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1.0 Introduction

Two new Resource Conservation and Recovery Act (RCRA) groundwater monitoring wells were
installed at the single-shell tank farm Waste Management Area (WMA) B-BX-BY during December 1999
through February 2000 in fulfillment of Tri-Party Agreement (Ecology 1996) Milestone M-24-45. The
wells are 299-E33-334 and 299-E33-335. These wells were installed in support of the WMA B-BX-BY
assessment to track the movement of contaminant plumes that appear to be entering the WMA from the
northeast. Well 299-E33-334 is located outside the southwest comer of the 241-BX tank farm and well
299-E33-335 is located south of the 241-BX tank farm. The locations of all wells in the extended moni-
toring network for WMA B-BX-BY are shown on Figure 1.

The new wells were constructed to the specifications and requirements described in Washington
Administrative Code (WAC) 173-160 and WAC 173-303, in the assessment groundwater monitoring plan
(Narbutovskih 2000), and in the description of work for well drilling and installation.’

This document compiles information on the drilling, construction, well development, pump installa-
tion, and sampling activities applicable to wells 299-E33-334 and 299-E33-335. Appendix A contains
copies of 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 moisture content on samples from
299-E33-334 (moisture data were not collected from well 299-E33-335). Appendix C contains borehole
geophysical logs and Appendix D contains analytical results from groundwater samples obtained during
well construction. Additional documentation concerning well construction is on file with Bechtel
Hanford, Inc.

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.

2.0 Well 299-E33-334

2.1 Drilling

Well 299-E33-334 was drilled using a cable tool rig and drive barrel from 0 to 272 ft below ground
surface (bgs) and a cable tool rig and hard tool from 272 ft to the total depth of 285 ft bgs during
December 1999. The well was started with temporary 11 3/4-in.-outside-diameter, carbon steel casing

! Letter from R. M. Smith, Pacific Northwest National Laboratory, Richland, Washington, to G. C.
Henckel, Bechtel Hanford, Inc., dated May 26, 1999, “Description of Work for Drilling of CY 1999
RCRA Groundwater Monitoring Wells.”




from 0 to 51.5 ft bgs followed by 8 5/8-in.-outside-diameter, carbon steel casing from 51.5 ft to total
depth. Approximately 800 gal of water were added to the borehole below 270 ft to facilitate drilling. At
about 207 ft bgs, 1 gal was added to keep sediment in the drive barrel. '

Sediments encountered during drilling were Hanford formation sandy gravel and gravelly sand from 0
to 47 ft depth, Hanford formation sand with minor silty sand from 47 to 222 ft depth, and undifferentiated
Hanford formation/Plio-Pleistocene sandy gravel and silty sandy gravel from 222 to 280 ft depth. Basalt
was encountered at 280 ft to total depth. The water table was measured at 263.85 ft bgs on December 22, .
1999. The geologist’s log is included in Appendix A.

Grab samples were collected at about 5 ft intervals throughout the borehole for geologic description
and archive. Separate samples were collected at the same intervals for analysis of moisture content. The
results of the moisture analyses are in Appendix B. In addition, split spoon samples were collected
between 265.5 and 268 ft (80% recovery) and between 275 and 277.5 ft (100% recovery) depths for
potential, future analysis of hydraulic conductivity and particle size distribution. The borehole and drill
cuttings were monitored regularly for organic vapors and radionuclide contaminants. No contamination
was detected.

The well was geophysically logged through the temporary casing using Nal spectral gamma-ray and
neutron-neutron moisture instrumentation in December 1999. No man-made radionuclides were noted.
The geophysical logs are in Appendix C.

2.2 Well Completion

The permanent casing and screen were installed in well 299-E33-334 in December 1999. A 4-in.-
inner-diameter, stainiess steel, continuous wire-wrap (0.02-in. slot) screen was set from 282.72 to
257.70 ft bgs. The permanent casing is 4-in.-inner-diameter, stainless steel from 257.7 ftbgs to 2.5 ft
above ground surface. The bottom of the screen has a 4-in. stainless steel end cap.

The filter pack is 10 to 20 mesh silica sand from 284.1 to 247.4 ft bgs. The annular seal is 8 mesh
bentonite crumbles from 247.4 to 10.5 ft bgs and Portland cement with bentonite from 10.5 ft to the
surface. A 4 ft by 4 ft by 6 in. concrete pad was placed around the well at the surface. A protective
casing with locking cap, four protective steel posts, and a brass marker stamped with the well number
were set into the concrete pad. The as-built diagram for well 299-E33-334 is shown in Figure 2. The
Well Summary Sheet and the Well Construction Summary Report are 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.
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WELL CONSTRUCTION AND COMPLETION SUMMARY
Driling Sample WELL
Method: Cable Tool Method: Grab/Split Spoon NUMBER:  299-E33-334 WELL ID: 88810
Drilling Additives
Fluid Used:  water as needed Used: None
Driler's WA State
Name: M. Wrasple Lic Nr: 1909
Driling Company Start
Company:  Resonant Sonic Intl.  Location: Woodland, Ca. Card #: R433%0
Date Date Elevation
Started: 09Dec99 Completed:  05Jan00 Ground Surface: Brass Marker
Depth to Water:  263.85ft 30Dec99
{Ground surface)
GENERALIZED I 1
_ STRATIGRAPHY Gecloglst's Log Depth of Surface Seal: 1054
Type of Surface Seal: 4x4 Concrete Pad
Fill Casing Screen
0- 34 ft : Sandy GRAVEL 0-105%: 0-2577R:
11-inch hole - 4 inch ]
Cement Surface 4" SS Sch, 5 csg..
. Seal ; ;
34 - 44 Rt : Gravelly SAND 105-515f: |
44 - 47.5 ft : Sandy GRAVEL ! 1C-%'rnai:‘u:‘a‘:'e
47.5-122.51t: SAND Bentonite
123.5 - 125 fi : Silty SAND
125-151.5 ft : SAND
151.5 - 154 #¢ : Silty SAND 51.5-2474 1t:
154 - 222.5 ft: SAND 8.62-inch hole |
) Granular
Bentonite
222’5 - 233 ft : Sandy GRAVEL
233 - 269 ¢ : Silty Sandy GRAVEL
1257.7-282.72 ft:
. 247.4-284.11t: 4 inch
269 - 280 ft : Sandy GRAVEL 8.62-inch hole 54" 8S Wire Wrap
10/20 Silica Sand: i Sem. .020 Slot
284.1-285ft: 28272.283.14 1t
8.62-inch hole .
Stuff 4inch
285 8 : Borehole drilled depth 455 G 5 End
?5 0-51.5ft: 11-in. Cable Tool 11" Temp.
@ Csg.
g 51.5- 280 ft : 8.62-in. Cable Tool 8-5/8"
= Temp. Csg.
2
}
1
3
Y| orawingBy: JEA
E Reference: Hanford Waeils
& | Revision: 0
' Revision Date: 07Mar00
g} Print Date: 01May00

Figure 2. As-Built Diagram for Well 299-E33-334. Elevation reference point is ground surface.




Table 1. Survey Data for New Wells at WMA B-BX-BY

Easting Northing Elevation
Well Name m (ft) m (ft) m (ft)
299-E33-334 573,514,716 137,256.371 Center of Casing

(1,881,604.286) | (450,314.820)

204.207 "X" on Casing

(670.003)
573,514.698 137,256.718 203.288 | Brass Cap
(1,881,604.227) | (450,315.958) | (699.953)
299-E33-335 573,568.442 137,222.229 Center of Casing

(1,881,780.552) | (450,202.806)

204.262 "X" on Casing
(670.183)

573,568.486 137,222.575 203.415 | Brass Cap
(1,881,780.696) | (450,203.941) | (667.370)

2.3 Well Development and Pump Installation

Well 299-E33-334 was developed in January 2000. A temporary, 3 hp, submersible pump was used
to remove approximately 2,370 gal of formation water from the well at 23 gal/min. The pump intake was
279.17 ft bgs or at about 11.9 ft below the water table. The final turbidity was 0.90 NTU. No drawdown
was observed during the test. A groundwater sample was collected from the well at 279.17 ft bgs after
well development. The results of the laboratory analysis of the sample are in Appendix D.

A dedicated Hydrostar sampling pump was installed in well 299-E33-334 in January 2000. The
sampling pump intake is at 273.47 ft bgs or about 9.6 ft below the water table. Static water level was
263.85 ft bgs on December 30, 1999.

3.0 Well 299-E33-335

3.1 Drilling

The sonic drilling method was used to begin well 299-E33-335 in December 1999. Temporary
worker, 11 3/4-in.-outside-diameter, carbon steel casing was placed from the surface to 50.4 ft bgs. An
air rotary drill rig was used to finish the drilling and placed temporary 8 5/8-in.-outside-diameter, carbon
steel casing from 50 ft to 286 ft bgs. No water was added to the borehole during drilling; however, about
800 gal were added during completion activities to control hydraulic head.




Sediments encountered during drilling were Hanford formation sandy gravel and silty sandy gravel
from the surface to about 58 ft depth; Hanford formation sand from 58 ft to about 226 ft depth; and
undifferentiated Hanford formation/Plio-Pleistocene silty sandy gravel and sandy gravel from 226 ft to
- 280.5 ft depth. Basalt was encountered at 280.5 ft to total depth (286 ft bgs). Water level was measured
at 264.40 ft bgs on February 9, 2000. The geologist’s log is included in Appendix A.

Grab samples were collected for lithologic description and archive at approximately 5 ft intervals
from 55 ft to the bottom of the borehole. In addition, split spoon samples were collected from 149 to
151.5 ft, 180 to 182.4 ft, and 209.8 to 212.2 ft bgs for future paleomagnetic analysis to aid stratigraphic
interpretation. The borehole cuttings were monitored regularly for organic vapors and radionuclide
contaminants. No contamination was found.

Well 299-E33-335 was geophysically logged through the temporary casing using Nal spectral
gamma-ray and neutron-neutron moisture instrumentation in February 2000. No man-made radionuclides
were noted. The geophysical logs are in Appendix C.

3.2 Well Completion

Well 299-E33-335 was completed in February 2000. During initial completion activities, the
permanent 4-in.-inner-diameter casing and screen accidentally were lifted about 10 ft as the temporary
casing was being removed. Consequently, all the stainless steel casing and screen were removed from the
borehole and the screen was visually inspected for damage. None was apparent. The sand pack was
drilled out of the borehole and well completion resumed.

A 4-in.-inner-diameter, stainless steel, wire wrap (0.02-in. slot) screen was set in well 299-E33-335
from 280.03 to 260.01 ft bgs. A stainless steel end cap was put on the bottom end of the screen.
Permanent, 4-in.-inner-diameter, stainless steel casing was installed from 260.01 ft bgs to 2.2 ft above
ground surface. The total length of the well from top of the permanent casing to bottom of the endcap is
282.63.

The filter pack consists of 10-20 mesh silica placed around the casing from 281.9 to 250.5 bgs. The
annular seal is granular bentonite pellets (8 mesh) between 250.5 ft and 10.9 ft bgs. Portland cement with
bentonite was placed from 10.9 ft to the surface. About 0.7 ft of fine-grained sediment was in the bottom
of the well after well completion.

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 as-built diagram for well 299-E33-335 is shown in Figure 3. The Well Summary
Sheet and the 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



WELL CONSTRUCTION AND COMPLETION SUMMARY

Drilling Sample WELL

Method: Air Rotary Method: Grab/Split Spoon NUMBER:  299-E33-335 WELL {D: B8811
Drilling Additives

Fluid Used: N/A Used: Nons

Drillers WA State

Mame: M. Wraspir LicNr: 1509

Oritling Company - Start

Company: Resonant Senic Intl.  Location: Woodland, Ca. Card # R433%1

Date Date Elevation

Started: 02Dec99 Compileted: 10Feb00 Ground Surface: Brass Marker

Depth to Water:  264.4 ft 09Feh00
(Ground surface)
GENERALIZED I J

Geologist's Lo
STRATIGRAPHY 9 9 Depth of Surface Seal: 10.9ft.

