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(" BORING/WELL NUMBER_SB-112 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _7.69 FEET, NGVD GEOLOGIST _MARK SHUPE N226178, E2724432
w - ~. O
T | 5 k< 7] = Y]
a g % % S (;) = o 2 % olo< GEOLOGIC DESCRIPTION COMMENTS
U2l 3 K =t T gl P C‘)
Q o pz |o 5]
1 SAND (SP), quartz, dark gray, fine-medium
-4 Gs 02 {8 30.1 — grained, well sorted, subrounded, trace silt,
v 10 possible perched water table. Apparent oily
m 12 49 B residue on grains,
dutn] 24 12] 4 = hydrocarbon odor.
18
T 12 24 B PID Instrumentation
S [ [ ) . - OVM 580B
LITH | 46 |25 586 Thermo Environmental
] 32 - ) i , Instruments, Inc.
SAND (SP), quartz, light gray, fine-medium 10.2 8V lamp
— —~ grained, subrounded, clean. PID Background=0.0 ppm.
— o8 -
-J - 53 jas
BH ] 8-10 o 71.3
10—t 100/4"
_ | _ Total depth of boring=10 feet.
15 e e
20 — p—
_ = LITH=Lithology
- = GS=Ground Surface
25 m—d = BH=Bottom of Hole

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
8 1/4 INCHES WELL MATERIAL _ N/A

10 FEET

e HOLE DIAMETER
&“ TOTAL DEPTH

WELL COMPLETION DEPTH _N/A




SITE NUMBER __6

(" BORING/WELL NUMBER_SB-113

CLIENT __ U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 N

DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI

SITE NAME LARC MAINTENANCE AREA

COORDINATES

@

GROUND ELEVATION __8.98 FEET, NGVD GEOLOGIST _ MARK SHUPE N226175, E2724560
I - ~ [&)
Tl 0 HE |2 =1z 28
ol §$ gl 3 f z 2]29|3% GEOLOGIC DESCRIPTION COMMENTS
8= 5 Bz |29 Zlg7|%°
GS :13 L SAND (SP), quartz, brown, fine-medium 0-2 foot interval drive 2
-] buP | ©0-2 3 4 grained, subrounded, well sorted, trace silt. spoons for additional
SPLIT 16 | sample volume
Blow counts: 1,3,3,16
- - 1,1,3,12
7] ;g B SAND (S PID Instrumentation
— i - (SP), quartz, tan-light gray, OVM 580B
5 LITH] 4-6 | 25 | 353 fine-medium grained, subrounded, clean. Thermo Environmental
Vv 30 = Instruments, Inc.
10.2 eV lamp
- — PID Background=0.0 ppm.
- 14 [
_ i 20 | SAND (SP), quartz, tan-gray, medium gray,
BH 8-10 28 59.7 medium grained, fair sorting, clean, sulfurous.
10— 30
_ Total depth of boring=10 feet.
= -
15 o o
20— —
GS=Ground Surface
_ B DUP=Duplicate
_ | SPLIT=Split Sample
pL g o LITH=Lithology
- = BH=Bottom of Hole
- - " =Water table during
B drilling
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __ N/A
s HOLE DIAMETER ___ 8 1/4 INCHES WELL MATERIAL __ N/A

TOTAL DEPTH 10 FEET




(" BORING/WELL NUMBER_SB-114 CLIENT __U.S. ARMY CORPS OF ENGINEERS
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT __ FORT STORY PA/SI

PAGE 1 OF 1 1

SITENUMBER 6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION 9.72 FEET, NGVD GEOLOGIST MARK SHUPE N226161, E2724690
w -4 ~ [&)
T~ = < | =1z 29
% _&'j % Eﬁ £ (;3 < ag % 9 8 < GEOLOGIC DESCRIPTION COMMENTS
-l € EE — © <l O
5
4 as 0-2 15 45 | SAND (SP), quartz, black, medium-fine Oily residue in grains.
17 grained, subrounded.
- 20 -
PID Instrumentation
- - OVM 5808
Thermo Environmental
~ 8 — Instruments, Inc.
10 SAND (SP), (4-5 feet) quanz, tan, as above. 10.2 eV lamp
@- LITH |} 46 | o | 49 == SAND (SP), (5-6 feet) quartz, gray, as PID Background=0.0 ppm.
_ 20 | above; water table encountered at 5.5
feet.
- 8 e
9 SAND (SP), quartz, gray, fine-medium
-1 eH 8-10 | 14 22 grained, subrounded, poor sorting.
23
10—
_ Total depth of boring=10 feet.
- _
15 m— -
20 w— f—
GS=Ground Surface
5 e | LITH=Lithology
_ = BH=Bottom of Hole
- = W =Water table during
B drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH_N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
S HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL ___N/A
kﬁ TOTAL DEPTH 10 FEET Y.




(" BORING/WELL NUMBER _SB-115

CLIENT ___U.S. ARMY CORPS OF ENGINEERS

DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT  FORT STORY PA/SI
SITENUMBER _ 6

GROUND ELEVATION 901 FEET, NGVD

PAGE 1 OF 1 \

SITE NAME _LARC MAINTENANCE AREA

GEOQLOGIST _MARK SHUPE

COORDINATES
N226101, E2724446

w - ~ [&]
=<l @ B=__ QElE =
as] 5 EEe 3z|8 B § Q< GEOLOGIC DESCRIPTION COMMENTS
o™ < K= - © E—1 Nd 'S)
0w e [a3] o
GS 1 et , , 0-2 foot interval drive 2
4 our | o2 1 26.3 35 | SAND (SW), quartz, brown-tan, medium-fine spoons for additional
SPLIT 4 grameq, poor sorting, §ubrounded, trace sitt, sample volume
— 8 - trace oil residue in grains. Blow counts: 1,1,4.8
— = 2,1,3,7
PID Instrumentation
] 17 B ) } OVM 580B
Y—. i | ae a5 | SAND (SW), (4-5 feet) quartz, tan-brown. Thermo Environmental
2 SAND (SW), (5-6 feet) quartz, '1’2;"‘2'“9‘{‘,9";';"‘)'”‘:'
grfae)gtwater table encountered at PID Background=0.0 ppm.
- 8 -
- ) 10 L SAND (SW), quartz, gray, medium-fine
BH 1810 13 485 grained, subrounded, poor sorting.
_ | Total depth of hole=10 fest.
- =
15_ —
20— h—
GS=Ground Surface
- [ DUP=Duplicate
- L SPLIT=Split Sample
25 mme - LITH=Lithology

BH=Bottom of Hole

Y =Water table during
drilling

JMM James M. Montgomery

\o

-
-a

aaa

DRILLER _HARDIN AND HUBER, INC.

WELL COMPLETION DEPTH_N/A

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _N/A

HOLE DIAMETER __8 1/4 INCHES
TOTAL DEPTH 10 FEET

WELL MATERIAL _ N/A




" BORING/WELL NUMBER_ SB-116 CLIENT __U.S. ARMY CORPS OF ENGINEERS _ paGE 1 OF 1 )
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT  FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA

COORDINATES
GROUND ELEVATION _9.45 FEET, NGVD GEOLOGIST _MARK SHUPE N226092, E2724572
w < |5 O
Fzl & Bz aelfFol=2w
& § = % E E (;3 f ag 3:‘ 9 8 < GEOLOGIC DESCRIPTION COMMENTS
s=| £ EETl2| &lz7|%=
5 .
4 as | o2 12 a1 B SAND (SW), quartz, dark gray-black, medium Gum-like oily residue on
12 : grained, well sorted, subrounded. grains.
- 10
_ | PID Instrumentation
OVM 580B
- 19 = Thermo Environmental
, Instruments, Inc.
utHl 46 | 21 60 L SAND (SP), quartz, medium gray-light gray, 10.2 eV lamp
‘rv. 28 medium grained, fair sorting; water table PID Background=0.0 ppm.
- 15 SP | encountered at 5.6 feet.
- 7 -
__ i 9 SAND (SP), quartz, tan, medium-fine grained,
BH 18101 45 81 poor sorting, subrounded.
— 5
10
_ | Total depth of boring=10 feet.
15 — p—
20 — p——
_ | GS=Ground Surface
25 - LITH=Lithology
- — BH=Bottom of Hole
- —~ Y =Water table during
| drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTHNA
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER ___ N/A
S HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL __ N/A
k@ TOTAL DEPTH 10 FEET J




f

BORING/WELL NUMBER_S8-117

DATE STARTED 3/22/90 COMPLETED _3/22/90

SITE NUMBER _6

GROUND ELEVATION _11.05 FEET, NGVD

CLIENT __ U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 \

PROJECT FORT STORY PA/SI

SITE NAME _LARC MAINTENANCE AREA

COORDINATES

GEOLOGIST _MARK SHUPE

N226093, E2724730

- ~ [&]
T | Y k= |o 1= %)
== > =) O B R0)
38| £ EE=|8E[2 52232 GEOLOGIC DESCRIPTION COMMENTS
8<| 2 Bz 7|2 &|E7|%o
2 6'0';"{: . . . .
das oo | 3 25 e endis | SAND (SW), quartz, dark gray-black, Oily residue in grains.
4 FLIAS fine-medium grained, poor sorting.
- 3 9,7 - PID Instrumentation
i OVM 5808
- 575 — Thermo Environmental
\ 4 06 Instruments, Inc.
. 2 32 B 10.2 eV lamp
5—dLiTH |46 | & 104 B __ SAND (SW), quartz, light-medium gray, PID Background=0.0 ppm.
9 e medium-fine grained, poor sorting; water table
— 16 5,755y — encountered at 4 feet.
R
- A -
- 8 =
4 BH ls10 |18 51 L SAND (SW), quartz, gray, fine-medium
17 grained, subrounded-subangular, poor
10— 24 b sorting.

Total depth of boring=10 feet.

GS=Ground Surface
LITH=Lithology
BH=Bottom of Hole

v=Water table during
drilling

JMM James M. Montgomery

DRILLER _HARDIN AND HUBER, INC.

\Q

-
-a

asa

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _N/A
HOLE DIAMETER _8 1/4 INCHES
TOTAL DEPTH

10 FEET

WELL COMPLETION DEPTH N/A

WELL MATERIAL _ NA




(" BORING/WELL NUMBER__ SB-118 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI
SITENUMBER 6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _11.83 FEET, NGVD GEOLOGIST_GARY B. ENLOE N226030, E2724676
o] -l ~ [&]
I _. O (72] ~t = a9
E = > o€elfdlaqn
a g % % = (;3 Z o 2 % olo < GEOLOGIC DESCRIPTION COMMENTS
Wl 3 BEE |29 2|93
a w | as] G)
__ 5 | Concrete
H cs fisas| 8 | 20 ~  SAND (SP), brown, fine, organic material. ;_Sp%gnfs o1 Interval drive
- 6 = sample volume
v Blow counts: 5,9,18,6
. L 6,7,18,20
5— 7 —
- 8 L. SAND (SP), buff, fine, graded,
LITH | 57 19o subrounded, water at 3.5 fest.
7] 6 B 8-10 foot interval drive 2
- L SAND (SP), tan to gray, madium, graded. spoons for additional
BH | 810 g 2.8 (SP) gray g sample volume
10~ 10 Blow counts: 6,8,9,10
1,344
— - Total depth of boring=10 feet.
n B PID Instrumentation
- = Pl 101 HNu Systems
10.2 eV lamp
~ —~ PID Background=0.0 ppm.
15 e
20 —— p——
_ | GS=Ground Surface
25 - LITH=Lithology
- — BH=Bottom of Hole
- — W =Water table during
_ - drilling

DRILLER

HARDIN AND HUBER, INC.

JMM James M. Montgomery

-
aa
aaa

L

HOLE DIAME
TOTAL DEPT!

8 1/4 INCHES
10 FEET

TER
H

WELL COMPLETION DEPTH N/A
Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER __ N/A
WELL MATERIAL

N/A




(" BORING/WELL NUMBER__S8-119 CLIENT __U.S5. ARMY CORPS OF ENGINEERS \
PAGE 1 OF 1
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT ___ FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _12.14 FEET, NGVD GEOLOGIST MARK SHUPE N226028, E2724757
w - ~ O
T _ | O pup< 172 =15 49
~ 3| £ Bzgl2Z|E5]|z0|02 GEOLOGIC DESCRIPTION COMMENTS
W=l £ Re Tz« glz |93
o v ppz |o 15
o SAND (SP), quartz, tan, fine-medium PID Instrumentation
-1 GS {02 o5 | 20 ~ grained, subrounded, well sorted, clean. OVM 5808
Thermo Environmental
7] 28 B Instruments, Inc.
_ u 10.2 eV lamp
PID Background=0.0 ppm.
N 7 PEAT (PT), black, soft-moderately soft,
Sened LITH] 48 8 45 K blocky fragments, vitreous; water table
12 X encountered at 4 feet.
i S
n SRAg -
i o | B e [
S AR ASE
4 gH ls1o] 1O 50 t,"i_,; | SAND (SW), quartz, medium-dark gray,
14 AR fine-medium grained, subrounded, poor
1= 15 A sorting.
-  Total depth of boring=10 feet.
15 St —
=~ —~
20 w—— p—
_ | GS=Ground Surface
pL - o LITH=Lithology
— — BH=Bottom of Hole
— = W =Water table during
B drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
T HOLE DIAMETER __ 8 1/4 INCHES WELL MATERIAL __ N/A
& TOTAL DEPTH 10 FEET J




SITE NUMBER
GROUND ELEVATION 11.65 FEET, NGVD

6

(" BORING/WELL NUMBER SB-120

CLIENT __ U.S. ARMY CORPS OF ENGINEERS

DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI

PAGE 1 OF 1 \

SITE NAME LARC MAINTENANCE AREA

COORDINATES

GEOLOGIST MARK SHUPE

N225950, E2724553

w - ~ [&]
== > QTGN
28| 5 EEel32|R B R GEOLOGIC DESCRIPTION COMMENTS
a~l < EE -1 © = o ')
wn pa m o
GS Jo-05 133} . SAND (SP), quartz, tan-brown, medium Hydrocarbon odor/oily

— — to fine grained, well sorted. residue on grains.

7 B PID Instrumentation

- - OVM 580B

Thermo Environmental
- — Instruments, Inc.
) SAND (SP), quartz, tan-brown, medium 10.2 eV lamp
5—f LITH ] 455 0-58 = to fine grained, well sorted. PID Background=0.0 ppm.

_ -

7] SAND (SP), quartz, tan-brown, medium
10— BH [9:5-10 to fine grained, sulfurous odor: water

table encountered at 8 feat.

_ Total depth of boring=10 feet.
15 — pa—
20 — p—

GS=Ground Surface

25 e | LITH=Lithology

BH=Bottom of Hole

. v =Water table during

driliing

JMM James M. Montgomery

-
aa
Aaa

9

Consuiting Engineers, Inc.

DRILLER HARDIN AND HUBER, INC.
METHOD OF DRILLING__HAND AUGER
HOLE DIAMETER _3 INCHES

TOTAL DEPTH 10 FEET

WELL COMPLETION DEPTH__ N/A
WELL DIAMETER _ NA
WELL MATERIAL _ N/A




(" BORING/WELL NUMBER__ SB-121 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/21/90 COMPLETED 3/21/90  PROJECT ___FORT STORY PA/SI
SITE NUMBER __6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _11.96 FEET, NGVD GEOLOGIST _MARK SHUPE N225956, E2724590
w - ~ Q
I — ] < (/)] —~1 == _ [7)]
=< L1 > oel¥g|=zwn
a8l S Bze|32|26 31 B GEOLOGIC DESCRIPTION COMMENTS
gl < EeE 129 gz o
0
w ;2 fas] 'O}
Gs |0-05 4 ‘ SAND (SP), quartz, dark brown, fine to Hydrocarbon odor, oily
-1 — medium grained, subrounded, well sorted. residue on grains, oily
_ | staining.
PID Instrumentation
N B OVM 5808
— - Thermo Environmental
s—fum 455 [ s S et o remedumransd, | 02V lamp
ouinded, well sorted, hy ) PID Background=0.0 ppm.
- -
W_ -
SAND (SP), quartz, light gray, medium to fine
10 = BH 19.5-10 34.4 grained, subrounded, fair-poor sorting,
hydrocarbon odor.
- -
_ Totai depth of boring=10 feet.
15 =
20 — —
_ B GS=Ground Surface
O ] | LITH=Lithology
- - BH=Bottom of Hole
- ~ W =Water table during
= drilling
X HOLE DIAMETER 3 INCHES WELL MATERIAL _ VA
k“ TOTAL DEPTH 10 FEET J




(" BORING/WELL NUMBER__ SB-122 CLIENT ___U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/20/90 COMPLETED 3/20/90 PROJECT FORT STORY PA/SI

SITENUMBER __ 6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _13.66 FEET, NGVD GEOQLOGIST_GARY B. ENLOE N225403, E2724495
w -1 ~ Q
T -] o0 HEZS |9 =iz 292
=% > OElEQl=2n
HERIEE 21z 5|%3|8% GEOLOGIC DESCRIPTION COMMENTS
oA~ < KB d ~icc Q
w pZ m o
GS 8 - SAND (SP), brown, fine, graded, subrounded, 0-2 foot interval drive 4
DUP 9 SP A : "
- 0-2 moist, fill, debris. o spoons for additional
SPLIT 14 SM SAND (SM), dark brown, silty, fine, sample volume
-~ 16 8 subrounded, moist, tight. Blow counts: 8,9,14,16
9 SAND (SP), buft, fine, graded, moist. 7,7,147
—{LITH] 24 — 36.10.10
13 PP
- 13 = 6,6,18,14
6 SAND (SP), brown, fine, graded, moist, buff
Seed LITH | 46 g L colored from 4-4.5 feet.
N 8 SP L
2 PID Instrumentation
V_ utH | 68 2 L SAND (SP), buft, fine, graded, subrounded, Pl 101 HNu Systems
3 water table at approximately 7 feet, 10.2 eV lamp
- 4 2 L~ hydrocarbon odor. PID Background=0.0 ppm.
] i 8 | SAND (SP), buff to tan, medium, graded,
BH | &-10 9 strong hydrocarbon odor.
10— "
n | Total depth of boring=10 feet.
15 e
20 — ——
3 GS=Ground Surface
DUP=Duplicate
_ B SPLIT=Split Sample
25 e - LITH=Lithology
- - _ BH=Bottom of Hole
— - " =Water table during
[ drilling
JMM James M. Montgomery ~ DRILLER ___ HARDIN AND HUBER, INC. WELL COMPLETIONDEPTHNA
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __ /A
e HOLE DIAMETER ___ 8 1/4 INCHES WELL MATERIAL _NV/A
\ ﬁ TOTAL DEPTH 10 FEET Y.




(" BORING/WELL NUMBER_S8-123

SITE NUMBER __6

DATE STARTED 3/20/90 COMPLETED 3/20/90

GROUND ELEVATION _14.29 FEET, NGVD

CLIENT __ U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 )

PROJECT FORT STORY PA/SI

SITE NAME LARC MAINTENANCE AREA

COORDINATES

GEOLOGIST MARK SHUPE

N225341 E2724503

GEOLOGIC DESCRIPTION

COMMENTS

T W s | o ~12..] o
=3 T Ezel22|25(28]|5%
w2l 2 BES|Qo|* g2
o o pz |® & ©
3
4as Jo2] 3 |o9
3
- 3
- 1
2
S=—fLTH | 46 |5
- 3,
7
\E LITH | &8 6
- , 8
u | 810 |2
10— 10 o
=1LITH §10-12 g 12
- g 3
4
- BH |1214];
- 3
15—
20—
25}

SAND (SP), quartz, tan to buff, fine-medium
grained, subrounded, well sorted, trace siit.

SAND (SP), quartz, tan to buff, medium
grained, subrounded, well sorted.

SAND (SP), quartz, white to tan, medium
grained, subrounded,well sorted;
encountered water table at 7 feet, strong
hydrocarbon odor.

SAND (SP), quartz, tan, fine-medium
grained, subrounded, well sorted, clean,
hydrocarbon odor.

Total depth of boring=14 feet.

0-2 foot interval drive 2

spoons for additional

sample volume

Blow counts: 3,3,3,3
1,2,2,3

PiD Instrumentation

Pl 101 HNu Systems

10.2 8V lamp

PID Background=0.0 ppm.

GS=Ground Surface
LITH=Lithology
BH=Bottom of Hole

Y =Water table during
drilling

JMM James M. Montgomery

a
-lha

\

DRILLER HARDIN AND HUBER, INC.

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES
14 FEET

WELL COMPLETION DEPTH N/A
Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __ /A
WELL MATERIAL _ N/A




(" BORING/WELL NUMBER_MW-115 CLIENT ___U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT __ FORT STORY PA/SI
GROUND ELEVATION _10.00 FEET, NGVD GEOLOGIST _GARY B. ENLOE N225998, E2724411
w -1 ~ O
T _| 5 p< 2] = W
= LS 3 B
o3| £ BEe % Zlz s|%9]|2< GEOLOGIC DESCRIPTION COMMENTS
Lol < Eelael Sl 19
a n |2 m G}
_ Concrete.
gg 1.5-3.5 foot inter\_/gl drive
- &s |15as5)28 | 40 ML SILT (ML), brown, sandy, gravel, fill, gasrﬁgznjgﬁf ‘additional
hydrocarbon odor, .
— 30 ydrocaraon odor qL-Jartz Blow counts: 28,28,28,30
6 SAND (SP), brown, fine, graded, rounded, 26,28,38,25
-4 SI [gss5] 12 moist, quanz. 12,21,30,40
P 18 |_ SAND (SP), tan, medium, graded,
subrounded; water at 3.5 feet. PID Instr tati
umentation
= SAND (SP), brown, medium, 2 inch silty sand | p| 101 HNu Systems
_ seam at 6 feet, grading into gray color at 10 10.2 6V lamp
foet. PID Background=0.0 ppm.
6
=] LITH }10-12 9
- 13
- Total depth of boring=12.5 feet.
15— —
\ &
20— —
- GS=Ground Surface
= SI=Soil/Groundwater
Interface
05 e - GEO=Geotechnical
- LITH=Lithology
- W =Water table during
drilling

DRILLER _HARDIN AND HUBER, INC.

JMM James M. Montgomery

-
-a

\

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES
12.5 FEET

WELL COMPLETION DEPTH 12 FEET

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __ 2 INCH
WELL MATERIAL SCHEDULE 40 PVC

J




(" BORING/WELL NUMBER_MW-116 CLIENT _ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT __ FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _10.04 FEET, NGVD GEOLOGIST _GARY B. ENLOE N226023, E2724537
w - ~ O
=3l £ Bze|22|2 5l20]0% GEOLOGIC DESCRIPTION COMMENTS
=l < EET| 29 gl 1?0
Q v pz | )
Concrete.
_ gg SILT (ML), brown, sandy. 1.5-3.5 foot interval drive 2
GS [1.5-3.5 0 SAND éSPg, buft, fine, subrounded, graded, moist.| spoons for additional
_ 42 L SAND (SP), green, silty, tight, gravel, fill, sample
v 15 water at 3.5 feet. Blow counts: 25,35,40,42
13 jpsss 2 ™ SAND (SP), buff, medium. 12,14,18,12
5 gg — PID Instrumentation
P1 101 HNu Systems
. — : 10.2 8V lamp
1 SAND (SP), dark brown, medium, well _
— 6 — sorted, subrounded, woodill. PID Background=0.0 ppm.
LITH |5.5-7.5] 4
-1 4 — SAND (SP), brown, fine, graded, subrounded, 3.5-5.5 foot interval drive
quartz. 2 spoons for additional
- — sample
10— = Blow counts: 15,29,30,29
0 3 8,7.7.6
= - 6 — i
LITH | 10-12 7 SAND (SP}), buff, medium, graded. Auger advanced to 14 feet
- 9 to hammer out flowing
— | _ Total depth of boring=12 feet. sand w/roller bt
15 el -
20— —
- — GS=Ground Surface
7 B SI=Soil’/Groundwater
_ | Interface
25 a - GEO=Geotechnical
- — LITH=Lithology
— — " =Water table during
B drilling

JMM James M. Montgomery
. Consulting Engineers, Inc.

aa
aaa

@

DRILLER HARDIN AND HUBER, INC.

