/77\, / 200 W

ioce LA Drithing 15728(ey)

Prapared By \f/ﬁ 6!6/‘ ﬂZ.(f, Dats /%0/ qf Reviewed By (o4 / f(zﬁﬂ{s{ Dats ///i?/ﬂf
{Sign/Print Name) (Siin/Frint Name) 7/
Sample Sample Description Cemments
Deoph Graphic Group Name, Gmup Symbol, Grain Ske .
Type Blows or Log Distribution. Soll Classificatien, Calor, Moisture Depth of Casing, Drilling Rata. Casing
@ 1 }andNo. | Recovery c et rai Si;o R;lm;; il Stzs & Typs, Bit Sizs, Watsr Level
| <d £ S\ @= 457 Fredozinary AL s < B re £ ceAor
_«dBx ravelly Swes L 2psand, |
1«44 < DB 2/,
__éé/é,o‘ L =2 '<>I‘7 /?7;4& é/‘? MFJ///)’ -
Jo —Wd b g Yy s m2S. 10-20%5€, 40/ 10.5" End ShiFe s0/8 [a8
__“j £~ 20 20% scnd_no rxn Lo fS/, /‘é LS
_ fre< §|__nnst, omdl aapears / __Oniler says change ot |
] (c?f," A\ IRY)) 13 - Gat noZ shaum indh]
e A8 (do-to Eﬁsa!ﬁ?mlg sorted Sub -angulor TSYRY: Grave/ @ (4.5°
20 ——led F’lp( BT, ib 543; Graye) gsé 14.5-16.S €16.S hecomes lorave/ sizes 7>
| aTbex B B sy Gravel(s6 _lre " Fs ikl
— Zﬂ ST -.-»:L.L@S = 3307 : Sandy GRAVEL (sG) @127 cs casing _set af 20 £4.
—! (04 gﬁgggm e/, 30% sand, 4r s;/t) | 1o/22/a5 : —
- ol ;;,.b'a'?g_c %mlﬁz! A E:A. 102 cse 30 20 M:;z' CS casina 87" od 8] ID
30 — Sample .é,.. dfo 60 % fn- v. £n ; SQHJ 0% v cse 2020 9”404?): 8.4 m_gke: q'/a' bore
] S : - 1oYRS/i ed | 25092407 : Graf Serie plo
— 1 Seb-a ek o p ’ PO 20 besald for scteve @a/‘u:i;
1 . Sample ¥ WY 19 = 25
] 123" %657 SAND [S)
40— 1 (oo %0 Sanc(, fr S:‘H‘) N 50530 /s 109 Dr,'// qu.’ 1O FS. /5 Wiy
— Vese S0% cse 30% med; 0% fn-
] v. fi. IDYKS/S’ /Ew&m) ) mprsd
—_ mod. sSorted . suh- round ; IO 9o¢ﬁ
- 1 15% basa/t 15 20 feldsrar < aJ—Aer
50— P wmycg ;o max part Size 2 mm
| weak ren fo HCl
60: 60»6l": tr y & peblles
=1 ¥
70—t G270 Gral semale ]
] Sweve For sieve analysis
Sample Samnle FWiY-1y- 69
—  #3
| odlex
Q ¢

A8



BOREHOLE LOG

Boring or Well No- qg- (/4. |y /885‘/7 !

Shast 2. of g

1 e}

~ 50’ Easi of 29~ TX Tank Fan.,'/zoow Project

RCRA  Drillin 2 [998

Proparad By %ﬂ% /ZD a[{[eﬁum _J0-22-98 Reviewsd By

Date é‘é’&
‘Frint Name)

(Sign/Frint Name)
Depth (F{.) Sample Sample Description Comments
T | B || o S S e e Degn o casi ~
30 ) and No. | Rscovery : Miner 5‘:: ;‘-rcy';?%}tnsﬁgm; &.:.To
Max Particls Size, Reaction to Het
—| Odex B 0D , €S casing
| L 86': Hr caliche g7 odex bit=9Ye7 hore
86.5'> 93.5": Sandf (S) 100 sanf]
Sg‘fsm' 100 % 0% cse 5o % 10% 5 1 _ﬁ}g—, 88.07 1 spff sooey |
95 —lodex ’ : -ayg r . 50% qiz Sa-bw/e #] 3 IODZLN'C.
—] :_mu- 20 9, Teld< fother : ng rem | (Wig-1yssze)
- T | to Hel. 93.0'— 95.0°: Split Spoon
_ 1 93.5°— 123’ : Siliy SAND(mS) Sample #2 - 1002 rec.
] Odex e (goz, Sapd 40 9 sift | £ qmw.-l) Sand (wiy-145593)
100 — % 02 % vof; 10YRE/3 OVM, LEL & cleect
] (valc bry) sl moist élg// Sorted - mocl
- sorted ; strona _rn Hel ~cealcareons
] 108 ‘~yyo’ uts of caliche an @. 8 ¥ & detect
11O — v. fu pefe - 107 beselt 2% ofz,
—— [0% offer = fr mico
120 = 120" : skl _mS S/qu/y mere Sand:
—] 80 %o SQKJI 20 % ol
_ S0 123" — (U5’ Sandy GRAVEL (sG)
_ 0 (709 309 saud, br silf)
130 — . ;':_gr_a.va/ tr tm Coﬂl 10% v cse peﬂfzo_%
] Jen 3 02 m:‘ 20% Ffu-v.fy
— S| peb 53;::0 LIO% V.cre SO % cse , 10 2o
— & med ~ v. fu 10 '{RS/I /"ﬂ;gv) Ic?rv N
a— * ] aLc rou fo s akq ;
140 — { ‘ 5070 Bg:g”- 20% ofzcke, 30% grans arfic 32 1907 : g1k
| SO and oﬂ,,—; weak ren do HC) o Simgll coblles
] e Hz'—v 1y37: lo% <t Mx'yecp with sG
] | 148" The s rec chanaes:
| 145’ 165" Sahapv Grave[ (SG)
/50 ] {60%- qmve/ ‘lo% sencl, ir scfd)

o ore ave [ Smllar

above . Sand_[c %

V. CSe = (5S¢, 709 mech . 20% fn 3 Sand

OvVM [ £ & dedect

80% atz 209 bgosoM ¢ other  ureak

A_ryn

Hci

A.19



Boring or Well Ne. 799 /i . ju /885“/7 |

BOREHOLE LOG
' Shast ___ 3 of £
Location 50 East of 241-TX TanK Farm ,\' 200l  pPoject __RKCRA Dh’//fh} 1998
Prepared By Z&/ﬂg@( LD [Jo/fep Date _10/23/98  Raviewad By _%%m Data _s J0/5P
{Sign/Print Name) (S/gn/Print Name) 4 /
Sample Sampls Description Commants |
Depth (1) Graphic Group Nems, Group Symbol, Grain Size - .
Type Blows or Log Distributian, Soll Clsssification. Calor, Maisturs Depth of Casing, Drilling Rate. Casing
{_L60 ) | andNo. | Recovery c Sorting, Angulasity, Minaraiogy, Siza & Typs, Bt Skze, Water Laval
Max Particle Size. Reaction to HCl
| Tubex 5 ?ﬁ 25%” 0D _CS casrhg
— (odex) 37 odex bid; 94" bore
70 — 165'— 209 " : Sandy GRAVEL (sG)
_ (40 %0 ﬁqyg [ 55 % sahtl . 5% S"H)
] : nge’ ir_ v cse PcLLIO‘?o cse pcﬂ;
] 5020 med peh 2090 fn- v Eu | Sand
. 32 4. 10% v.cse- cse 502 ”“&—“ﬁm‘v'ﬁ,
180 —1- ; o 1oYRe/2 (It brm g:a&);Sl mof:#;
| o) %.' . - = Some
\ ve | &round : arere | 309 bosalt
| S“M 309 sranchic, Ho% metg & ofler saud | 185/~ 196": Grab sample
| St 702e ofz, 10% basalt, 202 Felds « collected For frvst
190 — odex o{ﬂcrl tr mica ; ho pxn HCI Badf feb  Sample.
— Semple # wr1y-19- 185
Grak §:‘_d'. 196°~ 197" : Grab Sawple |
200 — B;:f:;: j?a%é’ collected For xrco,u_L
1 ﬁ%' Be e
—| Odex e Sample #1019-14- (96
] 209’217’ Gravelly SAND (q5)
210 — 1S%e gre 25 % sen. s¢f, e/
] | Siwmiler o cbove: Sond 1070 wEZ-cse
| Y020 red 40 % Fu  tof u fa; 10YRS/z(bri)
- Moy : wod w o N Scek
| Sub - oug o sub-round: Sand) 107 c#z' 30 %
220 — orr"‘lelr , ne rxn Hci OVM  LEL { fefect
] 2l 217 —-92781: Siliy Sandy G'R/JVE[K"SG)
] 4 '-: 2 (507 gravel, Yo% Sand ', 109 sift)
. ey | acave| lo% cse peb, 30% med pcb 50% fr
] 5.9 0% v. b - 20% vese-cse V@ B. Y & detect
— [ (o] 40 7o n_ncf;éo% fn, Jo 9o v. I : IUYRS'/S/‘A)
230 ] ?-f?ié:"—?"""!’ Sof'lltd‘\f Sub round Sn-ove/{_féi
] g’f 55l Sahnd 3 in / . -
] > no rixn Hel s sed. wmoist $o wedt.

A20



Boring or WekNo. 209- vy -1y [BY5Y7
Shest L)‘ of <

BOREHOLE LOG

Location *50° East of 2YI-TX Tank Far}n/ZODW ot RCRA Dri”fha 199 %

Prepared By /@M /lD Walker oas jO- 24-G8E  Raviewed By gé%:ifkﬁéf Data ;4 /&
(Sign/Print Narme) n/Frint Name)

Sample Sampls Description Commants
Dopth ¥, .
Graphic Group Name, Group Symbol, Grain Size
Type Blows or Log Dlxtnbv.mon, Scil Cuwﬁcmn. Color, Moisture Depth of Cssing, Drilling Rate, Casing
12490 ) | andNo. | Recavery Minsraiogy, Skzs & Type, Bit Size, Water Lavei
Max Particls Size, Reaction to HCI
| Tubex 8%" op_cs casing
_ (O&ex) S.‘H-y Sendy GRAVEL (msG) R“ Odexr bit ; Q%" borahole
_ -as  cheove :
2 50 ?é?gg 1‘!31-) 2‘-!‘? ms G‘g_» th  yron S"'nm_nna
| . ¢ 5YR3/3 (dk veddish broyw)
] :". 2521-’251/,: {ron h:nnna -
_ fel SYR2/3 "
| e = both stemedd areas SiLrg,_j ren HC{
260 ] .-'O?g‘;g 260’—7 262'! ms G cwith Sron S‘;gl’nl.hg 10-24-98 : wafes SQLLej}
'.957'0..’._»5 5YR3/3 -dk red. bry collecded) 5 casing shoe Ql‘
= - "9@6-- 2 H
ST 65 F. -
“=1 water fg}'%
—] Samle ‘ 38"] .
270 — B!
: sl sclt sneregse
| 5020|278 ‘= 360" : Silty Sondy GRAVEL(ms@peill refe: 10 5t/20 win
280 54 _(40% ar ml 35% sand, 25 % Sil): grave]
. = 2 20% csp, Yo To med peb, 0% - v fn pe‘
| g _: Qﬂ£ s 30% vese- cse. 50%- nccd 30%
| 220l Foo v fin; 10YRY/2 (cLk gravish brows) V2 8. % ¢ Setect
| A wet- poprly sortec e»ravcl rownd 1o
| sub san su‘raw-é's
290 — 2 i, 25% ;
— = O =l max awmypel size ~ 30 mm when Iry  silt
—_ 2| dos cweef rxn fo HCI oyMm, Lgs K defecd
— Zoe
— 20298 1 tr clay increase waler proclction ]
300 ] = Jm‘”fkaj sa_-;gﬁ‘r“-soo’
____ 308 : Irill rode ,',4,-53-/:;
— {ncrease ’n  gmyel
310
] [0-26- 98 Second wafer
~—t (Water Sample. coflectes; Sesing
| sample shee ot 315 Ft
ROx common, m 4o Kl L= 210.5°

A2l



Boring or Well No- 799 (i¥—-14- /BBS 47

BOREHOLE LOG

Shest

S <&

of

tocation =50 " BT 24l =T Tabdnrres Zoow/

Prepared By MMVZ&MQ& Osts /oé7£’28 Reviewed By S Dats
{Sign/Print Name) - (Sgn/Print Name)

3%0

37—

e Sample Sample Dascription Comments
pth
. Graphic Group Neme, Group Symbol, Grain Size
Typo Blows or Log Distribution, Soil Classification, Colar, Moisturs Dopth of Casing, Drilling Rste, Casing
(_'&_’ and No. | Recovery Comtent, Serting, Angularity, Mineralogy, Sizs & Type, Bit Ske, Water Lave!
Do Max Particle Skze, Reaction to HCt
P Ay -
" ] Tucbex 8% "op as cqsing
— ©dex) B7opEx bt 9% *borehole
330— ] Fo0% commeon  mod cxnfo #c0 1o wicak. | OV, LEL <defect

.E.E.&_c.mm_an_)_gzeq L g to et

i
|
|
|

X BY < Aehoctoble |

oo, TFeox < ergman wieak run fo HCO

waferm»upua at 34g (ot
Endl 543 _10/27/98

10/28/98: Worn_out cfrive shoe_

stop :Ir-f”:'llj at 3577

Remove 20 of 8° cos/ma

202 907 Sendy GRAYEL (sG)

Spet*{ra/ 5:: Jot L»r_/oie /

(4PEc cod #2T):0-345

B sel (702 3&!5!, 209, Seenel, 4 5.’]”
Ly o

‘De." 402 ‘Fn-'V‘Fn" &ﬂd 207 vy . cs

L

e

afse Netifron: ©~-215°

" ongs/Z/jy-qyifé Lm&b)l L‘.)C+

1 20% cse, YO0 % med, 209 Fr-vy. Fn -

'POOI-IV

11-2-98 : Resume ,/,‘-4/‘-,,3_. ‘

Ol sorted s h-

- 20

7
Y5 /oqv

>7
4 3 stzcde 2520

iitarmackie [ 259 metomersl v offer

ryn to HCl

Lol mo

) 383" sand Cohfch{ jnereases S[«'g“[};

387 ": cprn'”x'hg e bit
Srnoo#\c_r

8. X < dotect.

A22



Baring or Well No. Z99-. Wiy 144 /885‘1'7
Shest é of é

BOREHOLE LOG

Location ~ 50 Ft_East of 2HI-TX Tank Fartm | 200W  popee  RCRA Dri /I/'ng 199 8

d By W% /LD We/Ker s i /3Zg8 Reviewed By 577 (£ s Buts o /0t/ 2
Sign/Print Name) . VAV

(Fon/Frint Narne)

Sample Sample Dascription Commeants
Depth -
Graphic Group Name, Group Symbo!, Grain Size
Type Blows or tog Distribution, Soll Classification, Color, Moistura Dapth of Casing, Drlling Rste. Casing
(_f+_-__) and No. | Rscovery Content, Sorting, Angularity, Mineralogy, Skze & Type, Bit Sizs, Watsr Lave)
J Max Particle Ske, Reaction to HC1
VoV aN
[

TV | Tebex 8" oD €S cacing

402’ 4127 Silfy CLAY (M) 8" Odey bit , %" Lovelole
1"‘ Fa arevel | e R;aws.‘/}/c/qv

) !Bé /3 {oq{c roult,\ wet H02 Fi: collect water Salng/e
409’ color CLIQhGP 40 GLEYF/’ [n’emsl. i

) no FM HCI; gQ:-hcn’-y n/sfqg i

(edex)

X

O
HEREERER

-<__...

