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1.0 Introduction

Three new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) S-SX in October 1999 through
February 2000 in fulfillment of Tri-Party Agreement (Ecology 1996) milestone M-24-41. The wells are
299-W22-48, 299-W22-49, and 299-W22-50. Well 299-W22-48 is located east of the southeast corner of
241-S tank farm and is a new downgradient well in the monitoring network. Well 299-W22-49 is located
on the east side of the 241-SX tank farm, adjacent to well 299-W22-39, which it replaces in the moni-
toring network. Well 299-W22-50 is located at the southeast corner of the 241-SX tank farm and is a
replacement for downgradient monitoring well 299-W22-46, which is going dry. The locations of all
wells in the WMA S-SX monitoring network are shown on Figure 1.

The original assessment monitoring plan for WMA S-SX was issued in 1996 (Caggiano 1996). That
plan was updated for the continued assessment at WMA S-SX in 1999 (Johnson and Chou 1999). The
updated plan provides justification for the new wells. The new wells were constructed to the specifi-
cations and requirements described in Washington Administrative Code (WAC) 173-160 and WAC
173-303, the updated assessment plan for WMA S-SX (Johnson and Chou 1999), and the description
of work for well drilling and construction.

This document compiles information on the drilting and construction, well development, pump
installation, and sediment and groundwater sampling applicable to the installation of wells 299-W22-48,
299-W22-49 and 299-W22-50. Appendix A contains the Well Summary Sheets (as-built diagrams), the
Well Construction Summary Reports, and the geologist’s logs. Appendix B contains results of laboratory
analyses of the physical properties of sediment samples obtained during drilling. Appendix C contains
borehole geophysical logs, and Appendix D contains the analytical results from groundwater samples
obtained during well drilling and construction. Additional documentation concerning well construction is
on file with Bechtel Hanford, Inc., Richland, Washington.

English units are used in this report because that is the system of units used by drillers to measure and
report depths and well construction details. Conversion to metric is made by multiplying feet by 0.3048
to obtain meters or multiplying inches by 2.54 to obtain centimeters.

' Letter from R. M. Smith, Pacific Northwest National Laboratory, Richland, Washington, to G. C.
Henckel, Bechtel Hanford, Inc., dated May 26, 1999, “Descnptlon of Work for Drilling of CY 1999
RCRA Monitoring Wells.”
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Figure 1. Map of WMA S-SX and Locations of Wells in the Groundwater Monitoring Network




2.0 Well 299-W22-48

2.1 Drilling and Sampling

Well 299-W22-48 was drilled with a cable tool drill rig and split-spoon sampler between 0 and
193.5 ft below ground surface (bgs) and by hard tool from 193.5 ft to total depth of 249 ft bgs.
Temporary 11 %-in.-outside-diameter, carbon steel casing was placed from the surface to 50 ft bgs and
8 5/8-in.-outside-diameter casing from 50 fi to 246 ft bgs. Two gallons of water were added to the
borehole at 132 ft and 1 gal at about 134 ft bgs to facilitate sampling. Approximately 500 gal were added
in the depth interval drilled by hard tool.

Sediments encountered during drilling were predominantly sands and sandy gravels of the Hanford
formation from the surface to about 134 ft bgs; Plio-Pliestocene silty sands and calcareous silty sands
from 134 to about 149 ft bgs; undifferenciated Plio-Pleistocene/Ringold formation silts and sands from
149 ft to 191 ft bgs; and Ringold Formation silty sandy gravels from 191 ft to total depth (249 ft bgs).
The geologist noted a possible clastic dike in the samples from 116 ft and 168 ft depths. The geologist’s
log is included in Appendix A.

The borehole was sampled continuously by split spoon from the surface to 193 ft for analysis of
chemical and physical properties. Two additional split spoon samples were obtained from 234 to 236.5 ft
bgs and from 240.5 to 242.5 ft bgs. Grab samples for analysis of moisture content were obtained at
approximately 5 ft intervals from the surface to the water table from material in the split spoon drive shoe.
Also, grab samples for geologic description and archive were collected every 5 ft from hard tool cuttings
between 195 ft and total depth. Available results from analytical testing of sediment samples are in
Appendix B.

Two water samples were collected by bailer during drilling from 236 ft and 247 ft depths. The
analytical results for the sample from 236 ft are in Appendix D. The sample from 247 ft depth was not
analyzed.

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

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

moisture instrumentation. Cesium-137 was detected between 1 and 2 ft bgs at a concentration of 5 pCi/g.
No other man-made radionuclides were detected. The geophysical logs are in Appendix C.

2.2 Well Completion

The permanent casing and screen were installed in well 299-W22-48 during November 1999. A
4-in.-inner-diameter, stainless steel, wire wrap (0.01 in. slot) screen was set from 241.25 to 226.24 ft bgs.




. The permanent casing is 4-in.-inside-diameter, stainless steel from 226.24 ft bgs to 2.0 ft above ground
surface. The bottom of the screen has a 4-in. PVC end cap to facilitate future deepening the well if
necessary.

The filter pack is 10 to 20 mesh silica sand from 246.5 to 245 ft and 20 to 40 mesh silica sand from
245 t0 216.1 ft bgs. The annular seal is Portland cement with bentonite from 216.1 to 209.6 ft bgs,
granular bentonite from 209.6 to 10.8 ft bgs, and Portland cement from 10.8 ft to the surface. A 4 ft by
4 ft by 6 in. concrete pad was placed around the well at the surface. A protective casing with locking cap,
four protective steel posts, and a brass marker stamped with the well number were set into the concrete.
The Well Summary Sheet (as-built) and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2000. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington. The coordinates are
Washington Coordinate System, South Zone, NAD83(91) datum. Vertical datum is NAVD 1988 and is
based on existing bench marks established by the U.S. Corps of Engineers. Survey data are included in
Table 1.

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

Easting Northing Elevation
Well Name m (ft) m (ft) m (ft)
566,996.641 134,425.096 Center of Casing
(1,860,219.59) (441,025.888)
207.895 “X” on Casing
299-W22-48 (682.068)
566,996.585 134,425.499 207.132 Brass Cap
(1,860,219.406) (441,027.210) (679.565)
566,904.383 134,201.625 Center of Casing
(1,859,916.907) (440,292.717)
204.719 “X” on Casing
299-W22-49 (671.648)
566,904.346 134,201.999 203.927 Brass Cap
(1,859,916.785) (440,293.944) (669.050)
566,904.261 134,139.756 Center of Casing
(1,859,916.507) (440,089.739)
205.012 “X” on Casing
299-W22-50 (672.610)
566,904.365 134,140.036 204.142 Brass Cap
(1,859,916.848) (440,090.654) (669.755)




2.3 Well Development and Pump Installation

Well 299-W22-48 was developed in November 1999. A temporary, 2 hp, submersible pump was
used to remove approximately 420 gal of formation water from the well at 1.7 to 3 gal/min. The pump
intake was at 240.05 ft bgs. The drawdown was approximately 7 ft at the final flow rate of 3 gal/min.
The final turbidity was 1.99 NTU. '

A dedicated Hydrostar sampling pump was installed in well 299-W22-48 in December 1999. The
sampling pump intake is at 235.33 ft bgs (or about 7.5 ft below the water table). Static water level was
227.85 ft bgs on November 9, 1999.

3.0 Well 299-W22-49

3.1 Drilling and Sampling

Well 299-W22-49 was drilled with a cable tool drill rig from 0 to 50 ft bgs and by air rotary rig from
50 ft to the total depth of 239 ft bgs during October and November 1999. Temporary 11 %-in.-outside-
diameter, carbon steel casing was placed from the surface to 50 ft bgs and 8 5/8-in.-outside-diameter
casing from 50 ft to 236.5 ft bgs. About 35 gal of water were added during drilling at 236 ft bgs to reduce
heaving sand.

Preliminary evaluation shows that the sediments encountered during drilling were predominantly sand
and silty sand of the Hanford formation from the surface to about 125 ft bgs; Plio-Pliestocene silty sand
from about 125 to 145 ft bgs; and Ringold Formation sandy gravels and graveily sand from 145 ft to total
depth (239 ft bgs). The geologist’s log is in Appendix A.

Sediment samples were collected at approximately 5 ft intervals for geologic description and archive
throughout the entire borehole. Three split spoon samples were collected from 220 to 222 ft, 223 to
224 ft, and 230 to 232 ft bgs for analysis of grain size distribution. Data are in Appendix B. Two ground-
water samples were collected by pump at 219 ft and 239 ft bgs during drilling. The resuits of the ground-
water analyses are in Appendix D.

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

The well was geophysically logged with high resolution, spectral gamma-ray and neutron-neutron
moisture instrumentation November 1999. Cesium-137 was identified at the ground surface at a con-
centration of 8.6 pCi/g. No other contamination was identified. The geophysical logs are in Appendix C.




3.2 Well Completion

The permanent casing and screen were installed in well 299-W22-49 in November 1999. A 4-in.-
inside-diameter, stainless steel, continuous wire wrap (0.01 in. slot) screen was set from 232.9 to 217.9 ft
bgs. The permanent casing is 4-in.-inside-diameter stainless steel from 217.9 ft bgs to 2.0 ft above
ground surface. The bottom of the screen has a 4-in. PVC end cap.

The filter pack is 20 to 40 mesh silica sand from 238.0 to 206.6 ft bgs. The annular seal is Portland
cement with bentonite from 206.6 to 184.6 ft bgs, granular bentonite from 184.6 to 13.5 ft bgs, and
Portland cement from 13.5 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 Summary Sheet (as-built) and Well
Construction Summary Report are included in Appendix A.

During well construction, approximately 200 ft of tremie pipe broke and fell into the annular space
immediately after placing the cement plug above the filter pack. The tremie pipe could not be retrieved
and became cemented in place. A camera survey of the borehole and a well straightness test showed no
damage to the casing or screen. Measurements of pH (7.75) and conductivity (206 ps/cm) during well
development indicate the cement plug had no influence on water chemistry.

The vertical and horizontal coordinates of the well were surveyed in March 2000. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington. The coordinates are
Washington Coordinate System, South Zone, NAD83(91) datum. Vertical datum is NAVD 1988 and 1s
based on existing bench marks established by the U.S. Corps of Engineers. Survey data are included in
Table 1.

3.3 Well Development and Pump Installation

~ Well 299-W22-49 was developed in November 1999. A temporary, 2 hp submersible pump was used
to remove approximately 850 gal of formation water at a final flow rate of 10 gal/min. The pump intake
was at 227.4 ft bgs. The drawdown was 2.2 ft and the final turbidity was 4.25 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W22-49 in December 1999. The
sampling pump intake is at 223.2 ft bgs (or about 4.9 ft below the water table) Static water level in the
well was 217.3 ft depth on November 15, 1999. : .



4.0 Well 299-W22-50

4.1 Drilling and Sampling

Well 299-W22-50 was drilled between November 1999 and January 2000. The borehole was drilled
by cable tool and drive barrel from 0 to 177.5 ft bgs and by hard tool from 177.5 to 241.0 ft bgs. Air
rotary drilling was used to finish the borehole from 241.0 ft to a total depth of 547.5 ft bgs. Temporary
carbon steel casing was used during drilling; 11 %-in.-outside-diameter casing was placed from 0 to
50.4 ft bgs, 8 5/8-in.-outside-diameter casing from 50.4 to 241.0 ft bgs, 6 5/8-in.-outside-diameter casing
from 241 to 474 ft bgs, and 4 Y-in.-outside-diameter casing from 474 to 547.5 ft bgs.

The sediments encountered during drilling were predominantly sand and gravelly sand of the Hanford
formation from the surface to about 126 ft bgs; Plio-Pliestocene silt, silty sand and sandy gravel from
126 to about 142 ft bgs; Ringold Formation Unit E sandy gravel and silty sandy gravel from 142 to about
459 ft bgs; Ringold Formation Lower Mud Unit from 459 ft to about 495 ft bgs; and Ringold Formation
Unit A gravels from 495 ft to total depth. A possible clastic dike was identified by the geologist at 111 ft
depth. The geologist’s log is included in Appendix A.

Grab samples were collected at approximately 5 ft intervals from the surface to 20 ft depth and from
180 ft to the bottom of the borehole (except from about 465 to 495 ft depth where returns were poor) for
geologic description and archive. Continuous split tube samples were taken from 20 ft to 177 ft depth and
from 220 to 223 ft, 227 to 229.5 ft, 232 to 234 ft, and 458 to 460 ft depths for analysis of chemical and
physical properties of the sediment. Available analytical results are in Appendix B.

Seven groundwater samples were collected during drilling from 220, 241, 258, 313, 393, 441, and
545 ft bgs. The sample from 220 ft bgs was taken with a bailer; all others were collected with a pump.
The results of the groundwater analyses are in Appendix D.

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

The well was geophysically logged with high resolution, spectral gamma-ray and neutron-neutron
moisture instrumentation in November 1999. Cesium-137 was identified at a depth of 1 ft at a con-
centration of 19 pCi/g. No other man-made radionuclides were identified. All borehole logs are in
Appendix C.

4.2 Well Completion

The borehole was abandoned from 547.5 to 240.75 ft bgs. It was filled from 547.5 to 498.5 ft with
4 to 9 mesh sand, from 498.5 to 450.3 ft with cement, and from 450.3 to 273.5 ft with pea gravel.




Bentonite was placed in the borehole from 273.5 to 255 ft and bentonite with natural fill from 255 to
24735 ft bgs. The abandonment was completed with 4 to 9 mesh sand from 247.35 to 246 ft, cement
from 246 to 245.35 ft, and 4 to 9 mesh sand from 245.35 to 240.75 ft bgs.

The permanent casing and screen were installed in well 299-W22-50 during January 2000. A 4-in.-
inside-diameter, stainless steel, wire wrap (10 slot) screen was set from 232.96 ft to 217.95 ft bgs. The
permanent casing is 4-in.-inside-diameter stainless steel from 217.95 ft bgs to 2.25 ft above ground

_surface. Centralizers were placed at the top and bottom of the screen and every 40 ft from the screen to
the surface. The bottom of the screen has a 4-in. PVC end cap.

The filter pack is 20 to 40 mesh silica sand from 240.75 to 208.2 ft bgs. The annular seal is cement
from 208.2 to 199.5 ft bgs, 8 mesh bentonite crumbles from 199.5 ft to 10 ft, and cement from 10 ft to the
surface. A protective carbon steel casing with a locking cap extends to 3.5 ft above the surface. A 4 ft by
4 ft by 6 in. concrete pad was placed around the well at the surface. Four protective steel posts and a
brass marker stamped with the well number was placed into the concrete. The Well Summary Sheet
(as-built) and Well Construction Summary Report are included in Appendix A.

The vertical and horizontal coordinates of the well were surveyed in March 2000. The horizontal
position of the well was determined by Global Positioning System observations referenced to horizontal
control stations established by Rogers Surveying, Inc., Richland, Washington. The coordinates are
Washington Coordinate System, South Zone, NAD83(91) datum. Vertical datum is NAVD 1988 and is
based on existing bench marks established by the U.S. Corps of Engineers. Survey data are included in
Table 1.

4.3 Well Development and Pump Installation

Well 299-W22-50 was developed in February 2000. A temporary, submersible pump was used to
remove approximately 750 gal of formation water from the well at a final flow rate of about 10 gal/min.
The pump intake was at 230.08 ft bgs. The drawdown was 7.2 ft and the final turbidity was 3.55 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W22-50 in February 2000. The
sampling pump intake is at 224.06 ft bgs (or 4.8 ft below the water table). Static water level was
219.25 ft bgs on January 26, 2000.
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Total Driied Depth: 24 Q g, |HoleDa@TD: 7%

Total Amt. Of Water Added During Drilling: ~ 50® gaflms

Well Straightness Test Results:

Static Water Level: 227, 85 lDate I~9-99

GEOPHYSICI\L LOGGING

Sondes (type) interval Date Sondes (type) Interval Date
LS Neuwdrm Morshurd_ O - 220" Iofa7/q¢ —_—
RLS Spectre! Gamme |-O" -248'| 10/27/99 R
COMPLETED WELL
Size/Wt/Matecial Depth Thread | 510 Type wntnterval | volume | "eh
YD pYC Endeap |2ULT5- 24125 Na_| Silica Sead 246.5- 245 |8 begf 1020
4YIp 30455 ww screen |A4L35 226.24] o.oto- Silica Sqnd Y5 - 20l -[f11% beg| 20-40
4" Ip 30yss CQ.S:ho 22624 27 NA | Roptland Cemeuf w/‘en‘} _21b.]- 209.6 )f3 NA
{sched. 5) - Granular Bendonite |209L- 108 |20 bogf $-20
— Portlang Cement | 10--_ O bag| NA
. OTHER ACTIVITIES )
Aquifer Test: Pump ina well deve ,‘{:ﬁ:’ate: |{- 3-99 |Well Abandoned: LYes INO lDate:
Description: ~Hp elhet sek _ |Description:
E-hgl ;lgw N‘D(c 3 3\95 w:\”l =7 Fd-
of drawdown.
. WELL SURVEY DATA
jDate: Protective Casing Elevation:
Washington State Plane Coordinates; Brass Cap Elevation:
~ ‘ COMMENTS/REMARKS Volume: calculgiions!
Siltce Saudt 12 x 113 #°= 3.4 H® 3 Grauulay Bewboncfe’ 120 X ©.71= 352

Portland Cemen i

Il x 1.285 F= 14.]35 F4?

Reported By: L. D. WQ/kCI'

Reviewed By: J . 0W:J-!~

Title: Geologrs {

|Date: 1~9-99]

Tite: S Cw {patez 41

re

Signature: ,@/ M

Signature:

BHI-EE-181 (12/97)
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Page _{_ of T
BOREHOLE LOG Date: [o - |l- 99
Welll:  EBggI2 [Well Name: 299- W22 -4g8 - |Location: v 50 m_Fast of 241~S_Tenk Fam
Projectt  RCRA Iril I ing FY 2000 -|Reference Measuring Point:  Grownd? Surface
Sampie Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soit Classification, Color, | ; DePth of Casing, Drilling
) Type Blows Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of D'.“"ng
No. |Recovery Size Reaction to HCL Sampling Tool, Sampler
Size, Water Level
o~ _ 0> 3.0t Silty Sendy ﬁrusz (06 Caple Jool. C.5.eosi
- S'S 1' 40 % : Do s Shoe 0Dz 12, Tp=jolt
o220 . .
- 1 is 1 co“[e, 30% vy cse geL, 3o% Cse, Yo% "'ﬁz'c/g selid spoe
_ D*B med-_v. fa ; Sand (0% cre- e, YO% med, “”(Oh'//buous
” i S : :
m R 0% fa-y.§ brw (10YR $/2), moist]| vad comfan < cledect
S 305.-"5 rec (-] V N a suﬁ- “‘91‘ ‘i" 4’!’“- /: Xah I-'»ars
= 60% basalt;40% otr, grande  oHer; Split spoon 2.0”
1555 | gravel v b cm ., common caliche coating | fen w/ 4 xé6?
- o0’ on f}mwl. : ' teX@L [fners
-|ss#y , End 10/it/q9
%o ‘ ’,
o los” 43.0'—>70": SAND (S), 95 % sand,| Begin to/12(q9
- ss¥s5 &) 5% sid, Tr v.cse Sahrjl 10% cse, 4Yo2%| o ‘s istee
“lies'~ 2| _med, 40% Fu , 10% V.fn. Brows (lovpyh) sample
- ;3@.0' L ke moist, well sorled, sub “angulg Ll;.‘fe?""
= SS’:'(,' 1*-104[-.,, 30% basalt, 70% ofz/other jmax size No rad &
15 —{307> | 1om,,, ~ 2 ovM< detect
= ss*7 | 140 U, A = 7.0 —> I a’.‘ Sa:n 6 sG il . 15”" MOC'S"\‘I’C Sau
155> 100, m@mfgmﬂo». ese | Drive spld spoem
* (4 -
- ‘i" fo med. sand. Sampleps, then |
- 38 #g o E ’ ', \ ) ]
i il bhws 10— to5  Silty SAND [-.s) £0% se Ael,__z&.l.m_['l_w“ o
20 —| 205" 1002 _4o {ioYRS U sorted | then eleas borchol
“lss #q . San -V, rea #Hel. w/ 10“0p ggg_Lﬁ/,
- . lS'OlLuJ 23 ') .
205 P lo % repeat.
-l 2307 'm?&. 5% st Saud F_ggfm muz fh lw:“l His ‘
-i{ss ’f 140 blows| e than 0.1 thickes ) 200> moisfune Samp.
25 — 2:5'05-: lw?r':c Grayish bm QOYR 5‘/2) m;:_(*" well ;orhﬂl_’_;_.[ 2S.0 "MNJM
55 #11 | 150 bous o.gggl ab: 5% ‘nm/i.f75% ?h/m%:h, & -
- 2;’-5-; 0o | mica, wmax gqravel v Lom | weak HCI ra
-| e 2371 v c:c Sqmj 1107. basol; 60 2
~fss#i2 : -
22 . Y
ReportedBy: [ D. Wa/Ker Reviewed By: /d@ W D e weekes
T Goelogert T Geoly 57
Signature: X9 M 'Date: Joﬁth Signature:

[Date: /’///4/7?




