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INTRODUCTION
We performed a geophysical study around Buildings 35-750 and 35-752 in May 2000

to determine the possible locations where PCB oils were drained from transformers now
removed from the site, and to attempt to locate soil contaminated with petroleum. To do
this, we used ground-penetrating radar (GPR) to locate former trenches and depressions

in the subsurface and DC resistivity to identify soil contaminated with petroleum.

SITE BACKGROUND

Buildings 35-750 and 35-752 are located southwest of Fort Richardson’s main
cantonment between the Davis Highway and Ship Creek (Fig. 1). Builcﬁng 35-750
functions as a control center for the high frequenéy transmitters operated by the U.S. Air
Force. Five transformers with PCB’s were formerly located on the east side of the
building (Fig. 1). Building 35-752 was used to house generators that supplied electricity
to the transformers at Building 35-750 between 1953 and 1987, when the generators were
removed. |

In 1982, the PCB oil in four 750-kV A transformers was drained out of them before
they were removed. There are two different reports on how the oil was disposed of. One
version states that the oil was allowed to flow south along the east edge of Building 35-

750 and across the parking lot along a low arca on the ground surface where it pooled in a
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natural depression at the approximate center of the current parking lot (Jim King,
personal communication, former Fort Richardson Fire Dept. personnel). A temporary
soil berm was constructed to prevent flow of the oils south from the parking lot into the
cooling pond (Jim King, personal communjpation). Andther version states that the oil
flowed within a trench from the transmitters to an excavated pit located in the
approximate center of the parking lot (Fig. 1).

Four 50-gallon drums of diesel fuel were poured on the pooled PCB oils, and this
mixture was ignited by thé Fort Richardson Fire Department (Jim King, personal
communication). The diesel and PCB oils were almost burned to completion before they
were extinguished with foam.

A garage bay was added to Building 35-750 in 1983 (Fig. 2). Therefore, the PCB oils
may have flowed from the transformers through a trench formerly located where the new |
garage bay was built, and we would be unable to identify its existence with our analyses.

A larger, 150-kVA transformer was drained in 1984 (ENSR 2000). Based upon
interviews with people here then, it is thought that the PCB oils from this transformer
were drained onto the ground and flowed eastward into an .existing depression just east of
the driveway around Building 35-750 (Fig. 1). These oils were not burned because the
collection area was too wet. It is unknown if a trench was actually excavated to divert
these PCB oils .into this depression. The exact location of this PCB oil collection area is
not known.

To remove PCB-contaminated soil, an Air Force contractor excavated the parking lot
area to an estimated depth of 0.9 m (3 ft) in October 1997 (ENSR 2000). The area where
PCB oils were suspected to have been drained in 1984 was not excavated.

Approximately 1223 m® (1600 yd) of soil \;vas collected and stockpiled on Elmendorf
Air Force Base (EAFB) (ENSR 1998b). In September 1998, the soil was moved from
EAFB by B.C. Excavating, Inc., and trucked to a new stockpile location southwest of
Building 35-750. Approximately 688 m’ (900 yd3) of soil from the Tank 1109 removal
project at Building 35-752 was added to the new soil stockpile (ENSR 1998b). In
addition, about 7 to 15 cm (3 to 6 in.) of native soil within the footprint of the first
stockpile on EAFB was excavated and moved to the new stockpile near Building 35-752.
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The parking lot and circular driveway for Building 35-750 were sub‘sequeﬁﬂy leveled
L with gravel fill and paved.

In 1994, ENSR collected five composite soil samples in the stockpile near Building
35-750. All five samples tested positive for PCB, Diesel Range Organics (DRO), and
Residual Range Organics (RRO). -

Several site investigations were previously done at Building 35-752. In 1990, the
Alaska District, Corps of Engineers, sampled soil and ground water in the area of former
underground storage tanks (UST’s) located south of the building for petroleum
hydrocarbon contamination (USACE 1990). In 1993, Harding Lawson Associates (HLA)
also sampled soil and ground water at this location to assess the extent of PCB ’
contaminated soil and petroleum hydrocarbons in the soil and ground water (HLA 1994a,
HLA 1994b). ENSR later conducted a ficld study to determine the extent of PCB and
petroleum hydrocarbon contamination in soil and ground water across the site, and also
measured PCB levels in dust sampled inside Building 35-752 (ENSR 1994). The
Remedial Investigation/Feasablilty Study (RI) at Operable Unit D (ENSR 1996, 1998a)

also reported on investigations at this site.

