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1.0 Introduction

One new Resource Conservation and Recovery Act (RCRA) groundwater monitoring well was
installed at the single-shell tank farm Waste Management Area (WMA) TX-TY during December 1999
and January 2000 in fulfillment of Tri-Party Agreement (Ecology 1996) milestone M-24-43. Thewell is
299-W15-41 and is located south of the 241-TX tank farm and south of 20" Street in the 200 West Area.
Figure 1 shows the locations of all wellsin the WMA TX-TY monitoring network.

The new well was constructed to the specifications and requirements described in Washington
Administrative Code (WAC) 173-160 and WAC 173-303, the groundwater monitoring plan for WMA
TX-TY (Caggiano and Goodwin 1991), the assessment plan for WMA TX-TY (Caggiano and Chou
1993), and the description of work for well drilling and installation.

This document compiles information on the drilling and construction, well development, pump
installation, and sediment testing applicable to well 299-W15-41. Appendix A contains the geologist’s
log, the Well Construction Summary Report, and Well Summary Sheet (as-built diagram) and Appendix
B contains borehole geophysical logs. Additional documentation concerning well construction ison 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.

2.0 Well 299-W15-41

2.1 Drilling and Sampling

Well 299-W15-41 was started with a sonic drill rig and casing hammer. Temporary 11 3/4-in.-
outside-diameter, carbon steel casing was placed from 0 to 55 ft below ground surface (bgs). An air
rotary rig finished the drilling from 55 ft to a total depth of 239 ft bgs with temporary 8 5/8-in.-outside-
diameter carbon stedl casing. At about 40 ft bgs, 5 gal of water were added to the borehole during
drilling.

Sediments encountered during drilling were predominantly sand and sandy gravel of the Hanford
formation from the surface to about 93 ft bgs; Plio-Pliestocene silty sands with varying caliche content

1 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.”
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from 93 to about 120 ft bgs (depths based on geophysical log correlation); and sandy gravel and gravally
sand of the Ringold Formation from 120 to 239 ft bgs (total depth). A geologist'slogisincluded in
Appendix A.

Grab samples of sediment for geologic description and archive were collected at approximate 5 ft
intervals from 55 ft to total depth. Also, three split spoon samples were collected from 219 to 221, 230
to 230.7, and 238 to 239 ft bgs.

The borehole and drill cuttings were monitored regularly for organic vapors and radionuclide con-
taminants. No organic contaminants were noted. Radiologic readings reached 1000 to 1500 dpm at a silt
lens at about 44.5 ft depth. The borehole was drilled as low risk below 55 ft.

The well was geophysically logged through the temporary casing using high resolution, spectral
gammarray and neutron moisture instrumentation on January 6 and 7, 2000. No man-made radionuclides
were detected. The geophysical logs arein Appendix B.

2.2 Well Completion

The permanent casing and screen were installed in well 299-W15-41 during January 2000. A 4-in.-
inner-diameter, stainless steel, continuous wire-wrap (0.01 in. slot) screen was set from 230.94 to
215.92 ft bgs. The top of the well screen is about 2.5 ft bel ow the water table because the casing string
fell during installation. The permanent casing is 4-in.-inner-diameter, stainless steel from 215.92 ft bgs
to 2.0 ft above ground surface. The bottom of the screen hasa 4 in. PV C end cap to facilitate later
deepening of the well if necessary.

The sand pack is 20 to 40 mesh silica sand from 238.1 to 206.6 ft bgs. The annular seal is Portland
cement with bentonite from 206.6 to 200.1 ft bgs; #8 mesh granular bentonite from 200.1 ft to 13.5 ft bgs;
and Portland cement with bentonite 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 Construction
Summary Report and the Well Summary Sheet (as-built) are included in Appendix A. After well com-
pletion, static water level was 213.3 ft bgs on January 17, 2000.

