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INTRODUCTION

JMM's Fort Story Geologic Information Document (FTSGID) is a data appendices associated with
the Site Investigation Report for the Fort Story Preliminary Assessment/Site Investigation (PA/SI)
and the Fort Story NIKE Preliminary Assessment/Site Investigation (NIKE PA/SI) projects. The
FTSGID is a compilation of field data conducted for those projects. The FTSGID is organized by
site and information category. Each site section contains soil and/or monitoring well boring
lithologic logs, geotechnical grain size analyses, monitoring well construction summary sheets,
monitoring well development sheets, monitoring well development sheets, photocopies of
monitoring well development photographs, in situ permeability data, and groundwater sampling
logs. (One set of original monitoring well development photographs is included in one of the
USACE PM's FTSGID.) A master key of geologic units, titled Unified Soil Classification
System, Figure A-1, for lithologic log reference follows the table of contents. A synopsis of each
information category is presented below.

. Soil and monitoring well boring lithologic logs are written and graphical
representations of the subsurface lithology for each boring or well location and
other pertinent information as required by USACE obtained while drilling and
described by the geologist on site.

. Geotechnical grain size analyses include results of grain-size distribution lab tests -
performed on selected soil samples collected during drilling of a well or boring.

. Monitoring well construction summary sheets are schematic drawings illustrating
well installation construction and materials used.

. Monitoring well development sheets provide information regarding water level,
well depth, water parameters such as pH, electrical conductivity, temperature and
other field observations during well development.

. Monitoring well development photographs present visual evidence of water clarity
of actual groundwater samples taken after development.

. In situ permeability data is comprised of raw slug test data and permeability results
calculated using four different hydrologic evaluation methods for each well.

. Groundwater sampling logs present water parameters and field observations
obtained during purging and sampling of each well for chemical analyses.



[ GRAPH | LETTER \
LETTER DESCRIPTIONS
MAJOR DIVISIONS symeoL | symeoL
Well-graded gravels, gravel-sand mixtures, little or no
GRAVEL AND CLEAN GW fines
GRAVELLY GRAVELS
LITTLE OR . .
SoiLs (NO FINES) GP Poo.rly-graded gravels, gravel-sand mixtures, little or
COARSE no fines
nglltlgo MORE THAN
60% OF GRAVELS GM Silty gravels, gravel-sand-siit mixtures
COARSE WITH FINES
FRACTION (APPRECIABLE g -
AMOUNT OF
RﬁgﬁNsﬁgV%N FINES) GC Clayey gravels, gravel-sand-clay mixtures
sSwW Well-graded sands, gravelly sands, little or no fines
CLEAN SAND
SAND AND
sanpy soiLs | (LTTLEOR
MORE THAN NO FINES) . .
50% OF sP Poorly-graded sands, gravelly sands, little or no fines
MATERIAL IS
LARGER MORE THAN BRA44Cy5E
THAN NO. 50% OF SANDS WITH .’ﬁ%fc'j'ﬁ SM Silty sands, sand-silt mixtures
200 SIEVE COARSE FINES pandiqd el
SIZE FRACTION (APPRECIABLE by \ 2
PASSING AMOUNT OF RS ) ,
NO. 4 SIEVE FINES) :\':f\\'\&{.‘ SC Clayey sands, sand-clay mixtures
: §SNNES
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity
FINE SILTS LIQUID LIMIT Inorganic clays of low to medium plasticity,
GRAINED AND LESS THAN 50 cL gravelly clays, sandy clays, silty clays, lean clays
SOILS CLAYS & ' ! '
oL Organic silts and organic silty clays of low plasticity
MH Inorganic silts, micaceous or diatomaceous fine sand
MORE THAN or silty soils
Mi?é;iL SILTS LIQUID LIMIT
AND GREATER CH Inorganic clays of high plasticity, fat clays
IS SMALLER CLAYS THAN 50
THAN NO. 3
SN NN
200 SIEVE RN Organic clays of medium to high plasticity, organic
SIZE N OH :
SN NS N silts
. \\ \'~ \\ \\ hY
HIGHLY ORGANIC SOILS % PT Peat, humus, swamp soils with high organic contents
\ == J
{plraerdrirrie

Note: Dual symbols are used to indicate borderline soil classifications.

-
Yy
A LA

UNIFIED SOIL CLASSIFICATION SYSTEM

Adopted by Corps of Engineers
and Bureau of Reclamation, January, 1952,
in collaboration with A. Casagrande, PhD.

FIGURE A-1




Soil and Monitoring Well Boring Lithologic Logs
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(" BORING/WELL NUMBER_ MW-101

DATE STARTED 3/27/90 COMPLETED 3/27/90
SITE NUMBER __!

GROUND ELEVATION _21.90 FEET, NGVD

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1

PROJECT FT. STORY PA/SI

SITE NAME LANDFILL 1

COORDINATES

GEOLOGIST ___MARK SHUPE

N224437, E2727239

\

w L2 15 o
=< L > oelEFQl=zn
a 3 %_ T % 2]z sl2Olo< GEOLOGIC DESCRIPTION COMMENTS
a~-l <€ EE 12 =)o O
w e m o
2 .
daes o] 2 |60 - SAND (SP), quartz, tan, medium-fine PID Instrumentation
2 grained, subgranular-subrounded, poor P1101 HNu Systems
- 3 — grading. 10.2 eV lamp
PID Background=2.0 ppm.
— 2 e
2
S5eed M 4-6 2 7.0 e
— 2 p—
— 2 e
3
< utH | 810 |3 6.8 -
3
10= 2 ™
- UTH J10-12 ; 7.4 _
- 4 2 -
VW1 o |24 . 22 -
- 4
2 SAND (SW), quartz, medium-dark gray,
15=t GEO ] 14-16 4| 58 — coarse grained, subrounded, well graded,
3 trace peat.
7] i ¢ B SAND (SW), quartz, dark gray, medium-fine
o0 == LITH | 19-21 3 11.6 K == grained subrounded, well graded.
= 12 Total depth of boring=21 feet.
= — GS=Ground Surface
7 B M=Middle of Boring
7 B GEO=Geotechnical
25 =
SI=Soil/Groundwater
— — Interface
- - W =Water table during
i drilling

JMM James M. Montgomery

-
-a

aAsa

\

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER
HOLE DIAMETER 8 1/4 INCHES

DRILLER __HARDIN AND HUBER, INC.

TOTAL DEPTH

21 FEET

WELL COMPLETION DEPTH 21 FEET
WELL DIAMETER __2 INCHES

WELL MATERIAL SCHEDULE 40 PVC

V.




(" BORING/WELL NUMBER_MW-102 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED _3/26/90 COMPLETED 3/26/90 PROJECT FT. STORY PA/SI
SITE NUMBER __7 SITE NAME LANDFILL 1 COORDINATES
GROUND ELEVATION 8.69 FEET, NGVD GEOLOGIST __MARK SHUPE N224682, E2726951
| & B3 |2 oF = 3
— —_—
a 3 % % TE % < ao Q< GEOLOGIC DESCRIPTION COMMENTS
Wl T REE S0l 2 20
0 (&}
w Pz o
GS | o2 g 6.0 o CLAY (OL), black, soft, organic, noncalc PID Instrumentation
1 wu 1 B ' » Soii, organic, : PI 101 HNu Systems
V_ 1 | 10.2 eV Lamp
5 PID Background=2.0 ppm.
1< 244 15 40 [~ SAND (SW), quartz, light gray, medium-
- 4 ; ) |_ fine, subrounded, poor sorting.
5
S5 GEO | 46 6] 85 L SAND (SW), quartz, medium gray,
7 subrounded, medium-fine grained, poor
- 5 - sorting.
- 9 =
—_ ! 5 L SAND (SW), quartz, brown, medium-fine,
10 LITH | 911 5 3.2 subangular-subrounded, poor sorting.
- 7
Total depth of boring=11.5 feet.
15 p—
-— f—
20= . GEO=Geotechnical
7] B GS=Ground Surface
B M=Middle of Boring
SI=Soil/Groundwater
- — interface
25 — pa—

LITH=Lithology

=Water table during
drilling

JMM James M. Montgomery

aaa

\Q

DRILLER __HARDIN AND HUBER, INC.

HOLE DIAMETER 8 1/4 INCHES
TOTAL DEPTH 11.5 FEET

WELL COMPLETION DEPTH 11.5 FEET

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __2 INCHES
WELL MATERIAL SCHEDULE 40 PVC

_J




/" BORING/WELL NUMBER MW-103 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 N
DATE STARTED 3/25/90 COMPLETED 3/25/90  PROJECT FT. STORY PA/SI
SITE NUMBER __1 SITE NAME LANDFILL 1 COORDINATES
GROUND ELEVATION _23.30 FEET, NGVD GEOLOGIST __MARK SHUPE N224465, E2726979
w w3 s Q
L] 0 HE |9 =z 29
s > a€elT =0
o @ % = T £ = < zal% 8 o< GEOLOGIC DESCRIPTION COMMENTS
= W O < —J
5= 5 Bz |29 S%lz7|°@
< )
1 6"5_"“,0'.
..“ -8
68 |o2 | ) |80 ekt ™~ SAND (SW), quartz, tan-buff, medium-fine
a 3 2.;.-;.5;-5 | grained, subangular-subrounded, poor
See] sorting.
— 35 -
- 3 &) -
Semd LITH | 4.5 ‘3‘ 18.3 [¥* -
- 3 4 -
'°.-
Vol -
R
- o -
B
7 03 B
Lk
10— 4 é".’f.d"‘-,] —
_ 3 YRt L SAND (SW), quartz, tan, medium-fine
M 10-121 4 22.9 ;:-’\ .,“‘« grained, subangular-subrounded, poor
- 3 X5 X L~ sorting.
_ :'?’:' .:".:4 | _
Sok%
-~ G K -
35
'.é;' ,.‘.:
5= 3 iy [
4 s hisi7] 2 _g;;{(g,_: | SAND (SW), quartz, tan, medium-fine,
v 3 2T subrounded, poor sorting, water table
- 3 Sl L~ encountered at 16.75 feet.
BHIE:
822451
] B B
- o
ALy
20— 2 [ SAND (SM), quartz, dark gray, fine, GS=Ground Surface
 ceo [20-22 4 57 sM |- subangular-subrounded, silty, trace peat.
? M=Middle of Unsaturated
- R ~ SAND (SW), quartz, light gray, Zone
- ,’1‘.‘." [~ 22?“:‘ edium, subrounded, poor Sl=Soil/Groundwater
_ q B 9- Interface
25 e 3 _ GEO=Geotechnical
- g 4 | SAND (SW), quartz, light gray-medium LITH=Litholo
LITH | 25-27 7 31 gray, medium grained, subrounded, poor 9
- 10 - sorting. " =Water table during
_ _ Total depth of boring=27 feet. drilling

JMM James M. Montgomery

DRILLER ___HARDIN AND HUBER, INC.

-
aa

aaa

\ o

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

HOLE DIAMETER WELL MATERIAL SCHEDULE 40 PVC

TOTAL DEPTH

8 1/4 INCHES
27 FEET

WELL COMPLETION DEPTH 25 FEET

J




" BORING/WELL NUMBER_ MW-104 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED _3/26/90 COMPLETED 3/26/90 PROJECT FT. STORY PA/SI
SITE NUMBER __7 SITE NAME LANDFILL 1 COORDINATES
GROUND ELEVATION _ 19.50 FEET, NGVD GEOLOGIST __ MARK SHUPE N224659, E2727117
w - ~ (@]
= L > OE(ZTO1=20
% d % % Te (;3 Z oo % 9 o < GEOLOGIC DESCRIPTION COMMENTS
2l < EE 29 gz
o w p2 o 0]
1 §oyles
4 as | o2 2 9.0 _"_‘,‘;.% . PID instrumentation
I [ v S [ e
— 5 AR sw n anguiar, well gradea. 10.2 eV Lamp
e PID Background=5.0 ppm.
— b:;?‘
8,545
- 5 SRR
5 M 5 8.2 PEAT (PT), black, moderately indurated,
= 4-6 5 : PT [ blocky fragments, dull luster.
- 7
SAND (SW), quartz, tan, medium-fine,
_ subrounded-subangular, well graded.
10= 4 —
7| 3 SAND (SW), quartz, tan, as above.
A 4 ICN RERH B (SW), q
GEO 4
15 e 5 -.:'. : '5‘. =
2 §o ] SAND (SW), quartz, light gray, medium-fine
- - 11.2 pSoadss q ght gray, '
LITH (1517 3 gﬁ"lﬂ'_ subrounded, well graded.
- 4 PEAT (PT), black, poorly indurated dull.
] Total depth of boring=17.5 feet.
20 T GS=Ground Surtace
] M=Middle of Unsaturated
- Zone
- SI=Soil/Groundwater
Interface
25 e _ GEO=Geotechnical

LITH=Lithology

v=Water table during
drilling

JMM James M. Montgomery

-
aa

oaa

\o

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

DRILLER ___ HARDIN AND HUBER, INC.

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES
17.5 FEET

WELL COMPLETION DEPTH 17.5 FEET

J




Geotechnical Grain Size Analyses



PROJECT: [ort Story LOCATION® yirginia Beach, VA
BORING NO. . SAMPLE NO, DEPTH: CONTRACT NO.
Site 1 S1MW101 16" 90—05%
U.S. STANDARD SIEVE SIZE o o J3 HYDROMETER
=, 2. 2, go Le 2 za
100 T : T : v 0
L t : ; - : m
90 : M : - g 10 2
. ' \ : . X o
' : \VHE : 2
g 80 : \ : 20
w ! ; g o
2 70 ' : \: ; 8
2', v 2 P
: ' : : a0 ™
e 89 ; . : \ : 3 ®
o H ] . :\ . :
g onn : ; : T 2
> f | , :
[+ 4 t M - [}
z 30 E : : \\ : 70 X
, : : : =
E ' ! : A N\ %0 A
I&J : H \ 3 8
0 ; : ; : 100
o o A o © S © N 5~ 5 =
g S « ¢ 5 5 0% F  Eoeg s & g
GRAIN SIZE - 1IN MILIMETERS °© © T
ULDER GRAVEL SAND R AY
BouUL S COARSE | FINE |COARSE | MEDIUM [ FinNE ST 0 cL
SAMPLE NO. DEPTH LL. Pl MC. Unified Soil Description Earth
SIMW101 16’ - N.P. | 23.2 SP Tan_sand 4 Engineering
b Sriences, Inc.

GRAlN SIZE DISTRIBUTION

TESTED BY: DATE:

RMP 7-12-90
CHECKED BY:

PAD SHEET No. L oF _32




: CATION: . . .
PROJECT Fort Story LOCATION Virginia Beach, VA.
BORING NO. SAMPLE NO. DEPTH: CONTRACT NO.
Site 1 SIMW102 6' 90-075
U.S. STANDARD SIEVE SIZE o o d8 HYDROME TER
:n 2 e §¢ dO zot 29 o~
100 T ; " g " 0
1 i . i d 1 h'J
s . . N : . s m
90 : : NE Tt o2
T E N\ 20
9 80 : : \ :
n ! : R o
@ 70 - ; A 30 ©Q
o. : : i o
N : : : 1 w0 &
T 62 \ . \ ; \ : 0 0
o . ' : H \ . ©
:) 40 ; :' : \\ ] 60 S\
: : : >
g’ 30 v ' : : \\ : : 70 %
- : : - Y 3
z 20 . : . + : : 80
o M T 5 t : =
E 0 . : : \ s0 M
& ; ’ , S N
Oo - n' o: s w L S < F\_ = = _IOO
S op @ = < ~ - pd g °5 o § 8
Q ‘ o o o
GRAIN S1ZE - N MILIMETERS
' GRAVEL SAND
BOULDERS coaRse | FINE |coamrse | Meptum | FiINE SILT OR CLAY
SAMPLE NO. DEPTH LL P.l. M.C. Unified Soil Description E4d Earth
SIMW102 6' - N=P 24.6 SP Tan sand ‘gg Engineering

bk Sciences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTED BY: DATE:

RMP 7-12-90
CHECKED BY:

PAD SHEET No. 2 oF 32 _




PROJECT: Fort Story LOCATION:= Virginia Beach, VA.
e AMPLE NO. DEPTH: CONTRACT NO
BORING NO. ¢4 1 S SIMW103 22" 90-075
U.S. STANDARD SIEVE SIZE o o d8 HYDROMETER
=, LI 2, go Zw 29 za
100 | : : : o
1 t . 0
' : N : 10 o
°0 3 ; N2 2
5 80 : \ 20
z ' : : S
@ 70 ' T\ 30 9
e " - HA §
89 ; : T W3
o v : :
g 50 '. ; e 0 %
» 40 ' \\ 0 3
: 5
o 1 :
z 30 : , : g \\ 0 3
N : ? N 0 &
p 20 : : - -
z ; i : \ z
£ o ' : \ 0 3
& : : :~ AN =
° G o & w o & . ~t . J100
g 8 g ¢ ¢ % 1 % 5§ eE s 8 8
- . o (o] o
GRAIN SIZE - IN MILIMETERS
' GRAVEL SAND
BOULDERS COARSE | FINE |COARSE | MEDIUM | FINE SILT  OR  CLAY
SAMPLE NO. DEPTH L.L. P.. M.C. Unified Soil Description -, @ Earth
SIMW103 22' - N.P.| 23.0 SP Tan_sand _ % Engineering
- b Sciences, Inc.

GRAIN- SIZE DlSTRIBUTlON

TESTECD BY: DATE 1

RMP 7-12-90
CHECKED B8Y:

PAD SHEET No._3_oF 32




PROVECT: o1t story LOCATION=  yipginia Beach, VA.
BORING NO. SAMPLE NO. DEPTH: CONTRACT NO.
Site 1 S1IMW104 12! 90-075
U.S. STANDARD SIEVE SIZE o o J8 HYDROME TER
= . 2, go 2e Z9 za&
100 I ; : : o
' ' : : : -
90 ; \\\\ ; f 10 5
' . \: z
5 80 : : N - 20 ~
z : : B\ .
@ 70 ; : : \\ 30 9
a. ! ! N \ 2
- , : \ m
L 89 ' : \-1 0 m
9 f 1 \ M
gy o : : i \- o
o 40 . : \* 60 ¥
« I . N \; §
‘:'!, 30 ! n \ 70 -}
[ Y ' T J o
= 20 . : 1 s 80 m
§ | ! ! : ¥\ 90 r%
a ° ! : fj\\ =
% oo " © = S - — 8! 1100
S o ¢ 2 4 = 3 : of s 8 3
GRAIN SIZE IN MILIMETERS ° © 7
GRAVE L SAND
BOULDERS coaRsE | FINE |coarse [ MEDIUM | FINE SILT  OR - CLAY
SAMPLE NO. DEPTH LL P.. MC. !Unified Soil Description Earth
SIMW104 12 - N.P.| 5.1 SP Tan_sand e % Engineering

i b Sciences. Inc.

GRAIN- SlZE DISTRIBUTION

TESTLD BY: DATE

RMP 7-12-90
CHECKED B8y:

PAD SHEET No. % _oF 32




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery BORING NO.  MW-101
s Consulting Engineers, inc.
MONITORING WELL SHEET

PROJECT Fort Story PA/SI LOCATION Site 1 DRILLER _Hardin and Huber Inc.
3 DRILLING
PROJECT NO.___ 1868.0401 BORING MW-101 METHOD, Hollow Stem Auger
ELEVATION DATE 3/27/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD Air Surging/Bailing /Pumping
‘," - ELEVATION OF TOP OF SURFACE CASING: 24.61 ft.
- ELEVATIONS OF TOP OF RISER PIPE: 24.44 ft.
<—————— STICK-UP TOP OF SURFACE CASING: 2.71 1t
GROUND <] STICK-UP RISER PIPE: __ 254t
ELEVATION 5 -5 TYPE OF SURFACE SEAL: Cement Grout
x A [ 7
\; ; = 1.D. OF SURFACE CASING: 4 inch
§ ; TYPE OF SURFACE CASING: Steel
/]
2 ﬁ—— RISER PIPE I.D.: 2inch
; 2 TYPE OF RISER PIPE: Schedule 40 PVC
] %
2 e BOREHOLE DIAMETER: 8 1/4 inch
/]
7 f——— TYPE OF BACKFILL: Cement Grout
g %
/]
/] §~ ELEVATION/DEPTH OF SEAL: 7.0 ft.
] % E—
] %
—— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: —90f
ELEVATION/DEPTH TOP OF SCREEN: 11.0 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.01 inch X 10 feet
I.D. OF SCREEN; 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 21.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 21.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 21.0 ft.




JMM James M. Montgomery BORING NO. Mw-102
£ Consulting Engineers, Inc. -

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __Site 1 DRILLER Hardin and Huber Inc.
) DRILLING
PROJECT NO.__1868.0401 BORING MW-102 METHOD Hollow Stem Auger
ELEVATION DATE 3/26/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD _Bailing/Pumping
GROUND N ELEVATION OF TOP OF SURFACE CASING: __ 8971t
ELEVATION'| ' T ELEVATIONS OF TOP OF RISER PIPE: _ 869ft.
N 4
NS
\j 9 7/ TYPE OF SURFACE SEAL: Cement Grout
9 ]
v /]
7 7n 1.D. OF SURFACE CASING: 8 inch
2 ¢ TYPE OF SURFACE CASING: ___ Steel
]
2 4——— RISER PIPEL.D.: 2inch
% g TYPE OF RISER PIPE: Schedule 40 PVC
/7
2 /n 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: 1.5 ft,
I ELEVATION/DEPTH TOP OF SCREEN: 1254
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.0010 inch X 10 feet
.D. OF SCREEN: 2 inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 11.25 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 11.251t,
TYPE OF BACKFILL BELOW OBSERVATION WELL:
_ : Formation
— ELEVATION/DEPTH OF HOLE: 11.5ft.




JMM James M. Montgomery

BORING NO.  MW-103

2, Consulting Engineers, inc.

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION Site 1 DRILLER _Hardin and Huber Inc.
0401 3 DRILLING
PROJECT NO. 1868.040 BORING MW-103 METHOD. Hollow Stem Auger
ELEVATION DATE 3/25/90 DEVELOPMENT _
FIELD GEOLOGIST ___Mark Shupe METHOD Bailing
",‘ - ELEVATION OF TOP OF SURFACE CASING: 30.20 ft.
- ELEVATIONS OF TOP OF RISER PIPE: 30.53 ft.
~—————1—— STICK-UP TOP OF SURFACE CASING: N/A
GROUND ,/ STICK-UP RISER PIPE: N/A
ELEVATION * « S TYPE OF SURFACE SEAL: Cement Grout
N (A~ V ,
‘§ ',/f = 1.D. OF SURFACE CASING: 4.inch
//j ; TYPE OF SURFACE CASING: Steel
; %
; RISER PIPE 1.D. 2 inch
j 2 TYPE OF RISER PIPE: Schedule 40 PVC
g %
2 g™ BOREHOLE DIAMETER: 8 1/4 inch
/]
g %
[ ———+—— TYPE OF BACKFILL: Cement Grout
/7
:j ,//- ELEVATION/DEPTH OF SEAL: 11.0 ft.
%
4 /]
l TYPE OF SEAL: Granular Bentonite
DEPTH TO TOP OF SAND PACK: ~130ft.
ELEVATION/DEPTH TOP OF SCREEN: 15.0 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.02 inches X 10 feet
|.D. OF SCREEN-_ 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 25.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: N/A
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 25.0 ft.




JWMM James M. Montgomery

< Consulting Engineers, Inc.

BORINGNO. Mw-104

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION ___Site 1 DRILLER Hardin and Huber Inc.
] DRILLING
PROJECT NO._1868.0401 BORING MW-104 METHOD Hollow Stem Auger
ELEVATION DATE 3/27/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD Air Surging/Pumping
GROUND - ELEVATION OF TOP OF SURFACE CASING: 22.43 ft.
ELEVATION' | ']} Ll A\ ELEVATIONS OF TOP OF RISER PIPE: _2221ft.
<~ ~ p 4
GBS
\§ % 7/ TYPE OF SURFACE SEAL: Cement Grout
v %
/] 9 .
1 U 1.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___Stel
2 ;—— RISER PIPE I.D.: 2 inch
? 7 TYPE OF RISER PIPE: Schedule 40 PVC
‘n
2 f - BOREHOLE DIAMETER: 8 1/4 inch
2 ;“'——— TYPE OF BACKFILL: Cement Grout
10
—— ELEVATION/DEPTH OF SEAL: 5.5 ft.
— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: 7.5t
ELEVATION/DEPTH TOP OF SCREEN: 7.5t
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.02 inch X 10 feet
1.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 17.51t.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 17.5 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 17.5 ft.




Monitoring Well Development Sheets



&2 Earth
E i Engineering
B Sciences. Inc.
Monitoring Well Development Sheet /M w (O]

Project: _fofv S7oky TRP Location: _S5:7¢ |

Project No. /&4%. 040! Dates: _. Y-9-50 4 3-22-90

Field Geologists: /ﬂ%{;c TEs0A £ Disre  ENELAAD

Barrel ID: S HW pl_ Dev H,0 No. of Barrels: 3-555s4/

Initial Development Method Rl Sousgias Init. Dev. Date: __3-27-%2

Initial Volume Removed: 35 ¢4(  Time Started: _8(S  Finished: /S

Initial Team Members: (a1 ERwoe

Water Level (Initial): i0s

Total Depth (BOH): 14.0

Designed Depth: 21.0

Depth of Sediment: 7-0

Water Level After Initial Development: |Z.0

BOH After Initial Development: [$.0

Final Development Method: PaiLag & Pufjlﬂ/ 19 Fin.Dev.Date: 4-%-%0
Final Voiume Removed: [70 g4! Time Start: _0950 Finished: ©%7¢&

Final Team Members: Gfo/f;c TJ30Se £ DiAte ENGTAD

Water Level Start: (2.2 Finished: (2.Z Ph: 464 EC: J70 T°C: _IY
Total Depth Start: 7. 7% Finished: 2/

0,, TOX, Lel and Organic Vapor Problems Encountered: MoNE€

Action: &K None Needed
O Need:



&4 Earth
Engineering
B Sciences, Inc.

\
o @O \ 4\"'0 ) A
SIS % PO IS S
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0@"3’&,\‘00 \‘;{‘"‘b{x&\& ereo Qo"& e%\@‘ @6\%&:&\& S ‘5%0)\\?06& @e Qo‘%e?‘e\ qw"'é Q‘?* Q)C)\\) Q\){o Qe‘b‘o
' SO0
4900588 |V |12z | 1773 21 | 329 v 5183 39 G T e an
oﬁb) s zl.o | z1.0 v S 48
20 vl 56 |14 [635] (62
6922 d 1 62 |4 g3l ke
oy |~ 7z 66 |4 1655|168
06| |7 Tl g 70 |4 |es3|ue
Z P
hs a5 g6 |1 lgsalise
s S|
0930 S 90 |14 | 662168
/
0932 ik oo |14 {66216y
sl |7 I o | rf | 442 7o
v/ .
6936 “ 15 (2o | ¢ [6-65] 15e
3% - 7“1 5 130 |14 |66 166
s -
k8 - 5 140 | 14 16-62| mo
e v d S 150 |4 |6-6 ] 170
_
0%y v S 160 |14 [665]170
N 4 Ve .5 AR
06946 ~ 170 114 16691170 {250
Location: ok S7ok+ ¥ a4 role
Site#: _[ x*‘rufls-a.ry THLCA 04 -0

Well#: Mw Jof



&2 Earth
Engineering
& Sciences, Inc.

e

Project: _FolT S70Ry LAP Location: _rolr Siof+

Monitoring Well Development Sheet MW -107Z

Project No. _[86é% .0490! Dates: _{/3[50 4 4/€/%

Field Geologists:___(€o/9¢  TTowsot. 4 . ERRAND

Barrel ID: S1 MW 102 Dev H,0 No. of Barrels: 2 55 a4l
Initial Development Method Parting Init. Dev. Date: Y -%-90

Initial Volume Removed: /S.0 941 Time Started: (200 Finished: 1230

Initial Team Members: D.ERGAADS £ Noe (H.2H)

Water Level (Initial): [-6

SHeea oa wATes DuRiag
Total Depth (BOH): 1.2s Tamal Baitiag
Designed Depth: .2s
Depth of Sediment: O

Water Level After Initial Development: /-6

BOH After Initial Development: J1.25  Fect

Final Development Method: Purp s 5 Fin.Dev.Date: _4-6-%0

Final Volume Removed: _/66 a4l Time Start: _1220 Finished: _1247

Final Team Members: _ G.Towson 3 . ENGinay  (EGST Grotos 1555

Water Level Start: _).b Finished: 1.6 Ph: 5.71 EC: 206  T°C: (-4

Total Depth Start: _!I.2S  Finished: _(I.25

0,, TOX, Lel and Organic Vapor Problems Encountered: Non €

Action: X None Needed
Q Need:



2 Earth
E Engineering
B Sciences. Inc.

Q‘&o > \p‘@v\ N ) s &:& q&‘&& \4?\.\ % (’GJ \,& &2
% S S fe’s %@“z & 5 SIS S S
9 w&.x < \0‘\,‘6@,\0& o &0\:& ec_,\'?\ > - oF ?.&‘5 $ 0‘0 Q\° 7 S QO\;% 2 q&‘b\‘a 62’ @0@ «&‘o “d‘,&

f2t| 1200 | V L6 s |nes| o X 5 14.1 Dmiw??aﬂ
42,% 1220 | v 1.6 | nes |[nas| o X 5 15.0 700
q-6%0 1220 s nzs [ues| o x|z 15.0 114.9 {559 202 %72‘::30

1228 v x | 2 S [ 1472546 | w2

1220 v x | T 23S 1451550 | 20t

s v x | 5 45 149 |5.57 | 01

ado| | v x| 6 145 | S6) | 205

245 v x | § 95 | M5 |53 | 208

ol v X |5 105 | 44|59 [0 _
4-lp .6 in-zs {nes o X -5 1061147 [5.65 200 |44 %.’Ef&"}@
Location: _folt STopy LAADFLH A 4 Holc

Site #: _H | ‘
Well#: Mw-loz




Q&m\t JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.