Foilus? 673" SANDE), /0095444 tr armand,

:"-__ ey 572
O 52.319% W4
el 33 m-vf A

‘@0

) rage & jur
BOREHOLE LOG Date: 10~12-99
Welll>: B28)2 [wellName: — 299 -w22- 43 Location: ~ 50m East of 241-S Tauk Farm |
Project  RCRA c’r,‘[ in 4 FY 2000 Reference Measuring Point:  Cpy 0 of  Surfate
Sample Sample Description Comments:

Deﬁ;h Type Blows - Gfgghic Grc?up Name.'Grain Size Distribution, Soil Classification, Color, MDBT{:;ZO{AC;:;ZQG ngz?gg

| No. |Recovery : Moisture Content, Sc)st?lng. ;ng;'lan?’ 'h-lllgfralogy. Max Particle Sampling Tool, Sampler
ize, Reaction fo Size, Water Level
ss¥R 3 7 -

30  J L 3

305 loote 230 —> 370" : - SAND (s) ?5?753_.“&_ Cable fool, 11 l’>b s
s #13 [ 190 Hows 5% silf. Sanc) 10% V.cse,30 % cse, 50% |Casing; cont, 5”0
{205 e ) _wmecl _10% Fn- v.fn Sk gm_}cal_im/le\ﬂ? splid spom wf 4%
- 33:7 rec A 472 sl woi ol orte ), Sub- exas Iinerc
- 5333",,_'1 dhgulgt fo angg[!gg ; HO -45% basalf, |300" s morstur Sasmpk
35 35.5' looZe | 55-¢02 03"/»! : ma % .
. rec, j /
~{ SS #i5 g Wil 2 T N weak rxn Hej = local s-!—m; rep| 35.0 wmoy's duepe Sanp)
-[35.5 i 3 L by oo - :
380’ .
= 370" 390" : SAND (S\ 100% Send, -h~ OUM & detect
_ gg.o,“ s¢lt 1o v.cse ~ med, 50% Fin, Ho% v.Fh, “Ll;ﬂ <letect
- .

HO0 —|" yos’ '0(-’3} Pale brown /1OYRG/3)  wmoisd  well sorted, ﬂaol_-‘vmm‘slure
S| 220 | 3 ~an - 10-15 9 [, 25907 Sample
~|40.5 > atd A .1 2 fa 'y

H3p | 10070 Lo
- rec (%8 39,0 415" SAND (S) 1009 sundt, | End 10/iz/70
3 o d' Sim, o m Sa pe »
. APt - .
; 05020 40-45% ba k_rxn Hel S prishure Sompte
! 5004 Yr.s's ¥ 7 Samﬂy GRAVEL (s6),
ALy 699 ﬁﬁ%&iﬂiﬁ,‘fnwfs 903 brs,
) 9. 0% S o LAY, gy Copm (1IN

Sorme Mﬁﬂdg/q‘f Yo med/, 210, ‘s

::jqfq/{-rld 52—91 lfo¥RE/2 .é" o3
: Moy “7‘:30"

Sor

N Aw elest sire “ipcrases downhole

ENVK?A@W)/;H‘ 57 /07 Vc boc
{602 m-f, /ozv-F [o% sitt; 302 fos, 763 Moy,

1 '@Q istvre Syople

<A —Sf e M'ﬁ&&,ho&ﬁ“& sorfed|

3 %ZM, 22‘43:202&1

above color, fuccherbly f»ﬂ‘:’

yrevelis Dy bus, 58-54; M.razAsA-rk;/wmune[E-

~_—

Reported By:

LD Walker //)(’(A:e:éé

Reviewed By: 'P P Mzﬁ‘

Title: Gec/oq rod

Title: Geo (on's+

- BHI-EE-183 (12/97)

Signature: ﬁ @% M/ lDate /?/3/177

Signature: @:..A—- hp N0 U

IDate: U/ #(55
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Page 2 |of 1_
BOREHOLE LOG Date: 50/13/?7
Well ID: 883 12 IWeII Name: - 299_ 22— 48 |location: ~sp  Cost F 24/ S Tank FGrm
Project: RC_QP( Dmﬂmq FyZooco Reference Measuring Point: (&' round. SvrfRea
Sample Sample Description Comments:
Depth Type Blows Graphic Group Name.lGrain Size Distribution, Soil Classification, Color, MZ?'?;ZOIAET:;?&DS:L?S
l_'i). rzg Recovery Log | Moisture Content, Sosr_ting. ;ngu.larity. ::é;eralogy. Max Particle | "¢ amplin g Tool, Samp erg
ize, Reaction to Size, Water Level
” Q E54 7
 fEasay inde B5261": Sorly GENELEE) 502 me) | B Hmt ock |
o DB g /v)o.r/ure Sormp le «f
- sstts : 502 59'\:/ mejst, coloras sbove, Vpeorly sorted, 60" froer dolee barce/
“feosT 7 v s are &M, SA-R; 510dis busalp- rih A=K
e B I pred b shong pen 4866 farge recks @ S5 st
- Z’*‘,’u ” 161 % 76" *SAND (S) 4r ey, ZoB vere 30% A
b 635§' ('goco Jg,_s‘_OZ-FwF 0% siff, &is éc_f_q/l»ﬂd SASR; “Sond 65 proishie semple.
55477 15 30 pasr0gte v, A~ 5, 2heong BN, '
55| /002 | ax ou‘l"v rome_ , frens ) oo it _
. 63 rec. @égs'qqdl! nws‘)%' a—m &/‘-F}%’ﬁ /?/’/7’
- 25,“25 (3~ weak rxp HCI Begin ~10/14]99
- '
— e ?
70 70'5 I"C(,‘ ¢
mp> #29 70.0" moisfure Ia_m'_L
—10.5>| Jo0
Y 73/ rZ;.
5573° 73.5>74.8 : Sand preclom,. wmed- F'n;
s ?5;: o2 15% basa/l ,85% gfafother , weak HClrpn 750" woistre sample |
7 . rec,
- SS %3 14.5° Sand cSe- med as above
- 75.51-» 100 %% / . :
- 78 rec. 76— 79 : SAND [5)5!0070 Sanj' +r silf .
- 55,”32 20% med, bO% Fn 208 v-fu; pole_bro 30.0" woishur
g0 ] 7‘;:5' leoge. s moist, urell Sorfed ; SA-SR; [0-15% basett
- sS ,33 85-907% qft,/oi‘lcr; Wmax sizf 2 fvm, tea k ryy HY.
0.5 _ ‘
, loo % 32
-_%3 tec, i 7?»8!..5' SAND [5) med- cse sendag
- SS;fsc-/ above. )
o=| = | woTo 8.5 89.0'% SAND (S); yeedow. fine sand] 85.0" warsture se
35,5 rec. : 1
S5 4(35 | as. 76719
g5s~ | 1009
- 28,0 rec,
—|ss #3¢
Reported By: ,DC L(/eg@’ / L .. Wq, (fes |ReviewedBy: D ot pmorE
Titte: 6@0 _57"" Title: Greol cn ,5;.
Signature: MW/ Mloate ///5/79 Signature: 'D.—\_;!- ey IDale: { // 1379

BHI-EE-183 (12/97)
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- |Page 4. of 1_
BOREHOLE LOG © |Date: 10/ 1Yy /79
WellID: BRR)2 IWellName: 299-Waz2- uyg Location:~50,, £ of 24/-35 Tark Firm
Projectt.  RCRA_ Drilling FY 2000 Reference Measuring Point: (S round surtace.
~ Sample Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , D6Ph of Casing, Drilling
(Ft) Txpe Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Mg‘t_ho:i gf Dm;mg
> 0. |Recovery Size Reaction to HCl Sam?hng ool, Sampler
: 'ze, Reaction to Size, Water Level
L - -
20— S,S,;:’:, teo20 $9.0'= 905" SAND (5) med-cse_as | 3%“op Cs Casihg
~ ( M .
’ - ¥ deseribedd aboye 900" woisture sagplg
ss4¥3; R 1 y 7 — .
~laes| 10°% | | 905 — 92.5 : Slightly Sifty SA/VD/@S)
-| 93" rec. | ' $5% Sand I5% s/t R S,'m,'/ar 1"0 Fn
-|Ss¥38 | Seud described above. Mo ru HCI
4
‘c‘— 9:;_' ) lw’:z 7 ’ 93,0 : SAND (S ow,_Cse ~. e50’ mor's furp S_gg,_/g
Ssi"; ' | wed, sirong run Hc| SS #38 very
955 1009 2 93.0' 018" SAND (s) #r ves- cse, loose sane/
o987 rec 1 20% med , 50% tn, 30% V. fq, fr silf
-ssf‘lo Browmn (IGYRS/é) SI MOIS* ue// SOPM"
—|%> 0% mod sort; SA-SR; IS % éa;a/{ 85% ¢k f oo’ moishure Smnp‘t
901 loms rec
PZETm ] cﬂ‘ﬂeh $+ M:cq s may Size '\—/um sl rom HEL End '°/“4/‘H
~liwos | 100% llong®s 134,571 SAND (5) o2 vf-fsml. Shary coitacta fof.0"

1"‘ siH- 10YR 73 /nw]S'i‘) fWVI I”Olff\ VIA/CI/
40?’&! S‘frorw n '/affC—e ‘!74”7 20'18507(

| medium —\/‘F :m«i . 105 moistore s«»vfg/z_

B A
- ’ob' rec. |t
-14% R
'0?:* pad: 10" moisty f
122 >4 — HDS' rec / rorsiy® 5"”1';.30
V rec
-1 N3
~es#¥i 9 .
135 1| loo -
HE— I?Z.s' "‘?C? II{/malfﬁ/@ fq»%eL{_
: —1 §5¥c7 - —
=lusss | 100% osisle eleshe dikelt
-| ng’ | ree. NI . Wes! 1eificke clzy;
. - 5)’;‘"?‘% 10Zact R ‘ It (%rown)

ReportedBy: /. D, wajke 2 / DCWeekes |ReviewsdBy: Pt Ynsoak
Title: |Tile: e o { @< SY

: / oarst ﬁ S,
Signature: %; Zu‘"‘v"{Date: 19flyfag |signature: Ped-" Smoos— IDate: /{#{39

BHI-EE-183 (12/97)
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Page 5_ of 9
BOREHOLE LOG ML
Well 1D: ng {2- |Well Neme: 299_WW22 - ya Lomﬁon:,v{o_m E of 244-S Tank Ferm
Project RCRA Drilling FY 2000 Reference Measuring Point: 6‘,,0\,,14 S‘vﬂqc.{
4
Sample Sample Description Comments:
Db | rype | Blows | S | Group Name, Grain Size Distibution, Soil Classifiation, Colar, &fﬁ;’;%ﬁfﬁ;’;ﬁ?gg&g
(Ft) No. |Recovery Log | Moisture Content, Sog::ng, Sng:tl.ariti', nigleralogy, Max Particle Sa mpl% ng Tool, Samplerg
: 12¢, Reaction to : ~ Size, Water Level
|20‘— SSPYR| 10070 - N 7 .’ . . ) . .
[1B9res] rec. | lolg> 134.5 5/’WD/S;) se '10.'1L<1'e,<t:rrgtm;3 ,gu@;mpl-cb‘g%n
-|ss¥¥e| ' ‘ prvios page. [20’
- ufz.g - !o,:_zo moisTuce sample .
“|ss#se —
“1/23=2 1 o2 .
125°—{rzs5s” | rec. [ 25 poiste_sompte
~|=s¥s] 2 ' . ’
_|2555 (004 |-
122" | rec. -
" —T. Sherfing 9 ~/28" W
oa| 0% | S 2 R0
l130—|1205" | r2e. |- 120 'mdsﬁreﬁ%,
o+,
- SSD 5,3 -Wb7o 131" dpy sand -
> 7 A ) . ’ .
|| wec | 34.5° 4o " Sitty SAND (wS) éor | fo bring out wilh o
SS#s5y A | Sead, 40% si/t Saud 55 80% v.Fa, | bavve] Adl 2
-7 133'—” 100% f: o2 fn le b lo s st gﬂ;”oni Wa, &.E
'35_"1355 F reg sorted; Sub-au £ 135 moisture ng.p_‘:
~|ss #§5 Telagl elds (hasqlt < %) strog rin HC|. '
5.0 —» 7 - 7
i R 7| oo fricalt do keep in core barrel
-iss "'.‘:'6 g0% . :
= ‘3;"‘-:;"” "3 (rong 138 ¢ material s c?r\] .
l' i A
l¢o S m drive 5| Illol ho m-’x'lure hu_g/,
“|Hots | lvo7e |l 142°: trace laminations = lwm _in thicknesg | = no maferial in diive
-| 1H2,5] rec ‘ ’ shoe.
-~|ss #5 _
_|H255 1009 |-
: w5’ rec. | vl :
15 ss #59 196"+ 199" ¢ Calrche . 4 : 195" Mmoisure Semple
I RLI ) jvofe . eIt brn {TSYR/L[&)_"‘P _p‘;‘hk; Sl-uoi.s‘}*apnll,i very dehorf i
-l WLs| kel [F T violeyt ray HCl. Grouvel 5}&,{,;34. yg’, |ss shoe Llaftened.
- ,qu_,:f_f 1007 max Size X250 cm, Sub~ townd c‘g[‘dg cemeil.
-] 15t} rec. (ST Qhife, graside predom, 150" moisture sample]
Reported By: L. balke v Reviewed By: &c édeqégf
Title: Geolog, st Title: 6@0/ /'§7( . :
Signature: 228> M |Date: Jo- 19-99|Signature: _ iDate:Nﬁé/é ya
v 4
BHI-EE-183 (12/97)
‘A8




) Page _b of 9

BOREHOLE LOG Date: IO‘[CL""?‘?
WelllD: B58/12 IWeH Name: 29Q. (122 ~4 & [Location: 250 ,.. Fas{ of 241-S Tauk Farw
Project: RCFRA Dr 1'//-'h g FY 2000 Reference Measuring Point: unéﬂ Scerfecel

Sample ' Sample Description Comments:

, Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | , DePih of Casing, Drilling .
< {Ft) . T'zf Rgnlzgvzry Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle M;:nc’;;nwlg_e.;ggf gfag_l:‘g:_g

Size, Reaction to HCI . Siie, Water' Level

| 150 —[F7 %2 AT j0es 16170 Slghtly Sifty SAND(S) | 8% 0D cs casing;

] 50’ | ‘U‘:Z: St 85% sand ,15% silt fr gravel Saud 109 |Comt: 570D solit sporm
-| 18as] —‘:-,_’___ €5€,20% med, YU 9o tn, 30% v. Fh; graye ] » samg“[qa ; cable fool
=55 #62 : -.f. -' V.;h"" Tu_pel. L4 Arm'.f‘ ey /IOYR 6/2\'.04‘)/ )

4 - '52‘5’“" lm:z: ey sorded: el sR. sancd SA-S ! 'minlu_r Sau
155 5_155363 ! otz 10% I@;;in s-lrmF{;Lviolen{ row ‘o
sty -f "7 | HC| - calcarecus
- 1s7.5] re< IS7 Ft: s a o
-|3s #ed 160% ‘rxm  with HCl :
"'57;2; - rec. 15 t s _be cose_a Y. 160’ b_w:'s*lure San,'iL
leo RETT . ; cou racl cyreasy End (0/{1/'79
“loo's | 1007 116l ‘1685 SAND (5); 90-95% serd,
-| 1625] rec S-10% sill. 107 cse, 4% meé‘, Yo% fa,
- S‘S#f‘ 1003 0% v fn_Sand, [4. [ru.j}my (le¥R G/z_)l cory’
- ’62‘5—,' ' ,..e’. wmod- well sovted ; Su‘-au_sglgr; 10-15%¢
165 . y ’ g
165 sS e - : | mafics, 85790 %o afr, feldspar, oflee, +r 165 woisture &gg[g
“1es | 100% | Sl mica, No rxn to HC|
-l 15| rec. i 166= 167 : trace wmed)-fn pebbles w/cafecle
- SS”%S 160%0 "__Cgsﬂg.\'_'_ﬁm ren Het . Gravel fs tr_free weder of
1615 . - wolt
Tl oire’ | rec. X rounded gtz fe, : : ‘,‘"70 ff.(&"ﬁmﬁg..l
170 =559 9 168.5'— 1707 :_Silt (M) mixed coitl tracec|lT0” moisture sanple| €
Tl | D7, of s clostic fike. Very pale .
- 17257 rec. Et‘mm( IOYRT/4) , w0 ist o we"‘, S'h-g;s rxn Clqsfl'g Lifee | -?)
-|ss#1el | pom,, fo_Hcl -
- '7;77‘27 rec. 170"~ 139" SAND (S) as «&Mkﬁ’ ,
175 Ss %1 ‘ b 161> 168.5° trace of silifelastic | 17 ; sample
“lsis | l00% | Srke  170— 172", Hhen enly sand Dry..
’ -} 1118’ rec. e FXn -[-9_ Hc *lﬁp rad confamn.
*f;;;?f i007s | . _J;xi:dmL«i_cE;iuﬂr
: Tl igo rec, f:%iiied
Repoﬁed By: ., D W lKe ¢ Reviewed By: _m @é&f es
Title: Geolmaist Title: 63°/P7’.f[ — .
Signature: /&2‘/@%,_ lDate: {0 ~ 20| Signature: M W ' IDate: / //é /??

BHI-EE-183 (12/97)
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Page _7 of 9_
BOREHOLE LOG } Date: jp-2p0-99
Well ID: B 88 12 |Well Name: qu- W22 -4 Location: ~ 50, Eqsl_ of QY1-5 Taunk [:g_mlI
Project: RCRA Drillinwa: EY2crD Reference Measuring Point: Ground Surface
Sample v s Sample Description Comments:
Depth Tvoe | &I Graphic Group Name, Grain Size Distribution, Soil Classification, Color, M[ietzézo:n(;f:;ggé? g::::g
(Ft) &'g Recz‘\'r':ry Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle ‘Sampling Tool Samplerg
_ - Size, Reaction to HCH Size, Water Level
1 80— s; ¥72 - 5‘/" op CS cas,nq
Ssﬁ#'] }70 > 189" SAND /S) see page & me{ 5” OD sl
3l 1009 ; :
=131~ ° afescr,"pf:‘on Sa ca£ foo
-1835°] rec. 120” meoisture sampld
-| S5 ¥4 H
183.5%] 1009, | ;
185 — 186 rz_f 1?5.5’ moisture Séhilg‘e
ss#g| .
186 | 1907 - _ End lof20/ag
-| 1885 rec 189 "= 191.5" Sliah#l, Silly SAND/@)S) Begin 10/21fae
F ! ) - :
-[55776 . | Soud as elove ,esith sift coutfet '
. 1885 | 1007 |. R 7 g 7
|190— 11’ yec, |- | therease fo 15-20%. Dry ine rx HCIM&&{
SH 1907 4r med. pefiles
-ligt'~> | 50% 7 : q 192" moisfin Sagplg_
-| o35 e KIED 19).6 290" Silly Saady GRAVEL fus -
+ 7 -~ ]
- ”J NA °0-50-60% Gravel, 30-40% sand, 20% st 1935 swikh to
a5 — . jon v 3 ' ard Tc dri I
Erab : 195 ~19¢": coffect
-| KT epry, Sand (s 10%e v.cse, 307 cse urey, Sewm
= N 4070 wmed), 202 Fu- rly. sorfed, | for archive
- N [N rnl Sand SA4- SR;
200 {zrehive Zo- basatt, To-80 {ds, othes 2005 201" : archive
—|-Grab wmic rie cl. -
- HT Begin l0/22/a0
- Dn’(lm,,, incliccter morel
- grave/ {‘Aan Sand
205— ::J‘l""‘ ZOS,’ Waste C‘qmcﬁr@;{
| it : . : sanple® BOWP
- 2Ior 2095w a10”  dhilly ‘cafe hen |aucl awhive Sample ]
|- HT < dack to qravel.
LV
Reported By: L.D wa/lrer Reviewed By: }Q Megéef
Title: 6:1:/0:,/ st ) Title: 666\/0‘?/# p)
Signature: . #9 M IDate: 10/22 /0 ¢|Signature: W lDate:///é/ il
7 7

BHI-EE-183 (12/87)

A10




BHI-EE-183 (12/97)

All

Page _& of 9
BOREHOLE LOG o (73202
wellD: B88I2 |well Name:. 299. \w/22-4g |Location: ~50m East of 24I-5 TanK Ferw
Project: RCRA Drilliug FY 2000 Reference Measuring Point:  Ground Surface
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WELL SUMMARY SHEET

Page _2 of 2
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WELL CONSTRUCTION SUMMARY REPORT Finish Date: /{ [22/59
' Page _| of { _
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BOREHOLE LOG

Page | of ¥
Date:/ 5 /2 3-(99

Well ID;

B28/3

[Well Name: .44 - W22-94

Location: S £ cor mrof SX Tenk Arm
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‘ Page 3. of L
| BOREHOLE LOG S Terr
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(F1) Type Blows Log . N y . . Method, Method of Driving
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BOREHOLE LOG e

WelllD: Bgay 3 !WelIName: 27‘7-U>i’*‘/$ Location: S & corne vf § x Tale A
Project: 7 e A A Peyouvrce Protteren well |Reference Measuring Point 4 peuno/ 5w Face,
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Method, Method of Driving
‘Sampling Tool, Sampler
Size, Water Level

Group Name, Grain Size Distribution, Soit Classification, Color,
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle
Size, Reaction to HCI

: ‘_ _ ) » A Lotzm,

- Vel 8 78" cas.na
- . - N Nt

95

/ - R .
lfoo'- J25": sawi0 (s), 2.SY 573

£, el ven hoot) s, el

.. 5°(~"‘=» wa: + twe‘-\s:—:—\ SMJ;, fA»—SQ‘

ZO‘U’O’L)&TOC"" r?Sl—Dv‘z\I/" od .
XA Jr Hef m.-of'pan!\uc." \SM\

7 :
5% se~d-si bt Is). ‘plu’#\c ) camsmps .