@

Between 1990 and 1994, 11 boreholes were drilled in the study area and monitoring
wells were installed (Fig. 1) (AP-2982, AP-2983, AP-2984, AP-2985, AP-2986, AP-
2987, AP-3231, AP;3232, AP-3502, AP-3503, and AP-3504). In conjunction with the
Building 35-752 site assessment and RI (Fig. 1), 19 additional soil borings were drilled
(HLA 1994a, ENSR 1994, ENSR 1996, and ENSR 1998a). Ground water elevation
measurements show that the ground water flows northwest across the site (ENSR 1994).
The borehole log stratigraphy from these wells consists of discontinuous layers of silty
gravel, sandy gravel, sandy, silty gravel, sand with gravel, and sandy silt. The water table

ranges from 3 to 4.8 m (10 to16 ft) below the ground surface.

METHODS

Ground-Penetrating Radar

In ground-penetrating radar (GPR), radio waves are reflected and diffracted at material

interfaces, making horizons evident in its digital record. The signal amplitude strength is
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determined by the contrast in relative diclectric permittivity e across the interface. The

thickness d of a layer is interpreted using the echo delay formula for normal incidence

d= ct/2«/g (1)

where c is the free space speed of light (3 x 10® my/s), 7 is time, and the factor of two

accounts for the round trip propagation path.

Buried objects such as pipes, electrical wires, or dfums result in hyperbolas in the
record. Excavation features such as buried trenches can be detected in the radar record if
there is a material or density change between the original excavation surface and the fill
material above the feature. Borehole lo gs provide ground truth for interpreting the radar
records.

CRREL collected GPR data using 200- and 400-MHz antennas to determine the
locations of subsurface layers, objects, and former trenches penetrating to depths of 11
and 8.5 m respectively. Fifty-three GPR transects were established in a 5-m grid that
covered the parking lot, the area just south of Building 35-752, and the area just east of
Building 35-750 (Fig. 3). In addition, 13 angled transécts that trend northwest to
southeast and 16 transects that trend cast to west, each spaced about 1. m apart, were
profiled to look for the presumed former trench on the southeast corner of Building 35-
750 (Fig. 4). The antennas were towed by hand at a constant speed. Each GPR transect
profile record was examined and processed digitally on a computer. Par_tiéular attention
was paid to identifying possible former trenches between the transformers and the bum
pit or collection area, and former excavation surfaces associated with the burn pit.

The locations of GPR transects were mapped by GPS using a Trimble Pro-XR receiver
and a TSC1 datalogger. The GPS data were corrected in real-time from a National
Geodetic Survey continuously operating reference station (CORS) station in Kenai, AK.
Horizontal error of the GPS data varies according to the number of available satellites

and their positions relative to one another, but is generally less than 1 m.
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DC Resistivity

Resistivity is a measure of the difficulty of driﬁng an electrical current through the
ground. In the DC resistivity method, an electrical current from a battery is driven into
two outer copper electrodes and thé induced voltage between two inner electrodes is then
measured (Fig. 5). An apparent resistivity is calculated from the ratto of voltage to
current. Electrodes are spaced equally from one another to form an array, and the
distance between adjacent clectrodes is called the a-spacing. This type of array with
equal distance between each consecutive electrode is called a Wenner array. The larger
the a-spacing the deeper into the ground the electrical current travels.

A sounding is obtained by continually varying the a-spacing, which results in data
from multiple depths at a single point, and provides information similar to a. borehole log.
A profile is obtained by collecting resistivity data at one depth (one a-spacing) along a
transect. Profiles are useful for mapping lateral changes in ground resistivity. Together,
soundings and profiles provide a detailed picture of resistivity variation in the subsurface.

In general, sediments of small grain size, like clay and silt, have low resistivity values
and sediments of large grain size, like gravel, have higher resistivity values. Moisture
decreases resistivity in seils. Petroleum contamination can cause extremely high
resistivity values (DeRyck et al. 1993, Delaney 1996).

Two soundings and two profiles were made to the south and east of the paved area
(Fig. 6). Resistivity measurements were not possible within the driveway and parking ot

areas because of the asphalt cover.

RESULTS

Ground-Penetrating Radar

GPR data show the presence of numerous diffraction hyberbolas from subsurface
objects that are interpreted as pipes, electrical wires, and electrical conduits (Fig. 7). The
dielectric permittivity was calculated to be 12.4 using hyperbola slopes from the GPR

data. This value was then used to determine the depth below ground surface of

reflections seen in the GPR data using equation 1. In addition, two continuous and

several discontinuous horizons are present in the GPR data (Fig. 7 and 8). The upper

continuous horizon is interpreted as the base of the parking lot construction materials.
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The deeper continuous horizon is interpreted as the base of the fill area that resulted ﬁom
the parking lot excavation. The deepest horizon is discontinuous and is interpreted as a
stratigraphic change from silty sand to ciéan sand or sandj gravel (Fig. 7 and 8).