HOLE DIAMETER
TOTAL DEPTH

METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER _ 2 INCH I.D.
WELL MATERIAL SCHEDULE 40 PVC

8 1,/4 INCHES
12 FEET

WELL COMPLETION DEPTH 12 FEET

v,




(" BORING/WELL NUMBER__ MW-117 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/20/90 COMPLETED 3/20/90 PROJECT FORT STORY PA/SI
SITE NUMBER __6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _13.97 FEET, NGVD GEOLOGIST _GARY B. ENLOE N225436, E2724496
w - ~ [&]
xr o ML (@) )= 4 (s}
e > ote|lICl=wn
a 8| S Ece % Zlx 5]%2|0< GEOLOGIC DESCRIPTION COMMENTS
Tl < EE ]2€° =)o »5
Q v pz | S
7 SAND (SP), brown, fine, graded, subrounded, 0-2 foot interval drive 3
-1 GS 021 6 0 — gravelfill at 6-12 inches. spoons for additional
10 sample volume
- 8 — Blow counts: 7,6,10,8
5,5,8,12
7 B 5,5,6,7
] SAND (SP), buff to tan, medium, moist,
5 6 L graded, subrounded, water table at 5.7 foot i Ldr
wl s . approximately 6 feet, hydrocarbon odor below sﬁoo?&t flg:earggitﬁazvael 3
1 aeo 5-7 12 0.2 — saturated zone. sample volume
— 8 = Blow counts: 6,5,12,8
45,86
-] - 1,2,3,4
n — PID Instrumentation
10— | P 101 HNu Systems
g SAND (SP), gray, medium to coarse, poorly 10.2 ¢V lamp
- 10-2 5 L graded. PID Background=0.0 ppm.
- 3 -
15 Total depth of boring=15 feet.
20— o
— e
GS=Ground Surface
h B Si=Soil/Groundwater
25 i e Interface
= — GEO=Geotechnical
- = Y =Water table during
| drilling
. Consulting Engineers, inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _ 2 INCH I.D.
ol HOLE DIAMETER ___ 8 1/4 INCHES WELL MATERIAL SCHEDULE 40 PVC

\ ! TOTAL DEPTH 15 FEET )




(" BORING/WELL NUMBER_MW-118 CLIENT _ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/20/90 COMPLETED 3/20/90 PROJECT ___FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION 13.71 FEET, NGVD GEOLOGIST _MARK SHUPE N225250, E2724498
w - ~ [&]
r_| Y k< |o == L om
s > oElEQIZ N
a3l § EzelZ2Z|2 5|20l GEOLOGIC DESCRIPTION COMMENTS
8= = EETl 29 glz- |9
Q w I (o1] o
_ GS | Cement: thickness=19 inches. Core through cement,
- 6 . PID Instrumentation
SAND (SP), quartz, tan to brown, medium
LITH l1.5-35] 16 1 ! ; P1 101 HNu Systems
_ 32 grained, subrounded, well sorted, trace silt. 10.2 eV lamp
35 PID Background=0.0 ppm.
5—
m 6
V_ utH | es |1° 1 SAND (SP), quartz, dark gray, medium
8 grained, subrounded, increase moisture
4 9 6 content.
4 s 8-10 9] 1 SAND (SP), quartz, gray-buff-clear, medium
9 grained, well sorted, water table encountered at
10 5 8 7 feet,
_ i 5 1 SAND (SP), quartz, tan-brown,
GEO 1012 171 subrounded, trace silt.
| ¥ AND h d
- ) 12 S (SP), quartz, clear-light gray, medium
LITH 113-15 15 1 grained, subrounded.
15 = 18
_ | Total depth of boring=15 feet.
20 t— —
7] B GS=Ground Surface
] B SI=Soil/Groundwater
25 e Interface
~ — ‘ GEO=Geotechnical
— - Y =Water table during
B drilling
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 15 FEET
. Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER __2 INCHES
= HOLE DIAMETER ___ 8 14 INCHES WELL MATERIAL SCHEDULE 40 PVC
kﬁ TOTAL DEPTH 15 FEET Y




Geotechnical Grain Size Analyses



PROJECT:

Fort Story LOCATION:  yirginia Beach, VA.
G . . SAMPLE NO. DEPTH: CONTRACT NO.
BORING NO Site 6 S6MW115 6' 90-075
U.S. STANDARD SIEVE SIZE o o J3 HYDROMETER
=, : . $e go Z< 29 zw
100 T R — ] ' ' 0
' ; < : ! A
: : ) : = A
5 80 . . - : 20
z ' : : -
2 7o : : 2 09
a : s o
= ' . \° w
= 69 ,. : \ : 40 g
o N | R N
w50 . : : %X ; 50 @
© 40 . 4t BREE: {1 60 %
. . : o
¥ 30 ! : : 1 0 %
Z ' L d N —
— N \ N 8o m
z 20 : : ! \[- ;
¥ 0 ' ! 4 . 90 Z‘
:: : 3 13&\,\ 8
ol Ly RS > o w & = = J 100
3 2 e 2 3 I < 3 %65 s B S
GRAIN SIZE - 1IN MILIMETERS © © T
' GRAVEL SAND
BOULDERS COARSE l FINE COARSEj MEDIUM 1 FINE SILT OR CLAY
SAMPLE NO. DEPTH L.L. P.l. M.C. Unified Soil Description QM Earth
S6MW115 6' - N.P.| 21.3 SP Tan sand e =X AN ‘w Engineering
- %’ >4

]
GRAIN-SIZE DISTRIBUTION

Ir Lciences, Inc.

TESTCD BY:
R

OATEr 5 12-90

CHECKED BY:

PAD

19 32

SHEET No. OF




PROJECT: 40t stopy LOCATION: Virginia Beach, VA.
BORING NO. . SAMPLE NO. DEPTH: CONTRACT NO.
Site 6 S6MW116 4' 90-075
U.S. STANDARD SIEVE SIZE o o d8 HYDROME TER
:n 2 2' gg §¢ 29 zo~
100 T ; \\ v T v ; o}
; X : : z
90 : : \ . - o =
i : NTT: : m
S 80 : : NHE : 20 -
z I N s .
Prs [] N. . O
2 70 ; DN 30 9
a. ' : BN o
=~ : : \\ m
5 65 ; : < ; 40 m
g % i 5 ST o 2
; 40 ; i : ~? \\ ; 60 é
[+ 4 ) . (2]
5 s ; : \VE o 3
w r ! . . —
. o . 0
T 20 . : : : 80 ™
o ! ! : AN 2
00 0'l (:) [ =) I'e) ~ ,1\ = \__ 100
> - (o] . . < ~
S op s = v “ - pd é S5 p § 3
GRAIN SIZE - 1IN MILIMETERS © © T
é GRAVEL SAND R CLAY
BOULDERS COARSE | FINE |COARSE | MEDIUM | FINE SILT 0 -
SAMPLE NO. DEPTH L.L P.. M.C. Unified Soil Description &4 Earth
S6MW116 4' - N.P.|] 9.0 SP-SM Tan slightly silty sand % Enzineering

w/some gravel

# B Sriences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTLD BY: DATE

RMP 7-12-90

CHECKED BY:

PAD SHEET No._20 oF _32




PROJECT: Fort Story LOCATION: Virginia Beach, VA.
BORING NO. . SAMPLE NO. DEPTH: CONTRACT NO.
Site 6 S6MW117 5! 90-075
U.S. STANDARD SIEVE SIZE o so 48 HYDROMETER
a, Z 2' dO 2( z© ZzZo™
100 I ; 3 : g : 0
' f : N g -
90 : . \ T lo B
! L N m
. . \ z
G 80 » \ ' [ 20 -
z : : o
@ 70 ; : \- : 30 9
2 T : \ - §
. 69 ; : \ : 0 @
o N ' : :
g 30 : . \ v \ : 50 2
5 40 : 5 ' ' —H1 0 %
: ' . : o
§ ‘o : - 3 \\ : 70 &
: ' b ' ; : =
Y 20 L : ' . : 8o m
. N . . . b
o X ' : T z
E Io M [ }\ E 90 E
a ' : : -]
3 8 a o £ 22 q T of s & 8
2 ‘ G o o
GRAIN S1ZE - IN MILIMETERS
’ GRAVEL SAND
BOULDERS COARSE | FINE |COARSE | MEDIUM | FINE SILT - OR  CLAY
SAMPLE NO. DEPTH L.L. Pl M.C. ‘Unified. Soil Description td Earth
S6MW117 5' N:P.| 19.1 SP-SM | Tan slightly silty sand s Engineering

I Sciences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTED 8Y:

RMP

DATE
7-12-90

PAD

CHECKED B8y:

SHEET No. 21 orF 32 __




| : C
BORING NO. Site 6 SAMPLE NO,‘ SEMW118 DEPTH 10.0" ONTRo‘lCTg(P)‘J_OO.75
U.S. STANDARD SIEVE SIZE o o 43 HYDROMETER
z 2 e $e go v 29 za
100 T ; 3 : : - o
: = : o
90 : . o =
. L m
v ; \ =
5 80 : . \ 20
z L : o
2 70 : i : 30 ©
a ' : \ N D
N : ; \- : 40 ™
e . - X : %
L_, : ' 5 X '
o 40 : : : : \ : 60 3
a 7 : : >
z 20 . ; \ B8O §
O . ! N Z
§ 10 : , < 0 3
°3 Ll S o S — & 2 B = 1100
S ep ] 2 v ~ - S é °s o 3
T o o
GRAIN  SIZE - IN MILIMETERS
' GRAVEL SAND
BOULDERS COARSE | FINE |COARSE | MEDIUM | FINE SILT  OR  CLAY
SAMPLE NO. DEPTH LL Pl M.C. Unified Soil Description Q Earth
S6MW118 10' - N.P. 21.2 SP Tan sand R 4 Engineering

b Sciences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTCD BY: DATE"
RMP 7-12-90
CHECKED BY:
PAD SHEET No._22 oF _32




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery

< Consulting Engineers, Inc.

BORING NO. MW-115

MONITORING WELL SHEET
PROJECT Fort Story PA/IS LOCATION __Site 6 DRILLER Hardin and Huber Inc.
. DRILLING
PROJECT NO._1868.0401 BORING MW-115 METHOD _Hollow Stem Auger
ELEVATION DATE 3/21/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD Air Suring/Pumping
GROUND ELEVATION OF TOP OF SURFACE CASING: _ 10001t
d : 9.36 ft.
ELEVATION' | '|1 1 ELEVATIONS OF TOP OF RISER PIPE: __936ft.
N~ [/ 72N/
] - : Cement Grout
7 = TYPE OF SURFACE SEAL
] %
] % :
ZE7n 1.D. OF SURFACE CASING: 8 inch
2 / TYPE OF SURFACE CASING: ___Steel
/]
2 RISER PIPE .D.: 2 inch
9 TYPE OF RISER PIPE: Schedule 40 PVC
/] |
2 - BOREHOLE DIAMETER: 8 1/4 inch
f TYPE OF BACKFILL: Cement Grout
/
ELEVATION/DEPTH OF SEAL: 1.51t.
TYPE OF SEAL: Granular Bentonite
; | DEPTH TO TOP OF SAND PACK: _20#
. I ELEVATION/DEPTH TOP OF SCREEN: 251,
— ﬂ TYPE OF SCREEN: Schedule 40 PVC
= SLOT SIZE X LENGTH: 0.020 inch X 10 feet
— 1.D. OF SCREEN: 2inch
= TYPE OF SAND PACK: No. 2 Filter Sand
- ELEVATION/DEPTH BOTTOM OF SCREEN: 125 1.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 1251t
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
- ELEVATION/DEPTH OF HOLE: 1251t




JMM James M. Montgomery

< Consulting Engineers, Inc.

MONITORING WELL SHEET

BORING NO. Mw-116

PROJECT Fort Story PA/IS LOCATION __ Site 6 DRILLER Hardin and Huber Inc.
: DRILLING
PROJECT NO._1868.0401 BORING MW-116 METHOD _Hollow Stem Auger
ELEVATION DATE 3/21/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD Air Surging/Pumping
GROUND - ELEVATION OF TOP OF SURFACE CASING: 10.04 .
ELEVATION' | |p uL - ELEVATIONS OF TOP OF RISER PIPE: _ 977
<. ~—
N A 7
< j 7/ TYPE OF SURFACE SEAL: Cement Grout
g /]
/] [ .
7Zn 1.D. OF SURFACE CASING: 8 inch
2 / TYPE OF SURFACE CASING: ___Steel
%
9’ 94— RISER PIPE|.D.: 2inch
2 2 TYPE OF RISER PIPE: Schedule 40 PVC
/B
2 ’n BOREHOLE DIAMETER: 8 1/4 inch
4
2 F—— TYPE OF BACKFILL: Cement Grout
%
/7
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
—— TYPE OF SEAL: Granular Bentonite
_ —— DEPTH TO TOP OF SAND PACK: __20ft.
- ELEVATION/DEPTH TOP OF SCREEN: 25t
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.020 inch X 10 feet
1.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 125 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
ELEVATION/DEPTH OF HOLE: 14.0 ft.




JMWM James M. Montgomery BORINGNO. MW-117
£ Consuiting Engineers, Inc. -

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION ___ Site 6 DRILLER Hardin and Huber Inc.
: DRILLING
PROJECT NO. __1868.0401 BORING MW-117 METHOD. Hollow Stemn Auger
ELEVATION DATE 03/20/90 DEVELOPMENT .
FIELD GEOLOGIST Gary B. Enloe METHOD __Bailing/Pumping
‘," - ELEVATION OF TOP OF SURFACE CASING: 16.28 ft.
<———1—— ELEVATIONS OF TOP F RISER PIPE: 16.00 ft.
<———1— STICK-UP TOP OF SURFACE CASING: 2.31 t.
GROUND )/ — STICK-UP RISER PIPE: _2.03f.
ELEVA’TION - S TYPE OF SURFACE SEAL: Cement Grout
ez 74 .
~§ ? ~ 1.D. OF SURFACE CASING: 4 inch
j 5 TYPE OF SURFACE CASING: Steel
; %
?, —— RISER PIPE I.D.: 2inch
; TYPE OF RISER PIPE: Schedule 40 PVC
%
2 —— BOREHOLE DIAMETER: 8 1/4 inch
f —— TYPE OF BACKFILL: Cement Grout
]
1
9‘ —— ELEVATION/DEPTH OF SEAL: 2.0 ft.
]
—— TYPE OF SEAL: Granular Bentonite
| X 3.0 ft.
DEPTH TO TOP OF SAND PACK: —_
ELEVATION/DEPTH TOP OF SCREEN: 4.0 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: .020 inch X 10 feet
I.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 14.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 14.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 14.0 ft.




JMM James M. Montgomery BORING NO. MW-118
£ Consulting Engineers, Inc. -

MONITORING WELL SHEET
PROJECT Fort Story PA/IS LOCATION __Site 6 DRILLER Hardin and Huber Inc.
) DRILLING
PROJECT NO 1868.0401 BORING MW-118 METHOD Hollow Stem Auger
ELEVATION DATE 3/20/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD __ Bailing/Pumping
GROUND N —— ELEVATION OF TOP OF SURFACE CASING: 13.71 #.
eLevaTion' | 1] I T N ELEVATIONS OF TOP OF RISER PIPE: _1324ft.
< -y
N Al [4
LT
] U 7/ TYPE OF SURFACE SEAL: Cement Grout
g %
] /] .
? ;- 1.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___ Steel
]
7 RISER PIPE I.D.. 2inch
2 TYPE OF RISER PIPE: Schedule 40 PVC
/
2 — BOREHOLE DIAMETER: 8 1/4 inch
? —— TYPE OF BACKFILL: Cement Grout
2
—— ELEVATION/DEPTH OF SEAL: 2.8t
—— TYPE OF SEAL: Granular Bentonite
— DEPTH TO TOP OF SAND PACK: __38ft
ELEVATION/DEPTH TOP OF SCREEN: _50ft
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.020 inch X 10 feet
1.D. OF SCREEN: 2.inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 15.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 15.0 ft.




Monitoring Well Development Sheets



&2 Earth
i Engineering
& Sciences, Inc.

Monitoring Well Development Sheet W - "Hs

Project: _f¢ S7ol7 Location: 5:7¢ 6

Project No. 1968 .0Yv! Dates:

Field Geologists: 6'/15~J$01 & D. ENGAAD

Barrel ID: $6 M 11§ No. of Barrels: 3- 5594/

Initial Development Method A .4 Susgen Init. Dev. Date: __3%-2$-%0

Initial Volume Removed: 1S g4(  Time Started: /5S40 Finished: /6 ¢

Initial Team Members: _GAZs ErXo<e

Water Level (Initial): .33

Total Depth (BOH): ___ /(.06
Designed Depth: 1Z- {
Depth of Sediment: /. Yo/

Water Level After Initial Development: 4 %2

BOH After Initial Development: lz. S|

Final Development Method: _ fu rP1A9 Fin.Dev.Date: _4-6-%0

Final Volume Removed: |65 94|  Time Start: 16 45 Finished: _/729
Final Team Members: _4-70=504 & D. &6AD»  (EesT Gzolos 579

-~

Water Level Start: 4- 2% Finished: 4.3%¢ Ph: £SO EC: 145 T°C: /63
Total Depth Start: 12.S Finished: (2.S

0,, TOX, Lel and Organic Vapor Problems Encountered: H-nNut 2ppn Lel >2s0 %
S, 3. 1A Hale

Action: O None Needed
B Need: Maataa vow 4

Moa 7o/ At ieaT A"'L



cd Earth
E% Englneering
55clen:es.lm:.
g eﬁ‘ @") S 1&& ) o
? o
0\0 ‘Q\OQ 4«“6 ‘ z&\,\ “b-“ 6\% 0& ‘b\.?} Q'\ * ‘6\‘& <
9 ‘@ 2% «10\' K N \3\ &
S S e s B85S LY S A
SRS LI SRS % SRR I D
"{’6"” IG‘J; v "{’b% 12-50] 12 ¢ v O 8.1 |6.0 250 651,0;:;:\,;45
l646 a3 O -0 | £-451 190
o5 K o | |gst]igo
1654 1z 16 162|649 | 179
652 7T 24 |16 >]6-50 [ 1717
/ ‘
1702 [= 22 |ibt|4655| 170
/
1706 g ST 160|653 169
7y 718 27 |61 ]653] 161
e v
7' s 92 b2 |65 158
/ rd —
{710 5 117 162645 | 150
/ ~
724 4 137 [ 165649 | 150
1729 s 65 | 165 6:50( 14
£ =
Y-10 .5 166 | 16-C)1 645 | 150 | ).13 6 ’%_ ;‘So,_,qab
Location: _ &7 570/2'1 Lake A el A~ n Hlel*
Site #: _0 | TOR DTy TAEA 2Hs/s AFTer SAryaes Lo o>
Well#: MW Ilb/ Fram- well




&4 Earth
i Engineering
B Sciences. Inc.

Monitoring Well Development Sheet M w [ 6

Project: _folr S7otS Location: Si7¢ 6
3-27-50

Project No. _J8¢6%. 049) Dates: . 3 4-§-90

Field Geologists:

Barrel ID: S Hw HE ey H 0 No. of Barrels: _ 2 - $S g4/

Initial Development Method _A:Z Su/5¢d Init. Dev. Date: T 2-27-50

-
ISTY]

Initial Volume Removed: % lnveA Time Started: 1600 Finished:% / 630

Initial Team Members: Ay ERLOE

Water Level (Initial): ¢4.G/

Total Depth (BOH): 12-51
Designed Depth: 12.50
Depth of Sediment: —O0—

Water Level After Initial Development: H.9¢

BOH After Initial Development: 12.0%

Final Development Method: P Jpe™S Fin.Dev.Date: ¢ o-90
Final Volume Removed: [HO Time Start: /000 Finished: _103%Y

Final Team Members: 6 Torsea § D.E ROAAD

Water Level Start: _“4-55  Finished: 455 Ph: 6:%> EC: 185 TeC: 16-0
Total Depth Start: _12.60  Finished: [ 60

0,, TOX, Lel and Organic Vapor Problems Encountered: __ Mo~ €

Action: '’ None Needed
O Need:



G

4 Earth
Engineering

5 Sciences, Inc.

3 ) o 4 o
‘°Q‘°z; S o Q@@ e?"f&; S *’&:‘;‘ \30“&“"’ > 4 S
o250 A &\0 R 0@0 e 7% 0% % \9% @@W\\Q&o @4;\0 . '&‘«g 1‘; o *o'\&d (@‘\“&
A Q\ Q% «f 2 Qo Q\O QLo (e Q Q)g &oﬂ |
4-890|1000 VI 455 | 1260|150 Tz l1gi] v LS| 616]es %.'?321;3
0055 7 1z T s lezr] )93
|00 v Yz (7 {1651617] 190
ps| |V i 28 16523190
017 v g 35 | 6.5 | 626 | 130
015 v I a3 | 165 |63 95
oz v i S 1 16S 1430 | 190
1024 v xS o (16T lg33,] 195
027 v 1 g &% |1 |4.23] 190
029 v 4 g 73 [16-0]¢.33] 190
1032 v o 4 105 160 | 63> |p5
1034 / | g (1O 16-0 | 4.3 [ 19¢
Y- 6% [6-24{215]1.57
Location: A . a Hle
Site #: Tolbiday Ten ZHS ATTes Sarpie

Well #:

KCHOJCD ‘:/0’4 c-.)c(/




%}: &< Earth
Pl ﬁ Engineering
b Sciences. Inc.
Monitoring Well Development Sheet M- 117/

Project: foZ7 Srors Location: _5:7¢ 6

Project No. S 186%.0/01 Dates: U-2-50 & Y-6-90

Field Geologists: £-To=s0n £ D ENAYD  (EEST FEolsqis TS

Barrel ID: 56 MW {17 kv Hzo No. of Barrels: _3-55 44/
Initial Development Method _(34:L:14 Init. Dev. Date: _¢/-2-90
Initial Volume Removed: __33 94/  Time Started: 1/0S  Finished: ;3is ﬁ/ ;:'i :‘:'1 “ _'
Initial Team Members: __ (5 - 7050 ¢ D. ENGAD

Water Level (Initial): _ 7.3

Total Depth (BOH): 14 1]

Designed Depth: (4

Depth of Sediment: O

Water Level After Initial Development: _7.3%

BOH After Initial Development: 14.14

Final Development Method: Pu,apm 9 Fin.Dev.Date: 7 §-90

Final Volume Removed: _ 44 Time Start: 1500 Finished: /540

Final Team Members: _ (G - 70=501 £ D ENHAD

Water Level Start: _7.21 Finished: 7. 2(  Ph: é‘b/ EC: {5‘7/ T°C: lég
Total Depth Start: (44 Finished: (4.1Y

0,, TOX, Lel and Organic Vapor Problems Encountered: el 3% ©:2.6 d-Nue 13.9 14 Holc

Action: O None Needed
g/ Need: HA‘ATﬁ(ne) u/JV\)t"l} From

3 Moagose) hmbiear pL

ell & sSaMples
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&MM JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.

8Y o _ DATE__ ——_ CLIENTY SHEET ___ - OF
CHKD.BY __ DESCRIPTION Ferc7T SToOoF ¥ Jo8 NO.
R
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2 Earth
E i Engineering
b Sciences, Inc.