- chliye

/;'g( 23

_ Snuple

18-

- Samfle

| #q

A .
120 | Archiys
Reported By: D+ peo oaf ) Reviewed By: % [/eg,ég_y
THle: el og.st e Geofasrst.
Signature: P - e —[Date: ///2_/?? Signature: MW IDate: /%7/?7
2, “ ST

A/

BHI-EE-183 (12/97)

A.19




BOREHOLE LOG

Page i of_z_
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Title: Geoloqg st Tile: &&0/q9/5T
Signature: ,,4 M lDate: 1/ -3-99 |Signature: % JM ‘Date/%?/??
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. Page _6  of _Z
BOREHOLE LOG AT
|welD:  RBR|3 |WellNeme: 299-Wp2-4q  |location: SE cormer of SX Tauk Farm
Project:  RCRA Resow ree P"D'I‘CCHDh We |/ Reference Measuring Point:  Gppund  Surfqce
) Sample - : Sample Description Comments:
D;Ezl)h Type | Blows Grfg:ic Group Name, Grain Size Distribution, Soil Classification, Color, MZ‘;‘:;Z?{AC;:;T&P S::::rg]g
= No. |Recovery Moisture Content, Sosrtigug, ::agalii::t{éggleralogy, Max Particle | - Sa m?" ng Tool, Sampler
Size, Water Level
| o— 150'> 15y’ SCQJL GAVEL /S €) (A rofary
i _|Seck | #A 40 a cacl, v <ilf 3%" op ’ca.sfm.
Sample
T o# Graype] 10% cse ?eb_,l5(‘)?o MJT.%?O [
= Archive £ : Sogud 10% cse, 30% me
-l 2R 40 %o Fh} 209 v 'Eb: [t ofive ng,m
Iss— me eorly s K SA . ercuel™ Ft_ beg;
| Bk SR~SN 5 saud 10-15% / acQJIE? wafes
Sample + Cormafiant )
~| 39 x| 40-50%, bg 50- : felto Cyclone for
“{archive a#xel— N mak Scze % 3 em weak H{/ r4. cfu.rl- control.
-l 33 3 lSi-—’ lto. 5’ 6rave//u SAJVD[Q )
peo— - ’ simifar o abogc Sgg;!y gtgveL;w: .
- iocl‘ | erraduct fecreace o /_cordent. | Digite] fwma e
- ;‘;P‘H V . — recovcle] ofF all
| Archive 1160.5 = (63" SAND (s) o-5% seck somples
- 34 gravel, 95-/1007% Sand  tr s/t
(e .
~| Suck s
—| Semple Ev"¢3A% (€3> — 168  “CRBEL(G) co%-
| #9 [asn Lasete, 93% ottr, sh Jo? 0 5/10)
—{Archive 41'7« . N\f!’ Mo BerweAt = lYM ne Lk fq A
/%n—.'gs (,g- 1y’ : ewga. 3end (qr)
—| Seck N la‘z.a aved 90% fc-J, Mw S«J
| Sample ) 2. S"( L1AY (n- aluse EM) rmO ST, TA
—4::: 1T manc oaf"\&(p 3;’50\ /\sMnh”‘fzf
—| Archive S| 12 (g1 : %étémn‘(se)
lor—t 36 | "c,%-":f-': % Gl g mact SA-se, |1-3-99 cnd shift
P Lot _:fb —, . it 175 F¢.
- SM{'. ;’.:Q%_Qb_ Lr\m e pirt < ZLMM ao Dendo Hed Il/‘f/?f 6&\3 "
—| e |y Qéb‘.o ol Soed Sh_ Sea SO% Losedt OBt £ b
e id Spise
) Reported By: - PM' Moo 2f - ) : Reviewed By %Qéaée_s‘
Tile:  Greofoq 15 Title: :
Signature: /,.)(i Vatu— lDate: wld]eq Signature: M Tjate:/lyﬁz/??
BHIEE-183 (12/87)
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Page of
BOREHOLE LOG = J,‘,_‘f;i
WellID: ¢8I 3 —W\/ellNarhe: 249- WL -4q Location: SE coraer V8 SX Turt Farrn
{Project: ECRA Resonre Pt ehom el Reference Measuring Point: &, o w~o! 5ot ce.
Sample Sample Description Comments:
| e | o e S s o v o | Mot el O
. Size, Reaction to HCI Size, Wi ater, Level
1§86 — %}%{f . {1 v Y(_o«w\g :
I 1181 - 1g2.5 Gavetly stavn_( S) K% "QQ.CgiL:%_'
- ;::Q_ ! cluu-o( 12% .Swv:) 20%, rv—tltwnsae]
| Fretne ¢.5Y 53 {Mﬂ—/ [¢. olce ‘zM Got
-| 3¢ basalt Yo W 58 Mx,aamo(c =
[ g5~ kv"\‘v\,ne rya ¢= H‘o(
| Sock 52.S- 159 Sendybavel (6)
—| Sample f° ok
- 2090 5eslby 70 % otr, rand So%tasth
- Ar;gvc | Crwrel sa-SE W,s}, > SV /3 %j
(5> 4&!’{1&5 3‘°~- NA XA fa HCi. Sock Sq»-'p/cs
- g5 -19¢ C:rmfd&. s (qg) recorded with
_ s;ck : Ly".luj 35 sond, serd digital camera
| femPl 3% Lastt B9 Yoottar, mediom eSS gary
1 Archive mo s b, 2. 574/@ frmo. sf‘)o,m vc”w’
g5 —|—1° Tl o g rortd S YS oo nCandathel s
| Sock tay’ ZDS'SmoI;,GMf (5‘6«)
- Sanrle ) 15 % 3v-mle_l 2570 S&hco tr o5 H -
- il Erey 16 4o 3 _S_&FMQ%_
~| Arching 207, v. fu; Yo v. cse - med, 50%| k@ 207
200—|—1L Fn, Y070 v. 'Fh;pa/cgrg\m/loh?é/ﬂ sl :
—| Sock B rly Sorde —Su‘ rud,
—| Sample L% ,{oud’ Seh-au ?:_,,[,.t g:mz:/ Yo, ln.mll
- . : .| 6090 ¢tz gmggéﬁ g_ﬂ'&c! sand 75% gtz 254
- "'j,‘;" S0 basalt | ne mm MeJ
%5 RF=20%: gamely Send (g5)
| Cock $20 % /4/1«-!—/,6020 S‘ooL Sasd D06
—|Semple DEASH] basatb 50 % ohnr, SH-g8 2.5 /Y
—|Archivel SIEEL b oo bron(dn), trasst, o
Lo 43 0203 pepde 5% (gael) soam, to txn KOl
Reported By: [ 4 mo0 et " |Reviewed By: M/éelée,s '
Title: Geo Y sF |vite: B/t
Signature: ﬂw_ Yot lDate: 1y /97 Signature: MM IDatEZ/'&é7/?7
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| BOREHOLE LOG e B X
WelllD: B ggi3 FNellName' 299~-W22-4q Location: SE corner of SX Tauk Farm
Projectt  RCRA Re 3(,“,-(8 Rotectiom Well Reference Measuring Point  Growae/ Surface
Sample Sample Descnptlon Comments:
D&" Type | Blows Grfggic Group Name, Grain Size Distribution, Soil Classification, Color, l\:l::a etﬁg:!OLZf:&gé? S::::gg
: No. |Recovery Moisture Content, Sog:;eg £2§g|zrr:t¥°ﬂ|é\|eralogy. Max Particle Sampling Tool, Sampler
Size, Water Level
210— 203'—»22'0’: Sendy GRAVEL(sG) | P totmry
~|Seck 0 609, aravel, 40% saund, ¥r si/f, B54" casina -

_| Sowple o) . Y ! J

ve (%] Y. Cse~-¢ e S50 Y% me ?

~ S0l 40 % Fu~ v Fu peL Sanc 10% v.CSe~ Cse,

~| Archive i 20 % mef 40%s fu , 30% vfu, [{ el étn -

215 . 3 (a.5Y 6[9) cél-v S/ mo:.(l' oowl-lv

“Suck Iomlccp qf-auel SE  Saud SA SR, Jauﬂ

- S“"fl' 004802 c.;'/z: 20% ‘a;ah{ +& hico max Siz

- G~ em , no rxn HCY - ~ 218" moist cuth:

— Ardu'v!] L ’ !

ua_»eﬁs s“:-u-s Onlz2o = 2237 Sandny Grvel CS_“)

e by ‘-" F0% Gravel 30% Swd +aa sk, falles notes
pee ": | 10 YR S (guy) porcly secd, sptynded, |@eamdeon oy
spe R*“;“S Dooo el SL;MS:I:“/Wmm? ve Rxn Hed. SGMH QM”"

-] spoen | 1€ gey Y 4M QLLO

225 —F—— 00223~ 231 : seuy Snel (s6)

i '.-.'_ '9 Wb, 367, send (0¥l 72 gy 4

= N . A,',‘;M:JL sataated S@_;}ﬂw&(

- ol _20%0 basatt, FOl o, cs55 ¥ et

- 3 o) Sand - 20% bag b 5H%oone;

239 spuiF . e = L0 cxato et} End tif/s{sa

“lspoe~ 231 =~ 23¢ ; ﬁ_&,dl.. SAND sace tifela9

Sil20% Gnud 80% SMJ‘ 157 §/3 (4.

At | . M _YM ﬂoork soeved,

-+ : el G sh-s (52-5‘.-4) 5% sty prep

235— O el Y Yoo SRR SA 3 g% Lusdt 20%

- A - < nod fo Kmmr

7 el dvuce 508 ¥ dace s, pn Rpngs CA £.2 Uly/99

- : ' T o 235

235~

Reported By: 2ot oo 2l Reviewed By: )C’[(/ee&r

Title; Gc,ol‘os\;a- 6‘60/06/3'75 . ‘ |
Signature: D # Y, _eor e lDate: 1] /<745 |Signature: lDale:/'#Z'{/ﬁ
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WELL SUMMARY SHEET

0515346

Page _{_of 4 -
e S
Date: //26' o

BHI-EE-189 {12/97)

A24

Well 1D: BEE(Y Well Name: 299 [,/22 - 5O
Location: 200 W/owx‘;i_cfg SE corner 2Y4[~ SX Tank Fapni rolect: RCRA Drilline FY 2000
Prepared By: /,D. L lke %_%Tmtez 4@0 Reviewed By: [)¢7 /dtgég Date: /9/aa
Signature: . Signature: W 7
CONSTRUETION DATA ] GEOLOGIC/HYDROLOGIC DATA
Depth in . :
Description Diagram Feet Grfgguc Lithologic Description
/mka‘/reca:/%*” 3 i o o~ 15" Sandy GRAYE L
‘Jﬁ([ﬁ(e Sea/: A "'):. 1.5'> %0t SAND
LemersZ O-p0.0° B B =8 90% 1y’: Gravelly SAND
~ : _ Fi'}: 2411 "‘*f‘hq > 155": SAND
Benton e #8 Crumbles F: : : :j
From 10.0" 4 r79.50° ?FE ZiH ¢3¢ 15,5 30" SAND
. A St
Sty o st fioer s 225° | i | T 1 30=53": SAND
o» Yioe v5ss il ! -
s 5N 550!
o e
| lentrmfizor Sanges & 20! e { 53 59" SAND
Lhen every G0 ' downhile ALTA 59'» 62.5’: Sandy GRAVEL
e :
| 625> (297 SAND
BT
i iEd
Ky casing e #Z Ak
AT
repréd. el
Eoiied
Al iEA
v/ s lﬁ; 1
27 1%
| ground surface. A : :
l 4 d ﬁ . i 129~ 13p.5 ¢ SILT
[£5: a =) 1305 130" Siity SAND
i : ; j‘ Py .: " t l..
1 #5 (RS g : Cafc. Silty
2% S GRAVE




Page 2_ of &/

WELL SUMMARY ASHEET ' Date: Vo
Well ID: B3&IYy Well Name: A99-w22-50 )

Lomlion:)oow/‘,u{,'.gb SE corner I~ SK Tenk Farm |Profect RCRA Drilitna FY 2000

Prepared BY: /. p 1 b fcer /]p;}&”,mlbate: %;//w Reviewed By: (¢ ((,ée IéesJ ' IDate: 4 /9/00

Signature: %;%L / /%/?M V26020 |signature: M

CONSTHUCHION DATA GEOLOGIC/HYDROLOGIC DATA -
Depth in

Description _Diagram Feet Grfg;'c Lithologic Description

142 152" Sandy GRAVE(

3®)
|50 —|E8s8L

g 152'> 1531 SANVD

153" 156" Sandy GRAVEL

15¢'~ (15.5’: SAND

| 175.5> 226" Silly Sandy

TR

GRAVEL
Lement: 199.50 208.2°
20-46 S foca Sand: 208.2°~ e:
20.75° 4 e '
fopof_[Ddot: ,Ss304 serer; och
7.5 O
BEZEY yolor € 2/9.25 i Voo

86H0m5creen 1 2329¢ ’

5226'~ 229" Sandy GRAVEL
01 229"~ 231 : SAND

Botromend cap 2 233.¢¢”

&Y cempralizer 23y’ :

%0 G
302°

ey of 44/"7/77956 Sand: 240,75
£ 45,35, 5

24825 . Loment o ~ 2%

244- 347,35 4Y-Gmesh Sa

9.35 - 955°  Bendon ke

olus natural Al

955°% 273.5" Boptonite

9735 450,2: %" o

Grave!

BHI-EE-189 (12/97)
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Page 3 of —/J—

WELL SUMMARY SHEET pate: V1 foo
Well ID; B 5£/4 Well Name: [ ZA7-4) 22~ 50
Location: (ke SE Lorner SX Tonk Fare Project:  FCRA - FYR000 D/l i1

Prepared By:j_'/}}fé wrote Date: //ZWOO Reviewed By: AC Wee fes Date’ z/?jao
Signature: , - Signature: MM&L : T
CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA
Depthin - -
Description : Diagram Feet G'fgg'c Lithologic Description
X~ L) NIV
yj% 300 —I3 2 Q. -
b —[EEE 22 . JanD
325 —|
%" boarave! £/ — ST 2 ;5’3 2 Grelly Sz /
' : - 25|23 393" gmwﬂleoﬁﬁj/ JanD
- V33 Gravelly sa,
350 — N 395345 Gfal/e/_/’y SanD

F

BHI-EE-189 (12/97)
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Page ﬁ of _%
WELL SUMMARY SHEET Date: /17 /00
weli: A £/ WellName:  FITFZ- £ 009 -S5O

Location: /) s SE (Grner S Tt Fprm _ Priect SLRA - FY 3000 Drithsog
‘ Prepared By: \7 w, ;ﬁ l(/'ﬂk Date: /// 7 /0’& Reviewed By: D,C’ [(/eelées IDa!g: %/9/00
Signature: %MM Signature: //( dw -7
N CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA

- Depth in - -
Description S Diagram | Feet Graphic Lithologic Description

Log
4/50_3, e

A L7 U s fomigoer LoweR Ml

450.3—498.S : Lement

i, hole 4745475
SIS > SY7.5 : fhandoned | 500 —ESIEA YP6-7D.: Bnvsorn A
w4 4-F me A% . GRAVEL
Sasid, B ei0

55—

545 - ENDOE BOREHDLE

BHI-EE-189 (12/87)
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<

Stant Date: | ]~ 10 -99
WELL CONSTRUCTION SUMMARY REPORT Finish Date: |- 28 -00
Page _| of [
Specification No.? < {}’3’502 JRev. Na.: 'O Well Name: 6 &8¢ Temp. Well No.: 3934177 5D
EcNs:  AJA ' Approximate Location: Ak ple  SE L ormer of _SX Tank Farm.
Project: I?CA’,? - Y e D/y/é})z Other Companies:
Driting Company: (Fsonan € Shave Zodermatsmal _|Geoossis: £ 71700E D wact&s
Driter: /7], Wraspir_ b Fagrote
7 TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD/HOLE DIAMETER )
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.pND. auges (able Tool (1% aD|Diameter From_ O to 50371
/4 %ldb, LarbernSfeeln| £ - 22 //34 j/pﬁ” | cable Took: 3jﬁ'op Diameter From 50.39 to 24 )04
[kfémﬁée/ FJ _L_ M__ acf J 7%" Air Rotary: Diameter From te _ 1
ér&ﬂ_}%/ [ 1 v’ av / 5 %" A.R. wiSonic: (p%" Diameter From _24] to <474}
Carbon JFee/ EI \______-S975 ) 0.37%/0.32° £} 15" |Diametes From 42 w0 54758
- : Diarneter From to
*Indicate Welded (W) - Flush Joint (FJ) Coupled (C} & Thread Design DiameterFrom ______ to ____ |
- Dritling Fluid: ;L/- /('/472:,"
Total Drilled Depth: 54/7. 5 [HoeDa@TD: 5. 4257 Total Amt. Of Water Added During Drilling: /360 qa/s
Well Straightness Test Results: %j.;,{g Yo 7D Static Water Level: J/F. 28 TDate /24 /pa
’ i GEOPHYSICAL LOGGING
Sondes (type) Interval Date Sondes {type) Interval Date
ALS Spertral opmmal O __- 20 | 11/30/95 .
idfor-Heubron Yincurd 2 1/30/05 ]
Tofal Gomma ey | 250 - 5767 VidJaq ;
4 COMPLETED WELL
SizeWt MMaterial Depth Theead | Sl Type g iterval | volume | %°Sh
55304 piser 1225 _- 21795| F480 Jubealond, ml%myg‘l ANV Z) 935 (20
55304 screen 2048 - 229" Fapo | - c10"| Lloment i cuse (2 2087 /) | M
Plaskic end cap 1329¢ -7233.44|F480 &nﬁnﬂéé’rambles 0.2 -1925 ) /7 | £8
. N ' (o# Ba .
— | Lement, in 0¥ -f. 902 | /0 | M
OTHER ACTIVITIES
Aquifer Test: TDate: Well Abandoned: 247,5~ 5Ll7 SIYes e lNc lDate: Voste
Description: Deseription: 46 send (24075 - 2¢Jz95)8 Cermonil, (ZQZJS‘ —
2453); 44 Sprd G 35-24135) ; Nharal ()14 Beptini g
(242,55 255), Bewdon e (o55-273.D; %" Foa Grmve!
WELL SURVEY DATA (273 5-450. (omont (4503-45.S ) (Qad # |
Date: TN Protective Casing Elevation:
Washington State Plane Coordinates:. Brass Cap Elevation:
e CCMMENTS/REMARKS
Reported By. J ﬁ' /d 74 /322 Reviewed By:

Title: 62&/&4/3.5 TDate: M Title: lDale:
Signature: - T Signature:
V78
BHI-EE-181 (12/97)
A28




BHI-EE-183 (12/97)

BOREHOLE LOG e Ladl

WelllD: BS8jY |Well Name: 1G9 - W22~ 50  |Location: o dside SE cormer 241-Sx 2K

Project RcRA  Drilling. FY 200 o) Reference Measuring Point Grouned Surfoce

Sample - Sample Description Comments:
Dé_l;")h Type | Blows G’fggic Group Name, Grain Size Distribution, Soil Classification, Color, .MZ‘:E;T;A?:;Zgéth;“r&?gg
3 No. |Recovery Moisture Content, Sosnitzng, é\;\ag;:z::tg l::naeralogy, Max Particle S ampﬁng Too), Sampler
' Size, Water Level
o .DB {8;.'6;;" o' /.51 SGHJ\’/ GRAVE!L (SGXZ 4025 | Coble fool . 134"%cp
- NA _.. .53 609 i Cons 4 1<5 casing , 10" drie]
- wo ferigl /Ptuf £l Poorly Scr+§£; bavre!
- Sgcgy"d, Lth (teYR 5[22 épy
-l Y £ I Archive s

5 "';asrmgﬁb.'yg * 1.5 "> 9.0{: SAND [5) loo Yo sand, kollected fr
- 1 fr silt; +r v cse Sand , 20% cse 402 |barvel of 5
. med 409, Fn- v fu; :Pm-K J_,lm,.s( Lioem |(Fwo 1-piut jars)

- (IUYR '-!/ﬂ weist modd sorted aug- '
LY sub g__gulal- ; 'fD?a baselt ‘O?o 91(2 EH ‘

o _g.ghizm 7S ofher 3 way size v R mm  rXK o Hellio" collect arches
- N weak to S"*roug Sa»ig'[e
= ..7-0(—’ " ve S S).

-l Y . Grauvel 402% ¢ ecd pek,

15 —2%h 607 Fn-vin pel, saud 15% v cse, 157 collect archid
- 209, cse mecf- 7 ngPLe.____
- ={loy i ;‘s‘[,. mog) so.{ea& S8- SR
- i Saend . (0% Lg_&/j‘_’. ‘Ié 20 'gfi/o'/“etl
_5rl - ¥ g_m_ax size = 3 cr‘n_; weak rxn HCJ. —

20 — S;n#‘ly . SIQ( asd a pauce. I4.0"> 14.57 Sclty
“l2o loote | w1n  Thin /gj,u:al Frne sand woith silt SAND (w3)
-2’ " 245" 155" SAND (S) predowm cse simi
- S":'-'l 1 Yo seud i 9.0 14’ ‘ 20" _collect ﬁ_rju_u_
N e '°:Z_° 15.5'— 32" » sanp ( s) prede e £y Sauq,]:

25 — 55*3 ' Similar 4o L.5-9° sanef -2 : Beglly C:zr_luum:_
= 25 fov 7o ¥ in_la ot 'ma/ of cse  sand 5“ep x 2,5 tick.
-1 a5’ Tec. 27's $hiw /o.l') laycf SIHY Sandd, 4""8 .(a.m"lu for
-;S:: Jeo%e [ PYNL  chem. %g_ém‘;_
T1__30.0] ¥CC- o355

ReportedBy: £,D. W / /{er— Reviewed By: _)GM;

Title: Geo/oq Cst Tntle:véco/q?/}ff .