The 1-m grid data contain trench-like features located southeast of Building 35-750
(Fig. 9). They appear to be associated with the current or previous locations of electrical |
lines. There is, however, no indication of a continuous trench from the former location of
the transformers to the presumed bum pit area.

A prominent linear feature was located between Building 35-750 and 35-752 on the 1-
m grid transects at approximately 10 m from the start of each transect (Fig. 9). Itis
oriented north-south and interpreted as a buried utilidor (Fig. 4). As-built drawings from
Building 35-752 show a concrete conduit nunning from the generators in Building 35-752 R
to the transformers outside Building 35-750 at the same location, confirming this
interpretation.

The parking lot fill varies in depth from 0.2 m near its edges to 0.9 m depth below the
current ground surface in the southeast (Fig. 10). In general, the parking lot was
excavated to the greatest depth in its southeast quadrant, or a greater amount of fill

material was added here, or both. |

DC Resistivity

To define vertiéal variations in the resistivity values, the sounding results were
modeled using RESTX XY™ software (Fig. 11). Profiles were examined for lateral
changes that would presumably indicate subsurface material changes. The soil type at a
depth of approximately 3.5 m along cach profile was interpreted using resistivity and
borehole data. _ ,

Sounding one is located 3 m northwest of AP-3229 (Fig. 6). The sounding data were
interpreted using the borehole log for AP-3229, consisting of an upper silty gravel to a
depth of approximately 1 m, sandy gravel from 1 to 1.95 m, and siity, sandy gravel from
1.95 to 5.6 m (Fig. 11).

Sounding 2 is located approximately 18 m northeast of AP-3917 (Fig. 6). The
stratigraphy at sounding 2 was interpreted using the borehole log from AP-3917 as silty,
sandy gravel to 0.5 m, silt with sand from 0.5 to 1.4 m, sand with gravel from 1.4 to 3.6
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CRREL, September 2000 : ' : : :




&

@

O

m, silty sandy gravel from 3.6 to 6 m, and silty sand with gravel from 6 to 12.6 m depth
(Fig. 11). _

Profile 1 trends west to east, and is located just south of the paved area and Building
35-752 (Fig. 6). The profile generally shows values consistent with moist, silty
sediments. Values of 673 to 821 ohm-m from 7.5 to 17.5 m occurred in the area without -
fill (Fig. 12). The resistivity values ranged from 444 to 567 ohm-m between 22.5 and
47.5 m along the profile. Contaminated sotl above several UST’s was removed from this
area and a silty gravel fill was added. The lower resistivity in the fill sediments indicates
a higher silt content than the sediment from 7.5 to 17.5 m along the profile. |

Profile 2 trends south to north from AP-3231 at 0 to 50 m (Fig. 6). The profile data
generally increase along profile 2, with values ranging from 901 ohm-m at 7.5 mto 1198 -
ohm-m at 17 m (Fig. 12). This increase is interpreted as a change in stratigraphy from
less resistive silty, sandy gravel to more resistive sand with gravel. A second increase in
resistivity to 1590 ohm-m at 50 m is interpreted as a change to a more resistive sandy

gravel based on resistivity values for sandy gravel on Fort Richardson.

DISCUSSION

There is no evidence from the GPR data of a depression that could be associated with
the 1982 bum pit or a trench that would have extended from the transformers at Building
35-750 to the center of the parking lot area. We assume that the these features were
removed during parkingllot excavation in 1997.

Before it was paved, the parking lot was maintained by adding gravel and grading.
These processes may have caused mixing and an increased volume of PCB-contaminated
sedimehts. Therefore, the excavation of the parking lot area in 1997 may not have been
sufficient to remove all PCB-contaminated sediments, especially in the southwest and
northeast corners where the excavation was shallow (Fig 10).

The resistivity soundings and profiles do not indicate the presence of a highly resistive .
anomaly that could be attributed to petroleum contamination. However, the absence of
high resistivity valuf:s does not indicate that the site is clean. Due to physical constraints

of the resistivity technique, low concentration or deep petroleum contamination might not
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be detected. In addition, resistivity analyses were not possiblé where the asphalt is

present, limiting the extent of data cellection in the parking lot area.