Monitoring Well Development Sheet MW - (1 &

Project: _ Fudt Sreky T2p Location: _S.7e 26

Project No. _[866.0101 Dates: q4-2-90 g 4-6-%0

Field Geologists: 6’50{ 90 TONSON

Barrel ID: S6 MW I1E Dev H20 No. of Barrels: 3 . 55494/

Initial Development Method _AA1L. N Init. Dev. Date: _4-2-90

Initial Volume Removed: (3> aAC  Time Started: J60S  Finished: [705

Initial Team Members: & “T8.0504 2 D ErGeaD

Water Level (Initial): §-95

Total Depth (BOH): [3.77
Designed Depth: 15.0
Depth of Sediment: [-35 :

Water Level After Initial Development: _ 6-55

BOH After Initial Development: [5.15

Final Development Method: ﬂudp'ﬂ 9 Fin.Dev.Date: 4 -6- 70

Final Volume Removed: _Jt4 qal Time Start: 1350 Finished: _[Y3({
Final Team Members: B Torson $ D.ENGARS  CEST OEDLogI1sSTS

Water Level Start: _6-60_ Finished: 660 Ph: 536 EC: 50 T°C: Jb-6
Total Depth Start: _5.(S  Finished: |55

0,, TOX, Lel and Organic Vapor Problems Encountered: __ A)gAC

Action: A’ None Needed
O Need:
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Monitoring Well Development Photographs



Fort Story, Virging

Site Number: 6
Well Number: MW-113

—-—-} —
'uuamm
= 2

Site Number: ©
Well Number: MW-116



Site Number: 6
Well Number: MW-117

Site Number: ©
Well Number; MW-113



In Situ Permeability Data



RAW DATA
WELL # S6MW115

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .28 GALLONS

LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 3.95 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 7.80 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

16. 6. 3 4.40 .06
16. 6. 4 4.24 .08
16. 6. 5 4.13 10
16. 6. 6 4.08 11
16. 6. 7 4.05 13
16. 6. 8 4.03 15
16. 6. 9 4.01 16
16. 6.10 4.00 .18
16. 6.11 4.00 .20
16. 6.12 3.99 21
16. 6.13 3.98 23
16. 6.14 3.98 25
16. 6.15 3.98 26
16. 6.16 3.97 .28
16. 6.17 3.97 .30
16. 6.18 3.97 .31
16. 6.19 3.97 .33
16. 6.24 3.97 41
16. 6.29 3.96 50
16. 6.34 3.96 58



08:55:08.18 SITE 6. LACV FACILITY, WELL SEMW11i5 TUE 25-29-1990

WELL # S6MW115

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 3.95 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.06 4.40 45 .262 15.789
.08 4.24 29 .169 12.500
.10 4.13 18 105 10.345
.11 4.08 .13 076 8.824
.13 4.05 .10 058 7.692
.15 4.03 .08 047 6.818
.16 4.01 .06 035 6.122
.18 4.00 .05 029 5.556
.20 4.00 .05 029 5.085
.21 3.99 .04 023 4.688
.23 3.98 03 017 4.348
.25 3.98 .03 017 4.054
.26 3.98 .03 017 3.797
.28 3.97 02 012 3.571
.30 3.97 .02 012 3.371
.31 3.97 .02 012 3.101
.33 3.97 .02 012 3.030
.41 3.97 .02 012 2.419
.50 3.96 01 006 2.013
.58 3.96 .01 006 1.724
.66 3.96 .01 006 1.508



08:55:08.87 SITE £. LACV FACILITY. WELL SAMWLiZ TUE 02-28-1990

WELL # S6MW115

PERMEABILITY BASED ON COOPER. BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.78E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02% ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 8.75E-03
PERMEABILITY= 2.02E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.84E-04 * -SLOPE

COMPUTER CALCULATES
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION USED

FOR X ON Y: HVORSLEV PERMEABILITY=1.58E-02 CM/SEC
‘ BOUWER PERMEABILITY=6.00E-03CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=1.26E-02 CM/SEC

BOUWER PERMEABILITY=6.32E-03 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=1.40E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=6.16E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.28
SLOPE= -6.8

Y ON X
INTERCEPT= -.23
SLOPE= -7.2

CORRELATION COEFFICIENT= -.97
CALCULATIONS INDICATE THAT A VALUE OF 2.19 FEET FOR HO
OR A VALUE OF 1.769 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



08:55:20.96 SITE 6. LACV FACILITY. WELL S6MW115 TUE 05-29-1930

WELL #  PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SEMW115 1.40E-02 2.02E-02 5.88E-07 .00 6.16E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 6. LACY FACILITY. WELL SBMMWI1S

MON 11-05-1990

07:07:45.52

HERD RATIO
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TIME SINCE INJECTION (MINUTES)

SoLUG TEST OF WELL SBMWIITS

LOG HERD RATIO VS TIME




09:10:55.40

SITE 5. LARC FACILITY. WELL S6MW11

m

RAW DATA
WELL # S6MW116
WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES
VOLUME OF WATER= .28 GALIONS

LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .13 FEET
STATIC WATER LEVEL= 4.52 FEET
LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 8.03 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST

(FEET) BEGAN (MINUTES)
17.56. 9 4.57 16
17.56.10 4.57 18
17.56.11 4.57 19
17.56.12 4.56 .21
17.56.13 4.56 .23
17.56.14 4.55 24
17.56.15 4.55 .26
17.56.16 4.55 .28
17.56.17 4.55 .29
17.56.18 4.54 31
17.56.23 4.53 39
17.56.28 4.53 .48
17.56.33 4.53 .56



03:10:55.36 SITE 6., LARC FACILITY. WELL S6MW115 TUE 05-29-1990

WELL # S6MW116

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .13 FEET

STATIC WATER LEVEL= 4.52 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.16 4.57 .05 .385 6.250
.18 4.57 .05 .385 5.660
.19 4.57 .05 .385 5.172
.21 4.58 .04 .308 4.762
.23 4.56 .04 .308 4.412
.24 4.55 .03 .231 4.110
.26 4.55 .03 .231 3.846
.28 4.55 .03 .231 3.614
.29 4.55 .03 .231 3.409
.31 4.54 .02 .154 3.228
.39 4.53 .01 077 2.542
.48 4.53 .01 .077 2.098
.56 4.53 .01 .077 1.786



ot R IR B Io1Y)

WELL # S6MW116

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-O4/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02x ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 4.86E-02
PERMEABILITY= 3.63E-03 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABRILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.90E-04 x -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=2.05E-03 CM/SEC
BOUWER PERMEABILITY=1.99E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.07
SLOPE= -2.1

Y ON X
INTERCEPT= -.01
SLOPE= -2.4

CORRELATION COEFFICIENT= -.95
CALCULATIONS INDICATE THAT A VALUE OF -13 FEET FOR HO

OR A VALUE OF 2.021 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



09:11:13.84 SITE 5, LARC FACILITY. WELL S6MW118 TUE 05-295-1990

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SEMW116 2.05E-03 3.63E-03 5.88E-07 .00 1.99E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 6. LARC FACILITY. WELL S6EMW116

MON 11-05-1990

07:13:22.99

HEAD RATIO
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oLUG TEST OF WELL So6MWI116
LOG HEAD RATIO VS TIME




09:25:47.03

SITE 6. LARC FACILITY. WELL S6MW117

RAW DATA
WELL # S6MW117

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .28 GALLONS

LENGTH OF AQUIFER TESTED= 20.00 FEET
VALUE OF HO= .17 FEET

STATIC WATER LEVEL= 9.13 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 7.16 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

15.20. 4 9.34 .08
15.20. 5 9.26 .09
15.20. 6 9.24 .11
15.20. 7 9.22 .13
15.20. 8 9.20 .14
15.20. 9 9.20 .16
15.20.10 g.19 .18
15.20.11 9.18 .19
15.20.12 9.17 .21
15.20.13 9.18 .23
15.20.14 9.17 .24
15.20.15 9.16 .26
15.20.186 9.18 .28
15.20.17 8.15 .29
15.20.18 9.15 .31
15.20.19 9.15 .33

THU 06-21-198C



09:25:47.43 SITE 6, LARC FACILITY, WELL S6MW117 THU 06-21-1990

WELL # S6MW117

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALIONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .17 FEET

STATIC WATER LEVEL= 9.13 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.08 9.34 21 1.235 13.043
.08 9.26 13 765 10.714
.11 9.24 .11 647 9.091
.13 9.22 .08 529 7.895
.14 9.20 .07 412 6.977
.16 9.20 .07 412 6.250
.18 9.19 .06 353 5.660
.19 9.18 .05 294 5.172
.21 9.17 04 235 4.762
.23 §.18 .03 176 4.412
.24 8.17 04 235 4.110
.26 9.16 03 176 3.846
.28 9.16 03 176 3.614
.29 9.15 .02 118 3.409
.31 9.15 .02 118 3.226
.33 9.15 .02 118 3.061



09:25:47.81 SITE 6. LARC FACILITY. WELL S6MW117 THU 06-21-1990
WELL # S6MW117

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02% ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 4.50E-02
PERMEABILITY= 3.92E-03 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .98

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.65E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=2.11E-03 CM/SEC
BOUWER PERMEABILITY=3.13E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .17
SLOPE= -~3.5

Y ON X
INTERCEPT= .20
SLOPE= -3.7

CORRELATION COEFFICIENT= -.98
CALCULATIONS INDICATE THAT A VALUE OF .42 FEET FOR HO
OR A VALUE OF 1.269 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



09:25:50.31 SITE 6, LARC FACILITY, WELL S6MW117 THU 06-21-1990

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SEMW117 2.11E-03 3.92E-03 5.88E-07 .00 3.13E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 6. LRARC FACILITY. WELL SBMWI17

MON 11-05-1990

07:18:23.48
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10:06:07.12

SITE 6. LARC FACILITY, WELL S6MW118

RAW DATA

WELL # S6MW118

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES
VOLUME OF WATER=
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO=

.28 GALLONS

1.72 FEET

STATIC WATER LEVEL= 6.02 FEET
LENGTH OF SCREEN= 10.00 FEET
WATER TABLE TO

SLUG TEST DATA:

TIME

WATER LEVEL TIME SINCE TEST

BOTTOM OF WELL= 8.67 FEET

(FEET) BEGAN (MINUTES)
7.04 .03
6.38 .04
6.17 .06
6.09 .08
6.07 .09
6.05 .11
6.04 .13
6.04 .14
6.03 .16
6.03 .18
6.03 .19
6.03 .21
6.03 .23

THU 06-21-1990



10:06:07.46 SITE 6, LARC FACILITY, WELL S6MW118 THU 06-21-1990

WELL # S6MW118

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL- 6.02 FEET

SLUG TEST DATA:

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.03 7.04 1.02 .594 37.500
.04 6.38 36 210 23.077
.08 6.17 15 087 16.667
.08 6.09 07 .041 13.043
.09 6.07 05 .029 10.714
.11 6.05 .03 017 9.091
.13 6.04 .02 012 7.895
.14 6.04 .02 012 6.977
.16 6.03 .01 008 6.250
.18 6.03 .01 0086 5.660
.19 6.03 .01 006 5.172
21 6.03 01 0086 4.762



10:06:07.78 SITE 6. LARC FACILITY, WELL S6MW118 THU 06-21-1990C
WELL # S6MW118

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02% ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 5.47E-03
PERMEABILITY= 3.23E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .98

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=9.06E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.08E-02 CM/SEC
BOUWER PERMEABILITY=1.84E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .22
SLOPE= -20.

Y ON X
INTERCEPT= .26
SLOPE= -21.

CORRELATION COEFFICIENT= -.99
CALCULATIONS INDICATE THAT A VALUE OF 3.98 FEET FOR HO
OR A VALUE OF 1.314 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



10:06:10.56 SITE 6, LARC FACILITY, WELL S6MW118 THU 06-21-13990

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

56MW118 1.08E-02 3.23E-02 5.88E-07 .00 1.84E-02

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER
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Groundwater Sampling Logs
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GROUNDWATER SAMPLING LOG PAGE 1 OF 1
FORT STORY
CLIENT ___USACE TOTAL WELL DEPTH _12. % MIN NUMBER WELL VOL TO BE PURGED __3___
SITE @ WELL DIAMETER ___ 2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW 1 (S BOREHOLE DIAMETER _83/4"___ VOL PER FT BOREHOLE (LESS CASING){GAL)
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GROUNDWATER SAMPLING LOG
FORT STORY

PAGE | OF {

WELL NUMBER

e

1%

TOTAL WELL DEPTH
WELL DIAMETER

12 =

—_—
o"

BOREHOLE DIAMETER __8 3/4"

MIN NUMBER WELL VOL TO BE PURGED __3
VOL PER VERTICAL FT CASING (GAL)
VOL PER FT BOREHOLE (LESS CASING)(GAL)

JOB NUMBER _1868_ 04
STATIC WATER LEVEL (FT) S ¢ AMT ONE WELL VOL (GAL) ® 46 PURGING SYSTEM __TEELON BAILER
STANDING WATER COLUMN (FT) &, § TOTAL GAL TO BE PURGED 144 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
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~ : ~ . MRk~ BrCus
O 49 24, @ o sen Mos)EsD
. MUP KN~ [BRLN
S @ o |24, 9 G Sep MDS/EJD
[ g - N/A MDS/EJD
| 5 . CAOU Dy
- G 15 |24.73 o%  Sen MDS/EJD
.- . CrQubDy
L0 b .88 4.0 S Sep MDS/EJD
- e N A MDS/EJD
) ~ :
~ " - pjA MDS/EJD
- -
, - : MDS/
P | M/ A S/EJD

A

—

FINAL q oy - —~

G"—’)‘«»uﬂ

TURBIDITY: 3 x Ax 1 8B




Mo 1l ¢

GROUNDWATER SAMPLING LOG PAGE 1 OF 1
FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __1 = - & MIN NUMBER WELL VOL TO BE PURGED __3
SITE @ WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW (] G BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __1868, 040 | '
STATIC WATER LEVEL (FT) __ < - AMT ONE WELLVOL (GAL) __ S-G G PURGING SYSTEM
STANDING WATER COLUMN (FT) 4. | TOTAL GAL TO BE PURGED 25. % SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED _
PURGED | COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY] PID
- i , GRens - Bﬂown
G ites | o 0| b2 22.3 Foace omey | MDSEID
. , . I I Pop e
e 19 oo 16,64 |24, 6 690 San MDS/EJD
. .- . ) - Y Buown
lii3 [ éuu b.3 4. Q S0 Saney MDS/EJD
. Wie | D | P r~ /4 MDS/EJD
; - //— v i
’ bW a | qo P - . i ) A MDS/EJD
T 1 -
" iy - - . - - Pﬂ
W22 25 - o %“3\ S avncd MDS/EJD
. . N s B ROWN
(12 (o bo O | 630 |34, 2 Sonc) MDS/EJD
" ’_///l / ] g P - [7) LD — l(\lﬁ
. - o N = oo <. MDS/EJD

Ry F
;_)/\. Sarw 0

MDS/EJD

NOTES:  po oy R oade 2 590y, TURBIDITY:
C e W
oo kol Covetr

e by
(e G Sm s
,f \/\/l'(‘**:" Y < e ‘* PN 4



GROUNDWATER SAMPLING LOG PAGE | OF | _

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH _ 12 .7, MIN NUMBER WELL VOL TO BE PURGED __3
SITE & WELL DIAMETER ____ 2 VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW 1| & BOREHOLE DIAMETER __8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __ 1868, O
STATICWATERLEVEL(FT) _ (.2 AMT ONE WELL VOL (GAL) _5_¢{ PURGING SYSTEM
STANDING WATER COLUMN (FT) (. 3 TOTAL GAL TO BE PURGED 1 7. 7 SAMPLING SYSTEM JEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
DATE TIME PURGED COMMENTS SAMPLER
’ (GAL) EC pH TEMP | TURBIDITY|  PID
’ » 2.0 r ':‘ 2’("! ((‘\ - h ‘-.Q [/\_\) 'Lv"‘ .T‘ "'\J‘
©-3 |2 & A B - - TRUCC Sep mps )CTD
' = el e Brownih Tin
(¥ 3 5 200 © | |28 %ﬁ“ S oo MDS/EJD
" : S AN I i s bos Clear
CW 34 e 3 o (. - ,(S"f) OTe S d MDS/EJD
Os 3. | i5 | . W /A MDS/EJD
. ' - ! R S = \R
. S (i ; . ) Yol lce Clec
($37 | RG 370 L] KS. o > se MDS/EJD
P - /,/' /‘_/" ,-—'/ » ~
. - — “ Y MDS/EJD
' - ' N A MDS/EJD
O — e T =
" - ~ e - -
B - e > N/A MDS/EJD

\jQ_Q_QC w CleoR
O S e



Mus 1y

GROUNDWATER SAMPLING LOG PAGE 1 OF 1
FORT STORY
CLIENT ___USACE TOTAL WELL DEPTH _ 14 -6 MIN NUMBER WELL VOL TO BE PURGED __3
SITE G WELL DIAMETER 2 VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW ;[ 7 BOREHOLE DIAMETER _83/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __ 1868, O4 0
STATIC WATER LEVEL (FT) _ Y- AMT ONE WELL VOL (GAL) _<-_{8 PURGING SYSTEM __TEFLON BAILER _
STANDING WATER COLUMN (FT) & 4 TOTAL GAL TO BE PURGED / 1, ¢, SAMPLING SYSTEM _TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED COMMENTS SavpLER
PURGED
DATE TIME (GAL) EC pH TEMP | TurBIDITY|  PID
A SN . e yon
o e | o PO 6,34 2106 .\ e MDS/EJD
- , o y , C‘b‘ c, r‘)C' [P
(Cy 3o ) (4 b, 49 L1 e o \eore MDS/EJD
. . ) . o, Sep
[ g [ [ 4oy |6, 5S4 |22, 09 Cloag MDS/EJD
& < s
- . i o ” 2 U I‘U EIA
g 3| 13 |50 |6.499 (4C. 3 (e MDS/EJD
- T T A MDS/EJD
- T T o A MDS/EJD
- T e
" - T i MDS/EJD
' | . | A MDS/EJD

Eefice e TroTeneo o oo [

NOTES: Wi\ ( e " 4 b o] mi, TURBIDITY: |

MDS/EJD




GROUNDWATER SAMPLING LOG PAGE | OF1__

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH _ 19 MIN NUMBER WELL VOL TO BE PURGED _3
SITE S T WELL DIAMETER ___ 2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW 117 BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL) ___
JOB NUMBER __1868.
STATIC WATER LEVEL (FT) 4. ( AMT ONE WELL VOL (GAL) PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) 9.3 TOTAL GAL TO BE PURGED SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED - e
PURGED
DATE TIME (GAL) EC pH TEMP | TURBIDITY]  PID
l “‘(‘) . Nl & N
21 loaix |~ K 2 — MuaE ) ARG
ST oz | o DL% .78 [R50 / | 5w el
" \ . Murrky - Brown
O )< ) o | G PR TN // O S ep MDS/EJD
- L ~ CLEAR
. N ) g _ o . P ¥
PUIRN [ 1Se R AL.S , O seb MDS/EJD
PN : ,/'// : "_/\Q
SHKBNEREPRE LY [ ) . . C(’)E/ Sen MDS/EJD
‘ » 2 CLEAK
O] lL/ | A0 (, Q 24 b / e sep MDS/EJD
P — P i -
) - . 7 / MDS/
, . . 0/ A DS/EJD
o . T - 7 / .
) g rd T Lo / NiA MDS/EJD
¥ | - - e ,,/ /A MDS/EJD

FINAL L P o B CLEAPR
220 --- S fen Nl

NOTES: R Ao 0o G e TURBIDITY: I x4 ¢




GROUNDWATER SAMPLING LOG
FORT STORY

IRRN Y

(g

PAGE 1_OF 1

CLIENT
SITE

USACE

&

WELL NUMBER -
JOB NUMBER 1868, O<t

|

TOTAL WELL DEPTH _ 5. ¢,

WELL DIAMETER

BOREHOLE DIAMETER __8 3/4"

o

MIN NUMBER WELL VOL TO BE PURGED ___3
VOL PER VERTICAL FT CASING (GAL)
VOL PER FT BOREHOLE (LESS CASING)(GAL)

STATIC WATER LEVEL (FT)

7.0

STANDING WATER COLUMN (FT) _%-©

AMT ONE WELL VOL (GAL)_ {-&
TOTAL GAL TO BE PURGED 22, &

PURGING SYSTEM _TEFLON BAILER _
SAMPLING SYSTEM _TEFLON BAILER

AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY| PID
. . . “« - . » BQOU-‘n ~Cleag
G7-9¢ o4 | O 21O ),Cf J 034 e Fe Sard MDS/EJD
" enaz | s , . B roon
CL43 |5 200 |56 3 K4 (6 Fle Son MDS/EJD
. , , ) Y RROGN
Cod 7 | e ¢ (5,87 |A45 o Sen MDS/EJD
" g . v . . BP:?"" n‘
OéES | [5 A4 583 |A4. 8 ofo Seo MDS/EJD
N S P — T N/A MDS/EJD
N . ) B e
U655 (RS 23 1589 a4 9 S Sen MDS/EJD
s —
" .//’ // ,//
. - - / M)A MDS/EJD
. P o ~1 - '
- 7 - o A MDS/EJD

NOTES:

P wl \L’

R c&.{g,

PERSES ' P

EvPY [XEN I

TURBIDITY:

DA .S‘(flz\ /36,/

3 RO
Ofe Sen

MDS/EJD




Soil and Monitoring Well Boring Lithologic Logs
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( BORING/WELL NUMBER__ SB-124 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/25/90 COMPLETED 3/25/90 PROJECT FORT STORY PA/SI

SITENUMBER __ 7 SITE NAME _AUTOCRAFT BUILDING COORDINATES
GROUND ELEVATION _13.61 FEET, NGVD GEOLOGIST_M. KELLY N224795, E2728692
- ~ O
T | Y p |o NE N
= 8| £ BEZ={32|25(22]5% GEOLOGIC DESCRIPTION COMMENTS
2=l < B2l gl
w pZ m o
GS 0-6" SAND (SP), dark brown - brown, PID Instrumentation
- — fine, subrounded, poorly graded. P1 101 HNu Systems
N | 10.2 eV lamp
P1D Background=0.0 ppm.
5 SAND (SP), tan to brown, poorly graded,
- subrounded, iron staining at 7 feet.
W -
. d SAND (SP), tan and gray, medium, poorly
10— BH ?.5 10 3.1 graded, subrounded.
- L Total depth of boring=10 feet.
15 s -
20 — —
25 ] . GS=Ground Surface
- = BH=Bottom of Hole
— - Y =Water table during
B drilling
JMM James M. Montgomery DRILLER M. KELLY WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLING_HAND AUGER WELL DIAMETER _N/A
s HOLE DIAMETER _8 1/4 INCHES WELL MATERIAL _N/A
ﬁ TOTAL DEPTH 10 FEET .