Type of Surface Seal: 4x4 Concrete Pad

. Fil! Casing Scr_een
0-121t: Sandy GRAVEL 0-109ft: . 0-260.01H:
:3 - :: g ﬂ sgNEd LT 12.25-inch hole | 4 inch
- 14.5 ft : Sandy " :
s ion sy GRAVEL Cemeg:3 g’urface 4" SS icg 5 well;
20-22M: Sty SAND 10.9-504t: ’
22 - 58 ft : Silty Sandy GRAVEL 12.25-inch hole
Granular
58 - 219 ft: SAND Bentanite
504 -25051t:
S-inch hole
Granular
Bentonite
219 - 226 ft : Slightly Sitty SAND
226 - 250 ft : Sitty Sandy GRAVEL
250 - 280.5 ft - Sandy GRAVEL !
1260.01 - 280.03 ft
250.5-281.9f: ! :
9-inch hole ; 4 inch
280.5 - 286 ft : Basalt 10/20 Silica Sand: 4" SS Wire Wrap
281.9-286 ft: 280.03-280.43R  gop siot Sern.
S-inch hole K
Slough 4 inch

4" SS End Cap
286 ft : Borehole drilled depth

0-50.4ft:12.25-in. 11-3/4” CS Temp.
Csg. Air Rotary/Sonic Assist to 50 ft.
50.4 - 286 ft : 9-in. 8-5/8" Csg Temp.
csg. Air Rotary fr. 50.4 to 286 ft.

Drawing By:  JEA
Reference: Hanford Wells
Revision: [+]

Revision Date: 07Mar00
Print Date: 01May00

Report Form: WELLS Project File: WELLS.GPJ

Figure 3. As-Built Diagram for Well 299-E33-335. Elevation reference point is ground surface.




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

3.3 Waell Development and Pump Installation

Well 299-E33-335 was developed in February 2000. A temporary submersible pump was used to
remove approximately 2280 gal of formation water from the well. Drawdown was less than 0.1 ft at 22
to 23 gal/min. The pump intake was at 272.2 ft bgs or at about 7.6 ft below the water table. The final
turbidity was 0.74 NTU. A groundwater sample was collected after well development from 272.2 ft bgs.
Analytical results are in Appendix D.

A dedicated Hydrostar sampling pump was installed in well 299-E33-335 in February 2000. The
_sampling pump intake is at 270.9 ft bgs or at about 6.5 ft below the water table. The static water level
was 264.4 ft bgs on February 9, 2000.

4.0 References

Ecology - Washington State Department of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy. 1996. Hanford Federal Facility Agreement and Consent Order. Document
~ No. 89-10, Rev. 4 (The Tri-Party Agreement), Ecology, Olympia, Washington.

Narbutovskih, S. M. 2000. Groundwater Quality Assessment Plan for Single-Shell Waste Management
Area B-BX-BY at the Hanford Site. PNNL-13022, Pacific Northwest National Laboratory, Richland,
Washington.

RCRA - Resource Conservation and Recovery Act. 1976. Public Law 94-580, as amended, 90 Stat.
2795, 42 USC 6901 et seq.

WAC 173-160, Washington Administrative Code. Minimum Standards for Construction and
Maintenance of Wells. Olympia, Washington.

WAC 173-303, Washington Administrative Code. Dangerous Waste Regulations. Olympia,
Washington.




Appendix A

Well Construction and Completion Documentation
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WELL SUMMARY SHEET

Page 2 of 2
Date: I2/27/‘79
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Start Date: ]l—q~ qq
WELL CONSTRUCTION SUMMARY REPORT FinshDate: | - ©5- CD

Page _[ of _[
Specification No.: oz\a/oq)&ip'lilev. No:. © Well Name: 209- F33 - 334 7. Well No.: Bg3lo
ECNs: VA Approximate Location: S¢J, op, 241~ BX TauK Foewm /2ccf
Project  RCRA Diilline LY 2000 Other Companies: CHT
Driling Company: Resesng i ‘.'[. Sourc  Lufetne ,Z,'D,, o/ |Geologistisy:  /, l',dq lKer D. Weekes
Driller: M, WrasSplp J, Feurafe

. TEMPORARY.CASING’ AND DRILL DEPTH 2

“DRILLING METROD/HOLE DIAMETER .

*Size/Grade/Lbs, Per Ft. interval | Shoe 0.DA.D. |Auger. Diameter From |
ED 1" carlo Stecl |0 - 51.5] 127/ 10 %*|Codle Toot L~ Diameter from__© 1o 5.5
- F3) 8 Copfo, Sheel | © -280°1 ot/ 75" |ArRotary: Diameter From 515 to 280

- A.R. w/Sonic: Diameter From to ¢
- DiameterFrom ____ to _____ #
- Diameter From to

*Indicate Welded (W) - Flush Joint (FJ) Coupled (C) & Thread Design DiameterFrom __ to _

Driling Fluid:  water
Total Driled Depth: 285 ' {Hole Dia @ TD: 77 Total Amt. Of Water Added During Driling:  ws S0  oallons
Well Straightness Test Results: : Static Water Level: 243 ¥5' IDate: 12-30- qu

“GEOPHYSICAL LOGG! =

Sondes (type) interval Date Sondes (type) Interval Date
Newdren Moishre |48 - 264 12-27-99 - -
Spectre| Gamma 0" - 285} 12-27-99 -

o
s

SizeMWt/Materlal ] Type Aot o3l pucs| Volume | 'G5
491y endrep, 3oy SS | 28314° 233,72 Colwedo Sifca Sand 12340 - MT.Y 1ok Kljo-20
HUID ewirewnp siéd,®S |26232- 25790 0.020 iy Granufor Benton/he 2974 - 10.5 127 bai®-imes)
YYID casue, 3oyss RS- t2.5 Portlend Cement Vheutl 105~ O |7/ sck| 44

% schecd. & . ‘ - -

e

R - i FOTHER ACTIVIT R e D g
AqurferTest: p wp T .[. DcVe ,d[oate: |- 5-00 [Well Abandoned |Yes: INo: IDate:
ﬂDescnpﬂon v ZEI!: + t: covety me - do 4 £] Description: ’
| (il: pressure £ fm“du_ccr cpm-z‘un

WELL SURVEYDATAXSHEEIG S

Protective Casing Elevation:
Washmglon State Plane Coordlnates Brass Cap Elevation:

: PR R COMMENTSIREMARKS SRESRET s sl

uo[umg ' cgl’[g- £ Potinlagge (V'gm—gg'l" 7.5 )t/! 2385 0= 9.0y F’L’ 3 G_OE_MJQLLQE_LL._

137 % 0.7/ f42 = 97.27 ¥ 4 Siltcg Sencd: 10.5X 11,76 £¢°

Reported By: £.D. Yo [her Reviewed By: J Du: s
Title: Geoloo, st |oate: /~/t o o]Tite: Se. E., : |Date/6 %4 v
Signature: ﬁ‘/ M Signature: 4

BHI-EE-181 (12/97)
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BOREHOLE LOG

Page _| of 1O
Date: [2-o_0g09

Well 1D:

B &3lo

lWell Name: Q40 - 533 - 33L‘l

Location:200 E, oudside S

W corner 241-gx_2nK

Project  FY 2000 RCRA Dri//l'nj

Reference Measuring Point:

A4

Groundd Surface
Sample Sample Description Comments:
Depth Graphic C o e . I Depth of Casing, Drilling
_(F_?.) Type | Blows L:g |%‘;Am.utp Nag1e, Grain Size Das\nbtlxtlgn, iﬁqnl Classnﬁcs‘tlon'.:Colblr. Method, Method of Driving
No. |Recovery oisture Content, Sort‘mg, Angu.anty. ineralogy, Max Parlicle Sampling Tool, Sampler
Size, Reaction to HCl Size Wate; Level
o) T o Celble tool eDrilln
o NPT SV“‘““f DI A
- DR [elgilo 239" & 4 Stuw@?v. GRAVEL (&) u%"op €S cacing
- Tienl] 502 jrqvc/,l Yo% Scchcﬂ, (070 s:lf._ Gravel |16¥ i, d_r_;ﬂ_ku_gl_
- SOT | e o cobble, (090 su cof, 20% v.cse pef 30%| B ¥ <clefeckhble |
—4 - : : : cse, 307 lﬂecp,ﬁ 0% tu-y. )rh', Sancd 20% kese
rchive ] X ’
5 —|molsturd Ol b csc, 30% med, 509 fu-y, fu ) brown (oXRY/ |5 Grab _Sawmple for
- o] moist, very peorly Scr',’tap: arcve] R-SR, rehy mol{tu
- + F—F2ry 8 7
_ S8 scust sa-0; cravel predem hucli-alie | e
- LSS re 4c, o ;S 509 faseld,
- 28] %0 sf2 fleldi/otler; max Size [5-20cm,
Archfve ':.'fQ - ‘,
| O — |uaihaee oy wea b rxn HCl. 10 * Gred samph %o,
- l -‘?5- 9: grave] coutent inerease fo 0% archive, woistupe
dg.-—d " = 7
- Frese) O 8.¥ < del
2 )
- SN
TEIAT e
]5-—-_&& S _._,'9',. 15 Grof Soh-f[c for
- ':—'STQ_:’ l6l3 "’0-5’ silt recd gmve/ orc‘{ueju- sf
—_ C?‘-,: 5| fn Y 4 Jc‘ll
: &
g — ooy 20"t Grab Samp e for
rchive 7 ¥
20— ssdure ‘1'.:.2-5,?,- 20'42!’ s 'q,,sg cobllec Qrc“vc 5 ma.’S‘l‘ure.
-— s °.-" $ 13 L%e-‘.
- — W 251'~ Grab samyle for |
rehive 194 ,
25— motslas 21 25" Mol ren weak 4o modeecfe archive and morsthire
- 8,% & defectable
- LEL oym <det
\
ReportedBy:  £,D, e [Ker ReviewsdBy: D Weekes
Ttle:  Geolpgist - |Tite: GeofpzisT L
Signature: @M IDate: | 2~10-9 G | Signature: |Date: Mo/m
[ 7 r'4




AS

: Page _2_of 1o
BOREHOLE LOG TN
WelliD: B 3810 _lwe“ Neme: 299-E33- 334 Localion: Jony £ |, eutide SW co -BX Tou
Project: EY 2000 RCRA Drillina Reference Measuring Point:  Gppepef Su rkce
Sample 7 Sample Description Comments: '
Depth Graphic - __— . S Depth of Casing, Drilling
B | e | o | O e ST 2 | v b
' Size, Water Level
30_%3*“" DR @f_rj’sampy_GRAVEl - oS on Ce ble trof cﬂn‘/ﬁ'ng
—{E S——Page. 1 u%"op CS casing
- 3ON3L L woisture  (nCrease
- 3 30’: Grab Scample For
- SR 34’ by’ Gravelly SA /VZ?/g\S) archive, moisture
35 —["rans | 25% gravel, 15% send , br silh, 8% ¢detect,
- ray r 202 V.cse-c 0% wed|31: of moi
- fo-y. b ! A _ 3z G oM
- 207 cse, 207 wed-y.fu. Crayis hrn arc"ﬂig; moishere
T [Adne JoOYR 5/2) , wmoist, mod/poor sorte SS"““I -B,X £ det.
Yo e liture is R-SR , sanef A~ Shs Grave [ 4 Soplf.
- A~ 507 ¢ Yo g e _‘tD” Grab EQMF[‘ for
- -"ﬁlfznpp!h #ngm“e may S;2en Scm]| a ¥ y
- no  rxe HCI, 8,4 & et
- LEL , oum S det
45 — [ 44" 475" Sandy GRAVEL (56); ‘
= ot S ov Yo% 5.5 Evab so
- ) ___sngﬁ éo‘lo Anﬂwe/ worshore
- wi £,8¢ 4’c*
- L}?.if—) 123.51: SAMD /i)j’ 5% 3ra.vr_’
5o —[Archive, G5 % Saoadd. feavel wmed- £y ?QL: 50.5"1 6NL&F_LL_
- ] SR-R: v ove = archive and _woishure
- precdom. v.cse o cse. 4y cdet
—Ar:hwe, 150 ‘_&hg._;:__
55— woisturp gravel confent decrease +o at 515'
- frace amoynts. s5's ‘Q_m_b_&m#[_:__
-— y arcﬁx'wm
- clumps of s
- R moed. rxn {o HC| LEL, ovm & dedect
Reported By: L.D WalKer Reviewed By: ‘ﬂca,égéeé‘
Tle:  Geologis?t Tile:  GeofaosT,
Signature: 2 LDate: ] 2-]4 -9 g|Signature: ﬁ7éée&ﬂ. ‘Date:/ //er