CONCLUSIONS

This geophysical investigation did not find evidence for a subsurface depression that
may be associated with the burmn pit in the parking lot area. Several trench-like features
were located, but they were associated with buried utilities and not the transformer
drainage trench. It is suspected that the PCB oils flowed in a shallow trench from the
transformer area to the burn pit. It is likely that the northern part of the trench was buried
beneath the garage bay addition and the rest of the trench was removed during parking lot
excavation in 1997. |

Resistivity data from the south and east sides of the lot do not indicate petroleum
contamination; however, PCB-oil contaminated soils may still exist beneath the asphalt
parking lot and in areas not included in this investigation. Additional soil sampling for

PCB’s and hydrocarbons within the parking lot area and periphery is recommended.
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Figure 2. Aerial photographs of Buildings 35-750 and 35-752 from 1962, 1974, and 1983
The transformers and garage addition are identified. '
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APPENDIX A

Borehole logs referenced in this report.
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Hole Hulbgr . ‘| Hame of Drillgr ‘ Weather
‘|Field BH=-12 permanent AP~2982 | K. Mitchell Overcast, 60°
[Type of Hote I _ Depth To Depth Drilled |[Total Depth
[TIrest pit . (35K | Auger Hole . 0.0 24.0 24.0
‘|size and Type of Bit Elevation INSL Type of Equipment-
12% Hollow Stem Datum = Acker Soil Max
Number of Samples Type of Samples - |Depth to ~ iDate '
0 ‘ o |FeRER™ {21 august 1990

Top of Aole 'lnspt.actnr
g 50 |Te Reed

Chief, soils Section

J. Raychel -

Chief, Geotechnical Branch

. D, Thomas

-
— 42,81
— TOP CF +1.3'—
~— BVC PIPE
—
o
5=
mnert S.BY——
- g.4'—
1.
— 1.0t
—T
— _
— 14.3'—
15—
=1
-
20—
=
— Sy~ 21.8', B/21/90
— 24,31 —
25— 24.6"—

e

S« e g X ¥
IOCKING CASING .

Gm———  FRICTION CAP

G-L.-l

EXISTING SAND &
GRAVEL

BENTONITE PELLETS
BENTONITE SLURRY

BENTONITE PELIETS

< 15.8" PVC

PIPE

X2

CLEAN SAND

1o PVC PREPACKED
WELL SCREEN

CAVE IN

4" PVC END CRAP

le— 12m —>i

2" I.D. X 4.2" 0.0, X

BH=)2

C

[Proiect FT RICHARDSON, AK
UST REMEDIATION

Hoie Number
-AP=2982

Da e e oy

RPN e o




O

: Piezometer
: project FT RICHARDSON, AK
DEPARTMENT OF THE Am_ UST REMEDIATION sheet 1 of 4 |
North Pacific Divisian Location Coordinates
U.S. Army Engineer District Alaska ~ jMorthing 113,158 Easting 125,767
britiing Agency S LA&XTrorps of Engineers |
EXPLORATION LOG 7 other Alaska District
Hole Number _ Name of Driller . |Heather
Field BH=13 Permanent AP~-2983 { K. Mitchell Overcast, 65°
Type of Hole | Depth To Depth britied |Total Depth
[Jlest pit o5z 1Auger Hote 0.0 24.0 24.0
Size and Type of Bit Elevation L&EZ _MSL Type of Equipment
12" Hollow Stem . (0™ S |Acker Soil Max
Number of Samples Type of Samples Depth to Date .
4 Grab and Drive  |43°0~ |21 August 1990
'Efgvgzlg:le Inspector Chief, Soils Section chief, Geotechnical Branch |
T. Reed J. Raychel ‘ D. Thomas
Depth % | 'seit Max '
in Feet |Water |Sample)Legend |Classification Size|Description and Remarks
- ' 31t brown mo;st, rounded
. - gravel, meditm to coarse
- and, =0
- GP-G oorlg Grad 3%Y"70%GT 24/$a 6%Fines S1
St :f . BRAVEL with Silt, rown m01st rounded
- and; and CODbles rave me itm to coarse
A . and, fiNu=
~ *10/18/19
- oorl G;ad a1 B7%Gr 46%Sa 7%Fines _S1
10— RAVE th Silt, brown, moist, rounded .
- and, and Cobbles gggei mgdlum to coarse
- *33/34/45
~ ell—Graded GRAVELE“ 1%Gr 36%Sa 34F;nes PFS
15— 1th_ Sand and rown, wet, semi-rounded
- obhles : ;gvei alum to coarse
- ' d *11/28/39
_-—..._z—.-.. — e e e - o e e— e e - me ] — e w— e - m— e e v S mm— wmm mee e
- Qorlg Graded SANDS! UE%Gr 50%Sa 5%Fines NFS
20— it ravel and brown wet, rounded
- Cobbles rave ﬁNf:.ne to coarse
— ' %*19/30/24
- Bottom_ of hole 24.0
levation 238.7
25— royndwater elev. 245,7
- stimated during drzllzng
-
- Number of bloys to drive
-1 2%x" Y.D. split spoon
— ] am bler each® 61l inerement
- a 3oo-pound hammer
- alllng 3on
- B onitoring well installed
30— ' _ (see gns llat%on log)
i'.. |Project P RICHARDSON, AK hole Number
UST"REMEDTATION AP-2983
T Piezometer