BY DATE CLIENT SHEET

—————_ DATE______CUENT e SMEET___ OF —__
CHKD.BY _______ DESCRIPTION ForwrT SToOF ¥ 308 NO.
o
l//c-'/_/ /e, /02_ , . Date : 4 -3 .90
</ +e  Ms. [
FeFolFE SVRGING
D:;:'Li'ﬁ fo Ko {e~ CDT)-/] = I, L
Total D;/_,-,l',',- CTDD = ||.’Z,s_
Desivrn Tebed Depth =) o qm M '
Caleoled A a/c,r’ri."i -4 scf’n/,'z:-a-"" = 6 qu-w &1 A

CLhGirie Boilwey

Jivae ch_/ﬁ = ]2%°

r,t,’,".e é.:f{ = /230

DC_,‘/‘_/;.,,,.J ol - c/o,,-// = W"’VWQ' C‘/MV

/ _
Gsf-z'ﬁ’-d'./c(/ Vﬁ/u/ﬂr o‘[ ﬁ’(',c/ﬁf‘-/.",‘r‘:"‘" k,(l/(f < /5

f(""‘/t/'}:%r;v/ = °559‘(’/qu

D/":r t/f./- -2 e ra._.‘!e ([({'r r

J N
. AEr e sveeie

: PC’P#ﬁ Fo I‘Vn.v/t"" : ].[_p
' getal Dopth - 1125
?.Cp/rm/a_-/crj JCF‘#L o'r ;2(/,',);0'47/ b O



&3 Earth
E i Engineering
b Sciences. Inc.

Monitoring Well Development Sheet ~WwW /03

Project: ﬁ\L’.' Sy  TIep Location: foeT STety

Project No. _186% .04 Dates: 4-3-%90 § ¢-4-5%0

Field Geologists:__(Tosse 732500 4 Diane  ENCLan

Barrel ID: __ 5/ Mw (03 e H,0 No. of Barrels: |- 55 94/

Initial Development Method AL - 3 Init. Dev. Date: _¢-3%-50

Initial Volume Removed: 2044/ Time Started: ¢4/S  Finished: /(S

Initial Team Members: Diane CnGLaany 3 Noc (A 44)

Water Level (Initial): 20-4Y

Total Depth (BOH): 25.2
Designed Depth: Y
Depth of Sediment: )

Water Level After Initial Development: 20.3)

BOH After Initial Development: 254

Final Development Method: __(54iL~ q Fin.Dev.Date: _¢-6-%0

Final Volume Removed: 5% sa;  Time Start: 090% Finished: /058

Final Team Members: 6-TowsoA & D éNG'Lﬂ4B

Water Level Start: 20.3;  Finished: zo.36 Ph: 43! EC: _J3S T°C: 5.5

Total Depth Start: _254  Finished: 2S.y

0,, TOX, Lel and Organic Vapor Problems Encountered: _ aone

Action: B None Needed
O Need:



R e

N D o g
<&°Q:§;‘°e:w’”® »:,o@ Qn\‘@b%“sg::.@ & &:\?’@’& S8 Q-GO S
o e .(.\‘2}. ";}Qe \‘ﬁ“p ‘&9?9 & S 8 ?\c‘;“?’%% ‘)‘?o% \;\Q% @Q‘%\P \“\0\0 )&\402\‘0? 1“0& Q) '&"d& \&,50
% A& LA o &S e AIIAED Qo‘“ a5 Qge\ <o 9@"‘ q;'b"'e Q"z‘ Q)OQ Q\)“O ‘ge‘b&
4-3.5005:¢| v 2o4d | zs2 | 2% o v S 189 o Dﬁoinc(:::; 1 Hose,)
s | Y | 252 | 23 O v s 20
4-6-%0{ 0508 v | 2oz | 25 |25 | o v S 6;.0 ESU;Am
0515 v g 4 6.6 | 654 1199
04928 v 7 S 6o |63 [1S0
0520 v v 4 15.5 | 643 | 190
gias| |7 ! < 53 gd | 1go
I ’ < 5.5 |63 | 185
)00 v v g 5.5 629 188
1615 v d 54 5S 1634 |15
j025 d e S 1$$ 1635 | 190
105 d / g 15.5] 63 | 190
./
1045 v S | 5 & 15563 |15
queso|1055| | 7 Y s 55 16-29 | 195
0% v v 5 55 |is.6 | 6231 | 159
4-10% V| 20.20| z5.d o Y 5 S6 |s5.2 | &3 | 180 6—%6-“ &S\;;MD

Location: _fo27 Sioky
Site #: |
Well #: 0D




\ﬁm JAMES M. MONTGOMERY, CONSULTING ENGINEERS, INC.

BY DATE ____ CLIENT

CHKD.BY _____ _ DESCRIPTION Forr7T <TOF ¥

well e, ;.05

< de  Me. ‘

Ferocyg SVRGING

_//,,.-1,7,-, fo ot~ Crrvs) = ZO-(‘\
Tota !l D:/—,ﬁ!’/’, < 73) - Zglv

Bezr = Tobed Depth = 72572
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Tirre eid = ”’-lg

Devclep s od gl il \/MW’Q’““)‘"@ § 7%

Eﬁjzf’ﬂ‘/(«’"/ V&/ul’/f ¢'7[ /‘/L -'C/’ 7 r/“' becAter = ;0704

-
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&2 Earth
E ﬁ Engineering
b Sciences. Inc.

Monitoring Well Development Sheet H« 0

Project: _fol7T S70ks Location: Si7e

Project No. _1865. 040t (311~ Dates: H.9-60 ¢ 2.2+-50

Field Geologists: 6= 5@ T1650A

Barrel ID: S MW Y No. of Barrels: _2-$S 54/
Initial Development Method AtR Svurgy 19 Init. Dev. Date: 3-272-90
Initial Volume Removed: 30 54( Time Started: 1320 Finished: /430

Initial Team Members: 6-/%'27 ERloe

Water Level (Initial): 139
Total Depth (BOH): 20.$
Designed Depth: (7.5 "
Depth of Sediment: o)

Water Level After Initial Development: (4.8

BOH After Initial Development: 21§

Final Development Method: A UHIP"‘ 7 Fin.Dev.Date: _Y4-9-%0

Final Volume Removed: (06 9A1  Time Start: (020 Finished: 1049

Final Team Members: (orge T6~501___$_ Disne CRGLAD

Water Level Start: /4.20 __ Finished: /{20 Ph: 6.4Y5 EC: 220 T°C: /1Y
Total Depth Start: 2/(.%  Finished: 2/-%

0,, TOX, Lel and Organic Vapor Problems Encountered: _ofanic SHe// (Like Hz$)
No  Resdiags oA H-Nue o/ (6L

Action: O None Needed
BN Need: STAYED UP~ A oF well Dro~s # Spmple
HMoni70/e™y wf H-nNue & cor



G2 Earth
‘i Engineering
B Sciences, Inc.

S o . e )
we\o::\&“:qu‘k zQ\p@ 9?3‘0 &::5 ::zg\@o% g @f:e\%§°&¢¢°‘ S 'KOO
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(0%9 ‘: 7 4 56 1Y 1657|220
o K 6o |1y |6se|zzo
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Location: _folr Sioky

Site #: |
Well #: W o




Monitoring Well Development Photographs



Fort Storyv, Virginia
)

Site Number: |
Well Number: MW-101

Site Number: 1
Well Number: MW-102



Fort Storv, Virginia

o5

Sinw 103

Site Number: 1
Well Number; MW-103

Site Number: 1
Well Number: MW-104



In Situ Permeability Data



13:17:14.37

SITE 1, LANDFILL 1, WELL S1MW101

RAW DATA

WELL # S51MW101

WELL DIAMETER= 8.25 INCHES

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

VALUE OF HO=
STATIC WATER LEVEL= 16.71 FEET
LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO

.29 FEET

SLUG TEST DATA:

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

.28 GALLONS

BOTTOM OF WELL= 7.26 FEET

WATER LEVEL TIME SINCE TEST

TIME

(FEET)
14. 8 16.86
14. 9 16.85
14.10 16.83
14.11 16.82
14.12 16.81
14.13. 16.80
14.14 16.80
14.15 16.79
14.16 16.78
14.17 16.78
14.18 16.78
14.18 16.77
14.24 16.75
14.29 16.74
14.34 16.73

BEGAN (MINUTES)

SUN 05-20-1990



13:17:15.09 SITE 1, LANDFILL 1, WELL S1MW101 SUN 05-20-1990

WELL # S1MW101

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= .29 FEET

STATIC WATER LEVEL= 16.71 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.14 16.86 .15 .917 7.317
.15 16.85 .14 .483 6.522
.17 16.83 .12 .414 5.882
.19 16.82 .11 .379 5.357
.20 16.81 .10 . 345 4.918
.22 16.80 .09 .310 4.545
.24 16.80 .08 .310 4.225
.25 16.79 .08 .276 3.947
.27 16.78 .07 .241 3.704
.28 16.78 .07 .241 3.488
.30 16.78 .07 .241 3.297
.32 16.77 .06 .207 3.125
.40 16.75 .04 .138 2.479
.49 16.74 .03 .103 2.055
.57 16.73 .02 .069 1.754



13:17:16.08 SITE 1, LANDFILL 1, WELL S1MW1CL SUN 05-20-1990

WELL # SIMW101

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= 5.61E-02
PERMEABILITY= 3.14E-03 M/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=8.68E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.84E-03 CM/SEC
BOUWER PERMEABILITY=1.71E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= ~-.05
SLOPE= -2.0

Y ON X
INTERCEPT= -.04
SLOPE= -2.0

CORRELATION COEFFICIENT=-1.00
CALCULATIONS INDICATE THAT A VALUE OF .37 FEET FOR HO
OR A VALUE OF 1.762 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



13:17:18.37 SITE 1, LANDFILL 1, WELL S1MW1C1 SUN 05-20-199¢

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

S1IMW101 1.84E-03 3.14E-03 5.88E-07 .00 1.71E-03

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



SIMWIOI

17:29:28.67

FRI 05-18-1990

RATIO

HERD

A
A
A
2
A
/-
A

A

A

A

. T ' III]IIIII]IIIP
10!

100

T I T ]IIIII’I‘X]I]I 1 ] T !lllll[lllll[l T I T ]lll’lllllll]l T l T [—IIIIIII"I
103

10! 102
TIME SINCE INJECTION (MINUTES)

104

SoLUG TEST OF WELL STMWIO!

HERD RATIO VS LOG TIME




13:23:16.84

SITE 1. LANDFILL 1, WELL S1MW102

RAW DATA

WELL # S1MW102

WELL DIAMETER= 8.25 INCHES
CASING DIAMETER=
VOLUME OF WATER=
LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO=

2.00 INCHES
.28 GALLONS

.63 FEET

STATIC WATER LEVEL= 1.59 FEET
LENGTH OF SCREEN= 10.00 FEET
WATER TABLE TO

SLUG TEST DATA:

WATER LEVEL TIME SINCE TEST

BOTTOM OF WELL= 9.64 FEET

TIME

(FEET)
17.58. 7 1.68
17.58. 8 1.66
17.58. 9 1.64
17.58.10 1.63
17.58.11 1.62
17.58.12 1.62
17.58.13 1.61
17.58.14 1.61
17.58.15 1.60

BEGAN (MINUTES)

SUN 05-20-18930



13:23:17.15 SITE 1, LANDFILL 1, WELL S1MW102 SUN 05-20-13990

WELL # S1MW102

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= .63 FEET

STATIC WATER LEVEL= 1.59 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.12 1.68 .09 .143 8.571
.13 1.66 .07 .111 7.500
.15 1.64 .05 .079 6.667
.17 1.63 .04 .063 6.000
.18 1.62 .03 .048 5.455
.20 1.62 .03 .048 5.000
.22 1.61 .02 .032 4.615
.23 1.61 .02 .032 4.286
.25 1.60 .01 .016 4.000



13:23:17.43 SITE 1, LANDFILL 1. WELL S1MW102 SUN 05-20-1990
WELL # S1MW102

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= 1.24E-02
PERMEABILITY= 1.42E-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=9.29E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=8.71E-03 CM/SEC
BOUWER PERMEABILITY=5.45E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.21
SLOPE= -5.8

Y ON X
INTERCEPT= -.17
SLOPE= -6.0

CORRELATION COEFFICIENT= -.98
CALCULATIONS INDICATE THAT A VALUE OF .63 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



13:23:22.12 SITE 1, LANDFILL 1, WELL S1MW102 SUN 05-20-1890

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

51MW102 8.71E-03 1.42E-02 5.88E-07 .00 5.45E-03

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



SITE 1. LANDFILL !. WELL SIMWI102

SUN 05-20-1990

14:01:10.59

HERD RATIO

A
A

i)

S LN R L O I R ML I I R LU I I R U UL e I A MU L
10°] 0’

100 102 103 104

TIME SINCE INJECTION (MINUTES)

oLUG TEST OF WELL STMW102

HERD RATIO VS LOG TIME




13:32:01.15

SITE 1,

RAW DATA

LANDFILL 1, WELL SIMW103

WELL # S1MW103

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

.65 FEET

STATIC WATER LEVEL= 22.81 FEET
LENGTH OF SCREEN= 10.00 FEET
WATER TABLE TO

SLUG TEST DATA:

17.
17.

17
17

17.
17.

17

17.
17.
17.
17.
17.

17

17.
17.

BOTTOM OF WELL= 4.89 FEET

WATER LEVEL TIME SINCE TEST

TIME
(FEET)
15. 7 23.00
15. 8 22.896
.15. 9 22.94
.15.10 22.92
15.11 22.90
15.12 22.88
.15.13 22.87
15.14 22.87
15.15 22.86
15.16 22.86
15.21 22.84
15.26 22.83
.156.31 22.83
15.386 22.82
15.41 22.82
15.46 22.82

17.

BEGAN (MINUTES)

SUN 05-20-1930



13:32:01.56 SITE 1, LANDFILL 1, WELL S1MW103 SUN 05-20-1990

WELL # S1MW103

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= .65 FEET

STATIC WATER LEVEL= 22.81 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.12 23.00 .19 .292 8.571
.13 22.96 .15 .231 7.500
.15 22.94 .13 .200 6.667
.17 22.92 .11 .169 6.000
.18 22.90 .08 .138 5.455
.20 22.88 .07 .108 5.000
.22 22.87 .06 .092 4.615
.23 22.87 .06 .092 4.286
.25 22.86 .05 077 4.000
.27 22.86 .05 077 3.750
.35 22.84 .03 .046 2.856
.43 22.83 .02 .031 2.308
.52 22.83 .02 .031 1.935
.60 22.82 .01 .015 1.666
.68 22.82 .01 .015 1.463
T7 22.82 .01 .015 1.304



13:32:01.93 SITE 1, LANDFILL 1, WELL SIMW103 SUN 05-20-1990

WELL # S1IMW103

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= 2.39E-02
PERMEABILITY= 7.39E-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 / LAG TIME
BOUWER PERMEABILTY=7.79E-04 * ~SLOPE

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

FOR X ON Y: HVORSLEV PERMEABILITY=2.19E-02 CM/SEC
BOUWER PERMEABILITY=1.95E-03CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=9.76E-03 CM/SEC
BOUWER PERMEABILITY=2.13E-03 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=1.35E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=2.04E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.39
SLOPE= -2.5

Y ON X
INTERCEPT= -.33
SLOPE= -2.7

CORRELATION COEFFICIENT= -.95
CALCULATIONS INDICATE THAT A VALUE OF .65 FEET FOR HO
OR A VALUE OF 1.996 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= 0O



13:32:06.12 SITE 1, LANDFILL 1, WELL S1MW103 SUN 05-20-1990

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

S1MW103 1.35E-02 7.39E-03 5.88E-07 .00 2.04E-03

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



SITE 1. LANDFILL 1. WELL SIMWIO3

SUN 05-20-1990

14:06:32.73

HERD RATIO

A

A

A
A
A

B

AA

200

10-!

CE T
100
TIME SINCE INJECTION

T I T IIIIITIIHI]I T I T I I llllmTlTl T I T IIIIII’IIIIIII T [ T Illlllllllllll
10! 102 103 104
(MINUTES)

SLUG TEST OF WELL STMWIO3

HERD RATIO VS LOG TIME




13:50:31.09

SITE 1, LANDFILL 1, WELL S1MW104

RAW DATA

WELL # S1MW104

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= 15.20 FEET
LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 5.16 FEET

SLUG TEST DATA:

TIME

WATER LEVEL TIME SINCE TEST

(FEET) BEGAN (MINUTES)
15.67 .06
15.53 .08
15.44 .09
15.37 .11
15.32 .13
15.29 .14
15.26 .16
15.25 .18
15.24 .19
15.23 .21
15.22 .23
15.22 .24
15.21 .26
15.21 .28
15.21 .29
15.21 .31
15.20 .33
15.20 .41
15.20 .49
15.20 .58
15.20 .66
15.20 .74
15.20 .83
15.20 .9
15.20 .99

SUN 05-20-1990



13:50:31.62 SITE 1, LANDFILL 1, WELL S1MW104 SUN 05-20-19390

WELL # S1MW104

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= 15.20 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.06 15.67 .47 .274 16.667
.08 15.83 .33 .192 13.043
.08 15.44 .24 .140 10.714
.11 15.37 .17 .099 9.091
.13 15.32 .12 .070 7.895
.14 15.29 .09 .052 6.977
.16 15.26 .06 .035 6.250
.18 15.25 .05 .029 5.660
.19 15.24 .04 .023 5.172
.21 15.23 .03 .017 4.762
.23 15.22 .02 .012 4.412
.24 15.22 .02 .012 4.110
.26 15.21 .01 .006 3.846
.28 15.21 .01 .006 3.614
.29 15.21 .01 .0086 3.409
.31 15.21 .01 .006 3.226
.33 15.20 .00 .000 3.061
.41 15.20 .00 .000 2.438
.49 15.20 .00 .000 2.027
.58 15.20 .00 .000 1.734
.66 15.20 .00 .000 1.515
.74 15.20 .00 .000 1.345
.83 15.20 .00 .000 1.210
.91 15.20 .00 .000 1.099
.99 15.20 .00 .000 1.007



13:50:32.12 SITE 1, LANDFILL 1, WELL S1MW104 SUN 05-20-1990
WELL # S1MW104

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= 9.90E-03
PERMEABILITY= 1.78E-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=7.91E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=8.62E-03 CM/SEC
BOUWER PERMEABILITY=6.52E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.09
SLOPE= -8.2

Y ON X
INTERCEPT= -.09
SLOPE= -8.3

CORRELATION COEFFICIENT=-1.00
CALCULATIONS INDICATE THAT A VALUE OF 1.57 FEET FOR HO

OR A VALUE OF 2.089 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



13:50:36.75 SITE 1, LANDFILL 1, WELL S1MW104 SUN 05-20-1990

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

S1MW104 8.62E-03 1.78E-02 5.88E-07 .00 6.52E-03

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



SITE 1. LANDFILL -1. WELL S1MW104

SUN 05-20-1990

14:12:42 .49

HERD RATIO

A
Kk =
A
-
R B e é%%wmm AL I AL DA ML
102 10! 10! 102 10
TIME SINCE INJECTION (MINUTES)

3

SoLUG TEST OF WELL STMWI04

HEAD RATIO VS LOG TIME




Groundwater Sampling Logs



GROUNDWATER SAMPLING LOG PAGE ) _OF )
FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __ 2 (° MIN NUMBER WELL VOL TO BE PURGED __3
SITE 1 WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL)

WELL NUMBER _MW c-i
JOB NUMBER 1868, 45

BOREHOLE DIAMETER __8 3/4"

VOL PER FT BOREHOLE (LESS CASING)(GAL)

STATIC WATERLEVEL (FT) __ | /. O

AMT ONE WELL VOL (GAL) 2. fb

PURGING SYSTEM — JEFLON BAILER

STANDING WATER COLUMN (FT) 3. & TOTAL GAL TO BE PURGED §.5°5 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY| PID
: murty /e
y 2 e | O 220 [6.45 {]e.) / Broun SO mps|ED
" . ’ [ - A St
22 | 3 50 6.40 (6.0 Brovn  Sep MDS/EJD
; MUY ol
23| 27> 6.4 |15 q B row Sen MDS/EJD
' loezs| a | _— o R/A MDSED
. e
OL24| \ 2 / / . oA MDS/EJD
" ; . ’ o MURK Y~ Ulo
062 6l 15 250 |64 |lo.o - Brovn  gep MDS/EJD
" /v,,//‘ / 7 i ,.»/' ) /// - V/A MDS/EJD
. - / e el M)A MDS/EJD

Qg .
NoTes: Rl

WegC

2 ‘5) l s

Dd o

porg Ary

o Jefes | ]

TURBIDITY: 5‘[_‘ NED
rog -1




GROUNDWATER SAMPLING LOG

FORT STORY

PAGE | _OF 1

CLIENT USACE

SITE

\
WELL NUMBER _MW 1¢>.2

JOB NUMBER _ 1868, 04 ¢

TOTAL WELL DEPTH

WELL DIAMETER

BOREHOLE DIAMETER _8 3/4"

V1.2 5
P

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) _ 1+ &0 AMT ONE WELL VOL (GAL)_4-O PURGING SYSTEM __TEFLON BAILER _
STANDING WATER COLUMN (FT) Q- 45 TOTAL GAL TOBE PURGED 2 7, O SAMPLING SYSTEM _TEFLON BAILER
AMOUNT FIELD PARAME TERS MEASURED coumEnTs CApLen
PURGED
DATE TIME (GAL) EC pH TEMP | TURBIDITY| PID
, Opbwntyl Yo
s 27 o843 | o |90 |5.58 [i4.9 s sep | DS B TP

- , BROW N A 0°/ G
HS46| S e S-QC/ 4.7 / Ny 5¢p | MDS/EJD

. o R — . _ B R W r\\S}\ 07 i\
GO 10 ]I .86 [4. 2 / Sy Sen MDS/EJD

- ‘ Y : Browmd o7,
o3s3| is 1% |59 | 14, 7 / e ¢'% | mpsEsD

. R ,//
035(9 20 / // /’/ - N/—A MDS/EJD
/
" O | RS / ’ / . / A MDS/EJD
- : — re BREGARH =
- pgo3| 30 |0 |59 | AT T o | mosEsw
A g

) L — / / ,.// riA MDS/EJD

NOTES:

Pury Rots "

-85 mm

G (25N [ZEP e

TURBIDITY: $% ~« 4 g
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GROUNDWATER SAMPLING LOG

FORT STORY

PAGE| _OF )

CLIENT __USACE TOTAL WELL DEPTH _25 «» MIN NUMBER WELL VOL TO BE PURGED __3 ____
SITE ' WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER o3 BOREHOLE DIAMETER _83/4" VOL PER FT BOREHOLE (LESS CASING)(GAL) ____
JOB NUMBER __1868.09(>1
STATIC WATER LEVEL (FT) 22 .6 AMT ONE WELL VOL (GAL) _3- & PURGING SYSTEM __TEFLON BAILER _
STANDING WATER COLUMN (FNZX. G TOTAL GAL TO BE PURGED _10. & SAMPLING SYSTEM _TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED COMmENTS T
PURGED
PATE | TME | "Gal) EC pH TEMP | TURBIDITY|  PID
, REPDOFT (7
527 1350 | O 3 560 |37 R mos|E5p
. ReanisH N ",:
1357 2 I5¢ |54) (B30 TNt S MDS/EJD
" - -~ I C | € O './’O
1354 | 3 S |5499 |1 % T sew MDS/EJD
T T e
" 13 5¢ O / B L / / N//\ MDS/EJD
/ /' e
) 1400 & _// 7 T e /A MDS/EJD
///' T - ;
- 1405 | o - - MO MDS/EJD
. : - _ ‘ Cle AR 0©7©
1406 I (2 IS, q | 13,2 / sen MDS/EJD
. P / - / /A MDS/EJD

FINAL -~ )

15 lmin = Perge Roda

NOTES:

TURBIDITY

Perger

(’/evéxz/ G minUdes



SUMMARY OF PURGED WELLS

NEW MW (O3 is located on the WES7€€~ side of the

' . I
site. The initial SWL was <2 (& , with a sWC of £ '@

The well volume was found to be 36 gallons, thus requiring a
total of _/O. 8 gallons to be purged.
The purging began at {350 | The purge rate was calculated

at ’5 gallons/minute. At /3:7&:, the well was purged
dry. The bailer was then used to ensure no water was still
present in the well. A total of two bailer volumes were drawn
(partial volume of 4 o0z.) to verify that the well was indeed dry.
At /405 and (406 the flexidip was used to calculate
groundwater recharge. The groundwater recharge rate was

G
determined to be ( ft/ginutei This well was allowed to

recharge for 3G minutes prior to sampling.



FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __1'1, 5 MIN NUMBER WELL VOL TO BE PURGED __3
SITE ] WELL DIAMETER __ 2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW_[©4 BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER _"1868.C 4.Ci
STATIC WATER LEVEL (FT) __ (!¢, AMT ONE WELL VOL (GAL) __ 1.5 PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) 1+ 11" TOTAL GAL TO BE PURGED _2,2.5" SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY|  PID
) . * MURKY - BROWA
too (-—)(' “4d O ‘250 G'éz 145 _ Yo \'SCO mg;lEDD
: ' . MURWN~ RROWN
0951 | 5 60 [6:57 | 14.¢ — Ok -sen MDS/EJD
' My Ry ~ BROWN
o544 | 7 240 | ©S) 149 | / O 0‘;’90 MDS/EJD
. . 9 o , ] MmuRoy - sROyIn
0959 | 8 50 |64 q |14, 3 / 00 - sen MDS/EJD
o / -
1003 | O / _— 7 N/A MDS/EJD
' -
. 005 | o / - / n / a\ MDS/EJD
] . .‘ "_‘)'/ .
. oo | + / P / ~/A MDS/EJD
~ MURKY ~ BRown
w A ) 250 |b,eo (4.3 o %e Sep MDS/EID

MUy < BLALY .
g ke

NOTES: TURBIDITY: §0X5D¥ 50 X ipng, 2

b@ U&&Q ?br\sgdd%j .
lE Q'Q(Dr@\/ Roats . 6\\“' 28 ¢ < (', z'i/l""‘“\“’k(
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SUMMARY OF PURGED WELLS

e MW (O4 is located on the NORTHEZ~ side of the

site. The initial SWL was Q' G" , with a swc of 7' 1] .
The well volume was found to be 7 5 gallons, thus reguiring a
total of L2 5 gallons to be purged.

The purging began at C)q4.Q‘. The purge rate was calculated
at 2 gallons/minute. At o3 , the well was purged
dry. The bailer was then used to ensure no water was still
present in the well. A total of two bailer volumes were drawn

(partial volume of 4 o0z.) to verify that the well was indeed dry.

at _|oCS and fO()Z the flexidip was used to calculate
groundwater recharge. The groundwater recharge rate was

i1/
determined to be J ft}minute. This well was allowed to

recharge for ;31 minutes prior to sampling.