Robary Iag;m;o occ. Mc«/lgm [eningtion in_some 411 £+ LCga’h ch-‘”n'ng
= (4
re::-.'ll ﬁ'rezu.u,i-s ~"HO with 73%8” $ricone” bit
w] Ode 4137 4155% predom. S[LT (M) _=drill do Y22.5° :
Y420 — 10YR §/3 (pale brows) U15.5': drilling jnelicates |
| l 4155 s-}uh‘-+ fo - Yyery poo
- Yyig. 8> 424°: St LT' {m) pefurns oWz 207.4 £
. T‘(“fg ox X tr graw_l i Common _rom oxide = n/e/og: ‘!‘c;qme tubey
| (4 S e i e drilling (3 oder L)
E==| no rxn o HCJ -chr.H qu-422.5 &4
LIBO - %-IQ-EO'; 7 v
] =) 424 '~ 428" : GRAVEL (&) 431°: #r grave)
| :3::_"{ predom. medice lgpé.
| Tl 428~ 438’ SitT (M)
Y1jo — .g_é?g. GLEY Y Ak enss ray), non-ploshe
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] 438 —» . _Sancly GRAVEL(:G)
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H50

Lo b

A23



4 0 1 Start Date: 8[25‘7/98 ;

WELL CONSTRUCTION SUMMARQ ?QggOR ' Finish Date: 9~ G- 9 &
Page _1_ of ]

Specification No.:°2°'ov’;,? 7 lRev. No: | Well Name: 29971 S=Up |Femp:-WellNo: B 8cco

ECNs:  NVA

pojet ARA Derilline 998

Approximate Location: /p &~ “fst= of 2 UL /-n?n%“_&
Other Companies: CH2M Hii]

Diiling Company: Lavy e (hristensen

Geologistis): DC (Weelkes, Km Singleton

oriler: M. g 5;‘;% 2.0 Walker
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD/HOLE DIAMETERE 5%~
*Size/Grade/l.bs. Per Ft. Intervai Shoe O.DJLD. |Auger: Diameter From to
20D carbog stee! (FS)._ O - 1245 0.80°/070° |Cable Tool: Drve forre/ Diameter From _ O~ to {255 !
8% obp cs CFY) o 26237 g:;g"/g ” AirRotary:  Ocle x Diameter From __O°_  to 262.4°
. - A.R. wiSenic: Diameter From to —
- Diameter From o
- Diameter From to :
“Indicate Welded (W) - Flush Joint (FJ} Coupled (C} & Thread Design Diameter From to

Note on _woater added: clf at tot/ Jg'pa‘l (2¢27)

to_keep Fine secliment ot _of casiyg
Diilling Fluid: 4,

Total Drilled Depth: 262, 4

fHoeDa@TD: 9 /4 7

Tolal Amt. Of Water Added During Driling: ~300 ga/.

Well Straightness Test Results: A Static Water Level: 218,08’ lDate: 9-10- 98
GEOPHYSICAL LOGGING L, q-10-93
Sondes (type) Interval Date Sondes {type) ,; < 'Intarval Date
Spectral KYT™ el 125 | 8/08/98 | Specral kul _ |FEO- 262°| 9/y/98
Aevtron 9 _-125 | 8/28/98 Newtrom 105°- 22071 9/y/42
COMPLETED WELL SomyiapEe
SkzefWt/Material Depth - | Thread g{;’: Type el votume ";::'
410 SS +2.0°-21.95] £3 | MA | portland Cement o_- 190 |us7el M4
Y ID SS oire wrap | 20095~ 253.00] F3  looio-in| Bendoncte Chess _10.4 - 195.4°] 0.4 ¢8| mechion
4" Ip ss 25308°- 253407 Fy | M4 | Benfondde Pelkts a5y . 20337 3928 Y
- Stfica Sand | 208.3" - 262471 23.0 4*}20-Yo
o OTHERAGTIVITIES C waiiR
Aquifer Test: [Date: Well Abandoned: [Y&s. ]No: ]Date.
Description: Description:
WELL SURVEY DATA P
Date: - Protective Casing Elevation:
Washington State Plane Coordinates: Brass Cap Elevation:
COMMENTS/REMARKS IR

€S = carbon s-ke/; s5z stainless J‘eal N lec! Cement = 1,285 X Q= 11.57 £43 . Bentonile Chrps=

0-69 x 116 = 0.4 {3, Benfonife Peflefs: 0.62 % b= 3.72 £4>, 20-4p silice Sond =

BHI-EE-181 (12/37)

A24

l.i2a x 25 = 28.0 fi?
Reponed By: 4. 2. Wa lker Reported By: 7. ,&_/q“
Tite:  Geolont [oate: 7-/0- 93 | Tte: 5&%&& r |oats: ”Af/ﬂ
Signature: 149’ Signature: 57 ¥ i;/‘ 7 7/



WELL SUMMARY SHEET

Page _1 of _

Date: 9-70-95

Well iD:

B8sso

Well Name: 299 (//§—¢0O

Project: KCRBAH DI‘Y//I'A? (998

Location: /0S5~ Yot af DY TX Tonk foumn 2000

Diagram

.Log

Prepared By: LD, (Ug /ker ’ Date: 9-/p-9§ |ReviewedBy: =~ /4 sl IDate: q/j—/é{/
Signature: ﬁ y Signature: &7~ L. 4
. CONSTRUCTION DATA EOLOGIC/HYDROLOGIC DATA
Deptnin -
Description _Feet | Graphic

Lithologic Description

Portland (ement: 0~ 10.] ’

Benton l“l'e CA:ips U

1o.1'— 195.4°

4% o0 (4°1) type 30y

Stain less shec! Casing i3
*Lo’- 217,957

v A N AXAN

Ny VN

SN

WO \}\‘\'\\\\.\‘l\.\\ AN DOCHOA

ANV AN AN A

POR A AP S Y
RN

NNV S A NG AV AY

AR LR

O

ENIRN

B S S T A A S 5 M SO N N SO0 SO N Y00 N N I L

N

o)

DIRLNATRNY

LRI NMIRIRY BN A e

PO R I IR ZA WY

N R K W I R
SN N Y TS AN N OGN

N\
N

AR

.
VRN

S

DN SRR SR VAR

AN

RO I A T TR R R W W \\.\M\\\\\\\\ N A TR RN
AN

o

{73 VEL

67580° SAND (ve-f)

86-97 SAND (m-vE)

v

$97-98/ SAND

982983  Siltus
98.3"lo1 S'h’;lnqg Stlly SAND

G EL

loj~l07’ SivT

107513.' Si 4y SAND

ll3.sLlls'€mvzlly Sqnc[:y SteT

1i8= 125’ SiHy Geavelly SAND

2821125~ 132" Silly Send

T A Y

8HI-EE-189 (12/97)

A25
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WELL SUMMARY SHEET

Page 12 of 2

Date: 9-70-9¢

Well ID: B8550

WellName: 2G G- wi5-Yp

Location: /05 West of 24l TX Tank Farm, 2000

Project:

RCRA Drilling 1998

Prepared By: LD, e /kt r ’ Date: ?-/0- 78

Reviewed By: o> %65; IDa@W/S'/%”
7/

Boffom of 454" op (4"1p) dype
30y 5S Eh(ﬂCq‘p C¢7l 253.‘/0,

9n" borehole +o 2624
85" op carbon steel ccipe,
Fo 262.3°- Ay #cm‘p.
Casing removed ﬁvm +the

qr*ouncp
v

Dcpﬁs arc__meoSured
from _ground surfoce

Signature: /@ M Signature: zZ Jé@,
CONSTRUCTION DATA ' GEOFOGIC/HYDROLOGIC DATA
Depthin -
Description Diagram Feet | Graphic Lithologic Description
e ,; A L., 0%
e s 150 —0ri gy
’{ ;: . £S1132 — 167" : Sifly Sandy
'fé«, :', | Ergvel
Bentonite Pellets: 4 £
i >, L} ’ !
195.4 '~ 208.3° 5 ;: 1167'- 183 Sandy Grave
20-40 mesh Silica Sand: %3 £ —
v =7
208.3"— 262.4’ it S2501183 -187 ¢ Silly Sand/
e -~ X
XX = O [} ¢
4% op (4"1) dype 304 ss G 187 = 220" Silly Sancly
%3 Xi X3
continuows gwire wrap 0010~ ip s £e ér—a ve/
X3 b .o
slof _screen: 201.95-25303’ ?’5'

220-262": Sandly Grave/

I Water Level = 218,08’

_(9-10748)

TD= 262.9 Ff

BHI-EE-189 (12/97)

A.26



BOREHOLE LOG

Boring or Well No. 2 99_&//5—5’0(/88§$

Sheet

] 5

of

tacstion 05 Whest of 2/-Tx Tin k forim, 2001/

ik

prject _[RCRA Dr;l/fr\qu-)978

Propared By te szzz %8 Raviewed By ato .
{Sign/Frint Neme) (Sgin/Prigt Name) .
Sample Sarmple Description Comments
Depth
Graphlc Group Name, Group Symbo!, Grain Size
Type Blows or Log Dxm‘buuon, So’l dunf‘ca'aon, Color, Moisturs Dept.h of Casing, Drilling Rato, Cnina
CLF ) | andNo. | Recovery v, Mineralogy, Skze & Type, Bit Slzo, Watss Lavel
Max Particle Size, Reaction to HCl -
OS] ) - .
DB HON: Baalefil( Gi lfy saudy GRAVEL) 270D casing with

it T e
7

io

i~

{ CaCoy, ¢t
Slng'

(2 78 o]

15,
1CqCS

-%E’u’:
ICaCoy

VL=_I-1T

2 LAEL L
/cyCess
/sieipe

|7 bthpm
s €atos
——

N —2{2 SAND (), -{7.91\ @Zvc—gw?om‘}o%

¢ vF [02sil: J moith N
X (A moist McJe I 30 ‘A-S.qtfo% bas,
| <©7 ot er r‘f‘ BM.MNA"»H“

1227 Pisan) vc-c..lo%n)‘lo%
Lo F. 165 cilt. <ame julara';,bove. 1oYE /2

17y Coafings
X SRJG%L’I 30 Ofl!cr;u poo d; ror‘f‘s{ S-Fra.q

0.80°0D Shoe

Stanted 8/24/98

~SA, oD bas,

% other. max part Fem e to HeP, moist
—+ ue:(—,
—67 " Saudy GRAVEL (<G, 602 gray, 32,

Endl ] 92478

is 702545 30% d-r’la.._ Some have g 1LC1C°7

s«nc/u Yo 2VC.- &0 By YO 2 v;-'FA-

.,—faHCE

Sitt inereased) fo ~ /02, sTrrtiap 97~

M‘F?A;‘Q e/LS’/éia

3y £+

25

_from gg;'é'? waterie] /s mos-/er;w/

IS more c.onSa[(Jq‘f'u:! NG

I

Safvegfion ot 67°

67-80" : SAND (5). 5% vEy Y0Z veres

202 me, 20 B £, 53 5t ik, 1oYR 6/ lisht

Cccosizpre ! vES fens

h d h f! 2!*1 A-éA - \.
i oty 2o s, 1Endlef shist 86 ¢/58
e fwieak oo ff g in Spets) DROO- 0 900hrs- LEL

GUM < Petect 07 = 20.7 -

A27

Bz ﬁ;%:. 2ens é"e el Sead
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BOREHOLE LOG

Boring or Well No. ”9?//’/) 510//!'5’—’

Sheot

5'

of

Z

Location jo ] [/J¢’$71 FZ?‘/“//( /ﬂ/l/l( /%fﬂ .7&0;‘/ Project

RCEA Dr

Propared By KCUI'/) S[HQ/C?LO;"’

1‘///-17('1

g »
Date A~ 7 7d Roviewed By Date o9,
it Name)

\Sign/Pridt Name)
Depth Sampole s.;:npla Descnpbon Cammentc
G'::hic Group Nama, Group Symbol, Grain Size | . . ] o
q fé ) .LYFJO. g':c\::”:; < Dut&bnxg:‘n Soil Ganmcanon calcr Mm::ura Das?zu: 21 1%;::05.“ Dsr{}l‘:g “F,l:::r. Lc:v:Tg
Max Particle Szza Rnacunn to HCI
80 |2 T 8079177 SannlS), 9% Sewol.
a2 = e 5-0570»75 )’Oﬁua-rﬁl ?.‘7'4_@17:‘,/ Vre- £
. - gy S s o5 T, 1O S/G o efloerish
e T e 2l B30
.___'_‘R' . SRR VAT | 25T Brsall-Colthers
7o el :_md;g_"z‘_m,_weaﬂ rxyZe HCL, /% s
iccces .
I e EEPR cers Firy $n02 5 ke neef//ens
Ins abus 7 L 2:2 c,< o7 vES, /0;. ovherses T
1%t /9 T weak rx Z ocrd Laen g/»fé?‘e. (.Snoen sAmph™ /4
[CO—ZT#- fr:??r?&/f @ 85 9p% Sapn 27 GravrV T | v97 'P/’[//A:Q/A P touss
e A cBleroise samg o5 abor g saned? /ind ¥ (00> LEL  0Ypi< Petect
Lith = ) E_":'__ G ?[Zf:ﬁm-of. 3;6 f;u:c-//?, = ':/- JC}/?, 4; _/)ﬁ(_a_fb#_é&_
LS seht ,’.’_-__.—' J SANE RS PG’ spmpll " Eqce ol s o/ frea
f foern | 13 :,r;_,} DY I . dark wellpels - / archipe w//ccf&//—'r'cm
] 10— T 707 QAL S0% Zasrlt Splil_spe
— -
=) Go tpneet \es I T re e 2ao]
] f;; fcn'r ;;irfgifzr; —Sfrcnk N e HCL |
I XO— SannY G’ﬂﬁ e (ms@ 737> Geaon I
—] | 3% Saon, IO T Sif7 ] Gesd 90%
LEZ £ pegble  Savp- L0% c-0cs, .?é?. Fins
o 07 S5:(ts £ 2 7 geg
— molsl f#-S 60% 0/25 7| "
/30— /‘g 70?) (74;4//50)9{?/5 /‘//aé/q t‘e&sﬁ)é/- —
i Z 7 6/’»" dc‘,a/ 7 (4 - !
—_ ﬁ‘_zg'?é /, helll/ rc}'
| . -0l St Silt
R oS- 88 %&wo Q5O Fer Z S 155
/4O— er (2idS brewnish
| el < % Awe=
— au/le 85 G Onnrtz £peld /5'31: oS —
— . _f'ﬁgj_%gim_} nCI‘c/ </ T i
— 101-fa i (E4N]) 25% S:lt 5%
/50— VESHuD _[BYR ST~ [0VELf2 Jicht brewich
] ~ yellep & ) U s¢r 20-90%!
— | Ot miag 57ze  I23mer, Jfroﬂ}) AT pel
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Boring or Well No. X?Q M//j 40//’0\55