BOREHOLE LOG

Page 3_ of JO

WelliD: B8RIio

lWelI Name: 299-F33-2334

Location: 260 E, sutside S

Date: 12-14-99
Ten K
W corner 4I-BY Fopp)

Project: FY 2000 RcRA Drillin g Reference Measuring Point: G rouned Surfce
Sample Sample Description Comments:
l?(g_f;h Type | Blows GrLaopgic Group Name, Grain Size Distribution, Soil Classification, Color, Ml);ﬁ:,hd?&ce?:g;gé? S:::/r:r?g
. No. |Recovery Moisture Content, Soglszneg, Q:s;llz:t{:) }l\.ﬁln(::\leralogy, Max Particle Sampling Tool, Sampler
Size, Water Leve!
fo —poit,l DB Gable tool d’nl/th
- 61.5': Thew laye s ("'0.'1') Sq.nc!y silt, g% o cs Casma
- then  back 4o send
- 60'-' Grak san’a[z for
- archive anpm
65—@3 ‘1‘7.5"‘"’[23.51: SANDLS) 7Lt' vatl;
- 1ce?n Sand, dv sif. Send i I0Ze 65" Grab Sample for |
- V. Cse L 30% cse, YO% wel, 209 fu-v.fu archives proisture
- Gcay L‘M /IOYR.5/2\ sl hoxhl- fo a’rv.
~ T mod Sml:i:i .- SA-A " 30-40 % bq_q&h_",
Jo —|heisd Lo-70% ?fz,ﬂ,‘:(‘zzg!&gt i fr e s{q/‘u'..g 70’ Gral SQM‘nlﬂ -
- af 70 feed , May size € wm 3 wegk ape [l‘UCl mo shre.
- Hel rxp.,  Toe fu-v. fu peb. af 7077/’
75-—: EE,",",‘;;“', 75" moisfure ncpease = Jr‘v fo Mo:'.r?l. 75" Epal Samp[c-
- QrCAI'UC ’ wolsture.
B Archive, ;
RO — | maiste 80: Grab 5qm1plc. -
- 8c': arcxg'vc,lﬁﬁsl««rc
- _S_'g_tz_i__chém cse : otherwise as abova, | £, % < dedect.
85— A:’E.’:‘e’,l 85"y Greb Samp fe -
-] 've | mels
- ¥
Reported By: L.D Wealker Reviewed By: ﬂ ca,é,e,égs

Title: Gca/oqls'z"

Te: Seglmst

Signature: ﬁ M—r

lDate: 12 //;{/qq Signature: MM
[ =

l Date: ///q/ o0
/ 4

BHI-EE-183 (12/97
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Page 4_of 10

BOREHOLE LOG Date: 2. jy-g90
Well ID: B R%JO IWeu Name: 299- g33- 23y Location: 2008, ocliife SWcorner 241 BY Tonk Eo
Project: FY 2v00 RCRA “Dr¢lf ""4 Reference Measuring Point: G5, nel_Scrface
Sample Sample Description Comments:
DLeF_‘t_).t)h Type Blows G’f:;ic Gro_up Name, Grain Sige Distributign, Sqil Classification, Co]or. Mljefﬁg;?;nifhs;zgéf) 6':::, rl\rg‘g
: No. |Recovery Moisture Content, chiszng. ::e?:tlizgt{é I:::aeralogy, Max Patticle s amP“ ng Tool, Sampler
' Size, Water Level
9o —[Seited pp y7.5'— 1235 SAND (S) Cable_tool drilling
- Al 90’: 100% sand . 4+ silt. g¥e" op ¢s Casing
- 20% vese, H0% cse, 20% med | 202 Gi-v.Fn :
- |_gryish br ( 1OYR 5/3), Doy~ s morst, 90’ Grab sample for
e mod sorfed- woell—serlew A-SA, 4o% | archve andmaishurel
Q5 ~—| trolclugs basatt, £0% ofz, Feld, oller; cseak ryn -
- HCl ~_ occas, wita kly cemented Fragmest ! Gra -
- with e S*hgg rxa fo HCJ archive s wocdure |
- IDOI: Grab Sainp e -
Ioo_ﬂf"‘ﬁg ’ arc{ ve s me/lS ﬂl:r_.
- S0 1ot 101,6"  siHy sand, .
- V. fu- I 08 sift, 60% Sand
- 11chs’:  redurn 4o F;“&m. cse send
s ' : 105" Graf sample-
05— A archive, mo(sfure

waﬁe
|Box 5TF
Box5k3

faaf«_t_.

A’E[ﬂi’e
| oS}

End 12-14-99

contin, 2 Ao HEl Jame 1o’ Mé&mg[c -
scripfoon as o f ke and naystie

107‘5"' Wesle C‘ma“:*

Somplp - BOXSTE, SK3

N\ 114-15.S S| sty sand, 51415 Hhin, 18 Greb sample ~
| dscontpuces, sppradic & ¢ -10%  Wrchive Eferstre

Reported By: /.D,ua/fet

Reviewed By: ﬂ/’ a/ég‘ég‘

Title:

Geologrst

Title:

6'@0/37,/31‘,

{

Signature: 7A¢ M

!Date: {2/15 Ja¢|Signature:

A7

IDa!e: ///o o0 ‘
7 L4




BOREHOLE LOG

Page iofl_o
Date: j2-/5-9¢

WD BEEIO  |WelNsme: gty £33 - 53¢/ |Locsion: 3008, peife cipeor 21+ Tankorn]
project  FY Q000 RCRA A1/ ” o Reference Measuring Point: Greverd Soerfoce.
Sample Sample Description Comments:
D:Th Type | Blows Grfghic Group Name, Grain Size Distributk?n, Soil Classification, Color, MZ?&Z?&Z?:;’;Q&PS?;&SQ
(Ft) N:). Recovery 9 | Moisture Content, Sog;::, é-\:s:tlka)::t{é ﬂgleralogy. Max Particle s 32 f’zl:: %r:‘:"; Ls:\;:f'e'
o mest] DB R 925 1235 p0n () 20" Grab sample
- : Gt 120" Sond (5D ¥ Frace o lecally 107 ehive £ foisture
- it D0% ver, Yolb cr, 0% med&a/
- h_.’ﬂ:.; Lvf glwl/sé-érman (/0)'/? %) TRe L1902 .
- 3’}3‘:"{?}' 2SE, prerly sorfed, gngular fo | K Hght from
125—{ e I J Suf-round,, ~ 0% éasa/é, 402 other. Mp 1 //'23:_5;”/25;%
- \b S 125|672 Sompte = 4 rcd)
- 2@ 123.6 v frand (1%, 5,1t 20% -SithySabd F morsHre-
- i mod Lendo Hcl. S,/b4040% _1E-1mod
- o5 Cement. 10YRl/3 (Pote brown )
130— Bae] N yf-feand, |
- 30 - SAND (5), arey-broun ) | &rméSample-
- sporedic Vqua Vel (< 1% € %' sib) /475""’55 .
_ 1> XN S5 A/ ~
Rs_famrel 135"~ Sand (S) As above , yanable. \Grab Jo
- it Jocaf gocrehons & JEAto mod |\ Jrhvesd Sorstor
- ryn 7o A</, -239/‘77"275 Speredie frme
- Grave/ groins. Begin_12/1b/og
!‘b—m 140’ Erab -
- au‘zve_. worsfure
'45—'4':::;}? SAND - as olove ILIS'I.' Grab Sam,p_l_g,_
- archlve ¢ Mcul{%
- \'Z LEL, oym & defecd.

Reported By: Jﬂ?/éa/pé / L D. Walker

Reviewed By: Jc c(éeé;

Title: épﬁfé

Title:

é @@/ '57‘/

y 4

Signature:

IDate: %0/00 :
/ ¥

A8



page _6_ of 10
BOREHOLE LOG AT
welllD: BR%/o lWelI Name: 299-F 33 - 334 |Location: JppF, m-,/.[:d( S cor, 24(-82 7};5;:,._
Project: F Y 000 RCRA Dr: dl'"q Reference Measuring Point:  Grocencd Swr face
Sample J. Sample Description Comments:
Eg‘)" Tye | Blows fog:ic Group Name, Grain Size Distribution, Soil Classification, Color, M‘iﬁgé’;f’{ﬁif:;‘ggéf’émgg_
A No. |Recovery Moisture Content, Sosr:t;\eg, ::ag;;z;:t{‘; l}\d{::r:\leralogy, Max Particle Sampling Tool, Sampler
. ' Size, Water Level
150— Archlvey DB RN '_ ) Calle Toul 0@//:“
) - (515> (547 Silly SAND( = S), g9" op ¢s m;.n_.L
—|meisturel = S52 gmyejv. 6070 5anﬂ' 35 % Sf/f.
- ; cob - 6C - lSO’: Grab Sawp
- 1 v.fn- gmé Y0% v, csc-cse, 20 %o me 5@ 51070 fop erc‘u'vc and
155——/%“;;&’, Brown (10Yg 5/3 S mo'st ¥
- Sorfe ﬁ, 5mvcl R- SR, ghgg SA; CSe Sandd 5)& L letect.
- basaft ; 152" Hoi Se
- séze 2 10 em , mod rxn HCI
- S ’ - 155 éra‘ Semg[g -
J60 ] wel —208: S S): vel, Qrc[c'vel moisty e
- (007, saund, tr silt, [0% vese, 4070 cse
- 20% wm - ! ni's llr S L . =1
- (1oyr L/2), dry=~ 5] moist | mod sorted, | archive woishee |
) - SA ~402 ‘ selt, £0 % gﬁ Felts o"‘cr . ! .
65— ARF'W‘:. mar Size 5w Fnﬁm ne txu HCI " 3 S -
- oce, weak-mod ypxn => {r cemenfec) arc‘/uei. molsfure
—Avd-tvc, s, . . ‘
170 — | 2eeisk. and _similar do above o predon 0 ! awmple -
- ) Mecﬁ, : — atgﬂ,‘ug mosfere
15— ArtTWt,. ‘: $r-52 _cllrgue[ " v.fn - Fnﬁoeﬁf 475‘:‘ ij_&qlg;
- : arclive , moistere |
- v
Reported By: L D. L()a / kC. r Reviewed By: ﬂc d,ée_,ée}'
Title: Ge:a[%g THe: Geabarst .
Signature: M %,/0%_, _ IDate: 12 A‘ /‘1‘9 Signature: M@M IDate:///lO/yo