" BORING/WELL NUMBER__ SB-125 CLIENT __U.S. ARMY CORPS OF ENGINEERS _ paGE 1 OF 1 )
DATE STARTED 3/25/90 COMPLETED 3/25/90 PROJECT  FORT STORY PA/SI

SITE NUMBER __7 SITE NAME _AUTOCRAFT BUILDING COORDINATES
GROUND ELEVATION _13.86 FEET, NGVD GEOLOGIST _M. KELLY N224790, £2728681
w .2 1| & o
T _1 3 < (%) =1 T L »
== Ll > ngeE 1=
o8l S EZs c;) 21z 2]%3]a< GEOLOGIC DESCRIPTION COMMENTS
a=l < EeT 2 &l
n mZ m o
GS [0-05 3.2 ~ SAND (SW), dark brown, sifty, well )
PID Instrumentation
- L~ graded, subrounded. P1101 HNu Systems
- - 10.2 eV lamp
PID Background=0.0 ppm.
- - SAND (SP), dark brown, fine, poorly
graded, subrounded.
5— p—
] [~ SAND (SP), brown to tan, medium, poorly
- | graded, subrounded, iron staining at 7.5
v feet.
BH los-10 3.0 SAND (SP), gray, medium, subrounded,
10= ) ) poorly graded.
- — Total depth of boring=10 feet.
15 — p—
20 — —
- —
25 e - GS=Ground Surface
- = BH=Bottom of Hole
- - Y =Water table during
| drilling
JMM James M. Montgomery DRILLER _M. KELLY WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHAND AUGER WELL DIAMETER NA
Ssse HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL _ N/A
@ TOTAL DEPTH____10 FEET )




SITE NUMBER __7

(" BORING/WELL NUMBER_ SB-126

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 \

DATE STARTED 3/25/90 COMPLETED 3/25/90 PROJECT FORT STORY PA/SI

SITE NAME _AUTOCRAFT BUILDING

COORDINATES

GROUND ELEVATION _14.14 FEET, NGVD GEOLOGIST_M. KELLY

N224784, E2728688

w L3 I & 2]
T _| & p< 2] =T W
=% 5 = OE Q1=
a3l £ EEg % Zlz al2Olo<« GEOLOGIC DESCRIPTION COMMENTS
g2 IMES al<3ad]h
Ao~ < KE |29 “|c O
» MmZ o 15}
GS }0-05 1.3 SAND (SP), brown, fine, subrounded, poorly PID Instrumentation
7 — graded. Pl 101 HNu Systems
_ | 10.2 eV lamp
PID Background=0.0 ppm.
5— o
_ | SAND (SP), tan to buff, fine medium, poorly
graded, subrounded, iron staining at about 7
— L. feet.
W o
10=— BH ]9.5-10 1.6
a | . Total depth of boring=10 feet.
15 — —
— -
20 — ro—
25 e - GS=Ground Surface
~ - BH=Bottom of Hole
- - " =Water table during
B drilling

JMM James M. Montgomery

-
-a

aaa

\o

Consulting Engineers, Inc. METHOD OF DRILLING__HAND AUGER
HOLE DIAMETER 3 INCHES WELL MATERIAL NA

DRILLER M. KELLY

TOTAL DEPTH 10 FEET

WELL COMPLETION DEPTH N/A
WELL DIAMETER NA




(" BORING/WELL NUMBER_SB-127 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 N
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT ___ FORT STORY PA/SI
GROUND ELEVATION __14.32 FEET, NGVD  GEOLOGIST _GARY B. ENLOE N224778, E2728699
— ~ O
I L_LII < 2] =1 o
a gl £ BEge % HREA R 8|32 GEOLOGIC DESCRIPTION COMMENTS
W = =W © als<3d [
a1l € K& = = 29 'S)
w a 5]
GS | 06" SAND (SP), brown, fine, subrounded, poorly
- — graded.
5 ot L. SAND (SP), tan to buff, fine, poorly
graded, subrounded, iron staining at 7
- L feet, water at 7.5 feet.
A 4 B
10=— BH ]9.5-10 L. SAND (SP), tan-gray, medium, subrounded,
poorly graded.
u Total depth of boring=10 feet.
15 s e
20 — =]
25 e - GS=Ground Surface
— — BH=Bottom of Hole
- —~ Y =Water table during
| drilling
JMM James M. Montgomery DRILLER__ M. KELLY WELL COMPLETION DEPTHNA
. Consulting Engineers, Inc. METHOD OF DRILLING_HAND AUGER WELL DIAMETER NA
= HOLE DIAMETER 3 INCHES WELL MATERIAL _ N/A
\ TOTAL DEPTH 10 FEET )




( BORING/WELL NUMBER_SB-128 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT FORT STORY PA/SI
GROUND ELEVATION _15.40 FEET, NGVD GEOLOGIST _GARY B. ENLOE N224747, E2728667
] ~ [®)]
T_| Y u< %) Nk a9
o8| S EZe % f T § 23|25 GEOLOGIC DESCRIPTION COMMENTS
o™~ f,() s L;. Fod ~ % &)
3 Asphalt 0-2 foot interval drive 2
4 Gs |o2] 4 2.0 = spoons for additional
4 sample volume. Blow
7] 7 B counts actually reflect
_ = 18" sample
Blow counts: 3,4,4,7
- — SAND (SP), tan, fine, graded, subrounded, IL 6,243
moist, iron staining, grading to medium, SAND a .
S 4 5 feet, thin dark browp silty SAND seam at 6 g:?éqsgw:esn;::'eﬁs
4ol 57 6 feet, water at approximately 8 feet. 10.2 6V lamp
g PID Background=0.0 ppm.
V_ n . .
2 8-10 foot interval drive 2
~ BH | 8-10 8 3.8 = spoons for additional
8 : sample volume
10=— 6 Blow counts: 2,8,8,6
_ | Total depth of boring=10 feet. 288,13
15 o -
20— =
GS=Ground Surface
5 e - ' LITH=Lithology
. = BH=Bottom of Hole
- - Y =Water table during
drilling
JMM James M. Montgomery DRILLER ___HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consuiting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
= HOLE DIAMETER 8 1/4 FEET WELL MATERIAL _N/A
&@ TOTAL DEPTH 10 FEET J




(" BORING/WELL NUMBER_SB-129 CLIENT __U.S. ARMY CORPS OF ENGINEERS _ paGE 1 OF 1 N
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT __ FORT STORY PA/SI
SITE NUMBER __ 7 SITE NAME _AUTOCRAFT BUILDING COORDINATES

GROUND ELEVATION _15.42 FEET, NGVD GEOLOGIST _GARY B. ENLOE N224733, E2728627
) ~ (&)
T | Y s | & =13 7]
F2l & B2 aE 1l B 27)]
HERIEEE R EE 2 GEOLOGIC DESCRIPTION COMMENTS
A~ < KE |29 = O
n m o
Asphait ) .
_ 5 TRl sM |- SILTY SAND (SM), dark brown, sandy, 9-5-2.5 foot Interval drive
%H . ) 3 spoons for additional
as losos 8 1.4 : organic material, blocky, dry. _ sample volume
— :; — SILTY SAND (SM), brown, sandy, moist. Blow counts: 5,8,3,7
] - 1,2,1,4
4,3,1,2
5— 5 = SAND (SP), tan, fine, subrounded, graded, g:? (')’}sghmesma““
dutnl 57 5 | iron staining, thin dark brown, sandy SILT 10.2 6V | u Systems
7 seam at 8 feet, water at 8 feet. c 8V )amp
| 8 PID Background=0.0 ppm.
V_ 1 =
2 10-12 foot interval drive 2
- BH |10-12 5 2.0 ~ spoons for additional
— 1 sample volume -
10 Blow counts: 1,2,2,1
_ | Total depth of boring=10 feet. 2224
—1 =
15 st -
20 — —
GS=Ground Surface
08 | LITH=Lithology

BH=Bottom of Hole

Y =Water table during
drilling

JMM James M. Montgomery

aa
aaa

@

Consulting Engineers, Inc.

DRILLER __HARDIN AND HUBER, INC.

HOLE DIAMETER 8 1/4 INCHES
TOTAL DEPTH 10 FEET

WELL COMPLETION DEPTH_N/A
METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _ N/A
WELL MATERIAL _ _NA




(" BORING/WELL NUMBER _SB-130

CLIENT __U.S. ARMY CORPS OF ENGINEERS

SITENUMBER __7

PAGE 1 OF 1 )

DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT FORT STORY PA/SI

SITE NAME _AUTOCRAFT BUILDING

GROUND ELEVATION _15.71 FEET, NGVD GEOLOGIST _GARY B. ENLOE

COORDINATES
N224707, E2728649

w L3 Ia Q
T _ | Y ps | o NE: N
s > oElZzQI=2
a & % =T e (;3 = T al&QOlo< GEOLOGIC DESCRIPTION COMMENTS
w2 TR al<3IlHp o
A~ < e 129 “=|c 5]
n I m 0]
Asphalt 0.5-2.5 foot interval drive
1 as 12 SAND (SW), brown, fine, subrounded, 5 spoons. for additional
- pup los-2.50 12 [ well graded, asphalt, rubble. sample volume.
SPLIT 14 Blow counts: 12,12,14,12
- 12 L 24,69
2,468
- - 2,4,8,9
5] | SAND (SW), tan, fine, subrounded, well 23,1213
2 graded, water at approximately 8 feet. PID Instrumentation
—HuTH 5.7 4 - Pl 101 HNu Systems
7 10.2 eV lamp
— 13 — PID Background=0.0 ppm.
\ A n
8
- i 3 =
BH 8-10 3
10== 4
- | Total depth of boring=10 feet.
15 — p—
20 == —
GS=Ground Surface
DUP=Duplicate
5 | LITH=Lithology

BH=Bottom of Hole

W =Water table during

| drilling
JMM James M. Montgomery DRILLER __HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _ N/A
> HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL __N/A

TOTAL DEPTH 10 FEET




(" BORING/WELL NUMBER_SB-131 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT ___ FORT STORY PA/SI
SITE NUMBER __7 SITE NAME _AUTOCRAFT BUILDING COORDINATES
GROUND ELEVATION _15.71 FEET, NGVD GEOLOGIST _GARY B. ENLOE N224645, E2728773
Z=| 2 55 2 oF 23
g 3 % % £e % Z oo Q< GEOLOGIC DESCRIPTION COMMENTS
Sl < ke |29 8 25
Qo » pz |o
Asphalt C - 0.5-2.5 foot interval drive
N 14 2 SANDY CLAY (SC), brown, tight, iron staining. |, spoons for additional
R 18 0 B sample volume
- ©S [0525 25 1 Blow counts: 14,18,25,28
- 28 - 9,558
7 B PID Instrumentation
5 5 ) e P{ 101 HNu Systems
§ SW ; 10.2 8V lam
N ) 7 _ SAND (SW), buff, fine, graded, P
LTH 3 57 1 subrounded, iron staining, water at PID Background=0.0 ppm.
— 10 — approximately 7-8 feet.
V_ - 8-10 foot interval drive 2
5
8 spoons for additional
— BH |8-10 9 1.6 - sample volume
10 Blow counts: 5,8,9,10
10 5,8,9,13
_ Total depth of boring=10 feet.
15 m— =
20 — p—
B} B GS=Ground Surface
LITH=Litholo
25 w= = it
_ [ BH=Bottom of Hole
- = W =Water table during
drilling

JMM James M. Montgomery

DRILLER __ HARDIN AND HUBER, INC,

aaa

\ =

TOTAL DEPTH

HOLE DIAMETER

8 1/4 INCHES
10 FEET

WELL COMPLETION DEPTH N/A
Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _N/A
WELL MATERIAL _NA




(" BORING/WELL NUMBER_ MW-119

SITE NUMBER __ 7

DATE STARTED 3/21/90 COMPLETED 3/21/90

GROUND ELEVATION _12.87 FEET, NGVD

CLIENT __ U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1

PROJECT FORT STORY PA/SI

SITE NAME _AUTOCRAFT BUILDING

COORDINATES

GEOLOGIST GARY B. ENLOE

N224825, E2728718

GEOLOGIC DESCRIPTION

COMMENTS

T Wk | 2 0
— - _
E3l € Ezol22|0El28|52
L2l 2 EES| 2ol™ &2 2|03
a S Bz |a o o
5 SR Wo]N
- 5
as | o2 |3 1.0 [ m
- 8 5
SI ) 5
wlcio | 24 2] 14
- 7
5— 4
qum|s7 | §
- 5 SP
10 2
~uTH |10-12 g
- 7
15 ==
20—
25

SILT (OL), brown, blocky, vegetation & roots
at surface.

SANDY SILT (ML), brown, silty, fine, moist,
subrounded.

[~ SAND (SP), buff, fine, graded,
L~ subrounded, iron staining, water at

approximately 3.5 feet.

| Total depth of boring=12 feet.

0-2 foot interval drive 3

spoons for additional

sample volume.

Blow counts: 5,5,6,8
3,3,3,5
3,334

2-4 foot interval drive 2

spoons for additional

sample volume.

Blow counts: 5,5,7,7
5.6,9,11

Auger advanced to 13 feet
to hammer out flowing
sands with roller bit.

PID Instrumentation
P1 101 HNu Systems
10.2 eV lamp

PID Background=0.0

ppm.

GS=Ground Surface

S|=Soil/Groundwater
Interface

GEO=Geotechnical
LITH=Lithology

W =Water table during
drilling

JMM James M. Montgomery

DRILLER HARDIN AND HUBER, INC.

-
-a
ana

@

HOLE DIAMETER
TOTAL DEPTH

Consuiting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER
WELL MATERIAL SCHEDULE 40 PVC

8 1/4 INCHES
12 FEET

WELL COMPLETION DEPTH 12 FEET

2 INCHES

J




" BORING/WELL NUMBER MW-120

SITE NUMBER __7

DATE STARTED 3/23/90 COMPLETED 3/23/90

CLIENT _U.S. ARMY CORPS OF ENGINEERS

\

PAGE 1 OF 1

PROJECT FORT STORY PA/SI

SITE NAME _AUTOCRAFT BUILDING

COORDINATES

GROUND ELEVATION 15.59 FEET, NGVD GEOLOGIST _GARY B. ENLOE N224725, E2728729
- ~ O
T _| Y u= (2] NE: o,
» 3l L Ez|Z2Z|26|20|5% GEOLOGIC DESCRIPTION COMMENTS
L=l 2 EET 2ol |9
o w pZ m o
. Asphatt 0.5-2.5 foot interval drive
CAX] ::__ . . .
- 1g We-1d M SILTY SAND (SM), brown, sandy, hard, tight. 2 spoons for additional
4 GS Jo525 45 0.8 B sample volume.
29 Blow counts: 10,13,15,22
_ n 23,45
5 e 4 = SAND (SP), buff, fine, subrounded, poorly
4 graded.
=1 LITH } 5-7 4 —
— 3 -
5
HUTH ] 79 g —
A 6 9 = 9-11 foot interval drive 2
S 7 spoons for additional
101 ceol o1 |s 2.8 = sample volume.
_ 4 Blow counts: 6,7,6,4
SAND (SP), buff, medium, poorly graded, 1,0,0,0
- L. subrounded, water at 9 feet, iron staining at 10
feet.
15 6 . .
8 SILTY SAND (SM), brown, medium, organic Augers advanced to 20
—~ LITH § 15-17 9 odor, wood at 16 feet,. some fines. feet to push out flowing
N 10 SAND (SP), tan, medium, poorly graded, sands. Screen and filter
subrounded. sand set at 20 feet and the
- | Total depth of boring=17 feet. well was later pulled up to
17 feet (i.e. 3 fest of filter
- — sand below screened
interval).
20 — f—
= = PID Instrumentation
P1101 HNu Systems
1 B 10.2 eV lamp
_ | PID Background=0.0 ppm.
— = GS=Ground Surface
25 =— = SI=Soil/Groundwater
_ | interface
- - GEO=Geotechnical
- — LITH=Lithology
- = Y =Water table during
drilling

JMM James M. Montgomery

aaa

\

DRILLER HARDIN AND HUBER, INC.

8 1/4 INCHES
17 FEET

WELL COMPLETION DEPTH17 FEET

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER 2INCH—
HOLE DIAMETER
TOTAL DEPTH

WELL MATERIAL

i
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Geotechnical Grain Size Analyses



PROJECT: Fort Story LOCATION: Virginia Beach, VA.
BORING NO. ] SAMPLE NO. DEPTH: CONTRACT NO.
Site 7 S7TMW119 ' 90-075
U.S. STANDARD SIEVE SIZE o o d8 HYDROME TER
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GRAIN SIZE - N MILIMETERS
) GRAVEL SAND
BOULDERS Coarse | rinE |coarst [weotum | FINE SILT  OR  CLAY
SAMPLE NO. DEPTH LL. P.. M.C. Unified Soil Description Q: Earth
S7MW119 4' - N.P.{ 5.9 SP Tan sand L LOLAE! Engineerine

B Sciences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTCD BY: DATE ¢

R 7-12-90
CHECKED BY:

PAD SHEET No. 23 OF 32




PROVECT: ot story LOCATION: Virginia Beach, VA.

BORING NO. . SAMPLE NO. DEPTH: ' CONTRACT NO.
Site 7 STMW120 10 -
U.S. STANDARD SIEVE SIZE o o d8 HYDROMETER
= ] do 2« z© ~
”m nn-n < z= = o
100 T R H T :
] : b . ] k]
: N ! N ) 10 r;
5 80 : : ; \\ : : 20
Z . : . : : : o
wr . N 5
T V- : 30 (o]
g 70 v ; \ : s ;
M ; \ : 40 m
’]-: GO 'o ' 4 \ : 9 By
5 T - V1
;l 50 - : ' \ v 50 3
5 40 j ' - - A
i ! : o
£ 10 + : : . \ 70 X
w r L . > . —_
. g . . L 0
o il 1T 1 RS : z
E 10 - [ \\ 90 E
° o : ol N o (@] ~ ;\-' = 100
(@] 4 . < (@] o
: S ¥ : e & I 2 3 %k s % s
n o o le]
GRAIN SIZE - IN MILIMETERS
GRAVEL SAND
BOULDERS COARSE l FINE COARSEJMEDIUM l FINE SILT OR CLAY
SAMPLE NO. DEPTH L.L. Pl M.C. Unified l Soil Description / _JE2 Earth

S7MW120 10' - N.P. 21.8 SP Tan sand % Engineering

j il B Sciences, Inc.

GRAIN SIZE DISTRIBUTION

TESTED BY: DATE
RMP 7-12-90

CHECKED BY:
PAD SHEET No. 24_oF 32




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery

BORINGNO. Mw-119

= Consulting Engineers, Inc.

MONITORING WELL SHEET

PROJECT Fort Story PA/SI LOCATION __Site 7 DRILLER Hardin and Huber Inc.
] DRILLING
PROJECT NO.__1868.0401 BORING____MW-119 METHOD _Hollow Stem Auger
ELEVATION DATE 3/21/90 DEVELOPMENT
Pumping
GROUND . ELEVATION OF TOP OF SURFACE CASING: 12.87 ft.
ELEVATION'| "y 1\ —{— ELEVATIONS OF TOP OF RISER PIPE: _ 1247
N A 9‘ A | 4
N/ ;7 TYPE OF SURFACE SEAL: Cement Grout
] %
9 %
1 |.D. OF SURFACE CASING: 8 inch
f/; j TYPE OF SURFACE CASING: Steel
%
2 ﬁ—— RISER PIPE I.D.: 2 inch
g 2 TYPE OF RISER PIPE: Schedule 40 PVC
§ %
2 2- BOREHOLE DIAMETER: 8 1/4 inch
%
2 —— TYPE OF BACKFILL: Cement Grout
/
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
—— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: 2.0 ft.
- ELEVATION/DEPTH TOP OF SCREEN: _25#f.
— TYPE OF SCREEN: Schedule 40 PVC
§ SLOT SIZE X LENGTH: 0.020 inch X 10 feet
— |.D. OF SCREEN: 2inch
= TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 12,51t
ELEVATION/DEPTH BOTTOM OF SANDPACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
- ELEVATION/DEPTH OF HOLE: 13.0 ft.




JMM James M. Montgomery

BORING NO. Mw-120

2. Consulting Engineers, Inc.

MONITORING WELL SHEET

PROJECT Fort Story PA/SI LOCATION __ Site 7 DRILLER Hardin and Huber Inc.
) DRILLING
PROJECT NO__1868.0401 BORING MW-120 METHOD _Hollow Stem Auger
ELEVATION DATE 3/23/90 DEVELOPMENT
Pumping
GROUND - ELEVATION OF TOP OF SURFACE CASING: 15.59 ft.
ELEVATION' | 'y m A ELEVATIONS OF TOP OF RISER PIPE: _15211ft.
3> ’ 4
7]
I 7/ TYPE OF SURFACE SEAL: Cement Grout
] %
7Y
4 U 1.D. OF SURFACE CASING: 8 inch
:/: 7 TYPE OF SURFACE CASING: ___ Steel
%
2 49— RISER PIPE .D.: 2inch
9 7 TYPE OF RISER PIPE: Schedule 40 PVC
7/’
2 7n BOREHOLE DIAMETER: 8 1/4 inch
2 /ﬁ'——— TYPE OF BACKFILL: Cement Grout
7
—— ELEVATION/DEPTH OF SEAL: 1.5 ft.
— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: 5.0 ft.
e ELEVATION/DEPTH TOP OF SCREEN: —70ft.
=1 TYPE OF SCREEN: Schedule 40 PVC
— SLOT SIZE X LENGTH: 0.020 inch X 10 teet
— 1.D. OF SCREEN: 2inch
= TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 20.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 20.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
- ELEVATION/DEPTH OF HOLE: 20.0 ft.




Monitoring Well Development Sheets
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&2 Earth
i Engineering
& Sciences. Inc.

Monitoring Well Development Sheet ~w /17

Project: _ fofi Sy Location: _fo/T Sporq Site 7

Project No. (€65 .04a/{ Dates: 4-9- 50

Field Geologists: 6'-70’_9( Towsor £ Diane CRGCTAMN

Barrel ID: S$72 Hw 119  Dev 40 No. of Barrels: _2-5SS 54/

Initial Development Method _Z Al 5046'!43 Init. Dev. Date: 32/ 23’}; @)
Initial Volume Removed: _ 29 4At Time Started: 09'S  Finished: /(0O

Initial Team Members: _ (3&y ERLo€

Water Level (Initial): 243

Total Depth (BOH): ____ | .25

Designed Depth: (265

Depth of Sediment: .28 /

Water Level After Initial Development: 7% ’

BOH After Initial Development: .16

Final Development Method: BAt.1 4 [Jumrﬂ 149 Fin.Dev.Date: 4-9-90
Final Volume Removed: _110ga/  Time Start: 0S00 Finished: 0&39$

Final Team Members: (3 1£0/5¢ “I6wsat B Didre  ERGAN

Water Level Start: 72Y£  Finished: 2Y% Ph: 5.99 EC: 2% T°C: /15-S
Total Depth Start: % /1.2 Finished: (2%

0,, TOX, Lel and Organic Vapor Problems Encountered: Poré

Action: ¥ None Needed
Q Need:
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Site #:
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4 Earth
i Engineering
b Sciences. Inc.
Monitoring Well Development Sheet 1w /20

Project: _ ft 357cky Location: _ Si7e¢

Project No. [86%. 0401 (Sr) Dates: H4-§-950

Field Geologists:_(G&2/¢ 7o50A. & Diare  ENGLAD

Barrel ID: S57 Mw [Z0 No. of Barrels: _Z- 55 g4/
Initial Development Method _ A2 Sulsivs Init. Dev. Date: 3/25/%0
Initial Volume Removed: Mgl—rut’/\ Time Started: ({25 _ Finished: 22
Initial Team Members: é‘ﬂﬂ% Lot

Water Level (Initial), _ 10-1%

Total Depth (BOH): 15,0

Designed Depth: (2.0’

Depth of Sediment: [.SO /

Water Level After Initial Development: 10 A<

BOH After Initial Development: 1615

Final Development Method: _[54<Li45 $ pu/ﬂlﬁMS Fin.Dev.Date: -8 -%0

Final Volume Removed: 06 94( Time Start: _J6(S E_‘inished: 1205

Final Team Members: éf»—d/f,-c TS0 € Diane ERGATD

Water Level Start: 79/ Finished: 9.96 Ph: $.84 EC: £60  TeC: J7T

Total Depth Start: [6:75  Finished: /4:93

0,, TOX, Lel and Organic Vapor Problems Encountered: ___/S0N€

Action: X None Needed
O Need:
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ﬁ Engineering
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Monitoring Well Development Photographs



Site Number: 7
Well Number: MW-119

Site Number:
Well Number: MW-120



In Situ Permeability Data



11:32:06.62 SITE 7. AUTOCRAFT BUILDING. WELL S7MW119 THU 06-21-1890

RAW DATA
WELL # S7MW119

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .14 GALLONS

LENGTH OF AQUIFER TESTED= 20.00 FEET
VALUE OF HO= .55 FEET

STATIC WATER LEVEL= 7.40 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 5.14 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

14. 7. 3 7.861 .06
14. 7. 4 7.54 .08
14. 7. 5 7.51 .09
14. 7. 6 7.49 11
14. 7. 7 7.48 13
14. 7. 8 7.47 14
14. 7. 9 7.46 16
14. 7.10 7.45 18
14. 7.11 7.45 19
14. 7.12 7.44 .21
14. 7.13 7.43 .23
14. 7.14 7.43 24
14. 7.15 7.42 26
14. 7.16 7.42 28
14. 7.17 7.42 29
14. 7.18 7.42 .31
14. 7.19 7.41 .33



11:32:07.37 SITE 7, AUTOCRAFT BUILDING, WELL S7TMW119 THU 06-21-13990

WELL # S7TMW119

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .14 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .55 FEET

STATIC WATER LEVEL= 7.40 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.06 7.61 21 .382 16.687
.08 7.54 14 .255 13.043
.08 7.51 .11 200 10.714
11 7.49 .09 164 9.091
.13 7.48 .08 145 7.895
.14 7.47 .07 127 6.977
.16 7.46 .08 109 6.250
.18 7.45 .05 091 5.660
.19 7.45 .05 091 5.172
.21 7.44 .04 073 4.762
.23 7.43 03 055 4.412
.24 7.43 .03 055 4.110
.26 7.42 .02 036 3.846
.28 7.42 .02 036 3.614
.29 7.42 .02 036 3.409
.31 7.42 .02 036 3.226
.33 7.41 .01 018 3.061