Signature: WTM : lDate: I}~ 1©-9 | Signature: ‘Date:g/?/oo
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Page .INI of KN

momm—-—o_lm —loo Date: f- 11~
WellD:  BEE|y . |WelNeme: 299- waz-50 |Locstonpsufe SE_comer 241-SX Tank Farm|
Projectt  RCRA  Dr¢ \_.sn\_ FY2000 Reference Measuring Point: GCrownd Mﬁvﬁnmn
Sample Sample Description Comments:
mes Type | Blows D_.m%m_._mn Group Name, Grain Size Distribution, Soil Classification, Color, EWN_NMWOM\_MMM Mﬂmmhu _w___”ﬁmu
: No. |Recovery ‘Moisture Content, mo%_zw. %:mr“_.m:aw. ﬂﬁ_mqm_oe. Max Particle | ~ Sampling Tool, Sampler
1ze, Reaction lo Size, Water Level
['4
30 IS5 %5 [ oy , Cable fool ; 1% cD
° ’
IWOWvu:m. rec. .wO\l 53¢ M)Zb \.mvm {00 % Mban\.. cS nnnu_.w@!w'\g
- tr silt.  1o% y cse, 209 cse 3070 medlharrel for < leanodt
P -
- ss .P 1009 40 9 fu-v. .ﬁ:m Occasiona / Twn?_‘ fess |Coutinuons 50D
- wN.mw:u.u rec. thas 0.5 thick predom. cse send. Splid F@ﬁ MDEan
35 mm#.\ Med~fn sand wvor.ya Nﬁo,\\m t\hv~ cse Souyf
st | 0% gr. bra R woist, mod- well uol.usu SA~
o B S SR ; 30-4p% basalt, 6C-70% gf2,5eld/]
~lss#g .vimﬁ May size 2 A mn weak riy MO/
35| 1007 f .
- . tr m ) No vad confam
FNO ¢ rec. 1€q A
4o Mu;?w Jo fecked E\h.n\&
“lyp's | 00?0 fnstrameuts
-| uas’ e
-|ss*”io - ovM & detect
- hﬁ‘w.m‘lv an..

¥ .
1| %" casing set

153" 597+ SAND (S), tr-5% gl

af 50.0° «Mn

302, v.cse 0% cse, 40% med- v, fn;

95- 1009 Sand). Gravel Fu-v Ia peb.Sanc] Lontinge with 8%

op ¢S n&h\_..w .

?

L,

7

r -

- 407 aft

l

M
3
S

2egl  "ec RoleIO!

2.3 S R

m.rﬁ.s_.sw jtrax peb -3 wm , weak

302 w*N+vaa ﬂl&u.\o“;qw N e tron oxide

TXn HC)

SS re fusel nn* Mw.ml

>arqve| af 59°

Reported By:

L.D. Walker

Reviewed By: %&m&

Titie:

QNONOQ s +

7
Signature: \\%ﬂ&&)

qam.mmwwmmwwx

BHI-EE-183 (12/97)

Date: //- H- 9@ |Signature: §

L4
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Page 3 of ﬁ
BOREHOLE LOG Date: H-11-99
WelliD: B8&IY |well Name: 299 -w/22 - 50 Location:Cifside SE corner 241-SK Tank Farm
Projectt RCRA D,."“,'hé FY 20vo0 - Reference Measuring Point: & ropuel Surloce
Sample Sample Description Comments:
D;l:fh Type | Blows GrLaphiC Group Name, Grain Size Distribution, Soil Classification, Color, Mtgtozo:\aifhs;zgé?gg;?gg
(FL) No. | Recovery ©9 | Moisture Content, Sogmg, Fl{\ngutlant{ ﬂgeralogy, Max Particle _Sampling Tool, Sampler
; 1z¢, Reaction to " Size, Water Level
€0 —l B 590 cas’ Sandy GRAVEL( SG) Cable fool; 8% o
=l oo 100 %0 £ 607% grav gl, 407 Sehcp, ﬁ Sdt; grgzel CS caslug * Cot
g or & >3
~| eas ce 202 wcse-cse _pe‘?; 507 wmedl, 307 fn- 5”0p split Fube
- ssﬁl"lz o9, v, ¥uy sand 20% v cse, 40 70 cse, 5‘67amd sampler For
- 62'525-: rec. [roeddl v By Jrv R poorlv Sor~1'c¢{’ Samﬂ SA, PNNL chem. anaf,
5 — : 21 _qra vel sg- m,,“( 40-50% lasett; 50~ _
SS9 1 o, .
- 5> e, . o raulte efhef ; g I:'Ze"' e /2=
—| .51 Fec Sem , weak HCL run orifler notes Hrmel
—|ss #yet delling Cohe&"l’gﬂ
- [{¢45) 'l 2 N T
—|ers> re(;?o b25"— (29" ¢ SAND (5) o % Sand)
70 SS;'O Preclow heap-cse) then Fn b 70! 48 70°
Al (009, 109 cse-mecd 80% fn 108 v.du_ Brocom,
70— rec + 4
-— 7.2‘51 ! YR s/ ! So 4 -
—| 5§ #22 SR, 809 gtz felds 202 basolt , max
—72'5_” “::Zo 4 Si're ™~ [am , 1“!‘ micg tr fe Hlu:'ht'hg
A M ’
75 — L~] weall rxn HCI
—|5s¥3| oo
5= ) rec
=l 775 .
—|s5 M2y ; OVM £ Lefect
- 17-5‘—) u::f° No J. co. £¢'¢ .
go— Ssio detected o/ Flelf |
- S’O:s 100% B, 31-82" me " he estreme nis,
- %a.5] rec. : Ny Seudd @ cbove -
—lss#2¢] - R '
—{gas'=| ! ‘:7" o
85’ C.
85— . -
_pPSTar} ool [0
TS | peg, [l
- s M
~|ss#28| 100, |
925';-" rec- ;‘l g ' . ’ .
Reported By: L D Walke Reviewed By: ﬁc J(/ee,ée.f
Tile:  Ge 0/oq cst - . Title: é.eo/q9/'f7‘ ' / ‘
Signature: Date: (/- Signature: -|Date: 2./9/00
T Lt _ [oate: 1/-j2-99 [oa %//
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. Page _Y of /]
BOREHOLE LOG TSR
WelllD: . B 88)!.! W\Iell Name: 299- \/22- 50 |Location: O“{.s;_c[!‘ SE corner Y[~ SY Tenk Gndy
Project: RCRA D,-,'[/,'“Q EY 2000 Reference Measuring Point; Sy-oc‘ua Sterface
Sample Sample Description Comments:
Depth Graphic ' PO T . I Depth of Casing, Drilling
B2 | e | mows | T | o ome, cran S s, s lmcaten, et | e or D
No. |Recovery ' ung, Aingull Y. 9y, "Sampling Tool, Sampler
' : Size, Reaction to HCL Size, Water Level
1
Jo—Iz% 625 [29° ¢ SAND(S) es Coble tool; 2% oD
2
- i !(:O?a JeSC (21 Becp On yage 3. Prg(ﬁan,;'Fh €5 CQSNIQ 3
ec.
~| %8’ Sand ,w,l-ln m(ervak 1Pt med-cse Cowhhuouj 5"0p
—~|ss#3c 1009, Sa ndd. Split fube Sam'ples
_92-57-5" rcc" qo-q,l.' mccp SQRJ, +‘¢. ;"“e Saﬂ!;ﬁ for ?NNL C[gm.
anq/us".s'.
Q5 _ SS#—?I (0_070 7 N
5> "
—|_9:5] e
~|SSH32
_|975> \oog,
IOOI tec,
'OO—“s F
- $ 733 o007
— oo 4 red.
fods5
“|355%3¢| 1009
- ”2'5"’ rec. 105°: silt S7’m:.er no{ecg i Split dube.
105 ssl:és ___S_f;_gc Less Hoh o0 * Wik, Hie
| to5a 2l lamiugdims '
. !
=l 1e7.d YA Vcry-‘”u'h s/lt ’ﬁ,ver 107.5 : sand
~|ss #3¢ SS_shoe very mois
- 107.5';-’ . Begin  11-15-99
lio e M’ He ol lager . very V_v.o:'S‘!;
ss #37 : ) 7 Y
~{110-» off horizendel angle ,
- w5 Silt Fra.gm!}lﬂ in
~lss¥3% core barre | logs-
_|h2.5» g“,/_ e ‘ l i
s’ : Selid
L 4 . .
—jns— Ne™: very Fine sand 'dn silt, shrmg
-l 7.5 rec. xn HCY
—|ss#Y4o X
ms~=»1 95%;t:
- 130’ rec.|
ReportedBy:  £.D. Likx/Ke r ReviewedBy: D lfeefes
Title: Geolog (st Tite:  Seo/ap ST,
Signature: MM |Date: Signature: %M IDate: 7/7/20 _
4 . 7 -



Page = of /7
BOREHOLE LOG . |Date: lI-15§-99
Well 1D 838“{ lWell Name: 295 -W2Q)~ 50 [Location: ZOD:*‘}’,.JP SE cornet 2Y1-5x Tank Ex
Project.  RCRA Dp;[/l'hq FY 2ooo Reference Measuring Point: S roenef S rface
4
Sample Sample Description Comments:
Depth Graphi ~ it Qi TNeboiins st . T Depth of Casing, Drilling
iF_‘:-) Type | Blows rffg'.c Group Name, Grain Size Distribution, Soil Clalssmc;uonbcr?lolr, Method, Method of Driving
No. |Recovery Moisture Content, Sognng, }:mgu:anh:. l:-ll‘nglera ogy. Max Particle - Sampling Tool, Sampler
: 1ze, Reaclion {0 | Size, Water Level
120 —f—r £2.5% 29"t SAND (s) Coble dool S%'ep cs
T{o-» 0% Siwmg Le ‘ptiy o CQSl'hcj: ; continuons
—| s f“" pPage 3, S 0D splid tube
L] C4 ¥
~Iss #42 ': very Fine san rong ten MC) |omples for PamtL
- 122.5-: 123.5° Fu-medd  Sond N sl woist 4o c[em. ana/,w“:
125 a3 Dry -
ss *u3 ’
~lias+ ] 100 7o {
- ?27.5 rec. 117’: predom, Fn sond
— s #ud |ooZ
(-4
_1276-” rec, 1129 1305 SILT (M\: (002 silf, +r
{30 S.SL::[ v. b soncd i3 ofive brown /Z.SYS/S)
- L i . o
120 007, ? well Sorte S o, ,
=l 132,8' rec. g ir il’ug ‘oc";mjg[ &m,‘ggﬂ'_qa‘ ; s{tmg
—|ss#yg ‘007 X rxn _ HC| "
~[pas— T z1130.5% 130" Silly SAND (w S), 7% s
1] . & " M
135 — s | 30% siff Saud +rwed, 25% fn, 759
=125 160 % - W A L /2-5 Y 513) 3 S/ mot‘k"‘.
— 13781  rec. l_well sovfed , sa-sp, predm. ofe/Rls,
~|ss¥ 48 tr basafl . Shroe  rxn HCI Beg)n U-16-99
137.5+ 19070 4= Lot i .
- ” Sove 135° dey 1 136 137 sifd content increcish
ol T B LD by
4o ¥AT) -"6%2—]-3-6 — {38 " Sancﬂy St LT(SM\f :
=l Q= e S Somple ;s soboctd
o= | loos Proriby—r , B,
-| 15| rec. [WES138 2 12 ¢ Glcarco VEL|-vot ensugh water |
~|ss# 50 “sG) 407 ar ©% sand, 2 [ _m-_"zg:_rﬁémj_
—{1H25> 95% . 1 qrave] V.cse peb- y. £n , pound s Saud Fr;& ey b 2.5’
L ree. Eciees. - ) it
45 S Fa-v.dn: 3 lrk 2;3, 5/2) , we? rl;;
£1 145"t maferial dry
ss#sy 70 ? 7
—Tdb—> Fec. ik rolent  rin C n rave/ X O ¢ ’w}e; Ces.‘ug dr
R SREaY - Silt conteat decreare; moisture decreasy very hard-coffl
SSTER | T ooy, [HOS ‘, \
s ised Cnl REASY 42’ 527 Scmaﬂvﬁ GRAVEL (sG) -
Reported By: /. D Lk /Ke p ' Reviewed By: N l/eefes
Title: Geofog, ¢f Title: é'eo/qu ;7‘/
Signature: ,a’}% ‘Date: Signature: lDate: Z/; oo
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Page & of Jj
BOREHOLE LOG Date:  /1-16~9%
Well ID: BeslY lWeII Name: 299. w23 - S50 Location: f,i‘mldc SE commer [~ SX Tank Farim
Project RCRA Dipilllng FY 2000 _ Reference Measuring Point: 5 rsund Surfice
Sample - Sample Description Comments:
Depth : Graphic | Group Name, érain Size Distribut.ion, Soil Classification, Color, Mi?:go:\ﬁc;:;ggé? 6'::::‘_9‘
(Ft) | Type | Blows Log | Maisture Content, Sorting, Angularity, Mineralogy, Max Particle | : 9
No. |Recovery N . Sampling Tool, Sampler
_ . Snzg, Reaction to HCI Size, Water Level
##, o s ¢ :
150 —| 2R A 192152 Sandy GRAVEL(sG) 507 gruve || Cable foo| 8%"op s
~|ss#53 45% sand, S7 sclt ;'3r-avcl + Ig.col:l. Casing ; continuots
- !5?:; wed-y, ¢ wd | se redln| 50D spld ube &gp’g )
| med-cse , SA-SR. Dry, It druish qray | For PANC awalysis
SS»‘.;Y ) r 2 1+ - Y
- £/2), 80% oh/flds, 20 o /2
1S3~
155—| 555’ max apave] 220 cm | weak rn HC/
~|ss #s55 11522153 SAND - somelar to sand
—[155.5~» : Fraction e bove, :
Iy (53" 56°: Sendl, GRAVEL(56) |Begon l-17-9¢
ss
- 56 Smu far 7LO 142> 152 w/;h/ﬂa?l coblles
158~ : .
160 —| 105" 2 156 ‘> |75.5 SAND (55 5%s qrauaI‘
—|ss #54 ‘ o 10% %o cse.
~|té0.5> '°fi° : ‘i°9a »u.-,a 307% fu-y, ﬁ., gray (15YR 6/1\
‘ e, ?
~1e3 i e s +e , SA ; ®o% oft/Rid, 202]
57 5 b /t be Festas © HC xuzmﬁ,éms
o BTN asa , T t.r,'n. I
165 —| 1655’ ;
~iss #¥59 *.38) Je4- (L5 : Short intepvag gravelly senc
~|le55—> Sand a5 above, Grewve| wed-cse pe.l: ard
'i‘g, "Ohhétco 2 l"tcpcm «n‘z k/gmhnl( Send is Lry end
_|35 el loose -
163>
1o —| 1705°
—|SStel
_170.5»
{73’
Ss#L2
13-
. Y ‘
75—| 155 oty 175 ¢ émvell\,l Seand
~fs#es : 117.5":
lj !
- 1;57.:.; [75.5 — 226" Sildy Stzmﬂ\/ GRAVEL |Swilch over o
“lHT g - et (m S G\ L&Vd "'Wl &N’”I!ls
Reported By: L.D. WalKer Reviewed By: ﬂd [dee,ées
Tile:  Ceoloelst Tie: Geolpo/sT
Signature: M/W lBate: //~18-99|Signature: |Date: #?/00
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. Page 7 of {4
BOREHOLE LOG b 17559
WellD: B 8814 [weilName: 299~ vy22- 50 Location5miiia. SE comer 241-5X Tenk Eu
Projec:  RCRA  Drilltwe FY 2ooo Reference Measuring Point:  Grownd Surface
Sample ’ Sample Description Comments:
"B | Ty | mows [ OE5' | roup tome, Sy izeDistotn, S lsicton, Gl | vt oo 1o
* No. |Recovery ' Size, 'Reaction “‘) HCl - ! Sampling Tool, Sampler

Size, Water Level

: NA | 2
180 —f—— S| 175,85 220" Siffy_Sandy GRAVEM:G) Cable ool % opc
‘ —[Archive’ ‘: 3 609, qrqveL 3‘070 Sahrj 1'3‘79 seft. tasivg 3 !na.rg tool
Snb Pte ‘ J 7
- °} 'O:. From f“St s#l[‘i Spoem t 9'-0th 1079(50“}6, Vi
- 67K Yo% yege-cse peb, 30%0 med) 207 fi-y Fy. |1805 ¢ Grab_scmple |
- 8L .;_&md 20% Vv.cse-Cic, 209 wmed, Yo% fu, | for archive
ey O A F) M
185 —| Achivg : 'C').D 20% v, Fn, Lt brnisd gray (IOYR é/Z)_. :
_[-omb S _dey; poorly sorted ;grave R-SR, sanch 185 Avchive grab |
Tl #T hmﬁ_#iému—z—&mﬂ—.— 10% | Semple
- ° Moy gmg el srze ?/0cm (;;{'&d lv:/rl//mf
- , QO’-' Archeve gtg_b___
lqo — Grab 'DO g;._.,,l; ard cﬁgm.
) - ‘ D_m’[[:'hg cndlice des  Swaller 3zzive[.r~ analyss
-1 HT OO ne coblles Lgi prefeas cemented.
_ “.'é:'.
-~ s [95": Grab semple -
195 —| Srab__ ;jo‘gd“:?; Arch v asdf L‘em
Fa2nll o
| HT 5220
- SIS
OB
- 2007610
.a‘o,lgﬁo.
EASSYes] ’, -
- . %g;"g:g-g 200" Grah sumple = |
200—|Erab ’gd},%?; archive gucl
= z{'.g::.O 2 chem teaf analygs]
- s .
- PRl
ol

- ..' V . . . - » , ‘
- . 7.6 3 . : W8 ¢ Grab Samplg~
oealJd . archdve cnf

» CM&EJ_Q&'@JLS_
203" 209" : Dull_rade imcvease = 3hew slows [Begtw U-22~99 |

- U : 2 comf-gn{'
. - . 'Cj' e, ,’hum;e 2089 ZOQ :
Reported By: /. D. Wa/ker Reviewed By: .} d &/ee.é\e_r

Te:  Geolog st Tile: Seobp/st , :
Signature: ﬁ W Date: [|~ 22 -99|Signature: /& M lDate: z/?/oo
, 4 7
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Page _&_ of _ﬁ
BOREHOLE LOG bats ] 23 90
WelliD:  B88Y (Weu Name: 299- W22- 50 Location?zgs;ij‘t SE corner 241~ SX Tank Fury
Project: RCRA -+ DPI‘”MQ FY 2000 ~ Reference Measuring Point: Gyacend Suerfoce
Sample - Sample Description Comments:
Déip‘)" “type | Blows Gfgg“: Group Name, Grain Size Distribution, Soil Classification, Color, Ni‘:;’;';f’&if:gzgfggi’;gg
: No. Recqvery Moisture Content, Sogilzng, é\:gg::):t{éwglerabgy, Max Particle | . s ampling Tool, Sampler
A Size, Water Level
o—{6rab| ap b el | 5559 224" Silty Seudy GRAVEL (msé) Cable lool 3B 0p ¢
- (From 55:22525'—5223.1) 6_0_155 rqve,/,, caLSl'm} ;. hard too]
- ; 35% soucd, 5% silt, bravel r su. cob, 40% vese
- 5 7i|=cse peb, 30% wed, 30% fu-v.fu; sand 10% voe-ce 2107 Gral Sample -
- 4 3079_‘3_&’; Yo% rp 200 v. fh'.' brows /IOYR 5'/3),“"-’{. Q";‘('M!. Gacf Cﬂ,cm
215 —|6 1 o N ve ~ SA-A, &nnﬁz!f)’ )
- e gmg;[ 30% basulf, 309, _7mm'4c‘(’ Yok oo te /e 2 '
- SF Snck 108, ofe, 309 basalt s r mico, Mpsedeal215”: Grob sample-
- o.% HEl ran weak [none : eorll fachirated. ) archeve aul chen
- y : QJQ[_%SI.S-
220—[é~b S 228" Pessl(s sed matuk (nemsse
- —|ss: - 6t dnlldy o sedoetes 2ora [2207 Gl semp
~|sieve™ oo > Arch e cnd) {
chew, 6] 220"~ 229"+ Sandy CRAVEL (54); 5% grave] opomie~e e
- 50% _sand\ Frsilk. bravel oy abwe, cqud 2205 223": sl
225—|CGrab -cse Yo wecl, BO fa- we tule SumFlg' - Sceve
- - wmod Sor ana[ys(‘s [ chew. anal.
pre tnd - SR, Saudf Sa=SR ;Sar) §0% gtz,20% [il-23-9¢: woter |
=15 q0% basg it [odhes , MPS % 3-10 cn Semple tollected w/
—| chem | Tee ~ bailer — casiug shoe
230—/[Grab 229’ 23)': SAND (SB; 10290 Sand. of 2200, w2125
- G S above - g w 225': Gro b sgnp—nrcl"ut
s .-‘..,__-L_S&_;_ln&s o ~well sorted _ a31% 200.8" spled b
—| St #3| F07% L IDEE fasi" drtlling indicafes refurn of 5mu¢l] =Sieve ou_al;mz_,éﬁ_aﬂ
- chem. T BRI , ‘ 230"t Gra ), samp = are ks
35— Cral 23\'—»}9:“ 7 Sandy GRAVEL [ él; 5o 1232 234" <o) ﬂ{j
- & grave | ,”‘(Z?o Saud , 2-3 70 5ilt simibr $o “Sieve Ohn’./ chew am].
- e 56 of 220> 2297, ,
- 2349 235" Jrilling indicades sand lens 235" Greb Samy.” archi
_ v ( sand ,ww‘.”) zsfiugfsg‘wq:su‘, -astng drtves "c:'}ﬁ{,
t{Reported By: /[ p Whalkes © " |Reviewed By: ﬂc J&e{é&f
Title:  Geoloarc# Tile:  Geo/op /ST, '
Signature: /@- ﬂp%,_\ IDaté: 1{-24-Gqg|Signature: % |Date: #?/OO
¢ Al