Soil and Monitoring Well Boring Lithologic Logs

Dite N



( BORING/WELL NUMBER__MW-105 CLIENT __ U.S. ARMY CORPS OF ENGINEERS N
PAGE 1 OF 1
DATE STARTED 3/24/90 COMPLETED 3/24/90 PROJECT _ FORT STORY PA/SI
SITE NUMBER _2 SITE NAME LANDFILL 2 COORDINATES
GROUND ELEVATION __16.89 FEET, NGVD GEOLOGIST ___MARK SHUPE N223836, E2724570
w - ~ Q
T | 5 k< ) —~] = Y]
= > oE|lEFQ|=ZD
a3l § Ezg|22Z|E S ZOl9< GEOLOGIC DESCRIPTION COMMENTS
W=l T Es oo 2l @ )
e v pz |o 5]
2 ‘ ) ) .
das oz l2 a1 SAND (SP), quartz, tan, medium-fine, PID Instrumentation
S P subrounded-subangular, fair sorting. P1101 HNu Systems
N 7 10.2 eV Lamp
8 SILTY SAND (SM), quartz, dark gray, PID Background=0.0
dutn ] 24 91 o7 | fine-medium grained, subangular-subrounded, ppm.
10 poor sorting, siity, pos oil residue on grains.
- 6 7 =
S=—futH | 46 |§ | a3 —
— 6 3 -
Wlum | o 3 & [ SAND (SP), quartz, tan, fine-medium
4 grained, subangular, poor sorting; water
. 2 [~ table encountered at 7 feet.
- SI N 2 =
GEO 8-10 3 248 Poor returns in 8-10 foot
10 == 4 - sample. Drive 2 spoons
for additional sample
- — volume. Blow counts =
223,444,576
| I i SAND (SP) rt 1 dium-fi
- 19 , quartz, gray-tan, medium-fine,
15 LITH 114-18 9 31 subrounded, poor sorting.
— 4
| Total Depth of boring=16 feet.
20 — p—
B B GS=Ground Surface
7] Sl=Soi/Groundwater
— — Interface
— [~ GEO=Geotechnical
25— — LITH=Lithology
7] B Y =Water table during
- — drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 16 FEET
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _ 2 INCHES
%ﬁ HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL SCHEDULE 40 PVC
17.5 FEET
\ TOTAL DEPTH J




é BORING/WELL NUMBER__ MW-106 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 _ 2 SITE NAME LANDFILL 2 COORDINATES
GROUND ELEVATION _9.75 FEET, NGVD GEOLOGIST ___ MARK SHUPE N223740, E2724355
ol 3 L-I‘Jg 2_la 3 = 3
&l 2 % % 5 £ % = o o O 5 GEOLOGIC DESCRIPTION COMMENTS
BTl < E=ETl 20 2 25
w 2 m
2 SAND (SW), guartz, tan, medium grained, PID Instrumentation
-1 GS 0-2 13 19.7 [~ soubrounded, poor sorting; encountered water | OVM 5808
\ 4 4 | at2feet. Thermo Environmental
5 7 Instruments, Inc.
_ Gglo 2.4 101 490 - 10.2 eV Lanp
12 PID Background=0.0 ppm.
S=d LITH | 4-6 4 37.3 = SAND (SW), quartz, light gray, medium grained,
7 subrounded, poor sorting.
— 6 e
6
10=—— 7 -
=1 LITH §10-12 8 18.8 — SAND (SW), quartz, tan, medium-grained, Sand running up into
9 subrounded, fair sorting. auger string at 10 fest;
- 12 Estimate 0.5 feet of run-up.
- — Total depth of boring=12 feet.
15 m——t e
20 — —
- - GS=Ground Surface
- — SI=Soil/Groundwater
Interface
- -
GEO=Geotechnical
O | LITH=Lithology
7] B " =Water table during
- = drilling

JMM James M. Montgomery

Consulting Engineers, Inc.

DRILLER __HARDIN AND HUBER, INC.

8 1/4 INCHES
12 FEET

HOLE DIAMETER
TOTAL DEPTH

WELL COMPLETION DEPTH11.75 FEET
METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _ 2 INCHES
WELL MATERIAL SCHEDULE 40 PVC

y,




( BORING/WELL NUMBER__ MW-107 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/24/90 COMPLETED 3/24/90 PROJECT ___FORT STORY PA/SI
SITE NUMBER __2 SITENAME ____ LANDFILL 2 COORDINATES
GROUND ELEVATION _10.84 FEET, NGVD GEOLOGIST __ MARK SHUPE N223368, E2724613
w = 5
. | Y p2 | —_ )
=% 2 ot =0
& ﬁ’_; % EE g % E ag 8 S GEOLOGIC DESCRIPTION COMMENTS
a= 3 Bz |39 3
4 2 SILT (SM), vegetation-roots, brown sandy.
Has |02 |15 — SAND (SP), tan fine, subrounded, poorly
\ 4 12 graded, wood and glass from 1-2 feet.
7 13,4 B 2-4 foot interval drive 3
-1 sl ) 5 - spoons for additional
GEO 2-4 1.2 6 vol
5 SAND (SP), buff to gray medium, subrounded, sé?écvp :onztzf‘ze 232
] 4 sp [~ poorly graded, wood at 6 feet, water at 2 feet. '3' 543
5 1 - 3,554
U] 57 ] 0.8 [~ SAND (SP), brown, medium, subrounded,
- 3 L. poorly graded, peat seam at 6 feet. PID Instrumentation
P1 101 HNu Systems
- = 10.2 eV Lamp
_ B PID Background=0.0 ppm.
1079 I PEAT (PT), dark brown.
— LITH j10-12 14 2.8
SAND (SP), brown, medium, subrounded,
— 11 poorly graded.
a | Total depth of boring=13 feet.
15 —— —
ﬁ —
20— _'
_ | GS=Ground Surface
— - SI=Soil/Groundwater
Interface
GEO=Geotechnical
5 e [ LITH=Lithology
N B P =Water table during
- - drilling
— o

JMM James M. Montgomery

-
aa

aaa

9

DRILLER __HARDIN AND HUBER, INC.

HOLE DIAMETER 8 1/4 INCHES
TOTAL DEPTH 13 FEET

WELL COMPLETION DEPTH11.5 FEET

Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __2 INCHES
WELL MATERIAL SCHEDULE 40 PVC

J




(" BORING/WELL NUMBER_MW-108 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED _3/24/90 COMPLETED 3/24/90 PROJECT __ FORT STORY PA/SI
SITE NUMBER __2 SITE NAME LANDFILL 2 COORDINATES
GROUND ELEVATION 9.29 FEET, NGVD GEOLOGIST ___ MARK SHUPE N223040, E2724645
= I T ElZ ol 28
— O p—t
& 3 CEL % TE % = ag 9 Q S GEOLOGIC DESCRIPTION COMMENTS
Tl < BEE |29 & 25
Q » pz |
es | L 12 2o [k di SAND (SM), topsoil, dark brown, sitty, fine, g2 foot ‘"‘G’Va'f
- SDPllJ_FFI_ : : i ™ subrounded, very moist, brown color at 1 foot, ag;ietignsaez%ﬁpgvolume
10 3 ¢ ! | | wood, organic material, water at 2.5 feet. Blow counts=33.2.3
I A s 51 50 BEEG u 2,4,56
_|¢E0 g T Bt | 7,7.8,10
d E | =
5 — 4 ’.'.‘ == PEAT (PT), brown, wood. PID Instrumentation
1 ] Pl 101 HNu Systems
—~LITH | 5-7 1 0.2 ; — 10.2 eV Lamp
2 ) PID Background=0.0 ppm.
= 3 — SAND (SW), brown, fine, subrounded, well
_ | graded.
10— 1 P2 p—
—~LITH J10-12] 3 1.0 paes -
_ 2 _.0:’;":4 & -
- 5 -
PLris
Rede
— == Total depth of boring=14 teet.
15 e
— - GS=Ground Surface
20— — DUP=Duplicate Sample
n B SPLIT=Split Sample
7] B GEO=Geotechnical
] SI=SoilGroundwater
- — Interface
25 = - LITH=Lithology
7] B Y =Water table during
— = drilling

JMM James M. Montgomery

DRILLER _HARDIN AND HUBER, INC.

a
aa

-aa

\X

HOLE DIAMETER

TOTAL DEPTH

8 1/4 INCHES
14 FEET

WELL COMPLETION DEPTH_12 FEET
Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __2 INCHES
WELL MATERIAL SCHEDULE 40 PVC

J




(" BORINGWELL NUMBER MW-109 CLIENT _U.S. ARMY CORPS OF ENGINEERS _ ppGE 1 OF 1 )
DATE STARTED 3/25/90 COMPLETED 3/25/90 PROJECT __FORT STORY PA/SI

SITE NUMBER _ 2 SITE NAME LANDFILL 2 COORDINATES
GROUND ELEVATION __10.07 FEET, NGVD GEOLQGIST __ MARK SHUPE N223184, E2725537
w = ~ (&)
T _| 5 pu<g %) —~1 = L,
gl & Fz2 QE|x 2=
& f:'a_’ = % E =) (33 < ag % 9 8 < GEOLOGIC DESCRIPTION COMMENTS
a~l £ EE 129 —=|c O
w m o]
2 - SANDY SICT (ML) roots, vegetation, brown-tan. | PID Instrumentation
-4 Gs fo-2 i 229 OVM 5808
Thermo Environmental
SAND (SM), quartz, dark gray-brown,
A 4 . 4 g medium-fine, subangular, poor sorting, silty; :“:g”ersegfr" F')“c'
- ko 2-4 g | 182 encounter water table 2.5 feet. PID Background=0.0
7 m.
7 4 SAND (SW), quartz, dark brown, fine-medium PP
Seed LITH | 4-86 g ) L. grained, subrounded-subangular, fair sorting,
skl silty.
- 5 e SAND (SW), quartz, tan, subrounded, poor
Bt sorting, subrounded.
— < —
RO
. o _
o‘f‘%-i‘“
'f’:é:' ‘e’ SW
— '.F. .
1 O— 3 s NG e
duth Lio12] 4 273 B | SAND (SW), quartz, light gray, subrounded, fair
5 sorting, subrounded.
. 5 Total depth of boring=12 feet.
15 m— e
20 —— p—
T B GS=Ground Surface
7 B SI=Soil/Groundwater
- - Interface
— — GEO=Geotechnical
25 == e LITH=Lithology
] B Y =Water table during
- - drilling
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 INCHES
s HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL SCHEDULE 40 PVC

\ ¢ TOTAL DEPTH 12 FEET J




Geotechnical Grain Size Analyses



- ————

PROJECT Fort StOY‘y LOCAT|0N= V1r‘g1n1a Beach, VA.
RING NO. SAMPLE NO. DEPTH: CONTRACT NO.
BO Site 2 S2MW105 10' 90-075
U.S. STANDARD SIEVE SIZE o o 49 HYDROMETER
:n L 2, gg 21 z© ZN 0
100 T R T \\ T v ;
. t : N , ; : b
90 ! ' : : o 3
i : A ; 0 g
5 8o . : - ' g 20
z . : : I : o
@ 70 ; N 1 : 30 ©
Q. : L ol
8 . , : . a
. 69 ' ' ' : : a0 m
o H ] : : . '
§ > : i | : il 0=
> 40 ; : : : 60 2
[ X " \ : B
- 4 1 i Y .
- N f - : ; )
z 20 ; 5 : i\ : t 80 S
e | ' ! 4 : : 90 %
w10 : : r N - e
S Qw . = < - - p s °5s = § 8
1 (o] o o
GRAIN SIZE IN MILIMETERS
GRAVEL SAND
BOULDERS COARSE | FINE |coamrse | MEDIiuM [ FINE ST OR CLAY
SAMPLE NO. DEPTH LL. P.. M.C. Unified Soil Description Earth
S2MW105 10" - | np| 22.2 sp Tan sand - f; A% Engineering

F3

&l B Sciences. Inc.

GRAIN-SIZE DISTRIBUTION

TESTED BY: DATE:

RMP 7-12-90
CHECKED BY:

PAD SHEET No._2_oF32




PROJVECT: Fort Story LOCATION:  yirginia Beach, VA.
RING NO. . SAMPLE NO. DEPTH: CONTRACT NO.
BO Site 2 SZMW106 90-075
U.S. STANDARD SIEVE SIZE o o d8 HYDROME TER
=, S Q, go Ze 22 za
100 i , : : 0
E ! » : : T
90 : : : . aQ
. 1 A m
' . : : z
S 80 : . : : : 20
: = i 1 .
2* 70 : ; 30 Q
: : - \ 2
L 0 ' : \ a0 m
) T . :
‘;" 50 - : ' : \ 50 @
: AR —i N o 2
o : ; ; : @
w : 1 n 4 70
z 30 . ! i \ L -
N . t \ . P]
; 20 f ' . \ 80 r;"
o ' ! H A B Z
§ o ' ' \\: 30 I;S,
00 S cI) o R < o o ':; —~ o _IOO
S o v s 2 G o - S s °o 3 8 8
T o o] o
GRAIN  SIZE - N MILIMETERS
GRAVEL SAND
BOULDERS COARSE | FINE |COARSE | MEDIUM | FINE SILT  OR - CLAY
SAMPLE NO. DEPTH LL P.L M.C. Unified Soil Description
S2MW106 4' - N.P. 22.6 SP Tan sand

GRAIN- SIZE DISTRIBUTION

TESTED BY: DATE:

RMP 7-12-90
CHECKED BY:

PAD SHEET No._0_oF _32




PROJECT: Fort Story LOCATION:  yirginia Beach, VA.
BORING NO. ) SAMPLE NO. DEPTH: CONTRACT NO.
Site 2 SZ2MW107 3 90-075
U.S. STANDARD SIEVE SIZE o o 43 HYDROMETER
= 2. Se go 2« 29 zw

100 T ; =] - g " 0
L = : S , : m
90 ; N T : 10 5
¢ 80 : ' ) 20

z ' ' '
2 70 : i B : 30 O
< . : : >
) v - : D
— 69 ' 1 ; \ 40 m
T ] : : : o
Qe ' ' : .
; 50 - E " E \ ? : 50 @
o 40 X . l\ 60 3
: : : : 5
E’ 30 ' : : \ : 70 X
- : ' - AV 60 3
: 90 m
g : : : N 2
ol LU (,) e 1 S . - = 4 100
S = e 2 & T3 S °% s & 8
GRAIN S1Z€E - IN MILIMETERS ° © T
GRAVEL SAND
BOULDERS CoarsE | FinE |coarst [ Weolum | Fiwe SILT OR  CLAY

SAMPLE NO. DEPTH | LL. 3] MC. !Unified Soil Description [T /7 &4 Earth

S2MW107 3' — | N.P.| 200 | SP [Tansand L i t-f 24| Engineering
SE G i) b Griences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTED BY:

RMP

DATE:
7-12-90

CHECKED B8Y:

PAD

SHEET No._/ _oF_32




PROJECT: Fort Story LOCATION: Virginia Beach, VA.
BORING NO. ) SAMPLE NO. DEPTH: CONTRACT NO,
Site 2 S2MW108 3! 90-075
U.S. STANDARD SIEVE SIZE . o d8 HYDROMETER
:n St 2' dO 21‘ 29 o
100 T R -~§4 . ' 0
: i : — : : z
90 : . : AN - o =
. : : : H o
: : : ' = &
s 8 . : : ) : 20
z 1 : - A : -
g 7o :, : ' A o $
& ' - T o
g % : : g — w
) T ‘ TN : :
g ; 1 ; AR 50 @
m 40 : : \\ 60 3
x . ' X : \ ‘;‘
£ 30 f ? : S 70 %
- " - - : : 3 %
z % : 5 ; : : o &
‘(;.‘ 0 ' ' L \ o
[ N . ¢
00 re) ‘_ (I) o o ) o t\:l ,\ - - 5 _|00
S Qv e = - ~ = S é °5 o § 3
ry . (o] o o
GRAIN S1ZE - 1IN MILIMETERS
' GRAVEL SAND
BOULDERS coaRSE [ FINE coarse | mepium | FiInE SILT OrR  CLAY
SAMPLE NO. DEPTH LL P.I. M.C. Unified. Soil Description G4 Earth
S2MW108 3 - N:P.} 15.8 SP Tan_sand « Engineering

& Sciences, Inc.

GRAIN- SIZE DISTRIBUTION

TESTCOD BY:

DATE

RMP

7-12-90

CHECKED BY:
PAD

SHEET No._8 _oF_32 _




PROJECT: Fort Story LOCATION= Virginia Beach, VA.
BORING NO. Site 2 SAMPLE NO. 5oMw109 DEPTH: 6' CONTRACT NO. g0-075
U.S. STANDARD SIEVE SIZE o o 48 HYDROMETER
= 2. 2' go Z« 2% za
100 T R H B o
: } ‘ : r‘v,\
90 : A - : o 3
1 : : : m
T : ; il A
5z 80 . . : & ' : 20 -
P4 n . N .
@ 70 : 5 \ ; 30 §
o r - : : . P
e 1 ' . : w
e : : ; '\ : 0 9
2 f : ; 1A\ :
y . . : T\ : : 0%
o 40 ' ' : 60 3
[ 4 X ; \ ; §
z 30 g : : 0 X
" 20 ! : ' \\ E 6o 2
z ; i ‘ - :
P | ' ‘ : A\ 90 m
w10 : : AN S
3 ° g L s ¥ S
1 o o o
GRAIN SIZE - IN MILIMETERS
GRAVEL SAND
BOULDERS coaRse | FINE |[coarse | mepiuMm | FinNE SILT - OR - CLAY
SAMPLE NO. DEPTH LL. P.. M.C. Unified Soil Description £d Earth
SZMW109 6 | - | N.p.| 20.5 | SP | Tan sand O %! Engineering

mﬁ b Griences, Inc.

GRAIN SIZE DISTRIBUTION

TESTED 8Y:

RMP

DATE
7-12-90

CHECKED 8Y:

PAD

32

SHEET No. 9 OF




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery

BORING NO. Mw-105

< Consuiting Engineers, Inc.

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __Site 2 DRILLER _Henry Seal
i DRILLING
PROJECT NO._1868.0401 BORING MW-105 METHOD _Hollow Stem Auger
ELEVATION DATE 3/24/90 DEVELOPMENT
FIELD GEOQOLOGIST Mark Shupe METHOD _Bailing/Pumping
GROUND N~ ELEVATION OF TOP OF SURFACE CASING: _16.891ft.
ELEVATION' | 1] I ,I' N ELEVATIONS OF TOP OF RISER PIPE: 16.56 ft.
oz |
x % | 4
N = TYPE OF SURFACE SEAL: Cement Grout
I.D. OF SURFACE CASING: 8 inch
TYPE OF SURFACE CASING: Steel
RISER PIPE I.D.: 2 inches

\\\\\\T\\\\\\

0 AaANNNNRRIIIRIRINIIRRRRRRRRN
=
A

—

TYPE OF RISER PIPE:

Schedule 40 PVC

BOREHOLE DIAMETER:

8 1/4 inches

TYPE OF BACKFILL:

Cement Grout

ELEVATION/DEPTH OF SEAL: 2.0 ft.
TYPE OF SEAL: Granular Bentonite

DEPTH TO TOP OF SAND PACK: 3.0 f.
ELEVATION/DEPTH TOP OF SCREEN: —50ft.
TYPE OF SCREEN: Schedule 40 PVC

SLOT SIZE X LENGTH: 0.02 inch X 10 feet

I.D. OF SCREEN: 2 inches

TYPE OF SAND PACK: No. 2 Filter Sand

ELEVATION/DEPTH BOTTOM OF SCREEN: 16.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: _16.0ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:

ELEVATION/DEPTH OF HOLE: 16.0 ft.




JMM James M. Montgomery

BORING NO. mMw-106

4 Consulting Engineers, Inc.

MONITORING WELL SHEET

PROJECT Fort Story PA/SI LOCATION _Site 2 DRILLER Hardin and Huber Inc.
] DRILLING
PROJECT NO__1868.0401 BORING MW-106 METHOD _Hollow Stem Auger
ELEVATION DATE 3/25/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD Air Surging/Pumpin
GROUND N ELEVATION OF TOP OF SURFACE CASING: __975ft.
ELEVATION' | '|¢ Ll D¢ ELEVATIONS OF TOP OF RISER PIPE: __9.52ft.
<N ~ (A 4
\j 2 ;/ TYPE OF SURFACE SEAL: Cement Grout
g %
] ]
1 U |.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___ Steel
% | _ .
94 Z—— RISER PIPE I.D.: 2 inches
5 5 TYPE OF RISER PIPE: Schedule 40 PVC
/7
g Zn BOREHOLE DIAMETER: 8 1/4 inches
/]
2 | 4———— TYPE OF BACKFILL: Cement Grout
%
/7
—— ELEVATION/DEPTH OF SEAL: 1.25 ft.
—— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: __15ft.
ELEVATION/DEPTH TOP OF SCREEN: 1.75 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.02 inch X 10 feet
I.D. OF SCREEN: 2 inches
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 1.75 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: _ NA
TYPE OF BACKFILL BELOW OBSERVATION WELL:
ELEVATION/DEPTH OF HOLE: 11.75 ft.




JMM James M. Montgomery

£ Consulting Engineers, Inc.

BORING NO. mw-107

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __ Site 2 DRILLER Hardin and Huber Inc.
] DRILLING
PROJECT NO_1868.0401 BORING____MW-107 METHOD _Hollow Stem Auger
ELEVATION DATE 3/24/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD __Bailing/Pumping
GROUND - ELEVATION OF TOP OF SURFACE CASING: 10.84 ft.
ELEVATION | "y 2 ELEVATIONS OF TOP OF RISER PIPE: _10.60f.
<~ - 9 [
L]
7 7% TYPE OF SURFACE SEAL: Cement Grout
) %
/] %
7Zn 1.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___ Steel
]
2 94— RISER PIPE|.D.: 2 inches
g 7 TYPE OF RISER PIPE: Schedule 40 PVC
00
2 7n BOREHOLE DIAMETER: 8 1/4 inches
] -
2 T TYPE OF BACKFILL: Cement Grout
07
—— ELEVATION/DEPTH OF SEAL: 0.5 ft.
—— TYPE OF SEAL: Granular Bentonite
— DEPTH TO TOP OF SAND PACK: —10ft
- ELEVATION/DEPTH TOP OF SCREEN: __15#
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.02 inch X 10 feet
1.D. OF SCREEN: 2 inches
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 1151t
ELEVATION/DEPTH BOTTOM OF SANDPACK: 13.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
ELEVATION/DEPTH OF HOLE: 13.0 ft.




JMM James M. Montgomery

< Consulting Engineers, Inc.

BORING NO. MW-108

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __Site 2 DRILLER Hardin and Huber Inc.
. MW-108 DRILLING
PROJECT NO_1868.0401 BORING METHOD _Hollow Stem Auger
ELEVATION DATE 3/24/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD Air Surging/Pumping
GROUND N ELEVATION OF TOP OF SURFACE CASING: __9.29ft.
ELEVATION' | 'y m A ELEVATIONS OF TOP OF RISER PIPE: __898ft.
x % ' .’
< ? 7/ TYPE OF SURFACE SEAL: Cement Grout
g s
g %
77 1.D. OF SURFACE CASING: 8 inch
2 / TYPE OF SURFACE CASING: ___Steel
"
% .
— RISER PIPE I.D.: 2 inches
/A
/ g TYPE OF RISER PIPE: Schedule 40 PVC
/B
2 7n BOREHOLE DIAMETER: 8 1/4 inches
%
2 — TYPE OF BACKFILL: Cement Grout
7
— ELEVATION/DEPTH OF SEAL: 1.0 ft.
— TYPE OF SEAL: Granular Bentonite
— DEPTH TO TOP OF SAND PACK: — 151t
- ELEVATION/DEPTH TOP OF SCREEN: _20ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.02 inch X 10 feet
I.D. OF SCREEN: 2 inches
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 12,0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 14.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
ELEVATION/DEPTH OF HOLE: 14.0 ft.




JMM James M. Montgomery

£ Consulting Engineers, Inc.

MONITORING WELL SHEET

BORING NO. MW-109

PROJECT Fort Story PA/SI LOCATION __Site 2 DRILLER Henry Seal
. DRILLING
PROJECT NO._1868.0401 BORING_____MW-109 METHOD _Hollow Stem Auger
ELEVATION DATE 3/25/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD _Air Surging/Pumping
GROUND N ELEVATION OF TOP OF SURFACE CASING: _10.07#
d : 9.68 ft.
ELEVATION | ' | . < ELEVATIONS OF TOP OF RISER PIPE: __968ft.
< e ]
N 4 % A | 4
<Y = TYPE OF SURFACE SEAL: Cement Grout
77
a4 U |.D. OF SURFACE CASING: 8 inch
2 ¢ TYPE OF SURFACE CASING: Steel
[/
] . -
% j—— RISER PIPEI.D.: 2 inches
g /]
;: % TYPE OF RISER PIPE: Schedule 40 PVC
‘N
2 j - BOREHOLE DIAMETER: 8 1/4 inches
]
? TYPE OF BACKFILL: Cement Grout
“
7
—— ELEVATION/DEPTH OF SEAL: 1.5 ft.
TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: 1.75 ft.
ELEVATION/DEPTH TOP OF SCREEN: 1.75 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.02 inch X 10 feet
.D. OF SCREEN: 2 inches
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 1.75ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: __NA
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 12.0 ft.




Monitoring Well Development Sheets



&4 Earth
’ i Engineering
& Sciences. Inc.

Monitoring Well Development Sheet Mco - /0S5

Project: _folT Sory  TIRP Location: _ LAnD Fiee 22 e Sioky

Project No. 1869 Dates: 4-4-90

Field Geologists: é'é'of,st Towsed  § Dikna [0 A

Barrel ID: _ 952 Mw 10S Deu Hrp No. of Barrels: 3-55 64/

Initial Development Method (BAiLiag Init. Dev. Date: ¢&-4-So0

Initial Volume Removed: 20 g4 Time Started: 0900 Finished: ©09%4o

Initial Team Members: 560’,96 T80 . Dibne ERGary £ Doe (/45*/)

Water Level (Initial): 7.90

Total Depth (BOH): 1422
Designed Depth: (5.0
Depth of Sediment: (&

Water Level After Initial Development: 7.9

BOH After Initial Development: /4-70

Final Development Method: _pw-'lﬂm 3 Fin.Dev.Date: 4-¢-S0

Final Volume Removed: 150 g4 Time Start: _0%¢/ Finished: _/04Y%¢

Final Team Members: G‘EO/ge ’/—(;wSa« Disre TS 3 doc (Ha4)

Water Level Start: 790  Finished: 7-90 Ph: 5SS EC: _200 T°C: 5.4

Total Depth Start: /4-9¢  Finished: .90

0,, TOX, Lel and Organic Vapor Problems Encountered: _AR0N¢C

Action; W None Needed
Q Need:



3 Earth
Engineering

IR

E Sciences, Inc.

eo 60\‘ "\& \-\
&°Q6\\0Q& & SN PS> .\00\ o &
00 04 X 06\ o> QX @Q (60
4& \ &0 QO% Q\p QO\ @Q z\oQ' “‘e @ \b{d &e
ST SR AAIGTI W E AT
. v GEor9e TTAS0A
4-4 900900 7-90 .S 6£.67 O '7)0147/11 EtpnDy
o440 | v
7.0 .S 20
4-4:50 541 V| 290 vilz 20
v
G| Vil 4o 1150 [5-60 | 170
j00) A 60 | 16.0 |66 | Too
(V4
jorb V|2 90 18] lgst |zes
[0L6 g vl ] lo 184 1643 | 210
Jodd 1z /4o |14y [633 | 199
v v
046 z (50 |is.4 |655 | 200
4-10 7775 : 56 | 5 e
. ) 151 150|642 195 456 D.ERGLAD

Location: fodv Siof+

Site #: Z
Well#: _Mw 105




&4 Earth
i Engineering
& Sciences. Inc.

Monitoring Well Development Sheet +co /06

Project: __Fotr Sioky T af Location: S/7T€ 2

Project No. (265 . 040l Dates: _“/-4-90

Field Geologists: 6782507 4 D. ERGAD

Barrel ID: S2 M 06 Dev Heo No. of Barrels: | 2-55

Initial Development Method _ A2 Sussen Init. Dev. Date: Y-4-90

Initial Volume Removed: [S 441 Time Started: 0%00 Finished: 0%00

Initial Team Members: D ENGaS 3 doe. Fersess

Water Level (Initial): . 80
Total Depth (BOH): (1.2
Designed Depth: 1-75
Depth of Sediment: _ S5

]

Water Level After Initial Development: 1.0

BOH After Initial Development: 113
Final Development Method: P uMp g Fin.Dev.Date: Y-4-90
Final Volume Removed: _16S Time Start: _[/30 Finished: /255

Final Team Members: 6 JTowseA & D NG

Water Level Start: - % | Finished: /IS Ph: 542 EC: 30 T°C: /473

Total Depth Start: _ //->  Finished: /SS

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

Action; & None Needed
0 Need:



£J Earth
E i Engineering
b Sciences, Inc.