11:32:08.75 SITE 7. AUTOCRAFT BUILDING, WELL S7MW119 THU 0

)]
[N\
'__l
[€0]
[de]
O

1-
WELL # S7TMW119

PERMEABILITY BASED ON COOPER. BREDEHOEFT. AND PAPADOPULOS METHOD

PERMEABILITY=1.76E~04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02x ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 1.64E-02
PERMEABILITY= 1.07E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=7.90E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.01E-02 CM/SEC
BOUWER PERMEABILITY=3.23E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.30
SLOPE= -4.0

Y ONX
INTERCEPT= -.28
SLOPE= -4.2

CORRELATION COEFFICIENT= -.98
CALCULATIONS INDICATE THAT A VALUE OF .55 FEET FOR HO
OR A VALUE OF 1.998 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



11:32:10.81 SITE 7. AUTOCRAFT BUILDING, WELL S7MW119 THU 06-21-19380

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEARILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

STMW119 1.01E-02 1.07E-02 5.88E-07 .00 3.23E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER '



SITt 7. AUTOCRAFT BUILDING. WELL S7MWIIG

MON 11-12-1990

07:06:12.15

HEAD RATIO

100

X
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] A A

4 AAAA

X
A

o
E T T T T

.0 1 2 3 4 .5

TIME SINCE INJECTION (MINUTES)

oLUG TEST OF WELL S7MW!11G
LOG HEAD RATIO VS TIME




13:58:39.59 SITE 7. AUTOCRAFT BUILDING, WELL S7TMW120 THU 06-21-13990

RAW DATA
WELL # S7MW120

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .14 GALIONS

LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .86 FEET

STATIC WATER LEVEL= 9.87 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 6.70 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

13.50. 1 10.39 02
13.50. 1 10.29 02
13.580. 2 10.02 .04
13.50. 3 9.95 .05
13.50. 4 9.94 07
13.50. 5 9.92 09
13.50. 6 9.91 .10
13.50. 7 9.91 .12
13.50. 8 9.90 14
13.50. 9 9.89 15
13.50.10 9.89 17
13.50.11 9.89 .19
13.50.12 9.88 .20
13.50.13 9.88 .22
13.50.14 9.88 24

—
W
(8]
o
—
(8]
©
[03)
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N
()]



13:58:40.00 SITE 7, AUTOCRAFT BUILDING. WELL S7MW120 THU 06-21-1390

WELL # STMW120

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .14 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .86 FEET

STATIC WATER LEVEL= 9.87 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
02 10.39 52 6086 60.000
02 10.29 42 490 50.000
.04 10.02 15 175 27.273
.05 9.95 .08 093 18.750
.07 9.94 07 082 14.286
.08 9.92 .05 058 11.538
.10 9.91 .04 .047 9.677
.12 9.91 .04 .047 8.333
.14 9.90 .03 035 7.317
.15 9.89 .02 023 6.522
17 9.89 02 023 5.882
.18 9.89 02 023 5.357
.20 9.88 01 012 4.918
.22 9.88 .01 012 4.545
.24 5.88 .01 012 4.225
.25 9.88 .01 012 3.947



13:58:40.34 SITE 7. AUTOCRAFT BUILDING. WELL S7MW120 THU 06-21-1990

WELL # S7TMW120

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02% ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 6.92E-03
PERMEABILITY= 2.55E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.50E-04 * -SLOPE

COMPUTER CALCULATES
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION USED

FOR X ON Y: HVORSLEV PERMEABILITY=6.33E-02 CM/SEC
BOUWER PERMEABILITY=6.64E-03CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=2.10E-02 CM/SEC
BOUWER PERMEABILITY=7.59E-03 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=3.16E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=7.11E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.39
SLOPE= -7.8

Y ON X
INTERCEPT= -.28
SLOPE= -8.9

CORRELATION COEFFICIENT= -.93
CALCULATIONS INDICATE THAT A VALUE OF 1.18 FEET FOR HO
OR A VALUE OF 1.706 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



13:58:44.12 SITE 7, AUTOCRAFT BUILDING, WELL S7TMW120 THU 06-21-1990

WELL #  PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

STMW120 3.16E-02 2.55E-02 5.88E-07 .00 7.11E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER '



SITE 7. RUTOCRAFT BUILDING. WELL S7MWI120

MON 11-12-1499Q0

07:12:58.27
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SLUG TEST OF
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NELL S7MWT20

LOG HEAD RATIO VS TIME




Groundwater Sampling Logs



Loy,

{1 q

GROUNDWATER SAMPLING LOG PAGE 1 OF 1

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __ 3. &, MIN NUMBER WELL VOL TO BE PURGED _3
SITE ¥/ WELL DIAMETER ___ 2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW_Li e BOREHOLE DIAMETER- 834" VOL PER FT BOREHOLE (LESS CASING){GAL)
JOB NUMBER __1868. 04 |
STATIC WATER LEVEL (FT) _ &, ‘! AMT ONE WELL VOL (GAL) 5. & PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) for | TOTAL GAL TO BE PURGED T7-3 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
' PURGED - COMMENTS SAMPLER
DATE TIME (GAL) EC oH TEMP | TuRBIDITY| PID |
- S _?() Canv ¢ {
T g - _ Y L
el oo | o [lo (6.22 |26 5 Clobi, MDS/EJD
- . , ; : Cle udy
8is | 5 420 [6,% |24, A e Sanc MDS/EJD
- e T A - N . 6& o e
(;’(3 / -() l @ 5 (\(_) (9» 1 O ,25’/ C_‘\ oYe S a \ MDS/EJD
- o T Pl - « N r
ST/ S L0000 | 6.0 |46 DRSS ey MDS/EJD
- y - . p ‘)_ L,Jﬂ
(S| R0 4o | 613 k4.3 BRI Sanq | MOSEID
" L - -
. T y T ’ o A MDS/EJD
. L d o [ 7
M » . . /’_,// / . e - ) "'/»./’ ,\)/A MDS/EJD
¥ ) / B IS N/ MDS/EJD

('\

Poryg b 2 6 ) wua TURBIDITY: )¢ ur {06,




GROUNDWATER SAMPLING LOG
FORT STORY

PAGE _+ OF _I_

CLIENT __USACE TOTAL WELL DEPTH _ (3.5 MIN NUMBER WELL VOL TO BE PURGED _3
SITE 7 WELL DIAMETER 2" VOL PER VERTICAL FT CASING (GAL) _ 95
WELL'NUMBER _MW 119 BOREHOLE DIAMETEH 83/4" VOL PER FT BOREHOLE (LESS CASING)GAL) ____
JOB NUMBER __ 1868, D40t
STATIC WATER LEVEL (FT) 34 AMT ONE WELL VOL (GAL) 2 PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) 8 (& TOTAL GAL TO BE PURGED 24 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY] PID
7 m;rk 1 Breion
8-3 834 ¢ 210 649 123 @ 57 sep WAlash)
. _ Murky - BRCi-N
35 | 5 210 |31 R332 5'. e MDS/EJD
~ leg37 | o ! | /A MDS/EJD
¥ = ' L3 : < 5Py MDS/EJD
0839 | 15 200 |34 123 e Sep
" // - i R
oL 4| 20 g - ,// L /A MDS/EJD
. - , ‘ P C,L(l_auDy"
(843 | 25 1190 |30 |23 4 - e cen MDS/EJD
) / : ” - B . /A MDS/EJD
. P rd ) P T N/A MDS/EJD

NOTES: Qcle 2.5 9fmin

TURBIDITY:




; R (r e o .
Dy \ ;2

GROUNDWATER SAMPLING LOG PAGE 1 OF 1
FORT STORY
CLIENT __USAGE TOTAL WELL DEPTH _ 3¢ . MIN NUMBER WELL VOL TO BE PURGED __3
SITE 2 7 WELL DIAMETER 2 VOL PER VERTICAL FT CASING (GAL)
WELL NUMBERE MW 7 2 < BOREHOLE DIAMETER 8.a/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __1868.074( |
STATIC WATER LEVEL (FT) _ {O. © AMT ONE WELL VOL (GAL) 8 - 13 PURGING SYSTEM
STANDING WATER COLUMN (FT) €| .4 TOTAL GAL TO BE PURGED A5 _ % SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED oMt pLen
PURGED A
DATE | TIME (GAL) EC pH TEMP | TuRBIDITY|  PID
: - . s Je 50 MDS/EJD
61 C V00 © G50 | 568 |25\ BroLn
) . T . - ) ) S‘b/o Sep
1O x 3 D 00 |5.862 |73 Piron —¢ leqx | MDS/EJD
. - -~ . N
{&PNE (@ B T L ~ /A MDS/EJD
- N - - . 5—/ San a
1O |5 750 5,80 |14 q Baoin —¢ Jeq. | MDSEID
. ) ‘ . - o fo Sen
[OC31 | e | 750 |59 K5\ Py wn— (lege | MDS/ED
. - ~ B
133 | 25 | — P - o /A MDS/EJD
) _ 0~ . ‘ o7 5S¢
O3 | 8¢ 650 |89 |24.3 Bax or —C loat MDS/EJD
) . - = - - oA MDS/EJD

oaslex J7eo |oar]aza Jeaefoo T T Tome o

NOTES: ; ; (i - PR Retn TURBIDITY: €. ¢, -




Soil and Monitoring Well Boring Lithologic Logs

.



(" BORING/WELL NUMBER__SB-132 CLIENT _U.S. ARMY CORPS OF ENGINEERS __ paGE 1 OF 1 )
DATE STARTED 3/28/90 COMPLETED 3/28/90 PROJECT FT. STORY PA/SI
SITE NUMBER __8 SITE NAME DRAINAGE QUTFALL LINE COORDINATES
GROUND ELEVATION __4.5 FEET, NGVD GEOLOGIST __M. KELLY N226655, E2724216
W - ~ [&]
I . O pg (%)) —~1 = _ [/))
== Ll > o eE|lXTg|Zn
a g % % Te C;) Z oo % olo< GEOLOGIC DESCRIPTION COMMENTS
Lol 2 BE 29 Ele g
Q v pz |o S
SAND (SP), brown and tan, fine, subrounded, PID Instrumentation
— — poorly graded. OVM 580 B
v | SAND (SP), dark brown, subrounded, poorly Thermo Environmental
I graded. Instruments, Inc.
-4 BH ]253 5.0 i 10.2 eV
géglgdeP), tan, medium, subrounded, poorly PID Background=0.0 pp.
— = Borehole collapsed at 3
, feet due to shallow water
5 ) == Total depth of boring=3 feet. table.
10= =
15 —— —
20 = —
25 — —
N B Y =Water table during
— - drilling
- -
JMM James M. Montgomery DRILLER M. KELLY WELL COMPLETION DEPTH_NA
. Consulting Engineers, inc. METHOD OF DRILLING__HAND AUGER WELL DIAMETER NA
e HOLE DIAMETER 3 INCHES WELL MATERIAL N/A
& TOTAL DEPTH NA J




(" BORING/WELL NUMBER SB-133 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/28/90 COMPLETED 3/28/90 PROJECT FT. STORY PA/SI
SITE NUMBER &8 SITE NAME DRAINAGE OUTFALL LINE COORDINATES
GROUND ELEVATION __4.6 FEET, NGVD GEOLOGIST_M. KELLY N226658, E2724055
L - ~ [&)
58| S EEel32E HAEEIER GEOLOGIC DESCRIPTION COMMENTS
Wel S EE 2o Sl |90
w W [as] '}
Hﬁ”.ﬂ' Sive SANDY SILT (SM), subrounded, poorly PID Instrumentation
— — graded. OovM 580 B
\ 4 SAND (SP), medium grained, poorly graded. Thermo Environmental
Instruments, Inc.
4 BH |253 6.2 - 10.2 eV
Total depth of boring=3 feet. PID Background=0.0 ppm.
- — Borehole collapsed at 3
feet due to shaliow water
5 — table.
10= -
- -
- -
15— p—
- -
20 — —
- b
25 m— -
7 B W =Water table during
~ = drilling
JMM James M. Montgomery ~ DRILLER __ M. KELLY WELL COMPLETIONDEPTH_NA
. Consulting Engineers, inc. METHOD OF DRILLING__HAND AUGER WELL DIAMETER N/A
s HOLE DIAMETER 3 INCHES WELL MATERIAL NA

\ TOTAL DEPTH N/A J




(" BORING/WELL NUMBER MW-121 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/23/90 COMPLETED 3/23/90 PROJECT FT. STORY PA/SI
SITE NUMBER 8 SITE NAME DRAINAGE OUTFALL LINE COORDINATES
GROUND ELEVATION __7.06 FEET, NGVD GEOLOGIST__ MARK SHUPE N226669, E2724327
W -l ~ [&]
T | SO p< 2] == |
a % % e (;3 = o g- % 9 Q< GEOLOGIC DESCRIPTION COMMENTS
b B A I s e S
a
v mZ m o
2 SAND (SP), quariz, brown, medium-fine, PID Instrumentation
—~LITH | 0-2 3 32.7 — subrounded-subangular, poorly graded, trace OVM 580 B
3 silt. Thermo Environmental
T 2 |~  SAND (SP), quartz, tan as above, decrese silt. Instrun\}ents, Inc.
10.2 e
N B PID Background=0.0 ppm.
v ) .
s—{ LUTH| 46 | [ |433 L SAND (SP), quartz, light gray, medium-fine
6 grained, subrounded, poor grading.
- 6 -
—4GEO | 8-10 g 442 — SAND (SP), quartz, light gray, medium grained,
fair grading.
7
10= =
Total depth of boring=11.5 feet.
15 o e
-~ -
20— —
LITH=Lithology
i B GEO=Geotechnical
25~ ——
B B W =Water table during
- = driliing
JMM James M. Montgomery ~ DRILLER ___ HARDIN AND HUBER. INC. WELL COMPLETION DEPTH _11.5 FEET
.. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER 2 INCH
= HOLE DIAMETER____8 1/4 INCHES WELL MATERIAL _SCHEDULE 40 PVC
_ ﬁ TOTAL DEPTH 11.5 FEET

J




Geotechnical Grain Size Analyses



: LOCATION: L
PROJECT Fort Story Virginia Beach, VA.
. H: \ C A .
BORING NO. Site 8 SAMPLE NO. SBMH121 DEPT 10 ONTRACT NO 90-075
U.S. STANDARD SIEVE SIZE o o d4% HYDROMETER
=, e 3, go 2< z2 zw 0
100 ; . 7 :
1 ] ¢ I~ ! ] °
] T . : o
90 : ' : . o =
. ' . . m
H . . z
— 80 : : < 20 -
2 : : - o
w . N
v 70 T g : 30 ¢
a ‘ ' : H
= ' ! : - »
Ny : ' : . : a0 o
o N ' : N
y ° : } . i ; 50 %
= 40 : : ' ; : 60 ¥
' : 3 >
5 30 ! f : 70 X
= ; f : 5
L 20 ; : : : 80 &
¥) ' H : : z
£ o _ \\\ %0 o
@ ; , NG =
° o o o o ® SR & s . = 1100
S o e = g - s °9 s 8 8
n o o (o)
GRAIN SI1ZE - IN MILIMETERS
GRAVEL SAND
BOULDERS CoARSE | FINE |coamse | MEDIUM | FINE SILT OR  CLAY
SAMPLE NO. DEPTH L.L. P M.C. Unified Soil Description Q}ﬁ &3 Earth
SBMHIZ1 10" - [ Np.| 19.7 sp__|_Tan sand JWO52%8] Engineering

st |
GRAIN SIZE DISTRIBUTION

4 B Sciences. Inc.

TESTED 8Y:

RMP

DATE
7-12-90

CHECKED B8v: PAD

SHEET No. 25 OF 32




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery . BORING NO.  MW-121
= Consulting Engineers, Inc.

MONITORING WELL SHEET

PROJECT Fort Story PA/SI LOCATION Site 8 DRILLER Hardin and Huber Inc.
0401 ) DRILLING
PROJECT NO.___1868.040 BORING MW-121 METHOD__Hollow Stem Auger
ELEVATION DATE 3/23/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD N/A
"; - ELEVATION OF TOP OF SURFACE CASING: 10.03 ft.
- ELEVATIONS OF TOP OF RISER PIPE: 9.92 ft.
~——1—— STICK-UP TOP OF SURFACE CASING: N/A _
GROUND 5] v—— STICK-UP RISER PIPE: _NA___
ELEVATION ~ 4 -—g TYPE OF SURFACE SEAL: Cement Grout
.~ A v
| .. N
\2 2~ / I.D. OF SURFACE CASING: 4 inch
] TYPE OF SURFACE CASING: Steel
v [
; %
4 RISER PIPE I.D.: 2inch
iy
f % TYPE OF RISER PIPE: Schedule 40 PVC
] %
2 = BOREHOLE DIAMETER: 4 1/4 inch
/]
? 4 L TYPE OF BACKFILL: Cement Grout
]
/]
; —— ELEVATION/DEPTH OF SEAL: 0.5 ft.
-]
I — TYPE OF SEAL; Granular Bentonite
. ‘ —— DEPTH TO TOP OF SAND PACK: — 10/
f; - ELEVATION/DEPTH TOP OF SCREEN: 1.5 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.020 inches X 10 feet
I.D. OF SCREEN; 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: N/A
ELEVATION/DEPTH BOTTOM OF SANDPACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 11.5 ft.




Monitoring Well Development Sheets



&2 Earth
i Engineering
b Sciences. Inc.

Monitoring Well Development Sheet ~W /2]

Project: _fok7r Stoky TEP Location: __S:7¢ §

Project No. /865G . o4ol Dates: Y-4-90

Field Geologists: Gtorse  TomsoA £ Didne  ENGLAMN

Barrel ID: SO MW 121 ey Heo No. of Barrels: 2-6544/

Initial Development Method ~ AL SydG NG Init. Dev. Date: _3/2570

Initial Volume Removed: _Z% g4l Time Started: [0%0O Finished: []06&

Initial Team Members: éﬁﬂj Eroe

Water Level (Initial): __ 6.09° =
Total Depth (BOH): __10-59% =
Designed Depth: s
Depth of Sediment: . 9l

Water Level After Initial Development: _6 25

BOH After Initial Development: LS

Y Crenm Tof 0F Chgriag

Final Development Method: 54 Ly & ﬂwf'/-"" 7 Fin.Dev.Date: -6 -%0
Final Volume Removed: _[/0 Time Start: 1230 Finished: (332

Final Team Members: 530/9? TJoosor. £ Disae  ENGLAAD

Water Level Start: 3.0 Finished: _3-0 Ph: 5.95 EC: J2I T°C: 13.7

7

Total Depth Start: .7 Finished: _I.5

0O,, TOX, Lel and Organic Vapor Problems Encountered: Mong

Action: & None Needed
O Need:



3 Earth
Engineering
B Sclemxces. Inc.

—

™A ) ov )

%«:e\&ﬁ&&i”@& Q@@ 0y &iﬁ:ﬁw : "Wi‘b\%ﬁ"‘&‘é o o S
ot ® \\»""\-o‘l}oe Q“’o\p '@o 5% > S ?\c’*,‘*oei%\}&\?\“% &Q"o% @Q&\) \\’40\0 \?}440?}0? '&‘Qéo S S Sl
A o § o RIS DT QS 4G @ B AT 5
4-6-9(1230 | © 2.0 %7 s 2.% v S 1799 6 6-’/)7?“@3»0&4,‘9
35| v 3.0 q.-7 v 5 z$ M2 | 641 | /oo
1250 T RS O v g 75 | 7593 | 102
[200 < v |z S | 43%]| 699 | 100
310 v i 2 23 | 3% 57| (00
1320 v ) 53, 272|599 1oo
Bz ~ ik 6> | 27| 541|100
1324 - aE 75 | 3.5 5.90] 170
B2 - s 3 | 7590|130
1350 4 Ak 9% | s |5.53] 128
332 g g 1O 37159512

Y-jo - v/ Y (1 2.0 %.92] 129 |20.] EC:’/%‘JL;«?
Location: ¥ m Hole
Site #:

Well #:




Monitoring Well Development Photographs



FOrs Story. v irging

Site Number: ¥
Well Number: MW-121



In Situ Permeability Data



14:25:21.25 SITE 8. DRAINAGE OUTFALL, WELL S8MW121 THU 06-21-1990

RAW DATA
WELL # S8MW121

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .28 GALLONS

LENGTH OF AQUIFER TESTED= 20.00 FEET
VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 6.50 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 7.88 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

11.22. 6 6.91 11
11.22. 7 6.73 13
11.22. 8 6.63 14
11.22. 9 6.57 16
11.22.10 6.585 18
11.22.11 6.54 19
11.22.12 6.53 21
11.22.13 6.53 23
11.22.14 6.52 24
11.22.15 6.52 26
11.22.16 6.52 .28
11.22.17 6.52 .29
11.22.18 6.51 .31



14:25:21.81 SITE 8, DRAINAGE OUTFALL, WELL S8MW121 THU 06-21-1990

WELL # S8MW121

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 6.50 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1MINUTES)
.11 6.91 .41 .239 9.091
.13 6.73 .23 .134 7.885
.14 6.63 13 .076 6.977
.16 6.57 .07 .041 6.250
.18 6.55 .05 .029 5.660
.19 6.54 .04 .023 5.172
.21 6.53 03 .017 4.762
.23 6.53 03 .017 4.412
.24 6.52 .02 .012 4.110
.26 6.52 .02 .012 3.846
.28 6.52 .02 .012 3.614
.29 6.52 .02 .012 3.409
.31 6.51 .01 .008 3.226



14:25:22.12 SITE 8., DRAINAGE OUTFALL, WELL S8MW121 THU 06-21-1990
WELL # S8MW121

PERMEABILITY BASED ON COOPER, BREDEHOEFT. AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02% ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 1.09E-02
PERMEABILITY= 1.62E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .98

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.86E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=3.92E-03 CM/SEC
BOUWER PERMEABILITY=1.12E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .71
SLOPE= -13.

Y ON X
INTERCEPT= .75
SLOPE= -13.