A9




Page _T_of 1O
momm—r_o_lm rom Date: (2-16-99
WellD: RSZ)o  |WelNeme: 299-£33-33y |Locaton 200F, wdyde SWO cor: 24]-5X Tont e
Project: FY 2c00 RCRA Drilling Reference Measuring Point: Qgh\ Surfrce
Sample - Sample Description Comments:
OMW.: Type | Blows qub:mn Group Name, Grain Size Distribution, Soil Classification, Color, gﬂwnw_moﬁhmﬂwﬁmmaomﬁﬂqmm
{F1) Now | recovery 98 | Moisture Content, mo%m:m. M,:mcﬁ_.ﬂzw. Kmm_m_.m_om% Max Particle mmav_m ng Tool, Sampler
ize, Reaction to Size, Water Level
IRo— »hn_w.mm.m.w DB Gble ool a&.,.\\.rm
- Sancl with Calpy comest- w*?:w bxw O |8F8° 6D €S casing |
— QWQ\N mﬁb.h mQ}w \n wmh
- archive, moishere
185— hﬂwﬂwﬂu LEL, oYM & fodfeck
- A Y et
) [
- 154"~ 208" : SAwp (s)
- 44 190':  dr grave ‘” 100 % E&Tmﬂrﬁr
- Archsve,
19—} maist 2l swead 20%y ese, 40% cse , (070 ?nk 302
- Fa-v. fn [t [t P.s osh aray \ ZQWP\NV. dry 190" Greb sewple ~
- ~sl :5..1" L.n& ~SA-A 359 | archive, wo (sture
- rﬂwo.:".fhm.ano w*w. fold, 3;2,.” wmaoX
- i si2e (Owmy . woeak vyn HC|
195 | Archivey ’ ‘
ABe— et 195t Grab sample -
- arur__‘n“ wocrshure |
200 - hﬂnm...no B ’
uMQ%.'..IEPH» 200" Mpsnﬁ, as LPmo_\n 200" Grab an.o\nu
) & -: -— u Mm m N ¢ U .
- 204’ Sift ~o0.t! Hick | sdrone exn BCI
205 IRechive, 7 J 7
Hoten—! wmeorcd. | then back o sond as chove 205": Graf Mm_Bln -
- arch ..<mu moisture
- Erd 3/1e/5¢
o~ \E Bescn 12f17/99
- 3 3 ~Sce  hexi pxae fop deseripdion -
ReportedBy: /D (1 \x@ r Reviewed By: ) &m&mmvw
Te:  Leolpeist Tite: GSe@ 0xﬁws
Signature: \\M&\\N _Dmnmﬂ /2 ~17-9 [Signature: g % _Omnm“ XQ\QQ :
. 7 7

A0




o

BOREHOLE LOG

Page _& of 1O
Date: ]2-/7~q?

Well ID: BB E8IO

JWell Name: 299- F23-33Y

Location: e e S

BHI-EE-183 (12/97)

A1l

Project: FY2cooc RCRA Drillin q Reference Measuring Point: (& reuned Surface
Sample Sample Description Comments:
D‘g_;h Type Blows Grfphic Group Name, Grain Size Distribution, Soil Classification, Color, MDeil'?g:!o;Ai?!f ;Zgéfoé?;‘i,?fc
A No. |Recovery og Moisture Content, So;‘mg, é-\ng;l'arity, ﬂigleralogy. Max Particle Sampling Tool, Sample;-
1ze, Reaction to Size, Water Level
210—|Akis) DB i 208'—> 222.5: SAND (S) h— gravel, |Cable Tool dnilly ez
- 166 send ; 5% v cs:.«LE% cse, 20% s %"op ¢s C:as.:-c
- medf, ‘fﬂ"??' T;L 20% v, J-'h ;gr 7v‘slz brn
- (ioyg '5/2-)I er y el soefed 3 SA-A 210°: Gra b Sample -
> ¥
- 25 % baselt , 752 ofe/telffidler ~drwmice )| arckive, m_{uLL
/}rd"vt) -+~ +5/ £ 4+ ¢ 84
A5 —[meist weak ren HC/ 1§ e dect,
- 25" rab scumple-
- Qrclu'vt. woi'sfure .
- Ar{kllﬁ
20— ist! 3 220': Erabh Sample -
g > 7 T
- 1222.5 ' Sédrg contact ;~ 02’ silt thu:) archive,woishure
- : Lt Sancly GRAVEL (s €) LEL,OVM & ded.
- T 40% _t,irgLvel.r 50 %2 San Gravel,
~ v, - v cse pel, 207 cse pe, Y0% melped, (225" Grab sample=
225_—'“‘“'&“‘ i) 207 fn, (07 uc 207 Y.cSe-cse areln'w’; mefisiure
- ‘.5 20 % med - V. [’l‘ Lru:!l QP&l’l
- 32 Y (IOVR GL) c£r\/ /JH' lauzr :.LZZ?.S NgS”‘
FeAght |
- leem< 68,0 S $ SA-A,
s ¢ 4 '
- O aYe) o (2 R
eckive Y e ———
230——'-;-"51:- R O- mox size ~ Y em, wreaks wodd ren HCl. | 2307 Evab ;gm,ulz—
- ; Makna/ _ar_c_‘_L\f_e_,"_Ul'Sﬁ&
- 23:51229'—» 233" ! Son’ GRAVF/ (s£)
- 2 VPL 35% Saucp £59, s:lt
~beres =8 Grevel t+ sm colble, 50% yeese -ecse ’a_d,_hf_m__z_z.[ula.y;
235—|L mottd | IcH8A 40 med~Fn , 109, fn Iué Color, seucd, 1235 : Gggj_&uf[c
- o mi alf « Y Qdiutl,_mi' A
. s
- 233> 269 : Sy Sf«nco\,/ GPQVC/[Sﬁ)
- v 60% % 159 silf 238.5°: s mosst
- as alove, welh <ilt coafent cnerease [herease
ReportedBy: [/, D, Lk/ker Reviewed By:  ))/7 a,é
Ttle:  Geof vgu‘.r‘r‘ Tite: (5eoldo/sT, | den
Signature: %9 M%‘ IDate: I 2/:.3/99 Signature: JDate: ///0/%—
/ [4




BOREHOLE LOG v LoD
O Date: ;2 /20/99
welllD: BRBloO lWell Name: 29G- E33-334 Location:260E) . h+f. cbs cor. 24}~ BX To X R
Project: F Y 2000 R(_R A DN’! Itme Reference Measuring Point:  Cpoi, pdf Surfeee
Sample ’ Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Sail Classification, Color Depth of Casing, Drilling
T | " ! " e pae M , Methi ivi
(Ft) '\)J'g.e ReBcz:/v:ry Log Moisture Content, So;mg, Fl;mgt."l.am{, l;/l-{g‘eralogy, Max Particle Msea“:;inz?fozﬁ gfalr)nr;::g
ize, Reaction to Size, Water Level
rehi oo
240— Arehivey DB ;_96 ‘ Cable tvol Jr///:‘n9
», " 33 ¢ 4
- go%ﬁe 233 ~> 269 ! Si’*’y Sqn_c_’}/ G’RAVE[AS&) 8:/8' OD (S tasing
- &);"B%’gc.j 60% sreve ,' 25% Schtﬂl [5% silt, Gravel
2 ‘
- E}—%iob trlg cob, 10% sm col, 40% vese-cse peb, RHo: Grab sample ~
~“brdTe ’:;8"% 30% wmed peb, 20% fu-v.fn; Sends 10% archive, mocsture
I Ve Yeonien !
24 5— | mishure] AESE] veese-cse 30% 09 fa-v.fu: JL. 8, ¥ & fetect.
P o
- 57 brucsh sruy {10YR 612) ey- slwnoist, LEL, ovM £ cfef.
DA
- Q%b,:. peobly socted . arcur] R-SR_Seud) SA; 50%
bz ) 1 MY T 4 .
- OOE: bes 50 : e fo , 245" Grab Sample -
P LEELL svze ~ 15 em weall HC) rxn Qrc&n’ve; moisture
rChive,y ?
R50— R g‘ﬁgg 245" dril] R : &’i Sm £s
SR i -
- E;OJ’@ 258" Grf M—
- —q%% erehive, mosture |
- Q"*.ﬁ\.-- :
TS B . 7.
- T 55" sl ricrease o moisture 255" Gral <awple-
Archios, }E-)o&-;, 1 :
255—| _moist) . LOrg and sclt  content archive, mosture
- 5%% B\ X & Sefect,
- oo many of e cse pebbles [cobbles have
- Gl E Frech  beok foces oo fo He Doclle
rico)o [ 4 r / n/o
Avchives ,,_Q,C,—'-Q- ’
260'— o5t .O O 3 260 ¢ GEAM_ZL
- :"'. QY ‘ve ’
. 1 :
- SO 2645 1 Sediment lecomes wet 205" Grak Icﬁp.l:.;
~ o, =2 arc‘;'uc' pors fepe
2e5— ek Y R
~[ss#I | go9, BOES 2552208 Gl
—|HydCondll  rec. %&%,Og' Sp .m:u,ble_ Por
Steve %*oé)o bl cond, el sieve
3. _'a.".l.:
- bB ic'gf?lﬁﬁq " deiller nofes ’\cqvfhl} sand am/_v::';.
Reported By: LD WalKer Reviewed By: _DC aéeé_(
Title:  beoloe, s Tile:  Geo/t 7,'5{ ,
Signature: Z’/@ 'Date: 12-2p~ 99 | Signature: W lDate: //0 o0

BHI-EE-183 (12/97)
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BOREHOLE LOG

Page 10 of 10

Date: 12 /20/99

welllD: B RR|j0O Jﬂell Name: 299- E33 - 334 Location: Joof/ou{,we SWeor: 24(-BX Tauk Farm
Project. FY 2000 RCRA Drilliug, Reference Mea'suring Point:  Sround Surfece
Sample . Sample Description Comments:
P | Type | ows | STER | roup Name, Grain Size Distoution Sol Classifcaton, oo, |yt ofOrvieg
! ) Size, Water Leve}
o —{hene> | PB SEEA 209'. 280" ¢ Sandh GRAVEL(sG) |Cable fool dhillig
_ j \l' 70% grave/, 25-30 9o sch, &g g 7" op cs Casiug
- 459 silt, Gravel tr cob, 30% yese-cse [13/31/29 am
- T ¢pa peb, 20% med ,pel, 502 Fi-V.fn peb; Sanct w.t.=259.5°
- 1 gogig 30% Y.C5e_ 20 YocSe, 30%m o -y fn;| 270" Grab Sample ~
75— S5 %3 ‘a(_b“%ﬁ‘ v_Jdk 3rnlln'J’A lﬂ {|0YR3/2‘>‘ wet, ;Daorl,v *QKL{VC,Q_"J
=it cost ""::v aoso; Sorfeds: grave] R-SR_Sand SA;%0Zc Wasfe chargcterzdial
—|sievey, ' 15055 besa/t, 40% gronck, 20Zgtorde [other; (roX53%, BOX5KY
- HT [aeis 28 % [0 o bon = 272% s1will dokind oo
Y.t ‘2 ne cem enf:'n ;
280 —%ﬁ‘_ /o \ 2,7:'; selt fnereasing 13-9{3;0 275 ¢ Splid Spoon sampl
| Smigles | / 280°; Sawmple is_pro w Lg;ﬂ..(ﬂﬁ,lnmL_‘
- > : ; very crushed 7"’?"; 5/1}7‘*{ rin o et erchive
- N 7\ 280 '— 205" BASALT ,Lrne pulverized [220" hard tool simple
- /\ /\ ﬁ%’q I/t t;l/som& Sand -rmr_-._ﬁ_é_a)@. N /afk‘{/l WH, coqrse sond
85— AN  dark gray (wed) ~ Stating <t 280" drill)
— \s Very slow
- Tb=28g &+
- 12/22/99
- Bottom of 8% casing|
290— @ 280 £ ks,
295 —

Reviewed By: J 0w=h...