BHI-EE-183 (12/97)

A36




BOREHOLE LOG

Page _Q_ of _{_(i

Date: y1-24-99

A . 200W
WelllD:  BSE L IWell Name: 299-W22 -50 Location: :uf-:;'c[g SE corner 2Y[- SX Tank Fph
Project  RCRA Drilling  F Y 2000 Reference Measuring Point:  Grocwne/ so prface
Sample Sample Description Comments:
Depth ‘. Graphic | Group Name.'Grain Size Distribution, Soil Classification, Color Depth of Casing, Orilling
) Type Blows Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 'Method: Method of Driving
No. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
g Size, Water Level
PERCEE v
24o—| Grab VA ,;55 Ggle Tool / hecret &[)
- A *’Dﬂfmﬁ Lompletion - heanng sand from 2 %" op s casing )
- e belos 29 4 2 4o, b Zues heaved & lset at 24’ Lq,
- i&* S0 depths o 245, drill 4o 243
- gb do ‘- 25" : Z‘IO’: ral Sanp. a.nrA'u: :
5 —{S=p 52}800 SMd«:\)GMe [56—)] ?o’lo:),..m-e. r-29-99  weafer Seug e
- ooeog 30%0 snd? "€t BBlo esc, 20%0 Kne N eolleched w/tlu. Sub,
- ‘_7:;9."-..9: 2% Saseth ¥ ortur:, 3. Y Ve (pump - casengy of 24/
200 ¢ ' 7
- Oo‘boé wr) S-hnon:) Qr‘o.un7 wed, rod) . Sorped, | g[ulgg M mgﬁ
o XYM ~ »” *
= '08.0" SN -SE por putele c 3K po Axnlte (4 r/f C—S‘:fa__
5.0 . Voo 7 .
250—| ek oig*.-é) [bel, Send: 3C% conme, (% modilon bhine,
- :éa p"O IS~ 2o%0 basali, et MMG sartd
- 960" SA "SR Sere color as « At ), no Axntd HCL, ‘
0, 69p 7 g7
- 0.0, collec ey este
- 90:? % s . senqtle Boxpo
5% 3. Z
255—| S-=b .'-0'6?_: 258 -2 (5G) send s %M’, € Ham cthmp Emm
- '.of-‘o.. Fn..m‘ Lﬂ Loerse Sapdd Enl o aucl apabor A 2eoTES -
0.9, T v J 7
- 0:.:.‘0 P’ =
- 0051268268 sed. Gl (&) 35% Serple of elec. 5u,
260— o 060 qansl  sleuic 0% end, gl jomp at 25E
- ~oo.g :ﬂuna. o 2% 40n 29%94_5‘14- s58-R, ‘f°u°”'°(“‘°“’"z"’7:‘a
o - . .
- bo-,oo"’. _Ln_&_ili_@__‘.fm-abo ) mo-s" Send Sample #3
- AN %&{_ﬂm ‘070 et S
Err e 7 —
- :obﬁ 15-20 do bceslti nocr sk Ao RurdieHe]
: : o'O o
—_ o. 0.
- 0,95
et Gaurel (s 6—)
- 0 U 265-2% ~ Sa\do\
2.20 —[6ep v ,_0'0 CO a3 S ard+ c'*quucz 2€ -39 % baxntd

ReportedBy: Pt~ mnyo o /&El

Reviewed By. ﬂa Jdee,ée..r

Title: Crt_g Lof\ 154

Title: éoh?/l?‘f B

Signature: = Ve

|Date: 1 1) t/] 44} Signature:

lDate:y? o0
LAN4
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o 7 Page /O of {9
BOREHOLE LOG Date: 121/ %%
WellID: B gg Yy TWell Name: 2g¢.cq 22 -So |jlLocation: mx’u SE corner SX TemliFonrnn
Project: ﬁo/ZA— D n e Fy 2a0 ) _|Reference Measuring Point:  &y~ory,ndf Sw~fFute
=
Sample Sample Description Comments:
DLeESh Type | Blows Grfs;ic Group Name, Grain Size Distribution, Soil Classification, Color, MZ‘:&ZOIA?:C’;ZQSP Dn:::/r:rg\g
. No. |Recovery Moisture Content, Spg_mg, ;\ng;l.ant{, wgleralogy, Max Particle | - Sampling Tool, Sampler
. ize, Reaction ta s Size, Water Level
. 10.:d - K
Z23o—| oniy NA 6123% b\f 2o ﬁ/n
- OO'O%O A G 1 n‘»
- 020 5 2y - 2 £l O'» | '
LOE0 S vy
- - © Oﬁ_ﬂ(,iﬁﬁ_ﬂ_ﬂ_b_wu\"d%
.o'oc? %,
- ONO Sh, rmodinity bo !
O .0 . 4 e
23— [ 000l peets T 230 (OVR ¥y Lvegr) S
e | Q. o..f> " Wyoy = °
- 0. 3--0 y el bown, Wek S gggr(%'g'wkn’,
- ao‘éo‘, Surre (OWC_ononste urh, oft, 20 % weseok
- '.O?'Q'Marpm‘a%_cmﬁ b e g
6,:90° S 3
- [ i O am Rypldo By,
oY . .
LR — 00 :
o | Grale | =g P : N
- %0000 239~ 2¢€1 WM(‘Q/ e
- 0.0 N
if{—— 6@* :?:c)_‘.o ~nwr=-:;r$md gf\t/'\@l‘\ - 2 %'L?g’
- .'00:((?, Cyv ~5o%%) .
;5.0
- 0%0..2h
- y 9:0.0
.O 128
- Olons
[0 g * Q N
190 —| &b 0. d..o .
-— 000. :'- »
o‘-O' ]
—_ b' (9] 9
160¢
— ‘o o.o.@
- 00%
SQ .y
295 —|S~nb 090
207
- Q0
- 2090 ' _
b° 20: <
- 0..0€.g Z29f. 303 saﬂdiemrdllﬁm%w
300 =— A O-O-bo g3t Sansd '(;»\;qu»/ Co 1t .
Reported By: [Pet—moes <€ Reviewed By: }C) eebes
Title: G-c0loc, S _ |Tite:  Bwo/2or5T, )
Signature: Q} et kalezl 1] w5 /76 Signature: ﬂZ’ M JDale: @é/ao
- (V4




. Page “of ﬁ
___ BOREHOLE LOG TS
. . Y
WelllD: 8 g7y lWeIl Name: 295 . w12~ So Location: " " ; {. SE cornes SX Tl o
Project ¢ cRA- Dalire FPre00 .- : Reference Measuring Point:
~
' Sample . Sample Description ' Comments:
Depth Graphic P T " T Depth of Casing, Drilling
B2 | e | sows | T2 | o ome, oy iz isibuin, S Clsctin, Gk | s i o g
. No. |Recovery * °Si2eg’R"9;.art¥' Hgl ralogy, ‘Sampling Tool, Sampler
» Reactionfo Size, Water Level
- 050,9 ’
300 —leny [vA  |oTizel fry _Cotrcy
P2 .
g - 6900202 = 30F  SAND v 5.(1‘-*3@@, ¢ Tglensny
- .. % 2% : wed OO0t |
7

] 2-859¢s73 C’v-o‘;i-) W ol benvan, o ek
V.swcll socted SA-S £, 30% bascth goloottw;
- M@-k—‘/-hoL.T- Wormaa, a0 Exp o HCT.

L 3s - 313 m..w..s.z&-\ JAND -
s . ' <%0 sAAD
cengd G  Odecret (3ol‘$\:3‘)’.wc{

’
.

-?
o

|
Q
\
0. Gé!"

K

518 — 323 sl Sandy Gantl
%0 ﬁ MJ ‘,o'z.o M /0%5‘1/‘" :

Fies jrz_.n.Q*-o 30m, £-SA 15-2% CoHe,oovB Sandean
sel b Ye T 44.. [ Semple st\km-u

"| prenst #£ no facn do ted. poy @ 313" Comtnra)

be bomof-tude £ 3 4 &

-

.

el
©
of%

i
.009

.O-

CRS)

GO0

|
-.o(.’)
[«

O
o
oo

1
©
!

ve

e
[\

Q;O‘G Q
a
0.0

S

30 Do oo ™ Scihanted Sple |

W
¥
L
\ O.Q
o
1

1o-0) 08

- O
Oy

318 -~ 323 s.ls. Sy, § vl

$si i, (a‘?asd Qa‘zov...,d M

SA - R/ c“n—'l’:;lif;w ® Ponm, I€-30% basuts,

199¢% jL&{N'L)b(\M'. ﬁw:,sf-—wt)-,. apod,

5ar1-u?r poo Ract g WCI, Serd +17%

bes< 0t 354 -52 Dsm-fu‘!\"'"“/' prireantsy
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Appendix B

Physical Properties Data

This Appendix includes the results of laboratory testing for pH, conductivity, particle size distri-
bution, moisture content, and bulk density of samples from wells 299-W22-48, 299-W22-49, and 299-
W22-50. The analyses of pH, electrical conductivity, moisture content and bulk density were done in the
Applied Geology and Geochemistry Group laboratory, Pacific Northwest National Laboratory, Richland,
Washington. The work was supervised by Jeff Serne who supplied the data. The analyses of particle size
distribution were done by CH2M Hill Hanford Inc.

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

Electrical conductivity and pH were measured on aliquots of core samples. The measurements were
made on unfiltered solutions obtained from a 1:1 sediment:water (by weight) extract unless noted

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

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

Particle size analysis was done using standard sieve techniques. Samples were oven dried at 105°C
for 24 hours (or until weight was constant for two consecutive measurements) prior to analysis.
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Table B.1. Particle Size Distribution for the 236-ft-Deep Sample from Borehole 299-W22-43

CTHZM Hill Hanford, Inc.
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Table B.3. Moisture Content of Grab Samples and Core Samples from Borehole 299-W22-48

299-w22-48
Moisture Moisture Moisture
Depth Content Depth Content Depth Content
(ft bgs) (wt %) -(ft bgs) (wt %) (ft bgs) (wt %)
Grab Samples
10.5 9.10 75.0 2.28 145.0 3.72
15.0 6.55 80.0 2.32 150.0 4.16
20.0 9.36 85.0 7.14 155.0 2.17
25.0 2.31 50.0 3.08 160.0 1.90
30.0 8.64 95.0 4.30 165.0 2.16
35.0 5.96 100.0 442 170.0 14.11
40.0 391 105.0- 12.65 175.0 2.06
45.0 3.03 110.0 2.83 180.0 2.42
50.5 5.20 115.0 437 185.5 2.58
55.0 3.22 120.0 4.56 190.5 2.11
60.0 2.77 125.0 2.79 192.0 222
65.0 344 130.0 2.15
70.5 2.09 135.0 7.71
Core Samples

1.0 3.87 56.0 3.91 124.0 2.66

6.0 9.12 575 2.83 126.5 2.60

9.5 4.86 62.0 2.56 131.5 2.88
12.0 6.21 64.5 2.23 134.0 351
14.5 7.63 67.0 3.68 136.0 5.70
17.0 5.92 69.5 243 143.5 3.83
19.5 7.70 72.0 2.64 146.0 14.86
220 5.03 74.5 6.56 148.5 13.58
24.4 2.22 77.0 3.55 151.0 2.81
27.0 6.04 79.5 324 155.0 2.11
29.0 10.60 82.0 3.90 158.5 2.18
32.0 5.33 84.5 446 163.5 1.88
34.5 3.95 86.5 543 167.0 1.87
37.0 5.58 91.5 19.14 170.0 2.99
39.5 7.90 96.5 9.62 172.5 497
42.0 2.80 101.5 21.62 176.0 2.34
445 2.53 106.5 5.50 182.0 1.84
47.0 1.88 111.5 3.14 187.0 2.32
50.0 5.25 115.5 5.29 192.0 2.21
53.5 241 - 120.5 3.81 235.0 1047
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Table B.4. pH and Conductivity of Aliquots of Core Samples from Boreholes 299-W22-48

Depth (ft Conductivity Temperature
bgs) pH (uS/cm) (degrees C)
29.5 738 0.224 24.0
32.0 7.97 0.171 24.2
395 7.39 0.180 243
47.0 7.30 0.126 24.3
, 56.0 7.20 0.142 243
74.5 7.45 0.239 243
74.59 7.34 0.193 24.6
91.5® 6.93 1.386 24.6
101.5® 7.25 1.316 24.6
106.5 7.70 0.177 24.6
115.5 7.39 0.182 24.5
136.0 7.20 0.214 24.5
1435 712 0.186 24.3
146.0@ 7.42 0.493 24.6
146.0 737 0.390 ' 24.5
148.5 7.48 0.291 24.5
151.0 7.56 0.208 24.5
163.5 7.46 0.117 24.5
170.0 7.40 0.116 24.5
172.5 733 0.190 24.5
187.0 7.58 0.053 24.5
1920 7.78 0.120 24.5
(a) Duplicate.
(b) UFA = Ultra centrifuge.
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Table B.7. Particle Size Distribution for the 230-ft-Deep Sample from Borehole 299-W22-49

“CHZM Hill Hanford, Tnc.
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Table B.8. Particle Size Distribution for the 220.5-ft-Deep Sample from Borehole 299-W22-50
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Table B.11. Moisture Content of Aliquots of Core Samples from Borehole 299-W22-50

299-W22-50
Moisture Moisture Moisture

Depth Content Depth Content Depth Content

(ft bgs) {(wt %) - (ft bgs) (wt %) (ft bgs) (wt %)
20.0 7.33 62.5 3.50 103.5 7.57
21.0 7.01 63.5 243 105.0 7.55
22.5 14.46 65.0 5.10 106.0 6.16
23.5 8.55 66.0 3.69 107.5 11.52
25.0 5.80 67.5 7.51 108.5 7.14
26.0 5.51 68.5 5.90 110.0 7.18
26.5 11.47 68.5® 5.16 111.0 13.86
28.5 2.76 70.0 6.38 112.5 6.99
30.0 12.56 71.0 4.50 113.5 5.88
31.0 4.64 72.5 5.60 115.0 10.17
32.5 8.72 73.5 448 116.0 22.12
33.5 430 75.0 8.37 116.5® 22.61
35.0 8.94 76.0 10.30 117.5 5.42
36.0 5.15 775 5.74 118.5 7.46
37.5 6.86 78.5 7.32 120.0 8.09
385 5.92 80.0 6.94 121.0 10.77
40.0 5.07 81.0 3.61 122.5 4.95
41.0 4.41 82.5 6.48 123.5 3.81
425 7.14 83.5 6.92 125.0 4.93
435 5.36 85.0 5.48 126.0 3.45
45.0 7.72 86.0 3.99 127.5 10.61
45.0® 8.01 87.5 5.29 128.5 19.69
46.0 8.64 88.5 3.65 130.0 6.31
475 10.60 90.0 6.01 131.0 5.33
485 9.26 91.0 2.28 132.5 10.85
50.0 10.37 92.5 5.20 133.5 10.60
51.0 7.62 92.5@ 5.10 135.0 10.00
52.5 2.55 93.5 7.66 136.0 17.01
53.5 2.08 95.0 430 137.5 16.14
55.0 8.26 96.0 8.97 138.5 14.08
56.0 425 97.5 8.65 140.0 30.10
57.0 235 98.5 4.51 140.5@ 29.67
58.0 1.96 100.0 6.15 141.0 8.29
60.0 3.02 101.0 3.36 142.5 2.59
61.0 1.62 102.5 5.79 143.5 245
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Table B.11. (contd)
299-W22-50

Moisture Moisture Moisture
Depth Content Depth Content Depth Content
(ft bgs) (wt %) - (ft bgs) (wt %) (ft bgs) (wt %)
143.5 245 158.0 2.50 168.0 2.44
148.0 6.74 159.0 2.03 169.0 1.78
149.0 2.86 160.6 2.26 170.5 1.67
150.5 3.14 161.5 1.90 171.5 1.61
151.5 2.60 163.0 1.84 173.0 1.63
153.0 3.14 164.0 1.89 174.0 1.74
154.0 2.80 165.5 1.96 175.5 1.84
155.5 2.28 165.5® 1.94 176.5 1.92
156.5 2.18 166.5 3.48

(a)  Duplicate.
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Table B.12. Bulk Density of Core Samples from Borehole 299-W22-50

. : 299-W22-50
Depth Bulk Density Depth  |Bulk Density| Depth |Bulk Density
(ft bgs) (g/cc) - (ft bgs) (g/ce) (ft bgs) (g/ee)
20.0 1.5168 - 635 1.6651 107.5 1.7821
21.0 1.5770 65.0 1.7953 108.5 1.9063
22.5 1.6130 66.0 1.6507 110.0 1.8900
23.5 1.9564 67.5 1.7138 111.0 1.6398
25.0 1.8247 68.5 1.6385 112.5 1.9511
26.0 1.6560 70.0 1.6911 113.5 1.7447
275 1.7670 71.0 1.8380 115.0 1.8551
28.5 1.7778 72.5 1.8114 116.0 1.4425
30.0 1.6591 735 1.7783 117.5 1.8511 .
31.0 1.6793 75.0 1.8120 118.5 1.9157
325 1.7372 76.0 1.7769 120.0 2.0270
335 1.8148 77.5 1.6594 121.0 1.8162
35.0 1.7393 78.5 1.7442 122.5 1.8217
36.0 17615 80.0 1.8137 123.5 1.7038
37.5 1.7944 81.0 1.9138 125.0 1.8475
38.5 1.7269 82.5 1.7512 126.0 1.7825
40.0 1.8654 83.5 1.9666 127.5 1.7653
41.0 1.8317 85.0 1.8091 128.5 1.6748
425 1.7889 86.0 1.8667 130.0 1.8223
43.5 1.6039 87.5 1.7425 131.0 1.7445
45.0 1.7821 88.5 1.8059 1325 1.4618
46.0 1.6615 90.0 1.8354 133.5 1.7890
47.5 1.7630 91.0 1.9190 135.0 1.7751
48.5 1.7015 92.5 1.7321 136.0 1.7107
50.0 1.7303 93.5 1.8107 137.5 . 1.9533
51.0 1.7713 95.0 1.7745 138.5 1.8086
52.5 1.9869 96.0 2.0062 140.0 1.5257
535 1.8770 97.5 17265 141.0 1.9829
55.0 1.9152 98.5 1.6364 1425 2.1866
56.0 2.0627 100.0 1.8429 143.5 1.8247
57.0 1.8521 101.0 1.8722 148.0 2.2779
58.0 2.2773 102.5 1.7670 149.0 2.1389
60.0 2.1450 103.5 1.6870 150.5 2.1615
61.0 2.1096 105.0 1.8185 -151.5 1.9752
62.5 1.7977 106.0 2.0452 153.0 2.1672
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Table B.12. (contd)

. 299-W22-50

Depth Bulk Density Depth  |Bulk Density] Depth Bulk Density
(ft bgs) (g/cc) (ft bgs) (g/cc) (ft bgs) (g/cc)
154.0 2.1035 1163.0 2.1539 171.5 1.6449
155.5 1.8439 164.0 2.2439 173.0 1.8754
156.5 1.8184 165.5 - 1.8402 174.0 1.6874

< 158.0 1.9804 166.5 1.6174 175.5 0.9508
159.0 1.8810 © 168.0 1.9345 176.5 1.7542
160.5 1.7227 169.0 1.8252
161.5 1.7692 170.5 2.0225
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Table B.13. Electrical Conductivity and pH of 1:1 Water Extracts from
Samples from Borehole 299-W22-50

299-W22-50

Depth Conductivity | Temperature
(ft bgs) pH {uS/cm) (degrees C)
5.0

10.0

15.0

20.0 7.78 - 0.188 24.6
22.5 772 0.221 243
25.0 7.68 0.214 24.4
27.5 7.60 0.214 24.4
30.0 7.65 0.217 24.4
32.5 7.67 0.186 24.5
35.0 7.49 0.222 24.5
37.5 7.84 0.203 24.5
40.0 7.03 0.184 24.5
25 7.11 0.223 24.5
45.0 7.34 0.227 246
45.0® 7.59 0.221 25.0
475 7.40 0.224 24.6
51.0 7.90 0.181 24.7
525 7.44 0.181 24.7
55.0 7.32 0.216 24.8
56.0 7.35 0.129 . 24.8
60.0 10.33 0.553 25.0
67.5 9.00 0.276 24.9
76.0 8.55 0.223 24.8
96.0 7.48 0.320 24.7
96.0® 7.44 0.286 25.0
111.0 7.45 0.296 24.8
115.0 7.51 0.309 24.8
116.0% 7.21 1415 24.9
130.0 7.66 0.231 24.9
135.0 8.50 0.227 25.0
140.0® 7.49 0.956 25.1
141.0 8.12 0.246 25
150.5 777 0.191 24.9
160.5 7.74 0.135 25.0
174.0 7.75 0.088 25.0

(a) Duplicate.
(b) Ultra centrifuge.
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Appendix C

Borehole Geophysical Logs

This appendix contains the borehole geophysical logs obtained from boreholes 299-W22-49,
299-W22-49, and 299-W22-50. The logs were run and analyzed by Waste Management Federal Services
Northwest, Inc. Included with the logs are Log Header sheets and Log Analysis Summary Reports.
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RLS Spectral Gamma Survey

Waste Management Technical Services

LOG HEADER
Project: RCRA drilling 1999 Well: 299-W22-48
Borehole Information
Well# 299-W22-48 Water Depth 226 ft Total Depth 245 ft

Elevation Reference n/a Elevation na f

Depth Reference _Ground Surface
Casing Diameter 11.75 in.
Casing Diameter 8.625 in.

