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SUMARY

This report contains the data collected during the installation and
initial sanpling of five ground-water nonitoring wells between the 1100 Area
and Rchl and Gty water supply wells. The five wells were installed to pro-
vide for early detection of contamnants and to provide data that may be
used in making decisions on the management of the North Richland I Field
and recharge basins.
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The Hanford Site, operated for the U.S. Department of Energy (DOE) by
Westinghouse Hanford Company, consists of several "areas" that accommodate
various activities. The 1100 Area, one of the areas near the city of
Richland, has been used for maintenance activities. Waste disposal sites in
the 1100 Area received unknown quantities of liquid and solid waste between
1950 and 1985. While the types and quantities of waste are not documented,
they are known to include spent battery acid, antifreeze, used motor oils,
solvents, degreasers, paints, and paint thinners. These disposal sites are
in proximity to wells that supply water to Richland. Five monitoring wells
were installed between the waste disposal sites and the wells supplying water
to Richland to detect contaminants in the ground water, should they exist,
before they reach the water supply wells. Background information on the
waste sites and water supply wells and a plan for installation of the new
wells are presented in Bryce (1989). This document presents the data gath-
ered during the construction of the monitoring wells and the analytical
results of the initial sampling of ground water from the wells.

The water supply wells of concern include the Duke Wells, the North
Richland Well Field, and well 3000D-5 (Figure 1). The locations of the five
new monitoring wells are shown in Figure 2. Wells 1 and 3 are located
between the North Richland Well Field and two waste disposal sites: the
Battery Acid Pit and the site of the exhumed waste antifreeze storage tank.
The Battery Acid Pit received an estimated 15,000 gal of battery acid and is
considered the site with the highest potential to impact the quality of the
ground water. These two monitoring wells are located some distance from'the
recharge ponds to increase the chance that representative ground water (i.e.,
unaffected by the recharge ponds) will be collected. This location will also
provide water-level elevation data that will help determine the direction of
ground-water flow between the waste sites and the water supply wells. Well 1
will intercept contaminants near the top of the aquifer; well 3 will inter-
cept contaminants that have migrated to a depth near the bottom of the
aquifer.
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Cross Section of the 1100 Area Environmental Monitoring Wells 1988
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Well 2 is located close to the North Richland Well Field and midway
between the Battery Acid Pit and Antifreeze Tank to the south and the Paint
and Solvent Site and Antifreeze and Degreaser Site to the north. This well
was completed at the top of the aquifer because contaminants, if present,
will most likely be found there and the top of the aquifer is tapped by the
water supply wells of the North Richland Well Field. This location provides
water-level elevation data that may be used to characterize the impact
recharge and withdrawal of ground water in the North Richland Well Field has
on the local ground-water flow system.

Well 4 is located south of the other wells, between the waste disposal
sites and the Duke Wells. During periods when a ground-water mound existed
beneath the recharge ponds in the North Richland Well Field, ground water may
have flowed south from the vicinity of the Battery Acid Pit and the Anti-
freeze Tank toward the Duke Wells. A well at this location assisted in
determining if flow to the south did occur by allowing the collection of
water-table elevation data and ground-water samples for chemical analysis.

Well 5 is located north of the well field to sample ground water in the
vicinity of Well 3000D-5. Although the ideal location of this well would be
between well 3000D-5 and the Paint and Solvent Site and Antifreeze and
Degreaser Site, the land in this area is not accessible to the DOE. The
well was therefore drilled to the north of the water supply well of interest,
because wells 3000D-1 and 3000-G are south of the well and disposal sites
and are available for sample collection there.



RESULTS

The following sections summarize well construction and ground-water
sampling activities at each well site. A geologic cross section summarizing
geologic data gathered from these wells is presented in Figure 2. Supporting
data, including the Wdl Completion/Inspection Form, as-built drawing, sample
pump installation form, geophysical logs, and geologic logs for each well,
are presented in Appendixes A through E. Wdl survey data (location and
elevation) are presented in Appendix F;, results of ground-water analyses are
presented in Appendix G.

WELL 1 (699-S41-E13A)

Drilling at well 699-341-E13A began October 7, 1988, and reached a total
depth of 67 ft below ground surface on October 12, 1988. The sediments
encountered were primarily silty sandy gravel s and slightly silty gravel 1y
sands. The Ringold Formation was tentatively identified at 50 ft beow
ground surface; this assumption was based on changes in drilling rates, soil
color, basalt percentages, and increased field reactions to 10%HC1. Addi-
tional laboratory analyses would be necessary to further define the formation
contact. Static water level during well completion was 53.25 ft bedow ground
surface.

Wdl 699-SA1-E13A was completed at a depth of 62.8 ft bdow ground sur-
face. Final well materials include 15.65 ft of 20-slot Johnson Division type
304 stainless steel screen (4 in. dia) ard 50 ft of 4 in. Johnson Division
type 304 stainless steel casing. Factory-welded stainless steel casing cen-
tralizers were located 7.15, 27.15, 57.55, and 65.65 ft bdow land surface.
The annular seal consists of a 16-30 mesh Colorado silica sand pack along the
screened interval to 3.65 ft above the top of the screen, 6.3 ft of Enviro-
plug bentonite pellets, (2) 1883 ft of 8-20 mesh granular bentonite crumbles,
17.07 ft of Portland cement grout, and an air-entrained concrete seal that
reaches 1.3 ft beow ground surface. The casing was pulled back with the
Bucyrus Erie 22W cable-tool drill rig that drilled the borehole.

(a) Manufactured by Wyo-Ben, Inc., Billings, Montana
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The estimated volume of water added to the borehole during drilling is
120 gal; the estimated volume of water removed during the two-phase develop-
ment process is 1287 gal. Water added to the borehol'e during drilling wes
obtained from the Richland municipal water supply in the 3000 Area and was
stored onsite in 55-gal steel drums. Field monitoring for contamination wes
performed by geologists and radiation protection technologists from Pacific
Northwest Laboratory (PNL). No contamination wes detected, so the vadose
zone was not sampled for hazardous constituents.

Wdl development consisted of bail ing the completed well with the cable-
tool rig and dart bailer until the water wes essentially sediment free; con-
tinued development was performed with a 1.5-hp submersible pump. The well
was considered developed when water samples were consistently beow the 5NTU
criteria specified in the Technical Enforcement Guidance Document (EPA 1986);
water samples were analyzed with a Hah Portable Turbidimeter. Development
water was discharged to the ground after receiving acceptable results from a
rapid water analysis sent to U.S. Testing Compay, Inc. (UST), an October 12,
1988. N aquifer test was performed. The HydroStar(2) pump was installed m
November 3, 1988; this completed construction activities at
well 699-S41-E13A.

WELL 2 (699-S40-E14)

Drilling at well 699-S40-E14 began October 3, 1988, and reached a total
depth of 62.44 ft below ground surface on October 6, 1988. The sediments
encountered were primarily silty sandy gravels and gravelly sands. The
middle Ringold membar wes encountered at approximately 52 ft below ground
surface; static water level during well completion wes 44.43 ft bdow ground
surf ace.

Well 699-540-E14 wes completed at a depth of 59.5 ft below ground sur-
face. Final well materials include 25.95 ft of 10-slot Johnson Division
type 304 stainless steel screen (4 in. dia) and 35 ft of 4-in. Johnson

(a) HydroStar is a tradename of Instrumentation Northwest, Inc., Redmond,
Washington.



Division type 304 stainless steel casing. Factory-welded stainless steel
casing centralizers were located at 34.5, 53.5, and 59.5 ft below ground sur-
face. The annular seal consists of a 20-40 mesh Colorado silica sand pack
along the screened interval to 3.40 ft above the top of the screen, 6.85 ft
of Enviroplug bentonite pellets, 3.45 ft of 8-20 mesh granular bentonite
crumbles, 16.45 ft of Portland cement grout, and an air-entrained concrete
seal that reaches 3.4 ft below ground surface. The casing was pulled back
with the Bucyrus Erie 2N cable-tool drill rig that drilled the borehole.

The estimated volume of water added to the borehole during drilling is
120 gal ; the estimated volume of water removed during the two-phase devel-
opment process is 689 gal. Water added to the borehole was obtained from
the Richland municipal water supply in the 3000 Area and was stored onsite
in 55-gal steel drums. Field monitoring for contamination was performed by
PNL geologists and radiation protection technologists. N contamination was
detected, so the vadose zone was not sampled for hazardous constituents.

Wedl development consisted of bailing the completed well with the cable-
tool rig and dart bailer until the water was essentially sediment free; con-
tinued development was performed with a 1.5-hp submersible pump. The well
was considered developed when water samples were consistently below the 5NTU
criteria (EPA 1986); water samples were analyzed with a Hach Portable Turbi-
dimeter. Results from a rapid water analysis sent to U8 on October 6, 1988,
indicated that the development water could be discharged to the ground; how-
ever, because of the proximity of the North Richland Well Field, the develop-
ment water was contained. N aquifer test wes performed. The HydroStar pump
was installed on November 3, 1988; this completed construction activities at
well 699-340-E14.

WELL 3 (699-S41-E13B)

Drilling at well 699-S41-E13B began October 3, 1988. The well was
drilled to a depth of 95 ft below ground surface by October 12, 1988. The
sediments encountered were primarily silty sandy gravels with the final 9 ft
of drilling in sandy silt and clay. The middle Ringold member was



encountered at approximately 50 ft below ground surface; static water level
during well completion was 52.90 ft below ground surface.

Wedl 699-S41-E13B was completed at a depth of 86.85 ft below ground sur-
face. Final well materials include 10.3 ft of 20-slot Johnson Division type
304 stainless steel screen (4 in. dia) and 78 ft of 4-in. Johnson Division
type 304 stainless steel casing. Factory-welded stainless steel casing cen-
tralizers were located at 36.55 and 76.55 ft below ground surface. The
annular seal consists of a 16-30 mesh Colorado silica sand pack along the
screened interval to 4.55 ft above the top of the screen, 28.15 ft of
bentonite grout, 25.20 ft of bentonite slurry, 15.85 ft of Portland cement
grout, and an air-entrained concrete seal that reaches 2.8 ft below ground
surface. The casing wes pulled back with the Bucyrus Erie 60L cable-tool
drill rig that drilled the borehole.