Title:

Gco/oq ,'_\')l

Reported By: /. D. k/her / DO tuleekes

Title: S Empnere

Signature: /A M //)CMlbalez 7 %ﬂ?

lDate: I3 ﬂ‘ﬂ

BHI-EE-183 (12/87)

Signature: W _E
/
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Page | of 2
WELL SUMMARY SHEET Date: 2-9-00
Well 1D: B 33| Well Name:  299- F33-335
Location: So. fh s;de BX-BY Tank Farwm / 200 E  |Project: FY J2eco RCRA Dr‘[/l'hg
Prepared By: /. D, Wh /ker lDate: 2-9-po |Reviewed By: D é{/éejé'es Date: 2'/0’/00
Signatuwre: 79 [Q% Signature: wh ;
CONSTRUCTION DATA . " GEOLOGIC/HYDROLOGIC DATA
Depthin -
Description Diagram Feet G'Eg:'c Lithologic Description
| Portlondl Cement © —oEE
, ‘> 5* li -“'.:‘Q:_;afé? . /.
O = [0.9" helow ground | IS <,<<1 g O —>7 : Sandy GRAVEL
T B ]
Surfoce MDY —1E S 7%12": Sandy GRAVEL
%44 i —E5R %‘.fil:z’-rl'-l“ SAND
“ S o [ .
em : %o 4 ,:Z! - _5;":3% 4 14.5: Sandy SILT
0 — 50.4" 1454 «';I 25 —;0% 14.5> 20"t Sandly GRAYEL
" :f;il ‘.@".‘@ﬁ:‘m‘ﬂ 22°: Siljy SAND
Stainless sleel cass I// ‘:: S o2
- h—?——— z¥ d T2
o , sched) 5 sty -E,%%‘“”‘" 22> 45" Silly Sandy
A 71 7 = J 7 4
yA" on/ 41D g -5 GRAVEL
; ¥ .‘"d, 22e0s I} ’,
f223'— 2¢0.01’ i ’,lfk 50 _%??c:}f 45> 50"t Silty Send
/ y O35y ! " 7 7
2HHE —oor%% . GRAVEL
7 &S :’[ ~[RBT 50— 58°: Silty Sendd
I': ”I & GRAVEL
e/ £
Granular bentonite I 4 ,:I :
r'd 5
l0.9'— 250.5 A 58> 219': SAND
A
s 4
‘/ /‘, .
u, /
v
I:f Nl
/'
Temp casmg 87" op 1 %
P ; ]ff iA
iol H — 230. P 44 Ly
Ziin
II ’,
V] Py
'/ %
¥ 44
A ',:
A Al
a1
/] v
BHI-EE-189 (12/97)
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‘ Page 2 of 2
WELL SUMMARY SHEET Date: 2. 9~00
Well iD: B 3%/ WeliName: 299 - £ 33-335
Location: S ff side RX~BY Tank Farm /2005 Project: EFY 2coo  RCRA Dr:‘”&zg
PreparedBy: [/, D [a  [ker |Date: 2~ 9-p 0 |Reviewed By. _QG %g,ée ' S lDate: 77//0/00
Signature: %@ W%\ Signature: M 7
CONSTRUCTION DATA i GEOLOGIC/HYDROLOGIC DATA
* Depthin -
Description Diagram Feet GrLa:;w Lithologic Description
: E; AR
s A
E,v lals
g /i
bl
T sy
S
EHiiE
e
1117
E2H
il .
E—: :’ '.
Silica Sapd 10-20 mesh |1iEH i1 :
250.5'= 281.9° |1iE1iiE
pilil S Preve
VSIuff: 281.9'— 28¢° %5 M~ o ! SAND
21 St
e S
Stainless Steel wellscree A HHE —;b‘oo@’.' 226 > 250 ° Silly S
Cont, wire wrep 0.020-ih E:: 4.7 —~Qgg GRAVEL
slot, fype 304- 55, 48%u*) |1 Fdl 11113 g
| 20.01"> 280.03" 1} £ o1 || 250 —Gepes :
s -%’,"?ﬁ‘zso’—, .5 ¢ Sandy, GRAVEL
) e 5 :.’ S %-. B
S ee/ ¢ 3 ¥ L om
§5*/y” 280 03"~ 280,43’ ; L 8| 2-9-00
w.L.= 26Y4.40
Al Lepths v fee 280.5'> 286" : BASALT
ﬂ[ Empomgy @[Q? remoyed/ :
from He d Tb= 2967

BHI-EE-189 (12/97)
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StartDate:. |2 - 2 - g
WELL CONSTRUCTION SUMMARY REPORT Finish Date: 3 ~ {p~ 90
Page _| of_|
Specification No..2 222X~ 3P~ [ Rev. No.: o Well Name: 9gq . £33-335 |Té. WellNo. BRI/
fecns: a4 A Approximate Location: S. 5+dfle BX-BY Tauk Famm/200E
Project RcRA dhilling FY 2000 Other Companies: RHF  CHIL , THI
Drilling Company:  Re sopap $ Sw tc - Tndn. Geologist(s): P i) oo pe ’
Driflerr (). Wot-(—b ’ . L. Q\, ke v . |
G TEEORARCOASING AND DRILL DEFTH it TG METHODMOLE DIAMETER >
*Size/Grade/Lbs. Per Ft. Interval Shoe 0.D./L.D. JAuger Diameter From to &
(F3) (1 %" 0D Carben Stor O -_504| 3% / io %“|Cavle Took Diameter From to |
Ié m 3% op Gurbon Seell__© - 22081 ¢4 / 7 % |ArRotary: Diameter From SO’ to 286’
- A.R. w/Sonic: DiameterFrom__ & to 50,4}
- Diameter From to ______#
- Diameter From to
*Indicate Welded (W) - Flush Joint (F.J) Coupled (C) & Thread Design Diameter From to 1}
, - Drilling Fluid: act—twate e o ! Aém
Total Drilled Depth: 2 84 * lHole Dia@TD: 7 %“ Total Amt. Of Water A:l:ed During Drilling: 8§00 Salloy s
Well Straightness Test Results Static Water Level: 244, 4O [Date:  2- §-00

Sondes (type)

RLS Neutra, Moisture

Pl Yok

Size/Wt./Material Depth

Thread | )00 ) Type Mnun:mek v ""m‘) Size
Y"Id 304ss endce p 280,43 2¢0.03 wva | Silicq Send 281.9° - 250.5123,54 lip-20
z % foiss f mf ‘182-0_3-.2_42.9_1. 0.020v Gronuley Beafon e |250.5 -10.9 [32.40| #e
¥ 30 cas' 2¢0.01 - 12.2 NA | Portland Cemen)t |10.9 -__O 111.57| A4
Csched. 5)% - Qw,/ Sh feut. -

WeII Abandoned

Description:

S'g-\"/ﬁnd-J pump rete of 239pm. Kaal
I = Q. o —

Protective Casmg Elevatlon

Brass Cap Elevation

g A % R A =4 %ﬁ%m P L 2 Sk .,.J“‘r, ‘:.
Jo-20 Slcca Sanel: 22 (loo lbs beg) X 1.07 FiHhag -23.5‘/#; #2 mesh : 124.5

(50-1bs bag) X _©.71 Ft¥/bsg = 88 uogé P..uq. G (95-/bs X [ 296z >
Repoted By: £ D. Wa [Ke F “ E——';o-oc Reviewed By: ).€huvaed
Title: Geologist lDate:—z—[-ejo Title: <o . Date: /28 /o
Signature: ﬁ Signature: ?f'fb 21
BHI-EE-181 (12/97)
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BOREHOLE LOG e

“12)2/99
WellID: 294 — £33-325 lWell Name: (2 28 (f Location: 5',‘,%3,4;_ Bx87 Tar Fmran
Project: 1 sqa Aot Prodcabhon rells Reference Measuring Point  6vewre) S Face
Sample Sample Description Comments:
B | e | mows | U5 | remars S S Disttion ot Cassitn, o | s atho D
No. |Recovery * Size'Rea ction tc; HCI ' Samplmg Tool, Sampler
' ' Size, Water Level
o— 0. 0.2 Som\c/ L ¥
: - o350 Y Bende ClavEL, 35% Cret, S .
- t‘-)%-’._oo.'_z (S % 3ane, Goards co%w g0 taotar
- 9:-0'0'_Mb_lz(c: p-SR pwm“ ragedsble = 1G0man
~[hgme 2 agffprly o) Send 1998 Sl fpau) yelins oo
& —— 07959) S8, Yo b bas<li (obethtr, v, poorly soie) r&ﬁf/t‘&%
- oéé,:. Se.l = ""\chjn
- 90-.5‘:4-' 12 Bande GLAGL LS % Gard | @ 300-355dpn
- 0'?'%9' 35D Sard (v#vem%'tm (242 3/ Ve |: . Lachon el
——;—M:— o::o’o.'O.; ?-quﬂl- >) ofher, A-5¢
1o PA '?g eo—_(xt__éfm Sand 8% sl
- 290 ol 20% ottas S _ae I‘xnkl‘fc—’, rod - Sorted) (mad-¥
- 0 ; isy gw,d\ s ewcel cotbles LW\N 1(0 o)
- -_I?_"l'f Sano wa./bw'- i
Ty sy g5 <0 gence (o %o m it
s 3 0 33 % Sw\d 1Y (rogt ik ool Strers o0 ¥
- 5l send 02007 Gesald 32cs e med bess 94,55,#‘ ,
- : nnod . S‘\@.J
- 'Ub:"/f 207 soudy Gavel Y0%god
rom Wy (A“Sﬂ ‘m;b('«v-u', Aaé,Sv:hJ ) sand fo¥e /Y
D N B - (hv..fr) [y MS* V. powlﬁfoﬂd mm#a.
o= |- ﬁ S SAND, ‘/f2=5v“'3'5'2°
s . : "“‘J 2 {ff/‘l 13 Olt\!ku, »ou#-
- b@@-‘: L s hsedu 6 BAVEL, (3%, (1
An;w ;":8‘0 IS kmézshggd ¢,¢@(uumds 3
25 D i@,’_w_@m@ 00 _sond; 2.€VS]3 1 olotlbrn
- %5 et L 0% .. 0]
’ - _?50 Rpcal bo el w‘-‘duk uom.
- ~o" __.4
; o P Y [P —
Reported By: Pt~ Moo A€ Reviewed By: _DC %cée_f
Title: Geo (=g: 5 Tite: (Sec/o /ST,
Signature: fa.,[—v A lDate: [ :L/ L/ 99}Signature: MM lDatezﬂoi ()
o 7 [4

BHI-EE-183 (12/97)
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BHI-EE-183 (12/87)