Sheat % of 5

BOREHOLE LOG

"Location /O3S //(Jc."Sf oF 97#'7_/( 7wk frrm acl) Project KC E/q Df‘/‘//fﬂﬁ

Prapared B c‘/ Date f’é-7£ Reviewed By Osts 257
lSlon/Frmt Nnme) Print Name)

Samplo Sample Dascription Commaents
Deapth
G':;’h“: Group Name, Group Symbol, Grain Sze . ) )
Type Blaws or < Distnbuticn, Soil Cluuf cation, Color Moisture Dapth of Casing, Diilling Aate. Casing

p

and No. | Recovery C Sorung. Y. Size & Type, Bit Size, Watsr Lavel
Max Particle Size, " Rescuan to HC!

iﬁgﬁ/w 28 21107 "115555//7(‘4 5;9/00{”) 5) LOFs

__[feaces R vES HOTE SiH, (01R5]E, Brews,
—{EanY =17 | izt wetl serbed, 454, 707 afze
—_ ?%%E—'—' )é/ 4 7" e O,

/2 O —|F7554E TTy Jﬁ'w;_é; i 7o SCE
— T phundoat caXleko @ 101
_ 7h -

1255 [ =5 //39‘-//3 Gravelly Savor 5,/z‘ ol kb &sfon |

. rdi
/4 =y Porh 5 ﬁ;ﬁ/c.’-

high fed £ Comenled,

118 =j2555; [t Gesp c//q Saur2
/5% Gearl, SOFo 5on (VF-£5)sers

meve, 357 517 /0/4{/4/ Brecon &-31-3%

mré sor /e,/ /7-5/ T0% OFrc All _@%op cs _femp.

S , a14x size cesiug removect Fron

gmm//f/’) 57‘/-0/24 R, celiche F4e qrougcé Re-Ldrelf

< &, /ﬂ)y’f W:‘ALA Oc@ex he;‘-&oJ

AR feup aankq 5’5,7:”00.

#~)23° 7 G,mﬁégmé@gs-‘?j/argf Ceo [oa will rescoe

| A Basalt olast % [Dorris ' at 155 Ff- see

page 7

||||I|||||||||I|||||||||I||||l||
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BOREHOLE LOG

Boring or Well No. 299_ WIS"W/BXSSO

Li of 5

Similar o cbove ~ silf confent 109,

\ Sheat
Location 105 Wesd of 241-TX Tank Form, 200W Project RCRA Drfllmg 1998
Propared By /ﬁﬂ% /LD, Wolker Date 9-2-92 Reviewed By ‘%Mom éy/@éf
(Sign/Print Name) n/print Name)
Depth Sample Sample Del.a'ipﬂon . Caomments
Group Neme, Group Symbol, Grain Size ' .
120 e S:ocg\'re ar; Dix‘t{ibution. Seil Classification, m;:lﬂoaé;m D;:;:; 21 Tcy;'am%'rt Dsrgﬁ:o ‘5:::; &:QTQ
Max Particle Siza, Resction to HCI  * ‘ ’
- ' 8%“0b cs easimg
] 125 - 132" . SiMly Sandd (1 S) (25% | £70dex bid: 947 dorclol
— Sard, 25 9% soH. llr'qreve/)“ Sand is 9-2-99 .
| Ro‘l‘qry NA 20% wmed, YO % fx, ‘{07:)/. . LOYR Q/B Smooth cpm'l[l'lrta' no Ia'q!:
130 — ale frown somorst s mod sorded s St~ grave [ ” -
| ] c:hg,,,[st I 70% ?lz, 15% feld, (5% becatt OVM. LEZ < e A’n‘ql/c
] and o?‘:{:ﬁ: :7‘52,9‘ rxn HCl-
| LSS _calea reoys
] S381132 '~ 1677 Selly Sandy Gravel (msG)
|40 — 1 (50% grave |, 3090 sencd, 20 % sc/t);
- | grocve | 20% wedl peb, 4020 i, Y0 % v.fu :
| A Send 109 v.cs¢ 50% cge. Y0 % m-y. b :
] 410 2 (dk _qpayi ho(‘:-}:jpoorly
| Sorded; arave| Sub, rousd aud $0% bosolf,
(50 — Soudf sub-aug _axd 709 3090 Drlling fndicates tr cobbles
— other May co‘é%’ Steong Y-5 in. Jiotefer.
| rxn do HCl. -
. 4 156 = sofd content chcrcas:'ng
160 — ;
| 167'—183": Sandy Gravel [sG)
— - (60% aravel 35% sead, 5% st
| 1 arove [ ¢ sm. cob 107 ¢se-v.Cse peb, 2
190 — 602 wmed pef 3095 Fa-v. fun : S‘anfzﬂ e i
] X% v.cse - ese, 0% med 30 % Fn  20%
| v.3h; 10YR2/2 (It grag) Jrgfgoorllll
— it N sed_ro, Saag/ Sci- 3
p— vae/ 5090 dacelf, 30% q/z 208 ofie
] 5o _Saxcl P0%0 afe 209 fbascl/t asd oHfer| End shift /2[99
180 S8 L or 7 —
1 el mico . Ao rxa Ky .
] | 183°=187": Silly Senf (m S)
| . (5% grovel 30t 602 sand, 35% st/t) L. ¥ < Detectolle
_ 10YR6 /2 (I ben gray) , maist
190 — 1277~ 200": S.’Hy Senddy Gravel fas6)
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Boring or Weli No. 209. W/5™- 40 / 88550 |

BOREHOLE LOG i

Sheat 5- of 5 i

Lacation 105" wesl of ) ‘[LTX,/TY Tauk Faprm , J.OQﬂ Project RCRA D”'”"”L 1998 |
N o

Prepared By MM /l.b. Walker oae 9- 3-9¢

(Sign/Print Name)

Reviewsd By £ Osts S9/5/EF
ool Frint Name) !

Sample

Depth S.unplo Description Comments
Graphic Group Name, Group Symbol, Grain Ske : .
Type Blows or Log Distribution, Seil Classificstion, Calor, t Depth of Casing, Driling Raté, Casi
(200 ) [ andNo. | Recovery Cantant, Sorting, Anqularity, Mineralogy, Sze & Typo, it Sz, Watst Lavel
Max Particls Skze, Resction to HC!
Alr A 3%° oD €S casn |
= I
— Ra{"y 8“ odex_brd - 9 %* borekole
. (qu) .
] OVM, LEL & detectable
210 — !
— End shelt 3-3-9% i
]
1 215 ‘= dril]_cetbaos Come
4
— . ; _up et
2120 — 220 —262": Sahcﬂy Grave] (sG)
. (6% §P°!£l; 35 % Sand, 5% seld);
— e araye] $r cse peb, 20% wed) . 507 fn
— 309 v. fn peé: sand 20 % vcse, 30%
| 7 ese Y09 wed, (0% Fu-v.fn; [OYRYZ
230 — i) (brown et oorhs sorted, greve/
— L2085 Suf poun s £s sed ang - Sed
— 165097 rouudd 3 gra!el a_tm! saud 10% ?fz
o ‘.-". ] and g:gm'é“c t, 0% $m//, 102 aa‘{g{;‘
— SEsAe] mox gmve/ Size & 30 s, no ¥k
; +o HC1 :
240 — %
- P2z OVM: LEL £ Jedecto Ll
] é%t% 25’ T “ratbing ly sosst
350 ~— %%é [«] 1hoS are _on »eO(S
] CRBSE,
- i)
_ g
sz
260 — | R X
4 ot L P-4-99
| TD= 262 lefory ground
— 262.4" surface
270 =
.
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Appendix B

Physical and Chemical Properties Data

This appendix includes the results of laboratory testing for pH, conductivity, particle size distribution,
moisture content, total inorganic carbon, and major cations and anions from 1:1 water:sediment
extractions.

Moisture content was measured as weight loss after drying an aliquot of the bulk sample at 105°C for
24 h or until weight was constant for two consecutive measurements.

Total inorganic carbon was measured from an air-dried aliquot of the <2mm fraction. The sample
was combusted in a total carbon analyzer at 975°C and the weight of evolved carbon dioxide was deter-
mined and converted to calcium carbonate equivalent. Reagent grade calcium carbonate was used as a
standard. Instrument precision was +3 weight percent based on replicate measurements of reagent grade
calcium carbonate.

Exchangeable cations were determined by inductively coupled plasma analysis (ICP) after exchange
with an ammonium acetate solution. Twenty grams of air dried sediment were mixed with 50 mL of 1M
ammonium acetate for 16 h. Electrical conductivity, pH, and major cations and anions were determined
from a 1:1 water:sediment extract. The concentrations of major cations were measured with ICP, anions
were determined by ion chromatography (IC), and alkalinity was measured by titration. Electrical
conductivity and pH were determined from unfiltered aliquots and cations and anions from aliquots of
solution filtered through 0.45 pm membranes.

Particle size analysis was done using standard sieve techniques. Samples were oven dried at 105°C
for 24 h (or until weight was constant for two consecutive measurements) prior to analysis.

B.1



299-W14-13, and 299-W15-40

Table B.1. Moisture Content, pH, and Conductivity of Sediment Samples from Wells 299-W10-26,

Depth ;| Moisture Contént’
{0 L] e (W%)

TR L TR0 WH0:26° A A T
25-26 4.99 8.81 101 @ 22.6°C
69-70 4.88 8.61 164 @ 22.6°C
L R s O
25-26 2.67 9.02 77 @22.5°C
69-70 5.07 9.00 204? @ 22.4°C
) CT T 299-WIS-400 i remiiures

5 122 8.73 162 @ 25°C
10 3.1 8.9 126 @ 25°C
15 34 8.75 117 @25°C
20 5.3 8.63 126 @ 25°C
25 42 8.57 177 @ 24.9°C
30 52 8.54 224 @25.1°C
35 4.4 8.54 225 @25°C
40 4.3 8.51 329 @21.7°C
45 4.6 8.75 107 @ 21.8°C
50 5.1 8.8 105 @ 21.9°C
55 6.3 8.68 141 @ 22°C
60 7.3 872 . 117 @ 22°C
65 9.7 8.72 114 @ 22°C
68 6.3 8.74 142 @22.1°C
70 4.6 8.77 122 @ 222°C
75 5.1 8.84 96 @ 22.2°C
80 4.6 8.7 139 @ 22.2°C
85 8.4 8.76 126 @ 222°C
90 4.8 8.71 134 @22.3°C
95 4.8 8.73 127 @223°C
100 6.0 8.58 177 @ 224°C
110 8.6 8.64 168 @22.3°C
115 72 8.64 159 @ 22.3°C

B.2




Table B.2. Particle Size Distribution for Samples from Wells 299-W10-26, 299-W14-13,
299-W14-14, and 299-W15-40

e | e Dy e Weight | |- Particle | " f Dry Sample | Weight.

e (mni) |-:Sieve - =1 Sample (g) |- Percent - -Size (nim) |- Sieve= ;|- 7 (g)- - -] Percent-

S 299°W10926-Depth 2560268 =5 =~ | |- ~200°WI4-13—Depth 250268t = -
2 10 189.32 2 10 237.82 80.7
0.88 20 17.15 0.88 20 38.95 132
0.425 40 4.31 0.425 40 11.91 4.0
0.25 60 244 0.25 60 2.84 1.0
0.106 140 2.33 . 0.106 140 1.53 0.5
0.075 200 0.64 0 0.075 200 0.44 0.1
<0.075 Pan 245 1.0 <0.075 Pan 125 0.4
Total 218.64 100.0 Total 294.74 100.0

5 299:-W10-26--Depth 69 1070 - ot 1| [0 5299:Wi4-13-—Depthi 69 - 70 fe
2 10 2224 19.0 2 10 11.14 7.2
0.38 20 21.95 18.0 0.88 20 20.15 13.0
0.425 40 41.81 35.0 0.425 40 62.71 40.6
0.25 60 18.1 15.0 0.25 60 40.18 26.0
0.106 140 11.04 9.0 0.106 140 15.94 10.3
0.075 200 1.56 1.0 0.075 200 128 0.8
>0.075 Pan 3.08 3.0 <0.075 Pan 3.08 2.0
Total 119.78 100.0 Total 154.48 100.0

- +.299-W14=14=Depth25:- 26 7 & oo 27 i299-W15-40-—Depthi 25026 £t "
2 10 8353 96.2 2 10 701.24 573
0.88 20 29.5 34 0.88 20 255.05 20.8
0.425 40 2.11 02 0425 40 129.81 10.6
0.25 60 0.04 0.0 025 60 50.04 4.1
0.106 140 02 0.0 0.106 140 43.53 3.6
0.075 200 0.1 0.0 0.075 200 12.74 1.0
<0.075 Pan 0.64 0.1 <0.075 Pan 31.38 2.6
Total 867.89 100.0 Total | 1223.79 100.0

Tt 299-W14<14=Depth 69570 ft 5T Y| [-T5- T2 299-W15-40-Depth 69:t0 70 £t~ /.
2 10 6.5 27 2 10 30.22 3.1
0.88 20 28.95 11.9 0.88 20 187.15 194
0.425 40 87.87 36.1 0.425 40 350.11 36.3
0.25 60 73.63 302 025 60 2059 214
0.106 140 32.56 13.4 0.106 140 122.44 12.7
0.075 200 3.94 1.6 0.075 200 8.56 0.9
<0.075 Pan 10.04 4.1 <0.075 Pan 59.15 6.1
Total 243.49 100.0 Total 963.53 100.0
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Table B.3. Major Cation and Anion Concentrations from Extracts of Samples from
Wells 299-W10-26, 299-W14-13, and 299-W15-40

ﬁ;pth; |

LT T299-W10-26 1 o o s

e éations (ing/L)*; -

Ba

Ca -

K

_Na

s

| Total Cations
mieqLy”

Mongvalent
‘Cations (%)

’| ‘Divalent-

. Cations .
- (%)

25-26
69-70

0.028
0.068

4.99
12.56

0

0.38

0.82
2.7

18.87

19.03

0.022
0.066

1.15
1.68

72.35
49.30

27.65
50.70

Depth
(f)

Total .
Inorganic -

Carbon (wt%)"

Alkalinity
as CaCO;

B

- Cr

- Anions (mg/L)-- =

NO; .