The estimated volume of water added to the borehole during drilling is
150 gal; the estimated volume of water removed during the two-phase develop-
ment process is 1968 gal. Water added to the borehole was obtained from the
Richtand municipal water supply in the 3000 Area and was stored onsite in
55-gal steel drums. Field monitoring for contamination was performed by PNL
geologists and PNL radiation protection technologists. N contamination was
detected, so the vadose zone was not sampled for hazardous constituents.

Wedl development consisted of bailing the completed well with the cable-
tool rig and dart bailer until the water was essentially sediment free; con-
tinued development was performed with a 1.5-hp submersible pump. The well
was considered developed when water samples were consistently below the 5NTU
criteria (EPA 1986); water samples were analyzed with a Hach Portable Turbi-
dimeter. Development water was discharged to the ground after receiving
acceptable results from a rapid water analysis sent to U3 on October 12,
1988. Nb aquifer test was performed. .The HydroStar purp was installed on
November 3, 1988; this completed construction activities at well
699-S41-E13B.



WELL 4 (699-S43-E12)

Drilling at well 699-S43-E12 began October 13, 1988. The well was
drilled to a depth of 61.75 ft below ground surface by October 20, 1988. The
sediments encountered were primarily silty sandy gravels and sandy gravels.
The middle Ringold member was encountered at approximately 50 ft below ground
surface; static water level during well completion was 48.20 ft belav ground
surface.

Wedl 699-543-E12 was completed at a depth of 58.0 ft below ground sur-
face. Final well materials include 16.0 ft of 20-slot Johnson Division type
304 stainless steel screen (4 in. dia) and 45 ft of 4-in. Johnson Division
type 304 stainless steel casing. Factory-welded stainless steel casing cen-
tralizers were located at 22 and 52.6 ft below ground surface. The annular
seal consists of a 16-30 mesh Colorado silica sand pack along the screened
interval to 4.65 ft above the top of the screen, 5.92 ft of Volclay(?)
bentonite pellets, 11.75 ft of 8-20 mesh granular bentonite crumbles,

16.70 ft of Portland cement grout, and an air-entrained concrete seal that
reaches 3.0 ft below ground surface. The casing was pulled back with the
Bucyrus Erie 2N cable-tool drill rig that drilled the borehole.

The estimated volume of water added to the borehole during drilling is
160 gal; the estimated volume of water removed during the two-phase devel-
opment process is 1068 gal. Water added to the borehole was obtained from
the Richland municipal water supply in the 3000 Area and was stored onsite
in 55-gal steel drums. Field monitoring for contamination was performed by
PNL geologists and radiation protection technologists from Westinghouse
Hanford Company. No contamination was detected, so the vadose zone was not
sampled for hazardous constituents.

Well development consisted of bailing the compl eted well with the cable-
tool rig and dart bailer until the water was essentially sediment free; con-
tinued development was performed with a 1.5-hp submersible pump. The well
was considered developed when water samples were consistently below the 5NTU

(a) Volclay is a registered trademark of American Colloid Company, Arlington
Heights, Illinois.



criteria (EPA 1986); water samples were analyzed with a Hach Portable Turbi-
dimeter. Results from rapid water analysis sent to US on October 20, 1988,
indicated that the development water could be discharged to the ground; how-
ever, because of the proximity of the 1166 Building parking area, the water
was contained. N aquifer test was performed. The HydroStar pump weas
installed on November 4, 1988; this completed construction activities at
well 699-S43-E12.

WELL 5 (699-S37-E14)

Drilling at well 699-S37-E14 began October 3, 1988. The well wes
drilled to a depth of 62.5 ft below ground surface by October 10, 1988. The
sediments encountered were primarily silty sandy gravels. The middle Ringold
member was encountered at approximately 50 ft below ground surface; static
water level during well completion wes 51.17 ft below ground surface.

Wel 699-S37-E14 was completed at a depth of 63.0 ft below ground sur-
face. Final well materials include 15.75 ft of 20-slot Johnson Division
type 304 stainless steel screen (4 in. dia) ard 50 ft of 4-in. Johnson
Division type 304 stainless steel casing. Factory-welded stainless steel
casing centralizers were located at 27.25 and 57.75 ft below ground surface.
The annular seal consists of a 16-30 mesh Colorado silica sand pack along the
screened interval to 3.35 ft above the top of the screen, 5.73 ft of Volclay
bentonite pellets, 19.79 ft of 8-20 mesh granular bentonite crumbles,

15.18 ft of Portland cement grout, and an air-entrained concrete seal that
reaches 3.2 ft below ground surface. The casing was pulled back with the
Bucyrus Erie 22W cable-tool drill rig that drilled the borehole.

The estimated volume of water added to the borehole during drilling is
150 gal; the estimated volume of water removed during the two-phase devel-
opment process is 788 gal. Water added to the borehole was obtained from
the Richland municipal water supply in the 3000 Area and wes stored onsite
in 55-gal steel drums. Field monitoring for contamination was performed by
PNL geologists and radiation protection technologists. N contamination was
detected, so the vadose zone was not sampled for hazardous constituents.



Well development consisted of bailing the compl eted well with the cable-
tool rig and dart bailer until the water was essentially sediment free; con-
tinued development was performed with a 1.5-hp submersible pump. The well
was considered developed when water samples were consistently beow the 5NTU
criteria (EPA 1986); water samples were analyzed with a Hach Portable Turbi-
dimeter. Devd opment water was discharged to the ground after receiving
acceptable results from a rapid water analysis sent to UST an October 12,
1988. M aquifer test weas performed. The HydroStar 'pump wes instal 1ed o
November 3, 1988; this completed construction activities at well 699-S37-E14.

RESULTS OF GROUND-WATER SAMPLE ANALYSS

Results of the analysis of ground-water samples from the five rev wells
are presented in Appendix H. The samples were collected on Novembe 7, 1988.
The reported results were determined by W8 under an analytical support con-
tract to PNL. Results for all constituents were bdow those allowable under
drinking water standards. A single vol atile organic constituent (methylene
chloride) wes detected in three of the samples. Methylene chloride is not
expected to be present in the ground water at the site, and its presence in
the samples my have indicated that the samples were contaminated with
methylene chloride. The wells were resampled on Novembe 11 and 14 ad
analyzed by PNL. Methylene chloride was beow detection in these samples,
indicating samples collected Novembe 7 were contaminated with this con-
stituent during the sampling process.

Ground-water samples collected on Novembe 7, 1988, from each well were
also analyzed by PNL using a gas chromatography/electron capture detection/
flame ionization detector with attached purge and trap on Novembe 9, 1988.
Trace concentrations of several volatile organic constituents were observed
during this analysis, although all concentrations were well beow the madmum
contaminant level identified by the U.S. Environmental Protection Agency.
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APPENDIX A

GEOPHYSICAL AND GEOLOGIC LOGS FOR WELL 1 (699-S41-E13A)

This appendix contains the Well Completion/Inspection Report, as-built
diagram, notes from the sampling pump installation, the natural gamma log,
and the geologists' logs for well 1 (699-S41-E13A) in the 1100 Area.
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GEOPHYSICAL AND GEOLOGIC LOGS FOR WELL 2 (699-S40-E14)



APPENDI X B

GEOPHYSI CAL AND GEOLOGI C LOGS FOR WELL 2 (699-S40-E14)

Thi s appendi x contains the Well Completion/Inspection Report, as-buil t
diagram notes fromthe sanpling punp install ation, the natural gamma |og,
and the geologists' logs for well 2 (699-S40-E14) in the 1100 Area.
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{af 2

Project or Work Order No I

D-D

rive Barrel

H - Hard Tool L-

M - Medium VC - Very Coarse

Large

Bv Rig £l 7w Well Number Coinputer Number
- » « L
T Tiee) o (#2) ©9-SY=-EKM 1o M
DRILL TOE
Date ey Depth a1/ Suhcontract No.
e : - )
0 b &7 Cin Cordmp Sy To BES / A A
Total Drilt Wet/Dry LITHOLOGIC DESCRIPTION . -—
Casing Oepth Method Sample % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilling Comments
7 a0 Detl e e
", -
Tpides  ny 2o 07 (el op) 45, e’y ] adon -
2N N[ ng
\”‘»"'!‘.’ 0! L ( r‘d-(' ’;rr)"‘r‘;j N2 ..:'/[: b l,v,;,/,-r_‘, N o o700
7 . .
£5 i Wek oy oAt G el - e e ) N DT
T L R b R N A S T T N R R SR BHANnCL
(Al -Jml.'.l' /:*1') )‘1 R T 2T s S 1 4" ok 07%0 DRt sle
1 1*.’7'{1 wpeilo, Wt N s Y ',"/7 ok Disa --\.)- O@'O Weionie ¢ Asn
i —
Liey cotng s Y"’/: {1 AR AY ) (UQ;(&’qH:L»n 4o 107, Herl
(/)l ’ 7 UnwnanJaiaJ . Moch ‘rc‘r‘\m o}fa’ﬂ(..) ”lah preveous .
T
4 ! 3 -
% 31 Popeo @ 2 'h " v B i Sicee Cacnas v o 0410 | petnied e
T / ™ .
La (ofh” @' Chse - balio'h 0415 | Do runi -
Poonie 20 Gawuds o 1.0 T BATICMESL Ll 094725 AN OL~~!, WRIEA-
(I‘U\MA gt d - CANDS  MNS vravpie Jr 1
T
| AN A2 -
040 | Woifkiry on hit -
T
J9s0 DeMing
]
REMARKS:
[alis) ~1eeld
n-b- %
S - Small C - Coarse F - Fine VF - Very Fine Standing Water A 6000 021 (5.85)
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A