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 isNAVD 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 Datafor Well 299-W15-41 at Waste Management Area TX-TY

Easting Northing Elevation
Well Name m (ft) m (ft) m (ft)
566,757.587 136,031.682 Center of Casing
(1,859,435.294) (466,296.823)
203.484 “X” on Casing
299-W15-41 (667.596)
566,757.583 136,031.993 202.788 Brass Cap
(1,859,435.281) (446,297.844) (665.313)

2.3 Weél Development and Pump Installation

Well 299-W15-41 was developed on January 14, 2000. A temporary, 3 hp, submersible pump was
used to remove approximately 2,300 gal of formation water from the well at 26 gal/min. Pump intake
was at 227.95 ft bgs. The approximate drawdown was 3.2 ft and the final turbidity was 4.30 NTU.

A dedicated Hydrostar sampling pump was installed in well 299-W15-41 on January 18, 2000. The
sampling pump intakeis at 219 ft bgs or about 5.7 ft below the water table.

3.0 References

Caggaino, J. A., and C. J. Chou. 1993. Interim-Satus Groundwater Quality Assessment Plan for the
Sngle-Shell Tank Waste Management Areas T and TX-TY. WHC-SD-EN-AP-132, Rev. 0, Westinghouse
Hanford Company, Richland, Washington.

Caggiano, J. A., and S. M. Goodwin. 1991. Interim Status Groundwater Monitoring Plan for the Sngle-
Shell Tanks. WHC-SD-EN-AP-012, Rev. 1. Westinghouse Hanford Company, Richland, Washington.

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.

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

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

WAC 173-303, Washington Administrative Code. Dangerous Waste Regulations. Olympia,
Washington.
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- 90 Ze qa‘z/felcﬁs /cHeh 1 wmice , as’s Archive arak
- wmaX S/ze v [ ww N l«)fak J/rmq rxu Sam'p/e
- o Hcl
100—6*‘31’;&, o Joo': /quA.'ve, SML
- Sampfe
- . .
- loYy— 112" * Calcapenies 51/’[1/ Saucl |1o5" Archive 3mL
- 'w(la : eus Sample
lo5—6r::£,v of CQ/I‘CA’Q 0.5-] em (aujm[qr)
- violeat _rxun o Hcl, Color and | Drill rate shws
- si/t/ Sendd  similar 4o above. fo ’V‘/-.‘)‘w‘n’/ff.
- fe’:  calicle Frc‘gmcnﬂ lncrea fe lio: Archive _gra/:
110 — | eki Sample
- _End of |-Y-00
- Begy [-5-0C0
- v 1% sty SAND /= 5),
- 5% qmw-’ 757o sancl, 20% st
15 —{"erts : Gmuc/ is Me& v.fn R ; Sand 1070 v.cse s’ Avchive gre b
- 3 ~cse, 30% wmed, £0% ﬂ. v b uc”m/wYRS/l{ SQM'b/E
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- 80 70 gt/ Rldi; way size % [5wm 5141»»:,
- : LA rxm HCH
ReportedBy: /., D. e [Ke s~ Reviewed By: pc C{;éé(é}‘
THe:  Beologrst Tie:  Segloaist
Signature: ﬂ—/ﬂ’% IDate: |-5-00 Signature%)é@@ lDate:IlA’// (2=}
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Page _5 of

BOREHOLE LOG

Date: |-5-po

Well ID: B 88{5

IWeIl Name: 29q_ wWi5s5-4]|

Location: South of TX/TY Tank Fam/ww

BHI-EE-183 (12/97)