X 3 o 7
0 G ) 2 S N
<> OQ&e ,&A & @6"' & \g:-\ N < T 'QO \@}\ S
e.,‘e e«le’\ \p@‘b Q,Q\X\ QGQ %\,ebe.gb& ‘@o‘b 20 ,z;x,?xK 0\0& Qo\' QQX e(“Q '\3\ “\e
X Ao .(}‘b\. ‘6\9 2 \,‘1}0 5\@ & '\c\,{& .‘%\) .\'&9% ‘QQ\Q g qu" \\4 g ‘?\ 46\0 & > 0@9 (\;x& N
O ARSASAS” 9% 7 8 9% A WA QOGRS § 0T e e
G- To~sen
4-4-%) (30 .ol . (75| .4 7 . |63 ) T’; . EROLAAD
/
Hso T 4o 120 | S.43 352
7 e
1200 L 60 2.5 1 472¢ | 30
210 v S o |17 4921 20
J
s g 115 lize 1520 2y
y .
n1o i < J4o 2.5 | sus| 25
V4
s 118 (1.5$ S 165 {14 | S47| 20
P G To-Son
4-10 166 139|541 2< | 9% D. G NELAD

Location: Fe Sty

Site #: Z
Well #: Moo (06




3

3 Earth
ﬁ Engineering
B Sciences. Inc.

Monitoring Well Development Sheet M (07)

-

Project: fFe Stoey Location: _S:7€¢ L
Project No. 1865 Dates: J-4-90 3 4-£-%0

Field Geologists: b Tons0e & . CRGZAMN

Barrel ID: S22 MW )p? Dev Hz0 No. of Barrels: 3-T5¢A/

Initial Development Method __ABaiLia¢ Init. Dev. Date: _4-4-90_
Initial Volume Removed: 30 941 Time Started: _03¢ Finished: /(943

Initial Team Members: é - T—ow So

Water Level (Initial): -39

Total Depth (BOH): 9.3

Designed Depth: 153
Depth of Sediment: .1l
Water Level After Initial Development: [ “/l
-~
BOH After Initial Development: [0.95%
Final Development Method: PUM/O”' 7 Fin.Dev.Date: _4-S-%0

Final Volume Removed: (6O Time Start: /04§ Finished: /%0

Final Team Members: G-To=S0+ ¢4 D . ENCLAAD

Water Level Start: _|.2%  Finished: -39 Ph: 672 EC: 45 TeC: 15.9
Total Depth Start: _/0:95 Finished: /0.9%

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

Action: B~ None Needed
Q Need:



&2 Earth
Engineering
ES:IEnr.es.ln:.
TR S N
AN D D S S O
.40\0 e\OQ‘Q \jb‘ @@“ Q\\ b$eb\r‘\'3-o% \%‘b“ & 0&@0 S Q-\ \,\3\ eﬁ%
LR ® PR o S AL S
N Lo LD > ‘b\o & S o %° &’ Q\O X \Qo Q‘)\OQ < '\b‘\' 4
SRS S 98 A ARSI AR S A o
9.% Te -
4-4 o3 v .57 | w5 sl za v S lg952 G100 50
wis | v L9z | 1o v S 30
' -~ 561
4-$ |jods 1.2% | 10.95 | 1.0 — v g GDTOEMG:—AAB
100 1.2%% | 10495 - v | 5 3725 19.0 | 671 [ 420 G-
I{to v |5 7.5 led lea2 | 415
1120 | % 160 11591027 | Ues
4-10 Lza | w0as v -5 6t l1Is2 162 | 4S
Location: _ Ft S3 oﬂ1
Site #:
Well#: _Mw 07




&2 Earth
E ﬁ Engineering
B Sciences. Inc.
Monitoring Well Development Sheet 1« 03

Project: _ tof7 Sty Location: Si7e T

Project No. 196¢ Dates: Y-S-%50 ¢ 4-4-%0

Field Geologists: G-Tlowsn 4 D ERGAD

Barrel ID: S22 Mw (05 Dev Hpzo No. of Barrels: %-<SS 9%/

Initial Development Method _ A& $vs5:4q Init. Dev. Date: 4-4Y-90

Initial Volume Removed: S Ld Time Started: J00S Finished: _//00

Initial Team Members: Didne  COGLaAD> 4 Noe Feres,

Water Level (Initial): .0

Total Depth (BOH): __ 10.%

Designed Depth: 12.0

Depth of Sediment: .2

Water Level After Initial Development: 1.

BOH After Initial Development: .7 (

Final Development Method: PUH/OM 1 Fin.Dev.Date: “-5-%0
Final Volume Removed: _ /9% Time Start: _[(SS Finished: _/23%
Final Team Members: G Tiwsen

Water Level Start: 1.13% Finished: /-23% Ph: 6°35 EC: 7SO0 T°C: 13>
Total Depth Start: _((.«{ _ Finished: /.35

0,, TOX, Lel and Organic Vapor Problems Encountered;: __ A~ ¢

Action: & None Needed
O Need:
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Monitoring Well Develobment Sheet M~ 109

Project: Foer S70lq Location: S/7e 2

Project No. I&6s, Dates: H.5-%0

Field Geologists: G o s D ERGAND

Barrel ID: S22 Hw joG No. of Barrels: _3-5545/
Initial Development Method _f.Z Surgras Init. Dev. Date: 3/2&/%0

Initial Volume Removed: __ I3 qAl Time Started: /00%  Finished: J/00

Initial Team Members: Al Falpe

Water Level (Initial): [ 73

Total Depth (BOH): [0-17
Designed Depth: 11.2<
Depth of Sediment: |- S&

Water Level After Initial Development: 2.18

BOH After Initial Development: _ -2

Final Development Method: puﬂ,o' 9 Fin.Dev.Date: _4-5-%50
Final Volume Removed: _12%  TimeStart: _ /530 Finished: /S5%
Final Team Members: b Towsor

Water Level Start: _[.27  Finished: [-27 Ph: 614 EC: Joo T°C: 12.&

Total Depth Start: _!/-2S  Finished: /.25
14 Hale
0,, TOX, Lel and Organic Vapor Problems Encountered: e lel g
H, 5 smell 0, zo1
Action: QO None Needed Tor 140

M Need: yaa7sm U= D

4 MoriTol  AmfhteaT
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Monitoring Well Development Photographs



Fort Storv. Virginiu

Site Number: 2
Well Number: MW-103

Site Number: 2
Well Number: MW-106
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Site Number: 2
Well Number: MW-107

Site Number: 2
Well Number: MW-108



Fort Story. Virginiu

Site Number: 2
Well Number: MW-109



In Situ Permeability Data



11:02:30.21 SITE 2. LANDFILL 2. WELL S2MW105 TUE 05-22-19¢C

RAW DATA
WELL # S2MW105

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= 7.84 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 6.86 FEET

SLUG TEST DATA:

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

11.56. 6 8.09 10
11.86. 7 8.00 12
11.56. 8 7.95 13
11.56. 9 7.93 15
11.56.10 7.91 17
11.56.11 7.90 .18
11.56.12 7.89 .20
11.56.13 7.88 .22
11.56.14 7.88 .23
11.586.15 7.87 .25
11.56.16 7.87 .27
11.56.17 7.87 .28



11:02:30.59 SITE 2. LANDFILL 2. WELL S2MW105 TUE 05-22-1990

WELL # S2MW105

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= 7.84 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.10 8.09 .25 146 10.000
.12 8.00 .16 093 8.571
.13 7.95 .11 064 7.500
.15 7.93 .09 052 6.667
17 7.91 .07 041 6.000
.18 7.90 06 035 5.455
.20 7.89 .05 029 5.000
.22 7.88 .04 023 4.615
.23 7.88 .04 023 4.286
.25 7.87 03 017 4.000
.27 7.87 .03 017 3.750
.28 7.87 .03 017 3.529



11:02:30.90 SITE 2. LANDFILL 2. WELL 32MW105 TUE 05-22-1990

WELL # S2MW105

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= 1.02E-02
PERMEABILITY= 1.73E-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=8.55E-04 * -SLOPE

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

FOR X ON Y: HVORSLEV PERMEABILITY=2.79E-02 CM/SEC
BOUWER PERMEABILITY=5.00E-03CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=1.78E-02 CM/SEC
BOUWER PERMEABILITY=5.26E-03 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=2.17E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=5.13E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.38
SLOPE= -5.9

Y ON X
INTERCEPT= -.31
SLOPE= -6.1

CORRELATION COEFFICIENT= -.98
CALCULATIONS INDICATE THAT A VALUE OF 1.93 FEET FOR HO
OR A VALUE OF 1.888 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



11:02:33.75 SI

-3
txy

2. LANDFILL 2, WELL S2MW105 TUE 05-22-1990

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

SZ2MW105 2.17E-02 1.73E-02 5.88E-07 .00 5.13E-03

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



SITE 2. LANDFILL 2. WELL S2MW1QS
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12:25:44.75 SITE 2. LANDFILL 2. WELL S2MW106 TUE 05-22-13930

RAW DATA
WELL # S2MW106

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= 1.72 FEET

STATIC WATER LEVEL= .84 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 11.62 FEET

SLUG TEST DATA:

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

14.56. 4 1.46 .07
14.56. 5 1.05 .08
14.56. 6 .94 .10
14.56. 7 .89 .12
14.56. 8 .88 .13
14.56. 9 .87 .15
14.56.10 .86 .17
14.56.11 .86 .18
14.56.12 .85 .20
14.56.13 .85 .22



12:25:45.06 SITE 2. LANDFILL 2, WELL S2MW106 TUE 05-22-1990

WELL # S2MW106

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= .84 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
07 1.46 62 .361 15.000
08 1.05 21 .122 12.000
10 94 .10 .058 10.000
12 89 .05 029 8.571
13 88 .04 023 7.500
15 87 .03 017 6.667
17 86 .02 012 6.000
18 86 .02 012 5.455
20 85 .01 006 5.000

4.



12:25:45.34 SITE 2. LANDFILL 2. WELL S2MW1086 TUE 05-22-1980
WELL # S2MW106

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= 6.80E-03
PERMEABILITY= 2.59E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .97

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=9.67E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=5.88E-03 CM/SEC
BOUWER PERMEABILITY=1.79E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .65
SLOPE= -18.

Y ON X
INTERCEPT= .74
SLOPE= -19

CORRELATION COEFFICIENT= -.98
CALCULATIONS INDICATE THAT A VALUE OF 15.74 FEET FOR HO
OR A VALUE OF .660 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



12:25:48.31 SITE 2. LANDFILL 2. WELL S2MW106 TUE 05-22-19890

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

S2MW106 5.88E-03 2.59E-02 5.88E-07 .00 1.79E-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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12:56:11.93 SITE 2. LANDFILL 2, WELL S2MW107 TUE 05-22-1990

RAW DATA
WELL # S2MW107

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= .26 FEET

STATIC WATER LEVEL= 1.80 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 9.35 FEET

SLUG TEST DATA:

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

15.14.11 1.97 .18
15.14.12 1.96 .20
15.14.13 1.96 .22
15.14.14 1.95 .23
15.14.15 1.95 25
15.14.16 1.95 .27
15.14.17 1.95 .28
15.14.18 1.94 .30
15.14.23 1.94 .38
15.14.28 1.93 47
15.14.33 1.93 .65
15.14.38 1.92 .63
15.14.43 1.92 .72
15.14.48 1.51 .80
15.14.53 1.91 .88
15.14.58 1.81 .97
15.15. 3 1.90 1.05
15.15. 8 1.90 1.13
15.15.13 1.88 1.22
15.15.18 1.89 1.30
15.15.23 1.89 1.38
15.15.28 1.89 1.47
15.15.33 1.89 1.55
15.15.38 1.89 1.63
15.15.43 1.89 1.72



12:56:12.84 SITE 2. LANDFILL 2. WELL S2MW107 TUE 05-22-1990

WELL # S2ZMW107

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= .26 FEET

STATIC WATER LEVEL= 1.80 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1MINUTES)
.18 1.97 .17 .654 5.455
.20 1.56 .18 615 5.000
.22 1.96 .16 615 4.615
.23 1.95 .15 577 4.286
.25 1.95 .15 577 4.000
27 1.95 .15 577 3.750
.28 1.95 .15 577 3.529
.30 1.94 14 538 3.333
.38 1.54 .14 538 2.609
.47 1.93 13 500 2.143
.55 1.83 .13 500 1.818
.63 1.92 .12 462 1.573

72 1.92 12 462 1.395
.80 1.91 .11 423 1.250
.88 1.91 .11 423 1.132
.97 1.91 .11 .423 1.034

1.05 1.90 .10 .385 .952
1.13 1.90 .1 .385 .882
1.22 1.89 .09 .346 .822
1.30 1.89 .09 . 346 .769
1.38 1.89 .08 . 346 .723
1.47 1.89 .09 . 346 .682
1.55 1.89 .09 .348 .645
1.63 1.89 .08 .346 .612
1.72 1.89 .08 . 346 .583



12:566:13.34 SITE 2, LANDFILL 2. WELL S2MW10Q7 TUE 05-22-1990
WELL # S2MW107

PERMEABILITY BASED ON COOPER. BREDEHOEFT. AND PAPADOPULOS METHOD

PERMEABILITY=1.78E-04/ MATCH TIME (IN MINUTES)
STORAGE COEF= 5.8B8E-02% ALPHA
COMPUTER CALCULATES
ALPHA= .10 MATCH TIME= 1.3
PERMEABILITY= 1.34E-04 CM/SEC
STORAGE COEF=5_88E-03
CORRELATION NUMBER= .95

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=9.22E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=2.83E-04 CM/SEC
BOUWER PERMEABILITY=1.74E-04 CM/SEC
REGRESSION STATISTICS
X ON Y
INTERCEPT= -.20
SLOPE= -.18
Y ON X
INTERCEPT= -.19
SLOPE= -.19
CORRELATION COEFFICIENT= -.97
CALCULATIONS INDICATE THAT A VALUE OF .26 FEET FOR HO
OR A VALUE OF 1.991 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



12:56:18.56 SITE 2, LANDFILL 2, WELL S2MW107 TUE 05-22-1990

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

SZMW107 2.83E-04 1.34E-04 5.88E-03 .00 1.74E-04

* 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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13:08:01.43 SITE 2. LANDFILL 2, WELL S2MW108 TUE 05-22-1990

RAW DATA
WELL # S2MW108

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= .63 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 11.03 FEET

SLUG TEST DATA:

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

17.12.13 94 22
17.12.14 91 24
17.12.15 87 28
17.12.18 85 27
17.12.17 83 29
17.12.18 81 31
17.12.23 74 39
17.12.2 71 47



13:08:01.87

SITE 2. LANDFILL 2. WELL S2MW108

WELL # S2MW108

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL=
LENGTH OF AQUIFER TESTED= 20.00 FEET
VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= .63 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL

BEGAN (MINUTES) (FEET) (FEET)
22 .94 31
24 9 28
26 .87 24
27 .85 22
29 .83 20
31 .81 18
39 .74 11
47 .71 08
56 .69 06

DRAWDOWN HEAD

TUE 05-22-1990

.28 GALLONS

RATIO RECIPROCAL TIME

(1/MINUTES)



13:08:02.68 SITE 2. LANDFILL 2, WELL S2MW108 TUE 05-22-1990
WELL # S2MW108

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= 3.20E-02
PERMEABILITY= 5.52E-03 CM/SEC
STORAGE COEF=5.8BE-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=5.57E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=5.52E-03 CM/SEC
BOUWER PERMEABILITY=2_.08E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.30
SLOPE= -2.2

Y ON X
INTERCEPT= -.28
SLOPE= -2.2

CORRELATION COEFFICIENT= -.99
CALCULATIONS INDICATE THAT A VALUE OF 1.53 FEET FOR HO

OR A VALUE OF 2.117 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



13:08:36.75 SITE 2, LANDFILL 2, WELL S2MW108 TUE 05-22-1990

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

S2MW108 5.52E-03 5.52E-03 5.88E-07 .00 2.08E-03

* 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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13:25:21.15

SITE 2. LANDFILL 2, WELL S2MW109

RAW DATA
WELL # S2MW109

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= 1.11 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 10.80 FEET

SLUG TEST DATA:

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

16.29. 4 1.64 .07
16.29. 5 1.48 08
16.29. 6 1.39 10
16.29. 7 1.33 12
16.29. 8 1.29 13
16.29. 9 1.25 15

TUE 05-22-18990



13:25:21.40 SITE 2. LANDFILL 2, WELL S2MW109 TUE 05-22-1990

WELL # S52MW109

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= 1.11 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
07 1.64 53 .309 15.000
.08 1.49 38 .221 12.000
.10 1.39 28 .163 10.000
.12 1.33 22 .128 8.571
13 1.29 .18 .105 7.500
.15 1.25 .14 .082 6.667



13:25:21.65 SITE 2, LANDFILL 2, WELL S2MW109 TUE 05-22-1990
WELL # S2MW109

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= 1.45E-02
PERMEABILITY= 1.22E-02 CM/SEC
STORAGE COEF=5.8BE-07
CORRELATION NUMBER= 1.00

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=9.52E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=6.93E-03 CM/SEC
BOUWER PERMEABILITY=6.51E-03 CM/SEC
REGRESSION STATISTICS

X ONY
INTERCEPT= -.08
SLOPE= -6.8

Y ON X
INTERCEPT= -.08
SLOPE= -6.9

CORRELATION COEFFICIENT=-1.00
CALCULATIONS INDICATE THAT A VALUE OF 1.69 FEET FOR HO
OR A VALUE OF 2.015 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



13:25:28.37 SITE 2. LANDFILL 2, WELL S2MW109 TUE 05-22-1990

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

S2MW109 6.93E-03 1.22E-02 5.88E-07 .00 6.51E-03

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



SITE 2. LANOFILL 2. WELL S2MWI09

TUE 10-30-1990

07:54:35.90

HEAD RATI

100

e gl

AN

Lo 14|

|

101
>

Coloe b e bttt

|

L

|

10-2

T

.0 .05 .11 .'15 .12 .25
TIME SINCE INJECTION (MINUTES)

oLUG TEST OF WELL S2MW109
LOG HEARD RATIO VS TIME




Groundwater Sampling Logs



GROUNDWATER SAMPLING LOG PAGE

A oF_)
FORT STORY
CLIENT __USACE TOTALWELLDEPTH __ 15 . O MIN NUMBER WELL VOL TO BE PURGED __3
SITE ___ D WELL DIAMETER ___2~ VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW [ O35 BOREHOLE DIAMETER _8 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL) ____
JOB NUMBER __1868. ©4 O |
STATIC WATER LEVEL (FT) _ &' 2" AMT ONE WELL VOL (GAL) _L, ¢ & PURGING SYSTEM
STANDING WATER COLUMN (FT) £, & TOTAL GAL TO BE PURGED _7 7 -4 SAMPLING SYSTEM JTEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TURBIDITY|  PID
.. N . . L ' - Ij,gu_umjﬂ o
» 1(—.) (: ( \'IC,\ (0. 7 ] 1:‘5 ) / TinT 5 e (Y\DSIE.JD
" ) ‘ [ oy g o
%y | % L0, o, G |13 2 / / Tt 5L MDS/EJD
- S . . - B RO ST — CICAL
/-’bz'/ < 1 ¢ [t{(,: 667 /5‘ 2 / G e MDS/EJD
. . Lo .. . ’ i 1 52
(%40 | 15 Lo |47 9 l2 ¢ / S MDS/EJD
. ) R ’ "-‘—/v ’ B - -
) g0 | L ‘ P L / Y MDS/EJD
) (& 2| 26 |- P / /A MDS/EJD
- (e -~ . - 4 N . . (‘p'_\'\
(9955 1 3¢y [<e, s |2 g / N Sew MDS/EJD
7 s - - o
(et [Ze , - - / N A MDS/EJD

Clear ‘s (1’

NOTES: L flo o v /i Uz TURBIDITY: 55 4 v i2ie

“;.._5




GROUNDWATER SAMPLING LOG

PAGE | OF |
FORT STORY
CLIENT __USACE TOTAL WELL DEPTH _ i (.7 = MIN NUMBER WELL VOL TO BE PURGED _3
SITE 2 WELL DIAMETER __ 2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER _MW [ (56, BOREHOLE DIAMETER _g 3/4" VOL PER FT BOREHOLE (LESS CASING)({GAL)
JOB NUMBER _ 1868, 0L4G |
STATICWATERLEVEL(FT) _[. 2 7 AMT ONE WELL VOL (GAL) (D- O PURGING SYSTEM
STANDING WATER COLUMN (FT) 7100 .5 3 TOTAL GAL TO BE PURGED _ 70 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE TIME (GAL) EC pH TEMP | TurBIDITY] PID
) . g tlow — Cleag
525 |14 3o O 56 5,97 [1R 6 O« Sep mpsl e
" ‘ . , Cleg ar
Mag | S 50 |6./3 |i1z4a / oF o Sop MDS/EJD
. . _ . i @elIow - RBRroww
dao | 1o |60 ©-(6 |/2.3 / o Cleap MDS/EJD
//// ,/‘ - 1
(42| \S e T _— N /A MDS/EJD
. R RBRrRYw? "Vinvy
(4 4 51 26 by 1) 1R 73 / 09/,; Seo MDS/EJD
- Mayr|z2g |- el P N A MDS/EJD
s - / > {
(45¢ | 3¢ |7 | : _— N, A MDS/EJD
- - mucky Brown
452 | 35 G, 1 {(j2.5 / DY . sen MDS/EJD

ibe sl Jio Jeor T fre T 1T

NOTES: /') ¢ fota ~ 2.6 G [, TURBIDITY: . 7 « 120 |
A oK cig-/

T

/"/S«(z "5 < (b



FORT STORY

GROUNDWATER SAMPLING LOG

PAGE _| OF _|

CLIENT

SITE

USACE

X

WELL NUMBER

MW OV
JOB NUMBER 1868, OFC i

7

TOTAL WELL DEPTH | 3,
WELL DIAMETER

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)

STATIC WATER LEVEL (FT) _2. O AMT ONE WELL VOL (GAL) _ @ 1O 45 PURGING SYSTEM __TEFLON BAILER _
STANDING WATER COLUMN (FT) it 1.0 TOTAL GAL TO BE PURGED 3135 SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED MmNt CAvPLER
PURGED
DATE TIME (GAL) EC pH TEMP | TURBIDITY|  PID
. . MURKY-BReWN
. ~ ~
528 g q ¢ 5 €52 16,6 / 0Ye Sep MOS|EIp
. R raveiy - BRown
o |5 <40 |6.5¢ oo Yo Sep MOS/EJD
] GPRAMIVH - DR oL
o 11l 250 |bez |12 oe SED MDS/EJD
- ¢ - . G PA~Is H- BRuw
55 115 |R6o [6-6o |14 / 05 Sep MDS/EJD
. — /
TOESES Vi | - ) NJA MODS/EJD
L] / [
licx O 2 a9 / ] / B / M/%\ MDS/EJD
. A B > & / 6RrRAw K - BRoUN
Neavas | 20 RHO 16 1. 5 59 s o MDS/EJD
" e / -
e |35 / - - Mia MDS/EJD

NOTES:

S

Kot

//T"\n

TURBIDITY: -4 , ¢

{l’

O/ 72, 4

2 X 72.4

n BrowAa
Seo




GROUNDWATER SAMPLING LOG
FORT STORY

PAGE | OF |

MIN NUMBER WELL VOL TO BE PURGED ___3

CLIENT __USACE TOTAL WELL DEPTH __ 4. (&
SITE 2 WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL)
WELLNUMBER _MW_[Og& BOREHOLE DIAMETER _g 3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __1868.04-C) |
STATIC WATER LEVEL (FT) _ 1. AMT ONE WELL VOL (GAL) 12,355 PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) 13. (> TOTAL GAL TO BE PURGED _3 . SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED o e
PURGED MENTS s
DATE TIME (GAL) EC pH TEMP | TURBIDITY] PID
e BRuovsh Tonr
9-28 =g (> LA ©1q & ¢, o Yo Sec MOSIESD
" ' ‘ ‘ . ] P ig DJ‘)UJ‘\\XV T‘ AT
Chy | A e ©.12 |l // 90 e MDS/EJD
- B - o .- - ,,--"’/ BV_UU)NS\\ R Anw
Cqls | & RRe [Sag |eoiq - ol S ep MDS/EJD
e / /"/'
" O 7 | T e /A MDS/EJD
- ) Q[Q Uuuﬁﬂ R YT
G | A R4 Gy |64 ol S MDS/EJD
) 23 | R4 ) : o M MDS/EJD
) a2 |36 - N/ MDS/EJD
3 ‘ o B RO WL TR Ay
27| 32 AL 5 1689 6. 42 &% Sep MDS/EJD
" - _ _ (»31@()(,) "I Nony
043 3G 2 6.1 oo d) /,A/"/ ofe Sco D3 ]E-’D

ofe Hep

FINAL | . , ,

NOTES: o leeliic o o Rt TURBIDITY: &cf v = sTv < 50
k.)\\' QQQ L ./Vt‘d \)‘L\.ﬁﬁ?p\( C\‘\,O i A > 2, N 2 v 2 “ _(4' o =
[/1 ¥ ‘ (‘.Q‘("\, 7;‘,\/}2 '/(c! D ’}5 D/’\Q (/
{,ﬁ T attor o QOftvapks AU Biltep



GROUNDWATER SAMPLING LOG
FORT STORY

PAGE ) OF |

CLIENT _

SITE

USACE

e

WELL NUMBER _MW (x93

JOB NUMBER 1868, Q4 C |

TOTALWELLDEPTH _\ 1,7
WELL DIAMETER 2"

BOREHOLE DIAMETER __8 3/4"

VOL PER VERTICAL FT CASING (GAL)

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

STATIC WATER LEVEL (FT)
STANDING WATER COLUMN (FT) j O, 25

VWS

AMT ONE WELL VOL (GAL) _4
TOTAL GAL TO BE PURGED

PURGING SYSTEM

_TEFLONBAILER
SAMPLING SYSTEM _TEFLON BAILER

AMOUNT FIELD PARAMETERS MEASURED
PURGED COMMENTS SAMPLER
DATE | TIME | "Gal) EC pH TEMP | TURBIDITY|  PID
. 3 . ’ Cear - 3w
28 2306 | o (25 > 1.2 <Je S MDS|EID
" . Mur¥Y ~ BRUWN
1275 ) Ees |60 | g o sep MDS/EJD
- . rUREr - Brown
1233 o {20 6.()2 4 / G Sep MDS/EJD
. o | e o / MDS/EJD
- P2 25 | MDS/EJD
- i 3¢ R 1.7 MDS/EJD
- . / A MDS/EJD
' / o MDS/EJD

NOTES:

FINAL N .
e e Jiae J60a]7 e Jaso,

‘() o e R R('vt‘ Z'(’_A

rJ ( Y™ 1y

TURBIDITY: - |

R

U 00 pen et paogeed o
P J c((;&’r‘

174

| n,p-‘« L(\ cenTeaned @ gellocs Tinge

\W\w

Dyssof s
oy B ;e ~pod ()tlhy)/F‘

C
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Soil and Monitoring Well Boring Lithologic Logs
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/" BORINGWELL NUMBER___SB-101 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED _3/27/90 COMPLETED 3/27/80  PROJECT FT. STORY PA/SI
SITE NUMBER ¢4 SITE NAME __ FIREFIGHTER TRAINING AREA COORDINATES
GROUND ELEVATION _10.25 FEET, NGVD GEOLOGIST _GARY B. ENLOE N224370, E2720871
w = ~ [&)
T ] O p< 2] ~l = o
a 3 % QE' e C;) Z aO g- % olo< GEOLOGIC DESCRIPTION COMMENTS
W) 3 EES 20" |2 -] @ o
e v pz | O
5 : ; : 0-2 foot interval
SAND (SP), brown to tan, medium w/ some fines, :
4 Gs | o2 }? [ thin sandy silt seam at 1 foot, water at 2 feet, ggéﬁigns‘aﬁ%%r::p:ﬁarvolume
VW _ 12 |_ subrounded, poorly graded. Blow Counts=5,15 18,26
- - 5,10,11,12
PID Instrumentation
— — Pl 101 HNu Systems
10.2 eV Lamp
5= 1 - PID Background=0.0 ppm.
Jdutu 5.7 8 | SAND (SP), buff to brown, medium, subrounded,
10 poorly graded, color difference possibly due to
- 11 L increasing saturation.
- 12 — 8-10 foot interval. Drive
7 2 spoons for additional
-1 BH 8-10 12 2.0 — sample volume
6 Blow Counts=6,8,5,9
10— . 12,7,12,6
_ | Total depth of boring=10 feet. Water injected into auger
string during drilling to
- — control running sands.
15 =t =
20— [
- - GS=Ground Surface
- — LITH=Lithology
25 wt e BH=Bottom of Hole
7 B " =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 NA
= HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL N/A
&@ TOTAL DEPTH 10 FEET J




" BORING/WELL NUMBER SB-102

SITE NUMBER __4

DATE STARTED 4/3/90 COMPLETED _4/3/60 PROJECT

GROUND ELEVATION _10.36 FEET, NGVD

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 A

FT. STORY PA/SI

SITE NAME __FIREFIGHTER TRAINING AREA

GEOLOGIST__ MARK SHUPE

COORDINATES
N224142, E2720539

GEOLOGIC DESCRIPTION

COMMENTS

SAND(SP), quartz, dark brown, medium
to fine grained, subrounded, graded, trace
silty.

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

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

Total depth of boring=10 feet.

T w b g D Q )
— | _ |
3| £ Ez=l2z|2E|Z8]52
1<) 2 EES Q| ElE 2] 23
0 o pz |@ &5 ©
1
-4 GS 0-2 6 1.1
9
- 7
A 4
I 2
s LTH |46 | & |11 sp -
- 9
] 5
- 8H Ja10 | 22 | 10
101 15
15— pt——
20— ho—
ﬁ
25— —

PID Instrumentation

Pl 101 HNu Systems

10.2 eV Lamp

PID Background=0.0 ppm.

Begin boring on 3/27/90
shut down after augering
4 feet due to hydraulic
leak; mova rig 20 feet due
east and construct boring
on 4/3/90.

GS=Ground Surface
LITH=Lithology

BH=Bottom of Hole

v =Water table during
drilling

JMM James M. Montgomery

DRILLER __ HARDIN AND HUBER, INC.