SO,

-Anions
(meq/L)-

Eléctrical

‘Balance (%)

25-26
69-70

36.27
42.51

0.40
0.64

1.53
242

<0.06
7.50

11.84
29.75

1.04
1.69

10.25
-0.78

T2 299-WI4AI3 Ln Y st o

D‘eptl‘i (fg

K

. -‘Ci;tions (mg/L)

Mg’—

N |

-

- (meg/L) >

Monovalent
Cations (%)

" | ‘Divalent .

"Cations -
(%)

25-26
69-70

332
5.59

0
0

0.69
1.14

43.37

12.62

0.017
0.025

0.772
2.260

71.13
83.48

28.87
16.52

;‘D‘ei;t’h
-

T s Total TN T
‘| Alkalinity - [T
as CaCOy

~“Inorganic -

Carbon (wt%) .

S oe

—F |

ENOs

N

[ Electrical’ -
)| Balance(%) -

25-26
69-70

3341
37.55

0.387
3.674

<0.06
4.021

-6.9
13.95
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Table B.3. (contd)

Sl p s o Cafions@mgl) - ol T Lo b | Divalent
S P e PR S N | Total Cations | Monovalent | Cations .
Depth'(ft)| - Ba- | -Ca- | . K..| Mg | Na_ |- - (meq/L).~ | Cations (%) | - (%)~
5 0.08 | 1274 [ 0.00 | 127 | 1254 1.29 42.28 57.72
10 0.00 148 | 0.00 0.14 15.98 0.78 89.06 10.94
15 0.03 | 412 | 0.00 0.33 7.16 0.54 57.16 42.84
20 001 | 7.84 | 0.00 | 055 | 661 0.72 39.67 60.33
25 0.06 | 1243 [ 0.00 | 124 | 992 1.16 37.33 62.67
30 0.01 | 16.03 | 0.00 1.18 13.18 1.47 38.94 61.06
35 0.01 |2382| 028 | 236 | 11.64 1.90 27.03 72.97
40 0.00 | 33.83 | 160 | 621 | 1208 277 20.44 79.56
45 003 | 933 | 000 | 1.79 | 3.80 0.78 21.18 78.82
50 0.05 | 853 1.34 1.63 4.15 0.78 27.66 72.34
55 0.00 | 11.80 | 130 | 243 | 990 125 36.99 63.01
60 0.00 | 960 | 415 | 1.79 | 349 0.89 29.10 70.90
65 004 | 978 | 4.81 1.87 6.18 1.04 37.82 62.18
68 005 | 1213 | 689 | 241 | 1010 142 43.30 56.70
70 0.15 | 970 | 7.13 | 1.93 | 810 118 45.26 54.74
75 0.15 | 948 | 483 | 165 | 818 1.09 43.90 56.10
80 0.00 | 11.63 } 7.78 2.35 13.23 1.55 49.97 50.03
85 005 | 1137 | 594 | 221 | 818 1.26 4032 59.68
90 000 | 1078 | 620 | 252 | 15.00 1.56 52.06 47.94
95 0.00 | 1053 | 549 | 215 | 9.70 127 44.40 55.60
100 000 | 1673 | 263 | 3.69 | 948 1.62 29.60 70.40
110 0.00 | 1669 [ 1.77 | 375 | 1528 1.85 38.28 61.72
115 0.00 | 1397 | 417 | 559 | 1053 172 32.74 67.26
120 0.00 | 14.59 | 0.58 6.91 3.15 1.67 2213 77.87
125 0.00 | 11.04 | 0.00 | 454 | 13.01 149 37.93 62.07
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Table B.3. (contd)

T T ] s Aniows gD R
Depth -] ~ # | Alkalinity= "= [ .- [ o, \n Electrical
* (ft) - | Carbon (wt%)'| s CaCO;.| - -F ‘| CI*|; NOs 3| “S0;.2| “(meq/L) -| Balance (%)

5 - 48.45 0.69 | 2.60 3.81 11.01 1.37 -5.96
10 - 29.35 0.41 0.78 | <0.06 4.92 0.73 6.15
15 - 45.26 026 | 0.61 | <0.06 6.15 1.06 -64.60

20 - 31.20 032 | 0.84 | <0.06 | 16.05 1.00 -31.84

25 - 30.16 0.22 1.38 0.98 3248 1.35 ~15.17

30 - 121.93 034 { 1.81 | <0.06 | 46.65 348 -81.09

35 - 44.03 033 | 7.51 2.54 54.37 2.28 -18.32

40 - 44.43 033 [ 5920 | 8.33 50.07 3.75 -30.11

45 - 17.04 020 | 341 2.834 9.27 0.69 12.72

50 - 26.21 027 | 122 2.66 10.50 0.83 -7.10

55 - 20.21 0.47 1.91 6.09 19.20 0.98 24.48

60 - 29.46 0.21 1.67 3.55 12.10 0.96 -7.65

65 - 23.86 0.18 | 3.57 4.35 10.01 0.87 17.83

68 - 30.54 025 | 6.87 8.10 21.19 1.39 231

70 - 23.28 020 | 4.04 4.23 11.46 0.90 2743

75 - 13.77 029 | 5.14 2.05 12.18 0.72 40.79

80 - 36.02 0.27 | 6.36 4.06 15.25 1.30 17.77

85 - 14.16 024 | 9.81 6.42 15.32 1.00 23.39

90 - 2534 027 | 204 | 560 | 1328 0.95 48.96

95 - 30.11 0.20 | 441 6.09 15.60 1.16 8.72
100 - 21.91 047 8.21 12.58 | 32.07 1.57 3.42
110 - 40.39 024 | 6.68 7.61 34.08 1.84 0.66
115 - 26.86 079 | 785 12,93 | 27.16 1.57 9.12
120 - 45.92 089 | 851 1645 | 24.20 1.97 -16.76
125 - 28.03 0.69 | 548 13.95 11.85 1.22 19.80
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Table B.4. Cation Exchange Capacity and CaCO; Content for Samples

from Well 299-W15-40

Depth=| . :Cation Exéhange | Divalent Cations |- CaCO; Content
() | Capacity (meg/t00g) | T (H) = - | %) -

25 8.25 88.77 1.10

30 7.90 89.47 1.16

40 9.13 91.79 2.81

45 8.51 92.05 2.17

55 8.27 91.73 1.38

65 10.05 91.50 3.56

68 5.60 93.46 3.68

75 4.60 98.47 1.91

95 6.10 96.05 1.91

100 5.87 97.50 3.46

110 5.56 97.12 5.19

120 8.54 95.90 18.99

B.7



Appendix C

Geophyscial Logs



Appendix C

Geophysical Logs

This appendix contains the borehole geophysical logs obtained from boreholes 299-W10-26,
299-W14-13, 299-W14-14, and 299-W15-40. The logs were run by Waste Management Federal
Services Northwest, Inc. and log data analyses were completed by Three Rivers Scientific Company.

Included with the logs are Log Header sheets, Acceptance QA Processing data, and Log Analysis
Summary Reports.
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Log Header

Project: RCRA Drilling — FY1998 Well: 299 - W10 - 26

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well ID B8548 Water Depth  217.0 ft Total Depth 262.0
ft

Elevation Reference Ground Elevation n/a ft

Depth Reference _Ground Surface Casing Stickup 3.15 ft

Casing Diameter 8.625 in Depth Interval 0 to 262.0 ft Thickness __0.313 in
Casing Diameter in Depth Interval ft Thickness in

Logging Information

Log Type: HPGe Spectral Gamma Ray

Company Waste Management Federal Services NW
Date/Archive File Name Aug22,1998 H2W10026
Logging Engineers J.Meisner K.Reynolds

Instrument Series RLSG3.1

Logging Unit RLS2

Depth Interval 0to 205 ft Prefix B209

202 t0 262 ft & 90 to 100 ft Prefix B210

Instrument Calibration Date ~ Sep 11, 1998
Calibration Report WHC-SD-EN-TI-292, Rev. 0

Analysis Information.

Company . Three Rivers Scientific
Analyst Russ Randall
Date December 20, 1998

Notes No man made radionuclides were detected.
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Depth (feet)

Project: RCRA Drilling - FY1998  Log Date: Aug. 22, 1998
Borehole: 299-W10-26 (B8548) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg
0 0 100 200 300 400 5000 102030 0 2 4 0 2 4
D ' R RSN N
10 4 R S N B I
20 - _ a _,é CoL ] i
30 - | I A i
% .
40 | _ - - B
5
50 4 - - L. | n
< -
60 - = [ L =
1
70 . I T L
< ]
80 - -+ R4S T
2 o
90+ Main Log i - ELe ol
A Repeat ) L
100 _' 90-100 ft | ] — : T
110 4 - - —? -4
120 _ - -k - T —f 1
A > ‘
Lk

Analysis by: Three Rivers Scientific
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services NW

Project: RCRA Dirilling - FY1998 Log Date: Aug. 22, 1998
Borehole: 299-W10-26 (B8548) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCiig pCi/g
0 100 200 300 400 5000 102030 0 2 4 0 2 4
120 . T T ]
. . < -]
130 . - o O :‘
140 | | | L. - FE T
i ] ¢ -]
150 —: :_ N » _? -4y -_
160 1 i _3 L I
: | ¢ :
170 ‘ : [ L | _ +
) : D ]
180 - - - - —g -2+
190 - - - - —f N —
200 4 = S N :_
: : :
210 —; 4 - - | ] :_
220 - _:—- - -1c F
; : o
230 1 F- O I
: : ) ¢
240 4 : A - - -3 F
250 2 > i

Analysis by: Three Rivers Scientific
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1998 Log Date: Aug. 22, 1998
Borehole: 299-W10-26 (B8548) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCi/g pCilg

0 100 200 300 400 5000 102030 0 2 4 0 2
240 — : : T T : =

_ p
250 _ . . e P

B :l: - | Repeat Interval §
260 | | 2see6tit o . L1
270 { ; ' F4 0 F4 0 FA e
280 | | F4 k4 F4 F
290 - : ; , 1 - -1 I
300 -{ ' ; : | T o o R =
310 4 ﬁ : FH 4 4 - F
320 | F- . -4 F
330 4 - F1 0 F1F
340 : ﬁ | R =
04 F4 -4 F4 T
360 -| : : | e N - I
370 L

Analysis by: Three Rivers Scientific
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Depth (ft)

RLS Spectral Gamma Ray Borehole Survey
Acceptance QA Processing

Project: RCRA Drilling - FY1998 Log Date: Aug. 22, 1998
Borehole:  299-W10-26 (B8548) Compare Main Log & Repeat
K-40 (pCifg) Thorium (pCi/g)

0 4

90-:
92—:
94-:
96—:

98

254
256
258

260

262

;-

el
= iE

Main Log
o Repeat

5 10 15 20 25 Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Drilling - FY1998 Well ID: 299-W10-26
Log Type: = HPGe Spectral Gamma Ray Log Dates: Aug 22,1998
General Notes:

Total gamma is a response to formation lithology for the entire depth logged.
The system dead-time limit was not exceeded (less than 5%) for the borehole survey.

System Performance Verify: The pre- and post-log verification was performed using coleman #2 mantle, and
passed the equipment performance check. The maximum FWHM for the 583 keV gamma ray photo peak for the
survey date was 2.49 keV. The maximum acceptable FWHM resolution is 3.10 keV for probe RLSG3.1 on the
log date.

Repeat Interval: The repeat intervals, 90 to 100 feet and 252 to 261 feet, agrees with the main log within
acceptable limits, refer to the Acceptance QA Processing plots.

Environmental Corrections: The KUT concentrations have been corrected for casing attenuation (entire well)
and water inside the casing (below 217 feet) for a centralized detector configuration. No casing correction was
applied to the total gamma due to Compton downscatter interference.

Radionuclides:
No man-made radionuclides were detected, However, using a factor of 4 summing technique Cs-137 was

identified only at the surface to 1.5 feet and a maximum reading of 0.5 pCi/g. There are no man-made plots
provided since the normal pass experiences the Cs-137 below detection threshold.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Boreh‘ole Survey
Waste Management Federal Services NW

| Log Header

Project: RCRA Drilling - FY1998 : Well: 299 -W14-13

Log Type: HPGe Spectral Gamma Ray

. Borehole Information -

WellID B8549 Water Depth 1934 ft Total Depth 254.2 ft
Elevation Reference Ground Elevation n/a £t
Depth Reference _Ground Surface Casing Stickup 4.12 ft
Casing Diameter 8 in Depth Interval 0t9253.5 ft Thickness __0.312 in
Casing Diameter n Depth Interval ft Thickness in
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Depth (feet)

Project: RCRA Drilling - FY1998 Log Date: Aug. 28, 1998
Borehole: 299-W14-13 (B8549) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCi/g pCilg
0 0 100 200 300 400 5000 10 20 30 0 2 4 0 2 4
10 - ] B _} . n
20 - . é F4s0 T
. § 3
30 - | | g’ I
g -
40- R
. A C
50 | - S S VA
60 - | [ g || =
£ :
70 + ] 1k o S
3 -
80 | | _i S S N Is
I R
100 | - - 4§ T
110 -: Main Log ] N ] I
i Repeat ;]
120 _i 110'120ft - | __? :_
130 £ ;

Analysis by: Three Rivers Scientific
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Dirilling - FY1998 Log Date: Aug. 28, 1998
Borehole:  299-W14-13 (B8549) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
cls pCilg pCilg pCilg
0 100 200 300 400 5000 10203 0 2 4 0 2 4
120 : : : : . — o :
1 ? g i
130 J [ _ __% S
ol TE P OMET
150 ] “s> T (S
: - é .
160 | L ¢ LT
170 | Lk __} X
180 | 0 __? 1
190 | | E N 1
[ ¢ o
200 4 . . _ _«; C L
210 4 | L _3 L
220 . I
i L:]
230 - S R S L
240 | SRS -3 ) N A N |
1 't Repeat Interval | ] . :
- 240-253ft | S 2]
250 b 2
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey

Waste Management Federal Services NW

Project: RCRA Dirilling - FY1998 Log Date: Aug. 28, 1998
Borehole: 299-W14-13 (B8549) Naturally Occurring Radionuclides

Total Gamma Potassium Uranium Thorium
cls pCilg pCi/g pCilg’
240 0 100 200 300 400 5000 102030 0 2 4 0 2 4

. : ] Repeat Interval | : . 3
i 240-253 ft ] ~ b I
204§ f f f - S

wof ot Ll g

i W H
S N
S S
2 O
A R

360 ; ; ; ; S S S A

370 -L

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Depth (feet)

Project: RCRA Drilling - FY1998 . LogDate:  Aug. 28,1998
Borehole: 299-W14-13 (B8549) Man-Made Radio-lsotopes of Concern
Total Gamma Cs-137 plily Co-60 pCifg Eu-152 pCifg Eu-154 pCi/g

x100c’s 0 2 4 6 8 10 0 2 4 8 8 10
0 0 1 2 3 4 5 0 2 4 6 8 10 0 2 4 6 8 100
S I
10 Lo - 10
20 4 . L 20
30 4 N L 30
T .
O
40 - e - 40
e
5:
=
50 - v L 50
Q;
. O.
60 - L 60
70 - 70
80 L 80
% | > . Leo
_ N H *
100 4 _ L 100
110 1 T [Mantog | © 0 p 1 1 AR TR
| i Repeat | = P : Do Do
120 - e LT A O R I
130 130

Analysis by: Three Rivers Scientific
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Depth (feet)

Project:

120

RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Total Gamma Cs-137 plily
1x100c/s 0 2 4 6 8 10

RCRA Drilling - FY1998

Co-60 pCi/g

Log Date:  Aug. 28, 1998
Borehole: 299-W14-13 (B8549) Man-Made Radio-Isotopes of Concern

Eu-152 pCilg Eu-154 pCi/g
0 2 4 6 8 10

130

140 -

150 -

160

170 -

180 4

180 -

200 4

210 4

220 -

230 -

240 -

01 2 3 45

250

Main Log
Repeat |:
2402583 1t |:

0 2 46 8 10

None identified

0 2 4 6 8 10
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Analysis by: Three Rivers Scientific

120

130

140

150

160

170

180

190

200

210

220

230

240

250



Depth (feet)

RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Dirilling - FY1998 .
Borehole: 299-W14-13 (B8549) Man-Made Radio-Isotopes of Concern

Total Gamma Cs-137 plig

1x100c/s

0 2 4 6 8 10

01 2 3 45

240

Co-60 pCi/lg

0 2 4 6 8 10

Log Date:  Aug. 28, 1998

Eu-152 pCi/g Eu-154 pCi/g

0 2 4 6 8 10

0 2 4 6 8 10

260 -
270 -
280 -

290 -

300 -
310 4
320 4
330 -
340 -
350

360 -

370

Main Log |
Repeat
240-253 ft -

None identfied
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Analysis by: Three Rivers Scientific

240

250
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270

280

290

300

310

320

330

340

350

360

370



Depth (ft)

RLS Spectral Gamma Ray Borehole Survey
Acceptance QA Processing

Project: RCRA Drilling - FY1998 Log Date: Aug. 28, 1998
Borehole:  299-W14-13 (B8549) Compare Main Log & Repeat
K-40 (pCi/g) Thorium (pCi/g)

1 2 3 4

llllllllllll'lll

Hmmﬁb :

P ]
/ / /
A I A
240 - | § l -
242 y | | g
e
-
244 ] — - { .
o ]
246 -] i
. o , ]
248 7] Main Log 7]
® Repeat ]
250 g y
11
0 20 25 Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Managerment Federal Services NW

Log Analysis Summary Report

Project: RCRA Dirilling - FY1998 Well ID: 299-W14-13
Log Type: HPGe Spectral Gamma Ray Log Dates: Aug 28, 1998

General Notes:

Total gamma is, in general, a response to formation lithology for the entire depth logged, since the level of
contamination identified is so low a concentration.

The system dead-time limit was not exceeded (less than 5%) for the borehole survey.

System Performance Verify: The pre- and post-log verification was performed using coleman #2 mantle, and
passed the equipment performance check. The maximum FWHM for the 583 keV gamma ray photo peak for the
survey date was 2.42 keV. The maximum acceptable FWHM resolution is 3.10 keV for probe RLSG3.1 on the
log date.

Repeat Interval: The repeat intervals, 110 to 120 feet and 240 to 250 feet, agrees with the main log within
acceptable limits, refer to the Acceptance QA Processing plots.

Environmental Corrections: The KUT concentrations have been corrected for casing attenuation (entire well)
and water inside the casing (below 193.4 feet) for a centralized detector configuration. No casing correction was
applied to the total gamma due to Compton downscatter interference.

Radionuclides:

Three man-made radionuclides were detected; and these are Cs-137, Co-60, and Eu-154. Cs-137 was identified
only over a small interval centered at 4.75 feet, with a maximum reading of 1.0 pCi/g. Both Co-60 and Eu-154
were identified over a deeper interval. Co-60 was identified from 90 to 96 feet and from 110 to 112 feet, with a

maximum reading of 0.29 pCi/g at 90 feet. Eu-154 was identified from 90 to 92 feet near detection threshold
(based upon a summing technique identification is positive) with a maximum reading of 1.7 pCi/g at 92 feet.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services- NW

Log Header
Project: RCRA Drilling — FY1999 Well: 299 -W14-14 .
Log Type: HPGe Spectral Gamma-Ray

Borehole Information

Nov 17, 1998

WellID B8547 Water Depth  217.75 ft Total Depth 443.0 ft
Elevation Reference Not Available Elevation 667 approx ft
Depth Reference _Ground Surface Casing Stickup 2.7 ft
Casing Diameter _12 in Depth Interval 0to 194 ft Thickness _0.39 in
Casing Diameter _8 in Depth Interval 0 to 442.3 ft Thickness _031 in
Logging Information
Log Type: HPGe Spectral Gamma Ray
Company ‘Waste Management Federal Services NW
Date/Archive File Name Nov7,1998 H2W14014
Logging Engineers A Pearson, J.Meisner -
Instrument Series RLSG3.1
Logging Unit RLS2 P
Depth Interval 0to 139 ft Prefix B223 100sec/0.5ft
135t0270 ft Prefix B224 100sec/0.5ft
267t0330ft PrefixB225  100sec/0.5ft
70t0130ft  PrefixB226 1 ftmin
112t0 120t Prefix B226  100sec/0.5ft
200t0240ft PrefixB226 1f/min .
325t0344ft Prefix B227  100sec/0.5ft"
325t0442ft PrefixB228 1 fUmin
400to442 ft PrefixB228  100sec/0.5f
325t0442ft © PrefixB229  100sec/0.5ft
Instrument Calibration Date ~ Sep 11,1998 ..~ ==
Calibration Report WHC-SD-EN-TI-292, Rev. 0
Analysis Information
- Company ' Three Rivers Scientific -
Analyst - Randall Price -
Date

Notes Cs-137 was identified near the surface (4 to 7 ft) with a maximum concentration of 7 pCi/g.
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Dirilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Naturally Occurring Radionuclides

Total Gamma Potassium Uranium Thorium
cls pCifg pCi/g pCilg
o 100 200 300 400 65000 102030 0 2 4 0 2 4

wd s A i
i Logging Speed: 1 ft/min
50 - : : : : - - . - -

Depth (feet)

70 — : o »
Main Log
Repeat
80 72-80 fit - - -
90 4 - - +

100 o
110 4

120 -

% i
i ;'

Analysis by: Three Rivers Sclentific
Piol_Gatfpm_N1.jnb

130 -
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project. RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: ~ 299-W14-14 (B8547)  Naturally Occurring Radionuclides
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Analysls by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: ~ RCRA Drilling - FY1999  Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547)

Total Gamma
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Naturally Occurring Radionuclides
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Analysts by: Three Rivers Scientific
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW
Project. RCRADriling-FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project:  RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137

Total Gamma Cs-137 Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project. RCRA Drilling - FY1999  Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137
Total Gamma Cs-137 Potassium Uranium Thorium
cls pCilg pCi/g pCi/g pCilg
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Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW :

Project: RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137
Total Gamma Cs-137 Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137

Total Gamma Cs-137 Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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Depth (ft)

RLS Spectral Gamma-Ray Borehole Survey
Acceptance QA Processing

Project: RCRA Dirilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Compare Slow Main, Repeat,
and Fast Main
K-40 (pCi/g) Thorium (pCi/g)
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Depth (ft)

RLS Spectral Gamma-Ray Borehole Survey
Acceptance QA Processing

Project: RCRA Drilling - FY1999 Log Date: Nov. 7, 1998

Borehole: 299-W14-14 (B8547) Compare Slow Main & Repeat
with Fast Main & Repeat
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RLS Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Drilling - FY1999 Well ID: 299-W14-14
Log Type: = HPGe Spectral Gamma-Ray Last Log Date: Nov 7, 1998
General Notes:

Total gamma is a response to man made gamma-ray emitters and formation lithology from surface to 7 feet, and a

function of formation lithology below 7 feet. The main logging speed was 100 seconds (Real Time) at 0.5 feet
increments. At selected intervals (70-130, 200-240, and 325-442 ft) were logged at a faster rate of one (1) foot per
minute. Comparison of the slow and fast logging speed are presented on additional plots.

Deviations in the interval from 344 to 345 feet between data sets B227 and B228 are probably the result of
formation changes (borehole washout) that occurred between the two logging dates (Oct 30 and Nov 7, 1998).

Consequently the decrease in gamma ray activity at 345 feet is likely not the result of lithologic changes in the
subsurface. -

The system dead-time limit was not exceeded (less than 5%) for the borehole survey.

System Performance Verify: The pre- and post-log verification was performed using coleman #2 mantle, and
passed the equipment performance check. The maximum FWHM for the 583 keV gamma ray photo peak for the

survey dates was 2.40 keV. The maximum acceptable FWHM resolution is 3.10 keV for probe RLSG3.1 on the
log dates.

Repeat Interval: The repeat interval, 325-344 and 400-422 ft, agree with the main log within acceptable limits,
refer to the Acceptance QA Processing plots.

Environmental Corrections: The KUT and man made radionuclide concentrations have been corrected for casing
attenuation (entire well) and water inside the casing (below 217.75 £) for a centralized detector configuration. No
casing correction was applied to the total gamma due to Compton downscatter interference.

Radionuclides:

Cs-137 was identified near the surface (4 to 7 ft) with a maximum concentration of 7 pCi/g at 5 feet. No othér man
made radionuclides were detected.

Analysis by: Three Rivers Scientific
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Nal Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Log Header

Project: RCRA Drilling — FY1998 Well: 299 -W14 -14 .

Log Type: Sodium-lodide (Nal) Spectral Gamma-Ray

Borehole Information

WellID B8547

Elevation Reference Not Available

Depth Reference _Ground Surface

Casing Diameter 12 in
Casing Diameter _8 in

Water Depth  217.75 ft Total Depth 443.0 ft
Elevation 667 approx ft ’
Casing Stickup 2.7 ft

Depth Interval Oto 194 fi Thickness _0.39 __in

Depth Interval 0to442.3 ft Thickness _0.31 __in

Logging Information

Log Type: HPGe Spectral Gamma Ray

Company Waste Management Federal Services NW
Date/Archive File Name Oct 30,1998 H2W14014

Logging Engineers A.Pearson

Instrument Series RLSG3.1

Logging Unit RLS2

Depth Interval 010200 ft PrefixN270 1 ft/min

19510344 ft  PrefixN271 1 ft/min
90to 130 ft  Prefix N271 (repeat)

Instrument Calibration Date ~ Aug 5, 1998 .
Calibration Report WHC-SD-EN-T1-292,Rev. 0 -

Analysis Information

Company
Analyst
Date

Three Rivers Scientific
Randall Price
Nov 17, 1998

Notes Cs-137 was identified near the surface (4 to 6 ft). Amg lifier gain wasﬁadi{isted to nroc‘es_s';gpectra for

KUT concentrations.
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Nal Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137

Total Gamma Cs-137 Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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Nal Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137
Total Gamma Cs-137 Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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Nal Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project. RCRA Drilling - FY1999 Log Date: Nov. 7, 1998
Borehole: 299-W14-14 (B8547) Natural Radionuclides & Cs-137

Total Gamma Cs-137 Potassium Uranium Thorium
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Analysis by: Three Rivers Scientific
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Nal Spectral Gamma-Ray Borehole Survey
Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Dirilling -FY1999 WellID:  299-W14-14
Log Type:  Sodium-lodide (Nal) Spectral Gamma-Ray - Log Date:  Oct 30, 1998
General Notes:

Total gamma is a response to man made gamma-ray emitters and formation lithology from surface to 7 feet, and a
function of formation lithology below 7 feet. The main spéctral gamma ray log survey was a high resolution HPGe
probe at 100 seconds per 0.5 foot increments. Comparison of the Nal and HPGe spectral gamma ray surveys are
presented on additional plots.

The amplifier gain (coefficient to convert MCA channels to energy in keV) was adjusted to position the potassium
gamma ray peak (1461 keV) in the spectra window for Nal processing. Resulting in an excellent agreement with
the high resolution HPGe survey. However, excessive gain changes in two spectra (75.75 & 325.25 ) prohibited
calculation of valid KUT concentrations and the two spectra were excluded on the presentation plots

The system dead-time limit was not exceeded (less than 5%) for the borehole survey.

Repeat Interval: The repeat interval, 90-130 and 195-200 ft, shows good agreement with the main log.
Environmental Corrections: The KUT concentrations have been corrected for casing attenuation (entire well)
and water inside the casing (below 217.75 £) for a centralized detector configuration. No casing correction was

applied to the total gamma due to Compton downscatter interference.

Radionuclides:
Cs-137 (661 keV) was identified near the surface (4 to 6 ft) by increased count rate in the 590 to 715 keV energy
window. The energy window count rates (above 40 ¢/s) are shown on the results plot.

Analysis by: Three Rivers Scientific
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Moisture Borehole Survey
Waste Management Federal Services NW

Project: RCRA Dirilling —

Log Type: Moisture

Log Header

FY1999

Well: 299 -W14 - 14 .