A8

Projectt RCRA  Dril[i'n q FY 2000 Reference Measuring Point:  Gppe, Surface
Sample 7 Sample Description Comments:
Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling
(Ft) T&/g.e RS(I:Z‘:’V: ry Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle M;:::dlf Mg}ho? gf Dn\lnng
Size, Reaction to HCI pling " ool, Sampler
! Size, Water Level
120 — b el A];':la A0 Ate_rotary v/ '
- Y s 121" epri”[h? indicades !ay-jer _C}mve[/“_ﬁz[u Fricone bit N 3"
- op (s del‘hg
- T08] 121" 133" ¢ Sty Soud, GRAVEkfosk)
_6 0, *Cj _Y07e grave I/ 40 2o sandl 20 % silt 120’ Archive 3’“‘
125 —_:'_‘s’ﬁm f»?a??s'j_@mve/ size un-able fo b termieclee o Sqmple
- ::"’-"j‘: N Fc)zaﬁ,l/ Jl‘l'//l"’j, Fmg wcu ts auj 04\4’///149
- focdteo tes predom,  cse- mecd 'pel. 125"+ Archive 3m[
- Send 20% yese-cse, Yo% wedd, Yol b -v./n Sqm'n/e
- Grave| 0% basalt, 40 2% gi‘r—/jr«?m'}z‘c
)BO—G"‘f~' Sapnd 30% ‘a;a/x‘l 70% ?7‘1/ otfer  Overal] |Drill mie "-’.?m'u.,/#'é
- loYR 5/ - 3/‘::]!/,‘:,‘ browsn (sl hlo;'.r-/)l. ’pwr/y
- Sorted y SA~A Send] | modd ryn HC| 30" AV‘Cvlt'vc Squ
- ) Sawmp [e
- 132"—>139": Sancﬂ}, GRAVEL (s 6)
j35-—67fr'()ue 552 gravel, 40% saad, 54 sclt 135" Arekfve greh
- Similar fo ebove with thercased Saump e
- anc/ content , Jecreased silt.
Tl 13¢'— y7’: Gravelly SAND/}S) 1yo”: AN(:’UE gqre b
|Ho —[asckds 102 3mvr/ y 90 %0 s:na/, Le s/t Sam%/e
- Send [0%0 V. CS€, Y0P cS€, 4O% med
- [0%20 Fh-y fu., gey 1k b (10¥R5/2), 5/
- mcw‘:f} mod - we | Sor‘l‘eoé'. SA-A,
- Y090 baselt, 0% gfz/cther, no 195’ Arekive arcb
[Bvab= ' ! / J
45— _cetf txn  HCJ, .S'am’n/ﬁ
- BOATLYEL
- CHawt?)
Reported By: ,6/‘“' £.D. Wa lker Reviewed By: DC(,{/Q&;
Title: Geolog st Title: &0/0?1.77‘ PR
Signature: /AQ JWI/% [Date: |-5-00 |[Signature: W&?/M& 'Date://{//oa
£ & s




BOREHOLE LOG

Page & of &

BHI-EE-183 (12/97)

v

A9

Date: |-5-pg
Well ID: 5 8815 IWeII Name: 299- WIS-Yy) Location: S, of TX-TY Touk Fupm /200w
Project: RCRA Dr:‘”z'nq F‘{ 2000 Reference Measuring Point: 6*”“/ SL:PFQCE
Sample - Sample Description Comments:
Depth Graphic | Group Name, Grain Size Distribution, Soil Classification, Color, | D8Pth of Casing, Drilling
(Ft) T&’g.e RSclzv:esry Log | Moisture Content, Sorting, Angularity, Mineralogy, Max Particle M;::;inhge.}zg? gfa?nrgl';g
Size, Reaction to HCI Size, Water Level
150 — | thide A[{:k e 147 '~ 180" : Somj/v GRAVEL /SG) Air v-mlary w/ 61"
- i 50-60% gravel | Yo- 509 Soud’/ tricone bit s s
- tr si)t. Gravel appears r codbfe, Ob CS Casing
- 20% V.cse-<cse peb, 40% mecﬁ.,pe‘l. HoZ
- fo-v. Fa s Seud 107, vy.cse-cse, 30% 150" ¢ Archive 3‘ml> 4
]55—_6':;‘;; med, 50% fn, 0% v.Fn. [t benish Semple
- qray (lo¥R 6/2)’ dry poarly sorfed,
- g.,.auel SR-54; gLav:l 507 besalt 155" : Archive gm‘
- 50%0 gte/ greartx Jother, Saud 5% Sawple
- La:gﬁ'. §5% gtz no rxn MCJ
160 — | Ekie 160"t Archive arab
- .Scbu,a s
- : 165I5 Avch/ve cred
IéS—GmS" o5 “: Sendy 6ravel | as Jescrched Samp [e i
- cbove
- J70" Archiye SmL
]70‘—%% G 170 Sanr/l/ G-rcwe/; Stmilar Yo ebeve, ‘Sc‘m'o}e
- : Sand s pt::éQm- fa-v. Fn, 7/: rich
- graye | fower basalt ccntest thes
- 5C above ~now ma.’d\/ ,q'/z#e/ 3mu1’-l:‘( i
- — 71Ir mite in  Sawcd [ he bry Key 1725 Arclitve ;mz/
175 — | ate (757 ¢ gravel ~Y40%0 otherusite as qu,n/a
- ::_' chbove
- O .:. 7| 178" S/:'gH‘ » fneregte (w sit confent
Reported By: L.D. Walkep Reviewed By: _[Z L(,é@kg:
Title: Geologyst+ Title: Geo/ ,}7‘ ,
Signature: M M IDate: 1- 5-00 |Signature: ﬁM lDate: [Al/oo
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BOREHOLE LOG