A T e E L TR T T S

|




Piezomete{:

Project FT RICHARDSON, AK
DEPARTMENT OF ARM
THE * UST REMEDIATIONM Sheet 2 of A
North Pacific Divisien Location. Coordinates ' ’
U.S. Army Engineer District Alaska Northing - 113,158 _ Easting 125,767 -
: o brilling Agency . Corps of Engineers | ~ 75~ ¢
INSTALLATION LOG -~ Other Alaska District -}C } %
|Hole Number Kame of Driller Weather "
‘{Field BH=13 Permanent AP~-2983 | K. Mitchell. Overcast, 65° : g
Type of Hole L |pepth To bepth Drilled [Total Depth Ok
' [ Test pit f lAduger Hole 0.0 24.0 24.0 .k
Size and Type of Bit Elevation [&&_jMSL Type of Equipment B
'~ i2v Hollow Stem Dazum — Acker Soil Max : g
Humber of Samples  |Type of Samples Depth to Date ' f*
e Tor%eer |22 August 1990
' E?gvgfig:ke Inspector Chief, Soils Section thief, Geotechnical 8ranch
262,70 T. Reed J. Raychel D. Thomas
— : 6" X 6"
- / [~ TACKING CASING
0 +2.2"-— ey - o ‘
—| ToP OF +1.5'— < FRICTION CAP
—} Ve PIFE L
. G.L.
0 _ —r 1
- <—— EXISTING SAND &
— GRAVEL
- §.21— : ) / -
' 15.3' X 2 PVC O
=— FIFE - )J
_: \{ A E
= BENTONITE SLURRY
. - - Al . :
10— ‘ BENTONITE PELLETS
11.2'— .
s 11.4', 5/26/90
. - - ' )
— 13-8 Tt
- — | « CLEAN SAND
15— -
— —— |emj=——— 2» I.p. X 4.2" 0.D. X
— - . 10! PVC PREPACKED
—4 — WELL SCREEN
20— -
—_ - CAVE IN
= - .
23.8"— 3
= 24.0'— 4% PYC END CAP ! U
25— %
- 12" —>
BH=313
- Project T RICHARDSON, AK  |Hole Number ~ ~
UST REMEDIATION : AP-2983 |




DEPARTMENT OF THE ARMY

MNorth Pacific Division

Project FT RICHARDSON, AK
UST REMEDIATION x

Piezometer
Sheet 1 of 2

‘{Lecation Coordinatés

U.S. Army Engineer District Alaska Northing 113,118 Easting 125,767
Drilling Agency LE2& tcorps of Engineers
EXPLORATION LOG "~ Other Alaska District
Hole Number | Name of Dritler ‘Weather
Fileld BE~14 Permanent AP=~2984 | K. Mitchell Overcast, 65°
{Type of Hole B Pepth To |Depth prilled |Totat Depth
[itest pit [XEx] Auger Hole 0.0 . 1%.0 i18.0
Size and Type of Bit Elevaticn [2XCXX MSL Type -of Equipment ‘
12¢ Hollow Stem batim — Acker Soil Max
Number of Samples Type of Samples Depth to | pate:
R Drive 270" |22 Rugust 1990
E‘L’gvg‘i‘g:*e Inspector chief, Soils Section Chief, Geotechnical Branch
259.50 T Reed J. Raychel : D. Thomas
pepth % sail Max .
in Feet |Water Sample Legend Classification SizelDescription and Remarks
- : 41" o soil sample taken,
- pbrown mols san {
- B gra#gi_ =6, F L
— SILT with Sand %" 2345a 77%Fines F4
5= ‘ brown, moist, traceg of
=] _gravei flne sand, HNu~
. *4/6/8
- 1 GW Egll-eraded GRAVELR%WE4%Gr 32%Sa 4%Fines S1
10— 4 ith Sand brown, moist, an ar
] ggvei meglum 5 coarse
— ol a *g/18/22
- W-GMWell-Graded GRAVELRY 52%Gr 37%Sa 11%Pines F1i
15— Hggth SE 1t and sand brown, wet ravel medlum
-] to coarse s
— *9/18/25
] Bottom  of hole 19.0
20— levation 240.5
— roundwater elev
- stgmated quring "ariil inﬂ
] Number of blows to driv
] 2.5n" 1.Db, split spoon
] Eler each 8" _increment
] with a soo-pound hammer-.
- = aliing 3
- onltqung well installed
= {see installation log)
30— S
' |Project TCHARDSON, AKX Hole Number
-Usw'ﬁg§£%§AT10N ’ AP-2984
— : Piezometer