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

8 1/4 INCHES
10 FEET

WELL MATERIAL

WELL COMPLETION DEPTH N/A

N/A
NA




(" BORINGWELL NUMBER_SB-103 CLIENT _U.S. ARMY CORPS OF ENGINEERS __ paGE 1 OF 1 )
DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT FT. STORY PA/SI
SITE NUMBER __4 SITE NAME __FIREFIGHTER TRAINING AREA _ ¢00RDINATES
GROUND ELEVATION __10.25 FEET, NGVD GEOLOGIST __MARK SHUPE N224122, E2720757
w - ~ [&]
== Ll > o ZOlZn
=8| < Bzl 322 c% Z912% GEOLOGIC DESCRIPTION COMMENTS
o 0 250 N I E
(,i.',-::.:. .
) 2 L3N SAND (SW), quartz, black, medium-coarse PID Instrumentation
4GS Jo2 | 4 |94 [5%w q
10 | .‘;*;-2'0“'._ | grained, subrounded, well graded. Pl 101 HNu Systems
. 7 YA _ 10.2 eV Lamp
v ,b:g, PID Background=0.0 ppm.
_ ;}m;.‘ h: L
X<y
— 7 gﬁi’;. e
S= LITH | 4-6 12 2 5’;;41 SW P=SAND (SW), quartz, tan coarse subrounded-
1 LEAS subangular, well graded.
. 14 il -
L
* AT,
] ?’.’?Q.x'. [
Feton
-1 86 .";"..4.:'. -
74 AT
— BH ]8-10 3 75 by —
62 | 23 palw
10=— 59 Ve Total depth of boring=10 feet.
15 ol
20 == =
] B GS=Ground Surface
7 B LITH=Lithology
25 — p—
BH=Bottom of Hole
] B YV =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 NA
\@ TOTAL DEPTH 10 FEET )




(" BORING/WELL NUMBER_SB-104 CLIENT _U.S. ARMY CORPS OF ENGINEERS __ paGE 1 OF 1 )
DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT ____FT. STORY PA/SI

SITE NUMBER 4 SITE NAME __ FIREFIGHTER TRAINING AREA COORDINATES
GROUND ELEVATION __10.80 FEET, NGVD GEOLOGIST _GARY B. ENLOE N224194, E2720945
W = ~ Q
T | O Hp< (%2) —~1 a9
c 81 S BZegl2zZ|2 6 %912 GEOLOGIC DESCRIPTION COMMENTS
Bl 2 EESl 2o g2 -9 G
0 b pz |o 5
8 . SAND (SM), dark brown, fine, poorly PID Instrumentation
4 Gs | o2 13 20 graded, subrounded. Pl 101 HNu Systems
N 27 | SAND (SP), brown, fine, moist, poorly 10.2 eV Lamp
graded, subrounded. PID Background=0.0 ppm.
5= 12 —
utH | 5.7 14 B SAND (SP), tan to buff, medium, poorly graded,
-] 22 subrounded to subangular, water at 2.5-3 feet.
- 24 -
- 65 — 8-10 foot interval drive
10 2 spoons for additional
- BH 8-10 13 2.0 — sample
] 12 g = ) Blow counts=28,15,16,20
10 Total depth of boring=10 feet 6.10,13.12
- — PID Instrumentation
P1 101 HNu Systems
- — 10.2 eV Lamp
15 e [ PID Background=0.0 ppm.
— -
20 = e
7] B GS=Ground Surface
7 B LITH=Lithology
25 S— f—
BH=Bottom of Hole
7 B Y =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 NA
S5 HOLE DIAMETER ___8 1/4 INCHES WELL MATERIAL NA
&ﬁ TOTAL DEPTH 10 FEET )




(" BORING/WELL NUMBER_SB-105 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT FT. STORY PA/SI

SITE NUMBER 4 SITE NAME __FIREFIGHTER TRAINING AREA COORDINATES
GROUND ELEVATION __11.64 FEET, NGVD GEOLOGIST GARY B. ENLOE N223921, E2720525
w = o
T | O < %) —
=3 K= o E
&‘ ﬁa_’ % % E £ % Z ag GEOLOGIC DESCRIPTION COMMENTS
o=l € K& -1 © -
nw o
1 SAND (SP), tan, fine, subrounded, poorly 0-2 foot interval
- Gs 0-2 7 4.2 — graded. drive 2 spoons for
10 SAND (SW), brown, medium, well additional sample volume
- 14 graded, subrounded, moist. Blow counts=3,8,14,20
1,7,10,14
_ - PID Instrumentation
P1 101 HNu Systems
v. 5 - 10.2 eV Lamp
PID Background=0.0 .
S LUTH | 5-7 4 —~ SAND (SP), brown to tan, coarse, poorly crgrodn pem
18 graded, subrounded, water at 5.5 feet.
- 11 -
_ 18 | 8-10 foot interval
BH 810 | 26 | 33 drive 2 spoons for
10= 33 Total depth of boring=10 feet. additional sample volume
Blow counts=1,1,1,2
- — 11,18,26,33
- — Note: water injected while
drilling to keep out flowing
- — sands.
15 w— o
20 e p—
_ = GS=Ground Surface
_ | BH=Bottom of Hole
25 med e LITH=Lithology
7] B W =Water table during
— = drilling
JWM James M. Montgomery DRILLER __ HARDIN AND HUBER, INC. WELL COMPLETION DEPTH NA
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM 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-106
DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT FT. STORY PA/SI
SITE NUMBER __¢

GROUND ELEVATION __12.48 FEET, NGVD

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 \

SITE NAME _FIREFIGHTER TRAINING AREA

COORDINATES

GEOLOGIST MARK SHUPE

N223971, E2720938

T Wl | o 2] o
£3l £ Ez]zz|cElZ8|=22
&J ol = BE TE oZ|la & % g 8 < GEOLOGIC DESCRIPTION COMMENTS
w Pz (53] 5]
4 . SAND (SP), quartz, dark gray-black, medium PID Instrumentation
-4 Gs 0-2 7 5.0 — grained, subrounded, poor grading. P1 101 HNu Systems
7 10.2 eV Lamp
- 6 — PID Background=0.0 ppm.
A & B
5— 4 —
< UTH 5-7 6 5.1 - SAND (SP), quartz, tan, coarse grained,
g subrounded, poor grading.
- a6 -
-1 BH 8-10 ?g 8.8 —
10 = 21 Total depth of boring=10 faet. )
- -
15— —
20— —
N GS=Ground Surface
a [ BH=Bottom of Hole
25 e - LITH=Lithology
7] B Y =Water table during
- = drilling

JMM James M. Montgomery

DRILLER _HARDIN AND HUBER, INC.

\.

-
-a

aaa

TOTAL DEPTH

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

10 FEET

WELL COMPLETION DEPTH_N/A




" BORING/WELL NUMBER_ SB-107

SITE NUMBER __4

DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT

CLIENT _U.S. ARMY CORPS OF ENGINEERS

N

FT. STORY PA/SI

PAGE 1 OF 1

SITE NAME __ FIREFIGHTER TRAINING AREA

COORDINATES

GROUND ELEVATION __12.48 FEET, NGVD GEOLOGIST MARK SHUPE N223761, E2720960
w - ~ [&]
o P % EE g % Z a g- % olo< GEOLOGIC DESCRIPTION COMMENTS
8=l = Ee T2 Sl |93
o s iz | o )
5 SAND (SP), quartz, dark brown, medium-fine PID Instrumentation
4 Gs 0-2 10 — grained, graded, trace gravel, fill. Pl 101 HNu Systems
16 10.2 eV Lamp
-1 17 — PID Background=0.0 ppm.
V_ 6 — SAND (SP), quartz, gray-brown, coarse-fine,
11 subrounded, graded.
S=—{UTH| 46 | ;5 == SAND (SP), quartz, dark gray-brown,
_ 14 sp F medium-fine, subrounded, trace silty.
— 4 e
9
- 10 — SAND (SP), quartz, medium gray, medium-fine
grained, subrounded, graded. .
10— ™ SAND (SP), quartz, tan-brown, medium-fine
- | grained, subrounded, graded.
7] 16
BH 24 [y 2 .
=] DUP | 13-15 o5 | 22 .g-'.o'?q-.-; SW - SAND (sW), quartz, medium-gray, coarse to fine,} 13-15 foot interval
1 SPLIT 32 o35 W subrounded, well graded. 2 spoons driven for
S— Total depth of boring=15 feet. additional sample
N | Blow counts=16,24,25,32
8,11,12,8
20 GS=Ground Surface
_ BH=Bottom of Hole
_ | LITH=Lithology
- = DUP-Duplicate Sample
25 e fmnce SPLIT=Split Sample
7 B Y =Water table during
- - drilling

JMM James M. Montgomery

DRILLER __ HARDIN AND HUBER, INC.
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER __ /A

HOLE DIAMETER WELL MATERIAL _ VA

TOTAL DEPTH

8 1/4 INCHES
15 FEET

WELL COMPLETION DEPTH N/A




(" BORING/WELL NUMBER_SB-108 CLIENT _U.S. ARMY CORPS OF ENGINEERS __ paGE 1 OF 1 )
DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT ____FT. STORY PA/SI

SITE NUMBER 4 SITE NAME __FIREFIGHTER TRAINING AREA COORDINATES
GROUND ELEVATION 13.49 FEET, NGVD GEOLOGIST _GARY B. ENLOE N223737, E2720598
w - -~ [&]
T | 8 k< ] ~]= )
== L1 > a) RN O N7,
g f:')_’ % % HES C;) = o % % 9 8 < GEOLOGIC DESCRIPTION COMMENTS
o~ £ K |29 —|c (&)
n Pz @ o
a T
2 . . 0-2 foot interval
_ . 5 SAND (SP), brown, medium, poorly .
GS 02 12 graded, subrounded, moist. drive 2 spoons for
additional sample volume
. 14 B Blow counts=2,5,12,14
— - 2,4,11,20
7 B PID Instrumentation
- Pl 101 HNu Systems
&- 6 10.2 8V Lamp
duth | 57 8 SAND (SP), brown, coarse, subrounded, PID Background=0.0 ppm.
10 poorly graded.
- 11 =
10== 4
] i 6 X | SAND (SW), tan, coarse, well graded,
LITH [1012] 4o ‘ subrounded.
— 12 ¢ 3 =
— 'v'“°
W g ? —
_ ';'.’.:4‘."\‘-' B
RS
15— 10 {»':“ . 15-17 foot interval
_ 12 1 26 [5:75nY | drive 2 spoons for
BH 1517] 44 '5-',5'?3;'. additional sample volumes
Y AR
- 18 SEEA Total depth of boring=17 feet. Blow counts=10,12,14,18
4,7,11,14
n B Approximately 10 feet of
() == - sand flowed up into auger
string before last sample
- = interval.
— —
7 B GS=Ground Surface
7] B BH=Bottom of Hole
25 — r—
LITH=Lithology
7 B Y =Water table during
N | 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
o HOLE DIAMETER ___8 1/4 INCHES WELL MATERIAL N/A

\ TOTAL DEPTH 17 FEET J




(" BORING/WELL NUMBER _ SB-109

CLIENT _U.S. ARMY CORPS OF ENGINEERS

SITE NUMBER __4

DATE STARTED 3/27/90 COMPLETED 3/27/90 PROJECT

~

PAGE 1 OF 1

FT. STORY PA/SI

SITE NAME __FIREFIGHTER TRAINING AREA

CROUND ELEVATION _13.67 FEET, NGVD

COORDINATES

GEOLOGIST __GARY B. ENLOE

N223917, E2721049

w -1 ~ [&)
T_| 3 < h ~1 = Y]
E= > o TOl=Zw
a3 S Exg % z|2 & 9125 GEOLOGIC DESCRIPTION COMMENTS
o= < EE a2 &glz|o
n e m 0]
7 - b N
9141, ; 0-2 foot interval
-1 GS 0-2 17 1.0 | sM I s:oNrB é?:f.‘)ef :’}m ngi silty, subrounded, drive 2 spoons for
27 R ‘ additional sample volume
N 17 T+ B Blow Counts=7,17,27,17
_ | SAND (SW), tan to brown, medium, well graded, 11,100/12"
subrounded, water at 4 feet.
_
5_ 5 —
duTH 5.7 6 [ SAND (SP), brown, medium, subrounded, PID Instrumentation
10 poorly graded. Pl 101 HNu Systems
- 15 = 10.2 eV Lamp
PID Background=0.0 ppm.
- SP L
10— 8 — -
. 10 -
LITH J10-12 1 SAND (SP), tan to buff, medium, subrounded,
_ 9 | poorly graded.
— 1 = 13-17 foot interval
> Sand is washing out of
n 13-15 3 ~ sampler, BH sample was
. collected from auger
15 e 2 ?g Total depth of boring=15 feet. cuttings (from g
- g - approximate depth of
15-17 16] 30 15 fest).
- 20 — Injected water to keep out
flowing sand.
-1 —~ Biow Counts (13-15 feet)
1,2,3,2
- B 2,333
—_ | 8,8,9,5
20 Blow Counts (15-17 feet)
- = 26,18,16,20
] B GS=Ground Surface
m - LITH=Lithology
25— N BH=Bottom of Hole
R B " =Water table during
- - drilling

JMM James M. Montgomery

DRILLER _HARDIN AND HUBER, INC.

aaa

@

HOLE DIAMETER
TOTAL DEPTH

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

8 1/4 INCHES
15 FEET

WELL COMPLETION DEPTH_N/A




rBORING/WELLNUMBERMW-HO CLIENT U.S. ABMY CORP OF ENGINEERS PAGE_1__OF 1_ )
DATE STARTED 3/26/90 COMPLETED 3/26/90 PROJECT FORT STORY IRP

ELEVATION 13.51 FEET, MSL GEOLOGIST GARY B. ENLOE
= @]
W ju< % =
58] S |35 33225|22]5% GEOLOGIC DESCRIPTION COMMENTS
a~ (7) 5 z E’ ~ % O
g Gray fine SAND, subrounded, with gravel, fill 0-2 foot interval
-1 GS | 0-2 4 14 F — drive 2 spoons for
] 5 ; | Brown fine SAND, poorly graded, subrounded, | additional sample volume
10 L moist Blow counts=6,9,4,5
quTH | 24 | 13 ISP 10,7,11,9
~ 110 " P [~ Brown medium SAND, poorly graded, 4-6 foot interval
?_ Si 46 13 o0 | | subrounded, water at 5 feet, strong hydrocarbon | grive 2 spoons for
GEO = |14 o smell at water table additional sample volume
= 15 Blow counts=10,13,14,15
¥ 1,1,1,1
— :6:. [~
— ?,_)‘ amd
AR
5.7 .
= X<lrs SW B PID Instrumentation
10— v | Brown to tan coarse SAND, well graded, P1101 HNu Systems
1 "3-;9;';."'- subrounded 10.2 eV Lamp -
HutH o1 g N‘,,’\'d\', | PID Background=0.0 ppm
- 3 pi;':““:;,‘ =
35,757
“0_' l"
. (IR ~
- — Total depth of boring=13.5 feet
15— pr—
20 — f—
-] - GS=Ground Surface
~ = S|=Soil/Groundwater
Interface
o5 o] L LITH=Lithology
- - GEO=Geotechnical
- - W =Water table during
drilling
JMM James M. Montgomery DRILLER _HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 13 FEET _

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

-
-a
aaa

S HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL SCHEDULE 40 PVC
\_° TOTAL DEPTH 13.5 FEET J




(" BORING/WELL NUMBER_ MW-111

DATE STARTED 3/26/90 COMPLETED 3/26/90
SITE NUMBER __ 4

GROUND ELEVATION _14.03 FEET, NGVD

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PROJECT FT. STORY PA/SI

PAGE 1 OF 1 )

SITE NAME __FIREFIGHTER TRAINING AREA

COORDINATES

GEOLOGIST _GARY B. ENLOE

N223674, E2720726

GEOLOGIC DESCRIPTION

COMMENTS

SAND (SM), vegetation-roots, brown,
silty, fine, moist.

SAND (SP), tan, medium, poorly graded,
subrounded, increasing moisture with depth,
water at 5 feet.

SAND (SW), tan, coarse, well graded,
subrounded.

Total depth of boring=13.5 feet.

|4 ke |2 _ g—g N
F3| £ Exo|2z|2E|lz8|52
28| = EEeSZS 53283
Q v bz |a S ©
.
-4 GS i 6
0-2 9
— 11 5
9
—1LITH | 24 9
- 8
4
Y st |6 s
GEQ 7
- 10
= LITH {10-12 ; —
- 4 L
15 e -
20— p—
25 e -

0-2 foot interval

drive 2 spoons for

additional sample volume

Blow counts=4,6,9,11
4,511,12

4-6 foot interval

drive 2 spoons for

additional sample volume

Blow counts=4,6,7,10
5.7,9,10

PID Instrumentation

Pl 101 HNu Systems

10.2 eV Lamp ~

PID Background=0.0 ppm.

GS=Ground Surface

SI=Soil/Groundwater
Interface

LITH=Lithology
GEO=Gaotechnical

Y =Water table during
drilling

JMM James M. Montgomery

DRILLER _ HARDIN AND HUBER, INC.

asa

\O

. Consulting Engineers, iInc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER
HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES
13.5 FEET

WELL COMPLETION DEPTH 13 FEET

2 INCHES

WELL MATERIAL SCHEDULE 40 PVC

J




( BORING/WELL NUMBER MW-112 CLIENT _U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 3/26/90 COMPLETED 3/26/90 PROJECT FT. STORY PA/SI

SITE NUMBER 4 SITE NAME __ FIREFIGHTER TRAINING AREA COORDINATES
GROUND ELEVATION 14.00 FEET, NGVD GEOQOLOGIST__ GARY B. ENLOE N223835, E2721089
[80] = R 9 (7))
Il T BE_(2.|eelEgl28
a ol = re =g Oolo< GEOLOGIC DESCRIPTION COMMENTS
n mZ m o
4 SAND (SP), dark brown, fine, subrounded, O-?. foot interval
-4 GS 0-2 17 poorly graded, iron staining. drive 2 spoons for
6 additional sample volume
- Bl 1s=4,7,6,9
s SAND (SP), brown, medium, subrounded, ow counts 571012
dutH| 24 g poorly graded, tan from 3-3.5 feet. B
- 5 13 4-6 foot interval
5 SI 8 drive'2 spoons for
=] ceo| 48 |yo SAND (SW), brown, coarse, well additional sample volume
_ 12 graded, subrounded. Blow COUntS=5,8,1 0,12
3,7,10,13
PID Instrumentation
. Pl 101 HNu Systems
_ 10.2 eV Lamp
PID Background=0.0
10— SAND (SW), buff, coarse, well graded, ppm. i
3 subrounded.
- 4
LITH 1 10-12 5 Auger advanced to 20 feet
- 4 to pound out flowing sand
with roller bit; set well at
- 13 feet.
15 = |__ Total depth of boring=14 feet.
20 —— p—
| GS=Ground Surface
_ = Sl=Soil/Groundwater
Interface
7 B LITH=Lithology
25 — punm
GEO=Geotschnical
] W =Water table during
- - drilling
JWM James M. Montgomery DRILLER __ HARDIN AND HUBER, INC. WELL COMPLETION DEPTH 13 FEET _
. Consuiting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER _2 INCHES

aaa

HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL _SCHEDULE 40 PVC
\ TOTAL DEPTH __14 FEET J




Geotechnical Grain Size Analyses



PROJECT: Fort Story LOCATION=  yirginia Beach, VA.
. H: . C A )
BORING NO. Site 4 SAMPLE NO. SAMW110 DEPT 6 ONTRACT NO
90-075
U.S. STANDARD SIEVE SIZE o o d8 HYDROMETER
=n ru- 21’ 21 29 Z N
100 I B 1 : - 0
. = : : : - o
80 : . AN : — - 10 2
1 N L m
‘ . : : ; z
. ; ; - oo
@ 70 ; ; 3.0 9
= : - VR E : 2
L 89 ; : : g 40 m
S ; ! : \:
t; 50 - : . : 50 3
; 40 ; E : :\ 60 rf"
[+ 4 : . g
Y 30 i : :\ 70 X
« , ! I : 3
20 ‘ : : AN 80 o
@ . ! : z
w o ; - 0 3
a 1 ' ~—
°s o) :. o w ra) o~ S L 1 100
S =R ¢ 2 3 =3 s °% S 8
n . (o] (o]
GRAIN SIZE MILIMETERS
GRAVEL SAND
BOULDERS coarse | FiNE |coarse | mepium | Fuine SILT OR
SAMPLE NO. DEPTH LL P.. M.C. Unified Soil Description i Earth
S4MW110 6' - N.P. 16.9 SP Tan _sand o % Engineering

B Sciences, Inc.

GRAIN SIZE DISTRIBUTION

TESTED BY: DATE

RMP 7-12-90
CHECKED BY:

PAD SHEET No. 12 OF 32




PROJECT: Fort Story LOCATION: Virginia Beach, VA.
U.S. STANDARD SIEVE SIZE o o 48 HYDROME TER
=, 2 2' go Z< Z° zw
100 T R H v v o
90 : : . A : " o3
' ; : : o
] N . . P4
S 80 . . : \ : : 20 -
z N . : N\ :
a 70 : : V'RE o
H 1 ‘ : ; * 5
' . . ' w
- 6D X : : \ : 40 r;
© , . ; \ ;
w50 : \ : 50 @
@ 40 : \ &0 3
o : ' ; : o
z 30 i : : : 70 %
= 20 : 5 : i o0 3
z M . : : B
g - ! ' IR z
la_‘ 10 [ H . 90 E
0 ALl L . 1 L < : i\ 100
S °w o o ~ . = v < N p § 9
3 = . ¢ ~ S s °o S 3
GRAIN SIZE - IN MILIMETERS © ° T
GRAVEL SAND
BOULDERS coaRSE | FINE |coarse | MEDIUM | FINE SILT OR CLAY
SAMPLE NO. DEPTH LL. P.l M.C. Unified Soil Description 63 Earth
S4MW111 6' - N.P. | 19.4 SP Tan .sand & Engineering

b Sciences, Inr.

GRAIN SIZE DISTRIBUTlON

TESTED BY: DATE»

RMP

7-12-90

CHECKED 8BY:

PAD SHEET No. 13_or_32




PROJECT: Fort Story LOCATION: Virginia Beach, VA,

SAMPLE NO. DEPTH: CONTRACT NO.
BORING NO. Site 4 SAMW112 6 5
U.S. STANDARD SIEVE SIZE . o 49 HYDROMETER
G0 i F< go z< z© o o
00 { ; If B 1 A v
; : : : ; ' o 2
! : f ; N
— 80 : : 4 L 20 -
3 ¥ - 30 q
2 10 ; : NG :
'Y : - ---\-—':———— ——HHHH- -+ 40 o
5 ; , TN - -
@ sofi) — |- -~\-¢ 50 @
- sol{} : —-—X-—I—— - 60
i ) IIRE

. ¥
: "y
- o
w30 e ; . A b — HEN—= 10 &
- I I i - : 1 g0 A
. b A e N — — m
Y 20t 1 o o I I P : \ : g
(1Y) - — e | —— ) ————— :———-——-——!— -j—p =] — — - - : . 7
E 0 1 : -+ -+ - - 0 3
a 1. ii:A__ . . . _ IR Y Y D I e
0 LLh b £ . s o i - 100

le) g ) 2 ? ) r g (8] o

3 23 = % 4 - § 59 s & 8

v O O o

GRAIN S1ZE - 1IN MILIMETERS
' GRAVEL SAND -
AY
BOULDERS COARSE | FINE |COARSE | MEDIUM | FINE SILT  OrR - CL

SAMPLE NO. DEPTH LL Pl MC. [|'Unified Soil Description C@ .J/m Carth
- gt L
SAMW112 6' - N.P. 18.5 SP Tan sand 7 . - ‘52‘; Engineering

ety [WaZie] EXais Ir Sciences. Inc.
GRAIN-SIZE DISTRIBUTION
TESTCO BY: DATE:
RMP

CHECKED DY:

SHEET No. 14 _oF_32




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery

BORING NO. mMw-110

= Consulting Engineers, Inc.

MONITORING WELL SHEET

PROJECT Fort Story PA/SI LOCATION __Site 4 DRILLER Hardin and Huber Inc.
) DRILLING
PROJECT NO___1868.0401 BORING MW-110 METHOD _Hollow Stem Auger
ELEVATION DATE 3/26/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD _Air Surging/Pumping
GROUND N ELEVATION OF TOP OF SURFACE CASING: _13.79f.
ELEVATION' | 'y " < ELEVATIONS OF TOP OF RISER PIPE: _ 13511t
& |
N\ A4 ] % l 4
S7E7 ;/ TYPE OF SURFACE SEAL: Cement Grout
/Y
o [ ,
1 .D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: Steel
]
7 4 RISER PIPE I.D.: 2 inch
2 / TYPE OF RISER PIPE: Schedule 40 PVC
7
2 7 BOREHOLE DIAMETER: 8 1/4 inch
/]
/ — TYPE OF BACKFILL: Cement Grout
s
Z
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
— TYPE OF SEAL: Granular Bentonite
— DEPTH TO TOP OF SAND PACK: —20ft.
- ELEVATION/DEPTH TOP OF SCREEN: _30ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: .020 inch X 10 feet
.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 13.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 135 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
ELEVATION/DEPTH OF HOLE: 1351t




JMM James M. Montgomery

& Consulting Engineers, Inc.

BORING NO. Mw-111

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __Site 4 DRILLER Hardin and Huber Inc.
i DRILLING
PROJECT NO___1868.0401 BORING MW-111 METHOD _Hollow Stem Auger
ELEVATION DATE 3/26/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD _ Air Surging/Bailing/
Pumping
GROUND . ELEVATION OF TOP OF SURFACE CASING: 14.03 ft.
ELEVATION' | "] I e ELEVATIONS OF TOP OF RISER PIPE: _13.83ft.
A | )4 %I | 4
N7 //f = TYPE OF SURFACE SEAL: Cement Grout
g %
9 4
1 U 1.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___Steel
[/
] .
4 /ﬁ——— RISER PIPEI.D.: 2inch
; § TYPE OF RISER PIPE: Schedule 40 PVC
/7
2 f - BOREHOLE DIAMETER: 8 1/4 inch
s
2 — TYPE OF BACKFILL: Cement Grout
/
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
—— TYPE OF SEAL: Granular Bentonite
i — DEPTH TO TOP OF SAND PACK: 2.0 ft.
- ELEVATION/DEPTH TOP OF SCREEN: 3.0 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: 13.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 13.5 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand
ELEVATION/DEPTH OF HOLE: 13.5 ft.




JMM James M. Montgomery

= Consulting Engineers, Inc.

BORING NO. Mw-112

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __ Site 4 DRILLER Hardin and Huber Inc.
DRILLING
PROJECT NO.___1868.0401 BORING MW-112 METHOD _Hollow Stem Auger
ELEVATION DATE 3/26/90 DEVELOPMENT
FIELD GEOLOGIST Gary B. Enloe METHOD Air Surging/Pumping
GROUND - ELEVATION OF TOP OF SURFACE CASING: _14001f
ELEVATION' | T I ll < ELEVATIONS OF TOP OF RISER PIPE: 13.74 1.
= . |
N AT | 4
7 2 ;/ TYPE OF SURFACE SEAL: Cement Grout
i /]
] /1 :
1 U |.D. OF SURFACE CASING: 8 inch
2 /] TYPE OF SURFACE CASING: ___Steel
/]
]  ——— miserPipE 1D 2 inch
/7
5 ///« TYPE OF RISER PIPE: Schedule 40 PVC
‘n
2 §~ BOREHOLE DIAMETER: 8 1/4 inch
/]
/// — TYPE OF BACKFILL: Cement Grout
%
9
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
—— TYPE OF SEAL: Granular Bentonite
_, —— DEPTH TO TOP OF SAND PACK: —_20ft
ELEVATION/DEPTH TOP OF SCREEN: 3.0 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: .020 inch X 10 feet
I.D. OF SCREEN: 2.inch
TYPE OF SAND PACK: No. 2 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 13.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 14.0 ft.

TYPE OF BACKFILL BELOW OBSERVATION WELL:
No. 2 Filter Sand

ELEVATION/DEPTH OF HOLE: 14.0 ft.




Monitoring Well Development Sheets



cd Earth
ﬁ Engineering
b Sciences. Inc.

Monitoring Well Development Sheet M (O - (o

Project: __folt Sioky Location: _S¢7¢ #Y

Project No. _ /6% Dates: 32990 % Y- g- %0

Field Geologists:

Barrel ID: _S4 Mw llo Dev H20 No. of Barrels:

Initial Development Method At R Sourjed Init. Dev. Date: 2-29-90
Initial Volume Removed: Ho 44l Time Started: /020  Finished: [({({($

Initial Team Members: Aty CRLoS

Water Level (Initial): q.el
Total Depth (BOH): 12.9°
Designed Depth: 2.5
Depth of Sediment: 0.6 ‘

Water Level After Initial Development: L

{
BOH After Initial Development: 12.%
Final Development Method: 2 HPED Fin.Dev.Date: 4-& 70
Final Volume Removed: _ /50 54(  Time Start: /o Finished: /Y43

Final Team Members: G-To~%1 2 D ENGAD

-~

Water Level Start: 455 Finished: 455 Ph: 694 BC: 2%2 Tog: (4.5
Total Depth Start: _15.5  Finished: 133

0,, TOX, Lel and Organic Vapor Problems Encountered: Non®

Action: ® None Needed
Q Need:



&J Earth
i Engineering
B Sclences, Inc.