Page T of 8

Date: |-5~-00

Well ID: B3%]|5 lWeII Name: 299-wI5-4) Location: S, of TX-TY Ten k Fﬂ‘!/ 200 W
Project:  RCRA Dr‘i”l‘hq FY 2000 Reference Measuring Point: G pouncf Surface
Sample Sample Description Comments:
B | e | sons | U0 | g, S S D, S lcefcton, ot s e o O
No. |Recovery ! Size’Reaction t(; Hel ! Sampllng Tool, Sampler
! Size, Water Level
180—|"arli] pr,  [CREEH 180" (99" Silly Sandly GRAVEL(msG) |Air Rofury 5 b'%"
- Re'l'ary 45% 3ravc'1 4090 send y 15% si/t. tricone bit | g4
- TG Grave [ frerfam meed = Fo peb : sand oD CS casing
- 20% y.cse-med, 40 % Fn, 4o 20 v. 5.
e é:—vum (1eYR 5/3>,Sl mot‘.\'*’\ ‘Pcror)l'! 180"t Archyve 3m£
|85 — |rcdivg serted , sand SA-A jravel Yo-5070 Sam,ple
- LqSuH’, 50-60%, c/‘fZ!thu"l;‘( y Saunc
- 15 %0 Lﬂq/f) ¥ %0 '17‘27. tr g 125" Archve jra[a
- no ryn HCJ. .Smmlale
HO—G?:-' Jao ' : Cuffings are cﬂry ; otherwise as adovel 190" Archive gre b
- Sqm'p/e '
\%—m&ﬂ ‘ 151" S«mve_) content decrease do 185" Archive grc‘L
- v 35-40% Samp fo
- ] 199 "~ 202" Gravf//}, SAND /35)
200 | T, 25% gravel, 75% sancdd, tr si/t. 20" Archive L7 A
- jmve/ and _sandd Jc:cm"al,'on_f scwm e g —"'”‘L’n/p
- JO &lal/r - Sand 'Drtc_ﬂam fo-v. fo.
e 102,“' 2!5’: Si“-y Sahd}/ GRAVEL\/MSG) I
205 —|-archive ) 40% aravel , 45% sancl, 15% silt. (205 - Avclive gruh
- ..:_Emya[ mecl - fa peL; Sand) 20% \.cSe- S(:um,ple_
- med, 50% fn, 30% V. Fn; browm, sl
- moist = dry , poorly sorted ; Sand SA,
- - arave| 40% la:./l'.' 60% q‘hjo‘/{g
ReportedBy: /. D Infe: [ Ker Reviewed By: ﬂca'éc‘égy

Title:  Geo /,,'q 15t
7

Signature: &5 M

|ate: I-5- 0o

Title: éez%q/;ft )