Piezometer

Project FT RICHARDSON, AKX
DEP ARM 4
EPARTMENT OF THE ¥  |usT REMEDIATION Sheet 2 oOf B
Horth Pacific Division Location Coordinates :
U.S. Army Engineer District Alaska Northing 11,3118 Easting 125,767
| . iDrilling Agency LZZE Tcorps of Engineers
INSTALLATION LOG =] Other Alaska District
Hoie Nuwber _ Name of Driller {Weather .
tield BH=14 Permenent AP«2984 | K. Mitchell Oovercast, 65°
Type of Hote I Depth To Depth Drilled [Total Depth
g [Test Pit x5 Auger Hote - 0.0 19.0 19.0
Size and Type of Bit Elevation LXEX IMSL Type of Equipment -
12% Hollow Stem patum — ° |BAcker Soil Max
Number of Samples Type of Samples . Depth 10 Date
und
| 0 | a0 |22 August 1990
_ E?gvgiigg& ‘inspector Chief, Soils Section Chief, Geotechnical Branch
259,50 |T. Reed J. Raychel : _ + Thomas
-:j GII x Gll
-~ . 2,6 LOCKIEG CASING
— .
-~ 10P OF +1.7'— TEREADED CAP
—{ PvC PIPE
o - o G.L.—]
= EXISTING SAND &
-] X GRAVEL
——— 2_nl-—
— BENTONITE SLURRY
= 10' X 27 PVC
- PIFE
5l 5.20— '
- BENTONITE PELLETS
- 6,7 V=
— B 5V
——— .
- CLEAN SAND
10—
—
— 27 I.D. X 4.2% 0.0, X
- 10' PYC PREPACKED
— WELL SCREEN
15
— CAVE IN
—~ 18.5%— o
- 18.8%— 4" PVC END CAP
20—
-
I
25—
BHz14
| | TProject PT RICHARDSON, AK Hole Nosber "
|UsST REMEDIATION D3 omrmai ok
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Project FT RLCHARDSON, AK

Piezometer

DEPARTMENT OF THE ARMY |yom pewepyamron shest 1 Of A
North Pacific Divisien Location Coordinates _ S
U.S. Army Engineer District Alaska Northing 113,086 Easting 125,718 ]
Jorilling Agency L&KKJCorps of Engmeers
- EXPLORATION ILOG ] ather Alaska District
Hole Mumber . Name of Driller Weather
Field BE=-15 Permenent AP-2985 | K. Mitchell Light rain, 65°
Type of Hole 1 Depth To . [Depth britled [Total Depth
[ |Test Pit [FEX 1 Auger Hote 0.0 i4.0 14.0
Size and Type of Bit - |Elevatien EXX Thst Type of Equipment
12" Hollow Stem ~ |P™© — jAcker Soil Max
Number of Samples Type of Samples Depth to Date
2 iDbrive ?g??mm- 23 August 1950
E?gvgitggle Inspectar " {chief, Soils Section thief, Geatechnical Branch
257.20 |T. Reed J. Raychel - D. Thomas
Depth % - | seil _ o |Max
in Feet Water |Samplejlegend |Classification _ Size]bescription and-Remarks
- ' ‘brown, moist silt with
-] gravel, HNu=0 at 2' depth
- " aw Well-Graded GRAVEIB" l65%Gr 30%Sa 5%Fines DFS
5— ] ggth_Sand : brown to gray mogst
— . ounded ravei medlum to
- oarse sand,
— Tx6/26/34
- gorlg Graded SANDUM B3%Gr 62%Sa S/Flnes 82
10— it ravel and rown te gr ¥
¥ ob pubrounde g avel medlum
- = o ¢coarse s
— - *12/37/37
- ottom, of hole 14 o
15— levation 243.
- ropndwater elev. 46
- Stimated dur%ng drillinﬂ
— b N er of blows to driv
— zg" I.D. splgt spoocn
- ler each 6" _increment
— a 300—pound hammer
20 — alllng
— Honltqrxng well installed
- (see installation well)
25—
_..{
30— . )
- Project PP RICHARDSON, AK Hole Number
UST REMEDTATION AP~2985