C - Coarse F - Fine VF - Very Fine

Standing Water

By Rig BE 79w Well Number Computer Number Project or Work Qrder No.
DRILL LOG e ol - (H 7)) 99 -S40 - EIY (e Ao
Date 22 -1 | Depth 1/ A Subcontract No.
16-6.8% 55 7o 62° N/
Total Depth Drill Wet/Dry LITHOLOGIC DESCRIPTION Ti i c
Casing Method | Sampte % Each Grain Size, Color. Roundness, Caliche, Ete. ime Drilling Comments
60”7 Wit J (10
2 SLTY SAVD_ (drice_ogovel, 1525 sand . 255 mod ). trace FP id=) L
7
VEP, 290 ues, 87008 L Is% ko, 207 19, tobhure, oo aald, | I
findd - wafl '.}‘;r‘p«'. , £0%, biog#t ,r.w‘{‘:i"i IAT gl il e 2hagd ,1“/
> b -
i-niob, Hetonfne 0L \{ 7. {l_v,/” (7’,;1‘ \‘{n-/‘) . j\ﬁ; e % \"’lﬁ—t{—’—r.’\‘!——— —— —
Qe n-Se Mo ceadion 4, 107~ HCL. ,":ncfn~;¢~/.';/a"‘c’,
. ;
b ' Sivilar Ao previpys,
!
! K
[3 o'f” -7
{1k Topde G ¢ = > {026 Cuitiese 8
s’
: e
| P"f‘(mfqu eaeddness e, Hiachkineas Jesdae conicind < of 1037 i
J b B
. . M A . .
minmym_o.d. 678 clainlese cfeel raslio Aﬁ.ﬂ)"" fong.
| Pa:s@ o boﬁom u:'llxﬁglgro“/tw\, _ N
L]
‘/(‘rn Ae él\cm L PUL | avcives aru.l brq[ns fig! oplwsifnf /M«\-‘hq. 1150
i 7 fLV 7 7] ——
. /
Najural Gamma 3 g0’ - 07
The Meudson 4n¢, Density IC‘?{; weve nol rupn becarvee Ahe o
recs were nof avallable
REMARKS: -
Qs. Tl
0-6 ¥
D - Drive Barrel H - Hard Tool L - Large M - Medium S - Small VC - Very Coarse

A 6000 021 {5-85)
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By Rig ge 7ot Well Number Computer Number Project or Work Order No.
~ > g
DRILL LOG .2 Teef ‘ (42) ©94-34o- €1y y llos Neri
Date 22 MYy Depth N/A Subcon tract,No.
LI . P
& L Cordon 62 10 62 r2/n
Total Drill Wet/Dry LITHOLOGIC DESCRIPTION N e
" Depth
Casing et Method | Sample % Each Grain Size. Color. Roundness, Caliche. Etc. Time Orilling Comments
{ ’){‘ﬂ"’ I VRN IS TN el (-u‘—l 1[““1! an hll/ ;'/-,_’, K/* v 5 1/ %0
T O
fatinss 5 69 17+ 2940 (Hape oo Gug Ledibeop, = It
2 .
T eo.d4” b.d.s. :
‘)‘(’.0}’«'\“0\ J.)u)h rie., WGH ;m\ L)r S Cerlian o {0 slol secoo, 1S00
/
s acr w , ) H o last nest [m/r: vl 9t cen rones Ty B
REMARKS: L
S wel
(0-¢-8%
D - Drive Barrel H - Hard Tool L . Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standin g Water

A 6000021 {56 851
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Project or Work Order No

By g Well Number Computer Number
z 7, ol
DRILL LOG > M Owev: od (*2) 099 -S4o - ENy Llos hefa
Date No 1216 Depth ) IA [Subcontract No
7] Dcver,cn | TO S To oln
Total Depth Drill Wet/Dry LITHOLOGIC DESCRIPTION . e
Caang Method Sample % Each Gratn Size, Color, Roundness. Caliche, Etc Time Drilling Comments
’ . ,
Dfw = 47 %7 - 2. 1'gvrewwe = s 277 (puc 0925 v/
. v _
Zeo' ©. —we ¥ \ZiT1-~> —
REMARKS
ﬂu‘, & ?1:-7‘ {' 7 ool (755
D - Drive Barrel H - Hard Tool L - Large M . Medium S - Small VC . Very Coarse C - Coarse F - Fine VF - Very Fine Standin g Water A-GO00 021 (5 85)
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By Rig Well Number [Computer Number Project or Work Order No.
DRILL LOG ERVIRG Y.LEM ) bga-s9o-ENY {0 Aesp
Date Ma 710 Depth N!A Subcontract No.
> Ocrndca 1958 Y., To s in
Total Drill Wet/Dry LITHOLQGIC DESCRIPTION . -
Casing Depth Method Sample % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilling Camiments
t N -
I
f)/w = 4103 - 1’ omaer = H4 .43 7 [ Poc Zen ' J132e 0w
CoTee B 12116 )
‘._v_{_v ——— _} -
§ SRR
L]
REMARKS:
AJU /ll,. S J"”L/ le ocr . 15t
D - Drive Barrel H - Hard Tool L - Large M - Medium S - Smal VC - Very Coarse C - Coarse F - Fine

VF . Very Fine

Standing Water

A-6000 021 (5-85)
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By Rig Well Numb(e‘r! ) Computer Number Project or Work Order No.
X
S. M.Grapwarl 699 - SUs-E Y oo Aeen
DRILL LOG Dite No 24 Depth 'J/ A Subcontract No.

1) 0CM™heen 1958 T.0. To /A
Total Drill Wet/Dry LITHOLOGIC DESCRIPTION . .
Casing Depth Method Sample % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilling Commen s

’ .
Dfw = drat’ - 20! gyiewur = H5.00" [ Dae 2800 |1Yis D[w
€. e 4 12476 ) 7

REMARKS:

/u“‘”’ /""k' {1 ocrugcc (73S

D - Drive Barrel H - Hard Tool L - Large M - Medium § - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standing Water A.6000 021 (5.85)
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O - Drive Barret

H - Hard Toot

.

By Rig Well Number Computer Number Project or Work Order No.
DRILL LOG 3 5. 7eel . (#2) baG-SYo - E N Yiny pren.
Oate Mo P‘:(\ Depth /j/ﬁ Subcontract No.
-t 2 “1h To YAy
Total Orilt Wet/Dry LITHOLOGIC DESCRIPTION ) -
Casing | P2 | Mewhod | Sample % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilling Conunents
0,/ . , PR R \ ’
ey Hhh 20 - D (ateboup) = 2 Ll.e
£ N e
1274 .
S PBL € - rpe ¥ 12770
: —
t
REMARKS:
<. S cef
o1 - 28

L - Large M - Medium

S - Small

VC - Very Coarse C - Coarse F - Fine

VF - Very Fine

Standing Water

A-6000 021 (5 85)
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By Rig ge 22w Well Number Computer Number Project or Work Order No.
DRILL LOG S.S.teed 22-1418] (H# 9-) b44-Sdo - E 1y 1100 Araze
Date Depth A /,.’. Subcontract No.
10 -17-8% Completias _To Al
Total Drill Wet/Dry LITHOLOGI(! DESCRIPTION . .
Ca‘:i:g Depth Me:hod Samplre % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilting Comments
Seﬂmyu? rig. Pfe{)ﬂrim‘j 1o St screen, K*‘% was 1130 .
_gleam cleaned .«ccorJ.'Wj 10 Olin Ames , KEH, _ .
Visually the tio looks elean. -
4 J
taow,
nig] Lunch
Qofline, 4 casin 245
4 L 1~ casing 1 —
] - D06 2 coction oF 10 shol 2tainless Heef cteon
| 5,38 / Sfe"‘."\ ’t 10 et AN = A~
- 2067 secddion o¥_slainless sfeel casf.u}
[4 .
1 = 10" cecdion of .. s s
' - S, N A ASRY NN A R
P o o
Qevivetlizens ¢ §° AT o€ boHar
QS / —r({:w l:!”." i
B’ﬂ”mn (‘( ) ! f!’f',‘f“ A e {('q'l'." o0
REMARKS: ¥ REMmede?2 1! Geemiod Wikke 6.6 WAS Vhaisco 3 ’. g,g"tb&?
lo-17-§¥
D - Drive Barre! H - Hard Tool L - Large M - Madium S - Smalt VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standing Water A-6000 021 (5-85}
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28

£
By 5. M. foodwan)

Rig BE 221 Weill Number Computer Number Project or Work Order No.
DRILL LOG 5.8 el 22101 | t) 619 -5de - BN I LI
to-11-8v Complefion T .
ga':::'g Depth | pertog vg;xlg:: % Each Gra%-t:TSI:"z‘zf- ggl:r% Rﬁfs?gn:g.lg:iche.ac. Time Drilling Comments
Y Bottom = 63,67 +5.35 (—ia‘pc)- 3.5 (stick-up) = r¢io -
62,52'b.ls.
Tofal stainless = b6.02°
D/nq',‘cl : H7.78 - 2;.5’(s‘-'ck-0'p) = 494 45 L.lr.
(1%.0%" of waler inside screen
W1l raise the Stainless vp 3 37 96 hed there (s 15’ of
_water ingide the sreen
|_%Ag Sro Aopto ' 1ueis. Bag ot 20- e pMecH Sawg; (Gas _ [Roore Snwo
Dfz (5a00) = 5"'""-, SAND WRS  Aopep Td Pt
4* 6.6. G 4 chAmic s o Hop.
DB * 64.56 " ((pase0e U4* Srapussy) : 15027 ok 155 | Ofg Cmﬂgéss)__
Uoo Trilesco ™ SCe&rd. 151 | AooinG SAnD
RL Aoocq 7 10v Wb BAct ok T0-4v Misd STiRA Gad S5 |ofs
/i’ r)[;, - U498 ° 1520 Puunic g~ CAsne
= |3 daep [Pusto 6~ caeme 157 ww e ofle m AM. 1525 [Gput Dawa Ric
Prmavio 2" Ceenas o 4 5.4, CAsnIG | o {5%e Weie G Day
™ A = 357 4 2545 b Sy
= (0.45 " [ emet A Casudr)
REMARKS:
MA 4. ,4&"(.) 17 oChE5% (958
D - Orive Barrel L-large  M-Medium S-Smal  VC-Very Coarss  C-Coarse  F.Fine  VF - Very Fine Standing Water A 6000 021 {5.85)