Page Z of JO
BOREHOLE LOG Date: y2/ 2 /55
WellID:244.£33 - 32§ lWell Name: B 5@ /) Location: Senttr Svie.  GxBY Tenk o rmn
Project: (664 A CAA Prtccmonm we R+ Reference Measuring Point: G0’ § wfm co_
Sample Sample Description Comments;
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color Depth of Casing, Drilling
(Ft) Type Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle Method: Method of Driving
No. |Recovery Size. Reaction to HCI Sampling Tool, Sampler
1ze, Reaction to HL] Size, Water Leve!
o — g_‘?oo Seaz U Yy
- ° 07
PN Ca X )
- %0 S
¢ ° O
—— - ! 4
_ s © g,
Avernng "—‘:’.0.“
> o
3 50,
0.9, -
- R AR Bl sey] Yo
- Yo Q_ P
- 90:0 50° £ 57 octyn |
- (? =g neer ba.oafro-n&
+ 0. P ]
ArdiamR. .g~ 0. K - 3
Yo —] 8% Waee (300-250d4
O o
- 0 0%
- VA 1D
_ 5%
ey 4S ~ 507 silag s el Npcamnl End [1frf5e
vs— g ¥ + - of I, | Bes . 12/3/99
- 50 20Fo ol b 15 %o Jord, 3.5 Vo Gawrely Enata
- _n-.o - vo %
- A ",_, oMo e &bdc = 'ZDQM Sand Y=
=y Lb LOYoeH, ove s NP
So — 12— ' lomml rronst mydd gep gt A E.d i2/3/19
- I-3i-00
- Y 50’ 5a’c Silly Sendy GRAVEL [us G) oAz
- Similor do  feserched obove dJ...-II,'n? ; 5"73./7 /.
- by . off C!" ¢ [f ! I’
Grecd -
S —] gravnl Over [-2 em i
- e wea K rxn o Held 5511 G am
- ', k) __iummi_éeurmm‘: for_archive
- A +o  SAND - sec page 3 ‘pr.fth',n‘lz‘n:
Reported By: pc\)- frooré Reviewed By: DC é%e,ée:
Title: Geo (o T Tite: (S0 /o r57
Signature: Pt~ Yoo o ]Date: /1_,/ )_/97 Signature:- %M IDa(e:Mo/ao
* 77
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BOREHOLE LOG

Page 3 of [0

Date: -3/-50

Well 1D: BE3)s lWelI Name: 299-£33-335  |tocation: S..thsife BX-BY Tesk Fern
Projectt 2000 FY RCRA Dr./ina Reference Measuring Point: G p g onef Surfacel
Sample 7 Sample Description Comments:
B0 | e | s | OL55"| S Nane, oy e Diioton ol Clslcaton, Sl o th o Org
No. |Recovery ' Siz elReaction tc'> HCI * Sam_phng Tool, Sampler
' Size, Water Level
60 —(Grbs At Alr totfery
[ / [] 0
- F’R,,zm 58 >219 : SAND @ t-5% |Gsing 3% oD
- |__grave/, 90-/00% sancl, fr-5% se/d. | TW fricone d:4
- Grave/ fr med- ¢ Vetn pef 60" Graf Iam’A/e_
- Sand ic 25% v. Cse, 2307 cse, 25% for crehive
€5 _m‘l med , 30% fo-v. 3 Dk f'“}’ik‘ lra ‘
- 1 CioYRY/2) sl moist; mod-well sorted;|65" Greb sample
- Sub-angufus fo sulb-round ; 20-3070 for arch/ve
- | besa/f ¥ S&%_?J,’—Mk—fe#ﬁ{- 4 -3
B T0- 802 $szFclglz oﬂg; o Max pgtf, size 70!t Grah gagplg )
7O —|-frck] G2 10 ww , wea k ryn Hcl. for aechive
- 8,8 defechable |
- ouM  LEL & dplecd.
g — 75" :_ grgnw grain size decrease .
75 —[ archye g 5 ; 7 od 75 Gref sa
- A heproy Smilet to_above For archive
- r mica
- g0': Graf Sawmple
30 — [ itise Lor archive |
. s
- e g5’ Graf Sg_m‘a_[:_
85— FMLLAL&__

ReportedBy: /. D, /o /et

Tille:  Geoloa, cf

Tie: Geo/oa/57

-~

ReviewedBy: D /{/é&(ée S

Signature: _~z% v PATA

|Date: {- 31- 0o |Signature:

BHI-EE-183 (12/97)

A.19

|Date: Z/o 00
- 77




BHI-EE-183 (12/97)

Page 4 of lo
BOREHOLELOG Date: I'BI'OO
Well ID: E8&8]1 lWe!I Name: 299-F33- 235 Location: Seoith sife BX-BY Tank }'um'/-?o'a E
Projectt  FY 2000 RCRA Dre¢ //lb.a Reference Measuring Point: @ rocindf Surface
Sample Sample Description Comments:
Dg’th Type Blows GrLaphic Group Name, Grain Size Distribution, Soil Classification, Color, szggz 0&2?:;396{06?&?39
Ft) No. |Recovery 08 | Moisture Content, So;ing. F/:ngutl.arit)t(, ﬂi&\leralogy. Max Particle Sampl;ng Tool, Sampler
i2€, Reaction to Size, Water Level
90“-_64% Na SAND (.S) as JLIC/PL'ACJ M Al rmlar}ll. %" :
=l Asp page. 3. dricone bib; &7
-| Rekery _a.{‘_io_'-'_yiu‘n size  Inerpese.. OD Cs Casing
- . San ¥ om  Cfe
- 90"t 6raf somple
?5-__6""". for archive
7
- 95 Graf scuple
- For _archive
- Grah> ' !,
Joo —|Archie loo: dv y. Fn  peb 100 2 6rab sample |
- for archive
- 105": Gra ngPl:.
- {Grab-
jo5 ——|—fechivg For archive
- ot 6
- SAND_(S) - Simifor to cbove Jor _archrve
110 |Aschive, ____.%mml_)_lmia_.{eml e st
- 209 cge QQZQ bg_gp 0% F-vy JB
- mo/st:
/
e Son‘ecﬂ «4 SA; 307 bosalt, 702 ofr/UUI5: Grab Somple |
IIS—-.A'::_L.MA o“cr‘ /a- mice | Aqx Size 58'-'/333; for an‘:‘ur}
- wicak  rxa Hd
- !
ReportedBy: £.D. Wa | kg,- Reviewed By: DQ C(/ée‘é?_f
Tle:  Geelog,'st Tite: GeolopisT,
7
Signature: -z, Date: [-32}-0@ |Signature: lDat& Z/o/oo
77

A20



) . |Page _5 of {0
BOREHOLE LOG Date:. |- 31-00
WellD: B 381 . Well Name: 2¢9. £33-335 Location: Sm,”‘ 52 -
Project: FY 2000 RcrRA Drrllina Reference Measuring Point:
Sample Sample Description Comments:
Depth Graphic A N . P Depth of Casing, Drilling
ED | e | s | SEE'| o tiome, oy i istitn, St lsscatn, ol | i s o D
No. |[Recovery ' OS' 9. Rng ot “{ HCI gy, Sampling Tool, Sampler
N ize, Reaclion 1o Size, Water Level
Grab- ] ' Y%
120 —[CFoig  NA Ah hy/l:n/ .TL/V
- A tricone b4
—| Retary g%" op Casing
- 124> (28" 5/ fucrease in s/ 120 Greh Scuple
lQS"’G? N QS % Sougo,. 5% s;lf fer archive
7
- 125 ¢ Gyal Sqmplz
- siH _co » crea on ol For _archive
--s ; becomes cCoorser
. h -
130 }-Archt 130 Grab Sam;;/%
- for gcgﬂ(‘ze _
- S); tr and),
- te sold, Gravel fu-v fk*el}k
’
- Sand]l  20% Y _cse, 307 Cse 3070411.:2)_ 135 :
Grab- N Y 4
35— rch? -Y. P 1e) 2 /Jk ge ‘N.) <l fopr ,m:c“'ug.
- : ded. sA-SR; 30 V/
bt . o im ¢ i Max GC'ze
- e ji 14
I;
- 4ot Ereb se
Gra b, R
Jyo ——Aechie for crchive [ end |
- 1-31-00
- bcg[» 2-1-00
- Sec ecom her - . t & a
Grab- - :
HS—_A.E[\M Ml'um for g_Lc_L_’ug._
ReportedBy:  L.D. W/ Ker Reviewed By: Dd a,é%f
Title: Geo/o.c,;,‘;-/ Title: @; / /%7} o
Signature: 7} h% lDale: 2-1-00 |Signature: 53‘31%0/00
¥ 74 A /77
BHI-EE-183 (12/97)
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BHI-EE-183 (12/97)

A22

Page _6 of (O
BOREHOLE LOG b 5] 00
WelllD: B28// _<<m= Name: 29g-E33- 335 Location: So. #f s/le BX-BY Tank Farm
Project: FY acco RCR Des \\\s G Reference Measuring Point: 2, L5 Lc
Sample / Sample Description Comments:
Depth Graphic e I Depth of Casing, Drilling
{Ft) Type Blows _.%o ,m‘.jmﬁv me=m.~o_.w_m m_.Wm OM.:E_E@:. ww._ o_m_mm_anu_:o:voqw_o_n Method, Method of Driving
No. |Recovery oisture Content, ommﬁu.m:mm.m_._.w. I_m._m-m ogy, Max Farticle Sampling Tool, Sampler
€, Reaclion to Size, Water Level
e
150 =" 01 | It Air_rofary  74°
-1 no -— . . rs 4
Tmes- ;r archive| SAND \Mv ,1r _arave \1. 100 7 Sasdd, fricoe by, 87
- JE._ 6 159 00 €5 casing
- 4 V.cse 30% cSe, ¥0% med , 1520
- / P 7
fu~v. fu 10YR 9 /2 ( tk ar bn) 1491515 s splid
Grap- v 7 o
155 Ti-fnbieg e - Spoon_for peleo- mag |
- | may Soze ~ 5wy wealk HO/ rren. | Ao, 1507 ah rotery
- grob sompl for
-
B rer— = archiyve.
~®O.|. Archy
- umm.u Graf horﬁ\m
- for apcfive
Bt Saud 5.Ze dee -~ med - 7 160" : Grad sample
(a”] 4.
165 — A=k !..snhnr\ow% as above for arch've.
ts 1
- [ 165 Grab Sample
- Br ardive
Gn_.c - . 7
70 — i [ 170" Grab scmple |
- - Bor archive
- DRI 175" &rab sample
Tewis . g for Dwnh.._\ﬁ
75— Aechig A
- il Send wnmo.s..mm tog rser
- ARy med- cse
Reported By: LD 1l fer Reviewed By: D¢t &NQ\MNM
Title: Tile: Gea fog, 5T
-
Signature: ;02@" 2-1- po |Signature: \%&@A _Um.m“.N\o (=le]
’ 77




BOREHOLE LOG

Page _1_of |0

BHI-EE-183 (12/97)

) Date: . ./-po
Well ID: R 28Il ]Well Name: 29g. F33-335 Location: Soufh s, - Tank 200
Project: F Y 2000 RCRA D“‘“ibﬂ Reference Measuring Point: Gmu_mé Surﬁce
Sample Sample Description Comments:
D@h Type Blows Grf:;ic Group Name, Grain Size Distribution, Soil Classification, Color, M[:ﬁg;o;ﬂcezfg;gé? l;lrlll:/r:r?g
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Appendix B

Moisture Content for Samples from Well 299-E33-334

This appendix includes the results of laboratory testing for moisture content of samples collected
from well 299-E33-334. 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. The
measurements were done in the Applied Geology and Geochemistry Group laboratory under the
supervision of Mr. Jeff Serne. '

. Table B.1. Moisture Content of Sediment Samples from Borehole 299-E33-334

299-E33-334
Moisture Moisture Moisture
Depth Content Depth Content Depth Content
(ft bgs) (wt%) || (ftbgs) (wt %) (ft bgs) (wt %)

5 4.14 95 3.12 185 2.59
10 4.24 100 3.03 190 v 2.79
15 3.91 105 3.25 195 3.23
20 5.86 110 3.74 - 200 3.15
25 6.90 115 343 205 2.92
30 6.14 120 344 210 3.63
3 11.19 125 6.69 215 3.48
35 3.38 130 2.16 220 321
40 3.58 135 2.25 225 2.79
45.5 3.1 140 2.39 230 2.63
50.5 2.17 145 2.40 235 2.65
55 2.24 150 242 240 2,99
60 3.06 152 8.00 245 293
65 2.05 155 2.68 250 3.16
70 2.19 160 2.74 255 3.66
75 2.39 165 ' 2.68 260 2.88
80 245 170 2.84 265 5.24
85 2.99 175 2.63
90 2.71 180 2.70
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Appendix C