Borehole Information

WellID B8547

Elevation Reference Not Available
Depth Reference _Ground Surface
Casing Diameter 12 in

Casing Diameter _8 in

Water Depth 217.75 fi
Elevation
Casing Stickup 2.7
Depth Interval 010 19.4 fi
Depth Interval 0to 4423 ft

Total Depth 443.0 fi

667 approx ft
ft

Thickness _0.39 in
Thickness 031 in

Logging Information

Log Type: HPGe Spectral Gamma Ray
Company Waste Management Federal Services NW
Date/Archive File Name Oct 28,1998 H2W14014
Logging Engineers A Pearson, J.Meisner
Instrument Series RLSG3.1
Logging Unit RLS2
Depth Interval 15t0 1151t  Prefix MS67
100t0 217.5 ft Prefix MS68
210t0 2174t  Prefix MS68 (repeat)
. 200t0210ft Prefix MS69 (repeat)
Instrument Calibration Date ~ Dec 18, 1997
Calibration Report WHC-SD-EN-TI-306, Rev. 0
Analysis Information
Company Three Rivers Scientific
Analyst Randall Price
Date

Notes
volume percent moisture.

Nov 17,1998

Calibration coefficients for 8 inch borehole applied after casing_thickness c;orreéﬁon to compute
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Depth (feet)

Moisture & KUT - Survey

Waste Management Federal Services Inc., Northwest Operations

Project: RCRA Drilling - 98 Log Date . November 7, 1998
Borehole: 299-W14-14 (B8547)

Total Gamma Potassium Uranium Thorium
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Analysis by: Three Rivers Scienific
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Depth (feet)

Project: RCRA Dirilling - 98

Moisture & KUT - Survey

Waste Management Federal Services Inc., Northwest Operations

Log Date : November 7, 1998

Borehole: 299-W14-14 (B8547)
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Analysis by: Three Rivers Scienific
Plot_Moist_Ge100s_KUT2jnb
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Moisture Borehole Survey
Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Drilling - FY1999 WellID:  299-W14-14
Log Type:  Moisture LogDate:  Oct 28, 1998
General Notes:

The moisture log was run in the single casing interval above the water table (19 to 217 ft). The moisture (volume
percent) is plotted with the HPGe survey results (total gamima and K, U, T concentrations).

System Performance Verification:: The pre- and post-log verification was performed using the instrument
carrier. The pre-log reading and post-log readings were identical at 755 ¢/s.

Repeat Interval: The repeat intervals, 100-115 and 200217 ft, show good agreement with the main log.

Environmental Corrections: The moisture has been corrected for casing attenuation before applying the 8 inch
borehole calibration coefficients.

Analysis by: Three Rivers Scientific
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Log Header

Project: RCRA Drilling — FY1998 Well: 299 - W15 - 40

Log Type: HPGe Spectral Gamma Ray

Borehole Information

Well ID B38550 Water Depth 217 ft Total Depth _265.8
ft

Elevation Reference Ground Elevation n/a ft

Depth Reference _Ground Surface Casing Stickup 3.5 ft

Casing Diameter 8625 in Depth Interval 0to 265.8 ft Thickness _0.3125 in
Casing Diameter in Depth Interval ft Thickness in

Logging Information

Log Type: HPGe Spectral Gamma Ray
Company Waste Management Federal Services NW
Date/Archive File Name Sep4,1998  H2W15040
Logging Engineers B.Marks
Instrument Series RLSG3.1
Logging Unit RLS2
Depth Interval Oto 124 ft Prefix B213
105 to 262 ft Prefix B214

Instrument Calibration Date Sep 11, 1998
Calibration Report WHC-SD-EN-TI-292, Rev. 0

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date December 29, 1998

Notes No man made radionuclides were detected. Evidence for radon pumping_exists for the separate

logging dates. (August 28 and September 4).
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project:
Borehole:

RCRA Drilling - FY1998
299-W15-40 (B8550)
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project: RCRA Drilling - FY1998 Log Date:  Aug 28 & Sep 4, 1998
Borehole:  299-W15-40 (B8550) Naturally Occurring Radionuclides
Total Gamma Potassium Uranium Thorium
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Depth (feet)

RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Project:
Borehole:

0

RCRA Drilling - FY1998
299-W15-40 (B8550)
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Depth (ft)

RLS Spectral Gamma Ray Borehole Survey
' Acceptance QA Processing

Project: RCRA Drilling - FY1998 Log Date: Aug 28 & Sep 4, 1998

Borehole: 299-W15-40 (B8550) Compare Main Log, Repeat, & Relog
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RLS Spectral Gamma Ray Borehole Survey
Waste Management Federal Services NW

Log Analysis Summary Report

Project: RCRA Drilling - FY1998 Well ID: 299-W15-40
Log Type:  HPGe Spectral Gamma Ray Log Dates:Aug 28 & Sep 4, 1998
General Notes:

Total gamma is a response to formation lithology for the entire depth logged.

The system dead-time limit was not exceeded (less than 5%} for the borehole survey.

System Performance Verify: The pre- and post-log verifications were performed using coleman #2 mantle, and
passed the equipment performance check. The maximum FWHM for the 583 keV gamma ray photo peak for both
survey dates was 2.44 keV. The maximum acceptable FWHM resolution is 3.10 keV for probe RLSG3.1 on the log
date. ’

Repeat Interval: The repeated intervals also contain what is labeled as relog sections since the full logging run
spanned two separate days. The 1** pass was repeated over 100 to 112 feet. The 2 log to completion relogged from
105 to 125 feet, and then this 2™ logging pass was also repeated near the bottom from 247 to 262 feet. All repeated
intervals agree within acceptable limits, refer to the Acceptance QA Processing plots. Evidence for radon pumping
differences between the separate logging days is clear in the uranium repeat, and since the different levels of radon are
real, the gross is also affected.

Environmental Corrections: The KUT concentrations have been corrected for casing attenuation (entire well) and
water inside the casing (below 217 feet) for a centralized detector configuration. No casing correction was applied to

the total gamma due to Compton downscatter interference.

Radionuclides:
No man-made radionuclides were detected, even using a factor of 4 summing technique.
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Appendix D

Groundwater Analytical Data

This appendix contains analytical results from five groundwater samples collected from 265, 316,
348, 404, and 442 ft bgs during drilling of well 299-W14-14. 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.

U Undetected at the detection limit.

C Inorganics - blank contamination is above the practical quantitation limit.

B Organics - compound was found in the blank (blank contamination); inorganics - result is less
than the practical quantitation limit.

J  Organics - the result is estimated and less than the practical quantitation limit.

D Adjusted dilution factor.

E Inorganics - estimated value due to interference.

H Hold time exceeded.
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Table D.1. Groundwater Analysis of Five Samples from Well 299-W14-14

e “Sample | - ‘Analysis |- L “<Review |: Counting "|Total Analysis

Constituent “Filtered Date " Units - | Error - " Error
265 ft Depth
Tritium Y 10/24/98 893 pCi/LL 181 259
Cesium-137 Y 10/24/98 1.64 pCi/L U 2.08 2.08
Strontium-90 Y 10/24/98 | -0.0193 pCVL U 0.266 0.266
Cobalt-60 Y 10/24/98 -0.819 pCi/L U 2.68 2.68
Gross alpha Y 10/24/98 0.503 pCi/lL 8) 0.636 0.639
Gross beta Y 10/24/98 135 pCi/L 6.01 13.5
Potassium-40 Y 10/24/98 254 pCilL U 60.5 60.5
Beryllium-7 Y 10/24/98 -5.91 pCV/L U 31.8 31.8
Ruthenium-106 Y 10/24/98 -7.64 pCi/L U 227 227
Cesium-134 Y 10/24/98 -2.04 pCi/L U 232 2.32
Technetium-99 Y 10/24/98 554 pCi/L 13.1 72
Antimony-125 Y 10/24/98 -1.51 pCi/L U 5.18 5.18
Europium-155 Y 10/24/98 3.55 pCilL. U - 475 4.75
Europium-152 Y 10/24/98 2.38 pCi'L 8) 55 5.5
Iodine-129 Y 10/24/98 0.042 pCilL U 0.304 0.304
Europium-154 Y 10/24/98 3.15 pCi/L U 7 7
Aluminum Y 10/24/98 20.6 ng/L U
Iron Y 10/24/98 139 ng/L
Magnesium Y 10/24/98 22,700 pe/lL
Manganese Y 10/24/98 363 peg/L
Nickel Y 10/24/98 10.8 pg/L U
Potassium Y 1024/98 | 5,410 pg/L
Silver Y 10/24/98 5 pg/L U
Sodium Y 10/24/98 37,300 pg/L
Strontium (elemental) Y 10/24/98 262 pg/L
Antimony Y 10/24/98 33 ng/l U
Barium Y 10/24/98 649 pe/lL
Beryllium Y 10/24/98 0.5 pe/L U
Cadmium Y 1024/98 | 2.6 g/l U
Chromium Y 10/24/98 2.7 pe/L U
Cobalt Y 10/24/98 26 ng/L B
Copper Y 10/24/98 2.9 ng/L U
Vanadium Y 10/24/98 15.9 pg/L
Zinc Y 10/24/98 40.3 pg/L
Calcium Y 10/24/98 66,300 pg/L
Turbidity Y 10/24/98 0.81 NTU
Tritium N 10/24/98 865 pCi/L 181 258
Cesium-137 N 10/24/98 -0.189 pCV/L U 227 227
Strontium-90 N 10/24/98 -0.107 pCi/L U 0.291 0.292
Cobalt-60 N 10/24/98 -0.624 pCi/lL U 1.77 1.77
1,4-Dichlorobenzene N . 10/24/98 0.17 pg/L U
1,2-Dichloroethane N 10/24/98 0.12 ng/L U
Ethyl cyanide N 10/24/98 1.8 pg/L U
4-Methyl-2-Pentanone N 10/24/98 0.24 ng/L U
Toluene N 10/24/98 0.08 pg/L U
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Table D.1. (contd)

RN IR B 7. |Analysis |- Lab= | -Review | Counting_| Total Analysis
&= =Constituent ~:-| Filtered-| - +|-=Value: |~ Units- |-Qualifier-| _Qualifier- | Error:x |- :Error <=
Tetrahydrofuran N 10/24/98 1.5 ug/L U
Gross alpha N 10/24/98 1.1 pCilL J 0.814 0.824
Gross beta N 10/24/98 117 pCilL 54 10.7
Tetrachloroethene N 10/24/98 0.11 pg/L U
Xylenes (total) N 10/24/98 0.78 ng/L U
Potassium-40 N 10/24/98 6.95 pCilL . U 36.6 36.6
Beryllium-7 N 10/24/98 -113 pCi/L U 38 38
Ruthenium-106 ‘N 10/24/98 1.51 pCi/L U 213 213
Cesium-134 N 10/24/98 | -0.741 pCilL U 2.21 221
Technetium-99 N 10/24/98 556 pCi/L 132 722
Antimony-125 N 10/24/98 5.8 pCi/L U 5.8 5.8
Europium-155 N 10/24/98 -5.93 pCilL U 5.59 5.59
Europium-152 N 10/24/98 -3.08 pCi/L U 5.92 5.92
Sulfate N 10/24/98 313 mg/L D
Todine-129 N 10/24/98 0.177 pCi/L U 0.315 0.315
Europium-154 N 10/24/98 3.17 pCi/L U 7.35 735
cis-1,2- N 10/24/98 0.13 pg/L U
Dichloroethylene
trans-1,2- N 10/24/98 0.05 ng/L U
Dichloroethylene
Chloride N 10/24/98 36.1 mg/L CD
Fluoride N 10/24/98 0.531 mg/L
Carbon tetrachloride N 10/24/98 180 pg/L D
Acetone N 10/24/98 0.21 ug/lL U
Chloroform N 10/24/98 4 ng/L 3
1-Butanol N 10/24/98 2.8 pg/L U
Benzene N 10/24/98 0.12 pg/L U
1,1,1-Trichloroethane N 10/24/98 0.13 pg/L U
Vinyl chloride N 10/24/98 0.18 pg/l U
Methylenechloride N 10/24/98 0.16 pg/L U
Carbon disulfide N 10/24/98 0.8 pg/L J
1,1-Dichloroethane N 10/24/98 0.13 ng/L U
2-Butanone N 10/24/98 0.61 pg/L u
1,1,2-Trichloroethane N 10/24/98 0.11 pg/L U
Trichloroethéne N 10/24/98 04 pg/L J
Alkalinity N 10/24/98 879 mg/L
Conductivity N 10/24/98 687  |pmhos/cm
Nitrogen in Nitrite N 10/24/98 0.017 mg/L U H
Nitrogen in Nitrate N 10/24/98 51 mg/L CD H
pH Measurement N 10/24/98 7.8 pH
Total dissolved solids N 10/24/98 573 mg/L
Temperature N 10/24/98 20.8 DegC
Total organic carbon N 10/24/98 0.902 mg/L B .

Turbidity N 10/24/98 10.6 NTU
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Table D.1. (contd)

N _~ | Sample <« .| ‘Analysis |-~ Lab -~ | “Review " | -Counting . | Total'’Analysis
" Constituent Filtered | 'Date.” .| Value | Units- |-Qualifier-] ‘Qualifier |~ Error ~| ' Error -

316 ft Depth

Tritium Y 10/26/98 5,380 pCi/L 344 580

Cesium-137 Y 10/26/98 0311 pCi/L U 23 23

Strontium-90 Y 10/26/98 | -0.0593 pCi/L §) 0.309 0.312

Cobalt-60 Y 10/26/98 0.885 pCi/L U 237 2.37

Gross alpha Y 10/26/98 0.517 pCi/L U 0.564 0.566

Gross beta Y 10/26/98 26.3 pCi/L 2.79 3.64

Potassium-40 Y 10/26/98 0.447 pCilL U 39.9 39.9

Beryllium-7 Y 10/26/98 | 0.0757 pCilL §) 38.8 38.8

Ruthenium-106 Y 10/26/98 -6.45 pCi/L U 222 222

Cesium-134 Y 10/26/98 -1.35 pCi/L U 244 2.44

Technetium-99 Y 10/26/98 78.6 pCi/L 6.78 224

Antimony-125 Y 10/26/98 0.572 pCi/L U 5.02 5.02

Europium-155 Y 10/26/98 43 pCiL 8) 594 594

Europium-152 Y 10/26/98 -1.85 pCilL U 6.06 6.06

Iodine-129 Y 10/26/98 | -0.0461 pCi/L 8) 0.232 0.233

Europium-154 Y 10/26/98 5.74 pCi/L U 8.17 8.17

Aluminum Y 10/26/98 23.7 pg/L B

Iron Y 10/26/98 117 pg/L

Magnesium Y 10/26/98 | 17,500 ng/L

Manganese Y 10/26/98 47.1 pg/l

Nickel Y 10/26/98 10.8 pg/L §)

Potassium Y 10/26/98 4,930 pg/l

Silver Y 10/26/98 5 ng/L U

Sodium Y 10/26/98 | 13,100 ng/L

Strontium (elemental) Y 10/26/98 194 ug/L

Antimony Y 10/26/98 33 pg/L U

Barium Y 10/26/98 434 ug/L

Beryllium Y 10/26/98 0.5 pug/L 8)