Casing Stickup 11.75 in. — 0.38’, 8.625in. — 1.0°
Depth Interval 0to 50 ft
Depth Interval 0to245 #f

Thickness _0.5 in
Thickness _0.5 in

Logging Information

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

Instrument Calibration Date
Calibration Report

HPGe Spectral Gamma
Waste Management Technical Services

J.E. Meisner

RLSG07000S00.0

RLS-1

0’ to 166.0° Prefix A678
161.0° t0 245.5° A679

October 8, 1999
WHC-SD-EN-TI-292, Rev. 0

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

Notes

Spectral gamma measurements were acquired at 0.5-ft depth intervals at a logging speed of 1.0 ft. min.
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Depth (feet)

RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999
Well: 299-W22-48

Total Gamma
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Log Date: Oct. 27, 1999
Depth Datum: Ground Level
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Depth (feet)

RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: Oct. 27, 1999
Well: 299-W22-48 ' Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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RLS Spectral Gamma Survey

Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Oct. 27, 1999
Well: 299-W2248 Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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RLS Spectral Gamma Su'rvey
Waste Management Technical Services

Summary Report

Project: RCRA Well Drilling 1999 Well: 299-W22-48

General Notes:
All log data were collected with reference to ground surface.

System Performance Verification: The pre- and post-log verification passed performance standards, indicating
- the system was performing to specifications outlined in the procedures.

Repeat Interval: Repeat surveys were conducted between depths of 140 and 150 fi, between depths of 161 and
166 &, and between depths of 210 and 220 ft. The results show good repeatability of measurements.

Environmental Corrections: The spectral gamma log measurements have been corrected for casing attenuation
throughout the entire well, and a water correction was applied to the data acquired in the water to correct for the
attenuation of water.

Observations:

Cs-137 was the only man-made radionuclide identified. It was detected between depths of 1 and 2 ft at a
concentration of 5 pCi/g.

The range of the concentrations of the naturally occurring radionuclides potassium-40 (*°K), uranjum, and
thorium (KUT) are typical for Hanford formation and Ringold Formation sediments. The concentrations are, for
the majority of samples, between 5 and 10 pCi/g, between 0.5 and 10 pCi/g, and between 0.5 and 2 pCi/g
respectively. Some erratic peaks are outside of these ranges.

Some of the erratic nature observed on the uranium concentration plot is indicative of the presence of radon in
the borehole. Elevated countrates were detected on the paper wipes that are utilized to clean the cable as the
logging tool is withdrawn from the borehole. The health physics technician determined that the rate at which the
countrates on the wipes diminished was consistent with the decay of radon.

The profile of the total gamma plot, which is the sum of all counts in the spectra for each 0.5- depth sample, is
most reflective of the *°K concentrations; however, the influence of thorium concentrations (more specifically its
gamma rays) on the total gamma countrate can be seen in the region of the borehole between depths of 142 and
146 ft. The most distinctive change in the total gamma countrate occurs at a depth of about 145 ft where the total
gamma countrate decreases (and associated decreases in potassium and thorium concentrations). The neutron-
neutron moisture log data acquired in this borehole indicate that a lithologic change has occurred in this region
of the borehole by an abrupt change in volumetric moisture content at a depth of 145 ft. The higher moisture
content indicates finer grained sediments that retain moisture. The volumetric moisture content in the sediments
surrounding the borehole increase from a background of about 1 percent to 15 percent at a depth of 145 ft.

The lower gross gamma countrate from ground surface to a depth of 50 ft reflects the attenuation caused by
double casings in this region of the borchole. A casing factor is applied to the data during the conversion of the
data from counts per second to concentrations in pCi/g; however, the total gamma countrate measurements
not casing corrected.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

LOG HEADER

Project: RCRA drilling 1999 - Well: 299-W22-48
¢ Borehole Information

Well# 299-W22-48 Water Depth  _226 fi Total Depth 245 f

Elevation Reference n/a_ Elevation n/a ft _

Depth Reference _Ground Surface Casing Stickup 11.75 in. — 0.38°, 8.625in.— 1.0°

Casing Diameter 11.75 in. Depth Interval 0to 50 ft Thickness _0.5 in.

Casing Diameter 8.625 in. Depth Interval 0to245 ft Thickness _0.5 in.

Logging Information

Log Type: Neutron-Neutron Moisture

Company Waste Management Technical Services

Logging Engineers JL.E. Meisner

Instrument Series RLSM00.0

Logging Date October 27, 1999

Logging Unit RLS-1

Depth Interval 0’ to 100’ Prefix MS45
50’ to 150° MA46
145’ to 225.75° MA47

Instrument Calibration Date May 13, 1999

Calibration Report WHC-SD-EN-TI-306, Rev. 0

Analysis Information

Company Waste Management Technical Services

Analyst Steven Kos

Date March 15, 2000

Depth Reference Ground Surface

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

C7




Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date : October 27, 1999
Borehole: 299-W22-48 Depth Datum: Ground Level

Moisture Vol. %
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date :October 27, 1999
Borehole: 299-W22-48 Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date :October 27, 1999
Borehole: 299-W22-48 Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

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

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

Summary Report

Project: RCRA Drilling 1999 Well: 299-W22-48

General Notes

All Jog data were collected with reference to ground surface. The moisture survey was conducted in both the
11.75-in.- and 8.625-in-diameter casings (from ground surface to a depth of 50 ft): however, since the logging
tool is not calibrated for this casing configuration, these measurements are not valid. The survey was terminated
at a depth of 225.75 ft where groundwater was encountered.

System Performance Verification: The pre- and post-survey verification passed performance standards, -3.4%
in the shield verifier. .

Repeat Interval: A repeat survey was conducted between depths of 145 and 150 ft. The results show good
repeatability of the moisture profiles from the original and repeat surveys.

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

Observations

The moisture values range from one percent volumetric moisture content between depths of 182 and 184 £, to as
high as almost 15 percent volumetric moisture content at a depth of about 145 ft. The low moisture content
values between ground surface and a depth of 50 ft occur in the region of the borehole with double casings and
these measurernents are not valid for determination of moisture content. These measurements can be utilized to
determine the bottom of the double casing string, which is located at a depth of 51 ft. ‘

Several peaks of elevated moisture content (above a background of about 2 percent) are observed between depths
of about 90 and 145 f&. These peaks most likely correlate with thin intervals of fine-grained sediments that retain
moisture, The potassium, uranium, and thorium concentrations (as derived from the spectral gamma survey that
was conducted in this borehole) also show variations in concentration in this region of the borehole which
~ indicate variations in lithology. In both the spectral gamma and moisture data, an abrupt change (in log values)
occurs at a depth of 145 ft. The potassium and thorium concentrations decrease and the moisture content
increases from less than 2 percent to almost 15 percent.

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

: Project: RCRA Dirilling 1999

LOG HEADER

Well: 299-W22-49

Borehole Information

Well# 299-W22-49
Elevation Reference n/a
Depth Reference _Ground Surface

Water Depth  _217.6 ft
Elevation na__ fi
Casing Stickup 11in.—1.2°. 8in. —4.7

Total Depth 239 fi

Instrument Calibration Date

Casing Diameter 11.75_in. Depth Interval Qto 50 fi Thickness 0.5 in
Casing Diameter 8.625 in. Depth Interval 0 to 2359 ft Thickness 0.5 in
Logging Information

Log Type: HPGe Spectral Gamma

Company Waste Management Technical Services

Logging Engineers S.E. Kos/ J.E. Meisner

Logging Date November, 8, 1999

Instrument Series RLSG07000S00.0

Logging Unit RLS-1

Depth Interval 0’ to 143.0° Prefix A680

140.0° to 238.5° A681

October 8, 1999

s minute.

Calibration Report WHC-SD-EN-TI-292, Rev. 0
Analysis Information

Company Waste Management Technical Services

Analyst Steven Kos

Date March 13, 2000

Depth Reference Ground Surface

Notes Spectral gamma measurements were acquired at 0.5-ft depth increments at a logging speed of 1.0 ft per

C.13




RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: Nov. 8, 1999,
Well: 299-W22-49 | Depth Datum: Ground Level
Total Gamma Potassium Uranium Thorium
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Depth (feet)

RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Driling 1999 Log Date: Nov. 8, 1999,
Well: 299-W22-49 ' Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
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Depth (feet)

RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 8, 1999
Well: 299-W22-49 | Depth Datum: Ground Level
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RLS Spectral Gamma Survey
Waste Management Technical Services

Summary Report

Project: RCRA Well Drilling 1999 Well: 299-W22-49

General Notes:
All log data were collected with reference to ground surface.

System Performance Verification: The pre- and post-log verification passed performance standards, indicating
the system was performing to specifications outlined in the procedures.

Repeat Interval: Repeat surveys were conducted between depths of 140.0 and 143.0 f, and between depths of
195.0 and 215 ft. The results show good repeatability of measurements.

Environmental Corrections: The spectral gamma log measurements have been corrected for casing attenuation
throughout the entire well, and a water correction was applied to the data acquired in the water to correct for the
attenuation of water.

Observations:

Cs-137 was the only man-made radionuclide identified. It was detected at ground surface at a concentration of
8.6 pCilg.

The range of the concentrations of the naturally occurring radionuclides potassium-40 (’K), uranium, and
thorium (KUT) are typical for Hanford formation and Ringold Formation sediments. The concentrations are, for
the majority of samples, between 5 and 10 pCi/g, between 0.5 and 4 pCi/g, and between 0.5 and 2 pCi/g
respectively. Some erratic peaks are outside of these ranges.

Some of the erratic nature observed on the uranium concentration plot is indicative of the presence of radon in
the borchole. Elevated countrates were detected on the paper wipes that are utilized to clean the cable as the
logging tool is withdrawn from the borehole. The health physics technician determined that the rate at which the
countrates on the wipes diminished was consistent with the decay of radon.

The profile of the total gamma plot, which is the sum of all counts in the spectra for each 0.5-ft depth sample, is
most reflective of the K concentrations. However, the influence of uranium and thorium concentrations (more
specifically the gamma rays of these radionuclides) on the total gamma countrate can be seen in the region of the
borechole between depths of 120 and 144 ft. The most distinctive change in the KUT concentration occurs at
depth of about 144 f, and this change most likely correlates with a distinct lithologic change. The neutron-
neutron moisture log data indicate that a lithologic change has occurred in this region of the borehole by an
abrupt change in volumetric moisture content at a depth of 145 ff. The volumetric moisture content in the
sediments surrounding the borchole decrease rapidly over a one-ft depth interval from as high as 9 percent to less

than 1 percent.

The lower gross gamma countrate from ground surface to a depth of 50 ft reflects the attenuation caused by
double casings in this region of the borehole. A casing factor is applied to the data during the conversion of the
log data from counts per second to concentrations in pCi/g; however, the total gamama countrate measurcments
are not casing corrected.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA drilling 1999

LOG HEADER

Well: 299-W22-49

Borehole Information

Well # 299-W22-49

Elevation Reference n/a

Depth Reference _Ground Surface
Casing Diameter 11.75 in.
Casing Diameter 8.625 in.

Water Depth 217.6 ft
Elevation na #
Casing Stickup 11.75in.~1.2, 8.625in. - 4.7

Depth Interval 0to 50 _ft Thickness _0.5 in.

Depth Interval 0t0235.9 ft Thickness _0.5 in.

Total Depth 239 ft

Logging Information
Log Type: Neutron-Neutron Moisture
Company Waste Management Technical Services
Logging Engineers JL.E. Meisner
Instrument Series RLSMO00.0
Logging Date November 8, 1999
Logging Unit RLS-1
Depth Interval 45.0"to 144.75° Prefix MA48
138" t0 217.6° MA49
Instrument Calibration Date May 13, 1999
Calibration Report WHC-SD-EN-TI-306, Rev. 0

minute.

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

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

Project: RCRA Drilling 1999 Log Date: November 8, 1999
Borehole: 299-W22-49 Depth Datum: Ground Level

Moisture Vol. %

0 10 20
0 T
|
l
i |
10 1 | =
.
[ l
20 - i -
l M ! N
30 B { lntervé;l was not loggedg i
' |
|
40 o ; -
_ l ; f
. Measurements dcquired : :
! _.__!._...... -

50 g _in two casings

Depth (feet)

i
5
I
l
|
l
l
i
|
|
|
|
!
i
!

C.19




Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: November 8, 1999
Borehole: 299-W22-49 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture
Waste Management Technical Services

Project: RCRA Drilling 1999  Log Date: November 8,1999
Borehole: 299-W22-49 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Summary Report

Project: RCRA Drilling 1999 Well: 299-W22-49

General Notes

All log data were collected with reference to ground surface. The moisture survey was not conducted in the
11.75-in.~diameter casing (from ground surface to 2 depth of 50 ft) since the logging tool is not calibrated for this
size casing. The survey was terminated at a depth of 217.6 ft where groundwater was encountered.

System Performance Verification: The pre- and post-survey verification passed performance standards, -3.4%
in the shield verifier.

Repeat Interval: Repeat surveys were conducted between depths of 138 and 145 ft, between depths of 135 and
150 ft, and between depths of 212 and 217 ft. The results show good repeatability of the moisture profiles from

the original and repeat surveys.

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

Observations

The moisture values range from less than two percent volumetric moisture content at a depth of 63 ft, to as high
as almost 19 percent volumetric moisture content at a depth of about 104 fi. The initial low values between
depths of 45 and 51 ft were acquired in double casings and are not valid measurements. These measurements
can be utilized to determine the bottom of the double casing string, which is located at a depth of 51 ft.

The moisture values are highly variable between depths of 90 and about 146 fi, as indicated by the many narrow
peaks. These peaks most likely correlate with thin intervals of fine-grained sediments that retain moisture. The
potassium, uranium, and thorium concentrations (as derived from the spectral gamma survey that was conducted
in this borehole) show higher concentrations in this region of the borchole, but do not show variations in
concentration that can be directly correlated with the narrow peaks on the moisture plot. In both the spectral
gamma and moisture data, an abrupt change occurs at a depth of about 145 to 146 ft. The KUT concentrations
decrease and the moisture content decreases from almost 10 percent to 2 percent.

The decreased moisture content between depths of 45 and 50 fi is caused from logging in two casings and these
measurements are not valid; however, they do show that the bottom of the double casing string occurs at a depth
of S0 ft.

The moisture content increases (to an off-scale value) at a depth of about 217 f& where groundwater is
encountered. :
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RLS Spectral Gamma/Sodium Iodide Survey

Waste Managemen

t Technical Services

LOG HEADER

Project: RCRA drilling 1999

Well: 299-W22-50

Borehole Informatioh

Well # 299-W22-50
Elevation Reference n/a_
Depth Reference _Ground Surface

Water Depth
Elevation

Casing Diameter 11.75
Casing Diameter 8.625
Casing Diameter 6.625 in.
Casing Diameter 3.75 in.

n.
n.

Depth Interval 0to 50 ft
Depth Interval Qto 241 #
Depth Interval 010474 #
Depth Interval 0 to 547.35 ft

218 f
na ft

Total Depth 547.35 ft

Casing Stickup 11.75” - 0’, 8.625” — 0°, 6.625”- 0.67°, 3.75 -4.2°

Thickness _0.5 in
Thickness _0.5 in
Thickness _0.5 in
Thickness _0.375 in

Logging Information

Log Type: HPGe Spectral Gamma

Company Waste Management Technical Services

Logging Engineers J.E. Meisner

Logging Dates November 30, 1999, January 14, 2000

Instrument Series RLSG07000S00.0/RLSN2.0*

Logging Unit RLS-1 :

Depth Interval 0’ to 145.0° Prefix A682
125.0” to 240.5” A683
230.0’to0 353.5 A695
350.0’t0 475.5” A696
440.0° to 545.5°* A694

Instrument Calibration Date

. October 8, 1999/January 18, 1999*

Calibration Report WHC-SD-EN-TI-292, Rev. 0
‘ WHC-SD-EN-T1-293, Rev. 0*
*Bottom of the borehole was logged with a sodium iodide detector designated RLSN2.0

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

Notes HGPe spectral gamma and sodium iodide logging tools were utilized to log this borehole. Measurements
were acquired with both of these tools at 0.5-ft depth increments at a logging speed of 1.0 ft per minute.
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Depth (feet)

RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: Nov. 30, 1999,

Jan. 14&15, 2000
Well: 299-W22-50 Depth Datum: Ground Level
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RLS Spéctral Gamma Survey

Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999,

Jan. 14&15, 2000
Well: 299-W22-50
Depth Datum: Ground Level

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

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999

Jan.14&15, 2000
Well: 299-W22-50
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: Nov. 30, 1999

~Jan. 14&15, 2000
Well: 299-W22-50 Depth Datum: Ground Level

Total Gamma Potassium Uranium Thorium
c/s pCilg pCiig pCilg
0] 100 200 300 400 o0 10 20 30 0 5 10 01234
270 N ; : ) : i .?J : D ’

280 -

e

'

290 H

300 -

1
|
g ey

i
|

Y Vs o s S D A P ¥
I

Lot

310 -

T
|

»
T

4

g | ] 118
& ! L&
= 320 1 L n n
whd 73 1 N
Q. i i B
@ J . R
(a] . 1 R
330 A - B e r
” “ Ak
340 - - r -W S
350 ~ Repeat maw.w<0< 7] ~ in -
i 350’ - 353.5' ) ] ]
360 - Lo - LSt
370 L—— _ ] 1 &

- C.27
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: Nov. 30, 1999

Jan. 14&15, 2000
Well: 299-W22-50 Depth Datum: Ground Level
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RLS Spectral Gamma Survey:
Waste Management Technical Services

Project: RCRA Dirilling 1999 Log Date: Nov. 30, 1999
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I 299-W22-50
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RLS HPGe and Nal Surveys
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999

Jan. 14&15, 2000
Well: 299-W22-50 '
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Depth (feet)

RLS HPGe and Nal Surveys
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: Nov. 30, 1999
, Jan. 14815, 2000
Well: 299-W22-50
Depth Datum: Ground Level
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RLS HPGe and Nal Survey

Waste Management Technical Services

Summary Report

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

General Notes:

Logging was performed in this borehole with both HPGe and Nal detectors. The Nal detector was utilized only
in the 3.75-in.-diameter casing, and was used to acquire only gross gamma measurements. This smaller casing
was used to advance the borehole to TD after the 6.625-in.~diameter casing could not be advanced. There was
insufficient clearance between the inside surface of the 3.75-in.-diameter casing and the outside surface of the
HGPe tool housing.

All log data were collected with reference to ground surface.

System Performance Verification: The pre- and post-log verification passed performance standards, indicating
the system was performing to specifications outlined in the procedures.

Repeat Interval: Repeat surveys were conducted between depths of 125.0 and 145.0 ft, between depths of 235.0
and 240.5 fi, between depths of 350 and 353.5 ft, between depths of 454 and 474 ft, between depths of 508 and
510 ft (Nal survey), and between depths of 535 and 545.5 ft (Nal survey). All of the repeat surveys show good
repeatability of measurements.

Environmental Corrections: The spectral gamma log measurements have been corrected for casing attenuation
throughout the entire well, and a water correction was applied to the data acquired in the water to correct for the
attenuation of water.

Observations:

Cs-137 was the only man-made radionuclide identified. It was detected at a depth of 1 ft at a concentration of 19
pCi/g.

The range of the concentrations of the naturally occurring radionuclides potassium-40 (*K), uranium, and
thorium (KUT) are typical for Hanford formation and Ringold Formation sediments. The concentrations are, for
the majority of samples, between 5 and 25 pCi/g, between 0.5 and 5 pCi/g, and between 1 and 2 pCi/g
respectively. Some erratic peaks are outside of these ranges.

Some of the erratic nature observed on the uranium concentration plot (during the first survey from 0 to 240 ft) is
indicative of the presence of radon in the borehole. Elevated countrates were detected on the paper wipes that are
utilized to clean the cable as the logging tool is withdrawn from the borehole. The health physics technician
determined that the rate at which the conntrates on the wipes diminished was consistent with the decay of radon.

The profile of the total gamma plot, which is the sum of all counts in the spectra for each 0.5-ft depth sample, is
most reflective of the “K concentrations; however, the influence of uranium and thorium concentrations (more
specifically the gamma rays of these radionuclides) on the total gamma countrate can be seen in the region of the
borehole between depths of 406 and 430 ft. The most distinctive changes in total gamma countrate (and
associated potassium and thorium concentrations) occur at a depth of about 136 ft, and between depths of 424
and 432 &, where distinct lithologic changes most likely occur. The moisture log acquired in this borehole
indicates intermittent thin intervals of elevated moisture content between depths of about 90 and 140 fi.