H - Hard Tool
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By Rig Welt Number Computer Number Project or Work Order No.
DRILL LOG o M. Groond_ | B 220 (#2) bav-sye: €14 Sbesocte
1% oCtogee 1ass | H22-nhoy Come. 1o N/A
Cotng | O™ | Methoa | ‘Sample % Exch Grain Sise. Color, Rounanses, Caliche, Ec. Time Drilling Cominents
Detuse 13 Lin Cooen 070s | Serwstic i
os | Powuwe @
Borroam of B " Lo’ D/O (sane) e 51,3’ 014 D/B
4.6" ¢¢  oveesl . D1Se Puiinge ©°
Bomave o G* = 50607 Dft (sauo ) 5d.ye’ 0808 | Currive B° CAsnic
2.2 4F ovetiae. 0%l AQOMG SAND
2‘/;\ By Ay Aogeg 2'M4 1od (8. DAGS ¥ Z2e-4° paecd Snnp; 0SS o
D,lﬂ s H{ 08’ 2.85S v OF oicaLnP, 0%725 |Pocyw e~ < -
D[ = 41.9%° | Beamee 4 D7 Gids 0%35 | o/
Huz' ok gueane. 06%7 | Ao Sade
’1«"“ Poogp \ v w4 Baec of 10-4° SMO;Q/B' Yyos | |0Bys [ D8
}r\/ i 1.357 o odtmae, o opus | Putuwe 8"
.’/ ’5'/4 5An? 0655 | Cormnwme @ -
D!B « L{L(,IS' /" Pocep ©” Casmig Y. Bemmoa o0qos D/K
o e HT-I’,r 1,957 o OVEdLAP - 0410 Aopmc Sado
0915 |Yviune 9°
p/v,: 317" L Borrm o @' c d1 . 44w 0%« |9 [s
OJe fLpg . 0945 |Aoowe $as0
REMARKS: €
/(Muu W, Amv/t, 16 o . 146E
O - Drive Barrel L-Largg M-Medium S-Small  VC- Very Coarse  C-Coarse  F -Fine  VF - Very Fine Standing Water A6000.021 (5.85)

H - Hard Tool
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By Rig ‘Well Number lComputer Number Project or Work Drder No.
R e L e T N f1C
a_ber.|q5%_ | $12-1dres Qome  To
oo | oeen ] | Meewory 56 Each Grain Size. Oolor, Reundness. Galiche, Etc. Time riting Somments
n'ly Boped 3 10v 8. Baos of r-e pMesw SanD _ ipase | /8
;’,_ ofg = P27, T4’ et oléint. 0957 _|Poriawe @7
2(,,"‘f L5 A 0 Bormw & 2% = 36.25 ; pleg=- 1855’ oo |Cuimive B °
.U’ of v, - 1090 Vocuivig &4
Borna % . ~2,.cs’ 5 p/g - 10,5’ o 3o /2
%.05°' ot Ol6evne, 1ovs | Puciiie @ “
bl Bormm o 67 » 3245 . D/ee 3.3’ love | /s
| e |47 ¢ ovEL(ne. 042 | Aopiwe  Sano
([4/4 BACS cE,w Pogcyp 2 iee e BAae o 20-4> MESH Sw:o;' lods | o/a
2 (1olfiafpe olez 11957 H.to’ o ovearnr. 1047 | Poting 6 ©
9 34 aes hrac Do o 6 = ’So.’!é’; /g = bo1s’ ioss | /B
0.2’ of oiganl, 2.4’ of Spuo R IC. 1057 | Aopavie. PEsic
Move toe fF Seescd.
Bogeg Y 5° L8 Buemers o W7 Enureefive Beut- |Uoe | ofR
0N ?Gu_t.r‘ﬁ; /g « 127.25 ’, g. 1" A oveLn 1196 | Worttae o peoran-
18 | Pecnyue gt
0/e (puss) < 205’ jVeuers pee 12" thouse 1115 o/
Apad fevioos D)2 AeTe 37 Qo
REMARKS:
w'l“« I‘.. (Ou.L; 1D gcivefA 1q%h
D - Drive Barrel H - Hard Tool L-Large M - Medium S - Small VC - Vary Coarse  C - Coarse F - Fine VF - Very Fine Standin g Water AGON"
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By Rig Well Nutnber Cornputor Number Project or Work Order No
DRILL LOG S M Gopwin | BE 22w *2) 699-5ys-€E N | o Aera
Date Depth NI1A Subcontract No
1% 0cTofcn 1% #22-1he ComP. 7o w/a
Drilt . ) )
(;raos}i:; Depih Method v;:::u?!: % Each Grali_llTS'—i'gI,_gt(letl)(r:. gtl)zusncdr:{tlgsjl,—lgziche, Etc Time Diilling Comments
(coms).| Bormva o6 ©° cASmg » 2735 1 CAsnig vy geqd N3o_ | Wwewoiue Ean
Pouinig o, Wil ThL CAsnie w/ texr BAewAe | * [Peierwe 67
T DPETERMMIG ¥ PEuers HAave Brivgeo.
[ 4 Bupvers [P<usTd pfe L pswars ) = 21.7° ; Bevrvvs N B “ J1Ge D/
TovAL CAgue = Qb ', .y’ of ovEaL e _
; D‘Zu/
Pevness partlcon (S w / )/ pPoee. 230 | LumeH___ —
123y | Poesme 97
(3¢ Curmide- 8§
Borrom of %" = 240" Dlpg (rteuss)z2%.3 " [13e4 >/
3 g
0.%' of OVSLAL.
1312 | Avonic  Qaumeies
D gk Crodbies Agpso 2 Sv . BASS oF B-2° Mesw Cerumbes 1315 | p/e )
"o /% = 1892’ 12 Aopne  Qsmoer
1l Bacs| TOTAC Booco 'l <o w6 Bag. ¢ G -2+ M4y Cavmaswes . [131% D/
D/p = 1% 1%° OIEALAL- 1725 | Puwiniée g “
g" CASNG Ylrrs Vio Bortow M |o" = 19.95 lg“l‘ 8' Fdﬁ‘. o
] i
T)/EZ = 19857, Y1 o pdesunW. 1360 | WEWe -
- -/
D/V (Méive [—{"): 59.1%5 (_ ).Q'QT&\LM) \3Sy” D/
REMARKS.
/1/‘U~ ls.. LM 1& 00T - ITHS
D - Drive Barrel H - Hard Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standing Wafer

A K000 021 (5-85)
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By . Rig Well Number [Computer Number Project or Work Order No.
DRILL LOG G M. Gowmn| e 220 (#2) 699 Sqs-Erd e Aeea
Date Depth (SR V.. Subcontract No.
(B oCy. 1956 | B 22 1tites Comp, To ~/a
Total Drill Welt/Dry LITHOLOGIC DESCRIPTION R - .
Casing Depth Method Sample % Each Grain Size, Color, Aoundness, Catiche, Eic. Time Drilling Corments
5 Vm(,s dova el T Useo & A4ue. eaes v Poariamno  Comer , Yo GALLesr & L2 Marvysg PansdT
Hos % Z0°f Acumeniv Powger (99 Vaums ) Guto 57

P/r! ((‘mmr Gesvr ) = 4 "g...5,

S | Povenye Geovr
A —
~ _LL‘K Putiie lOo ™
Bacwrneiie  w/ oeaotie d Rag, 2 Tau weroto 411 Paowr TAL oFs to*©
Mo Uvile Y rows w/ Yrewfut . 0”7 I3 T Iaur ol 143 Pt 10"
Pht. Hso Covvynuo 'b,“
| R
Berna. o 10" = B’ . Dle (Ciuo'r)= 0.3~ 150 DZB
7
|.71! of 0ftd ML, it T STRYDG 195 CLEa mre ut SITE

Of&ed , wrw CanTinde w/] Cas v pd pM,

15%° | Dante Fan DAy

REMARKS:

/JJA»\ b, jj)mL‘ 12 OcT (954

D - Drive Barrel H - Hard Tool L - Large

M - Medium S - Smalt VC - Very Coarse C - Coarse F - Fine VF - Very Fine

Stending Water A GOOD 021 {5-85)
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Bys- “ G_“oow Rig Well Numb(nhz) bti(f_gqo B E“’ Computer Number Project or Work Order No.
DRILL LOG = M. o Be 22 L A sl
19 Ocradce 1988 | %22- 110y Comp. T Degy. N/A
Ja‘i.‘n"g Depth | pethod “5'257’3:?’ % Each Gfa’i-r:TS':lcE’,L gg:f ggfr?;'e':.lg:iche,hc. Time Diilling Comments
Deruee 13 Lin Cardon 0tve | Seavitnie Ry
015 | Prrauvams sthenng
) GerovrEn
Bommw v 0" = @7 /s (GoerNy <« 10.3° 075° | Mryive (emmnT
Orour
D/B < 8“ B.t.5. veep S Q4 s, Seacws ot 0885 | Povasvie (daayr
Vwernano  (oweer , 25 Ganaus  H,n , /. Arm- op1z | Puecdp 10 ° ]
suvan Powpen (e voryad). Vo's jow (age
/g (Cmevguad e 34 B.0.5. 020 | /B
0815 | Cicamnie (earens
Usmg 2t 5.0, 2 177 Late DALY Bansa. Vovue P850 | BATLME we
U5 S GAamads. Barieic U, pun S5 L o
GALud  pRvars, Brivcimeo ve | Batiee /Hésu' -
Hyd Cisdenig (AasT | % veas. snrd VF SAnps 20
VBt LA SAng Pacic. ~15% YMuwus Bancs
Hop Sty Tosyw 4 Yo tore. o e ) 0915
Mep. V156 CALleds  Baas
e suvGumy Fotaw , "' Terg. Saup lrad Faes [0945 | Dape BAnnee |
REMARKS:

Yo Vo Ve =
Bare0 65 Mpmvres

" 38 HANLNIS (C;uf:o 7 65 Gakrd Divms)

S 4. '/JwL; 9 0cv. )qe6

D - Drive Barret

H - Hard Tool

L - Large

M - Medium S - Small VC - Very Coarse C - Coasse F - Fine VF - Very Fine

Stand

ing Water A 6000 027 (685}
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By Rig Well Nu(ber ) Computer Number Project or Work Order No.
S .M. Greowps | Mo R1g t2) 049-S4o-EM \lup MLA
DRILL LOG Date Depth [ ’A Suhcontract No.
To otvar 1153 To n/A
Total Drill Wet/D: LITHOLOGIC DESCRIPTION ) o
c;:«‘:g Dopth | ethoa | Somple % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilling Comiments
Dlw=z Yo’ - Vb Strewve * 454’ (eme E.vaee  |103s | D)o )
1 g V1270 )
i ]
H / 7’ , ’
! DjB * 51.05 4 1,08 T™WE — 1.6’ SNewur: 515 1022 0/3
(PmL Zeo’ vee 4 L3ov -09D)
]
REMARKS:

y/ . JhsAs 2 ocrase 1466

D - Drive Barrel

H - Hard Tool

L - Large

M - Medium

S - Small

VC - Very Coarse C - Coarse F - Fine

VF - Very Fine

Standing Water

A.6000 021 ({5.85)



ye° 8

i or |

Bv( A Rig Well Num(blgr , ) . Computer Number Pro'ie|cl’;; w;;k/c:u:;. No.
DRILL LOG o2 M Gmowdy 1y, o S o 1A Subcontract No.
10 ocoy 1995 (Conif. To /A
CTa‘:-':;; Depth M'::,i::,d v;:;’,g,;v % Each Grali-r:TS?g}gS::?, 353.?32'11‘33am, Etc Time Orilling Comments
Aeme  Comerere Tevee 15 Povmswe  Gevtanis 10230 | Pounvc Pno
VAo, ConversTe . Mg - Ecrennigo o -
Revea - ui'iig"'}; LA
Sy 1 |s/zb£>3). Eomnmures \jeri -t oV
Qouucrve = bq 0. msrauweo 4
QKOT( [AeY'Ld Casr <, A "~ Ay c 1wk 6 6,
Crsnie wae  Pinecn 272 ¢ poove T sor B
N CA< i % L e Subvey  MALIC
PLpeco - O9uve | Cavinped vty Pap.
' _
REMARKS" o
/@L{-UL\ /ln- ,'A%]““'\_; 26 0tuee 1965
D - Drive Barrel H - Hard Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standing Water

A-6000 021 {(5-85)
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By 3ig Well Numb(er ] Computer Number Project or Work Order No
- ~ —_
DRILL LOG S 4 Te0wn (F2) 5949 -Sus - = wo N
Date Mo 3% Jepth f-’/ A Subcontract No
18 Jumece %6 Livp fe /A
Total Jepth Drill Wet/Dry LITHOLOGIC DESCRIPTION . Sk
Casing Method | Sample % Each 3rain Size, Color. Roundness. Caltche. Etc Time Drilling Comments
2LAc<0 Lol Wewe A7 [03>
REMARKS
e
A/ll"h Y. J It 1% ra650 998
D - Drive Barrel H - Hard Too: L - Large M - Medium S - Sinall VC - Very Coarse C - Coarse F - Fine VF - Very Fine

Standing Water

A 6000 021 (5 85)
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Bv[ Rig Well Number(d Computer Number Project or Work Qrder No.
DRILL LOG L Goe0vsn) N - % 2) pag-sys- E'.*I e _ Lo fecq
2 Hodomses 1955 Dev. To ~ /A
cT‘-:;::Ig Depth | yrieg vﬁ:ﬁ.ﬁg{! % Each G.aiLr:Ts’i‘xce),ngif, 3535312'1'3:““, Eic. Time Drilting Comments
Uswae A 1.5 H.P. GeunDfos SEMZAS I6 L 0915 TvraL 104 (Uang
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APPENDIX C

GEOPHYSICAL AND GEOLOGIC LOGS FOR WELL 3 (699-S41-E13B)

Thi s appendi x contains the Wl Completion/Inspection Report, as-built
diagram notes fromthe sanpling punp installation, the natural gamma |og,
and the geologists' logs for well 3 (699-S41-E13B) in the 1100 Area.
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UrcsHSou DAY Gev__ S nmees TA ueA
Deesrme py Basac A Grlaswte . T agarea
Va3 e N Saaps ST 2x 4y 09,
15’ i wWetr [Srivy Sanoy GOvavel . Yools Geavel . So°lu SAmo [{os | Samrzo w/ pper
T
16°ls Myp 9 et g/ pme. jorl. €¢ . Lo, NFE BAn
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Total Drilt Wet/Dry LITHOLOGIC DESCRIPTION . S
Casing Depth Me:hod Sample % Each Grain Size, Color, Roundness, Caliche, Etc 1ime Drilling Comments
|230 »E NP Luesedl
R 1222 __|Dericioe
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LITHOLOGIC DESCRIPTION
% Each Grain Size, Color, Roundness, Caliche, Etc,

Time

Crilling Commenis

73]

H

| Wet

SicHTLY a1y eaud (3% 3{:10&! y 88% sand | 1S w4 ), |

ah fF 1T, urp, 47, ucs
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GEOPHYSICAL AND GEOLOGIC LOGS FOR WELL 4 (699-S43-E12)



APPENDI X D

GEOPHYSI CAL AND GEOLOGIC LOGS FOR WELL 4 (699-S43-E12)

Thi s appendi x contains the Wll Completion/Inspection Report, as-built
diagram notes fromthe sanpling punp installation, the natural gamma |og,
and the geologists' logs for well 4 (699-S43-E12) in the 1100 Area.
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S 10’ SEcTNS g kY STAMLTSS STEEC DT CHMGE  DvPE

| &' Secman  o¥ 3/4” STaMmLzss  STEEL DECH«W~6 Pree
' SecTrd T Berweed 1074 187 Beldw Pymye Bace Puare .
Addi tional Coments:

HYoRegrae Puate  LSeeTH = 2.3 7 - ALL Toawrs wWHE TWEO wITrt
TECLon .  DETW=AS WoF CiLzemd Cavmoe GLoves.

R ¥
. ' I Conceere PAD + 6 CASING-
Sketch of Pump Installation: —— =¥ ga//f‘——‘r STTeRvl=z 3. 2c
CONCRETE PAD _\:: N
NN \\J
NS N
— \: \:
al+* SramLess GEL R N T o7 ~DTscraess Prec
DIseHARGE PIPE NN Y
AN L;V * Pump = 57.3°
4" STATNUSS STEEL— T ] —_‘
FInaL CASING 3
HNDRSTAL Pum? 7S .
i —fr- of INTARE = 54.05 "

Conpl eted By: _/UM—JLLH_/M Date: Ii/4/69
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By Rig BE 290) Wall Number - [Computer Number Project or Work Order No.
QO e s - e ¢ - - ]
DRILL LOG re -} 22- 1410 (24) r1-543- €12 yoo Pren
Date ¢ Depth . N/A Suhcontract No
' , P
-3 -% Lrag Wamsley o To 7 /A
- - ; 7 ,
Totat Drili Wet/Dry LITHOLOGIC DESCRIPTION . -
Casing Depth Method ‘Sample % Each Grain Size, Color, Roundness, Caliche, Etc. Time Diitting Cominents
SHeam eleaning of rig wrir:_ﬂﬁaroue.J by B M, Genduwn P A0 Cafliog Up Frg
uy J - [ i R r <
) 109¢ L“.'_'l"_fh_3 |
/IrUmJ 10’ 10" &f 10" cas:w_‘ (l‘h( 'w(c.uq dilve shae = 1o% alled )
v = rons
72 | ot
fo 30 Defling
T . J
57 K wet | SAMDY GRAVEL (0% aroer) , SShagard y 5% pod ) 1370 MP, 14 BFP,| 135S
135 VEP, % ues 7% €3, o5, #5 | 809, F5 , 130, UFS_ S5 mud,
foorly sorted . (Grawl)- 8% basatt . 105, andesic, porphury  aud
1 } Yy
sther veleanies . 459, qtz q12: 4t =a.w.] cheet, RP-wk on c:[%. curfares ,
(8and)~ 705 bosalt . 30% gtz ateipge and othec 370 el coek fmamedds,
¥ 7 ! ¥ 3
A-SE, Welcelor: sY ‘% { dork ooy}, Deyootar® S¥ Y ‘,Dj/l
- v f
] - ( 3(4;;). Mo reaction 1o 0% Mot . Qwneonsolidated , Mofe © “The
curface of 4ke side ican existiy rarking Jot, T4 s pal Krown
J J
12 de 'DH\ Shed dhe vadveal matocigk are dizducbed, O k}haf may
arain size probably 0P or lacqec,
J f T J
;s | &nd of Day
7
REMARKS:
Q.8 @l
R IO'R'W
D - Dsive Barrel H - Hard Tooi L - Large M - Medium S - Small VC - Very Coarsa C - Coarse F - Fine VF - Very Fine Standing Water A 6Q00 021 (5 85)
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By Rig Well Number Computer Number Project or Wark Order No.
DRILL LOG 8.3 Toel peru (44) (49-SHB-E12 1190 Prec
Date 2?-iyioL Depth N/A’ Subcontract No.
/0- [y~ 8% 27 v y3f oy
Total Dritl Wet/Dry LITHOLOGIC DESCRIPTION . -
Ca(;i:g Depth Method Sample % Each Grain Size, Color, Roundness, Caliche, Eic, Time Drifling Comments
1 w107 | of1n" 6790 Deitler ast e
= Dritling
1
/
10 H | wet | canpyorAveL (so% gmel, 95% sand , S% wodd ) o —
i 5%CP, 20% MP, 15T FP  10% veEp fod vos, 13% 5, 10% AS |
. 1%fs, §% Ve, sfomud (s 4 clay). Poorly sortel,
(Gl ) — 70% basal R 07, anJL:-'Jcl, Pclpk-lrg;-nJ ethny yolaricy |
520 Smu:dz ¢ S.-riel u;,\’nooul N 155 ?1,f5',f,,'4g 4 chat, P we on o
oriq, sorfacee, (covdY~ 65% basalt . 353, gz ¢ S -riel rock
4 =
fr;gmculS‘ A-B, Welcelor: 5Y ¥ 10 Y, (gra;l do darlt (}(n-!)‘
J
Dr;; celor ' sY Y ('0‘\"«\1 ?plu!.). Mpdevate reaction 4o (07, HCR.
J)LC‘V‘}GHJA"QJ . ﬁ(-‘lj\jr\qj Ay arin Sipe (eobably CF - yel ot 0Qailo wel("."ﬂ (’ng.'ng}
o 1 - -
—" Wt '/1' v o a a‘mu\(- L5 qo,mp.,:‘\oj rvptﬁjerrl(d.‘-)(_ /qu!Zc‘l f,/' ,/2 “ lr IU’I
—— 1 t
PR n’/z' 055 Driving fagiv
Rl ylesiy
B 1005 Deltling
PRCLI ] Gl J
20" 5K 1909
tesp | Lunch
232 Drilling
Cot 178" of J0”
REMARKS:
9.8 el
10-14-£€
D - Drive Barrel H - Hard Tool L. Large M - Medium S - Small F - Fine VF - Very Fine Stending Water A 6000021 (5.8F)