Signature:
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BOREHOLE LOG

Page 8 of &

Date: |-5-¢@p
Well ID: R 8215 IWeIl Name: 299- W |5-4 Location: S, of TX-TY Tewk Farm / ZcuW
Project: RCRA Drt'“l'hﬂ FY 2000 Reference Measuring Point: G—pcunc[ Surface
Sample Sample Description Comments:
i . e . . . .| Depth of i Drilli
D@h Type | Blows GrLa:;uc Group Name, Grain Size Distribution, Soil Classification, Color, Me?ﬁod?ME?:cI)Zgéf [;'m',r:fg
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle :
No. |Recovery Size, Reaction to HCI Sampling Tool, Sampler
1z¢, Reaction to Size, Water Level
- \ WO . ) 1
llo—Gr‘e'E g Ar O3 el 202’ 215 ¢ Silly Sendly GERAVEL /"55—) Air rofapy ; 4 %"
Retery [(5767S ! 1 P
- WX as_descrrbed previows  page teicone bt s 8%
- Cch CS cq:,'n/a
)" / . ‘ e hs
- N 2158 s/l conteut decreasi'ne. 210"t Archive ared
Grab~ K ] 7 J
A5 — Sample
"’ U !
- Sl 215 227" Sanc/y GRAVEL (s6)
- ] 5072 grave/ R 507 sand, te solb (25" Anchive gra b
- é’,‘ie- Creve| 0% v.cse~ cse peh, 90% med, SQM,A/c
- v 30% fn, 20% v.Fu., Sand 20% v.cse-
6’“5{. Sl ¢ y J 22 ’,A ke
230 Rkl o #) [40 cse, HO0 % wed, 30% Fn, 10% v.fn. O:Archive greh
- S“"/“"J';: we'l;_, avave|[ SR (in_sp14 fube Samlaﬁw Sample * cutlings
~lerabe. otherwise cerushed Ly o?m'//,’njf)T. Sancf are wet
'—.:/i:;d; SA-A 5 woy size over 20 em = Wdiuefed| End [-5-00
- Ly dl’l'(/l'ﬂg Ibrc‘[anS 3331'61 /-—va )
325-— Gzt“\;ve W.L.= 2]3.5 ;é‘
- 219~22)" plid spees,
- LSt condent :'ucvecuc'h':;- Sam'n/e ke sceve
‘ -
- 227’ 239" SJH\/ San:[\ll GRAVEL ‘/hns 6) am/yn'r / ‘}lr/. conel.
- (0% 3hqve;/= 252 SQhCQ; 15 % sclt, 223": Irab Sqm.p[e Br
230 ST i Grevel 20% Yy cce- Cse pe b, Y0 2s wasle rje:c‘?na#a,
—[rarehive [ reg, o B3 med) peb, 30% fn peb, (0% v.fu. (Boxsko, Box sks)
-s¢ { .
=[5 | e &7 |50 E Send 20% v.cse- W\Ecﬁr. £0% Fn, 202 225" Archive gmé
- V. Fn. Durk brows (10YR3/3) wd-l. 230 — 230.7" 55%2
- ,poohl\/ Sortedd | qravel SR, seud SA-1235": Archive gqrab.
! '
235 — |carduve A 5 ;Jn—aup’ 30% LQSah‘x; 70% 3mm’~lr‘c// 238—-239 55 #3
- other; Sand 209 basalt,80% ofe, tr | (refusal ofler | o)
- my'eq i Jn‘[/:‘ng tndrcateg some . ,
. Shl | S
IS ES v wdi2 coblle 3 ho ren HCI. 8& Casing: 23¢
R A ‘ TD= 239 fect
ReportedBy: /. D, ta /Ke r Reviewed By: ﬂcé(/eelégj
Tile:  Geologist Tite: _(Geo/age ST,
Signature: /A IDate: Signature: |Date: I///ao
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Appendix B

Borehole Geophysical Logs

This appendix contains the borehole geophysical logs obtained from borehole 299-W15-41. Thelogs
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-W15-41

Borehole Information

Well# 299-W15-41 Water Depth _218 ft Total Depth 238 ft
Elevation Reference n/a Elevation n/a ft

Depth Reference _Ground Surface Casing Stickup 11.75 in. — 0°, 8.625 in. — 0’

Casing Diameter 11.75 in. Depth Interval 0 to 51 ft / Thickness 0.5 in.
Casing Diameter 8.625 in. Depth Interval 0 to 238 ft Thickness 0.5 in.