The lower gross gamma countrate from ground surface to a depth of 50 ft reflects the attenuation caused by
double casings in this region of the borchole. A casing factor is applied to the data during the conversion of the
log data from counts per second to concentrations in pCi/g; however, the total gamma countrate measurements
are not casing corrected.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

LOG HEADER

' Project: RCRA drilling 1999 Well: 299-W22-50

Borehole Information

Well# 299-W22-50 Water Depth _218 ft Total Depth 547.35 ft
Elevation Reference n/a Elevation na ft
Depth Reference _Ground Surface Casing Stickup 11.75™0’, 8.625” — 0°, 6.625” — 0.67°, 3.75" - 4.2

Casing Diameter 11.75 in. Depth Interval 0to 50 ft Thickness _0.5 in.
Casing Diameter 8.625 in. Depth Interval 010241 f Thickness _0.5 in.
Casing Diameter 6.625 in. Depth Interval 0to474 f Thickness _0.5 in.
Casing Diameter 3.75 in. Depth Interval 0to 547.35 ft Thickness _0.3735 in.

Logging Information

Log Type: Neutron-Neutron Moisture

Company Waste Management Technical Services

Logging Engineers L.E. Meisner

Instrument Series RLSM00.0

Logging Date November 30, 1999

Logging Unit RLS-1

Depth Interval 0" to 150° Prefix MAS50

145" t0 218.3° MAS]

Instrument Calibration Date May 13, 1999

Calibration Report WHC-SD-EN-TI-306, Rev. 0
Analysis Information

Company Waste Management Technical Services

Analyst Steven Kos

Date December 16, 1999

) Depth Reference Ground Surface

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

Project: RCRA Drilling 1999 |
Borehole: 299-W22-50
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

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

Borehole: 299-W22-50

Depth (feet)

Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture
Waste Management Technical Services

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

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

Project: RCRA Drilling 1998 Log Date: November 8,1999
Borehole: 299-W22-50 Depth Datum: Ground Level
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Summary Report

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

General Notes

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

System Performance Verification: The pre- and post-survey verification passed performance standards, -3.4%
in the shield verifier. :

Repeat Interval: A repeat survey was conducted between depths of 98 and 100 ft, between depths of 145 and
150 ft, and between depths of 200 and 218 fi. All of the repeat surveys show good repeatability of the moisture
profiles from the original and repeat surveys.

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

Observations

The moisture values range from less than 1 percent volumetric moisture content at a depth of 149 ft (not
including the low values between depths of 45 and 50 ft), to as high as 11 percent volumetric moisture content at
a depth of about 137 ft. The low moisture content values between depths of 45 and 50 ft occur in the region of
the borehole with double casings and these measurements are not valid for determination of moisture content.
These measurements can be utilized to determine the bottom of the double casing string, which is located at a

depth of 50 ft.

Several peaks of elevated moisture content (above a background of less than 5 percent) are observed between
depths of about 94 and 140 ft. These peaks most likely correlate with thin intervals of fine-grained sediments
that retain moisture. The potassium, uranium, and thorium concentrations (as derived from the spectral gamma
survey that was conducted in this borehole) doe not have features with which to correlate the moisture peaks with
the exception of the data at a depth of 140 ft. At this depth, the potassium and thorium concentrations decrease
sharply and the moisture content increases sharply.

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

Groundwater Analytical Data

This appendix contains analytical results from groundwater samples collected during drilling and
construction of wells 299-W22-48, 299-W22-49, and 299-W22-50. Columns 6 and 7 in this appendix
contain qualifiers that should be considered when using the analytical values. The definition of the
qualifiers are given below.

Qualifier Definition
U Undetected at the detection limit.
C For inorganics - blank contamination is above the practical quantitation limit
B - | For organics - compound was found in the blank (blank contamination)

For inorganics - result is less than the practical quantitation limit

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

Adjusted dilution factor

For inorganics - estimated value due to interference

One or more laboratory QC samples out of specification

i VoRlRIwal

Hold time exceeded

D.1




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

[romE
Sampie Analysis Lab Review Counting  JAnalysis
Constituent Date Filtered Value - [Units Qualifier Qualifier Error Error
236 ft bgs )
Aluminum 10/26/99 Y 22.3 ug/L uc
Calcium 10/26/99 Y 19400 ug/L c
Zinc 10/26/99 Y 14.2 ug/L
Vanadium 10/26/99 Y 4.8 ug/l B
Copper 10/26/99 Y 7.8 uglt B
Cobatt 10/26/99 Y 3.6 ugll U
Chromium 10/26/99 Y 3.2 ught U
Cadmium 10/26/99 Y 3 uglt U
Beryllium 10/26/99 Y 0.4 ug/L U
Barium 10/26/99 Y 87.2 ug/L.
Antimony 10/26/99 Y 57.9 ug/lL u
Strontium (elemental) 10/26/99 Y 103 ug/L
Sodium 10/26/99 Y 26300 ug/L Q
Siiver 10/26/98 Y 8.8 ug/L U
Potassium 10/26/99 Y 5250 ug/L
Nickel 10/26/99 Y 10.3 ug/L U
Manganese 10/26/99 Y 306 ugL
Iron 10/26/99 Y 40.3 ugit o]
Magnesium 10/26/99 Y 5070 ug/L
Tritium 10/26/89 N 122 pCiL u 17 180
Technetium-99 10/26/99 N 39.5 pCill 1.7 14
Uranium 10/26/99 N 0.198 ug/L 0.047
Gross beta 10/26/99 N 20.6 pCVL 24 37
Gross alpha 10/26/99 N 0.433 pGi/l. U 0.74 0.74
1,4-Dichlorobenzene’ 10/26/99 N 0.17 ug/L U
Total organic carbon 10/26/98 N 8.48 mg/L H
Temperature " 10/26/99 N 16.1 DegC
Total dissolved solids 10/26/99 N 178 mgiL
pH Measurement - 10/26/99 N 8.24 pH H
pH Measurement 10/26/99 N 7.97 pH
Nitrogen in Nitrate 10/26/99 N 3.87 mg/L D
Nitrogen in Nitrite 10/26/99 N 0.19 mg/l.
Specific Conductance 10/26/99 N 257 uS/cm (o4
Specific Conductance 10/26/99 N 263 umhos/cm
Alkalinity 10/26/99 N 74 mg/l
Trichloroethene 10/26/99 N 0.16 ug/L U
1,1,2-Trichloroethane 10/26/99 N 0.23 ug/L U
2-Butanone 10/26/99 N 20 uglL
1,1-Dichioroethane 10726199 N 0.13 ug/L 3]
Carbon tetrachioride 10/26/99 N 0.4 ug/ll J
Fluoride 10/26/99 N 041 mglt .
Chiloride 10/26/99 N 6.91 mg/L D Q
trans-1,2-Dichloroethylene 10/26/99 N 0.11 ugll U
cis-1,2-Dichloroethylene 10/26/99 N 0.15 ug/l. V)
Sulfate 10/26/99 N 21.3 mg/L D
Xylenes (total) 10/26/99 N 0.79 ug/L U
Tetrachloroethene 10/26/99 N 0.29 ug/'l U
Carbon disuffide 10/26/99 N 0.13 ug/L U
Methylenechloride 10/26/99 N 0.41 ug/L U
Vinyl chioride 10/26/99 N 0.1 ug/l U
1,1,1-Trichloroethane 10/26/99 N 0.14 ugll U
Benzene 10/26/99 N 0.13 ug/L U
1-Butanol 10/26/99 N 7 uglt U
Chloroform 10/26/99 N 0.8 ug/L J
Acetone 10/26/99 N 43 ug/l D
1,2-Dichloroethane 10/26/99 N 0.14 ug/L u
Ethyi cyanide 10/26/99 N 1.5 uglL U
4-Methyl-2-Pentanone 10/26/99 N 0.5 ug/L J
Tetrahydrofuran 10/26/99 N 1.6 uglL U
Toluene 10/26/99 N 0.26 ug/t u
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Table D.2. Analyses of Groundwater from Well 299-W22-49

TN
Sample alysis Lab Review Counting  jAnalysis
Constituent Date Filtered 'Value Units Qualifier Quatifier Error Error
219 ft bgs
1,1,1-Trichloroethane 11/4/99 N 0.14 ug/L 3] H
1,1,2-Trichloroethane 11/4/99 N 0.23 ug/lL U H
1,1-Dichloroethane 11/4/99 N 0.13 uglL [§] H
1,2-Dichloroethane 11/4/99 N 0.14 ug/L U H
1,4-Dichlorobenzene 11/4/99 N 0.17 uglt u H
1-Butanol 11/4/99 N 7 uglt U H
2-Butanone 11/4/99 N 0.89 ug/L U H
4-Methyi-2-Pentanone 11/4/99 N 0.15 ug/L U H
Acetone 11/4/99 N 0.33 ug/L U H
Alkalinity 11/4/99 N 90 mo/L H
Aluminum 11/4/99 Y 64.6 ug/L BC
Antimony 11/4/99 Y 57.9 uglt v
Barium 11/4/99 Y 22.5 ug/lL
Benzene 11/4/99 N 0.13 uglL u u- H
Beryllium 11/4/99 Y 0.4 ug/lL U u
Cadmium 11/4/99 Y 3 uglL U u
Calcium 11/4/99 Y 16200 ug/L c ¢
Carbon disulfide 11/4/99 N 0.13 uglL U u H
Carbon tetrachloride 11/4/99 N 0.6 ug/lL J H
Chloride 11/4/98 N 5.33 mg/L D D H
Chioroform 11/4/99 N 0.09 ug/L U u H
Chromium 11/4/99 Y 3.2 uglL u v
cis-1,2-Dichloroethyiene 1114199 N 0.15 ug/lL U u H
Cobalt 11/4/99 Y 3.6 uglL U u
Copper 11/4199 Y 5.9 ug/lL B B
Ethyl cyanide 11/4/99 N 1.5 uglL U u H
Fluoride 11/4/99 N 0.55 mg/L H
Gross alpha 11/4/99 N 1.7 pCiL U u 1.2 1.3
Gross beta 11/4/99 N 15 pClL 23 3.1
Iron 11/4/99 Y 85.8 ugit cC C
Magnesium 11/4199 Y 5070 ug/L
Manganese 11/4/189 Y 107 uglt
Methytenechloride 11/4/99 N 0.41 uglL U u H
Nickel 11/4/99 Y 10.3 ug/L U u
Nitrogen in Nitrate 11/4/99 N 3.06 mg/L D D H
Nitrogen in Nitrite 11/4/99 N 0.017 mg/lL B B H
pH Measurement 11/4/99 N 8.48 pH H
pH Measurement 11/4/99 N 8.94 pH
Potassium 11/4/99 Y 4980 ug/l
Sitver 11/4/99 Y 8.8 ug/l U u
Sodium 11/4/99 Y 25600 ug/L
Specific Conductance 11/4/99 N 1940 uS/cm c c H
Specific Conductance 11/4/99 N 245 umhos/cm :
Strontium (eiemental) 11/4/99 Y 70.9 uglt
Sulfate 11/4/99 N 13.9 mg/ D D H
Technetium-99 11/4/99 N 32.5 pCilL 1.4 14
Temperature 11/4/99 N 166 DegC
Tetrachioroethene 11/4/99 N 0.29 ug/L U u H
Tetrahydrofuran 11/4/99 N 1.6 ug/ll. U u H
Toluene 11/4/99 N 0.26 ug/L U u H
Total dissolved solids 11/4/99 N 182 mgni. H
Total organic carbon 11/4/99 N 2.94 mg/L H
trans-1,2-Dichioroethylene 11/4/99 N 0.11 ug/l u u H
Trichloroethene 11/4/99 N 0.16 ug/L uu H
Tritium 11/4/99 N 22000 pCil. 600 1300
Turbidity 11/4/99 N 1000 NTU
Uranium 11/4/99 N 0.815 uglL 0.13
Vanadium 11/4/98 Y 13.4 uglt.
Vinyl chioride 11/4/99 N 0.1 ugh U u H
Xylenes (total) 11/4/99 N 0.79 uglL U u H
Zinc 11/4192 Y 8.9 uglt BC BC
239 ft bgs
1,1,1-Trichloroethane 11/8/98 N 0.14 uglL U u

D3




Table D.2. (contd)

Sample Analysis Lab Review Counting IAnatysis
Constituent Date Filtered \Vaiue Units Qualifter Quatifier Error Error
1,1,2-Trichloroethane 11/8/99 N 0.23 uglt U
1,1-Dichloroethane 11/8/99 N 0.13 uglt U
1,2-Dichloroethane 11/8/98 N 0.14 ug/L U
1.4-Dichlorobenzene 11/8/99 N 0.17 ug/L U -
1-Butanol 11/8/99 N 7 uglL U
2-Butanone 11/8/99 N 6 ug/L J
4-Methyl-2-Pentanone 11/8/99 N 0.15 ug/t. ]
Acetone 11/8/99 N 13 ug/l B
Alkalinity 11/8/99 N 86 mg/L
Aluminum 11/8/98 Y 5§5.7 ug/lL BC
Antimony 11/8/99 Y 57.9 ug/L U
Barium 11/8/99 Y 32.8 uglt
Benzene 11/8/99 N 0.13 ug/L U
Bervllium 11/8/89 Y 0.45 ug/L B8
Cadmium 11/8/99 Y 3 uglt u
Calcium 11/8/99 Y 16400 ugit c
Carbon disulfide 11/8/99 N 0.13 ug/t U
Carbon tetrachloride 11/8/99 N 1 ug/ll J
Chloride 11/8/99 N 3.66 mg/L
Chioroform 11/8/99 N 1 uglt J
Chromium 11/8/99 Y 3.2 uglL ]
cis-1,2-Dichloroethylene 11/8/99 N 0.15 ug/_ U
Cobalt 11/8/99 Y 3.6 ug/t u
Copper 11/8/99 Y 4.4 ug/l. U
Ethyl cyanide 11/8/99 N 1.5 ug/lL U
Fluoride 11/8/99 N 0.55 mg/L
Gross alpha 11/8/99 N 1.84 pCilt J 1.2 1.2
Gross beta 11/8/99 N 4.92 pCiL 1.7 1.8
Iron 11/8/99 Y 57.2 ug/l o
Magnesium 11/8/99 Y 5320 ug/lt
Manganese 11/8/99 Y 244 uglt
Methylenechloride 11/8/99 N 0.41 uglL u
Nickel 11/8/99 Y 10.3 ug/L U
Nitrogen in Nitrate 11/8/99 N 1.78 mg/L
Nitrogen in Nitrite 11/8/99 N 0.019 mg/L B8
pH Measurement 11/8/99 N 8.13 pH H
pH Measurement 11/8/99 N 8.1 pH
Potassium 11/8/99 Y 3420 ug/L
Silver 11/8/99 Y 8.8 ug/lL
Sodium 11/8/99 Y 26000 ug/L
Specific Conductance 11/8/99 N 2180 uSicm o] H
Specific Conductance 11/8/99 N 244 umhos/cm
Strontium (elemental) 11/8/99 Y 67.3 ug/l.
Suffate 11/8/99 N 15.4 mg/L
Technetium-99 11/8/99 N 2.96 pCiL U 0.14 12
Temperature 11/8/89 N 175 DegC
Tetrachioroethene 11/8/99 N 0.29 ug/L U
Tetrahydrofuran 11/8/99 N 1.6 ug/lL U
Toluene 11/8/99 N 0.5 uglt J
Total dissolved solids 11/8/99 N 165 mg/l.
Total organic carbon 11/8/99 N 5.53 mg/L
trans-1,2-Dichloroethylene 11/8/99 N 0.11 uglL ] .
Trichloroethene 11/8/99 N 0.16 ug/L u
Tritium 11/8/99 N 18900 pCV/L 550 1100
Turbidity 11/8/99 N 1000 NTU
Uranium 11/8/99 N 0.919 uglt 0.22 R
Vanadium 11/8/99 Y 9.4 uglL B ’
Vinyi chloride 11/8/99 N 0.1 ug/t U
Xylenes (total) 11/8/98 N 0.79 uglt v
Zinc 11/8/99 Y 12.6 uglL C
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Table D.3. Analyses of Groundwater from Well 299-W22-50

1 Tou"
Sample JAnalysis  JLab Review Counting is
Constituent Date Filtered \Value Units Qualifier  §Qualifier Error Error
220 ft bgs
1,1,1-Trichloroethane 11/23/99 N 0.23 ug/L U
1,1,2-Trichtoroethane 11/23/99 N 0.31 ugll 3]
1,1-Dichloroethane 11/23/99 N 0.19 ug/L U
1,2-Dichloroethane 11/23/99 N 0.17 ug/L u
1.4-Dichlorobenzene 11/23/99 N 0.14 ugL U
1-Butanol 11/23/99 N 6.6 ug/L U
2-Butanone 11/23/98 N 4.5 ug/lL J
4-Methyl-2-Pentanone 11/23/99 N 1.3 uglL u
Acetone 11/23/99 N 4 ug/L U
Alkalinity 11/23/99 N 100 mg/L
Aluminum 11/23/99 Y 93.2 uglL B
Antimony 11/23/99 Y 40.9 ug/L u
Barium 11123/99 Y 59.5 ug/L B
Benzene 11/23/99 N 0.23 ug/L U
Beryllium 11/23/99 Y 0.6 uglt B
Cadmium 11/23/99 Y 3.3 uglL U
Calcium 11/23/99 Y 23200 ug/L.
Carbon disulfide 11123199 N 0.3 ught U
Carbon tetrachloride 11/23r99 N 13 ugL
Chioride 11/23/99 N 4.8 mg/l
Chiloroform 11/23/99 N 2.3 ug/l J
Chromium 11/23/99 Y 3 ug/lh U
cis-1,2-Dichloroethylene 11/23/99 N 0.18 ug/l. U
Cobait 11/23/99 Y 2.8 ug/L u
Copper 11/23199 Y 6.4 ug/lL U
Ethyi cyanide 11/23/99 N 2.6 ug/lL U
Fluoride 11/23/99 N 0.42 mg/L
Gross aipha 11/23/99 N 2.11 pCit [§) 25 25
Gross beta 11/23/99 N 1420 pCi/lL 50 200
Iron 11/23/99 Y 66.6 ug/L B
Magnesium 11723799 Y 7300 ug/L
Manganese 11/23/99 Y 165 ug/l.
Methylenechloride 11/23/99 N 0.37 ug/it U
Nickel 11723199 Y 12.8 uglt u
Nitrogen in Nitrate 11/23/99 N 13.1 mgiL D H
Nitrogen in Nitrite 11/23/99 N 0.011 mg/L. B H
pH Measurement 11/23/199 N 8.4 pH
Potassium 11/23/99 Y 6880 ug/L
Silver 11/23/99 Y 5.5 ug/L 7]
Sodium 11/23199 Y 28200 ug/L
Specific Conductance 11/23/99 N 0.31 uS/em BC
Strontium (elemental) 11/23/69 Y 104 ug/L.
Sulfate 11/23/99 N 14.2 molL
Technetium-29 11/23/99 N 4240 pCiL 3 320
Tetrachloroethene 11/23/99 N 0.57 ught U
Tetrahydrofuran 11/23/99 N 1.5 ug/lL U
Toluene 11/23/98 N 0.33 ugit U
Total dissolved solids 11/23/99 N 223 mg/L
Total organic carbon 11/23/98 N 3 mg/l
trans-1,2-Dichioroethylene = 11/23/99 N 0.26 uglL u
Trichloroethene 11/23/99 N 0.16 uglL V)
Tritium 11/23/99 N 31400 pCilL 720 1700
Uranium 11/23/99 N 0.784 ug/L 0.19
Vanadium 11/23/99 Y 12.2 ug/lL B
Vinyi chioride 11/23/99 N 0.17 ug/t U
Xytenes (total) 11/23/99 N 0.61 ug/lL U
Zinc 11/23/99 Y 11.7 ugll B
241 ft bgs
1,1,1-Trichloroethane 11/29/99 N 0.23 ugll. u
1,1,2-Trichloroethane 11/29/99 N 0.31 ught 3)
1,1-Dichloroethane 11/29/99 N 0.19 uglL U]
1,2-Dichloroethane © 11/29/99 N 0.17 ug/llL U
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Table D.3. (contd)