VC - Very Coarse C - Coarse
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202

DRILL LOG

3y

Date
o-

‘ ) /
o - 5¥ ‘ra’q Jamsley 3 To 20
1

ig Well Number iComputer Number

2 S Teel Be 22m (449) bI9-543-Er3 ‘
2?2- t{tor Depth ‘ U/A

Project or Work Order No.
l1oo Aren

Subcontract No

r/A

Total
Casing

Jepth

Drilt Wet/Dry
Method Sample

LITHOLOGIC DESCRIPTION
% Each 3rain Size, Color. Roundness, Caliche, Etc

Time

Drilting Comments

+ Wet

2ITY SANLY CRAVEL (45T gravel |, 4@ % sind, 770 mod),

2%ep . 55 MP_I18% FP, 102, ¥FP 5%, Uce, 5%, 05, n % MS,

8% Fs, R, 0FS | 19, mod . Poorlyserted., (Gravel) 657,

basalt , 1S90 porphyey avd other solcantes SL%@_"-_“C J;__!

Y -rreh coclt "}m\"MCM*}!’;Sle?jZ R le.'k andchert. B-WR sn gra],

surfacer | (Sand)— 53, La‘:d*; ash 312,9,11-‘%. ;drvj Si-richy,

f- SR, Wet coloc ;. sY Y, (dork C}fa\!). Dn! colar “ 5 Il'r}ki n)rugll

S"}M"C“‘OVMOMJ‘CL. Dnconseldafed.  3imifar 16 previpus

ercopt mare ol Qc»‘a. max 3rain_Lize VCP os fo'v;‘a,t. gumple

‘3 ”Y-(JuJLa" l?ll'egeh'ldﬁ-\){,
T

?ali_bnﬂeJ HM U and checkeJ well, Probe ic 11.7 eV calrbrated

14925

1n benzeve . span = 3.44 . EmJ-'mj at well head = 0.5

REMARKS

7 5.t N
ro 14-3%

O - Drive Barrel

H . Hard Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine StandingWater A 6000021 (5 88)
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3 /r/\ 'g
By Rig EE 2 u Well Number - - —
- ;_“;L We}tﬂuggber 99- 7- E’% Computer Number Prop:n’:(org V;;)rk Order No
RPN . Dep. .} g9;~ &3— - M
DRILL LOG Saie 272 1o Dﬁ,,,h 20" 1o 88 r ] L/A Subcontract No
10- To NIA
Total Depth Drill Wet/D LITHOLOGIC DESCRIPTION -
Ca(;ir?g ot Me{;wd Silmpg % Each Grain Size, Color, Roundness, Caliche, Etc Trme Orilling Comments
90r -+ Vet JLTY JAUDY GrAVEL ;/"3 3 C’]faue' y 157% sand s 7 %¢ mud 3 . | 14sd :»f:zm'p'c’ W Dart Bales
% 0P, 80%mP 133,5pP 10%0lf, T Ues (3% 02, jaTe mS, -
7] 7 — N T

8% [S y 59, uF8 ; 2%, vwud Pc:mlg sorted ., (Grane’) - 559,
basakt ({esh) 3 157 ardesite | P‘)"F"’“'(“;I '.dndﬁh" vgf&gi"oj_; o
(0% ymﬁlc 4 other Si-eiebiq. \ 20% alz, gfxdte, and chest. _
R-WR an ar'n'3. surfoces, (Sard) 152 basalt ;795 79%?‘2;?&:.&'.

c'rer‘\’ avd s1ber Si-aick fu[;[maweds L A-SB, Wet coler: o

s1Y, (dort 3.%'1) . Dr;{ coloc . Y %, (yu;y') . SI.'.}Ld reaetion

. 4o 1095 14k . Unconsolidated . l/g\,/ g'milar 1o previous .
Grain Si2eq gomewhed tep, ﬂ"'}Lr'n_g( max grags gzc © NCP
mr_lw%aﬂ—ﬁ‘ o
_/_:.y__fb_r‘_fll_u_-ﬂ/_/éwj 0v1 logs |
flean, nq lp-'.u_ft
(530 | €nd of Dw{
REMARKS Y
g STl -
10 14 by
D - Drive Barrel H - Hard Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine

Standing Water A 6000021 (5 85)
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By Rig FEZ w Well Number Computer Number Project or Work Order No.
$9. Tee| bE et (H4) Gl9-543-E12 L1060 N
DRILL LOG Bawe L 27?2 fHiov Depth N/A‘ Subcontract No.
' 10-1-5% 20 T ag’ AL
Totai Drill We1t/D. ITHOLOGIC DESCRIPTION . -
Ca‘:i‘:g Depth Me{liwd S::nplrey % Each Grn%n Site,LColnr, Rour?dness‘ Caliche, Etc. Time Drilling Comnments
90’54'2 ? ol 104 |dodal 7] Deellex aveipes
—
~ Staitehing 40 BT
‘fodii?. an Iﬂf[’g]‘s}u’np 'lD
run 2"Cagmg
7
Colibeated WU and ehecked well, Frobe is 1,7 eand (= set o 8oo
al cpat of .66, Rerdinas ed well heal = 0.
L J
Added 80'6" oF 2" coning (fnduJ-‘naj driye chire - ned guackifed)
Aded A2+ oF @7 msu'u:} S L
{000 Dev'iling
g
as’ | et | ity sambyceaver (4% oo 4T saud 6% wed) 120 L
200 00, 45 MO 1RFe FP, 1300 UFP, HB veS, 1) %S, Li) M5,
4 5, FS N 37~ VFS R o) mud, Poes !\’, saetecd . (Gravrll—- 555
basalt , t0% altertd basali and other rock frewmeds (areen) |
3 r ?
415 ’Ljﬂl'. ?ﬁr'f' " ch:H an D'f‘-if .'): -f"a‘Li SB -WE, on oflg, 50rfacc .
(Sqw‘)— 75% baall | 257, '112 N a’i"'l:‘k‘} chee , and otler Si-rek
293" |4 2% cobina r-r.k‘[nmmnudj _P-R, Wel color; 5y - 51y, Q,uk 4o v.dark qray
REMARKS: v 7/ L
: e 5. Tee) -
to-171-8
0 - Drive Barrel H - Hard Tool L - Large M - Medium S - Smalt VC - Very Coarse C - Coarse F - Fine Standing Waler'