Nk D S 7
eqe\qu ;:Q e:wxpi& Q\»@ qu‘*‘&zb%i%g'*“"’ - %&\‘0:;\%”\:& Qw\,eﬁ &Q'QO* o @\p\ o
0""&«\0“ £ x&\oe e,Q“\p o@Qe e,é\‘g\o e*“oﬂ“’oz-i%&g“% @.\oq,ﬁ@&e\\qo\:@q;\oq- €% > o {0‘&6 9&&
WA 9 S S BATRI QLR S0 S«
“‘/a/?a 1o <1455 [ 135 [125] 0 v S 1849 Ho | 45 475 PO SAD
iz 7 3| o K o |35 | 403 |00 NN
14916 < <z go | 14S | 604 | 200
20 / = 59 |MS | 618 | 2o
1424 7 z 66 |4S |6 | 20
2% < dE 29 | M5 |637 | 220
1430 o v a4 4.5 | 6o |13
1433 ~ K 10 |45 [643] 233
13435 ks 19 |45 | 6 43| 293
I42% v S 2d 145 |6uF] vt
1940 v V]S 139 145 1445|222
My3| |~ | 4-sS 5 (50§45 [6-94| 252
Yoo v v 3 st |14S [ 6 240 {24.S ég’}f@?ﬁng
Location: Fo €7 5701@’/
Site #: 4 .
Well#: _Mw UO




&4 Earth
E Engineering
b Sciences. Inc.
Monitoring Well Development Sheet Mw < /!l

Project: _ fof™ Stoey Location: _Si7e =Y

Project No. _ /969 Dates: __ 3-%9% % 4-§-90

Field Geologists:_(§ To-50n & . &n LA D EESL

Barrel ID: S MW (Il Dev Hpo No. of Barrels: %5-55 54/
Initial Development Method _[AtZ Surse™ Init. Dev. Date: 3-28--50

Initial Volume Removed: 1S gnl Time Started: 123$  Finished: [3%Y0

Initial Team Members: (A cPolog
Water Level (Initial): 4.9

Total Depth (BOH): 1.5

Designed Depth: 138

Depth of Sediment: |2

Water Level After Initial Development: 3.3

BOH After Initial Development: 12.7
Final Development Method: _fAaw.29 ¢ [y HPAY Fin.Dev.Date: 4-%-%0
Final Volume Removed: /SO 94! Time Start: (200 Finished: J20¢$

Final Team Members: A V0% $ 7) ENGLAAD

Water Level Start: _4.72  Finished: 472 Ph: 546 EC: 49 T°C: M4-2
12-7%
Total Depth Start: 47 Finished: 13.S|

0,, TOX, Lel and Organic Vapor Problems Encountered: Aon¢

Action: A None Needed
O Need:



&2 Earth
Engineering
b Scienxces, Inc.
X <
Q’Q eo\p @..\ 0 .& \ o
< Qo &0 \ '\
004&0Q4 ?;\OQ @@,\g’ Q\"o k 6%0 @,\ ‘gy‘o e\% K q&‘b"‘ Q(’C)\ g “0\ ‘00{5
& xP &)
9‘&@&&00 0\"\0 '\0&0 eQ o":&0 \0 e, 6 0% 6‘ 6‘ Q& \\Qé\o \?"40\0 '{Qe‘o \}'@ '\&ﬁK \‘\?}o
A7 ¢ RS GRS RTAA AN AT
‘{'S?HZUO v ('I_?L 1275 '3'; v < G- TOmS5aA
o . ERELAD
1220 (2,51 s Y 1o
2t v
: 4 o hde [5.93] 62
1226 vl _
¢ ol [5.61] 62
/
130 .1 2% li4-2z | 5.79] 6l
tzsd 7 2
D H-0 | 75|60
1235 S
< 39 4o | 5.7 ¢o
v/ -
il < 43y -t 525159
1246 Nz —
5 5 55 41 545 60
1245 < -
> 65 |id-z [5.60] 60O
| Ve
Loz 5 50 |mals5s| 6o
Y |-
2> ' 5 as |0 |5.55 |bo
/
(257 ] 1o | i14o |5.50 | 55
1300 - -
<5 125 -1 | 5.4z 50
Y | - .
I’bo/ 5 13 14-2{5.43 el 9
1205 "{’724 | 4 4 G-Ta—5v"
— 2 |50 ’(('Z 5.d46 [ 49 3.7 'D(-)EUGM'\B
Location: ol Sl ‘
™ . ia Holc @Tm«« Y-io
Site #: '_‘f

Well#: _HW il




&4 Earth
i Engineering
b Sciences. Inc.

Monitoring Well Development Sheet Mw /12

Project: _ FoRT S70t4 Location: _Si7¢ 4 Fé7 Siky

Project No. 186% Dates: 3-28.90 4 4-38-s0

Field Geologists: 560/,96 Tow 0 £ DiAre  ANGL D

Barrel 1ID: 44 Mw 2  Dev H0 No. of Barrels: 2:-55¢4/

Initial Development Method _A.Z Sovrgiasg Init. Dev. Date;: . 3-28-%0

Initial Volume Removed: - 15 94 Time Started: _84YS  Finished: 94S

Initial Team Members: M,{ ENLoe

Water Level (Initial): Y.s1
Total Depth (BOH): 3.0
Designed Depth: 3.0

Depth of Sediment: ; o

Water Level After Initial Development: 5.0z

I

BOH After Initial Development: 13.2
Final Development Method: fortpiny Fin.Dev.Date: 4-$-50
Final Volume Removed: _ /0% gaf Time Start: _/5%0 Finished: /609

Final Team Members: (7o 1€ 15— sen & Disne  ENGrand

Water Level Start: _4.65  Finished: 4-65 Ph: £.10 EC: 150 T°C: (S.0

Total Depth Start: /2.3 Finished: /3.32

0,, TOX, Lel and Organic Vapor Problems Encountered;: __ Aon¢

Action: B None Needed
QO Need:



E%%DEanh
Engineering
& Sciences. Inc.
XA 3 o A
9 \Ug o \,{,@\1‘ $ 9 S \:&00 é,x‘?\o £ ta{.oeié;&ﬁ\o% A \5‘?" Q"b\' \\Q"\\) 4o\coQ \,0‘ > w@i‘ ‘0‘ ‘O&N”
REATAS 9F 7 8% 55 AP BATARSRDT W ARG 8 A0 I
4-9$-9%] 1540 1465 | 133|130 | -o- x| 2 | 1s.0 645 | 175 o ";)“);:32,(,94)
IS42. d Z S lrso 1635|160
549 g 2 9 |iso |g32 | 159
(546 d z (> Jiso | 630 | 58
|154g z 17 |iso | 632 | (5]
1§ 50 d < A 1S5S0 161351 150
155 2] 7 S 31 |iso 628 | s
(554 ’ 5 Yl 50 16U | I5d
556 v g 51 e f¢r0 |50
155¢ o IS el iso lgis 151
600 7 g 7 {so |66 | 52
6ot v 5 G 150 | 616 | (60O
1604 d 3§ air 150 |gaz | 150
1666 v 5 101 5.0l 613 /50
oo, | |~ 5 105 15.0 | 6-10 | 150
-1l | v {1z x 5 105 M8 625 [ies |20 | 70
Location: _fo41 5@44 E £ - in

Site#: _“
Well #: Mw 1T



Monitoring Well Development Photographs



Site Number: 4
Well Number: MW-110

Site Number: 4
Well Number: MW-111



Forr Story . \Viroinio

Site Number: 4
Well Number: MW-112



In Situ Permeability Data



13:57:34.06 SITE 4, FIRE TRAINING AREA, WELL S4MW110 THU 05-24-1990

RAW DATA
WELL # S4MW110

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= 4.52 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 8.46 FEET

SLUG TEST DATA:

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

13. 4. 1 5.39 .02
13. 4. 2 4.81 .04
13. 4. 3 4.67 .08
13. 4. 4 4.862 .07
13. 4. 5 4.58 .09
13. 4. 6 4.57 11
13. 4. 7 4.56 12
13. 4. 8 4.55 14
13. 4. 8 4.55 16
13. 4.10 4.54 17
13. 4.11 4.54 18
13. 4.12 4.54 .21
13. 4.13 4.53 .22
13. 4.14 4.53 .24
13. 4.15 4.53 26
13. 4.16 4.53 27
13. 4.17 4.53 .29
13. 4.18 4.53 .31
13. 4.23 4.53 .39
13. 4.28 4.52 47
13. 4.33 4.52 .56
13. 4.38 4.52 .64



13:57:34.56 SITE 4, FIRE TRAINING AREA, WELL S4MW110 THU 05-24-1990

WELL # S4MW110

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= 4.52 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.02 5.39 .87 .507 42.857
.04 4.81 .28 .169 25.000
.08 4.67 .15 .087 17.647
.07 4.62 .10 .068 13.636
.09 4.59 .07 .041 11.111
.11 4.57 .05 .029 9.375
.12 4.56 .04 .023 8.108
.14 4.55 .03 .017 7.143
.18 4.55 .03 .017 6.383
.17 4.54 .02 .012 5.769
.19 4.54 .02 .012 5.263
.21 4.54 .02 .012 4.839
.22 4.53 .01 .006 4.478
.24 4.53 .01 .0086 4.167
.26 4.53 .01 .006 3.896
.27 4.53 .01 .006 3.659
.29 4.53 .01 .006 3.448
.31 4.53 .01 .006 3.261
.39 4.53 .01 .006 2.563
.47 4.52 .00 .000 2.113
.56 4.52 .00 .000 1.7986
.64 4.52 .00 .000 1.562



13:57:35.00 SITE 4, FIRE TRAINING AREA, WELL S4MW110 THU 05-24-1990

WELL # S4MW110

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= 5.06E-03
PERMEABILITY= 3.48E-02 CM/SEC
STORAGE COEF=5_88E-07
CORRELATION NUMBER= .99

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=9.01E-04 * -SLOPE

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

FOR X ON Y: HVORSLEV PERMEABILITY=2.02E-02 CM/SEC
BOUWER PERMEABILITY=1.13E-02CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=1.65E-02 CM/SEC
BOUWER PERMEABILITY=1.22E-02 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=1.82E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=1.18E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.21
SLOPE= -13.

Y ON X
INTERCEPT= -.14
SLOPE= -14.

CORRELATION COEFFICIENT= -.96
CALCULATIONS INDICATE THAT A VALUE OF 2.07 FEET FOR HO
OR A VALUE OF 1.820 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



13:57:59.50 SITE 4, FIRE TRAINING AREA, WELL S4MW110 THU 05-24-1990

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

S4MW110 1.82E-02 3.48E-02 5.88E-07 .00 1.18E-02

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



SITE 4. FIRE TRAINING AREA. WELL S4MWI10

TUE 10-30-1990

14:08:43.84

HERD RATIOC
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TIME SINCE INJECTION (MINUTES)

SLUG TEST

LOG HEAD RATIC VS TIME

OF WELL S4MW1T10



14:22:37.78 SITE 4, FIRE TRAINING AREA, WELL S4MW111 THU 05-24-1990

RAW DATA
WELL # S4MW111

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= 4.83 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 7.73 FEET

SLUG TEST DATA:

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

12.16. 0 5.51 .00
12.16. 0 5.87 01
12.16. 0 5.62 01
12.16. 0 5.50 01
12.16. 1 5.26 03
12.16. 2 4.98 05
12.16. 3 4.93 .06
12.16. 4 4.91 .08
12.16. 5 4.80 10



14:22:38.03 SITE 4, FIRE TRAINING AREA, WELL S4MW111 THU 05-24-1990

WELL # S4MW111

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= 4.83 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1MINUTES)
.00 5.51 .68 . 396 300.000
.01 5.67 .84 .490 150.000
.01 5.62 .79 .460 100.000
.01 5.50 .87 .390 75.000
.03 5.26 .43 .2581 33.333
.05 4.98 .15 .087 21.429
.06 4.93 .10 .058 15.789
.08 4.91 .08 .047 12.500
.10 4.90 .07 .041 10.345



14:22:38.93 SITE 4, FIRE TRAINING AREA, WELL S4MW111 THU 05-24-1990
WELL # S4MW111

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-02 MATCH TIME= 7.46E-03
PERMEABILITY= 2.36E-02 CM/SEC
STORAGE COEF=5.88E-04
CORRELATION NUMBER= .99

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.82E-04 * -SLOPE

COMPUTER CALCULATES -
HVORSLEV PERMEABILITY=2.92E-02 CM/SEC
BOUWER PERMEABILITY=1.17E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.28
SLOPE= -13.

Y ON X
INTERCEPT= -.25
SLOPE= -14.

CORRELATION COEFFICIENT= -.97
CALCULATIONS INDICATE THAT A VALUE OF 1.82 FEET FOR HO

OR A VALUE OF 1.944 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



14:22:42.09 SITE 4, FIRE TRAINING AREA, WELL S54MW1l1l THU 05-24-1990

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

S4MW111 2.92E-02 2.36E-02 5.88E-04 .00 1.17E-02

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



SITE 4. FIRE TRAINING AREA. WELL S4MWI 11

TUE 10-30-1990

14:12:45 .45
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oLUG TEST OF WELL S4MWI1 11
LOG HEAD RATIO VS TIME




16:20:57.34 SITE 4. FIRE TRAINING AREA. WELL S4MW112 THU 05-24-1990

RAW DATA
WELL # S4MW112

WELL DIAMETER= 8.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER= .28 GALILONS

LENGTH OF AQUIFER TESTED= 20.00 FEET

VALUE OF HO= 1.72 FEET

STATIC WATER LEVEL= 4.76 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 8.31 FEET

SLUG TEST DATA:

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

11.14. 3 5.21 .05
11.14. 4 4.94 07
11.14. 5 4.86 08
11.14. 6 4.83 10
11.14. 7 4.80 12
11.14. 8 4.79 13
11.14. S 4.79 15
11.14.10 4.78 17
11.14.11 4.78 .18
11.14.12 4.77 .20
11.14.13 4.77 .22
11.14.14 4.77 .23



16:20:57.93 SITE 4, FIRE TRAINING AREA, WELL S4MW112 THU 05-24-1990

WELL # S4MW112

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= 4.76 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.05 5.21 45 262 20.000
.07 4.94 18 .105 15.000
.08 4.86 10 .058 12.000
.10 4.83 07 .041 10.000
.12 4.80 .04 023 8.571
.13 4.79 .03 017 7.500
.15 4.79 .03 017 6.667
.17 4.78 .02 012 6.000
.18 4.78 .02 012 5.455
.20 4.77 .01 008 5.000
.22 4.77 .01 006 4.615
.23 4.77 .01 006 4.286



16:20:58.78 SITE 4. FIRE TRAINING AREA. WELL 34MW1i2 THU 05-24-1350

WELL # S4MW112

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= 6.70E-03
PERMEABILITY= 2.63E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .99

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.97E-04 % -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.01E-02 CM/SEC
BOUWER PERMEABILITY=1.37E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .09
SLOPE= -15.

Y ON X
INTERCEPT= .13
SLOPE= -15

CORRELATION COEFFICIENT= -.99
CALCULATIONS INDICATE THAT A VALUE OF 2.63 FEET FOR HO
OR A VALUE OF 1.617 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



16:21:01.50 SITE 4, FIRE TRAINING AREA, WELL S4MW11i2 THU 05-24-13S0

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

S4MW112 1.01E-02 2.63E-02 5.88E-07 .00 1.37E-02

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



SITE 4. FIRE TRAINING AREA. WELL S4MW1I12

TUE 10-30-1990
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Groundwater Sampling Logs



GROUNDWATER SAMPLING LOG PAGE ) OF 3

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 1 1 BOREHOLE DIAMETER _g8 /4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER ___1868.
STATIC WATER LEVEL (FT) _ 3. 2. AMT ONE WELL VOL (GAL) 2 gg PURGING SYSTEM
STANDING WATER COLUMN (FT) 4= 5 TOTAL GAL TO BE PURGED | 3 SAMPLING SYSTEM TEELON 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
GLIENT ___USAGE TOTAL WELL DEPTH __ | 3. &5 MIN NUMBER WELL VOL TO BE PURGED __3
SITE “r WELL DIAMETER ____2" VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER WA BOREHOLE DIAMETER _83/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __1868.
STATIC WATER LEVEL (FT) (o, O AMT ONE WELL VOL (GAL) @. ‘7 PURGING SYSTEM __TEFLON BAILER _
STANDING WATER COLUMN (FT) 7> 15 TOTAL GAL TO BE PURGED R C - 1 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 1

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH __|3. 0> MIN NUMBER WELL VOL TO BE PURGED __3
SITE WELL DIAMETER __ 2" VOL PER VERTICAL FT CASING (GAL)
WELL'NUMBER _MW (]2 BOREHOLE DIAMETER- 84 VOL PER FT BOREHOLE (LESS CASING)(GAL) ___
JOB NUMBER __ 1868, , ,
STATIC WATER LEVEL (FT) Lo AMT NEWELLVOL (GAL) L& PURGING SYSTEM __TEFLON BAILER
STANDING WATER COLUMN (FT) g < TOTAL GAL TO BE PURGED 12, % SAMPLING SYSTEM TEFLON BAILER
AMOUNT FIELD PARAMETERS MEASURED )
PURGED COMMENTS SAMPLE
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Soil and Monitoring Well Boring Lithologic Logs

St 5



(" BORING/WELL NUMBER EB-1

DATE STARTED 4/19/90 COMPLETED 4/19/90

CLIENT __ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 '

PROJECT FORT STORY PA/SI

SITENUMBER 5 SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION _ 14.90 FEET, NGVD GEOLOGIST MARK SHUPE N223916, E2721118
w - ~ O
I _ o< (2] =1 R,
e Ll > o) OF N7,
=8| £ BEZ=|32|2E|z5]o% GEOLOGIC DESCRIPTION COMMENTS
8| = EE |2 glz-|os
o wn mZ m 0]
_ 0-1 5.2 . SAND (SP), dark brown-dark gray
) quartz, fine, subrounded, graded, trace
- 1-2 18.1 ‘ L silt.
- 34 144 | —
- 4-5 217} ~ : -
5 — Total depth of boring=4.5 feet. Borehole PID=78 ppm.
. . Auger encountered
. . Boring did not encounter water table. refusal at 4.5 feet.
—_ = PID instrumentation
OVM 580B
- — Therma Environmental
Instruments, Inc.
10= — 10.2 eV Lamp -
_ | PiD Background=0.0 ppm,
q e
15 e
Log developed from
= B auger cuttings.
20— T
25 mm =
7 B No analytical samples
- = collected from this
boring.

JMM James M. Montgomery

-a
aAaa

@

Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER NA

DRILLER

HARDIN AND HUBER, INC.

HOLE DIAMETER __8 1/4 INCHES
TOTAL DEPTH 4.5FEET

WELL COMPLETION DEPTH n/A

WELL MATERIAL _NA




é BORING/WELL NUMBER__EB-2 CLIENT __ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 4/19/90 COMPLETED 4/19/90 PROJECT FORT STORY PA/SI
SITENUMBER § SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION _ 16.23 FEET, NGVD GEOLOGIST MARK SHUPE N223923 E2721117
L - ~ [&]
I _. .| < 2] ~1 = a9
- > L =0
=3 S EZegl 3 ZI2 §|% 3 5< GEOLOGIC DESCRIPTION COMMENTS
o= 3 Bz |29 2[57|"°
0-1 ' SAND (SP), dark brown-dark gray quartz, PID Instrumentation
- fine, subrounded, graded, trace silt. OVM 580B
1-2 Thermo Environmental
= 2.3 Instruments, Inc.
) 10.2 eV Lamp
7 3.4 PID Background=0.0
- _ ppm.
4-5
5-6 SAND (SP), quartz, dark gray, fine
- 43.4 grained, subangular, graded, trace silt.
6-7
- 18.8
7-8 ND (S .
| 6.6 SAND (SP), as above
_ 8-9 54.0 SAND (SP), quartz, dark gray-medium gray,
9-10 medium-coarse grained, subrounded.
10 86.9 e
10-11
- 326
11-12 326
\ 4 12-13 o '5
] 13-14 ' SAND (SP), quantz, light-medium gray,
- 68.6 medium-fine, subangular, graded.
14-15
15-16 579 Borehole PID=10.8 ppm.
16-17 '
- 57.9
17-18
-~ 53.4
18-19 86.0
7] 19-20 ’ SAND (SP), quartz, medium gray, medium
00— 28.9 grained, subangular-subrounded.
N Total depth of boring=20 feet.
— Log developed from
- auger cuttings.
- Y =Water table during
drilling
No analytical samples
» collected from this boring.

JMM James M. Montgomery

\

DRILLER __HARDIN AND HUBER, INC.

WELL COMPLETION DEPTH N/A

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

HOLE DIAMETER _8 1/4 INCHES
TOTAL DEPTH

20 FEET

WELL MATERIAL __ NA




(" BORING/WELL NUMBER_EB-3 CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED _4/19/90 COMPLETED 4/19/90 PROJECT FORT STORY PA/SI
SITENUMBER 5§ SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION __15.30 FEET, NGVD GEOLOGIST MARK SHUPE N223895, £E2721125
w -l ~ (&)
== L > O} TR
= 8| 5 BSe| 32|12 5|22|5% GEOLOGIC DESCRIPTION COMMENTS
o=l 3 Bz |2 2[g7|”°
0-2 86.9 | SAND (SP), quartz, dark gray-dark PID Instrumentation
- - brown, fine, subangular, poorly graded OVM 580B
Thermo Environmental
- 2-4 83.3 — SAND (SP), quartz, black, as above. Instruments, Inc.
B 10.2 eV Lamp
T PID Background=0.0
- 4-6 65.2 - ppm.
5— o
1 6-8 289 — SAND (SP), quartz, medium gray, fine-medium
grained, subangular-subrounded.
= 8-10 39.8 — PID from augers=3.6 ppm.
B [~ SAND (SP), quartz, buff-gray, medium-coarse
10 == 10-12 43.4 == grained, subrounded-subangular, graded.
W_ _
- 12-14 65.2 —
7 B PID from augers=3.6 ppm.
- 14-16 50.7 — SAND (SP), quartz, light gray-medium gray,
subrounded, graded.
1 5 — —
- 16-18 39.8 ~
- 18-20 39.8 [~ SAND (SP), quartz, medium gray,
medium-coarse grained, subrounded, graded.
20 = Total depth of boring=20 fest.
T B Log developed from
_ - auger cuttings.
25 = =
- — Y =Water table during
| drilling
No analytical samples
= — collected from this boring.
JM James M. Montgomery DRILLER HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER NA
— HOLE DIAMETER _8 1/4 INCHES WELL MATERIAL __ N/A
ﬁ TOTAL DEPTH 20 FEET




(" BORING/WELL NUMBER EB-¢

SITE NUMBER __5

GROUND ELEVATION _17.27 FEET, NGVD

CLIENT __ U.5. ARMY CORPS OF ENGINEERS

DATE STARTED 4/19/90 COMPLETED 4/19/90 PROJECT ___FORT STORY PA/SI

PAGE 1 OF 1 ﬁ

SITE NAME UNDERGROUND FUEL STORAGE TANK FARM

COORDINATES

GEOLOGIST MARK SHUPE

N223898, E2721152

SOIL
CLASS

GEOLOGIC DESCRIPTION

COMMENTS

SP

r | 4 L_lJJ?t' %) —_
Re| T gzl Bz|0E
L2l 2 EES[Sel* 8
Q v pz | =
0-2 25.7 §
- 2.4 28.9 |
- 4-6 32.6
5 e
- 6-8 28.9
- 8-10 21.7
10= 10-12 32.6
! ~ 12-14 253
- 14-16 18.1
15—
= 16-18 14.4
- 18-20 10.8
20— 14.4
25—

SAND (SP), quartz, black, medium-fine
grained, subrounded, poorly graded.

SAND (SP), quartz, dark gray-black,
medium-fine, subrounded.

SAND (SP), quartz, medium gray-brown,
medium grained, subangular-subrounded.

SAND (SP), quartz, brown-tan, medium
grained, subrounded-subangular, graded.

SAND (SP), quartz, tan, medium
grained, subrounded, graded.

SAND (SP), quartz, tan, medium-coarse
grained, rounded-subangular, graded.

Total depth of boring=20 feet.

Borshoie PID=3.6

PID Instrumentation
OVM 5808

Thermo Environmental
Instruments, Inc.

10.2 eV Lamp

PID Background=0.0

ppm.

Log developed from
auger cuttings.

W =Water table during
drilling
No analytical samples

were collected from this
boring.

JMM James M. Montgomery

-
aa

“aa

\

DRILLER _HARDIN AND HUBER, INC.

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

20 FEET

WELL COMPLETION DEPTH N/A

WELL MATERIAL NA




SITE NUMBER __%

(" BORING/WELL NUMBER EB-5

DATE STARTED 4/19/90 COMPLETED 4/19/90

CLIENT _U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 \

PROJECT FORT STORY PA/SI

SITE NAME UNDERGROUND FUEL STORAGE TANK FARM

COORDINATES

GROUND ELEVATION _17.27 FEET, NGVD GEOLOGIST MARK SHUPE N223975, E2721109
w - ~ O
T O p< %) ~1= %)
Ee ) > TAlIZn
a8l £ Ezegl3Z|2E|20]l5% GEOLOGIC DESCRIPTION COMMENTS
8= = EET |29 el |9
= v pz |a 5
0-2 18.1 SAND (SP), quartz, black, fine, subangular, PID Instrumentation
- poorly graded. OVM 5808
; ; Thermo Environmental
SAND (SP), quartz, buff-gray, medium-fine
- 2-4 14.4 - Instruments, Inc.
grained, subangular, graded. 10.2 eV Lamp
- PID Background=0.0
- 4-6 18.1 ppm.
5 e PID from augers=3.6 ppm.
_ 6-8 21.7 SAND (SP), quartz, black, subrounded,
) fine-medium grained, graded.
- 8-10 28.9
— L. SAND (SP), quartz, brown-gray,
10 10-12 253 medium-coarse, subrounded.
V_ 12-14 28.9
] 14-16 21.7 SAND (SP), quartz, medium-dark gray,
' medium-coarse grained, subrounded.
1 5 — M C4
074 SAND (SW), quartz, black-dark gray,
7 16-18 14.4 0,;‘?.\4 SW coarse-medium, rounded-subangular, well
- f"_°_‘i graded.
- 18-20 18.1
20— 253
Total depth of boring=20 feet.
— Log developed from
auger cuttings.
25 ot -
-
— W =Water table during
drilling
No analytical samples
= were collected from this
boring.

JMM James M. Montgomery

-a
-aa

@

TOTAL DEPTH

20 FEET

WELL COMPLETION DEPTH N/A

DRILLER HARDIN AND HUBER, INC,
HOLE DIAMETER _8 14 INCHES WELL MATERI

AL _ NA




(" BORING/WELL NUMBER___EB-6 CLIENT __U.S. ARMY CORPS OF ENGINEERS _ paGE 1 OF 1 )
DATE STARTED 4/19/90 COMPLETED 4/19/90 PROJECT ___FORT STORY PA/SI

SITE NUMBER 5 SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION 13.65 FEET, NGVD GEOLOGIST MARK SHUPE N223893, £2721071
w - ~ [&)
= 3| £ Ez=|22|2E|25]|5% GEOLOGIC DESCRIPTION COMMENTS
el 3 EES| o™ 282D o
Q v pz | D 15
0.2 18.1 | SAND (SP), quartz, browm-dark PID Instrumentation
- —~ gray, fine, subangular. OVM 580B
Thermo Environmental
SAND (SP), quartz, black-dark gray,
- 2-4 14.4 — P Instruments, Inc.
medium-fine, subangular, poorly graded. 10.2 eV Lamp
7 B PID Background=0.0 ppm.
- 4-6 18.1 —
5 e o PID in augers=3.6 ppm.
_ 6-8 21.7 [ SAND (SP), quartz, medium-dark gray,
) medium, subangular-subrounded, grading
— |- coarser.
v 8-10 28.9 —
— 10-12 253 L. SAND (SP), quartz, tan-salt and pepper, PID in augers=3.6 ppm.
10 ) medium-coarse, subrounded, graded.
~ 12-14 28.9 —
_ | SAND (SP), quartz, medium gray, : _
14-16 217 medium-coarse, subrounded, graded. PID in augers=3.6 ppm.
1 5 —— —
- 16-18 14.4 -~
i | SAND (SP), quartz, butf-gray, medium
18-20 18.1 grained, subrounded.
B " SAND (SP), quartz, as above.
20— 253
_ ' Depth of boring=20 feet.
Log developed from
25 = e auger cuttings.
. - Y =Water table during
drilling
No analytical samples
_ = ware collected from this
boring.
JMM James M. Montgomery DRILLER ___HARDIN AND HUBER, INC. WELL COMPLETION DEPTH N/A
e HOLE DIAMETER _8 1/4 INCHES WELL MATERIAL _ N/A

\ ¢ TOTAL DEPTH 20 FEET P




( BORING/WELL NUMBER EB-7 CLIENT ___U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 N
DATE STARTED 4/20/90 COMPLETED 4/20/90 PROJECT FORT STORY PA/SI
SITE NUMBER 5 SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION 17.63 FEET, NGVD  GEOLOGIST MARK SHUPE N223991, E2721288
w = ~ [&]
== —_ R O) R
a 3 % % 5 =) C;) Z E g. % olo0< GEOLOGIC DESCRIPTION COMMENTS
B < e 2" ez |?
Q v iz |@ 15
0-2 6.3 SAND (SP), quartz, brown-dark gray, fine PID Instrumentation
. grained, subangular, poorly graded, trace silt. OVM 5808 .
. Thermo Environmental
. ) SAND (SP), quartz, brown-medium gray,
2-4 10.5 ; A X instruments, Inc.
fine-medium grained, subrounded-subangular. 10.2 eV Lamp
7] PI1D Background=0.0 ppm.
a 46 14.7 SAND (SP), quartz, tan-gold, salt and
’ pepper, medium grained, subrounded,
5 e graded.
- 6-8 14.7
- 8-10 14.7 SAND (SP), quartz, as above.
— _ L. SAND (SP), quartz, tan-medium gray,
10 10-12 10.5 medium grained, subrounded, graded.
~ 12-14 105
A 14-16 14.7 Borehole P1D=0.0 ppm
15 e
_ 16-18 105 SAND (SP), quartz, brown-medium gray,
) medium-coarse, subangular-subrounded,
— graded.
- 18-20 10.5
_ SAND (SP), quartz, brown, medium
grained, subrounded.
20 = 14.7
_ Depth of boring=20 feet.
Borehole PID=0.0 ppm.
- Log developed from
auger cuttings.
25 — p—
- Y =Water table during
drilling
No analytical samples
- were collected from this
boring.