Piezometer




; Piezometer
Preject FT RICHARDSON, AKX
DEPARTMENT OF THE ARMY UST REMEDTATION Sheet 2 0f A,
Horth Pacific Division Location Coordinates .
U.S. Army Engineer District Alaska Rorthing 113,086 Easting 125,718
Drilling Agency LARA [Carps of Engineers .
INSTALLATION LOG ] Other_ Alaska District N d
Hole Hu-:berl - Name of Driller Weather L ‘ }
Field BE=15 permanent AP-2985 | K. Mitchell { Light rain, 6€5°
Type of Hole ] Depth To Depth Drilled |[Total Depth
[ "Test Pit Sl Auger Halte - . 0.0 14.0 14.0
size and Type of Bit Etevation [EOEX IMSL Type of Equipment '
12" Hollow Stem T:::"‘ — Acker Soil Max
Number of Samples Type of Samples Depth to Date
o _ Yoowater 123 aAugust 1990
éfﬁv‘?.isﬁﬁle' Inspector Chief, Soils Section Chief, Geotechnical Branch
# T. Reed _ J. Raychel | D. Thomas

+3.38— 6 x &n

LOCKING CASING
TOP OF  +2,3%~—
‘FVC PIFE

FRICTION caPp

G.L.'—1

EXISTING SAND &
. GRAVEL

1.0 b

BENTONITE PELLETS
D A e :

o fumin  §.30 X 27 PVC
PIPE

4.01—

CLEAN SaND

2" I.D. % 4.2" 0.D. X
10' PYC PREPAGKED
* WELL SCREEN

CAVE IN

1400
1403 Ve

4" PYC END CAP

joe— 127 —>|

BH=1S

Project P _RZECHA.RDS-ON ; AK Hole Number
UST REMEDIATION AP-2985

-
THa s rrmem b o
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i Piezometer E
DEPARTMENT OF THE ARMY Project FT RICHARDSON, AK T ,

| UST REMEDIATION . |sheet 3 of 1.} |
North Pagific Division Lacation chrdinate_s ‘ : o
U.S. Army Engineer District Alaska Northing 113,113 Easting 125,715
Aorilling Agency . XXX |torps of Engineers
- EXPLORATION LOG ="} other Alaska District
Hole Number Name of Driller Weather
Field BH~16 Permenent AP~2986 | K. Mitchell overcast, 60°
Type of Hole ' e Depth To Depth Drilled |[Total Depth
[ ]Test Pit [ 1Auger Hole 0.0 19.0 | 19.0
size ard Type of Bit Elevation LEXX .IMSL Type of Equipment '
12" Hollow Stem | |Panm —  |Acker Soil Max -
Humber of Samples Type of Samples " |Bepth to Date
3 Drive : 0 |23 august 1990
: E?gvg;‘ggle Inspector i Chief, Soils Section . |Chief, Geotechnical Branch
259.20 {T. Reed J. Raychel D. Thomas
“{pepth  |% soil - Max _
in Feet |[Water |Sample}legend |[Classification Size|Deseription and Remarks :
— 4" brown, moist, roupded o
= ‘Bandy gravel, medium to
- goarse sand with cobbles,
e B T D _ ENu=0, Fill ]
- | GW  Well-craded GRAVELUM 5%Gr 23%Sa 2%Fines NFS
- B— : ith_Sand and rown moist, angular
- . obbles ravei meditm to coarse
- _ : & and, ﬂNu_O, may b
— / 0/21
— Graded GRAVELB" 61%Gr 34%8a SfFlneS 81
10— nd brown to g g
- .. rounded i élum to
— CoATSe SAnd, sfrong petro
_ odor, HNu=260
- *13/27/32
..__........v_
15 - = Lgw E%z%g %S/ba 6/F1nes Si _
— _ 0 o
— Equiar gravei, " e &ium to|
-~ codrse sand, HE ‘
- : *19/22/22
= Bottom of hole 19.90
20— Elevation 240.2
— Groundwater elev.
— stimared dur%ng drilllng
— Number of blowg to dr1ve4 .
= 2.51" T.D. sg spoon o
= ampler each &% 1ncrement |
- 1th a Soo-poun hammer -
25 - alling 3
-~ onitoring_ well 1nsta11eq'
— {see installation log)
30:. pSd b 5