VF - Very Fine

A-6000-021 (5.85}




rARNC

7 r,”r o

8y Rig f)€ 530 Wall Number Computer Number Project or Woirk Order Nao.
Q.5. el S (8Y) (49-<c4y3 -Eiz 1100 Area
- -
DRI iL LOG Date (?,c, - ('(02 Depth ~ IA Subcontract No.
10-17- pg As' To ap’ ~ 1A
Total Drili Wet/Dry LITHOLOGIC DESCRIPTION . .
Cal:i':g Depth MB:"'Od S:mpie % Each Grain Size, Color, Roundness, Caliche, Etc. Time Drilling Comments
“ P [ et . .. 1 - . .
092" 2 ( as COO"u\ud\ Dey coloe + 35Y Y, . ST / [{IN5] aray ). g':j“ +o mpd. reection to
2 AN rd 7 P T 17
_{7"" IO?p HCL Un(ango’:g,a‘fdn gln- {(\]‘ do p’?')l")'JS , .
v 1200,
230 ™ .,L\
Added 2° of 8" cogimg o
/ ’ . '
20 "} Wet Collected Sa'n‘g( e will Jescribe Y the A M, 1520 54""!”6 */ Dart
Bau“tr
/S20 Cnd of ()a;L
37"
REMARKS: -
- . QS5 Ted -
jo-17 &
D - Drive Barrel H - Herd Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standing Water A 6000.021 (5-85)
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Lot ¢
By Rig BG, w Well Number IComptter Number Project or Work Order No.
DRILL LOG 3 8. Teel ’2 (#4) A4-sU3-E12 1100 Acen,
Date 12 - 1y1o2 Depth wf Subcontract Na.
fo- 12-®| Lialg k,lmvu.‘(y R0’ To 23 ’ A AtA
Total Drill Wet/Di v i LITHOLOGIC DESCRIPTION . "
Caos::g Depth Mel'tlwd S:l(nplr: % Each Grain Size, Color, Roundness, Caliche, Etc, Time Dritling Comments
3'g” o700 Dritlerarcives |
- D*‘n‘“l'nq
i
1 Qalibeated Hiu. Probe i3 1.2 ¢V ard s calibrgted 4o 0740
beniene unth a Slpan geff.)q] of 3.24
Chaolted well “/ HND . ReaJ.'ﬂj - 0.0, o750
20’ H Wet | SjLTY 3AMDY GRAVEL ( 42% quavel , 4772 sand | £% il ) Collecttd )’esjerf!:v{ )
ST P, 6% me )40 FP 12%VFP  shucs, i%es, 12% ks, .
Qg fs, 5% ufa, &% mud | Pod'}‘lﬁ';oriorl . (crave) - 4095,
basalf | (590 aliered bagalt ard piber volcamiy, 20% 41z atiike , and
e herd - Yo Ci-rich |3m/mr’ rocks, bR or tc?r-"rjl 2urloces
] (SOV\_])— ;7_7075 LasaN 307‘, 112 i‘b fk ELI.UJ rqgé_ﬁ'”'& C_(I.'r“c"“ A"E‘
Welrolor . Sy 5, («}mv). Deyeoloe : sYY% 403V % {ornytp 4 qray)
L4 7 ¢ 7 T
M reoetioni Ao 10T, Hel . Uneonsolidatod, Mag gr.'u}{m-f g
cize prolpbly Ve 1p call coblle af puivimein .
\ 7
REMARKS: J L Dt ool 2.5 ool
: - Used =20 gal. Drititng -2 waler yesderdnr - ’
] F rey / / Jo-1§-¥%
D - Drive Barral H - Hard Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine

VF - Very Fine

Standing Water

A.6000 021 (5-85)
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By Rig fn 290y Well Number - [Computer Number Protect or Work Order No
DRILL LOG S S Teel 72-14102, (HY) 99-543-E12 1ioo Pera
Date vy Subcontract No
[p-18-8F l 337 To 347 W IA
Total Depth Drill Wet/D LITHOLOGIC DESCRIPTION . .
Ca(:ir?g ent Metr;wd S?mpfg % Each Grain Size, Color, Roundness. Catiche, Eic Time Orilling Comments
378" gs/ n o . (( 7 |t l 7 o 5
78 Wet_{ SILTy SAMDY GRAVEL 10 grevel, 4700 sard ; b1e st 2190

S7. CP, 187, M0, YT kP, 10T vFP, T Po vCS, 16Tpes, ! T kS,

1 F8, 3% 0I5, 6% mud, Med ~p_ serted. (Gl =

507, bacalt « 257, altcred sl + andesite ,ﬁgﬂri\y_t¥+ 15% afe_ |

¥1°d

qh.\k Lard chert | 10% S-rich n':) Imed roclc 4}5};«»&-‘11. trace ealghe.

3B - R on aq;}c?\af sorfaces (QanJ\ = 75% basaH ., 257, Q'h .

Q"?l‘k; C\N.l 31'— ﬁ‘d‘, rock ‘F,ajmcods l»leJ r‘o/orJ 5'5/; (3\{41)

Dey ealor 2 5Y Y=Y (liplomy —amy). No _reaction 1o 100 HCL
T AR A R |

Unconsolidated, Qimiler o prevove, Oriival Mararace size
¥ J

fml,njgl\,, VEP o small cobble o ,an}ef_L 2950 prclogrmjto weld
(I
274
'1'8'7" (/] :
Added 217t 2" tasive, _
st !
I‘")/gh
REMARKS
- ) 3.9 Tl
jo-18 §&%

D - Drive Barrel H . Herd Tool L - Large M - Medium § - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine StandingWater A 6000021 (5 85)
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By Rig o 'I— Wall Number Computer Number Project or Work Order No 7]
! S8 Teof pe 22w (Hlﬂ b99- SY3-Ei12 1100 N
DRILL LOG )
Date 221102 Depth ) A Subcontract No
o lp-18 & 3! To 4’ M)A
— total
Casi Depth Drill Wet/Di LITHOLOGIC DESCRIPTION . -
asing o Me('ll'nod s::np:ey % Each Grain Size, Color, Roundness Caliche, Etc Time Drilling Comments
_1'“0’ 3 “ ’,; {,0 Dl'l‘”l'ha L
YA .
1230 LUHC‘\
1230
g0’ i et SILTY 8awpy GRaver (gl geavel , 45 cand | 7% med ) 1250 | Sample “/Dawt Padec
67, yop, 89, eP, 15% MP 122, FP, 1% UFP, joToucs, Is§ 03,
5 3
1090 ms 500 55 _sA uFs | 27 mud. [ocly_to very Pooxly Sorted.
(GaveD - _s07, /ﬁesk)hxmﬂ__}_ggj aleced LaaaHa_ e phyr _rAnles.'kl _ ]
(5% al2 alzde, and dngij 1s% Lj:/me" S -rich roc‘(.-‘rfutjmcn4§ .
Hrace Lrecc;a) drace rock frc«jmgnis Y cal:che coqﬁnjs, F WR en
o .
’:; ar(% eviares , (Sand)- 75% hasak , as9, gh_'_g‘i-u’r., cheet | an)
Yi ceh, A-R, Wetcolr: Sy [ dadle ‘}mv) ‘ Dflll color
ﬂuﬁ-—‘("" ) Sligli feacliea fo (070 4e(, Unconsolidated,
7
Max amis\sizeJ"robab\\ll 3rmall cobble dt prinimum . SAMI{)IQJOW!WLQ
representative ( whole ¢P)
T
REMARKS 9 S ool -
10-1%-58
D - Drive Barrel H - Hard Tool L - Large M - Medium S - Small VC - Very Coarse C - Coarse F - Fine VF - Very Fine Standing Water A 6000 021 (§ 85}
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4) or»(‘/
BY Rig g7 T Twell Number S Computer Number Project or Work Oider No ]
DRILL LOG S 5. Teel v (h-t) (99-543 -E12 1100 fireen
Date 27 (Yp2 Depth N Ih— Subcontract No
-8 St Yo To 4s” » 1A
Total Depth Dril Wet/Di LITHOLOGIC DESCRIPTION . : N
Caﬁiﬁg *® Met'llwod S:mpl'g % Each Grain Size, Color. Roundness, Caliche, Etc Time Drilting Comments
4637 43’ H Wery | <)Ly sawpy Geavelr, (45% gowl | 49% sand | D% s ), J‘iaf.'_i Sample */ Dt
57, CPy 2070 MP, 127, FP, 80 VP, 8% s, 159 01 127 M3, Polex
ehre shuee ) % s, Poaclycorted , (Grael): 65t basah,
[s5, aHeced ypleanins , andesiic | porphyry 207 gle, qlpite Chert
- ) T+ F —
_and 19 - rch rock "Fr%_gme (Sanci‘) « 75Thobasalt e _
Hence lehe
s, H%_'h afzide, Chexd, arol &1 -rich rock S Geragels
R-wWR gn er% gerfaces . Sards are H-R, |etcolor: 5V o
o Y'Y ( %po,dack gray ). Uncontolidated, Similar
‘nrewov.s May Drqufv\a[ rain ot b rall cobble 4t minipmom
fragmend !
1110 | Preponiralo weld |
Ry thecked well '/ Hv (111 e V’praLe), E{m’fu} : g0 1417
"’ ng‘l J J a’aq” f ” .
Added 937 of & msm.‘) -]
s 56
End of Da
55’ "’/ 153p énJ ot _bw’l
REMARKS
Q0 oo
-~ o-1% 8%
O - Drive Barret H - Hard Tool L - Large M - Medium § - Small
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GEOPHYSICAL AND GEOLOGIC LOGS FOR WELL 5 (699-S37-E14)



APPENDIX E

GEOPHYSICAL AAD GEOLOGIC LOGS FOR WHL 5 (699-S37-E14)

This appendix contains the Well Completion/Inspection Report, as-built
diagram, notes from the sampling pump installation, the natural gamma log,
and the geologists' logs for well 5 (699-S37-E14) in the 1100 Area.
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APPENDIX F

WELL SURVEY DATA

The following pages contain the survey data for the five new wells
drilled in the 1100 Area. Kaiser Engineers Hanford performed the surveying.



KAISER ENGINEERS

SURVEY DATA REPQRT

Hegquest ND.