Logging Information

Log Type: HPGe Spectral Gamma

Company Waste Management Technical Services

Logging Engineers S.E. Kos

Logging Date January 6, 2000

Instrument Series RLSG07000S00.0

Logging Unit RLS-1

Depth Interval 0’ to 125° Prefix A692
100 to 238’ A693

Instrument Calibration Date October 8, 1999

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

Analysis Information

Company Waste Management Technical Services
Analyst Steven Kos

Date March 15, 2000

Depth Reference Ground Surface

Notes Measurements were acquired at 0.5-ft depth increments at a logging speed of 1.0 ft per minute. No man-
made radionuclides were detected in this well.
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RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA DRilling 1999 Log Date: January 6, 2000
Well: 299-W15-41 Depth Datum: Ground Level
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Depth (feet)

RLS Spectral Gamma Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date: January 6, 2000
Well: 299-W15-41 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-W15-41

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 100.0 and 125.0 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.

The interval from ground surface to a depth of 51 ft was logged in double casings, and the lower concentrations
result from the attenuation of the gamma rays.

Observations:

No man-made radionuclides were detected during the logging of this well.

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 13 pCi/g, between 0.5 and 4 pCi/g, and between 0.5 and 3 pCi/g
respectively. Some erratic peaks are outside of these ranges, especially for uranium in the upper region of the
borehole (at depths between ground surface and a depth of about 50 ft).

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) on the total gamma countrate can be seen in the region of the well between depths
of about 94 and 120 ft; between depths of 164 and 170 ft; and from a depth of 228 ft to the bottom of the
borehole.

The most distinctive change in the total gamma log and the KUT concentration profiles (other than that observed
at the bottom of the 11-in.-diameter casing) occurs between depths of 94 and 120 fi; this change is most likely
indicative of a distinct lithologic change. The neutron-neutron moisture log data indicate that a lithologic
change has occurred in this region of the borehole by a distinct change in volumetric moisture content at a depth
of 95 ft; the volumetric moisture content in the sediments surrounding the borehole increases rapidly from about
4 percent to as high as 19 percent. Between depths of 95 and 120 ft, the moisture plot shows several narrow
peaks of elevated moisture content that most likely indicate inter-bedded fine-grained materials that retain
moisture.
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RLS Neutron-Neutron Moisture Survey
Waste Management Technical Services

LOG HEADER

Project: RCRA drilling 1999 Well: 299-W15-41

Borehole Information

Well# 299-W15-41 Water Depth 218 ft Total Depth 238 ft
Elevation Reference n/a Elevation n/a ft

Depth Reference _Ground Surface Casing Stickup 11.75in. —0’, 8.625 in. — 0’

Casing Diameter 11.75 in. Depth Interval 0to 51 ft Thickness _0.5 in.
Casing Diameter 8.625 in. Depth Interval 0to238 ft Thickness _0.5 in.

Logging Information

Log Type: Neutron-Neutron Moisture

Company Waste Management Technical Services

Logging Engineers J.E. Meisner

Instrument Series RLSMO00.0

Logging Date January 7, 2000

Logging Unit RLS-1

Depth Interval 45.0’ to 120.0° Prefix MAS2
100’ to 215 MAS3

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 13, 2000

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
minute. A repeat survey was conducted between depths of 100 and 120 ft.
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date : January 7, 2000
Borehole: 299-W15-41 Depth Datum: Ground Level
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date : January 7, 2000

Borehole: 299-W15-41
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date : January 7, 2000
Borehole: 299-W15-41 Depth Datum: Ground Level
Moisture Vol. %
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Neutron-Neutron Moisture Survey
Waste Management Technical Services

Project: RCRA Drilling 1999 Log Date : January 7, 2000

Borehole:; 299-W15-41 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-W15-41

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 51 ft) since the logging tool is not calibrated for this
size casing. The survey was terminated at a depth of 213.38 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 100 and 120 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 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 ft. 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 51 and 120 ft, 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) vary in this region of the borehole; these variations are indicative of changes in lithology.

The moisture content increases (to an off-scale value) at a depth of about 213 ft where groundwater is
encountered.
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