Cadmium Y 10/26/98 26 | pglL U

Chromium Y 10/26/98 6.3 pg/l B

Cobalt Y 10/26/98 2.4 pg/l U

Copper Y 10/26/98 29 pg/L U

Ruthenium-106 N 10/26/98 0.453 pCilL U 256 25.6

Beryllium-7 N 10/26/98 15.8 pCiL U 44.1 44.1

Potassium-40 N 10/26/98 16.6 pCilL U 59.9 59.9

Xylenes (total) N 10/26/98 0.78 pg/l U

Tetrachloroethene N 10/26/98 0.11 ug/L U

Gross beta N 10/26/98 24.8 pCilL 2.88 3.67

Gross alpha N 10/26/98 1.71 pCilL J 0.99 1.01

Tetrahydrofuran N 10/26/98 1.5 pg/L U

Toluene N 10/26/98 0.08 ug/L [§)

4-Methyl-2-Pentanone N 10/26/98 0.24 pg/L U

Ethyl cyanide N 10/26/98 1.8 pg/L 8)

1,2-Dichloroethane N 10/26/98 0.12 pg/L U

1,4-Dichlorobenzene N 10/26/98 0.17 pg/l U
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Table D.1. (contd)

I i n L TAnalysis [ “Counting | Total Analysis
== Constituent- - | o o - Units: =} ¢ ¢ ~Frvor . | - Ertor - -
Cobalt-60 N 10/26/98 0.416 pCilL U 244 2.44
Strontium-90 N 10/26/98 0.0169 pCi/L U 0317 0.319
Cesium-137 N 10/26/98 0.879 pCilL U 229 229
1,1,2-Trichloroethane N 10/26/98 0.11 ng/L U

2-Butanone N 10/26/98 0.61 pg/L U

1,1-Dichloroethane N 10/26/98 0.13 ng/L U '

Carbon disulfide N 10/26/98 0.7 ng/L J

Methylenechloride N 10/26/98 0.16 npg/L U

Vinyl chloride N 10/26/98 0.18 pg/L U

1,1,1-Trichloroethane N 10/26/98 0.13 pg/L U

Benzene N 10/26/98 0.12 png/L U

Turbidity N 10/26/98 14.1 NTU

Total organic carbon N 10/26/98 1.39 mg/L

Temperature N 10/26/98 215 DegC

Total dissolved solids N 10/26/98 353 mg/L

pH Measurement N 10/26/98 7.64 pH

Nitrogen in Nitrate N 10/26/98 9.35 mg/L CD

Nitrogen in Nitrite N 10/26/98 0.034 mg/L UD

Conductivity N 10/26/98 382  |pmhos/cm

Alkalinity N 10/26/98 105 mg/L

Trichloroethene N 10/26/98 1 ng/L I

1-Butanol N | 102608 | 28 | pel U

Chloroform N 10/26/98 4 pg/L J

Acetone N 10/26/98 0.21 pe/L U

Carbon tetrachloride N 10/26/98 380 pg/L D

Fluoride N 10/26/98 0.322 mg/L

Chloride N 10/26/98 512 mg/L CD

trans-1,2- N 10/26/98 0.05 pg/L 8)

Dichloroethylene

cis-1,2- N 10/26/98 | 0.13 pg/L U

Dichloroethylene

Europium-154 N 10/26/98 -4.33 pCVL U 7.1 7.1
Iodine-129 N 10/26/98 013 | pCiL 8) 0.324 0.324
Sulfate N 10/26/98 355 mg/L D

Europium-152 N 10/26/98 | -0.105 pCVL U 6.36 6.36
Europium-155 N 10/26/98 -2.37 pCi/L 8] 5.63 5.63
Antimony-125 N 10/26/98 | -0.137 pCi/L U 6.97 6.97
Technetium-99 N 10/26/98 812 pCVL 6.85 2217
Cesium-134 N 10/26/98 -3.91 pCiL U 2.78 2.78
Tritium N 10/26/98 5,750 pCiL 354 607
Vanadium Y 10/26/98 16.6 pg/L

Zinc Y 10/26/98 243 pg/L

Calcium Y 10/26/98 | 50,900 pg/L

Turbidity Y 10/26/98 0.46 NTU
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Table D.1. (contd)

- s oo cET ol Sample |0 [Analysis’lo: Lab -2 :-Review | “Counting ;| Total:Anialysis
) Constituent "| Filtered”| - Date.” -|- Valne |- Units | Qualifier |-Qualifier <| -~ Error-. . ;. Error »
348 ft Depth
Tritium Y 10/27/98 9,010 pCi/L 433 843
Cesium-137 Y 10/27/98 -0.717 pCi/L U 1.87 1.87
Strontium-90 Y 10/27/98 0.448 pCi/L U 0.4 0.409
Cobalt-60 Y 10/27/98 -0.264 pCi/L U 1.59 1.59
Gross alpha Y 10/27/98 1.48 pCVL J 0.885 0.902
Gross beta Y 10/27/98 12.6 pCi/L 222 2.46
Potassium-40 Y 10/27/98 -26.4 pCilL U 316 31.6
Beryliium-7 Y 10/27/98 -122 pCiL U 354 354
Ruthenium-106 Y 10/27/98 -5.64 pCi/L U 22.6 226
Cesium-134 Y 10/27/98 -2.11 pCilL U 2.31 2.31
Technetium-99 Y 10/27/98 319 pCi/L 58 18.2
Gross beta Y 10/27/98 13 pCi/L 222 2.51
Gross alpha Y 10/27/98 0.563 pCilL U 0.586 0.589
Cobalt-60 Y 10/27/98 1.13 pCiL U 2.99 2.99
Strontium-90 Y 10/27/98 0.0837 pCi'L U 0.351 0.352
Cesium-137 Y 10/27/98 1.75 pCi/L. U 244 244
Tritium Y 10/27/98 8,420 pCiL 419 799
Turbidity N 10/27/98 15.1 NTU
Total organic carbon N 10/27/98 0.577 mg/L B
Temperature N 10/27/98 214 DegC
Total dissolved solids N 10/27/98 336 mg/L
pH Measurement N 10/27/98 7.65 pH
Nitrogen in Nitrate N 10/27/98 7.35 mg/L D H
Nitrogen in Nitrite N 10/27/98 0.034 mg/L UD H
Conductivity N 10/27/98 467 pmhos/cm
Alkalinity N 10/27/98 114 mg/L
Trichloroethene N 10/27/98 10 ng/L
1,1,2-Trichloroethane N 10/27/98 0.11 pug/L U
2-Butanone N 10/27/98 0.61 ng/L U
1,1-Dichloroethane N 10/27/98 0.13 pg/L U
Carbon disulfide N 10/27/98 04 pg/L J
Methylenechloride N 10/27/98 04 ng/L BJ
Viny! chloride N 10/27/98 0.18 ng/L U
1,1,1-Trichloroethane N 10/27/98 0.13 ng/l U
Benzene N 10/27/98 0.12 ng/L 8]
1-Butanol N 10/27/98 2.8 pg/L 8]
Chloroform N 10/27/98 9 pg/L
Acetone N 10/27/98 3 pg/L BJ
Carbon tetrachioride N 10/27/98 920 pg/L D
Fluoride N 10/27/98 0314 mg/L
Chloride N 10127/98 50.5 mg/L CD
frans-1,2- N 10/27/98 0.05 ng/L U
Dichloroethylene
cis-1,2- N 10/27/98 0.13 ng/L U
Dichioroethylene
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Table D.1. (contd)

E e | o | ampler] . 5is | Lab_ | ‘Review. | Counting |Total Analysis
| ;7. Z'Constituent- - | Filtered 7| - Date:" }. =V ts--| Qualifier | “Qualifier -{ . “Error- --| . .-Error - -
Europium-154 N 10/27/98 U 743 743
Iodine-129 N 10/27/98 U 0.151 0.151
Sulfate N 10/27/98 D

Europium-152 N 10/27/98 U 5.26 5.26
Europium-155 N 10/27/98 U 5.28 528
Antimony-125 N 10/27/98 0] 5.41 5.41
Technetium-99 N 10/27/98 5.86 185
Cesium-134 N 10/27/98 -1.12 pCi/L U 2.39 239
Ruthenium-106 N 10/27/98 -1.53 pCilL U 20.9 209
Beryllium-7 N 10/27/98 294 pCiL U 364 36.4
Potassium-40 N 10/27/98 -10.6 pCilL U 355 355
Xylenes (total) N 10/27/98 0.78 pg/lL U

Tetrachloroethene N | 10/27/98 0.4 pg/L J

Gross beta N 10/27/98 142 pCi/L 23 2.63
Gross alpha N 10/27/98 0.359 pCilL U 0.556 0.557
Tetrahydrofitran N 10/27/98 L5 pg/L U

Toluene N 10/27/98 0.2 ng/L J

4-Methyl-2-Pentanone N 10/27/98 0.24 pg/L 8)

Ethyl cyanide N 10/27/98 1.8 ng/l U

1,2-Dichloroethane N 10/27/98 0.12 pg/L U

1,4-Dichlorobenzene N 10/27/98 0.17 ug/L 8)

Cobalt-60 N 10/27/98 0.672 pCi/L U 2.16 2.16
Strontium-90 N 10/27/98 0.0343 pCiL U 0.292 0.292
Cesium-137 N 10/27/98 1.14 pCilL 8] 232 232
Tritium N 10/27/98 8,800 pCVL 429 827
Antimony-125 Y 10/27/98 1.01 pCiL U 4.94 4.94
Europium-155 Y 10/27/98 -1.42 pCi/L U 417 417
Europium-152 Y 10/27/98 -4.22 pCi/L U 4.91 491
Iodine-129 Y 10/27/98 0.259 pCi/L §) 0.484 0.484
Europium-154 Y 10/27/98 -1.1 pCilL U 3.7 37N
Aluminum Y 10/27/98 27 ng/L B

Iron Y 10/27/98 118 pg/L

Calcium Y 10/27/98 | 51,600 ug/L

Zinc Y 10/27/98 43.6 pg/l

Vanadium Y 10/27/98 227 ng/lL

Copper Y 10/27/98 29 ng/L §)

Cobalt Y 10/27/98 24 ng/L U

Chromium Y 10/27/98 2.7 ng/l [8)

Cadmium Y 10/27/98 26 pg/L 1§)

Beryllium Y 10/27/98 0.5 ng/L 8)

Barium Y 10/27/98 53.1 ug/l

Antimony Y 10/27/98 33 pg/L U

Strontium (elemental) Y 10/27/98 203 ug/l

Sodium Y 10/27/98 | 12,800 ng/l

Silver Y 10/27/98 5 ng/L U

Potassium Y 10/27/98 5,580 pg/L
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Table D.1. (contd)

e e [ <[ Sample | - -~ |Analysis]- - Lab- -] Review | Counfing | Total Analysis
.- -Constituent "~ | Filtered | - -Date™=| ~Value |:Units ~| Qualifier:|* Qualifier>| - Error |- - Error = -
Nickel Y 10/27/98 10.8 pg/L U

Manganese Y 10/27/98 295 pg/L

Magnesium Y 10/27/98 | 18,100 pg/L

Iron Y 10/27/98 105 pg/L

Aluminum Y 10/27/98 20.6 ng/L U

Europium-154 Y 10/27/98 3.19 pCiL U 5.64 5.64
Iodine-129 Y 10/27/98 0.109 pCi/L U 0.239 0.24
Europium-152 Y 10/27/98 | -0.848 pCi/L U 5.39 5.39
Europium-155 Y 10/27/98 3.98 pCiL U 5.55 5.55
Antimony-125 Y 10/27/98 | -0.255 pCi/L 8) 5.69 5.69
Technetium-99 Y 10/27/98 315 pCilL 5.78 182
Cesium-134 Y 10/27/98 | -0.238 pCi/L U 24 2.4
Ruthenium-106 Y 10/27/98 | -0.696 pCi/L U 20 20
Beryllium-7 Y 10/27/98 41.6 pCi/L U 39.8 39.8
Potassium-40 Y 10/27/98 29.4 pCVL §) 33.1 33.1
Magnesium Y 10/27/98 | 17,800 ug/L

Manganese Y 10/27/98 28 ng/L

Nickel Y 10/27/98 10.8 ng/L 8)

Potassium Y 10/27/98 5,850 ng/L

Silver Y 10/27/98 5 ng/l 8)

Sodium Y 10/27/98 | 12,700 pg/l

Strontium (elemental) Y 10/27/98 202 pg/L

Antimony Y 10/27/98 33 pg/L U

Europium-154 N 10/27/98 5.57 pCilL U 7.15 7.15
Todine-129 N 10/27/98 | 0.0125 pCilL U 0.241 0.241
Sulfate N 10/27/98 33.8 mg/L D

Europium-152 N 10/27/98 1.2 pCilL U 5.19 5.19
Europium-155 N 10/27/98 2.77 pCi/L U 5.69 5.69
Antimony-125 N 10/27/98 0.886 pCVL U 5.95 5.95
Technetium-99 N 10/27/98 322 pCiL 5.81 182
Cesium-134 N 10/27/98 -3.32 pCi/L U 2.56 2.56
1,1,2-Trichloroethane N 10/27/98 0.11 ng/L [8)

2-Butanone N 10/27/98 0.61 ng/L U

1,1-Dichloroethane N 10/27/98 0.13 pg/L U

Carbon disulfide N 10/27/98 0.4 pg/L J

Methylenechloride N 10/27/98 04 pg/L BJ

Viny! chloride N 10/27/98 0.18 pg/L U

1,1,1-Trichloroethane N 10/27/98 0.13 pg/L U

Benzene N 10/27/98 0.12 pg/L U

Total organic carbon N 10/27/98 0.427 mg/L B

Total dissolved solids N 10/27/98 350 mg/L

Nitrogen in Nitrate N 10/27/98 7.36 mg/L D H

Nitrogen in Nitrite N 10/27/98 0.034 mg/L UD H

Alkalinity N 10/27/98 109 mg/L

Trichloroethene N 10/27/98 10 pg/L

1-Butanol N 10/27/98 2.8 ng/l 8)
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Table D.1. (contd)

T |- - o] SampleZ ~TAnalysis]._Lab-_| -Review 2| Counting_[Total Analysis
- z~Constituent -~ -| Filtered -|- ~Date}= Zf= Units:.: | Qualifier |- Qualifier -}- - “Error - |- = Error = -
Chloroform N 10/27/98 9 pg/L