TOo
Sample }V Janalysis  JLab Review Counting is
Constituent Date Fittered alue Units ualifier  fQualifier  [Error Error
1,4-Dichlorobenzene 11/29199 N 0.14 ug/L U
1-Butanol 11/29/99 N 6.6 ug/ll u
2-Butanone 11/29/99 N 0.7 uglL u
4-Methyi-2-Pentanone 11/29/99 N 1.3 ug/lL u
Acetone 11/29/99 N 4 ug/ll. U
Alkalinity 11/29/99 N 101 mgiL
- Aluminum 11/29/99 Y 421 uglL B
Antimony 11129199 Y 88.6 uglL
Barium 11/29/99 Y 26.9 ug/lL B
Benzene 11/29/99 N 0.23 uglt u
Beryllium 11/29/99 Y 0.5 ug/l. u
Cadmium 11/29/99 Y 4.3 uglL B
Calcium 11/29/99 Y 17800 ug/L Q
Carbon disulfide 11/29/99 N 0.3 ugl. u
Carbon tetrachioride 11/29/99 N 56 uglL
Chloride 11/20/99 N 2.5 mglt Q
Chioroform 11/20/99 N 0.91 ug/l J Q
Chromium 11/29/99 Y 3 ug/l u
cis-1,2-Dichloroethylene 11/29/99 N 0.18 uglt u
Cobalt 11/29/99 Y 4.3 uglL B
Copper 11/29/99 Y 6.4 ug/l. u
Ethyl cyanide 1112999 N 2.6 uglL v
Fiuoride 11/29/99 N 0.46 mg/L
Gross alpha 11/29/99 N 1.97 pCin. J 1.3 1.4
Gross beta 11/29/99 N 264 pCiL 92 37
Iron 11/29/99 Y 89 ug/t. B
Magnesium 11120199 Y 6020 ug/l.
Manganese 11/29198 = Y 87.3 uglL Q
Methylenechloride 11/29/99 N 0.37 uglL v
Nickel 11/29/99 Y 12.8 ug/lL u :
Nitrogen In Nitrate 11/29/99 N 2.9 mglL b HQ
Nitrogen In Nitrite 11/20/99 N 0.0074 mg/L U H
pH Measurement 11/29/99 N 8.1 pH
pH Measurement 11/29/99 N 7.9 pH
Potassium 11/29/90 Y 2880 ug/L 8
Silver 11/29/99 Y 55 g/l U
Sodium 11/29/99 Y 20400 ug/L Q
Specific Conductance 11/29/99 N 235 umhos/cm
Specific Conductance 117129/98 N 0.19 uSicm BC
Strontium (elemental) 11/29/99 Y 68.6 ug/lL
Sulfate 11/29/99 N 12.5 mg/l. Q
Technetium-99 11/29/99 N 812 pCilL 14 69
Temperature 11/20/99 N 19.5 Deg C
Tetrachioroethene 11/29/99 N 0.57 ug/L U
Tetrahydrofuran 11/29/99 N 1.5 ug/l v
Toluene 11/29/99 N 0.33 ugll. v
Total dissolved solids 11/29/99 N 191 mg/L. H
Total organic carbon 11/29/99 N 0.41 mg/L B
frans-1,2-Dichloroethylens  11/29/99 N 0.26 ug/L v
Trichioroethene 11/29/99 N 0.16 ug/L u
Tritium 11/20/99 N 19900 pCit. 570 1200
Turbidity 11/29/99 N 320 NTU
Uranium 11/29/99 N 3.34 it Q 0.54
Vanadium 11/29/99 Y 20.8 ug/lL 8
Vinyl chioride 11/29/99 N 0.17 uglL U
Xylenes (total) 11/29/99 N 0.61 uglt U
Zinc 11/29/99 Y 231 ugl Q
258 ft bgs
1.1,1-Trichloroethane 12/14/99 N 0.23 uglL u
1,1,2-Trichloroethane 12/14/99 N 0.31 uglL u
1,1-Dichioroethane 12/14/99 N 0.19 ug/l U
1,1-Dichioroethene 12/14/99 N 0.23 uglL Y
1,2-Dichloroethane 12/14/99 N 0.17 uglt U
1,4-Dichlorobenzene 12/14/99 N 0.14 ugh u
1-Butano! 12/14/99 N 6.5 uglt U
2-Butanone 12/14/99 N 0.7 ug/lL U
4-Methyl-2-Pentanone 12/14/99 N 1.3 uglL u
Acetone 12/14/99 N 4 ygit. u
Alkalinity 12/14/99 N 106 mg/l.




Table D.3. (contd)

t‘Sample Janalysis  JLab Review Counting alysis
Constituent Date Fiftered Value Units Qualifier Qualifier Error Error
Aluminum 12/14/99 Y 19.7 uglL U
Antimony 12/14/99 Y 40.9 ug/L U
Barium 12/14/99 Y 27.7 ugll. B
Benzene _ 12/14/99 N 0.23 ugll u
Beryllium 12/14/99 Y 0.5 ug/L u
Cadmium 12/14/99 Y 3.3 ugh. v
Calcium 12/14/99 Y 26300 uglt
Carbon disulfide 12/14/99 N 0.3 ugll U
Carbon tetrachloride 12114199 N 0.94 ug/l. J
Chioride 12/14/99 N 3.1 mgil ~
Chiorobenzene 12/14/99 N 0.28 ug/L -U,
Chioroform 12/14/99 N 0.69 ug/L J
Chromium 12/14/99 Y 3 ugll U
cis-1,2-Dichioroethylene 12/14/99 N 0.18 ugL u
Cobait 12/14/9¢ Y | 2.8 uglt U
Copper 12/14/99 Y 6.4 ug/L U
Ethyl cyanide 12/14/99 N 2.6 uglh u
Fluoride 12/14/99 N 0.44 mg/L
Grass alpha 12/14/99 N 1.1 pCiL. J 0.91 0.94
Gross beta 12/14/99 N 6.34 pCilL 1.7 1.9
Iron 12/14/99 Y 43.4 ugll B
Magnesium 12/14/99 Y 9250
Manganese 12/14/99 Y 42.7 ug/l
Methylenechioride 12/14/99 N 0.37 ught U
Nickel 12/14/99 Y 12.8 uglt u
Nitrogen in Nitrate 12/14/99 N 0.48 mg/L H
* Nitrogen in Nitrite 12/14/99 N 0.0074 mg/L U H
pH Measurement 12/14/99 N 8.2 pH
Potassium 12/14/99 Y 3360 ug/L B
Silver 12/14/199 Y 5.5 uglt U
Sodium 12/14/99 Y 11600 ug/L
Specific Conductance 12114/99 N 228 uS/em c
Strontium (elemental) 12/14/99 Y 97.8 ugl.
Sulfate 12/14/99 N 14.4 mg/lL
Technetium-99 12/14/99 N 7.03 pCiL u 0.35 11
Tetrachloroethene 12/14/99 N 0.57 ug/ll u
Tetrahydrofuran 12/14/99 N 1.5 uglL u
Toluene 12/14/99 N 0.33 ugit U
Total dissolved solids 12/14/99 N 106 mg/L
Total organic carbon 12/14/99 N 0,84 mglL B
trans-1,2-Dichloroethylene  12/14/99 N 0.26 ug/l v
Trichloroethene 12/14/99 N 0.16 ug/l U
Tritium 12/14/99 N ‘969 pCi. 97 270
Uranium 12/14/99 N 1.09 uglL 0.18
Vanadium 12/14/99 Y 38.2 ugll B
Vinyi chioride 12/14/99 N 0.17 uglt. u
Xylenes (total) 12/14/99 N 0.61 ug. U
Zinc 12/14/99 Y 164 ugll
313 ftbgs
1,1,1-Trichloroethane 12/15/99 N 0.23 ug/l. u
1,1,2-Trichloroethane 12/15/99 N 0.31 uglL U
1,1-Dichloroethane 12/15/99 N 0.19 ugl u
1,2-Dichloroethane 12/15/99 N 0.17 ugl u
1,4-Dichlorobenzene 12/15/89 N 0.14 ugl. U
1-Butanol 12/15/99 N 6.6 ug/l. u
2-Butanone 12/15/99 N 0.7 ugl u
4-Methyl-2-Pentanone 12/15/99 N 1.3 uglh U
Acetone 12/15/99 N 4 ugit. u
Alkalinity 12/15/99 N 114 mg/L
_Aluminum 12/15/99 Y 26.5 ug/L. u
Antimony 12/15/99 Y 19.7 uglL u
Barium 12/15/99 Y 276 ugl . B
Benzene : 12/15/99 N 0.23 ug/l. u
Beryllium 12/15/89 Y 0.2 ugll. u
Catmium 12115189 Y 2 ugll u
Calcium 12/15/99 Y 28700 ug/L
Carbon disutfide 12/15/99 N 0.3 uglL u
Carbon tetrachioride 12/15/99 N 1.5 ugll J
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Table D.3. (contd)

TOwar
Sample fAnalysis Lab Counting alysis
Constituent Date Fittered Value Units Qualifier Error
Chioride 12/15/99 N 4.4 mg/L
Chioroform 12/15/99 N 0.8 uglL J
Chromium 12/15199 Y 2.7 ug/lL U
cis-1,2-Dichloroethytene 12/15/99 N 0.18 ug/lL u o
Cobalt 12/15/99 Y 2.5 ug/L U
Copper 12/15/99 Y 4 ug/L U
Ethyl cyanide 12/15/99 N 2.6 ug/l V]
Fluoride 12115199 N 0.44 mg/L
Gross alpha 12/15/99 N 0.828 pCilL U 0.97 0.98 o
Gross beta 12/15/99 N 5.83 pCilL 1.7 1.9
Iron 12/15/99 Y 95.5 ug/l B
Magnesium 12/15/99 Y 10200 ug/L
Manganese 12/15199 Y 14.8 ug/L B
Methylenechloride 12/15/99 N 0.37 ug/l. U
Nickel 12/15/09 Y 10 ugll U
Nitrogen in Nitrate 12/15/99 N 0.26 mg/L
Nitrogen in Nitrite 12/15/99 N 0.0074 mg/L U
pH Measurement 12/15/99 N 7.9 pH
Potassium 12/15/199 Y 3230 ug/l B
Silver 12/15/99 Y 8 ug/lL U
Sodium 12/15/99 Y 12700 wg/L
Specific Conductance 12/15/99 N 242 ySicm C
Strontium (elementat) 12/15/89 Y 108 ug/L
Sulfate 12115/99 N 14.4 mg/
Technetium-99 12/15/98 N -6.06 pCilL U 0.31 12
Tetrachioroethene 12/15/99 N 0.57 ug. U
Tetrahydrofuran 12/15/99 N 1.5 ug/l. v
Toluene 12/15/99 N 0.33 ug/lL U
Total dissolved solids 12/15109 N 130 mg/lL
Total organic carbon 12/15139 N 0.31 mg/L B
trans-1,2-Dichloroethylene  12/15/99 N 0.26 ug/l U
Trichloroethene 12/15/99 N 0.16 ug/t. u
Tritium 12/15/99 N 304 pCilL J 39 200
Uranium 12/15/99 N 0.58 ug/L 0.094
Vanadium 12/15/99 Y 27.1 ught B
Vinyl chioride 12/15/09 N . 0.17 ug/t. u
Xylenes (totaf) 12/15199 N 0.61 ug/L U
Zinc 12/15/99 Y 267 ugl
393 ft bgs
1,1,1-Trichloroethane 12117199 N 0.23 ught u
1,1,2-Trichloroethane 12117199 N 0.31 ug. v
1,1-Dichloroethane 12/17/99 N 0.19 uglL U
1.2-Dichlioroethane 12117199 N 0.17 ugh U
1,4-Dichlorobenzene 12/17/99 N 0.14 uglL u
1-Butanol 12117199 N 6.6 ug/l U
2-Butanone 12117199 N 0.7 ug/lL )
4-Methy-2-Pentanone 12117199 N 1.3 ugll u
Acetone 12117199 N 4 uglh U
Alkalinity 12117199 N 126 mg/it
Aluminum 12117189 Y 28.5 ug/l U
Antimony 12/17/99 Y 19.7 ugll ]
Barium 12/17/99 Y 434 ug/l B
Benzene 12/17/99 N 0.23 ugh. U
Beryllium 1217199 Y 0.2 ugh U
Cadmium 12117199 Y 2 ugh 1] ’
Calcium 12/17/99 Y 33400 ug/L
Carbon disutfide 12117199 N 0.3 uglL v
Carbon tetrachloride 12/17199 N 5.6 ug/L
Chiloride 12117199 N 15.2 mglt D v
Chioroform 12117199 N 0.78 ug/t J
Chromium 12/17/99 Y 2.7 ugll U
cis-1,2-Dichioroethyiene 12117198 N 0.18 ug/L U
Cobalt 12/17198 Y 2.5 uglL U
Copper 12/17/99 Y 4 uglt u
Ethyt cyanide 12/17/99 N 2.6 uglt U
Fluoride 12/17/99 N 0.41 mg/L
Gross alpha 12/17/99 N 3.28 pCilL 1.8 18
Gross beta 12/17/99 N 7.97 pCifl. 1.9 22
D.8




Table D.3. (contd)

Sample
Date Fiftered

" TORET
lAnaiysns J‘L)ab Review Counting alysis
Value Units ualifier Qualifier Error Eror

)Constituent
lron 12/17/99 Y 36.4 ugll B
‘Magnesium 12/17/99 Y 12400 ugl.
Manganese 12/17/99 Y 31.2 ught
Methylenechloride 12/17/99 N 0.37 ug/lL U
Nicket 12117199 Y 10 uglL U
Nitrogen in Nitrate 12/17/99 N 0.72 mgit H
Nitrogen in Nitrite 12/17/99 N 0.0074 mg/L. u H
pH Measurement 12/17/99 N 7.9 pH
Potassium 12117199 Y 3690 ug/L B
Silver 12117199 Y 8 uglL u
Sodium 12/17199 Y 14300 ug/L Q
Specific Conductance 12/17/99 N 307 uS/icm [
Strontium (elemental) 12/17/99 Y - 135 ug/lL.
Sulfate 12117/98 N 16.1 mg/L
Technetium-99 12117199 N -5.98 pCilL U 0.31 12
Tetrachloroethene 12/17/99 N 0.57 uglt U
Tetrahydrofuran 12/17/99 N 1.5 ugiL U
Toluene 12/17/99 N 0.33 ugh U
Total dissolved sofids 12/17/99 N 220 mg/l.
Total organic carbon 12/17/99 N 0.22 mgh B
trans-1,2-Dichloroethylene ~ 12/17/99 N 0.26 ug/lL U
Trichioroethene 12117198 N 0.16 ug/L u
Tritium 12/17/99 N 185 pCilL u 26 180
Uranium 12117199 N 0.787 ught 0.13
Vanadium 12/17/99 Y 239 uglt B
Vinyl chioride 12117199 N 0.17 wgiL 8]
Xylenes (total) 12117199 N 0.61 ug/L U
Zinc 12/17/99 Y 231 wgit
441 ftbgs
1,1,1-Trichloroethane 12/22/99 N 0.23 ug/L U H
1,1,2-Trichloroethane 12/22/99 N 0.31 uglL U H
1,1-Dichioroethane 12/22/99 N D.19 ught 4] H
1,2-Dichioroethane 12/22/99 N 0.17 ught U H
1,4-Dichlorobenzene 12/22/99 N 0.14 ught u H
1-Butanol 12/22/99 N 6.6 ugt ) H
2-Butanone 12/22/89 N 1.1 wgit J H
4-Methyl-2-Pentanone 12/22/99 N 1.3 ugl u H
Acetone 12122199 N 4 uglt U H
Alkalinity 12122199 N 115 mg/L H
Aluminum 12122199 Y 26.5 uglL U
Antimony 12/22/99 Y 19.7 ug/L. U
Barium 12122/99 Y 458 uglt B
Benzene 12/22/99 N 0.23 uglL U H
Beryliium 12/22/99 Y 0.2 ugt U
Cadmium 12/22/99 Y 2 ugh u
Calcium 12/22/89 Y 33000 ug/t
Carbon disulfide 12/22/89 N 0.3 ug/L U H
Carbon tetrachloride 12/22/89 N 0.89 uglt J H
Chloride 12/22/99 N 10 mg/L. D
Chloraform 12/22/99 N 0.76 ug/lL J H
Chromium 12/122/99 Y 2.7 uglL (¥)
cis-1,2-Dichloroethylene 12/22/99 N 0.18 uglL U H
Cobait 12/22/99 Y 2.5 ug/l U
Copper 12/22/99 Y 4 ug/L u
Ethyl cyanide 12/22/99 N 2.6 ught U H
Fluoride 12/22/99 N 0.34 mg/lL
Gross alpha 12/22/99 N 0.857 pCilL 1) 1 1.1
Gross beta 12/22/99 N 5 pCilL 1.6 1.7
fron 12/22/89 Y 38.7 uglL B
Magnesium - 12/22/99 Y 12500 vg/L
Manganese 12/22/99 Y 167 ug/t
Methylenechloride 12/22/99 N 0.37 ugl. U H
Nickel 12122/99 Y 10 ug/L U
Nitrogen in Nitrate 12/22/99 N 2.9 mg/l D H
Nitrogen in Nitrite 12722199 N 0.0074 mg/L U H
pH Measurement 12122199 N 7.7 pH
Potassium 12/22/99 Y 3650 ug/l. B
Silver 12122199 Y 8 uglt u
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Table D.3. (contd)

[ TO
Sample Lab Counhng alysis
Constituent Date Filtered [Value Quallﬁer Error

Sodium 12/22/99 Y 15500 ug/L

Specific Conductance 12/22/99 ‘N 323 uS/cm [

Strontium (elemental) 12/22/99 Y 149 ug/l

Sulfate 12/22/99 N 19.3 mg/L D
Technetium-99 12/22/99 N 0.577 pCiL U 0.03 12
Tetrachloroethene 12/22199 N 0.57 ug/lL u H
Tetrahydrofuran 12/22/99 N 1.5 ug/l. u- H
Toluene 12/22/99 N 0.33 ug/L u H
Total dissolved solids 12/22/99 N 119 mg/L H
Total organic carbon 12/22/99 N 0.58 mg/L B
trans-1,2-Dichloroethylene  12/22/99 N 0.25 uglL [§] H
Trichloroethene 12/22/98 N 0.16 ug/l. 3] H
Tritium 12/22/89 N -20.1 pCiL U 3.1 180
Uranium 12/22/99 N 0.43 uglL 0.07
Vanadium 12/22/99 Y 152 ugll B

Vinyt chioride 12/22/99 N 0.17 ugll U H
Xylenes (total) 12/22/98 N 0.61 ug/l. V] H
Zinc 12/22/99 Y 292 ug/L

545 ft bgs

1,1,1-Trichloroethane 112/00 N 0.23 ug/L u
1,1,2-Trichloroethane 1/12/00 N 0.31 uglt U
1,1-Dichloroethane 1/12/00 N 0.19 ught U
1.,1-Dichioroethene 1112100 N 0.23 ug/t U
1,2-Dichloroethane 1/12/00 N 0.17 ugit u
1.4-Dichlorobenzene 1112100 N 0.14 ug/L U

1-Butanol 1/12/00 N 6.6 ug/l U

2-Butanone 1/12/00 N 0.7 uglt u
4-Methyl-2-Pentanone - 1/12/00 N 1.3 uglt. U

Acetone 1112/00 N 4 uglt U

Alkalinity 1/12/00 N 96 mg/L

Aluminum 1/12/00 Y 20.9 ugn.

Antimony 1/12/00 Y 40.9 ug/lL u

Barium . 1112/00 Y 18 uglL B

Benzene 1112/00 N 0.23 uglL U

Berylium 111200 Y 0.55 uglL B

Cadmium 1/12/00 Y 3.3 ug U

Calcium 1/12/00 Y 20200 uglL

Carbon disulfide 112/00 N 0.3 uglL u

Carbon tetrachloride 1/12/00 N 0.23 ug/lL u

Chloride 1112100 N 5.8 mg/L D
Chlorobenzene 1/12/00 N 0.28 ug/ll ]

Chloroform 1/12/00 N 0.23 ugh. U

Chromium 1/12/00 Y 3 ugl u
cis-1,2-Dichloroethyiene 1/12/00 N 0.18 ug/l u

Cobalt 1112100 Y 2.8 uglt u

Copper 1/12/00 Y 6.4 ug/L U

Ethyl cyanide 1/12/00 N 2.6 ug/L U

Fluoride 1/12/00 N 0.73 mg/L .

Gross alpha 1/12/00 N. 20.9 pClL 38 6
Gross beta 1/12/00 N 12.7 pCilL 2.1 28
iron 1/12/00 Y 218 uglL

Magnesium 1/12/00 Y 8010 ug/L.

Manganese 1/12/00 Y 38.1 uglt

Methylenechloride 112/00 N 0.37 ug/lL u

Nicket 1/12/00 Y 12.8 uglL u

Nitrogen in Nitrate 1112100 N 1.4 mgi. D

Nitrogen in Nitrite 1/12/00 N 0.0074 mg/L. u

pH Measurement 1/12/00 N 8.5 pH

Potassium 1/12/00 Y 5470 ug/L

Silver 1/12/00 Y 5.5 uglL V]

Sodium 1/12/00 Y 16600 ugh.

Specific Conductance 1/12/00 N 234 uS/cm [

Strontium (elemental) 1/12/00 Y 102 ug/L

Sulfate 1/12/00 N 18.9 mg/l D
Technetium-99 1/12/00 N -1.89 pCiL u 0.1 12
Tetrachloroethene 1/12/00 N 0.57 uglL ]
Tetrahydrofuran 1/12/00 N 1.5 ugll U

Toluene 1/12/00 N 0.33 ugl. u
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Table D.3. (contd)

o

lsemple . is Lab Review Counting  JAnalysis
Constituent Date Filtered Value Units Qualifier Qualifier Error Error
Total dissolved solids 112/00 N 145 mgiL
Total organic carbon 1/12/00 N 1.9 mg/t.
trans-1,2-Dichloroethylens  1/12/00 N 0.26 ug/l u
Trichloroethene 112100 N 0.16 ug/. u
Tritium 1/12/00 N -12.1 pCiL U 17 190
Uranium 1/12/00 N 30.9 ug/L 73
Vanadiurn 1/12/00 Y 13.2 uglL B
Vinyl chloride 1/12/00 N 0.17 uglL U
Xylenes (total) 1/12/00 N 0.61 ug/L u
Zinc 1/12/00 Y 302 ugh.
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