Borehole Geophysical Logs

This appendix contains the Nal spectral gamma-ray and neutron-neutron moisture logs for wells
299-E33-334 and 299-E33-335. The logs were run and analyzed by Waste Management Federal Services
Northwest, Inc. Log Header sheets and Log Analysis Summary Reports are included with the logs.
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RLS Scintillator Gamma Ray Borehole Survey
Waste Management Technical Services

Log Header

Project: PNNL RCRA - Well: 299-E33-334

Log Type: Nal Spectral Gamma Ray

Borehole Information

Well # _B8810 : Water Depth  263.8 ft Total Depth 285 ft
Elevation Reference n/a Elevation n/a ft

Depth Reference _Surface Casing Stickup 2.1 ft '
Casing Diameter _11.75 in Depth Interval 0to 51.75 ft Thickness _0.5 in
Casing Diameter _7.625 in Depth Interval 0to 280 ft . Thickness _0.5 in

Logging Information

LogType: ©~  NalSpectral Gamma Ray =
Company Waste Management Technical Services
- Date/Archive File Name - “December 27 1999 - HZE33334
Logging Engineers S .EXKos a
. Instrument Series RLSNAIO0L00.0
- Logging Unit ' - RLS-1 R i
- Depth Interval 1 10 200 fi - Prefix A688
o ' 17010 285 ft - Prefix A689
= Instrument Calibration Date Dec 13, 1999 s

Calibration Report WHC-SD-EN-TI 293

Analysis Information

Company Three Rivers Scientific
Analyst Russ Randall
Date : February 15,2000

Depth Reference ~ Ground Surface

Notes  Some individual spectra over 170 to 200 feet exhibited &m to high to measure the thorium photo peak.

These spectra were_deleted from the analysxs Sinc¢e the_ deleted 'spectra were all contained in the
repeated interval, no depth intervals were lost.
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Depth (feet)

RLS Spectral Scintillator Borehole Survey
Waste Management Technical Services

Project: RCRA Drilling 2000 Log Date: Dec. 27, 1999
Well: 299-E33—334 Depth Datum: Ground Level
Total Gamma Potassium Uranium Thorium
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RLS Spectral Scintillator Borehole Survey
Waste Management Technical Services

Project: RCRA Drilling 2000 Log Date: Dec. 27, 1999
Well: 299-E33-334 Depth Datum: Ground Level
Total Gamma Potassium Uranium Thorium
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RLS Spectral Scintillator Borehole Survey
Waste Management Technical Services

Project: RCRA Drilling 2000 Log Date: Dec. 27, 1999
Well: 299-E33-334 Depth Datum: Ground Level
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RLS Scintillator Gamma Ray Borehole Survey

Waste Management Technical Services

Log Analysis Summary Report

Project: PNN_L RCRA Well: 299-E33-334
Log Type: Nal Spectral Gamma Ray Log Date: December 27, 1999

General Notes:
Total gamma is a response to geologic concentrations of natural radionuchdes.

Log data collected with a depth reference of ground surface.

Log data over the depths from 170.75 to 1175.25, 193.73 to 194.25, and 195.75 to 196.25 were lost due to
excessive energy gain. Since these data points were covered in the repeat interval, all depths have at least
one reading.

The energy to channel gain-settings changed throughout the logged intervals. The changes were outside

of acceptable standards for the KUT computations. Thus a processing of the spectra to re-gain the energy

using the potassium photo peak was performed. The results were successful except for the intervals listed
above.

System Performance Verify: The pre- and post-log verification passed performance standards.
Repeat Ihterval: Based on the repeat interval, the logging system performed as per specifications.

Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation
(entire well). Water correction was applied to depths deeper than 263.8 feet. No casing correctlon was
applied to the total gamma due to Compton downscatter interference.

Radionuclides: :
The potassium signal increases at 48 feet. The casing thickness changes from a total of 1.0 1nch to 0.5
inch at 51.75 feet. Thus the increase in potassium at 48 feet is due to lithology and not an error in the
casing thickness correction.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

LOG HEADER

Project: RCRA drilling 1999 Well: 299-E33-334

Borehole Information

Well# 299-E33-334 Water Depth  _268.3 ft Total Depth 284 ft
Elevation Reference n/a Elevation n/a__ ft
Depth Reference _Ground Surface Casing Stickup 11.75in.-0’°, 8.625in.—2.1°
Casing Diameter 11.75 in. Depth Interval 0to51.7 ft Thickness _0.5 in.
Casing Diameter 8.625 in. Depth Interval 0to 280 ft Thickness _0.5 in.
Logging Information

Log Type: ‘ Neutron-Neutron Moisture :

Company  Waste Management Technical Services

Logging Engineers =~ S.E.Kos Kos ;

- Instrument Series. - 'RLSMGO 0 5

LoggingDate - December 27 1999

Logging Unit © RLS:1

Depth Interval .. 4807 to 168.0’ Prefix A690

e 148.0’ to 264. O’ G A691
Instrument Calibranon DateMay 13, 1999 .
‘Cahbratlon Report ' WHC-SD-EN-’I‘I-306 ‘Rev.0

Analysis Information

Company - - Waste Management Technical Services -
Analyst S ~ StevenKos

Date ‘December 27, 1999

Depth Reference Ground Surface

Notes The moisture measurements were acquu'ed at 0:250-f depth intervals at a logging speed of 1.0 ft per

minute. A repeat survey was conducted between' depths.of 148 and 168 ft.
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~ Project. 1999 RCRA Dirilling
Borehole: 299-E33-334

Neutron-Neutron Moisture Survey
- Waste Management Technical Services

Moisture Vol. %

Log Date : December 27, 1999
~ Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1999 RCRA Driling  Log Date : December 27, 1999
Borehole: 299-E33-334 Depth Datum: Ground Level

Moisture Vol. %
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110 - ., _
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1999 RCRA Drilling  Log Date : December 27, 1999
Borehole: 299-E33-334 Depth Datum: Ground Level |
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1999 RCRA Driling  Log Date : December 27, 1999
Borehole: 299-E33-334 Depth Datum: Ground Level

Moisture Vol. %

180
190 +
200

210 H

Depth (feet)

220 4

230 -

240

250

C.12




Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1999 RCRA Drilling  Log Date : December 27, 1999
Borehole: 299-E33-334 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-E33-334

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 a depth of 48 ft) since the logging tool is not
calibrated for this size casing. The survey was terminated at a depth of 264 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 148 and 168 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-in.-diameter casing was applied to the data.

Observations

The moisture values are about 2 percent volumetric moisture content from a depth of about 50 ft, to a
depth of 210 ft. At a depth of 210 ft, the moisture content fluctuates between slightly below 2 percent to
slightly above 8 percent at a depth of 220 ft. The lowest moisture content values (other than within the
short interval logged in the 11-in.- and 8-in.-diameter casings between depths of 48 and 51 ft) were
measured at a depth of 222ft. Several peaks of elevated moisture content (above the 2 percent
background) occur at depths of 100 ft, 122 ft, 126 ft, 152 ft, and 248 ft. The intervals of elevated
moisture content most likely correlate to occurrence of fine- grained sediments that retain moisture.

The measurements acquired in double casings between depths of 48 and 51 ft 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 content increases (to an off-scale value) at a depth of about 264 ft where groundwater is
encountered.
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RLS Scintillator Gamma Ray Borehole Survey
Waste Management Technical Services

Log Header

Project: PNNL RCRA Well: 299-E33-335

Log Type: Nal Spectral Gamma Ray

Borehole information

Well # _B8811 Water Depth 278 ft Total Depth 284 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference _Surface Casing Stickup .25 ft
Casing Diameter _11.75 _in Depth Interval 0to 50 ft Thickness _0.5  in
Casing Diameter _7.625 in Depth Interval 0to 280 ft Thickness _0.5 in

Logging Information

‘Log Type: Nal Spectral Gamma Ray. .

- Company ‘Waste Management Technical Services

- Date/Archive File Name February2,2000 - H2E33335
- Logging Engineers JLEMeisner - o e
Instrument Series - RLSN20 §
Logging Unit . RLST v
Depth Interval -+~ 0to 175ﬁ o Prefix A697

| 1700 282 ft - Profix A698

Instrument Calibration Date Feb 18,1999 oo
Calibration Report - ‘WHC-SD-EN-TI- 293

Analysis Information

Company Three Rivers Scientific
Analyst = - ' - Russ Randall

Date o February 15, 2000 .
Depth Reference ‘Ground Surface

Notes . None.
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Project. RCRA Dirilling 2000

RLS Spectral Scintillator Borehole Survey
Waste Management Technical Services

Log Date: Feb. 2, 2000
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Project: RCRA Dirilling 2000

Well: 299-E33-335
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Waste Management Technical Services
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RLS Spectral Scintillator Borehole Survey

Waste Management Technical Services

Project: RCRA Dirilling 2000

Well: 299-E33-335

Total Gamma
cis

Log Date: Feb. 2, 2000

Depth Damm: Ground Level

Potassium Uranium Thorium
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RLS Spectral Scintillator Borehole Survey
Waste Management Technical Services

Project: RCRA Drilling 2000 Log Date: Feb. 2, 2000
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RLS Scintillator Gamma Ray Borehole Survey

Waste Management Technical Services

Log Analysis Summary Report

Project: PNNL RCRA Well: 299-E33-335
Log Type: Nal Spectral Gamma Ray LogDate:  February 2, 2000

General Notes:
Total gamma is a response to geologic concentrations of natural radionuclides.

Log data collected with a depth reference of ground surface.

The energy to channel gain-settings changed very little throughout the logged intervals. A processing of
the spectra to re-gain the energy using the potassium photo peak was performed. The results were
successful.

System Performance Verify: The pre- and post-log verification passed performance standards.

Repeat Interval: Based on the repeat interval, the logging system performed as per specifications.

~ Environmental Corrections: All radionuclide concentrations have been corrected for casing attenuation
(entire well). Water correction was applied to depths deeper than 278 feet. No casing correction was
applied to the total gamma due to Compton downscatter interference.

Radionuclides:

The potassium signal increases at 50 feet. The casing thickness changes from a total of 1.0 inch to 0.5

inch at 50 feet. However, the increase in potassium at 50 feet is due to lithology and not an error in the
casing thickness correction.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

LOG HEADER
Project: RCRA drilling 1999 | Well: 299-E33-335
, _ Borehole Information
Well # 299-E33-335 Water Depth _278 ft Total Depth 284 ft
Elevation Reference n/a Elevation n/a ft
Depth Reference . _Ground Surface Casing Stickup 11.75m.—0’, 8.625 in. — 0.25’
Casing Diameter 11.75 _in. Depth Interval 0to 51 fi Thickness _0.5 in.
Casing Diameter 8.625 _in. Depth Interval 0to 238 ft ~ Thickness _0.5 in.
Logging Information _
_ Log Type: _ Neutron-Neutron Moisture .~~~
_ Company Waste Management Technical Sem
-~ Logging Engineers = LE. Meisner -
. Instrument Series - RLSM00.0
~ Logging Date  February3, 2000
-+ LoggingUnit . . RLS1 ~ . . '
e Depth Interval _ '_ o 450°1t01650° PreﬁxMA54
162.0° t0215.0" - g MA55 : '
800":0950’" B MAS6
M Instrument Calibration DateMay 13,1999 "o e
_ Calibration Report ) WHCeSD-EN-’I'I-SOG, Rev. 0 Lo
Analysis Information
- Company Waste Management Technical Servmes
Analyst . - StevenKos .
Date ~ March 13,2000
"> 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. Repeat surveys were conducted between depths of 80 and 95 £, between depths of 147 and 150
ft, between depths of 162 and 165 ft, and between depths of 215 and 225 ft.




Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1998 RCRA Driling  Log Date : February 3, 2000
Borehole: 299-E33-335 Depth Datum: Ground Level

Moisture Vol, %
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0
10 - -
120 - -
- : . | Interval from ground surface to a y
depth of 45.ft was not logged
= 30 : -
A : ? % : ]
<
£
porwr ]
Q
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0 40 - -
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1999 RCRA Dirilling
Borehole: 299-E33-335

Log Date : February 3, 2000
Depth Datum: Ground Level

Moisture Vol. %

10

60
70 -
80 -

90 - -

Repeat $uwey 80 - 95"

Depth (feet)




Depth (feet)

Neutron-Neutron Moisture Survey

Waste Management Technical Services

Project: 1999 RCRA Drilling
Borehole: 299-E33-335

Moisture Vol. %
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120 7
130 —:
140 -:
150 -:
160 -:
170 -:

180

=3 Repeat survejy 147 -150' ]

2 Repeat suwei« 162-165" |

190
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Log Date : February 3, 2000
Depth Datum: Ground Level



Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: 1999 RCRA Drilling  Log Date . February 3, 2000
Borehole: 299-E33-335 Depth Datum: Ground Level

Moisture Vol. %
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Depth (feet)

i : Repeat survey - 215' -225' |
220 : é

230 -

240
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Project: 1999 RCRA Drilling

Neutron-Neutron Moisture Survey
Waste Management Technical Services

Borehole: 299-E33-335

Depth (feet)

Log Date : February 3, 2000

Depth Datum: Ground Level

Moisture Vol. %

10

240 [
250 ]|
260 —:
270 |
280 -:
290 -:

300

310

Water leve? - 278

e

]

: o
TD logged - 270.75' |-
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

Summary Report
Project: RCRA Dirilling 1999 | | Well: 299-E33-335

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 a depth of 45 ft) since the logging tool is not
calibrated for this size casing. The survey was terminated at a depth of 270.75 ft where groundwater was
encountered.

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

Repeat Interval: Repeat surveys were conducted between depths of 80 and 95 ft, between depths of 147
and 150 ft, between depths of 162 and 165 ft, and between depths of 215 and 225 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-in.-diameter casing was applied to the data.

Observations

The moisture values are slightly less than 2 percent volumetric moisture content throughout most of the
log. The values increase slightly in the interval between depths of about 70 and 87 ft. Within this interval
the maximum value detected in this boreholes of about 4 percent moisture content was measured (at a
depth of 86 ft). Over the short interval between depths of 50 and 52 ft, the moisture content values reach
a high of about 4 percent.

Over the interval between 45 and about 48 ft, the moisture measurements are not valid because they were
acquired in two casings. The do indicate that the bottom of the double casing string is located at a depth
of about 48 ft.

The moisture content increases (to an off-scale value) at a depth of about 215 ft where groundwater is
encountered.
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Appendix D

Groundwater Chemistry Data

This appendix contains analytical results from groundwater samples collected at 279 ft below ground

- surface (bgs) from well 299-E33-334 and at 272 ft bgs from well 299-E33-335 after well development.
- Columns 6 and 7 in this appendix contain qualifiers that should be considered when using the analytical
values. The definitions of the qualifiers are given below.

Qualifier
U
C
B

Definition
Undetected at the detection limit.
For inorganics - blank contamination is above the practical quantitation limit.

For organics - compound was found in the blank (blank contamination).
For inorganics - result is less than the practical quantitation limit.

Adjusted dilution factor.
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Table D.1. Composition of Groundwater from Wells 299-E33-334 and 299-E33-335

Total
Sample Analytical Lab Counting | Analysis
Constituent Date Filter | Value Units Qualifier Error Error
Well 299-E33-334
279 ft bgs

Aluminum 1/5/00 Y 19.7 | ug/L U
Iron 1/5/00| Y 49.2 | pg/L B
Magnesium 1/5/00 Y 10300 | ug/L
Potassium 1/5/001 Y 5550 | pg/L
Nickel 1/5/00) Y 12.8 | pg/L U
Manganese 1500 Y 11.3 | ug/L B
Silver 1/5/00f Y 5.5 | ug/L U
Strontium (elemental) 1/5/00 Y 169 | ug/L
Barium 1/5/00f Y 61.1 | ug/L B
Antimony 1/5/00 Y 40.9 { pg/L U
Calcium 1/5/00 Y 34200 | pg/L
Zinc 1/5/00 Y 183 | pug/l
Vanadium 1/5/00f Y 223 pg/L B
Copper 1750001 Y 6.4 | ug/L U
Cobalt 175001 Y 2.8 pg/L §)
Chromium 1/5/00 Y 3| ug/L U
Cadmium 1500 Y 33 | gl U
Beryllium ~1/5/00 Y 0.5 pg/L U
Sodium 1/5/00 Y 21300 | ug/L
Sulfate 1/5/00} N 41.5 | mg/L D
Chloride 1/5/60] N 14.7 | mg/L D
Cyanide 1/5/001 N 1.6 | ng/L U
Fluoride 1/5/00| N 0.36 | mg/L
Nitrogen in Nitrite 1/5/00 N 0.0074 | mg/L U
pH Measurement 1/5/00] N 8| pH
Temperature 1/5/00 N 16 | Deg C
Turbidity 1/5/00( N 0.7 [NTU
pH Measurement 1/5/001 N - 8.1|pH
Nitrogen in Nitrate 1/5/00] N 34 | mg/L D
Dissolved Oxygen 1/5/00f N 6.51 | mg/L
Specific Conductance 1/5/00] N 369 | pSfem
Tritium 1/5/00] N 7140 | pCi'L 330 600
Cesium-137 1/5/00] N -1.21 | pGi/L 8] 4.3 4.3
Cobalt-60 1/5/00f N 1.27 { pCV/L U 39 39
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Table D.1. (contd)

Total
Sample Analytical Lab Counting | Analysis
Constituent Date Filter Value Units Qualifier Error Error
Strontium-90 1/5/00] N -0.00897 | pCi/L U 0.23 023
Gross beta 1/5/00 N 15 | pCi/L 23 3
Beryllium-7 1/5/00} N 9.16 | pCi/L 8] 63 63
Cesium-134 1/5/00| N -3.12 | pGi/L 8] 4.6 4.6
Antimony-125 1/5/00| N -1.47 | pCi/L U 12 12
Europium-152 1/5/00 N -4.94 | pCV/L U 10 10
Europium-155 1/5/00| N -341 | pCVL U 11 11
Uranium 1/5/00| N 2.75 | ug/lL 0.44
Europium-154 1/5/00 N -6.45 | pGi/L U 14 14
Technetium-99 1/5/00 N 58.9 | pCi/L 24 15
Ruthenium-106 1/5/00{ N 3.22 | pCi/L U 37 37
Potassium-40 1/5/00] N -3.12 | pCVL 8) 68 68
Gross alpha 1/5/00 N 0.922 | pCi/L U 1.1 1.1
Well 299-E33-335
272 ft bgs
Specific Conductance 2/10/00) N 370 | pS/cm
pH Measurement 2/10/00 N 8.18 { pH
Turbidity 2/10/000) N 0.92 | NTU
Temperature 2/10/00 N 16.1 | Deg C
Tritium 2/10/00] N 6880 | pCi/L 340 620
Cesium-137 2/10/00] N 0.261 | pCi/L U 32 32
Strontinm-90 2/10/00 N -0.0384 | pCi/L U 0.27 0.27
Gross alpha 2/10/00| N 1.81 { pGi/L U 14 15
Beryllium-7 2/10/00| N -15.2 | pGi/L U 41 41
Cesium-134 2/10/00| N -1.56 | pGi/L U 3.7 37
Antimony-125 2/10/00| N 2.25 1 pCi/lL U 8.8 8.8
Europium-152 2/10/00| N 0.463 | pCi/L 8) 9.5 9.5
Uranium 21000 N 2.74 | pg/L 0.65
Europium-154 2/10/00f N 4.27 | pCi/lL U 9.2 9.2
Europium-155 2/10/00| N -4.62 | pGi/L 8) 6.9 6.9
Technetium-99 2/10/00| N 59.2 | pCi/L ' 24 15
Potassium-40 2/10/00f N 8.97 | pGi/L 4] 53 53
Gross beta 2/10/00 N 18.3 | pCVL 24 34
Cobalt-60 2/10/00] N 0.546 | pCi/L 8] 34 34
Ruthenium-106 2/10/00f N -13.7{ pCi'L 8) 32 32
Specific Conductance 3/2/00f N 368 | uS/em C
Total organic halides 3200} N 43 ng/L 8]
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Table D.1. (contd)

Total
Sample Analytical Lab Counting | Analysis
Constituent Date Filter | Value Units Qualifier Error Error
Specific Conductance 3/2/00f N 382 | uS/em
Temperature 3/2/00 N 17.5 | Deg C
pH Measurement 3/2/00 N 8.03 | pH
Total organic carbon 3/2/00 N 0.6 | mg/L B
Total organic halides 3/2/00| N 4.3 | ug/L 8]
Specific Conductance 3/2/000 N 382 | uS/cm
Temperature 3/2/00 N 17.5 | Deg C
Total organic carbon 3/2/00 N 0.69 | mg/L B
pH Measurement 3/2/00 N 8.03 | pH
Total organic halides 3/2/00 N 4.3 | pg/L 9]
Specific Conductance 3/2/00] N 382 | uS/cm
pH Measurement 3/2/00 N 8.03 | pH _
Total organic carbon 3/2/00 N 0.59 | mg/L B
Temperature 3/2/00 N 17.5 | Deg C
Total organic halides 3/2/000 N 43| pg/L U
Specific Conductance 3/200f N 382 { uS/cm
Temperature 3/2/00 N 17.5 | Deg C
pH Measurement 3/2/00 N 8.02 | pH
Turbidity 3/2/00 N 2.8 |NTU
Total organic carbon 3/2/00 N 0.74 | mg/L B
Aluminum 3/2/00 Y 19.7 | pg/L U
Tron 3/2/00 Y 65.8 | pg/L B
Magnesium 3/2/00 Y 11100 | ug/L
Manganese 3/2/00 Y 173 fpg/L
Sodium 3/2/00 Y 19600 | pg/L
Antimony 3/2/00 Y 409 I ug/L U
Beryllium 3/2/00 Y 0.5 | gL U
Chromium 32004 Y 5.2 ug/L B
Copper 3200 Y 6.4 | pg/L U
Cobalt 3/2/00 Y 28| pg/L 8]
Calcium 32000 Y 37200 | ng/L
Zinc 3/2/00 Y 13.8 | ng/L B
Vanadium 3/2/00 Y 158 | ng/L B
Cadmium 3/2000 Y 3.3 gL U
Barium 3/2/00 Y 47.2 | pg/L- B
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Table D.1. (contd)

Total
Sample Analytical Lab Counting | Analysis
Constituent Date Filter | Value Units Qualifier Error Error
Strontium (elemental) 3/2/00) Y 197 | ug/L
Silver 3/2/00 Y 551 gL 8)
Potassium 3/2/00 Y 5310 | ng/L
Nickel 3/2/00 Y 12.8 | pg/L U
Sulfate 3/2/00 N 43.5 | mg/L D
Chloride 3/2/00 N 163 | mg/L D
Fluoride 3/2/00 N 0.37 | mg/L
Alkalinity 3/2/00 N 122 f mg/L
Total dissolved solids 3/2/00 N 241 | mg/L
Nitrogen in Nitrate 3/2/00 N 34 | mg/L D
Nitrogen in Nitrite 3/2/00 N 0.0074 | mg/L U
Cyanide 3/2/00 N 1.6 | pg/L 8]
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