Acetone N 10/27/98 0.21 pg/L U

Carbon tetrachloride N 10/27/98 920 pg/L D

Fluoride N 10/27/98 0.352 mg/L

Chloride N 10/27/98 49.5 mg/L CD

trans-1,2- N 10/27/98 0.05 ng/L U

Dichloroethylene

cis-1,2- N 10/27/98 0.13 pg/L U

Dichloroethylene

Ruthenium-106 N 10/27/98 -3.01 pCiL U 20.1 20.1
Beryllium-7 N 10/27/98 16.7 pCilL U 36.1 36.1
Potassium-40 N 10/27/98 333 pCi/L 8] 383 383
Xylenes (total) N 10/27/98 0.78 pg/L U

Tetrachloroethene N 10/27/98 0.5 pg/L J

Gross beta N 10/27/98 13.2 pCilL 22 252
Gross alpha N 10/27/98 0.249 pCi/L U 0473 0.473
Tetrahydrofuran N 10/27/98 15 pvg/L U

Toluene N 10/27/98 02 png/L J

4-Methyl-2-Pentanone N 10/27/98 0.24 ng/L U

Ethyl cyanide N 10/27/98 1.8 pg/L U

1,2-Dichloroethane N 10/27/98 0.12 ug/L 6]

1,4-Dichlorobenzene N 10/27/98 0.17 pg/l U

Cobalt-60 N 10/27/98 | -0.885 pCilL U 243 243
Strontium-90 N 10/27/98 0.218 pCilL U 0.291 0.295
Cesium-137 N 10/27/98 0.817 pCi/L u 2.03 2.03
Tritium N 10/27/98 8,350 pCi/L 416 794
Barium Y 10/27/98 533 ng/L

Beryllium Y 10/27/98 0.5 pg/L U

Cadmium Y 10/27/98 2.6 pg/L U

Chromium Y 10/27/98 2.7 pg/lL U

Cobalt Y 10/27/98 24 pg/L U

Copper Y 10/27/98 29 ng/L U

Vanadium Y 10/27/98 19.2 ug/L

Zinc Y 10/27/98 39.2 ng/L

Calcium Y 10/27/98 | 50,600 pg/L

404 ft Depth

Tritium Y 11/3/98 7,180 pCi/L 387 708
Cesium-137 Y 11/3/98 0.261 pCiL U 2.13 213
Strontium-90 Y 11/3/98 0.0182 pCilL U 0.306 0.307
Cobalt-60 Y 11/3/98 1.54 pCilL U 2.34 2.34
Gross alpha Y 11/3/98 0.424 pCilL U 0.537 0.539
Gross beta Y 11/3/98 14.3 pCi/L 229 2.6
Turbidity N 11/3/98 12.8 NTU

Total organic carbon N 11/3/98 0.36 mg/L B

Temperature N 11/3/98 212 DegC
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Table D.1. (contd)

L R - Sample- | >3 " |-Analysis [5--Lab- - |- Review: /| Counting |Fotal Analysis
~"  -Constituent- -Filtered | - Date ™| Value |. Units' | Qualifier |~ Qualifier | “Error ‘| .- - Errer |
Total dissolved solids N 11/3/98 325 mg/L

pH Measurement N 11/3/98 7.62 pH

Nitrogen in Nitrate N 11/3/98 9.68 mg/L D

Nitrogen in Nitrite N 11/3/98 0.017 mg/L U

Conductivity N 11/3/98 451 pmhos/cm

Alkalinity N 11/3/98 108 mg/L

Trichloroethene N 11/3/98 10 pg/L

1,1,2-Trichloroethane N 11/3/98 0.11 png/L 8)

2-Butanone N 11/3/98 0.61 pe/L U

1,1-Dichloroethane N 11/3/98 0.13 pg/L U

Carbon disulfide N 11/3/98 0.15 peg/L U

Methylenechloride N 11/3/98 0.16 pg/lL U

Viny! chloride N 11/3/98 0.18 ug/L U

1,1,1-Trichloroethane N 11/3/98 0.13 ng/L U

Benzene N 11/3/98 0.12 png/L U

1-Butanol N 11/3/98 2.8 pg/L U

Chloroform N 11/3/98 13 pg/L

Acetone N 11/3/98 0.21 pg/L U

Carbon tetrachloride N 11/3/98 380 pg/L D

Fluoride N 11/3/98 0.306 mg/L

Chloride N 11/3/98 419 mg/L CD

trans-1,2- N 11/3/98 0.05 pg/L U

Dichloroethylene

cis-1,2- N 11/3/98 0.13 ng/l U

Dichloroethylene

Europium-154 N 11/3/98 -5.74 pCilL U 6.74 6.74
Iodine-129 N 11/3/98 0.148 pCilL U 0.179 0.18
Sulfate N 11/3/98 319 mg/L D

Europium-152 N 11/3/98 -1.96 pCi/L U 5.7 5.7
Europium-155 N 11/3/98 8.06 pCilL U 5.86 5.86
Antimony-125 N 11/3/98 3.34 pCiL U 5.55 5.55
Technetium-99 N 11/3/98 29 pCiL 5.73 18
Cesium-134 N 11/3/98 -2.06 pCilL U 248 248
Ruthenium-106 N 11/3/98 2.75 pCi/L U 20 20
Beryllium-7 N 11/3/98 20.7 - pCiL U 39.2 392
Potassium-40 N 11/3/98 -142 pCilL U 345 345
Xylenes (total) N 11/3/98 0.78 pg/L U

Tetrachloroethene N 11/3/98 0.4 pg/L J

Gross beta N 11/3/98 144 pCi'L 23 2.64
Gross alpha N 11/3/98 -0.259 pCilL U 0.149 0.152
Tetrahydrofuran N 11/3/98 1.5 pg/L U

Toluene N 11/3/98 0.08 ng/L U

4-Methyl-2-Pentanone N 11/3/98 0.24 pg/L U

Ethyl cyanide N 11/3/98 1.8 pg/L U

1,2-Dichloroethane N 11/3/98 0.12 ng/L U

1,4-Dichiorobenzene N 11/3/98 0.17 pg/L U
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Table D.1. (contd)

“Review— Total Analysis
=7 Constituen 5 Value- ~|_Qualifier- |=-Ei 4Z Erroro::
Cobalt-60 N 11/3/98 -0.622 pCiL U 274 2.74
Strontium-90 N 11/3/98 0.142 pCiV/L U 0.372 0.373
Cesium-137 N 11/3/98 0.234 pCilL U 2.08 2.08
Tritium N 113/98 | 7,430 | pCiL ' 395 727
Potassium-40 Y 11/3/98 -3.08 pCi/L U 41.7 417
Beryllium-7 Y 11/3/98 289 pCilL 8) 40.4 404
Ruthenium-106 Y 11/3/98 6.21 pCiL U 20.5 20.5
Cesium-134 Y 11/3/98 -3.05 pCi/L U 2.19 2.19
Technetium-99 Y 11/3/98 29.7 pCilL 5.5 18
Antimony-125 Y 11/3/98 0.688 pCi/L U 6.42 6.42
Europium-155 Y 11/3/98 218 pCiL U 432 4.32
Europium-152 Y 11/3/98 491 pCi/L 8] 5.87 5.87
Iodine-~129 Y 11/3/98 0.338 pCi/L U 0.341 0.343
Europium-154 Y 11/3/98 -1.4 pCilL u 7.59 7.59
Aluminum Y 11398 | 268 pg/L B
Iron Y 11/3/98 113 pe/L
Magnesium Y 11/3/98 | 17300 | pg/L
Manganese Y 11398 | 49.4 pg/L
Nickel Y 11/3/98 10.8 pg/L U
Potassium Y 113/98 | 6,460 pg/L
Silver Y 11/3/98 5 pg/L U
Sodium Y 113/98 | 12900 | pgL
Strontium (elemental) Y 11/3/98 198 pg/L
Antimony Y 11/3/98 33 pe/l U
Barium Y 11/3/98 548 ng/L
Beryllium Y 11/3/98 0.5 pg/L U
Cadmium Y 11/3/98 2.6 pg/L U
Chromium Y 11/3/98 2.7 pg/L U
Cobalt Y 11/3/98 24 ng/L U
Copper Y 11/3/98 29 pg/L 6)

Vanadium Y 11/3/98 102 pe/L

Zinc Y 11/3/98 25.5 pg/L

Calcium Y 11/3/98 | 47,800 | pglL

442 ft Depth

Tritium Y 11/9/98 8,460 pCi/L 420 795
Cesium-137 Y 11/9/98 0.766 pCiL U 231 231
Strontium-90 Y 11/9/98 | -0.0127 pCilL U 0.216 0.216
Cobalt-60 Y 11/9/98 0.117 pCilL U 241 241
Gross alpha Y 11/9/98 1.11 pCi/L U 1.08 1.09
Gross beta Y 11/9/98 129 pCilL 213 242
Potassium-40 Y 11/9/98 189 pCiL 19) 478 47.8
Beryllium-7 Y 11/9/98 15.1 pCilL U 40.8 40.8
Ruthenium-106 Y 11/9/98 -3.97 pCi/L U 263 26.3
Cesium-134 Y 11/9/98 1.9 pCiV/L U 2.6 26
Technetium-99 Y 11/9/98 33.1 pCilL 5.84 184
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Table D.1. (contd)

D.12

e s CatiolSample v BAnalysis: | cLab g’ | Total Anslysis
= ~Constituent |- Filtered {-=Date"*-| - Value: -|.. Units --/|:Qualifier: | ¥ -} ZZError
Antimony-125 Y 11/9/98 | -0.0548 pCi/L U 5.8
Europium-155 Y 11/9/98 1.91 pCi/L U 522
Europium-152 Y 11/9/98 -0.559 pCi/L U 6.47
Iodine-129 Y 11/9/98 0.0105 pCi/L 6) 0.165
Europium-154 Y 11/9/98 0.279 pCiL 8) 7.82
Aluminum Y 11/9/98 215 pg/L B
Iron Y 11/9/98 126 pg/L
Magnesium Y 11/9/98 18,600 ng/L Cc
Manganese Y 11/9/98 65.3 ng/L
Nickel Y 11/9/98 10.8 pg/L U
Potassium Y 11/9/98 5,670 pg/L
Sitver Y 11/9/98 5 pg/L U
Sodium Y 11/9/98 13,900 ug/L
Strontium (elemental) Y 11/9/98 224 pg/L
Antimony Y 11/9/98 33 ng/L U
Barium Y 11/9/98 77 ng/L
Beryllium Y 11/9/98 0.5 pg/L 8)
Cadmium Y 11/9/98 2.6 ng/L U
Chromium Y 11/9/98 2.7 ng/L 18)
Cobalt Y 11/9/98 24 ng/L U
Copper Y 11/9/98 29 pg/L U
Vanadium Y 11/9/98 8.9 ng/L B
Zinc Y 11/9/98 17.6 pg/L
Calcium Y 11/9/98 49,100 pg/L CE
Tritium N 11/9/98 8,310 pCi/L 417 784
Cesium-137 N 11/9/98 -1.46 pCi/L U 228 228
Strontiurn-90 N 11/9/98 0.0471 pCi/L U 0.229 0.23
Cobalt-60 N 11/9/98 3.93 pCilL U 2.51 2.51
1,4-Dichlorobenzene N 11/9/98 0.17 pg/L U
1,2-Dichloroethane N 11/9/98 0.12 pg/L U
Ethyl cyanide N 11/9/98 1.8 pg/L U
4-Methyl-2-Pentanone N 11/9/98 0.24 ng/L U
Toluene N 11/9/98 0.08 pg/L 6)
Tetrahydrofuran N 11/9/98 1.5 pg/L U
Gross alpha N 11/9/98 0452 pCi/L U 0.839 0.841
Gross beta N 11/9/98 13.1 pCi/L. 2.18 25
Tetrachloroethene N 11/9/98 0.11 ug/L U
Xylenes (total) N 11/9/98 0.78 pe/L U
Potassium-40 N 11/9/98 8.27 pCi/L U 60.3 60.3
Beryllium-7 N 11/9/98 333 pCi/L 8) 40 40
Ruthenium-106 N 11/9/98 -6.93 pCi/L U 254 254 -
Cesium-134 N 11/9/98 -0.747 pCi/L U 237 237
Technetium-99 N 11/9/98 345 pCi/L 5.88 185
Antimony-125 N 11/9/98 1.44 pCi/lL U 6.28 6.28
Europium-155 N 11/9/98 -0.643 pCiL 8] 45 4.5
Europium-152 N 11/9/98 -3.48 pCi/L 8] 5.96 5.96




Table D.1. (contd)

i om0 ) = - |- Sample - £ 7 Analysis-|-- o Labe 221 Review ~| -Counting 1 Total Analysis
> 4 -Constituent - - |-Filtered=|.~ Date -|{* Value .}: Units " | Qualifier.|--Qualifier- |- Error~| " Eiror. ’
Sulfate N 11/9/98 334 mg/L D
Iodine-129 N 11/9/98 | -0.0476 pCi/L 8] 0.204 0.204
Europium-154 N 11/9/98 -6.6 pCilL u 7.59 7.59
cis-1,2- N 11/9/98 0.13 ug/L U
Dichloroethylene .
frans-1,2- N 11/9/98 0.05 ng/L 8)
Dichloroethylene
Chloride N 11/9/98 453 mg/L CD
Fluoride N 11/9/98 0.321 mg/L
Carbon tetrachloride N 11/9/98 590 pg/L D
Acctone N 11/9/98 0.21 pg/L U
Chloroform N 11/9/98 25 ng/L
1-Butanol N 11/9/98 28 ng/lL U
Benzene N 11/9/98 0.12 pg/L U
1,1,1-Trichloroethane N 11/9/98 0.13 pg/L U
Vinyl chloride ‘N 11/9/98 0.18 ng/lL §)
Methylenechloride N 11/9/98 0.3 ug/L BJ
Carbon disulfide N 11/9/98 0.3 pg/L J
1,1-Dichloroethane N 11/9/98 0.13 ug/L U
2-Butanone N 11/9/98 0.61 pg/L U
1,1,2-Trichloroethane N 11/9/98 0.11 pe/L 18)
Trichloroethene N 11/9/98 8 pg/L
Alkalinity N 11/9/98 108 mg/L
Conductivity N 11/9/98 430 pmhos/cm
Nitrogen in Nitrite N 11/9/98 0.034 mg/L UD
Nitrogen in Nitrate N 11/9/98 9.09 mg/L D
pH Measurement N 11/9/98 7.53 pH
Total dissolved solids N 11/9/98 328 mg/L
Temperature N 11/9/98 20.7 DegC
Total organic carbon N 11/9/98 0.302 mg/L B
Turbidity N 11/9/98 15.8 NTU
Turbidity Y 12/10/98 0.77 NTU
Conductivity N 12/10/98 534 pmhos/cm
pH Measurement N 12/10/98 7.68 pH
Temperature N 12/10/98 20 DegC
Turbidity N 12/10/98 4.38 NTU
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