JMM James M. Montgomery

aaa

\

DRILLER _HARDIN AND HUBER, INC.

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

HOLE DIAMETER 8 1/4 INCHES

TOTAL DEPTH 20 FEET

WELL COMPLETION DEPTH NV/A
NA
NA

WELL MATERIAL




é BORING/WELL NUMBER_SB-110A CLIENT __ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 4/18/90 COMPLETED4/18/90 PROJECT FORT STORY PA/SI

SITENUMBER 5§ SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION _17.69 FEET, NGVD GEOLOGIST___ MARK SHUPE N223994, E2721180
I _ | o pHpL 2 =1z a9
=8| £ EE=|52|28]30]5% GEOLOGIC DESCRIPTION COMMENTS
8= < Eg 29 glz- |95
w pZ om 5]
2 - - PID Instrumentation
_ i 3 | SAND (SP), quartz, medium grained,

LITH | 0-2 2 subrounded, poorly graded, tan-dark 1(??:/9 h:lmsc?(l)ilrawironmental
= 2 2 ~ brown, trace sit. Instruments, Inc.
dutnl 24 2 L SAND (SP), quartz, dark brown, as above. 10.2 eV Lamp

2 PID Background=0.0 ppm.
— 5 3 -
S5 LiTH | 4-6 3 SAND (SW), quartz, tan-buff-dark brown,
5 subrounded-subangular, graded.
- 4 =
4
duth | 68 5 SAND (SW), quartz, tan, medium-coarse,
v 7 subrounded, clean, well graded.
- 3 7 =
_ 8-10 | 4 L SAND (SW), quartz, tan-medium gray,
LITH 10 medium-fine grained, subangular-subrounded,
10~ 7 2 b graded.
A i 4 | SAND (SW), quartz, brown-dark brown,
LITH J10-12 g 16.3 fine-course grained, well graded.
- 4 -
- ) 10 SAND (SP), quartz, gray-tan, fine-course,
S2 {1214 20 26.1 subangular-subrounded, graded.
- 18 5 =
— 8 . SAND (SP), quartz, medium, gray-tan,
15 S1 1418 9 39.2 tine-coarse, subrounded, poorly graded.
- 14 =
18 .
;N " | SAND (SP), quartz, medium, gray tan, as above. Augers sand locked at 18

LITH |16-18 | 51/4” }19.2 feet; spoon packed off.

] p i AND (SP)
_ 9 | SAND (SP), quartz, medium, gray-tan,
LITH [18-20 8 13.0 subangular-subrounded, medium grained,
P L 9 graded.
- — Total depth of boring=20 feet.
S$1=PID Screened Soil
- — Sample 1
- B $2=PID Screened Soil
25 e - Sample 2
- - LITH=Lithology
- = Y =Water table during
N drilling
T HOLE DIAMETER 8 1/4 INCHES WELL MATERIAL _ N/A
@ TOTAL DEPTH 20 FEET )




(" BORINGWELL NUMBER  SB-110B

SITENUMBER __ 5

DATE STARTED 4/18/90 COMPLETED 4/18/90

GROUND ELEVATION ___17.78 FEET, NGVD

CLIENT __ U.S. ARMY CORPS OF ENGINEERS

PAGE 1 OF 1 \

PROJECT FORT STORY PA/SI

SITE NAME UNDERGROUND FUEL STORAGE TANK FARM

COORDINATES

GEOLOGIST MARK SHUPE

N223957, E2721261

3
15 =1 LITH [14-16 g 6.5
~{LTH J16-18] 2 9.8

=] LITH | 18-20 6.5

. SAND (SP), light gray, fine-medium grained
L quariz, subangular, graded.

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

Depth of boring=20 feet.

a 3 % =T e 2 2|z sl%Q|o< GEOLOGIC DESCRIPTION COMMENTS
=l 2 EeE o9l el 2
o v pz | D o
2 , PID Instrumentation
duti | 02 |1 9.8 | SAND (SP), quartz, tan-buff, medium OVM 5808
1 ) grained, subrounded, graded. Thermo Environmental
- 2 4 — Instruments, Inc.
6 10.2 eV Lamp
=1 S2 | 24 gl 98 [~ _ PID Background=0.0 ppm.
4 SAND (SP), quartz, tan-yellow, medium
7] 3 grained, as above.
S=—uTH | 46 |2 9.8 e
- 4 | SAND (SP), quartz,medium-dark gray,
6 medium-fine grained, subangular-subrounded,
- s1 | 68 180 13.0 L poorly graded.
V| : 6 | SAND (SP), quartz, dark brown, as above.
uTH f 810 |19 | 98 =
— 13 L SAND (SP), tan, medium-coarse grained
10 3 quartz, subrounded, graded.
Ut Jro12] O 65 -
_ 13 L. SAND (SP), tan, medium-fine quartz,
8 subangular-subrounded, poorly graded.
—uTtH |12-14 }g 6.5 —

S1=PID Screened Soil
Sample 1

S2=PID Screened Soii
Sample 2

LITH=Lithology

W =Water table during
drilling

JMM James M. Montgomery
.. Consulting Engineers, Inc.

-
-aa

@

DRILLER _HARDIN AND HUBER, INC.
METHOD OF DRILLING_HOLLOW STEM AUGER WELL DIAMETER N/A
HOLE DIAMETER 8 1/4 INCHES

TOTAL DEPTH 20 FEET

WELL COMPLETION DEPTH NA

WELL MATERIAL _ N/A




( BORING/WELL NUMBER_SB-110C CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 ﬁ
DATE STARTED 4/20/90 COMPLETED 4/20/90 PROJECT __ FORT STORY PA/SI
SITENUMBER 5 SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION 16.56 FEET, NGVD GEOLOGIST MARK SHUPE N223936, E2721143
w -l ~ [&]
T | o2 k< | & ~|F )
o g % % E g % Z E g. }( olo< GEOLOGIC DESCRIPTION COMMENTS
5= = EE a2 2lz- |23
o v Pz | 5]
1 SAND (SP), quartz, dark gray, fine-medium PID Instrumentation
S LTH] 02 |2 10.5 ~ grained, subangular, graded. OVM 580B
3 Thermo Environmental
= 3 45 — Instruments, Inc.
N 14 | SAND (SP), quartz, black, fine-medium 10.2 6V Lamp
LITH | 24 11 18.9 grained, as above. PID Background=0.0 ppm.
— 2 8 o R
3 SAND (SP), quartz, tan-gold, fine-medium (';I('J) measured in augers =
5= s1 46 15 216 [ grained, subrounded, graded, grading, e
_ 4 | coarser.
5 SAND (SP), quartz, white-light gray, fine,
~J LITH ] s-8 51105 — Ssubangular, graded.
Vi ; | SAND (SP), quantz, tan-goid, medium-coarse
2 grained, subrounded, graded.
~H utH | s-10 3 18.9 -
10~ 5 L SAND (SP), light gray-tan quartz,
0 2 subrounded-rounded, medium grained,
qutH | 1012] 3447 — graded.
— 2 5 -
- 4 -
LITH 1 12-14 3 14.7 SAND (SP), light gray quartz, medium
_ | grained, rounded-subrounded, poorly
6
2 graded.
15— LTH | 1416] 2] 189 —
- 8 -
_ 25 | SAND (SP), quartz, medium grained, medium
LITH | 16-18 s0/3" | 21-5 gray-tan, subrounded, graded.
25 SAND (SP), quartz, light-medium gray
T S2 |18-20] 32 . 251 medium grained, subangular-subrounded,
20 == 5074 graded.
_ | Total depth of boring=20 feet.
] B S1=PID Screened Soil
] ~ Sample 1
= — S§2=PID Screened Soil
05 ] L Sample 2
- _ LITH=Lithology
_ L Y =Water table during
B drilling
- =

JMM James M. Montgomery

\

DRILLER __HARDIN AND HUBER, INC.

TOTAL DEPTH

. Consulting Engineers, Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER
HOLE DIAMETER

8 1/4 INCHES
20 FEET

WELL COMPLETION DEPTH NA

WELL MATERIAL

NA
N/A




( BORING/WELL NUMBER__SB-111A CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 4/19/90 COMPLETED 4/19/90 PROJECT FORT STORY PA/SI
GROUND ELEVATION 17.55 FEET, NGVD GEOLOGIST MARK SHUPE N223936, E2721143
w -l ~ O
T | O p< 2] ~| = Y]
a3 °§' - O = = Z|= g. 20l0< GEOLOGIC DESCRIPTION COMMENTS
R RS Ne iy NN B-] B ]
o~ < K= - © = o4 O
nw |z Q 5]
2 SAND (SP), quartz, dark brown-tan, medium PID Instrumentation
S LTHL 02 14 7.2 — grained, subrounded, graded, trace siit. OVM 580B
2 Thermo Environmental
- 2 g — SAND (SP), quartz, light gray-tan, as above. Instruments, Inc.
diuml 24 9l 2 B 10.2 eV Lamp
12] SAND (SP), quartz, dark gray-dark brown, PID Background=0.0 ppm.
_ 13 | medium-coarse, subrounded, graded.
9
S={ LiITH | 46 }3 7.2 [ SAND (SP), quartz, tan-gray, medium grained,
_ 18 g | subrounded, graded, grading coarser.
8
- LTH | 68 10] 144 [~ SAND (SP), tan-salt and pepper,
- 10 L coarse-medium grained, graded,
6 subrounded-rounded.
wum] s |l ]1oe -
10= 8 3 [ SAND (SP), quartz, medium grained, Borehole PID=105 ppm.
< uth L1012 4 [ gray-tan, subroundsed, graded.
6] 7.2
] g 10 SAND (SP), quartz, medium gray-brown,
- . L. medium-coarse, subrounded, graded,
S2 1214 4 313 hydrocarbon odor (diesel).
T 18 [~ SAND (SP), quartz, medium gray, as above,
15— S1 |14-16 17{ 698 . Strong hydrocarbon odor (diesel).
22
- 26 — .
SAND (SP), quartz, medium gray, as above, Borehole PID=1539
_ 50 | very strong hydrocarbon odor (diesel). - ppm.
utH | 16-18] >0 | 347 ry strong hy (diesel)
N 48 - ' 18-20 foot interval
- utH {1820 52 | 207 | _ SAN.D (SP), quartz, medium gray, drive 2 spoons for
50/4" medium-coarse grained, rounded-subrounded, | additional sample volume
00— graded, very strong hydocarbon odor (diesel). Blow counts=48,52,50/4"
9,9,12,15
_ | Total depth of boring=20 feet.
$1=PID Screened Soil
- - Sample 1
—~ — $2=PID Screened Soil
25 Sample 2
_ = LITH=Lithology
_ - Y =Water table during
B drilling

JMM James M. Montgomery

DRILLER __HARDIN AND HUBER, INC.

-
aa
-a

@

HOLE DIAMETER _8 1/4 INCHES

TOTAL DEPTH 20 FEET

WELL COMPLETION DEPTH N/A
Consumng Engineers' Inc. METHOD OF DRILLINGHOLLOW STEM AUGER WELL DIAMETER N/A
WELL MATERIAL _N/A




(" BORING/WELL NUMBER_SB-1118B CLIENT __U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 )
DATE STARTED 4/18/90 COMPLETED 4/18/90 PROJECT FORT STORY PA/SI
SITENUMBER 5 SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION _17.97 FEET, NGVD GEOLOGIST MARK SHUPE N223907, E2721211
Wi ] ~ (&)
I — H< (2] —~1= 7]
=8| 5 Exel3Z|25|23|5< GEOLOGIC DESCRIPTION COMMENTS
o=l 3 Bz |29 %|z7|®c
4 . SAND (SP), quartz, dark brown, medium PID Instrumentation
- st 0-2 |3 13.0 — grained, subrounded, poorly graded, trace OVM 5808
5 roots. Thermo Environmental
7 3 7 [ SAND (SP), quartz, tan-dark brown, as above. | Instruments, Inc.
7 10.2 eV Lamp
-1 52 | 24 sl 130 ~ PID Background=0.0 ppm.
7] 7 5 [~ SAND (SP), quartz, dark brown-gray,
] e 4 L. medium grained, as above.
5 LITH | 4-6 12 9.8 SAND (SP), quartz, tan-ysliow,
-] ‘ 8 3 — medium-coarse, subrounded, graded.
4 SAND (SP), quartz, dark gray-light gray,
—{LITH | 6-8 6l 32 —  medium grained, rounded-subrounded,
V_ 7 | graded.
5 SAND (SP), quartz, tan-yellow, medium
HutH | 810 |6 6.5 ~ grained, as above.
- g sP L. SAND (SP), quartz, dark gray-dark brown,
10 4 medium grained, subrounded, graded.
—LTH |10-12 i 6.5 -
n 3 4 |~ SAND (SP), quartz, medium gray-buff,
duTH L12-14 5 6.5 |- medium-coarse grained, subrounded,
8 .
o graded.
. 271 ~  SAND (SP), as above.
15 =4 LITH | 14-16 9] 65 —
12
= [ SAND (SP), quartz, tan-brown, medium
- ) 30 | grained, as above.
LITH | 16-18 51/2°] 3.2
B 5 [~ SAND (SP), quartz, as above.
L |1820f 8 | 65 -
i | Total depth of boring=20 feet.
7] B S1=PID Screened Soil
- — Sample 1
- — S$2=PID Screened Soil
25 a - Sample 2
- | LITH=Lithology
__ = Y =Water table during
| drilling
. Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER N/A
@ HOLE DIAMETER ___8 1/4 INCHES WELL MATERIAL __ N/A
\

TOTAL DEPTH 20 FEET )




SITE NUMBER _5

" BORING/WELL NUMBER

SB-111C

GROUND ELEVATION __16.98 FEET, NGVD

CLIENT __U.S. ARMY CORPS OF ENGINEERS
DATE STARTED 4/21/90 COMPLETED 4/21/90 PROJECT ___FORT STORY PA/SI
SITE NAME UNDERGROUND FUEL STORAGE TANK FARM

GEOLOGIST MARK SHUPE

PAGE 1 OF 1 j

COORDINATES
N223947, E2721126

w - ~. [&]
T L e |oa ~|= %)
s > TOlIZ20n
a3l L Ez=|Z22|25]|20]|82 GEOLOGIC DESCRIPTION COMMENTS
B2l = EES| So|* el |23
= o pz |@D S ©
St 0-6" 4.8 SAND (SP), quartz, dark gray, medium 0-6 inch interval sample
- — grained, subrounded, graded, silty. collected using hand scoop
7] 8 [~ SAND (SP), quartz, tan, medium PID Instrumentation
durnl 24 |9 4.8 | grained, subrounded, graded. OVM 5808
15 SAND (SP) (sandstone approximately 2 inches ITh?rmo E;Mrlonmental
- 17 3 ™ thick), light green-gray, medium grained, 1":5”'395 S, Inc.
4 subrounded, calcite cementing, strong HCI PIbBe kamp 420.0
S—JLITH | 46 of 48 [~ reaction, possible concrete fill. ackgrounc=0.0 ppm.
_ d . SAND (SP), quartz, tan-gold, salt and
6 pepper, medium-coarse grained,
wLTH | 68 g 4.8 -~ subrounded, poorly graded.
_ 6 | SAND (SP), quantz, tan-goid, medium
4 grained, subrounded, grading coarser,
—{ LITH | 810 Z 48 — graded.
qutH f1012f3 | 48 -
_ 9 | SAND (SP), quartz, light gray,
8 medium-coarse grained, subrounded,
9 SAND (SP), quartz, light gray, medium
- g 8 — grained, subrounded.
15— LitH [ 14162 | 0.0 —
] 15 L SAND (SP), quartz, medium gray,
6 medium-coarse grained,
4 utH l1s-18 1% 0.0 — subrounded-rounded, graded.
- 5 12 -
6 SAND (SP), quartz, medium gray,
-1 S2 |18-20] 0.0 [~ medium-coarse grained, subrounded,
00— 8 graded.
] | Total depth of boring=20 feet.
| S$1=PID Screened Soil
T Sample 1
N B S$2=PID Screened Soil
25 e Sample 2

LITH=Lithology
W =Water table during

drilling

JMM James M. Montgomery

aaa

\

DRILLER __HARDIN AND HUBER., INC.

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES WELL MATERIAL

20 FEET

WELL COMPLETION DEPTH NA

NA
N/A




( BORING/WELL NUMBER_MW-113A CLIENT ___U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 4/21/90 COMPLETED 4/21/90 PROJECT FORT STORY PA/SI
GROUND ELEVATION _16.02 FEET, NGVD GEOLOGIST ___ MARK SHUPE N223784, E2721238
w - ~ [&]
T _. 1 <C %) 1= 9]
E3| & Ezo|2z|cEIZ8|=2
ol = BuElo=lz )< (O GEOLOGIC DESCRIPTION COMMENTS
Bl T EE |29 &z |9g
o w 2 as] 'G)
GS 0-6" ' SAND (SP), quartz, dark gray, fine-me_dium 0-6 inch interval sample
- — grained, subangular, poorly graded, silty. collected using hand
B | scoop.
7 B PID Instrumentation
- — OVM 580B
c Thermo Environmental
— 3 [ SAND (SP), quartz, tan-gold, medium '1';,5‘;‘;’3°[’;f,,;“°
- s 5.7 g — grained, subangular-subrounded, poorly PID Background=0.0
3 graded. ppm.
- -
10== 4 o
_ _ 5 L. SAND (SP), quartz, medium gray-brown,
GEO | 10-12 7 medium grained, subangular, graded.
— 5 -
15— 9 [ SAND (SP), quartz, medium gray-brown,
- utH 1517 9 . medium grained, subrounded-subangular,
583 graded. ,
7] Total depth of boring=17 feet.
20 = -
- - GS=Ground Surface
— - S|=Soil’Groundwater
| Interface
25 e L GEO=Geotechnicai
- - LITH=Lithology
- - Y =Water table during
| drilling

JMM James M. Montgomery

DRILLER ___HARDIN AND HUBER. INC.

-
aa

aaa

\ 2

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

TOTAL DEPTH

17 FEET

WELL COMPLETION DEPTH 17 FEET

2 INCHES

WELL MATERIAL SCHEDULE 40 PVC




( BORING/WELL NUMBER MW-113B CLIENT __ U.S. ARMY CORPS OF ENGINEERS PAGE 1 OF 1 \
DATE STARTED 4/20/90 COMPLETED 4/20/90 PROJECT FORT STORY PA/SI
SITE NUMBER 5 SITE NAME UNDEARGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION _13.25 FEET, NGVD __ GEOLOGIST___MARK SHUPE N223903, £2721066
= ~ O
Zol 2 BE 12 |oelEol28
ad| s %I gl o Z T a % o< GEOLOGIC DESCRIPTION COMMENTS
Wl I EES|So]® 28 ”a5
Q v pz |a 15
GS | 0-6" 271 | SAND (SP), quartz, dark gray, medium-fine 0-6 inch inteval
- grained, subangular-subrounded, graded. sample
collected using hand
7] 5 SAND (SP), quartz, tan-goid, salt and SC00p.
q
—ALITH | 2-4 6 231 pepper, medium-coarse grained, )
v 8 subrounded-subangular, graded. PID Instrumentation
- 9 4 OVM 5808 _
sl 6 SAND (SP), quartz,tan-gold, medium Thermo Environmental
5 46 19.9 — q
GEO ) 1 g ‘ grained, subrounded, poorly graded. :’Bﬁg"e"\}ei’;%“"-
] PID Background=0.0
- ppm.
i Check PID in
- augers=
0.0 ppm.
107 4 SAND (SP), quartz, tan-medium gray,
4 utH {10-12 190 395 medium-coarse grained, graded.
— 12
Tatal depth of boring=12
- feet.
15 = -
20— —
- GS=Ground Surface
= Sl=Soil/Groundwater
_ Interface
25 e - GEO=Geotechnical
- LITH=Lithology
— W =Water table during
drilling

JMM James M. Montgomery

-l

@

DRILLER __HARDIN AND HUBER, INC.

WELL COMPLETION DEPTH 12.0 FEET

HOLE DIAMETER
TOTAL DEPTH

8 1/4 INCHES
12.0 FEET

WELL MATERIAL _SCHEDULE 20 PVC

J




é BORING/WELL NUMBER MW-114A

SITE NUMBER __5

DATE STARTED 4/20/90 COMPLETED 4/20/90 PROJECT
SITE NAME UNDERGROUND FUEL STORAGE TANK FARM

CLIENT _U.5. ARMY CORPS OF ENGINEERS

—~

PAGE 1 OF 1

FORT STORY PA/SI

COORDINATES

GROUND ELEVATION _19.50 FEET, NGVD GEOLOGIST MARK SHUPE N223838, E2721181
W - ~ [&)
58| = Egel33 5|29 o< GEOLOGIC DESCRIPTION COMMENTS
o~ £ EKE |29 Elco O
n M|z m o
GS | 0-6" 39.9 SAND (SP), quartz, dark gray-black, fine 0-6 inch inteval sample
— grained, subangular, poorly graded. collected using hand
_ scoop.
PID reading from auger
- cuttings = 56.7 ppm.
7] 3 PID reading in augers=
S=—LtH] 46 |2 |57 103 ppm.
4 : SAND (SP), quartz, tan-gold, salt and
- 14 pepper, medium-coarse,
\ 4 subrounded-subangular, graded.
s | 68 2 23.8 guarn. g
_ 6 SAND (SP), quartz, medium gray,
fine-medium, subangular-subrounded,
- graded.
10 9 PID' reading from auger
4 SAND (SP), quartz, tan- light gray, cutting = 48.1 ppm.
-1 GEO | 10-12 4 357 medium-fine grained, PID reading in augers=
_ 7 subangular-subrounded, graded. 0.0 ppm.
15 PID Instrumentation
160 SAND (SP), quartz, medium gray-buff, %Ye '\;1 rr?:%ﬁvironmental
- . subangular, medi ined, graded.
LITH §15-17 10 {145 guiar, meclum grained, grade Instruments, Inc.
. 12 10.2 eV Lamp
Total depth of boring=17 feet. PID Background=0.0
- ppm.
20 —
- GS=Ground Surface
- SI=Soil’/Groundwater
- Interface
25 = GEO=Geotechnical
~ LITH=Lithology
- P =Water table during
drilling

JMM James M. Montgomery ~ DRILLER

HARDIN AND HUBER, INC.

aaa

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

WELL COMPLETION DEPTH15.0 FEET

2 INCHES

HOLE DIAMETER
\ TOTAL DEPTH

8 1/4 INCHES

17.0 FEET

WELL MATERIAL SCHEDULE 40 PVC




é BORING/WELL NUMBER MW-1148 CLIENT _U.S. ARMY CORPS OF ENGINEERS
DATE STARTED 4/21/90 COMPLETED 4/21/90 PROJECT _ FORT STORY IRP

PAGE 1 OF 1 \

SITE NUMBER 5 SITE NAME UNDERGROUND FUEL STORAGE TANK FARM COORDINATES
GROUND ELEVATION 17.56 FEET, NGVD GEOLOGIST _MARK SHUPE
L —d ~ [&]
T _ | o K< %) ~| = w0
o P % %Eg % < T g. % 9 O 5 GEOLOGIC DESCRIPTION COMMENTS
5= <= EE |2 &l |23
w p2 o 0]
GS | 0-6 SAND: quartz, dark gray, fine-medium grained, | 0-6 inch interval sample
- — subrounded, graded, trace sitt. collected using hand
| scoop.
| PID Instrumentation
7] OVM 580B
_ 3 [ Thermo Environmental
Instruments, Inc.
3 SAND: quartz, buff-gold, salt and pepper, ’
S—LTH ] 46 |5 — medium-coarse, subrounded-rounded, graded. | 10-2 eV Lamp
5 PID Background=0.0
. 5 B . ppm.
5 SAND: quartz, brown-medium gray,
—JLITH ] 68 6 [~ medium-coarse, subrounded-subangular,
V _ 6 | graded.
2
- st | 8103 — SAND: quartz, brown-dark brown,
10 g medium-coarse grained, subrounded, graded.
15 e — SAND: quartz, light gray, medium-coarse
6
daeo | 1547 7 | grained, subangular-subrounded, graded.
7
- 12 Total depth of boring = 17 feet.
20 = [

| GS=Ground Surface
Sl=Soil/Groundwater
25 - Interface
GEO=Geotechnical
— — LITH=Lithology

- = ' =Water table during

B drilling
JMM James M. Montgomery ~ DRILLER __ HARDIN AND HUBER. INC. WELL COMPLETION DEPTH16.0 FEET
. Consulting Engineers, Inc. METHOD OF DRILLING HOLLOW STEM AUGER WELL DIAMETER 2 INCHES
S HOLE DIAMETER __ 8 1/4 INCHES WELL MATERIAL SCHEDULE 40 PVC
kﬁ TOTAL DEPTH 17.0 FEET y




Geotechnical Grain Size Analyses



PROJECT: LOCATION: o
_ Fort Story Virginia Beach, VA.
. ; DEPTH: CONTRACT NO.
BORING NO. qjt0 5 SAMPLE NO. ccvi13p 10 O-90-075
U.S. STANDARD SIEVE SIZE . o 43 HYDROMETER
o Znie zv go Z< z0 re
100 ; : : " o
o I ' ™
90 : . 10 2
5 — - 1 A m
5 80 . —{- 20
Z: L
o : o
70 r + 30
g | : : _ >
L 69 - 1 — RN a0
© K . -k
2 T N : ——1 =
s ol fu ' o 3
« : Hr b1 : a
v sopHHH- R — - : 70 %
: 1T 8 L I : - N
v 20f PH- - : 60
& CHHH- A :
¥ [ HAS = : o
a | . . R N — N S Y " -
0 1 : : 100
by P S o ~ < © P T ST S § 3
o -~ - < i P S o o _ o
GRAIN SIZE - IN MILIMETERS © © T
GRAVEL SAND
BOULDERS COARSE ] FINE COARSE IMEDIUM J FINE SILT OR CLAY
SAMPLE NO. DEPTH LL. P.I. M.C. UNIFIED Soil Description };9 Earth
S5MW113A 10 - [ N.P. | 20.0 SM Brown silty sand ! 3| Engineering

Ir Sciences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTCD BY:

RMP

DATE:
7 -12-90

PAD

CHECKED BY:

SHEET No.19 oF_32




GRAIN-

PROJECT:  Fort Story LOCATION:  yjrginia Beach, VA. ]
SAMPLE NO. DEPTH: CONTRACT NO.
BORING NO. 446 5 S5MW113B 4 90-075
U.S. STANOARD SIEVE SI1ZE ‘o O Jg HYDROMETER
=n Zare 21’ 29 2* zQ o o
100 ! :'( ’\\ HE . : o
90 : : \ : : o ®
HHH : E N : 2
s 80 : : '—\w—; 20
z : : \ : : a
a : ; TN 30
2 70 ; ‘ X ﬁ
" 62 .f \ : a0
2 solE : : : A E 50 %
x ; : : SN <
w 40t : - : : \\ : 60 X
o - N : \\ 70 ‘::x:‘
w30 - . : - _ ~
“ _;, 1 : : :\_..».\ vo <
; 20 Ft . : 7
i 1 T | - Tt : 5
5 10 - ' 1ANE : 0 3
% o o S w e & T = ESloo
S o @ E o =S : 55 5 'g 8
GRAIN S1ZE - 1IN MILIMETERS
GRAVEL SAND -
BOULDERS COARSE | FINE  [COARSE [ MEotum | FinNE SILT OR CLAY
SAMPLE NO. DEPTH LL Pl M.C. Unified Soil Description (_;J Earth
S5MW1138 4 - N.P. | 15.3 SM Brown silty sand 2 Engineering
tich Ir Griences, Inc.