CORRELATION COEFFICIENT= -.99 ,
CALCULATIONS INDICATE THAT A VALUE OF 19.95 FEET FOR HO
OR A VALUE OF .587 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



14:25:40.00 SITE 8. DRAINAGE OUTFALL, WELL S8MW121 THU 06-21-1950

WELL #  PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

S8MW121 3.92E-03 1.62E-02 5.88E-07 .00 1.12E-02

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 8. ORAINAGE OQUTFALL LINE. WELL SBMW!21

MON 11-12-1990

07:17:40.42

100

P P L by

10!

ol bbbl

HERD RATIO

10-2

|

|

L

i

AAAA

.0

K 2 3 4
TIME SINCE INJECTION (MINUTES)

oLUG TEST OF WELL S8MW12
LOG HERD RATIO VS TIME

|




Groundwater Sampling Logs



GROUNDWATER SAMPLING LOG

FORT STORY

YRS

PAGE 1 OF 1

CLIENT __ USACE

TOTAL WELL DEPTH

SITE P WELL DIAMETER

WELL NUMBER _MW { Z{
JOB NUMBER 1868, O %

( (. 5

>

BOREHOLE DIAMETER _8 3/4"

MIN NUMBER WELL VOL TOBEPURGED _3
VOL PER VERTICAL FT CASING (GAL)
VOL PER FT BOREHOLE (LESS CASING)(GAL)

STATIC WATER LEVEL (FT) @ , ©

AMT ONE WELL VOL (GAL)_ 9. 5 PURGING SYSTEM __TEELON BAILER
STANDING WATER COLUMN (FT) 477 TOTAL GAL TO BE PURGED (3. & SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
DATE TIME FZS',?SED EC pH TEMP | TURBIDITY] PID COMMENTS SAMPLER
Crtolies o |lre | 6.32] 25 PR S | MosERD
' (129 | = (2C 6.04 126, | kfljfdr‘ MDS/EJD
. , P - . o by

b3 { O / (> lo. |4 25- & o Sen MDS/EJD
) (133 |15 o - . ~ /N MDS/EJD
" [ 136 | R %‘“’ 6 A0 RSE 2 Qolf;:( fj\fev MDS/EJD
) i39 |45 |96 |6.2S .260 O ngﬁ?‘gm} MDS/EJD
) - ,/" i » A MDS/EJD
i - Ny MDS/EJD

NOTES:

26 ) L /‘,v\ ca- P F e "20_{,

TURBIDITY: & 0. 72 -




Soil and Monitoring Well Boring Lithologic Logs

Sib 9



(" BORING/WELL NUMBER_S8-112 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _7.69 FEET, NGVD GEOLOGIST _MARK SHUPE N226178, E2724432
w -~ ~ (&)
I _ | o pL 2] =1z a9
[ L > OFE Ql=a
a @ % % S % = a < °<' 9 o < GEOLOGIC DESCRIPTION COMMENTS
d<t & B |29 Sl 93
a w ma m O]
1 : SAND (SP), quartz, dark gray, fine-medium
-4 as 0-2 |8 30.1 — grained, well sorted, subrounded, trace silt,
\ 4 10 possible perched water table. Apparent oily
7] 12 49 [~ residue on grains,
duthl 24 121 o4 | hydrocarbon odor.
18
7] 13 24 B PID Instrumentation
— ) - OVM 580B
5 LITH | 46 o5 58.6 Thermo Environmental
- 32 - ) ) . Instruments, Inc.
SAND (SP), quartz, light gray, fine-medium 10.2 6V lamp
— — grained, subrounded, clean. PID Background=0.0 ppm.
N 28 B
- . 53 -
BH 8-10 82 71.3
10~ 100/4"
_  Total depth of boring=10 feet.
15 p—
20 — f—
_ | LITH=Lithology
- = GS=Ground Surface
25 e BH=Bottom of Hole
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
S5 HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL __ N/A
\“ TOTAL DEPTH 10 FEET y




(" BORING/WELL NUMBER_SB-113 CLIENT __ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/21/30 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI
SITE NUMBER _6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _8.98 FEET, NGVD GEOLOGIST _ MARK SHUPE N226175, E2724560
w - ~ [&)
e > ElZRlFa
HELIEEERE 3|5% GEOLOGIC DESCRIPTION COMMENTS
Sl < EE |29 &l
o v pz |0 5]

GS ; SAND (SP), quartz, brown, fine-medium 0-2 foot interval drive 2
=1 DuP | 0-2 3 41 — grained, subrounded, well sorted, trace silt. spoons for additional
_|spurt N sample volume

16 Blow counts: 1,3,3,16
- - 1,1,3,12
] ;g B PID Instrumentation
— i L. SAND (SP), quartz, tan-light gray, OVM 5808
5 LITH| 4-6 28 | 353 tine-medium grained, subrounded, clean. Thermo Environmental
V_ 30 L Instruments, Inc.
10.2 eV lamp
— — PID Background=0.0 ppm.
- 14 -
_ ) 20 . SAND (SP), quartz, tan-gray, medium gray,
BH 8-10 28 59.7 medium grained, fair sorting, clean, sulfurous.
10" 30
_ | Total depth of boring=10 fest.
15 e =
20 — j—
GS=Ground Surface
DUP=Duplicate
_ " SPLIT=Split Sample
25 == - LITH=Lithology
— — BH=Bottom of Hole
- — YV =Water table during
B drilling
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __ VA
é HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL __ N/A
\ TOTAL DEPTH 10 FEET J




4 BORING/WELL NUMBER_SB-114 CLIENT _ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT FORT STORY PA/SI
SITE NUMBER __6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION 9.72 FEET, NGVD GEOLOGIST MARK SHUPE N226161, E2724690
w -1 ~ [&)
T _ | 03 S | B N P )
a3 % % Ce g 4 o g- & 8 o< GEOLOGIC DESCRIPTION COMMENTS
el 2 RET] S| &2~ 2 8
= v pz |2 15
5 "
4 as 0-2 15 45 SAND (SP), quartz, black, medium-fine Oily residue in grains.
17 grained, subrounded.
] 20 B PID Instrumentation
- = OVM 580B
Thermo Environmental
-~ 8 — Instruments, Inc.
10 SAND (SP), (4-5 feet) quartz, tan, as above. 10.2 oV lamp
V‘ LITH | 4-8 15 | 49 = SAND (SP), (5-6 feet) quartz, gray, as PID Background=0.0 ppm.
22 | above; water table encountered at 5.5
. foet.
- 8 -
9 SAND (SP), quartz, gray, fine-medium
—| BH |810] 14 22 grained, subrounded, poor sorting.
23
10=
_ Total depth of boring=10 feet.
1 5 —— —
20 — o
GS=Ground Surface
05 | LITH=Lithology
a | _ BH=Bottom of Hole
- = Y =Water table during
drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER NA
S HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL __ N/A
k@ TOTAL DEPTH 10 FEET )




" BORING/WELL NUMBER SB-115 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT FORT STORY PA/SI
SITE NUMBER __6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION $.07 FEET, NGVD GEOLOGIST _MARK SHUPE N226101, E2724446
w - ~ [&]
e . e|ZR=2
a § % % 5 g % < a2 % 8 o< GEOLOGIC DESCRIPTION COMMENTS
U=l ¥ EE |2¢] &lz|93
e v pz |@ 1G]
GS 1 oy o 0-2 foot interval drive 2
dourl o2 1 26.3 |35 N N SAND (SW), quartz, brown-tan, medlum-fl_ne spoons for additional
SPLIT 4 ey grained, poor sorting, subrounded, trace silt, sample volume
- 8 'g; : — trace oil residue in grains. Blow counts: 1,1,4.8
9. 2,1,37
ﬁ;' : PID Instrumentation
. 17 3 A ~ ] . OVM 580B
y_ LITH 4t 35 - r_::. B SAND (SW), (4-5 feet) quartz, tan-brown. Thermo Environmental
22 s SAND (SW), (5-6 feet) quartz, 105 eV
1 grfae)gtwater table encountered at PID Background=0.0 ppm.
— 5, = :
8224
- o5 -
8 '&'" B ;
. ) 10 R L SAND (SW), quartz, gray, medium-fine
BH |&-10 13 48.5 8§94’ grained, subrounded, poor sorting.
1 () == 15 RN
_ | Total depth of hole=10 feet.
15— e
20 = e
GS=Ground Surface
- = DUP=Duplicate
- L SPLIT=Split Sample
25 i o LiTH=Lithology
] = BH=Bottom of Hole
- = W =Water table during
| drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH NA
. Consulting Engineers, inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _N/A
o HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL _N/A
ﬁ TOTAL DEPTH 10 FEET J




(" BORING/WELL NUMBER_ SB-116 CLIENT __U.S. ARMY CORPS OF ENGINEERS
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT __ FORT STORY PA/SI

PAGE 1 OF 1 )

SITE NUMBER __6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _9.45 FEET, NGVD GEOLOGIST _MARK SHUPE N226092, E2724572
w = s
T _| 5 < | & =
% o F=Z Qe
HERIEEE R GEOLOGIC DESCRIPTION COMMENTS
o™~ << £ — - © ~
» P m
5 .
4 as | o2 12 41 SAND (SW), quartz, dark gray-black, medium Gum-like oily residue on
12 : grained, well sorted, subrounded. grains.
— 10
_ | PID Instrumentation
OVM 580B
- 19 = Thermo Environmental
Instruments, Inc.
utHl 46 | 21 60 L SAND (SP), quartz, medium gray-light gray, 10.2 eV lamp
% 28 medium grained, fair sorting; water table PID Background=0.0 ppm.
- 15 |- encountered at 5.6 feet.
— 7 -
4 BH 1810 9 61 | SAND (SP), quartz, tan, medium-fine grained,
12 poor sorting, subrounded.
— 5
10
__ L Total depth of boring=10 feet.
15 —— ==
20 = [~
_ | GS=Ground Surface
25 e - LITH=Lithology
- = BH=Bottom of Hole
— = Y =Water table during
B drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
S HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL N/A
@ TOTAL DEPTH 10 FEET J




(" BORING/WELL NUMBER_SB-117 CLIENT __US. ARMY CORPS OF ENGINEERS PAGE 1 OF 1
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT ___FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _11.05 FEET, NGVD GEOLOGIST_MARK SHUPE N226093, E2724730
w = s
T _| 0O p< 2] — L0
a @ % % 5 g C;) = a e o< GEOLOGIC DESCRIPTION COMMENTS
Wl T R oo 2 "5
e v pz |
2 : . . . .
das o2 | 3 25 : SAND (SW), quartz, dark gray-black, Oily residue in grains.
4 ! fine-medium grained, poor sorting.
- 3 LS - PID Instrumentation
GRS OVM 5808
— ALY — Thermo Environmental
"’,:;‘ 0] Instruments, Inc.
V- 2 2 — 10.2 8V lamp
— 5 Sdis |__ SAND (SW), quartz, light-medium gray, PID Background=0.0 ppm.
5 LITH | 46 9 194 %.55.’;"‘!"\:-} SW medium-fine grained, poor sorting; water table
- 16 53755 1y - encountered at 4 fest.
i o I
] . i _
- i 16 15 | SAND (SW), quartz, gray, fine-medium
BH | 810 17 51 "- 2 grained, subrounded-subangular, poor
10— 24 LAt e SOMtiNG.
— | Total depth of boring=10 feet.
15 — e
20 = =
- —
GS=Ground Surface
25 e L LITH=Lithology
— = BH=Bottom of Hole
- — P =Water table during
[ drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH_N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _N/A
S HOLE DIAMETER __8 1/4 INCHES WELL MATERIAL _ /A
y TOTAL DEPTH 10 FEET y,




(" BORING/WELL NUMBER__ SB-118

CLIENT _U.S. ARMY CORPS OF ENGINEERS

~

SITE NUMBER _6

DATE STARTED 3/21/90 COMPLETED 3/21/90

PAGE 1 OF 1

PROJECT FORT STORY PA/SI
SITE NAME _LARC MAINTENANCE AREA

GROUND ELEVATION

11.83 FEET, NGVD

COORDINATES

GEOLOGIST _GARY B. ENLOE N226030, E2724676

w - ~ [&)
I — | 1L < w 1 5 1 (2]
Es Ll > =i el R
a 3 % % 5 £ % = ag % 9 o < GEOLOGIC DESCRIPTION COMMENTS
el & EE |29 Sl 2o
w m 0]
] 5 | Concrete
9 . . . 1.5-3.5 foot interval drive
- GS |1535 5 | 20 — SAND (SP), brown, fine, organic material. 2 spoons for additional
_ 6 - sample volume
v Blow counts: 5,9,18,6
— = 6,7,18,20
5— 7 o
- 8 L. SAND (SP), buff, fine, graded,
LITH | 57 1% subrounded, water at 3.5 feet.
. 6 — 8-10 foot interval drive 2
- SAND (SP), tan to gray, medium, graded. spoons for additional
BH | 8-10 g 2.8 B (SP), tan to gray g sample volume
10~ Blow counts: 6,8,9,10
0 10 1,3,4,4
- - Total depth of boring=10 feet.
7 B PID Instrumentation
- = Pl 101 HNu Systems
10.2 eV lamp
- = PID Background=0.0 ppm.
15 et o
_1 =
_ _ GS=Ground Surface
25 cure e LITH=Lithology
- — BH=Bottom of Hole
- - Y =Water table during
- = drilling

JMM James M. Montgomery
. Consulting Engineers, Inc.

DRILLER ___HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER __ N/A
HOLE DIAMETER ___8 14 INCHES WELL MATERIAL __ N/A

10 FEET

TOTAL DEPTH




(" BORING/WELL NUMBER_SB-119 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/22/90 COMPLETED 3/22/90 PROJECT FORT STORY PA/SI

SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _12.14 FEET, NGVD GEOLOGIST _MARK SHUPE N226028, E2724757
w - ~ O
== L > OelfFCl=20
o 3] § Egs % 21z 8|2 90)0< GEOLOGIC DESCRIPTION COMMENTS
Bl I Ee |29 Sl 9o
o v pz |o 5]
lg SAND (SP), quartz, tan, fine-medium PID Instrumentation
-1 GS ] 02 o5 [~ grained, subrounded, well sorted, clean. OVM 580B
Thermo Environmental
- 28 — Instruments, Inc.
_ - 10.2 eV lamp
PID Background=0.0 ppm.
7 7 PEAT (PT), black, soft-moderately soft,
Semeed LITH | 46 8 blocky fragments, vitreous; water table
1g encountered at 4 feet.
- 8 -
4 8H | 510 10 | SAND (SW), quartz, medium-dark gray,
14 fine-medium grained, subrounded, poor
10— 15 sorting.
- | Total depth of boring=10 feet.
15 by ho—
— -
20— =
_ | GS=Ground Surface
D5 e - LITH=Lithology
— = : BH=Bottom of Hole
- = Y =Water table during
B drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETIONDEPTHNA
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
Sl HOLE DIAMETER ___ 8 1/4 INCHES WELL MATERIAL _ N/A

\ TOTAL DEPTH 10 FEET J




4 BORING/WELL NUMBER SB-120 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/21/90 COMPLETED 321/90 PROJECT FORT STORY PA/SI

SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION 11.65 FEET, NGVD GEOLOGIST _MARK SHUPE N225950, E2724553
w - ~. [&)
T __ o < w —~1 = %
= = > oE|ZC|=2
a g S Bte % 2|z g|%9 o GEOLOGIC DESCRIPTION COMMENTS
o>l < EE J© =l O
w I m 0]
GS ]0-0.5 133} SAND (SP), quartz, tan-brown, medium Hydrocarbon odor/oily
- — 1o fine grained, well sorted. residue on grains.
7] B PID Instrumentation
— — OVM 580B
Thermo Environmental
— — Instruments, Inc.
) SAND (SP), quartz, tan-brown, medium 10.2 8V lamp
S LITH 1 4.5-5 0.58 = to fine grained, well sorted. PID Background=0.0 ppm.
W_ -
N SAND (SP), quartz, tan-brown, medium
10— BH [9-5-10 to fine grained, sulfurous odor: water
table encountered at 8 feet.
_ Total depth of boring=10 feet.
- o
15 = e
20 = =
GS=Ground Surface
25 ] - LITH=Lithology
_ [ BH=Bottom of Hole
- = Y =Water table during
i drilling
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH_NA
.. Consulting Engineers, Inc. METHOD OF DRILLING__HAND AUGER WELL DIAMETER __NA
S HOLE DIAMETER _3 INCHES WELL MATERIAL _ NVA
y TOTAL DEPTH 10 FEET y




(" BORINGWELL NUMBER__SB-121 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/21/90 COMPLETED 3/21/90  PROJECT ___FORT STORY PA/SI
SITE NUMBER __6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _11.96 FEET, NGVD GEOLOGIST _MARK SHUPE N225956, E2724590
w - ~ [&)
r_| %5 < (%) ] = W
g > oelfg1=v
=8| £ EZe|32|E sl%9olo< GEOLOGIC DESCRIPTION COMMENTS
Zl < Ee a2 &l %o
- » pz | D 15
GS |o0-0.5 a SAND (SP), quartz, dark brown, fine to Hydrocarbor odor, oily
- — medium grained, subrounded, well sorted. residue on grains, oily
] | staining.
- = PID Instrumentation
OVM 5808
- = Thermo Environmental
5—]LITH | 455 38 o \F), quartz, tan, fine-medium grained, 102 oV amp
©d, well sorted, hydrocaroon odor. PID Background=0.0 ppm.
W "
SAND (SP), quartz, light gray, medium to fine
10= BH 19.5-10 34.4 grained, subrounded, fair-poor sorting,
hydrocarbon odor.
_ | Total depth of boring=10 feet.
15wt e
20 S— —
_ B GS=Ground Surface
25 e - LITH=Lithology
- - BH=Bottom of Hole
- — YV =Water table during
| drilling
JMM James M. Montgomery DRILLER EDDIE DOWDY WELL COMPLETION DEPTHANVA
s HOLE DIAMETER __3 INCHES WELL MATERIAL __ N/A
k“ TOTAL DEPTH 10 FEET J




" BORING/WELL NUMBER__ SB-122 CLIENT __U.S. ARMY CORPS OF ENGINEERS _ ppGE 1 OF 1 A
DATE STARTED 3/20/90 COMPLETED 3/20/90 PROJECT FORT STORY PA/SI

SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _13.66 FEET, NGVD GEOLOGIST GARY B. ENLOE N225403, E2724495
W - ~ (&)
r | Y p 1o ~|= )
=S ) > O EIZFOI=2N
=8| 3 EGe|3E|2 5|22|3% GEOLOGIC DESCRIPTION COMMENTS
a~l £ B [2° -—|c O
w pa [e4] o
GS 8 SAND (SP), brown, fine, graded, subrounded, 0-2 foot interval drive 4
4 DUP I 55 |9 moist, fill, debris. o spoons for additional
SPLIT 14 SAND (SM), dark brown, silty, fine, sample volume
- 16 8 subrounded, moist, tight. Blow counts: 8,9,14,16
9 SAND (SP), buff, fine, graded, moist. 7,7,14,7
= LITH] 24 13 ~ 3,6,10,10
_ 13 B 6,6,18,14
6 SAND (SP), brown, fine, graded, moist, buff
5= LTH | 46 g __ colored from 4-4.5 feet.
- 8 -
2 PID Instrumentation
V_ utH | 68 2 | SAND (SP), buff, fine, graded, subrounded, P! 101 HNu Systems
3 water table at approximately 7 feet, 10.2 eV lamp
- 4 2 L~ hydrocarbon odor. PID Background=0.0 ppm.
_ i 8 | SAND (SP), buff to tan, medium, graded, :
BH | 810, strong hydrocarbon odor.
a—t 11
10
_ | Total depth of boring=10 feet.
15 o =
20 = =
-] -
GS=Ground Surface
DUP=Duplicate
] N SPLIT=Split Sample
25 w—d - LITH=Lithology
— - BH=Bottom of Hole
- — Y =Water table during
B drilling
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTHNA
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _ N/A
= HOLE DIAMETER ___8 1/4 INCHES WELL MATERIAL _N/A
ﬁ TOTAL DEPTH 10 FEET )




(" BORING/WELL NUMBER_SB-123 CLIENT __ U.S. ARMY CORPS OF ENGINEERS )
PAGE 1 OF 1
DATE STARTED 3/20/90 COMPLETED 3/20/90 PROJECT FORT STORY PA/SI
SITENUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _14.29 FEET, NGVD GEOLOGIST _MARK SHUPE N225341 E2724503
w - ~ O
I _. o < w ~1= 4 [2]
& ,8 % % CE g E ag % 9 8 < GEOLOGIC DESCRIPTION COMMENTS
5= & Bs |2° Slg|%°
3 ; ; 0-2 foot interval drive 2
_ ] 3 | SAND (SP), quartz, tan to buff, fine-medium »
GS | 02 3 grained, subrounded, well sorted, trace sil. spoons for additional
_ B sample volume
3 Blow counts: 3,3,3,3
- _ 1,2,2,3
— 1 — .
. PID Instrumentation
S5ed LITH | 46 g L. SAND (SP), quartz, tan to buff, medium PI' 101 HNu Systems
2 grained, subrounded, well sorted. 10.2 oV lamp
7] ‘; [~ SAND (SP), quartz, white to tan, medium PID Background=0.0 ppm.
W_ LITH 6-8 6 — grained, subrounded,well sorted:;
8 encountered water table at 7 feet, strong
- 7 ~ hydrocarbon odor.
ut | 810 |2 -
2 SAND (SP), quartz, tan, fine-medium
“utH |10-12 5 — grained, subrounded, well sorted, clean,
3 hydrocarbon odor.
-—t 8 p—
4
~ BH ]12-14 2 —
- 3
15 . Total depth of boring=14 feet.
20 — p—
_ R GS=Ground Surface
25w b LiTH=Lithology
— - BH=Bottom of Hole
- - Y =Water table during
B drilling
JMM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
.. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER  WELL DIAMETER _N/A
S HOLE DIAMETER ____8 1/4 INCHES WELL MATERIAL _ VA
ﬁ TOTAL DEPTH 14 FEET )




{ BORING/WELL NUMBER MW-115 CLIENT __U.S. ARMY CORPS OF ENGINEERS _ paGE 1 OF 1 )
DATE STARTED 3/21/90 COMPLETED 3/21/90  PROJECT __ FORT STORY PA/SI

SITENUMBER 6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _10.00 FEET, NGVD GEOLOGIST _GARY B. ENLOE N225998, E2724411
w ~ ~ (&)
I _. o < o ~1 = 49
== L > oelIg]l=aun
=8| S EEel32|2E|23]3% GEOLOGIC DESCRIPTION COMMENTS
o=l < EE —1 © = 4 O
w pz @ o
_ 1 Concrete.
28 1.5-3.5 foot interval drive
-4 GS N.535 Sg 4.0 ML | SILT (ML), brown, sandy, gravel, fill, 3 spoons for additional
30 hydrocarbon odor, quartz. sBTéCvpfoxglt:m;S 28.28.30
6 : SAND (SP), brown, fine, graded, rounded, ' 26.28.38.25
- S! lasssf 12] 1.0 — moist, quartz. 12,21,30,40
GEO 18 . S
5 e 21 L. SAND (SP), tan, medium, graded,
subrounded; water at 3.5 feet. ,
_ | . . . PiD Instrumentation
SAND (SP), brown, medium, 2 inch silty sand | p| 101 HNu Systems
_ | seam at 6 feet, grading into gray color at 10 10.2 eV lamp
feet. PID Background=0.0 ppm.
10~ 3 =
o utH [1012| § -
- 13 =
- - Total depth of boring=12.5 feet.
15 m— =
\ & =
20 = ==
- - GS=Ground Surface
= — Si=Soil/Groundwater
interface
25 e | GEO=Geotechnical
- | ‘ LITH=Lithology
- - Y =Water table during
N driliing
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 12 FEET _
. Consulting Engineers, inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER ___2 INCH
o HOLE DIAMETER _ 8 14 INCHES WELL MATERIAL SCHEDULE 40 PVC
ﬁ TOTAL DEPTH 12.5 FEET )




f BORING/WELL NUMBER_MW-116 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/21/90 COMPLETED 3/21/90 PROJECT FORT STORY PA/SI
SITENUMBER 6 SITE NAME _LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION _70.04 FEET, NGVD GEOLOGIST GARY B. ENLOE N226023, E2724537
o 1= [ = &)
T _ | O MHpZ 2] =1 a9
== Ll > = 1O X))
o3| 5 Bte c;, f T 8|%23|3% GEOLOGIC DESCRIPTION COMMENTS
8=l 5 Bz |29 2|g7|°°
Concrete.
| 22 IO ] SILT (ML), brown, sandy. 1.5-3.5 foot interval drive 2
GS |1.5-3.5 40 20 : SAND §SPg, buff, fine, subrounded, graded, moist. spoons for additional
_ 42 | SAND (SP), green, silty, tight, gravel, fill, sample
A 4 15 water at 3.5 feet. Blow counts: 25,35,40,42
n GSEIO 3555 29 ™ SAND (SP), buff, medium. 12,14,18,12
5 e gg = PID Instrumentation
Pl 101 HNu Systems
] ~ : 10.2 eV lamp
1 SAND (SP), dark brown, medium, well
U lss7sl © - sorted, subrounded, woodfill, PID Background=0.0 ppm.
IE® ¥ N 4
- 4 — SAND (SP), brown, fine, graded, subrounded, 3.5-5.5 foot interval drive
quartz. 2 spoons for additional
] — sample
— | Blow counts: 15,29,30,29
10 3 8,7,7,6
— _ 6 - i
LITH §10-12 7 SAND (SP), buff, medium, graded. Auger advanced to 14 feet
- 9 to hammer out flowing
_ |_ Total depth of boring=12 feet. sand wiroller bit.
15 e -
20 ——— j—
— — GS=Ground Surface
n — SI=Soil/Groundwater
_ | Interface
25 e - GEO=Geotechnical
— — LITH=Lithology
- = Y =Water table during
B drilling

DRILLER HARDIN AND HUBER, INC.

JMM James M. Montgomery
. Consulting Engineers, Inc.