HANFORD —lalalal=talel,
| Project/W.0. No. Titte File No.
? 7y 30918 1100 AREA. 3000 AREA MCNITGRING WELL3 A gl ul =1 i sl
KEH Jot No. Preparea 8y // Dare Feviewer
B 30916-11 a B i e 11/ 18/ 88 qﬁ‘{mm BRAZIL 1 2
DESCRIPTION GF WORK /\ ACCEPTABILITY ~ GISTRIBUTION |
- ~ (Within Plan Tolerance) S |
ESTARLISHED LAMBERT CCORDINATES AMD 7.5.3.5 O | Survey_Fite___ il
Yes Field Prajeet File B |
ELEVATICNS OF THE 5 NEW WELLS |N THE 1100/3000 No O Rob Rryce :
ARFA NA = Clark Hodge 1
TBO by
Requestar [
SURVEY RESULTS AND COMMENTS
1
LAMBERT PROJECTION
WASHINGTON STATE PLANE COORDINATES (scuth zcne)
NORTH AMERICAN DATUM CF 1927
(U.S. Survey Feet)
) (x)
WELL NO. NORTHING EASTING ELEVATIONS DESCRIPTIONS
1 364, 331.0 2,308,242.1 407.71 TOP OF BRASS CAP
410. 56 TCE CF CASING
2 365,532.8 2,308,354.0 299.34 TCP CF BRASS CAP
' ‘) 402.85 TCP C(F CASING
3 264,364.3 2,308,243.7 407.25 TCP OF BRASS CAP
410.10 TOP (F CASING
4 362,273.0 2,307,422.0 402. 83 TP CF BRASS CAP
405. 60 TCP CF CASING
5 368, 061. 4 2,309,401.0 405.38 TQP OF BRASS CAP
408. 28 ~ TCP CF CASING
LAMEERT PROJECTICH
WASHINGTON STATE PLANE COORDINATES (south zone)
NCRTH AMERICAN DATUM OF 1983
(Meters)
1 111,031.8 593,862.9 SEE ABOVE
2 111,416.4 594,201.8 * SEE ABOVE
3 111, 041. 9 593, 863. 4 SEE ABOVE
4 110, 404.5 . 593,612.9 SEE ABCVE
L5 112, 168. 8 594, 216. 2 SEE ABOVE
(-

{

F.3

KEH-159.1 (6-84)



 KAISER ENGINEERS
HANFORDO FIELD SKETCH

(Lf-\nlcnmsm To Qr Qescripnion: Shwet
|
r

1100 AREA/3000 AREA MONITORING WELLS 2 ot _2

BANFORD PLANT COCEDINATES (F NEW \WELLS IN 1100/3000 AREA

Note: The coordinates of the 5 welle listed below were derived from a coordinate conversicn
equation and should be used only for the purpose of identification of the wells and for
I nformati on only.

L
() WELL NOMERR SOUTHING EASTING
1 41,004 12.811 '
2 33,745 13,927
3 ' 40,870 12,813
4 43,060 11,986
5 37,276 13,980

KEHM-159.2 (4-82)

F.4
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APPENDIX G

RESULTS OF VOLATILE AND SEMIVOLATILE ORGANIC ANALYSES OF GROUNDWATER SAMPLES

This appendix contains the results of volatile and semivolative organic
analyses conducted on samples from the five new monitoring wells in the
1100 Area. Table G.I presents the results of volatile organic analyses of
ground-water samples collected November 11 and 14, 1988. These analyses were
conducted by Pacific Northwest Laboratory. The pages that follow present the
results of the semivolatile organic analyses conducted by U.S. Testing
Company, Inc.

TABLE G.1. Results of Volatile Organic Analyses

Concentration(@)

Constituent Well 1 Well 2 Well 3 Well 4 Well 5
Methylene Chloride <3 <3 t3 <3 <3
Chloroform 0.29 0.57 0.56 0.31 5.3
1,1,1-T7(b) t0.02 <0.02 0.03 0.02 0.35
Carbon Tetrachloride t0.01 t0.01 <0.01 t0.01 <0.01
Tce(c) 0.03 <0.02 0.10 0.14 0.08
BDcm{d) <0.01 0.03 10.01 <0.01 0.15
pce(e) 0.12 t0.01 0.22 0.02 0.13

Concentrations in ppb.
1,1,1-T = 1,1,1-Trichloroethane.
TCE = Trichloroethylene.

BDOM = Bromodichloromethane.
PCE = Perchloroethylene.
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APPENDIX H

RESULTS OF GROUND- WATER ANALYSES FROM NEW MONI TORI NG MELLS

This appendix contains the results of chemcal and volatile organic
anal yses conducted on ground-water sanples collected November 7, 1988, from
five new nonitoring wells in the 1100 Area.

TABLE H.1. Results of Chemcal Analyses Conducted
by US Testing Conpany, Inc.
Concentration®?’
Constituent Uell 1 Well 2 Well 3 Well 4 Uell 5
Nitrate 7.8 ppm 1 ppm 4 ppm 21.2 ppm 3 ppm
Chloride 4.9 ppm 0.9 ppm 8.1 ppm 43 ppm 2.1 ppm
Fluoride <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm <0.5 ppm
Sulfate 11.6 ppm 11.9 ppm 11.5 ppm 26.9 ppm 11.5 ppm
Phosphate <1 ppm <1 ppm <1 ppm <1 ppm <1 ppm
TOX <13 44 <8.0 59 61
T0C <700 <600 <700 1.2 ppm <600
TC 32.6 ppm 16.9 ppm 47.8 ppm 53.6 ppm 20.2 ppm
pH 7.6 7.6 7.5 7.6 7.8
Alkalinity 142 ppm 73 ppm 214 ppm 234 ppm 89.5 ppm
Metals Analyzed by the Inductively Coupled Plasma Method
Zinc <5 170 65.1 59.2 <5
Calcium 39.1 ppm 23.3 ppm 57.9 ppm 88.1 ppm 28.1 ppm
Bar ium 32.9 15.9 57.9 58.6 18.7
Cadmium <2 <2 <2 <2 <2
Chromium <10 <10 <10 <10 <10
Silver <10 <10 <10 <10 <10
Sodium 7.76 ppm 2.43 ppm 16.60 ppm 24.70 ppm 4.50 ppm
Nickel <10 <10 <10 <10 <10
Copper <10 <10 <10 <10 <10
Vanadium 6.33 <5 <5 7.51 5.97
A Luminum <150 <150 <150 <150 <150
Manganese 57.1 5.6 176 70.3 6.3
Potassium 4.81 ppm 1.18 ppm 5.86 ppm 8.37 ppm 2.29 ppm
Iron <30 <30 36 34.3 <30
Magnesium 8.3 ppm 4.6 ppm 12.2 ppm 16.4 ppm 5.1 ppm
Beryllium <5 <5 <5 <5 <5
Strontium 175 104 264 368 106
Antimony <100 <100 <100 <100 <100
Metals Analyzed by the Gas Furnace/Atomic Absorption Method
Arsenic <5 <5 <5 <5 <5
Selenium <5 <5 <5 <5 <5
Lead <5 <5 <5 <5 <5
Thallium <5 <5 <5 <5 <5
Mercury <0.1 <0.1 <0.1 <0.1 <0.1
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TABLE H1. (contd)

Concentration(a)
Constituent Well 1 Well 2 Well 3 Well 4 Well 5

Pesticides

Endrin <0.1 <0.1 <0.1 <0.1 <0.1
Methoxychlor <3 <3 <3 <3 <3
Toxaphene <1.0 <1.0 <1.0 <1.0 <1.0
Alpha BHC <0.1 <0.1 <0.1 <0.1 <0.1
Beta BHC <0.1 <0.1 <0.1 <0.1 <0.1
Gamma BHC <0.1 <0.1 <0.1 <0.1 <0.1
Delta BHC <0.1 <0.1 <0.1 <0.1 <0.1
Herbicides <2.0 <2.0 <2.0 <2.0 <2.0
Ethylene

Glycol <10 ppm <10 ppm <10 ppm <10 ppm <10 ppm
PCB <1.0 <1.0 <1.0 <1.0 <1.0
VOAs
Carbon Tetra-

chlorz’ge <5 <5 <5 <5 <5
Methone!®P) <10 <10 <10 <10 <10
1,1,1-1¢€) <5 <5 <5 <5 <5
1,1,2-1¢D <5 <5 <5 <5 <5
Tcel®) <5 <5 <5 <5 <5
pcelf) <5 <5 <5 <5 <5
opxylent9? <5 <5 <5 <5 <5
Chloroform <5 <5 <5 <5 <5
Methylene.

Chloride 12¢M 72(M <10 78¢h) <10
M-xyle'! <5 <5 <5 <5 <5
Hexone(J? <10 <10 <10 <10 <10
ABNs <detect <detect <detect <detect <detect

(a) Concentrations are in ppb unless otherwise stated.

(b) Methone = Methylethyl ketone.

(¢) 1,1,1-7 1,1,1 Trichloroethane.

(d)y 1,1,2-T 1,1,2 Trichloroethane.

(e) TCE = Trichloroethylene.

(f) PCE = Perchloroethene.

(g) Opxylen = Ortha para xylene.

(h) Methylene chloride was below detection for samples collected November 11
and 14, 1988, and analyzed by PNL, indicating samples collected
November 7, 1988, and analyzed by US. Testing and PNL were contaminated
with methylene chloride during sample collection process.

(i) M-xyle = Meta xylene.

(j) Hexone = Methyl isobutyl ketone.
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TABLE H2. Results of Volatile Organic Anal yses Conducted by Pacific
Nor t hwest Laborat ory

Concentration(a)
VOAs Well 1 Vel 2 Vel 3 Vel | 4 Vél[ 5

Met hyl ene

Chl ori de 7(<3)(b)  44(<3)(b) <3 48(<3){b) <3
Chlorof rT 0.30 0.25 0.57 0.28 4.2
1,1,1-T\¢ 0.03 <0.02 0.02 0.04 0.31
Carbon Tetra-

c?]yri de tO QA tQ Q0L <0.01 <0.01 (0.01
TCcE(d 0.02 <0.02 0.09 0.11 0.07
BDCcM(®)  <0.01 <0.01 <0.01 <0.01 0.01
PCE(f) 0.11 (0.01 0.20 0.02 0.12

(a) Concentrations are in pBb unl ess ot herw se stated.

(b) Methylene chloride was bel ow detection for sanples coll ected November 11
and 14, 1988, and analyzed by PNL, indicating sanples collected Novem

ber 7, 1988, and analyzed by US Testing and PNL were contam nated wth

net hyl ene chloride during sanple coll ecti on process.

1,1,1-T = 1,1,1-Trichloroethane.

TCE = Tri chlor oet hyl ene.

BDOM = Brornodi chlor omet hane.

PCE = Perchlor oet hyl ene.

SN/
—h
el

Sem vol atile organic constituents (ABNs) have varying detection limts.
The raw data report for one sanple is included in Appendix G to indicate the
conplete list of analyses and the detection limts.
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