SIZE DISTRIBUTION

TESTED BY:
RMP

DATE:
7-12-90

CHECKED

PAD

BYs
SHEET No. 16 _oF 132




LOCATION-

PROJECT:  ropt Story Virginia Beach, VA.
SAMPLE NO. DEPTH: CONTRACT NO.
U.S. STANDARD SIEVE SIZE o o J48 HYDROMETER
=n Zne 2' QQ 21 z© o 0
100 [ T ; i T 1 [ o
' — . \\EE : h:
. : . N - 10 Y
90 v T ' : N 2
v 1 : N . z
' ' : \ 20
§ 80 ) . s A\
= y : : :\ 2
2 70 ; : : . 30 ©
Py ‘ M : . \ E 0
. ' X X : \ ?
v 69 : : : i : 0 3
5 : : : - : :
w 50 | {1 . : - . ; 50 @
x ) . : - :
w 40 ! : : AN 0 3
.4 ':' ; \ 70 é
£ 30 v ‘ : : N -
“ : s v : kN 80 =
bl 20 i : H U] N
o ' ! RE : N 4
E 10 v : . . 90 o
oo * . . . -
0 A ; 1 L = : 1 100
o ©~ Q Q r~ - —
g e = ¢ 7 4 5 3 5k s 8 8
3 o
GRAIN S1ZE - 1IN MILIMETERS °©
GRAVEL SAND
Y
BOULDERS COARSE l FINE COARSE l MEDIUM [ FINE SILT OR CLA
SAMPLE NO. DEPTH LL. Pl MC. WUnified Soil Description Q{j 3 Earth
S5MW114A 10! - N.P.| 22.0 SM Brown_silty sand = . , Engineering

3] Iy Hriences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTLD BY:
RMP

DATE
7-12-90

CHECKED BY:

PAD

SHEET No. 17

or 32 — |




: LOCATION: ..
PROJECT: Fort Story Virginia Beach, VA.
: CONTRACT NO.
BORING NO. ;¢ 5 SAMPLE NO. s5u14p DEPTH 15! ON ©-90-075
U.S. STANDARD SIEVE SIZE o o d3 HYDROMETER
) LI P« go Ze z2 zrw~ 0
too i a T~ I - .
: ! ; : 0
90 h . A\ T ‘l;:
H v ! \ z
. . 20 -
5 80 : , .
2 n : \\ . o
v 70 ; : . 30
£ : : N :
- 690 v : X ; 40
& ' : ; :
& 5o : : : s0 @
x ' : ' A
5 0 : i : I\ 0 3
(.3 . h 9 . \ 70 2
z 30 v L : - \ x
- ﬁ: : ! : \\ : 8 ?E
o 20 . . : \; 0 o
o : ! BE 5
£ 0 1 . -+ - 0 &
0 i ; yHHg —I==
o > : - - - - - o o
g 8% 5 e 5 5 ¢ 3 %oag S 3 2
n . (o] o o
GRAIN  S1ZE - IN  MILIMETERS
GRAVEL SAND
BOULDERS COARSE | FINE [COARSE | MEDIUM | FINE SILT  OR  CLAY
SAMPLE NO. DEPTH LL PI MC. [Unified Soil Description (] Earth
S5MW1148 15' - N.P.| 20.7 SM-SP | Brown slightly silty sand £ Engineering

4 Iy Sriences, Inc.

GRAIN-SIZE DISTRIBUTION

TESTCD BY:

RMP

DATE
7-12-90

CHECKED 8Y:

PAD

SHEET No._ 18 oF 32




Monitoring Well Construction Summary Sheets



JMM James M. Montgomery BORING NO. Mw-113A
4, Consulting Engineers, Inc. —_—

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION _Site 5 DRILLER Hardin and Huber Inc.
. DRILLING
PROJECT NO.___1868.0401 BORING____MW-113A METHOD _Hollow Stem Auger
ELEVATION DATE 4/21/90 DEVELOPMENT
FIELD GEOLOG|ST Mark Shupe METHOD _Air Surqinq/Pumpinq
GROUND N ELEVATION OF TOP OF SURFACE CASING: _16.02f.
ELEVATION' | '|g A ELEVATIONS OF TOP OF RISER PIPE: 15.78 .
N A 7N/
N7 7 TYPE OF SURFACE SEAL: Cement Grout
¢ %
¢ /]
/ 7n 1.D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ___Steel
%
2 [4——— RISER PIPE 1D 2 inch
; 2 TYPE OF RISER PIPE: Schedule 40 PVC
1
2 Zn BOREHOLE DIAMETER: 8 1/4 inch
4
2 — TYPE OF BACKFILL: Cement Grout
/
—— ELEVATION/DEPTH OF SEAL: 3.0 ft.
—— TYPE OF SEAL: Granular Bentonite
—— DEPTH TO TOP OF SAND PACK: __35f
‘ ELEVATION/DEPTH TOP OF SCREEN: _50ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.01 inch X 10 feet
.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 1 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 15.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 17.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 17.0 ft.




JMM James M. Montgomery

< Consulting Engineers, Inc.

MONITORING WELL SHEET

BORING NO. Mw-1138

PROJECT Fort Story PA/SI LOCATION __Site 5 DRILLER Hardin and Huber Inc.
1868.0401 . DRILLING
PROJECT NO BORING MW-1138 METHOD Hollow Stem Auger
ELEVATION DATE 4/20/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD _Air Surging/Pumping
GROUND T 1 - ELEVATION OF TOP OF SURFACE CASING: _ 1346
ELEVATION I II.' A — ELEVATIONS OF TOP OF RISER PIPE: 13.24 .
w 4 é 7 [ 4
N7 /47 TYPE OF SURFACE SEAL: Cement Grout
g /]
g [
1 U |.D. OF SURFACE CASING: 8 inch
2 / TYPE OF SURFACE CASING: ____Steel
[
2 2‘5—— RISER PIPE I.D.: 2.inch
4 ; TYPE OF RISER PIPE: Schedule 40 PVC
77
2 j} - BOREHOLE DIAMETER: 8 1/4 inch
[
2 L TYPE OF BACKFILL: No. 1 Filter Sand
7
—— ELEVATION/DEPTH OF SEAL: 1.0 ft.
—— TYPE OF SEAL: Granular Bentonite
— DEPTH TO TOP OF SAND PACK: 1.5 ft.
. - ELEVATION/DEPTH TOP OF SCREEN: 2.0 ft.
TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.01 inch X 10 feet
I.D. OF SCREEN: 2inch
TYPE OF SAND PACK: No. 1 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 12.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 12.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 12.0 ft.




JMM James M. Montgomery

BORING NO. _ MW-114A

<. Consulting Engineers, Inc.

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION Site 5 DRILLER Hardin and Huber inc.
i DRILLING
PROJECT NO.___1868.0401 BORING MW-114A METHOD_Hollow Stem Auger
ELEVATION DATE 4/20/90 DEVELOPMENT. .
‘1; - ELEVATION OF TOP OF SURFACE CASING: 19.59 ft.
- ELEVATIONS OF TOP OF RISER PIPE: 19.50 ft.
-~ STICK-UP TOP OF SURFACE CASING: __3.13ft.
GROUND )/ STICK-UP RISER PIPE: __3.03ft,
ELEVATION “ 4 -5 TYPE OF SURFACE SEAL: Cement Grout
N /1 % ;y .
‘:j Gr .D. OF SURFACE CASING: 4 inch
j ; TYPE OF SURFACE CASING: Steel
; %
9‘ RISER PIPE I.D.: 2inch
//, 2 TYPE OF RISER PIPE: Schedule 40 PVC
g %
2 e BOREHOLE DIAMETER: 8 1/4 inch
L/
§ “ TYPE OF BACKFILL: Cement Grout
]
[
é ELEVATION/DEPTH OF SEAL: 3.0 ft.
TYPE OF SEAL: Granular Bentonite
4.0 ft.

DEPTH TO TOP OF SAND PACK:
ELEVATION/DEPTH TOP OF SCREEN:

—S0ft.

TYPE OF SCREEN: Schedule 40 PVC
SLOT SIZE X LENGTH: 0.01 inch X 10 feet
I.D. OF SCREEN;___ 2inch

TYPE OF SAND PACK: No. 1 Fitter Sand

ELEVATION/DEPTH BOTTOM OF SCREEN:

ELEVATION/DEPTH BOTTOM OF SANDPACK:

150 ft.
15.0 ft.

TYPE OF BACKFILL BELOW OBSERVATION WELL:

No. 1 Filter Sand

ELEVATION/DEPTH OF HOLE:

17.0 ft.




JMM James M. Montgomery

s Consulting Engineers, Inc.

BORING NO. Mw-114B

MONITORING WELL SHEET
PROJECT Fort Story PA/SI LOCATION __Site 5 DRILLER Hardin and Huber inc.
. DRILLING
PROJECT NO___1868.0401 BORING MW-1148 METHOD _Hollow Stem Auger
ELEVATION DATE 4/21/90 DEVELOPMENT
FIELD GEOLOGIST Mark Shupe METHOD _Air Surqinq/Pumpinq
GROUND N ELEVATION OF TOP OF SURFACE CASING: _17.83ft.
ELEVATION | " I ]l N ELEVATIONS OF TOP OF RISER PIPE: _17.56f.
& .
X A4 % y
< ; ; TYPE OF SURFACE SEAL: Cement Grout
g "
] [ .
7B 7n .D. OF SURFACE CASING: 8 inch
2 7 TYPE OF SURFACE CASING: ____ Steel
]
f %—— RISER PIPE |.D.: 2inch
2 / TYPE OF RISER PIPE: Schedule 40 PVC
00
2 Zn BOREHOLE DIAMETER: 8 1/4 inch
[
? — TYPE OF BACKFILL: Cement Grout
/
//’
—— ELEVATION/DEPTH OF SEAL: 3.0 ft.
—— TYPE OF SEAL: Granular Bentonite
_ —— DEPTH TO TOP OF SAND PACK: 4.0 ft.
- e ELEVATION/DEPTH TOP OF SCREEN: 6.0 ft.
-~ TYPE OF SCREEN: Schedule 40 PVC
| SLOT SIZE X LENGTH: 0.01 inch X 10 feet
.D. OF SCREEN: 2 inch
TYPE OF SAND PACK: No. 1 Filter Sand
ELEVATION/DEPTH BOTTOM OF SCREEN: 16.0 ft.
ELEVATION/DEPTH BOTTOM OF SANDPACK: 17.0 ft.
TYPE OF BACKFILL BELOW OBSERVATION WELL:
Formation
ELEVATION/DEPTH OF HOLE: 17.0 ft.

$




Monitoring Well Development Sheets



/7 &3 Earth
E@ &-}a i Engineering
B Sciences. Inc.

Monitoring Well Development Sheet *{¢0 1138

Project: Fok7 SRy Location: _Sr7e S

Project No. Dates: <-24-50

Field Geologists: G250 & D anGaad

Barrel ID: S 4 MWO((3A No. of Barrels: |- 50464/
Initial Development Method AR <y, 91 Init. Dev,. Date: _</-2Y-60
Initial Volume Removed: 4 94( Time Started: ©%0¢  Finished: 065%

Initial Team Members: _D- ENG A , A el 4 D SAaaT Myer

Water Level (Initial): 7.3

Total Depth (BOH): [S. 12

Designed Depth:

Depth of Sediment:
Water Level After Initial Development: /- &

BOH After Initial Development: [5.05

Final Development Method: ',Ou/-;ﬂt 29 Fin.Dev.Date: ¢ -294-%0

Final Volume Removed: _5054/( Time Start: ;53¢ Finished: (SS0

Final Team Members: _(5-779%ca 7. ZRGLAaD

Water Level Start: _7.>( _ Finished: §.32 Ph: 5.5 EC: ISo  TeC: S
Total Depth Start: /S./c  Finished: _IS.!1¥

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

Action: X None Needed
Q Need:



&J Earth
@% % Engineering
b Sclences, Inc.
eﬁ‘ “ D N g SN
L oe“ & q&@"”&:e @@0 S o b%z @@‘i ob Q& ‘i&j’“‘ ijo\;,&.“‘x &i&‘?co\ .a;\*d\ @\xxw"&
oF @‘0 0\\, % x‘,& 0°Q QO“& 005&? \‘0 \!- < q»‘ QO&Q Q\o q&“\\ Qo\%e z\qw\p‘ Qﬂé» Q)G\ O Qemﬂ‘
Yot V| [T | 1sn d i ]
5d 7 e 1508 P Son) D. SAATHYe
1635 v 7.2, | 15.00 7|~z |23 143 [ 599 ] 190 6757-50:2‘::5
537] |7 ul 145 | 5.63] 120
1539 - - 435 [5.66] 180
sat] |7 < 45 1664 150
[ s3] ¥ 7 145 568 ] g0
| (54 v - 4.4 | 5.65] 1,
is9s] | < (9] 561150 /
v 1650 v % .32 | (S5 < 50941 | (4 4] 5.59] (&0 v

Location:

T’—oﬁr’ S’/‘OL“/

Site #; g

Well #:

Hwo (34




£32 Earth
Englneering
B Sciences, Inc.

A
\°Q :’;& :@ 6‘5&6‘;. S &2 &::?'@b\:.or\@e“e‘ o -&OO
D% w 7 &‘9 g&‘ AN 0 8¢ D
7 &*“’ S5 %9) °‘° €\° & “‘% & 2L
4249 1§ | . | (2.3
| {20 |~ 4o | 123 200}
} 20 Z 1 dzr | 1218 161 168k 127% D. EnCLad
/ 1432 7 (5. |40z |27
Ml |7 5.1 610|272
1426 d d 5.0 1608 |12
IM3E, 7 Sy | g5 | 272
[ lwn| |~ 7 (S.1 1612 [27%
/ 1443 / sV 16-19 |21
\J/ 1942 71573 | 0.3 50641141 |4-10 (27T
Location: fols  Soky
Site #: _5

Well#: Hw (305




Q): &2 Earth
M) i Engineering
b Sciences. Inc.

Monitoring Well Development Sheet /1< /! 35

Project: _ FolT SToRy Location: _s(7¢ S

Project No. Dates: _4-24-G0

Field Geologists:___(#0/4¢ s 3 D ERGAD

Barrel ID; s § HW 1135 & No. of Barrels: _| - 50 <8/
Initial Development Method AL Surgiag Init. Dev. Date: _<-2¢Y-50
Initial Volume Removed: _Z° 94/ Time Started: /i{/<  Finished: j220

Initial Team Members: _ 7)- L?“G'—A“‘B) D. SsaTMves ¢ 4l100uf(/

Water Level (Initial): 1o

Total Depth (BOH): (2.%0

Designed Depth:

Depth of Sediment:

Water Level After Initial Development: 45

BOH After Initial Development: 1Z.3
Final Development Method: __Purpis 3 Fin.Dev.Date: Y-2Y-%0
Final Volume Removed: 50641 Time Start: 1420 Finished: _/YY?

Final Team Members: _(Rios/se 7éo5g+ & D. ERNGTLAND

Water Level Start: _“-2!  Finished: 5.73 Ph: 6-20 EC: 22z T°C: /5-/

Total Depth Start: J2-15  Finished: 2.2€

0,, TOX, Lel and Organic Vapor Problems Encountered: A ¢

Action: & None Needed
Q Need:



-

&4 Earth
i Engineering
B Sciences. Inc.

Monitoring Well Development Sheet - ({44

Project: Folt ST oky Location: g

Project No. Dates: 4-29-90

Field Geologists: G'KI_OV‘JSO"\ g D enNsTAD

Barrel ID: 55 H 11dA No. of Barrels: [- 5D 94]
Initial Development Method AR Surqin y Init. Dev. Date: -24-50
Initial Volume Removed: _10¢a( Time Started: 0755 Finished: 0©%00

Initial Team Members: D . & Naad) . A . f)a..Jc’/{ F D SAATHSer

Water Level (Initial): 7.7
Total Depth (BOH): 4.4
Designed Depth:

Depth of Sediment:

Water Level After Initial Development: 7.9

BOH After Initial Development: (4-¢
Final Development Method: P Yrpinsg Fin.Dev.Date: Y-29-So
Final Volume Removed: §O§ﬁ( Time Start: _/4%0S  Finished: /S 2

Final Team Members: _ (- - Jpo—See. £ - 0D

Water Level Start: 774  Finished: $.32 Ph: Y92 EC: 225 T°C: /4.0
Total Depth Start: /{-£%  Finished: | 4.9/

0,, TOX, Lel and Organic Vapor Problems Encountered: Ao RC

Action: &/ None Needed
O Need:



R

& Earth
Engineering
I': Sciences, Inc.

\,\)\ <>
5
&G
«0‘\’\ @“‘0
T . ERCGLAND
f.lorell
- SanT 1ye”s
/ ey S0 A
1505 7. 74 14.¢% v 3551 6.66 J4.0 | ddo| 24y %f:w«)
1507 4 Ho |l 4¢5| 225 )
1StH v 140 | 497|225 /
1S d o 1452|232 /
1SV% v 40| 494 | %0
P g
} 1S\ , Mo |45 | 220
. 7
v | s g3L | 14.q v soe( | 140 | UA) | 229
Location: folT STl
Site #: 5
Well#: AW YA




&2 Earth
i Engineering
b Sciences. Inc.

Monitoring Well Development Sheet <> 115

. F/- _ ~ . _ —
Project: rok7T Lok Location: 57 S

Project No. ‘ Dates: Y4-24-90

Field Geologists:___¢sC0/5¢  "sovsor £ " Die CHGAD

Barrel ID: _ S S Ho (4R No. of Barrels: [ - SO sa!
Initial Development Method B Surgeag Init. Dev. Date: 22-%
Initial Volume Removed: 206641 Time Started: _!O/S  Finished: (/[0

Initial Team Members: _D.41e  En6 A  Bloc ocll 4 Dgo SpiTryes

Water Level (Initial): & 9

Total Depth (BOH): 1S

Designed Depth:

Depth of Sediment:

Water Level After Initial Development: 921

BOH After Initial Development: AP,

Final DevelopmentMothod: ___Jonpiay Fin.Dev.Date: _4-2%-50

Final Volum_e Removed: S0 g/ Time Start: _13/<$ Finished: [52~

Final Team Members: _ ((€psg¢ 70-5cs £ Drisne EPQID

Water Level Start: S.99 Finished: /o042 Ph: £:Z¢ EC: (o

ToC: _I2.0
Total Depth Start: _ /5.9 Finished: /5.3

0,, TOX, Lel and Organic Vapor Problems Encountered: Ao M

Action: & None Needed
Q Need:



£3 Earth

‘i Engineering
B Sciences. Inc.

EEE

Y D
04 Q'\o:ﬁ;@@;e & ¢ %‘b“z::e\iio& .q\‘b“e" &Q.@G\ < = {0‘0"'%

0‘6@ £ -{(.x\.&\o eQ‘pxp & €5 \\40 0‘7’\ 4"J\°Q @‘«,0 & 2\ féb{d %‘0\59‘
— WAL 9 S SO W EZWA.)
o 08 | v ¢ 9 5.7 ’g:;snrwr/
y e | v 5.1 ) Zogm A. boc
q;: 1315 V1897 | (7 160 | €.¢o| LO %/?:cji:n)

1317 v 25 16:00] 70 \

1319 v 12.0 {602 ] 60 (

132} v (20 1§95 | 60 )

%12 Z 170 |6-14 | ¢6 /

o d 170 626 | 6o /

V56 - (7.0 |&-24 | bo
) L < 2.0 615 | 6o

(320 7 ljodn | 167 5064t | 120 | 4-20 | 60 /

Location: fokT  Svok+

Site #: g
Well#: _M) (1A




Monitoring Well Development Photographs
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In Situ Permeability Data



10:37:35.78 SITE &=,

UNDERGROUND FUEL STCRAGE AREA. WELL S5MW1

RAW DATA
WELL # S5MW113A

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= 7.11 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 7.99 FEET

SLUG TEST DATA:

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

8.51. 3 7.76 .05
8.51. 4 7.40 .07
8.51. 5 7.27 .08
8.51. 6 7.21 .10
8.51. 7 7.18 .12
8.51. 8 7.16 .13
8.51. 9 7.186 .15
8.51.10 7.15 .17
8.51.11 7.15 18
8.51.12 7.14 .20
8.51.13 7.14 .22
8.51.14 7.14 .23
8.51.15 7.13 .25
8.51.18 7.13 .27
8.51.17 7.13 .28
8.51.22 7.12 .37
8.51.27 7.12 .45
8.51.32 7.12 .83



10:37:36.59 SITE 5., UNDERGROUND FUEL STORAGE AREA. WELL S5MW1 SRI .5-25-15S0

WELL # S5MW113A

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= 7.11 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1MINUTES)
.05 7.76 .65 .379 20.000
.07 7.40 .29 .169 15.000
.08 7.27 .18 .093 12.000
.10 7.21 .10 .058 10.000
.12 7.18 .07 .041 8.571
.13 7.186 .05 .028 7.500
.15 7.16 .05 .028 6.667
.17 7.15 .04 .023 6.000
.18 7.15 .04 .023 5.455
.20 7.14 .03 .017 5.000
.22 7.14 .03 .017 4.615
.23 7.14 .03 .017 4.286
.25 7.13 .02 .012 4.000
.27 7.13 .02 .012 3.750
.28 7.13 .02 .012 3.529
.37 7.12 .01 .006 2.727
.45 7.12 .01 .006 2.222
.83 7.12 .01 .006 1.875



»

10:37:37.71 SITE 5. UNDERGROUND FUEL STORAGE AREA. WELL S5MW1  SRI 05-28-186C

¢

WELL # S5MW113A

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= 7.59E-03
PERMEABILITY= 2.33E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .99

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.89E-04 * -SLOPE

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

FOR X ON Y: HVORSLEV PERMEABILITY=1.50E-02 CM/SEC
' BOUWER PERMEABILITY=7.76E-03CM/SEC
FOR Y ON X: HVORSLEV PERMEABILITY=1.04E-02 CM/SEC
BOUWER PERMEABILITY=8.78E-03 CM/SEC
AVERAGE HVORSLEV PERMEABILITY=1.23E-02 CM/SEC
AVERAGE BOUWER PERMEABILITY=8.27E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.22
SLOPE= -8.7

Y ON X
INTERCEPT= -.09
SLOPE= -9.9

CORRELATION COEFFICIENT= -.94
CALCULATIONS INDICATE THAT A VALUE OF 3.91 FEET FOR HO
OR A VALUE OF 1.324 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



10:37:46.09 SITE 5. UNDERGROUND FUEL STORAGE AREA, WELL SSMW1 FRI 05-25-1930

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

S5MW113A  1.23E-02 2.33E-02 5.88E-07 .00 8.27E-03

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



SITE 5. UNDERGROUND FUEL STORAGE AREA. WELL SSMWI

WED 10-31-1990
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10:50:09.46 SITE 5. UNDERGROUND FUEL STORAGE ARFA, WELL S5MW1 FRI 05-25-1390

RAW DATA
WELL # S5MW113B

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= 4.44 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO BOTTOM OF WELL= 7.65 FEET

SLUG TEST DATA:

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

O €O O W W W W WV WO O O W W W W O W W O Y O
N
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10:50:10.09 SITE 5, UNDERGROUND FUEL STORAGE AREA. WELL 35MW1 FRI 22-25-1930

WELL # S5MW113B

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= 4.44 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.04 4.97 53 309 24.896
.08 4.69 25 .146 17.647
.07 4.57 13 076 13.836
.08 4.51 .07 .041 11.091
.11 4.49 .05 029 9.375
.12 4.47 .03 017 8.108
.14 4.47 .03 017 7.134
.16 4.46 02 012 6.383
.17 4.48 .02 012 5.769
.19 4.45 01 006 5.258
.21 4.45 .01 006 4.839
.22 4.45 .01 006 4.478
.24 4.45 01 0086 4.164
.26 4.45 .01 006 3.896
.27 4.45 .01 006 3.658
.29 4.45 .01 0086 3.446
.31 4.45 .01 008 3.261
.32 4.44 00 000 3.0893
.41 4.44 .00 000 2.458
49 4.44 .00 000 2.040
57 4.44 .00 000 1.744



10:50:10.53 SITE 5. UNDERGROUND FUEL STORAGE AREA. WELL 35MW1 FRI 05-25-1880

WELL # S5MW113B

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= 6.29E-03
PERMEABILITY= 2.80E-02 CM/SEC
STORAGE COEF=5.88E-07
CORRELATION NUMBER= .99

PERMEABILITY BASED ON REGRESSION FIT OF HEAD RATIO DATA

HVORSLEV PERMEABILITY=3.58E-04 / LAG TIME
BOUWER PERMEABILTY=8.79E-04 * -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.11E-02 CM/SEC
BOUWER PERMEABILITY=1.39E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .07
SLOPE= -16.

Y ON X
INTERCEPT= .09
SLOPE= -16.

CORRELATION COEFFICIENT= -.99
CALCULATIONS INDICATE THAT A VALUE OF 2.58 FEET FOR HO
OR A VALUE OF 1.630 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= 0O



10:50:13.37 SITE 5, UNDERGROUND FUEL STORAGE AREA. WELL S5MW1 FRI 05-25-1850

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

S5MW113B  1.11E-02 2.80E-02 5.88E-07 .00 1.38E-02

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



SITE S. UNDERGROUND FUEL STORRGE RREA. WELL SSMWI

WED 10-31-1990
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09:23:03.50 SITE 5.

UNDERGROUND FUEL STORAGE AREA. WELL S5MW1

RAW DATA
WELL # S5MW114A

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= .22 FEET

STATIC WATER LEVEL= 10.71 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 6.96 FEET

SLUG TEST DATA:

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

8.21. 4 10.78 07
8.21. 5 10.76 09
8.21. 6 10.75 10
8.21. 7 10.74 12

SAT 08-26-18590C



08:23:03.71 SITE 5, UNDERGROUND FUEL STORAGE AREA. WELL S5MW1 SAT 05-26-195¢

WELL # S5MW114A

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= .22 FEET

STATIC WATER LEVEL= 10.71 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.07 10.78 .07 .318 14.286
.09 10.76 .05 .227 11.538
.10 10.75 .04 .182 9.677

.12 10.74 .03 .136 8.333



09:23:03.93 SITE 5, UNDERGROUND FUEL STORAGE AREA. WELL S5MW1 SAT 05-26-1990
WELL # S5MW114A

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= 1.60E-02
PERMEABILITY= 1.10E-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=8.59E-04 * ~SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=6.00E-03 CM/SEC
BOUWER PERMEABILITY=6.20E-03 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= -.00
SLOPE= -7.2

Y ON X
INTERCEPT= .00
SLOPE= -7.2

CORRELATION COEFFICIENT=-1.00
CALCULATIONS INDICATE THAT A VALUE OF .22 FEET FOR HO
OR A VALUE OF 2.000 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



09:23:08.87 SITE 5. UNDERGROUND FUEL STORAGE AREA. WELL S5MW1 SAT 05-26-1990

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

SSMW114A  6.00E-03 1.10E-02 5.88E-07 .00 6.20E-03

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



SITE 5. UNDERGROUND FUEL STORAGE AREA. WELL SS5MW!

WED 10-31-1390
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09:40:14.12 SITE 5. UNDERGROUND FURL STORAGE AREA. WELL S5MW1 SAT 05-26-1990

RAW DATA
WELL # S5MW114B

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= 1.72 FEET

STATIC WATER LEVEL= 8.89 FEET

LENGTH OF SCREEN= 10.00 FEET

WATER TABLE TO  BOTTOM OF WELL= 8.89 FEET

SLUG TEST DATA:

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

10.11. 2 9.62 .03
10.11. 3 §.13 .05
10.11. ¢4 8.99 .07
10.11. 5 8.94 08
10.11. 6 8.92 10
10.11. 7 8.91 12
10.11. 8 8.90 13
10.11. 9 8.90 15
10.11.10 8.89 .17
10.11.11 8.89 .18
10.11.12 8.89 .20



09:40:14.46 SITE 5. UNDERGROUND FUEL STORAGE AREA, WELL S5MW1 SAT 05-26-1980

WELL # S5MW114B

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= 8.89 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.03 9.52 63 367 30.000
.05 9.13 24 .140 20.000
.07 8.99 10 .058 15.000
.08 8.94 05 .028 12.000
.10 8.92 03 .017 10.000
.12 8.91 02 012 8.571
.13 8.90 .01 006 7.500
.15 8.90 .01 006 6.667
.17 8.89 .00 000 6.000
.18 8.89 .00 000 5.455
.20 8.89 .00 000 5.000



09:40:14.71 SITE 5. UNDERGROUND FUEL STORAGE AREA. WELL SSMW1  SAT 05-28-1990
WELL # S5MW114B

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= 4.55E-03
PERMEABILITY= 3.88E-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=9.12E-04 % -SLOPE

COMPUTER CALCULATES
HVORSLEV PERMEABILITY=1.12E-02 CM/SEC
BOUWER PERMEABILITY=2.02E-02 CM/SEC
REGRESSION STATISTICS

XONY
INTERCEPT= .27
SLOPE= -22.

Y ON X
INTERCEPT= .28
SLOPE= -22.

CORRELATION COEFFICIENT=-1.00
CALCULATIONS INDICATE THAT A VALUE OF 3.25 FEET FOR HO

OR A VALUE OF 1.454 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



09:40:17.25 SITE 5, UNDERGROUND FUEL STORAGE AREA, WHRLL S5MW1 SAT 056-26~1930

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

S5MW114B  1.12E-02 3.88E-02 5.88E-07 .00 2.02E-02

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



SITE 5. UNDERGROUND FUEL STORAGE RREA. WELL SSMW!
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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 _ |0, (s MIN NUMBER WELL VOL TO BE PURGED __3
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GROUNDWATER SAMPLING LOG PAGE 1 OF 1

FORT STORY
CLIENT _ USAGE TOTALWELLDEPTH /2 . & MIN NUMBER WELL VOL TO BE PURGED
SITE < WELL DIAMETER ___ o~ VOL PER VERTICAL FT CASING (GAL)
WELL NUMBER 375 BOREHOLE DIAMETER _ga/a™ VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER _ 1868,
STATIC WATER LEVEL ( 5. ¢ AMT ONE WELL VOL (GAL)_ 7. | PURGING SYSTEM _ TEFLON BAILER
STANDING WATER COLUMN (FT) 7. 5" TOTAL GAL TO BE PURGED 2 1. 3 SAMPLING SYSTEM TEFLON BAILER
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GROUNDWATER SAMPLING LOG
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TOTAL WELL DEPTH _| 8.

PAGE 1 OF 1
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GROUNDWATER SAMPLING LOG PAGE 1 OF 1

FORT STORY
CLIENT __USACE TOTAL WELL DEPTH _ 16 * (> MIN NUMBER WELL VOL TO BE PURGED __g
SITE 5 WELL DIAMETER ___ 2~ VOL PER VERTICAL FT CASING (GAL)
WELL'NUMBER A BOREHOLE DIAMETER _g3/4" VOL PER FT BOREHOLE (LESS CASING)(GAL)
JOB NUMBER __ 1868, (14 (.
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