- a
aaa

@

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES
12 FEET

WELL COMPLETION DEPTH 12 FEET
METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER _ 2 INCH I.D.
WELL MATERIAL SCHEDULE 40 PVC

J




\o

4 BORING/WELL NUMBER MW-117 CLIENT _ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/20/90 COMPLETED 320/90  PROJECT FORT STORY PA/SI
SITE NUMBER 6 SITE NAME LARC MAINTENANCE AREA COORDINATES
GROUND ELEVATION 13.97 FEET, NGVD GEOQOLOGIST_GARYB. ENLOE N225436, E2724496
L ] ~ [&)
s > W= Pl XY
58| S EZel3Z|2 5/22]32 GEOLOGIC DESCRIPTION COMMENTS
=l = E=T 129 &l
a » 2 om o
7 SAND (SP), brown, fine, graded, subrounded, 0-2 foot interval drive 3
-4 Gs 0216 0 gravelfill at 6-12 inches. spoons for additional
10 sample volume
- 8 Blow counts: 7,6,10,8
5,5,8,12
- 55,67
n SAND (SP), buff to tan, medium, moist,
5 e 6 b graded, subrounded, water table at foot | | drive 3
wl s : approximately 6 feet, hydrocarbon odor below S;Lo‘r’g flgirc\j/gitiorrll\;el
q oo 5-7 » 0.2 saturated zone. sample volume
- 8 Blow counts: 6,5,12,8
458,6
-] 1,2,3,4
7 PID Instrumentation
10— | Pl 101 HNu Systems
g SAND (SP), gray, medium to coarse, poorly 10.2 8V lamp
- 10-2 5 graded. PID Background=0.0 ppm.
- 3
15 —i Total depth of boring=15 feet.
20 — p—
7 GS=Ground Surface
7 S|=Soil/Groundwater
ol Y — . Interface
. GEO=Geotechnical
— Y =Water table during
drilling
-
JMM James M. Montgomery DRILLER _ HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 14 FEET
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __2 INCH I.D.
s HOLE DIAMETER ___ 8 1/4 INCHES WELL MATERIAL SCHEDULE 40 PVC
TOTAL DEPTH 15 FEET J




(" BORING/WELL NUMBER_MW-118
DATE STARTED 3/20/90 COMPLETED 3/20/90 PROJECT
SITE NUMBER __ 6

CLIENT __U.S. ARMY CORPS OF ENGINEERS

FORT STORY PA/SI

PAGE 1 OF 1 A

SITE NAME LARC MAINTENANCE AREA

COORDINATES

-
aaa

S

GROUND ELEVATION __13.71 FEET, NGVD GEOLOGIST _MARK SHUPE N225250, E2724498
w - ~ O
FEl & BE= OElFOI=Zn
a3l s EEe E 2|z g|%9 95 GEOLOGIC DESCRIPTION COMMENTS
o=l < EE |29 =z O
wn pe [49] 0]
4 Gs | Cement: thickness=19 inches. Core through cement.
- 6 = . PID Instrumentation
16 SAND (SP), quartz, tan to brown, medium
_ LITH J1.53.5 32 L | grained, subrounded, well sorted, trace silt. '13(') LOSVHIZ;F?VStemS
35 PID Background=0.0 ppm.
5— p—
- 6 -
Vi uti | s8 110 1 | SAND (SP), quartz, dark gray, medium
8 grained, subrounded, increase moisture
. 9 6 L. content.
- s 8-10 9l 4 | SAND (SP), quartz, gray-buff-clear, medium
9 grained, well sorted, water table encountered at
] i 5 1 | SAND (SP), quartz, tan-brown,
GEO 11012 171 subrounded, trace silt.
- g - )
- . 12 | SAND (SP), quartz, clear-light gray, medium
LITH 113-15 15 1 grained, subrounded.
15 18
_ | Total depth of boring=15 feet.
20— =
n B GS=Ground Surface
B B Sl=Soil/Groundwater
25 e e Interface
- = GEO=Geotechnical
~ - Y =Water table during
drilling
JMM James M. Montgomery ~ DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 15 FEET

Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER _ 2 INCHES

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES

15 FEET

WELL MATERIAL SCHEDULE 40 PVC

J




Geotechnical Grain Size Analyses



PROJECT:

Fort Story LOCATION:  yjrginia Beach, VA.
RING NO. . SAMPLE NO. DEPTH: CONTRACT NO.
BORIN Site 6 SEMW115 6' 90-075
U.S. STANDARD SIEVE SIZE o o d3 HYDROMETER
=n Zie 2' do 'Z)f 29 ro
100 T ; == ; : o
N ' : \\ . 1 v
' : . . i o >
90 ? : ] \ : . r‘?|
: , ; : = A
5 80 . : : ' 20 ~
p 4 2 . :
n ' R . o
& 1o : : ; o 8
& T 4 i)
' : \! : o
- 60 T . : g 40 m
5 ; 2 \ a N
g T N 0
2 40 ! : - AH- : H 60 =
: , : )
*E 30 i : : L 70 X
w ' L : \ |- -
z : : : N H
g ) H : : F
10 90 ™
& ' : N e
V . e SN ]
°5 odi S, © S o ~ ,; = = 1100
S 2 2 = g « T3 s °o s 8 8
ry . o (o] (@]
GRAIN S1ZE - IN MILIMETERS
' GRAVEL SAND
BOULDERS COARSE | FINE {coarse | meoium | FinE SILT OR CLAY
SAMPLE NO. DEPTH LL P.l. M.C. Unified Soil Description Earth
SEMW115 6 - | wp.| 21.3 | sp Tan sand N e | Engineering

Ir Sriences, Inc.

GRAIN-SIZE DlSTRIBUTlON

TESTED BY:
R

DATE
7-12-90

CHECKED BvY:

PAD

19

SHEET No. _—__ 32

OF




PROJECT: rort story LOCATION: Virginia Beach, VA.
BORING NO. . SAMPLE NO. DEPTH: CONTRACT NO.
Site 6 S6MW116 4' 90-075
U.S. STANDARD SIEVE SIZE o o 48 HYDROMETER
= 2 e 3. go Zv Z° za
100 T AN H : " o
E X : F m
90 : . \ . — - 10 3
: : - ; : m
S 80 ' : N : : 20 -
2 . : ANH : A
2 ! : X ' i 3
2 70 ' : ANIE : ; 0>
- . : TN ' F »
. 60 ; : _ < ; E a0 m
o ] H .
‘;‘ 20 . : \\\ : : 50 2
w40 ‘:\\ 60 3
(e . " " o
Y 30 : : : ANE 0 3
w - 1 d s —
. h . 0
w " T \ b =
E o : : S U 0 3
a ' ' . 1 =
°5 (S l‘ i m eR—— & ,\ L N 100
; ) o d ) . < =
8 S o = : ~ - :5 g °5 g § 8
GRAIN SIZE IN MILIMETERS © © Q
' GRAVEL SAND R CLAY
BOULDERS COARSE | FINE |coarse | MEDIUM | FINE SWt o L
SAMPLE NO. DEPTH LL. Pl M.C. Unified Soil Description 4 Earth
S6MW116 4" - N.P.| 9.0 SP-SM Tan slightly silty sand j Engineering

w/some gravel

B Sciences., Inc.

GRAIN- SIZE DISTRIBUTION
TESTLD BY: DATE:

RMP 7-12-90
CHECKED BY:

PAD SHEET No._20 oF _32




PROJECT: [0t Siony LOCATION® " yirginia Beach, VA.

BORING NO. ) SAMPLE NO. DEPTH: CONTRACT NO.
Site 6 S6MW117 5! 90-075
U.S. STANDARD SIEVE SIZE o so  J8 HYDROMETER
z, . 2, go 2 z2 zd
100 T B l . ' : 0
: : : ; f m
90 : . N : ; o
: : \ : . m
' . \NBE 20 z
< 80 : : : :
z 1 A : -
2, o ; ; 30 Q
Q. . : N 2
- . \' . 40 m
e %9 : \ : %
O H ] H :
g ; : . T\ : 50 @
® 40 ; ; 6o 3
: ' : : >
- : : o o %
N - 1 d : =
- 20 . ! : 8o m
z : : \ : w
O 1 H 3 z
g lo ] H ?;\\_ 90 :_O“—
° 9] o © S ) w — 1 100
(o] - 4 ha (o] Fal
g 2 = 2 ¢ & - 3 %% s B 3
e . o o o
GRAIN SIZE - N MILIMETERS
' GRAVEL SAND
BOULDERS CoARSE | FINE |coamst | meotum | FINE SILT OR  CLAY
SAMPLE NO. DEPTH L.L. P.l. M.C. ‘Unified. Soil Description £d Earth
S6MW117 5 - N:P.{ 19,1 SP-SM | Tan slightly silty sand Engineering

b Sriences, Inc.

GRAlN SIZE DISTRIBUTION

TESTED BY: DATE
RMP 7-12-90

CHECKED BY:
PAD SHEET No. 21 _or 32




PROJECT:  rort Story LOCATION=  yirginia Beach, VA.
‘ , CONTRA .
BORING NO. Site 6 SAMPLE NO,‘ SEMW118 DEPTH 10.0" NT CT9549075
U.S. STANDARD SIEVE SIZE o so d8 HYDROMETER
=n Z e 2" zde 2" 29 Zeo
100 T ; T : : - o
' i ' I 3
50 : j : ; o =
: 1 . M m
. . ) : : 20 X
S 80 : . : '
2 : : ARE : -
2 70 : : : 30 ¢
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Monitoring Well Construction Summary Sheets



JMM James M. Montgomery BORING NO. Mw-115
<, Consulting Engineers, Inc. I

MONITORING WELL SHEET
PROJECT Fort Story PA/IS LOCATION _Site 6 DRILLER Hardin and Huber Inc.
] DRILLING
PROJECT NO._1868.0401 BORING___MW-115 METHOD _Hollow Stem Auger
ELEVATION DATE 3/21/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD Air Suring/Pumping
GROUND N ELEVATION OF TOP OF SURFACE CASING: 10.00 ft.
ELEVATION'| "y mL N ELEVATIONS OF TOP OF RISER PIPE: __936ft.
X A 2 A %
N/ /> TYPE OF SURFACE SEAL: Cement Grout
? %
/] ]
7 Zn .D. OF SURFACE CASING: 8 inch
2 9 TYPE OF SURFACE CASING: ____ Steel
]
2 — RISER PIPE I.D.: 2 inch
2 TYPE OF RISER PIPE: Schedule 40 PVC
7
2 —— BOREHOLE DIAMETER: 8 1/4 inch
2 TYPE OF BACKFILL: Cement Grout
4
—— ELEVATION/DEPTH OF SEAL: 1.5 1.
—— TYPE OF SEAL: Granular Bentonite
— DEPTH TO TOP OF SAND PACK: _20ft
T ELEVATION/DEPTH TOP OF SCREEN: _ 25
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.020 inch X 10 feet
.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 1251t
ELEVATION/DEPTH BOTTOM OF SANDPACK: 1251t
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 1251




JMM James M. Montgomery BORING NO. Mw-116
< Consuiting Engineers, Inc.
MONITORING WELL SHEET

PROJECT Fort Story PA/IS LOCATION __Site 6 DRILLER Hardin and Huber Inc.
] DRILLING
PROJECT NO._1868.0401 BORING____MW-116 METHOD _Hollow Stem Auger
ELEVATION DATE 3/21/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD Air Surging/Pumping
GROUND N ELEVATION OF TOP OF SURFACE CASING: _10.04ft.
ELEVATION' | 7] I N ELEVATIONS OF TOP OF RISER PIPE: _977ft.
- ~~ay
N A y
< 2 ;/ TYPE OF SURFACE SEAL: Cement Grout
g %
i “ .
; 7n .D. OF SURFACE CASING: 8 inch
g 9 TYPE OF SURFACE CASING: ___ Steel
%
] B——— RiserPIPE LD 2 inch
2 /4 TYPE OF RISER PIPE: Schedule 40 PVC
S
/7 |
,/f Zni BOREHOLE DIAMETER: 8 1/4 inch
%
2 /A'——— TYPE OF BACKFILL: Cement Grout
/IR
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
—— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: 2.0 ft.
ELEVATION/DEPTH TOP OF SCREEN: __25ft
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.020 inch X 10 feet
I.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 12.5 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
- ELEVATION/DEPTH OF HOLE: 14.0 ft.




JMM James M. Montgomery BORING NO.  MW-117
£ Consulting Engineers, Inc. -

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION Site 6 DRILLER Hardin and Huber Inc.
i DRILLING
PROJECT NO. __1868.0401 BORING MW-117 METHOD, Hollow Stem Auder
ELEVATION DATE 03/20/90 DEVELOPMENT |
FIELD GEOLOGIST Gary B. Enloe METHOD __Bailing/Pumping
‘4; - ELEVATION OF TOP OF SURFACE CASING: 16.28 ft.
- ELEVATIONS OF TOP OF RISER PIPE: 16.00 ft.
<———1—— STICK-UP TOP OF SURFACE CASING: 2.31 ft.
| i ) 2.03 it.
GROUND ,/ STICK-UP RISER PIPE: __2.03ft.
ELEVATION ~ i TYPE OF SURFACE SEAL: Cement Grout
X /1 -— 4
\; 2 > I.D. OF SURFACE CASING: 4 inch
2 1 TYPE OF SURFACE CASING: Steel
/7
2 44— RISER PIPE 1.D.: 2inch
; 2 TYPE OF RISER PIPE: Schedule 40 PVC
g %
2 g BOREHOLE DIAMETER: 8 1/4 inch
S .
% #—— TYPE OF BACKFILL: Cement Grout
.
; [ ELEVATION/DEPTH OF SEAL: 2.0 ft.
1 U
—— TYPE OF SEAL: Granular Bentonite
I X 3.0 ft.
DEPTH TO TOP OF SAND PACK: —_—
I ELEVATION/DEPTH TOP OF SCREEN: 4.0t
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: .020 inch X 10 feet
1.D. OF SCREEN; 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 14.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 14.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
- Formation
—e ELEVATION/DEPTH OF HOLE: 14.0 ft.




JMM James M. Montgomery

£ Consulting Engineers, Inc.

BORING NO. Mw-118

MONITORING WELL SHEET

PROJECT Fort Story PA/IS LOCATION __Site 6 DRILLER Hardin and Huber Inc.
DRILLING
PROJECT NO__1868.0401 BORING MW-118 METHOD _Hollow Stem Auger
ELEVATION DATE 3/20/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD __Bailing/Pumping
GROUND - ELEVATION OF TOP OF SURFACE CASING: _13.71ft
d : 13.24 ft.
ELEVATION' | '|§ : - ELEVATIONS OF TOP OF RISER PIPE: _13.24ft.
& ~—
N A N~ 4
77 TYPE OF SURFACE SEAL: Cement Grout
g /]
] /] ;
a4 U 1.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___Steel
%
7 49— — RISER PIPEL.D.: 2inch
2 7 TYPE OF RISER PIPE: Schedule 40 PVC
I’
2 7n BOREHOLE DIAMETER: 8 1/4 inch
%
7 TYPE OF BACKFILL: Cement Grout
%
7
ELEVATION/DEPTH OF SEAL: 2.8 ft.
TYPE OF SEAL: Granular Bentonite
DEPTH TO TOP OF SAND PACK: __38ft.
I ELEVATION/DEPTH TOP OF SCREEN: _ 50f
= - TYPE OF SCREEN: Schedule 40 PVC
= SLOT SIZE X LENGTH: 0.020 inch X 10 feet
— |.D. OF SCREEN: 2inch
= TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 15.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK:
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 15.0 ft.




Monitoring Well Development Sheets



&2 Earth
E %ﬁ Engineering
b Sciences. Inc.
Monitoring Well Development Sheet /™~ - "Hs

Project: _F¢t Syl Location: S5(7¢ 6

Project No. [96%. 049! Dates:

Field Geologists:__ 6 - 70—=5c1__ & D. ENGzA D

Barrel ID: $6 N 115 No. of Barrels: 35594/

Initial Development Method _A. &4 Su- 9e> Init. Dev. Date: __2-25-%0

Initial Volume Removed: e G4(  Time Started: /S%0 Finished: /6 o0

Initial Team Members: _GAZs Erloe

Water Level (Initial): __4-33
Total Depth (BOH): ___ /(.06

Designed Depth: ) 2- (
Depth of Sediment: ). def

Water Level After Initial Development: Hdz

BOH After Initial Development: le. 51

Final Development Method: _PUHIPM 9 Fin.Dev.Date: 4Y-§-%0

Final Volume Removed: |65 54|  Time Start: (Y 5 Finished: _/725
Final Team Members: _G4 -TowSo1 4§ D. GAD  (2eST Geoles 1s79)

-~

Water Level Start: 4- 25 Finished: 4:3% Ph: £SO EC: 145 T°C: /63
Total Depth Start: 12.S Finished: (2.S

0,, TOX, Lel and Organic Vapor Problems Encountered: H-Nuc 2pp Le ﬁ( >250%,
o, 3. .| (A al¢

Action: Q None Needed
g Need: Hﬁcl\l’At‘\ UFN.AN i

Mot 7o/ Bt eaT y 74



&2 Earth
E@ i Engineering
B Sclences, Inc.
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Well#: Mw 115 £rgm well




&3 Earth
ﬁ Engineering
b Sciences. Inc.

Monitoring Well Development Sheet MW | 16

Project: _tolr Srots Location: _9/7¢ 6
2-27-50

Project No. _1868&. 049} Dates: & % 49:8-99

Field Geologists:

Barrel ID: S Hw U6 THeu H0 No. of Barrels: 2 - 5594/

Initial Development Method _AZ Su/5¢®» Init. Dev. Date: T 3-27-90

ot

Initial Volume Removed: % ‘nveA Time Started: 1600 Finished:% / 430

Initial Team Members: [ Aly ERLoE

Water Level (Initial): 4.6/

Total Depth (BOH): 12-5)
Designed Depth: [2.50
Depth of Sediment: —O0—

Water Level After Initial Development: H.9¢

BOH After Initial Development: 12.08

Final Development Method: P Jrpe™S Fin.Dev.Date: M 9

Final Volume Removed: [1O Time Starf: [000 Finished: [©5 ‘_'J

Final Team Members: _ 6 -7025d4 § D .EROGLAD

Water Level Start: 4.5% Finished: “f>">/ Ph: 4£'%> EC: 155 TeC: _16-0
Total Depth Start: _12-60  Finished: 2 60

0,, TOX, Lel and Organic Vapor Problems Encountered: Nonm &

Action: B None Needed
O Need:



&d Earth
Engineering
E Sciences. Inc.
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u &34 Earth
LI i Engineering
b Sciences. Inc.

Monitoring Well Development Sheet MM - l 7

Project: fol7 Sror4 Location: _S:7¢ 6

Project No. 85 186%.0/9! Dates: U-2-50 4 Y-£-50

Field Geologists: é 7j0=s04 £ D ENCAYY (ST ﬁgoc.cf,/s 7S

Barrel ID: 56 MW 172 TXxu Hy0 No. of Barrels: _3 - 55 44/

Initial Development Method _(24: L« 9 Init. Dev. Date: _¢-2-90

Initial Volume Removed: 323941  Time Started: (0S5 Finished: 35S 6/;»:59 Tf“\ w
In Al

Initial Team Members: G T09504  E D ERNGLAAD

Water Level (Initial): 7.35

Total Depth (BOH): 4. 1)
Designed Depth: 4
Depth of Sediment: &)

Water Level After Initial Development: _7.3%

BOH After Initial Development: (d.14

Final Development Method: p vrping Fin.Dev.Date: _¢-6-90
Final Volume Removed: _ /44 Time Start: _ 1590 Finished: ;S90

Final Team Members: _ G 70=501 & D ENLAD

Water Level Start: _7.21 Finished: 7-¢(  Ph: é‘lg EC: [5‘)/ T°C: lég
Total Depth Start: [4-({  Finished: (4.4

0,, TOX, Lel and Organic Vapor Problems Encountered: Lel 3% 077.6 H-mue (3.2 14 Holc

Action: A None Needed
B Need: MpaTame> yo Ay Fron

3 MoaTose) hrBiear Al

Lell & S9MPles



2 Earth
Englneering
E Sciences. Inc.

S g A D45
e“e;o:%&&xp ép&oe o < ;:b(:::g:@‘& o Ko q}:\:&\ii-&.“‘éie@ % % &

o \e&x@e x&‘%@@?’\ OQQ*C“ e oeé,x@ @5% x@{»“p{%“; G ‘QXQ\O %Qw S Q&%@le\oi&é £ Q)OQQ) Q&‘O\ o &\5
d2%epos | v | |28 | i |yd | o v S 163 bt | 642 | 250 e
‘ 45| v v 5 -2 | 637|220

1615 v 735 | yd |4 | .03 v < £5 [1bY [6-60 | 210
4670/ 1500 7| 721 7|z 2 |b2]| - Mo 6’67.0;::;\:.40

150! i 1z 942 1621636 | 2%

1505 v | an S 191649 | Yo

1507 v v 1z 59 14 J64S| Ho

HE v vz 67 1163|645 60

e N S 7% |63 | 6] 159

1S d K o3 [16-5 |g4s | 155

B I V1S e 1165|699 s

150 v K 125 165 1649 | 155

(534 d ¢ 156 | 16s 1695|155

153 d Y| g 168 | 16S 645|155

sl |V ] 72 “ 15 s 1ss|645] 155
4-10 s “ s 166 | 162 ]643]| 170 | 6.9 | D E8AD
Location: &7 Sioky  (ARc B/ g a e
Site #: #4 TolBDry Fhren RHrS BTTCs ShpPk

CWell#: Mw N7 ﬂeNaJcb From WU



Jlm JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.

BY_________DATE________ CLIENT SHEET _______ _ofF____
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&4 Earth
i Engineering
& Sciences. Inc.

Monitoring Well Development Sheet MW~ (/&

Project: _ Fods Sioty TEp Location: _S:7¢ 26

Project No. _[%66.0101 Dates: 4-2-90 4 Y-6-90

Field Geologists:___(57Z0/9¢  7ORSON

Barrel ID: S6MW LG Dev HzD No. of Barrels: 3 . 55 cn |

Initial Development Method _2A:L.4 A Init. Dev. Date: _4-2-90
Initial Volume Removed: _ (3 9AL  Time Started: J60S  Finished: [70S

Initial Team Members: & “T.0504 2 D ENGLAD

Water Level (Initial); 695

Total Depth (BOH): 3.77
Designed Depth: 5.0
Depth of Sediment: 138 ’

Water Level After Initial Development: _ 6-55

BOH After Initial Development: [5.1S

Final Development Method: 400/1,0"' 9 Fin,Dev.Date: _Y-6 70

Final Volume Removed: _[b6 g4 Time Start: 1350 Finished: _[43{
Final Team Members: _ 8- 7050 #  D. ENGeAAS  CESL (80Lo5/TS

Water Level Start: _6-6C  Finished: 660 Ph: 536 EC: 50 T°C: Jb-b
Total Depth Start: _5.!S  Finished: 155

0,, TOX, Lel and Organic Vapor Problems Encountered: __ Ag~C

Action: A None Needed
O Need:
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l_\VAM JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.

BY DATE __ ___ CLIENT SHEET __ _____ oF
CHKD.BY _______ DESCRIPTION Fere7” STOFE ¥ JOB NO
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Monitoring Well Development Photographs



Fort Story, Virvins

Site Number: 6
Well Number: MW-113

-
——
-uuﬁnm-
= 3

Site Number: ©
Well Number: MW-116



Site Number: 6
Well Number: MW-117

Site Number: o
Well Number: MW-113



In Situ Permeability Data
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RAW DATA
WELL # S6MW115

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .28 GALLONS

LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 3.95 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 7.80 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

16. 6. 3 4.40 .06
16. 6. 4 4.24 .08
16. 6. 5 4.13 10
16. 6. 6 4.08 11
16. 6. 7 4.05 13
16. 6. 8 4.03 .15
16. 6. 9 4.01 .16
16. 6.10 4.00 18
16. 6.11 4.00 20
16. 6.12 3.99 21
16. 6.13 3.98 23
16. 6.14 3.98 25
16. 6.15 3.98 26
16. 6.16 3.97 .28
16. 6.17 3.97 .30
16. 6.18 3.97 .31
16. 6.19 3.97 .33
16. 6.24 3.97 41
16. 6.29 3.96 50
16. 6.34 3.96 58



08:55:08.18 SITE 6, LACV FACILITY, WELL SEMW1iS TUE 25-29-189C

WELL # S6MW115

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 3.85 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1MINUTES)
.06 4.40 .45 .262 15.789
.08 4.24 .29 .169 12.500
.10 4.13 .18 .105 10.345
.11 4.08 .13 .076 8.824
.13 4.05 .10 .058 7.692
.15 4.03 .08 .047 6.818
.16 4.01 .06 .035 6.122
.18 4.00 .05 .029 5.556
.20 4.00 .05 .029 5.085
.21 3.99 .04 .023 4.688
.23 3.98 .03 .017 4.348
.25 3.98 .03 .017 4.054
.26 3.98 .03 .017 3.797
.28 3.97 .02 .012 3.571
.30 3.97 .02 .012 3.371
.31 3.97 .02 .012 3.191
.33 3.97 .02 .012 3.030
.41 3.97 .02 .012 2.418
.50 3.96 .01 .006 2.013
.58 3.96 .01 .006 1.724
.66 3.96 .01 .006 1.508



08:55:08.87 SITE 2. LACY FATILITY. WELL 3AMWI1LS TUE 02-25-1990

PERMEABILITY BASED ON COOPER. BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02x ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 8.75E-03
PERMEABILITY= 2.02E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.84E-04 * -SLOPE

COMPUTER CALCULATES
PERMEABILITY VARIES MORE THAN 20% DEPENDING ON THEEQUATION USED

FOR X ON Y: HVORSLEV PERMEABILITY=1.58E-02 CM/SEC
BOUWER PERMEABILITY=6.00E-03CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=1.26E-02 CM/SEC
BOUWER PERMEABILITY=6.32E-03 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=1.40E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=6.16E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.28
SLOPE= -6.8

Y ON X
INTERCEPT= -.23
SLOPE= -7.2

CORRELATION COEFFICIENT= -.97
CALCULATIONS INDICATE THAT A VALUE OF 2.19 FEET FOR HO
OR A VALUE OF 1.769 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



08:55:20.96 SITE 6. LACV FACILITY, WELL S6MW115 TUE 05-29-18%90

WELL #  PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SeMW115 1.40E-02 2.02E-02 5.88E-07 .00 6.16E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE b. LACY FACILITY. WELL S6GMWIIS

MON 11-05-1990
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LOG HERD RATIO VS TIME




09:10:55.40 SITE 8. LARC FACILITY. WELL S6MW1168 TUE 058-29-1890

J.

RAW DATA
WELL # S6MW116

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .28 GALLONS

LENGTH OF AQUIFER TESTED= 20.00 FEET
VALUE OF HO= .13 FEET

STATIC WATER LEVEL= 4.52 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 8.03 FEET

SLUG TEST DATA:

TIME WATER LEVEL TIME SINCE TEST
(FEET) BEGAN (MINUTES)

17.56. 9 4.57 16
17.56.10 4.57 18
17.56.11 4.57 19
17.56.12 4.56 21
17.56.13 4.56 23
17.56.14 4.55 24
17.56.15 4.55 26
17.56.16 4.55 28
17.56.17 4.55 29
17.56.18 4.54 31
17.56.23 4.53 39
17.56.28 4.53 48
17.56.33 4.53 56



:10:55.36 SITE 6. LARC FACILITY. WELL S6MW1165 TUE 05-29-1990

WELL # SEMW116

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .13 FEET

STATIC WATER LEVEL= 4.52 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.16 4.57 .05 .385 6.250
.18 4.57 .05 .385 5.660
.19 4.57 .05 .385 5.172
.21 4.586 .04 .308 4.762
.23 4.56 .04 .308 4.412
.24 4.55 .03 .231 4.110
.26 4.55 .03 .231 3.846
.28 4.55 .03 .231 3.614
.29 4.55 .03 .231 3.408
.31 4.54 .02 .154 3.226
.39 4.53 .01 .077 2.542
.48 4.53 .01 077 2.098
.56 4.53 .01 .077 1.788



TTTT T s SSesalll. MBLL OOMW1IG TUE 05-29-1990

WELL # S6MW116

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY21.76E—O4/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02x ALPHA

COMPUTER CALCULATES
ALPHA=1_00E-05 MATCH TIME= 4.86E-02
PERMEABILITY= 3.63E-03 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / AG TIME
BOUWER PERMEABILTY=8.90E-04 x ~SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=2.05E-03 CM/SEC
BOUWER PERMEABILITY=1.99E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= - .07
SLOPE= -2.1

Y ON X
INTERCEPT= -.01
SLOPE= -2.4

CORRELATION COEFFICIENT= -.95
CALCULATIONS INDICATE THAT A VALUE OF -13 FEET FOR HO
OR A VALUE OF 2.021 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



09:11:13.84 SITE 6, LARC FACILITY, WELL S6MW118 TUE 05-25-1990

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SEMW116 2.05E-03 3.63E-03 5.88E-07 .00 1.99E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 6. LARC FACILITY. WELL SB6MWI16

MON 11-05-1990

07:13:22.99
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09:25:47.03

SITE 6, LARC FACILITY. WELL S6MW117

RAW DATA

WELL # SeMW117

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES
VOLUME OF WATER=
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO=

.28 GALILONS

.17 FEET

STATIC WATER LEVEL= 9.13 FEET
LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 7.16 FEET

SLUG TEST DATA:

15.
15.
15.

15

15.
15.

15

15.
15.
15.
15.

15

15.
15.

15

15.

WATER LEVEL TIME SINCE TEST

TIME
(FEET)
20. 4 9.34
20. 5 9.26
20. 6 9.24
.20. 7 9.22
20. 8 9.20
20. S 9.20
.20.10 9.19
20.11 9.18
20.12 9.17
20.13 9.16
20.14 9.17
.20.15 9.16
20.16 9.16
20.17 9.15
.20.18 9.15
20.19 9.15

BEGAN (MINUTES)

THU 06-21-198C



09:25:47.43 SITE 6, LARC FACILITY, WELL S6MW117 THU 06-21-1990

WELL # S6MW117

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= .17 FEET

STATIC WATER LEVEL= 9.13 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.08 9.34 .21 1.235 13.043
.09 9.26 .13 .765 10.714
.11 9.24 11 .647 9.091
.13 9.22 .08 .529 7.895
.14 9.20 .07 .412 6.977
.16 9.20 .07 .412 6.250
.18 9.19 .06 .353 5.660
.19 §.18 .05 .294 5.172
.21 9.17 .04 .235 4.762
.23 9.16 .03 .176 4.412
.24 9.17 .04 .235 4.110
.26 9.16 .03 .176 3.846
.28 9.16 .03 .176 3.614
.29 9.15 .02 .118 3.409
.31 9.15 .02 .118 3.226
.33 9.15 .02 .118 3.061



09:25:47.81 SITE 6. LARC FACILITY. WELL S6MW117 THU 06-21-1990
WELL # S6MW117

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.78E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.88E-02% ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 4.50E-02
PERMEABILITY= 3.92E-03 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .98

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.65E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=2.11E-03 CM/SEC
BOUWER PERMEABILITY=3.13E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .17
SLOPE= -3.5

Y ON X
INTERCEPT= .20
SLOPE= -3.7

CORRELATION COEFFICIENT= -.98
CALCULATIONS INDICATE THAT A VALUE OF .42 FEET FOR HO

OR A VALUE OF 1.269 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



09:25:50.31 SITE 6, LARC FACILITY, WELL S6MW117 THU 06-21-1990

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SEMW117 2.11E-03 3.92E-03 5.88E-07 .00 3.13E-03

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 6. LARC FACILITY. WELL SBMWII17

MON 11-05-199¢0

07:18:23.48
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oLUG TEST OF WELL SBMWI117
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10:06:07.12

SITE 6. LARC FACILITY, WELL S6MW118

RAW DATA

WELL # S6MW118

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES
VOLUME OF WATER=
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO=

.28 GALLONS

1.72 FEET

STATIC WATER LEVEL= 6.02 FEET
LENGTH OF SCREEN= 10.00 FEET
WATER TABLE TO

SLUG TEST DATA:

16.
16.
16.
16.
16.
16.

16.
16.
16.
16.
16.
186.
16.

TIME
(FEET)
33. 1 7.04
33. 2 6.38
33. 3 6.17
33. 4 6.09
33. 5 6.07
33. 6 6.05
33. 7 6.04
33. 8 6.04
33. 9 6.03
33.10 6.03
33.11 6.03
33.12 6.03
33.13 6.03

WATER LEVEL TIME SINCE TEST

BOTTOM OF WELL= 8.67 FEET

BEGAN (MINUTES)

.03
.04
.06
.08
.09
.11
.13
.14
.16
.18
.19
.21
.23

THU 06-21-1990



10:06:07.46 SITE 6, LARC FACILITY, WELL S6MW118 THU 06-21-1390

WELL # S6MW118

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .28 GALLONS
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 6.02 FEET

SLUG TEST DATA:

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.03 7.04 1.02 -594 37.500
.04 6.38 36 .210 23.077
.06 6.17 15 087 16.667
.08 6.09 07 .041 13.043
.09 6.07 05 .029 10.714
.11 6.05 03 017 9.091
.13 6.04 .02 012 7.895
.14 6.04 .02 012 6.977
.16 6.03 .01 0086 6.250
.18 6.03 .01 006 5.660
.19 6.03 .01 0086 5.172
21 6.03 01 008 4.762



10:06:07.78 SITE 6. LARC FACILITY, WELL S6MW118 THU 06-21-1990

WELL # S6MW118

PERMEABILITY BASED ON COOPER, BREDEHOEFT, AND PAPADOPULOS METHOD

PERMEABILITY=1.76E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.8B8E-02x ALPHA

COMPUTER CALCULATES
ALPHA=1.00E-05 MATCH TIME= 5.47E-03
PERMEABILITY= 3.23E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .98

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=9.06E-04 x -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.08E-02 CM/SEC
BOUWER PERMEABILITY=1.84E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .22
SLOPE= -20.

Y ON X
INTERCEPT= .28
SLOPE= -21

CORRELATION COEFFICIENT= -.99
CALCULATIONS INDICATE THAT A VALUE OF 3.98 FEET FOR HO
OR A VALUE OF 1.314 INCHES FOR EFFECTIVE CASING DIA.
MAY YIELD BETTER RESULTS

PERMEABILITY BASED ON REGRESSION FIT OF DATA - FERRIS & KNOWLES METHOD

INSUFFICIENT DATA POINTS WITH RECIPROCAL TIMES LESS THAN .300
NUMBER OF USABLE DATA POINTS= 0



10:06:10.56 SITE 6, LARC FACILITY, WELL S6MW118 THU 06-21-1390

WELL # PERMEABILITY PERMEABILITY STORAGE COEF PERMEABILITY PERMEABILITY
METHOD 1 METHOD 2 METHOD 2 METHOD 3 METHOD 4

SeMW118 1.08E-02 3.23E-02 5.88E-07 .00 1.84E-02

* METHOD 1 IS HVORSLEV
METHOD 2 IS COOPER, BREDEHOEFT, AND PAPADOPULOS
METHOD 3 IS FERRIS AND KNOWLES
METHOD 4 IS BOUWER



SITE 6. LARC FACILITY. WELL S6MWIIB
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Groundwater Sampling Logs



GROUNDWATER SAMPLING LOG

vy vEoor

PAGE 1 OF 1
FORT STORY
CLIENT __USACE TOTALWELLDEPTH _12. 5 MIN NUMBER WELL VOL TOBE PURGED _ 3 ____
SITE o WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER S BOREHOLE DIAMETER _83/4" VOL PER FT BOREHOLE (LESS CASING)(GAL) ___
JOB NUMBER __1868. (<4C |
STATIC WATER LEVEL (FT) _ 4. 1 AMT ONE WELL VOL (GAL) "1/ PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) _T:5, TOTAL GAL TO BE PURGED _22_ 3 SAMPLING SYSTEM _TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TurBIDITY]  PID
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GROUNDWATER SAMPLING LOG PAGE | OF {

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH _ 1 2 & MIN NUMBER WELL VOL TO BE PURGED _3
SITE (o WELL DIAMETER 2 VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER (s BOREHOLE DIAMETER __8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __ 1868, O4(_
STATIC WATER LEVEL (FT) __ <.¢] AMT ONE WELL VOL (GAL) 64! & - PURGING SYSTEM
STANDING WATER COLUMN (FT) &. & TOTAL GAL TO BE PURGED 4.4 SAMPLING SYSTEM _JEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED " CpLen
v - PURGED COMMENTS A
DATL TIME EC pH TEMP | TURBIDITY| PID
(GAL)
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GROUNDWATER SAMPLING LOG PAGE 1 OF 1
FORT STORY
CLIENT USACE TOTAL WELL DEPTH ba. ¢ MIN NUMBER WELL VOL TO BE PURGED ___3
SITE (,; WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL) __95
WELL NUMBER _MW (1 BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER _ 1868, 640 |
STATIC WATERLEVEL (FT) _ <1 -\ AMTONE WELLVOL (GAL)_ S-G& PURGING SYSTEM
STANDING WATER COLUMN (FT) A1-|___ TOTAL GAL TO BE PURGED ,e - g SAMPLING SYSTEM _TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED .
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY| PID
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GROUNDWATER SAMPLING LOG PAGE | OF | _

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __ 1275, MIN NUMBER WELL VOL TO BE PURGED __3
SITE .~ & - WELL DIAMETER z VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW i & BOREHOLE DIAMETER _ 8 3/a" VOL PER FT BOREHOLE (LESS CASING){GAL)
JOB NUMBER __ 1868, 04y
STATIC WATER LEVEL (FT) (. J. AMT ONE WELL VOL (GAL) _5_¢{ PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) &. 3 TOTAL GAL TO BE PURGED 1. 7 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
: . PURGED COMMENTS SAMPLER
DATL TIME (GAL) EC pH TEMP | TURBIDITY| PID
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- GROUNDWATER SAMPLING LOG PAGE 1 OF 1
FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __ 14O MIN NUMBER WELL VOL TO BE PURGED __3
SITE @ WELL DIAMETER 2 VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW | | 7 BOREHOLE DIAMETER _8 3/4” VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __1868. 04 0) :
STATIC WATER LEVEL (FT) _ H. & AMT ONE WELL VOL (GAL) _4-. ({8 PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) & - TOTAL GAL TO BE PURGED /1, (.. SAMPLING SYSTEM JEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED COMMENTS S
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GROUNDWATER SAMPLING LOG

PAGE | OF!
FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __ 19 MIN NUMBER WELL VOL TO BE PURGED __3
SITE S WELL DIAMETER 2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW 177 BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __ 1868,
STATIC WATER LEVEL (FT) ____<h."T AMT ONE WELL VOL (GAL) PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT)_ ¢ 3 TOTAL GAL TO BE PURGED SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED R L
PURGED OMMENT
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GROUNDWATER SAMPLING LOG PAGE 1 OF 1

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH _ 1 5. s MIN NUMBER WELL VOL TO BE PURGED __3
SITE __ & WELL DIAMETER __ 2~ VOL PER VERTICAL FT CASING (GAL) __ .35
WELL NUMBER _MW_{ 14 BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __1868, ¥
STATIC WATER LEVEL (FT) __7-O> AMT ONE WELL VOL (GAL) __1- (o PURGING SYSTEM _TEFLON BAILER
STANDING WATER COLUMN (FT) & & TOTAL GAL TO BE PURGED 22, @ SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED S L
PURGED
DATE TIME (GAL) EC pH TEMP | TURBIDITY|  PID
; . . “7 -~ |. ) 3RO ~Clecie
G990 (o4l O A1 > 41 4. & e Sorct MDS/EJD
" ) - B [Z_Q Lo
CeL43 |9 R0 15,6 3 K4 6 Fle Som MDS/EJD
- ; : . BROG-A
Cet 7 [ 1O Q10 |5.67 [A45 N Sen MDS/EJD
Y2 ROWN
OS5 (240 15.83 |R4.8 o> Seo MDS/EJD
TS 3 ko S I N/A MDS/EJD
- R , B rRewN
U6S5|2s 230 1589 a4 9 Lo, Sen MDS/EJD
. P // ) /,/’ ’/ // E N/A MDS/EJD
o ] -~ -
) - _(,/"/ _»// //"/ //// o /A MDS/EJD

FINAL : ¢ - . g g]
ithe[oreo] o kv s5e o s T afo o T 1 [oow, e

NOTES: Puc ¥ Q ey 2.5 I e TURBIDITY: g« . i( YA 136,




Soil and Monitoring Well Boring Lithologic Logs



(" BORING/WELL NUMBER SB-134

SITE NUMBER _NA

DATE STARTED 4/3/90  COMPLETED 4/3/90

GROUND ELEVATION 4.70 FEET, NGVD

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 )

PROJECT _FORT STORY PA/SI

SITE NAME _BACKGROUND BORING

COORDINATES

GEOLOGIST _MARK SHUPE

N225533, E2718453

SOlL
CLASS

GEOLOGIC DESCRIPTION

COMMENTS

T =l T I
F3| £ Ezo|2z|2E|Z8
a2l = BuE|loT|a 2l<
n P2 m G
1
4 Gs]o2} > 1.0
3
m 5
A &5
7 8
5eed LITH] 46 § 30 | 20
31
- 33
N 5
10 amed LITH | 9-11 ; 12.4
- 12
5
=3 BH |]13-15 10 4.4
] 12
15 18
20—
25—

SAND (SP), quartz, dark brown, medium-fine
grained, subrounded, graded, trace silt, root
material.

SAND (SP), quartz, tan, medium-fine,
subrounded, graded.

SAND (SP), quartz, tan, coarse-fine,
subrounded, graded.

SAND (SP), quartz, medium gray, very
coarse-fine, subrounded, well graded.

SAND (SW), guartz, green-gray, fine-very
fine, subangular, well graded, trace silt.

SAND (SP), quartz, tan-gray, coarse-fine,
subrounded, graded.

Total depth of boring=15 feet.

PID Instrumentation 0-2,
4-6 foot samples:

Pl 101 HNu Systems

10.2 eV Lamp

PID Background=0.0 ppm.

9-11, 13-15 foot samples
OVM 5808

Thermo Environmental
Instruments, Inc.

10.2 eV lamp

PID Background = 3.6

ppm.

GS=Ground Surface
LITH = Lithology
BH=Bottom of Hole

W =Water table during
drilling

JMM James M. Montgomery

. Consulting Engineers, Inc.

DRILLER _HARDIN AND HUBER. INC.

METHOD OF DRILLING_ HOLLOW STEM AUGER WELL DIAMETER NA
HOLE DIAMETER __8 1/4 INCHES
TOTAL DEPTH

15 FEET

WELL COMPLETION DEPTH N/A

WELL MATERIAL VA




" BORING/WELL NUMBER SB-135

CLIENT __U.S. ARMY CORPS OF ENGINEERS

SITE NUMBER __NVA

DATE STARTED 4/4/90 _COMPLETED 4/4/90

PROJECT _FORT STORY PA/SI

SITE NAME _BACKGROUND BORING

GROUND ELEVATION 58.15 FEET, NGVD

GEOLOGIST _MARK SHUPE

PAGE 1 OF 2

COORDINATES
N221240, _E2730431

\

T Wk |3 2 )
—| = = Ol =
e =2 oE = U
& ﬂ’_, % % E = (;3 = a g % 9 8 j GEOLOGIC DESCRIPTION COMMENTS
o~ < EE 1 © ~| ')
w Wz m G}
2 SAND (SP), quartz, dark brown, fine-very fine,
- GS | o2 3 ] 11 — silty, frequent roots.
SPLIT 2
bup > SAND (SP), quartz, tan - satt and pepper,
— — fine-very fine, poor grading.
SP
5 6 = SAND (SP), quartz, tan, medium-fine,
dumls? g 12 B subrounded, graded.
— 7 =
10— 5 == SAND (SP), quartz, tan, medium-fine,
subrounded, graded.
— LITH | 10-12 g 4.8 -
— 9 p—
15 o 3 = SAND (SP), quartz, tan, medium-fine,
subangular-subrounded, graded.
LT |s7] 4| 42 o gularsubrounded, gra
- 6 -
SP
20 = 6 = SAND (SP), quartz, tan-gray, medium-ine,
duth o020 13 20 i subrounded-subangular, graded.
- 14 |
25 = 6 — SAND (SP), quartz, tan, medium-fine,
subrounded-subangular, graded.
~{ LITH [25-27 (5; 3.0 - g g
- 7 =

JMM James M. Montgomery

-
aa

aaa

@

DRILLER _HARDIN AND HUBER., INC.

HOLE DIAMETER _ 8 1/4 INCHES
TOTAL DEPTH 42 FEET

WELL COMPLETION DEPTH N/A
Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER N/A

WELL MATERIAL NA




(" BORING/WELL NUMBER_SB-135 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 2 OF 2 )
DATE STARTED 4/4/90 COMPLETED 4/4/90 PROJECT _FORT STORY PA/SI
SITE NUMBER N/A SITE NAME _ BACKGROUND BORING COORDINATES
GROUND ELEVATION 58.15 FEET, NGVD GEOLOGIST _MARK SHUPE _N221240, £2730431
w -~ ~ O
I~ 5 B |© =1z 28
== > ) Ol=zw
= 3| £ Ez=l32|25[a0la% GEOLOGIC DESCRIPTION COMMENTS
Wl 3 EE ool 2l 9o
o » pz |a 5]
3 ' SAND (SP), quantz, tan, medium-fine, PID Instrumentation 0-2,
— LITH |30-321 4 ~ subrounded-subangular, graded. 5-7,10-12, 15-17 foot
3 samples:
— 4 — Pl 101 HNu Systems
10.2 eV Lamp
N B PID Background=0.0 ppm.
— — 20-22, 25-27, 30-32,
35-37, 40-42 foot
35 e 3 SP == SAND (SP), quartz, tan, medium-fine, samples: o0
subrounded-subangular, graded. OVM 580B
— LITH |35-37| 3 = ,
4 Thermo Environmental
] 7 | Instruments, Inc.
10.2 eV Lamp
— - PiD Background=0.0
ppm.
40 =— 3 — SAND (SP), quartz, tan, medium-fine,
4 subrounded-subangular, graded.
— BH ]40-42 5 —
— 5 Total depth of boring=42 feet.
45— e
50 —— ==
7] B
] B GS=Ground Surface
55 o LITH=Lithology
BH=Bottom of Hole
- — DUP=Duplicate
SPLIT=Split Sample
__ — Y =Water table during
drilling
- -

JMM James M. Montgomery

DRILLER _HARDIN AND HUBER., INC.

-
aa
-aa

-

42 FEET

WELL COMPLETION DEPTH N/A
Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER NA
HOLE DIAMETER __ 8 1/4 INCHES
TOTAL DEPTH

WELL MATERIAL VA




(" BORING/WELL NUMBER SB-136 CLIENT _U.S. ARMY CORPS OF ENGINEERS __ paGE 1 OF 1 )
DATE STARTED 4/3/90 COMPLETED 4/3/90 PROJECT _FQORT STORY PA/SI
SITE NUMBER NA SITE NAME _BACKGROUND BORING COORDINATES
GROUND ELEVATION _20.40 FEET, NGVD GEOLOGIST _MARK SHUPE N227048, E2722175
w - ~ [®)]
I . i DY () ~1 = A
e [ > el TOlZ2n
a3 % %5@ %Z oo % olo< GEOLOGIC DESCRIPTION COMMENTS
Wel I gKe 2ol Sl |9
= b pz | 5
1 . . . PID Instrumentation
SAND (SP), quartz, tan, medium-fine grained,
- Gs 0-2 2 171 — OVM 5808
3 subrounded-subangular, graded. Thermo Environmental
- 2 ~ Instruments, Inc.
| B 10.2 eV Lamp
PID Background=3.6 ppm.
- » -
S LITH| 46 579 26.1 —
- 4 _
— 8 —
10 | SAND (SP), quantz, tan, medium, subrounded,
10 ==q LITH | 9-11 15 | 164 poorly graded.
. 16 |
- 5 |
= LITH ] 13-15 9 ] 1865 —
7 .
15 8 p—
—LITH 1517 é 21.3 —
- 10 -
9
\ & -
2() = — SAND (SP), quartz, tan, medium-fine grained,
7 subrounded, poorly graded.
~1 BH |20-22 }1 21.4 —
— 19 — Total depth of boring=22 feet.
25— p—
GS=Ground Surface
-] = BH=Bottom of Hole
LITH=Lithology
] — W =Water table during
drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER. INC. WELL COMPLETIONDEPTHNA
. Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER N/A

ana

HOLE DIAMETER __ 8 1/4 INCHES WELL MATERIAL NVA
\ TOTAL DEPTH 22 FEET J
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