- [project ¥T RICHARDSON, AK Bl o986
; pST REMEDIATION Piezometer

T PP
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Piezometer

Bli-18

Project FT RICHARDSON, AK
DEPARTMENT OF THE ARMY '
UST REMEDIATION Sheet 2 of 4
North Pacific Bivision Location Coordinates .
U.S. Army Engineer District Alaska Northing 113,113  -Easting 125,715
Brilling Agency Corps of Engineérs
TNSTALLATION LOG 1 giher Alaska District
Hole Number .o Mame of Driller . [Weather
Field BE~16 Permanent AP=-2986 | XK. Mitchell Overcast, 60*
Type of Hole A ‘ Depth To Depth Drilled ' |Total Depth
f ITest Pit T3t L Auger Hole . 0.0 19.0 19.0
size and Type of Bit ~ |Elevation [EXZ_JIMsL Type of Equipment
12" Hollow Stem patum = . |Acker Soil Max
Humber of Samples Type of Sampies Depth to Date '
: Groundw
0 | 07 |23 august 1990
-E?gv gi;_g:& . JInspeetor 4Chief, Soils Section Chief, Geotechnical Branch
' 259.20 |T. Reed J. Raychel P. Thomas
-] - LI
- £2.70— IOCEING CASING
-~ TOP OF +1.4'— THREADED CAP
—-—= BYVC PIPE
- G.L.
o i
- EXISTING SAND &
- GRAVEL
— 3.1 S
- _ BENTONITE PELLETS .
— 4-5I-—
5=t - : .
— <= |m—— 1p' X 27 PBVC
— o PIPE
— B.TV— < CLEAN SAND
10— —_—
=] 2% I.D. X 4.2" 0.0, X
- 10' PVC PREFACKED
- WELL SCREEN
15— '
- CAVE IN
— 18,7 1— ‘
— 15.0 t— 4" PVC END CAP
20— Jamm 220 >
2§ 3

Project FT7 RICHARDSON, AR
| UST REMEDIATION

Hole Humber

AP-2986

TVR om o i o bt
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DEPARTMENT CF THE ARMY

North Pacific Division

U.S. Army Engineer District Alaska Northing 113,123 125,664
pritling Agency . LEZZ]Corps of Engineers
EXPLORATION LOG ——1 other Alaska District :

Project FT RICHARDSON, AR
UST REMEDIATION

Piezometey
Sheet 1 ofF &

Location Coordinates

Easting

{Field BH~17

Hole Number

Name of Driller

Permanent AP—-2987 | K. Mitchell

- |Weather
Overcast, 60°

in Feet iWater |Sampiel Legerd

Type of Hole E I | Depth To Depth Dritied |Totat bDepth
[ JTest Pit XX 1 Auger Hole 0.0 19.0 19.0

Size and Type of Bit . " {Elevarion IEXX Imsl Type of Equipment '

12" Hollow Stem |Patm ——  |Acker Soil Max
Number of Samples Type of Samples Depth to Date

. ncwat

| 3 Grab and Drive 1F™ET " 124 August 1990
E?gvg:iggle Inspector _{Chief, Soils Section Chief, Geotechnical Branch
r T. Reed J. Raychel . D. Thonas
Depth % Soil

Classification

SizeiDescription and Remarks

IIIIII IIETlI] IiTlll

X
o

[
LH

GP-GMPoorl

W Eell—sraded GRAVEL|
1th Sand -

GRAVEL with Silt,
Sand, and Cobbles

PoOr
wgth

1
avel and
Cobbles

Graded =k

§ra . wWet, subrounded

ngraded SAND&"

brown, meist, rounded _
sandgmgravel w/ cobbles,
edl to coarse sand

=0 at 2' depth, Fif1

9%Gr 23%Sa 8%Fines S1
brown, moist, subangular

avel, fine'toc mediun
and, HANu=0

66%6r 29%Sa 5%Fines _S1-

raVvel, medium to coarse
and, u=0
*13/23/20

43%6r 53%Sa 4%Fines NFS
ray,_ wet, rounded
ravel, medium to coarse

and u=0
e *12/25/59

™~
o

[ ]
n
IIIIIII llIFII Llilltll

W
I

ottom of hole 19.0
levation 241.1

roundwater elev. 246,

6
stimated during drilling|
Nugger of bloys to drive_

2%" I.D. split, spoon
ampler each 6" increment
ith . a 300-pound hammer -
alling 30"

onitgring well installed
{see installation log)

Project T RICHARDSON, AK

Hole Number
AP-2987

UST REMEDIATION

Piezometer
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- : Piezometer
Project FT RICHARDSON, AK i
EPARTME THE ARM ’
DEPARTMENT OF ¥ |usT REMEDIATION Sheet 2 of A
North Pacific Divisien Location Coordinates .
U.S. Army Engineer District Alaska Northing 113,123 Easting 125,664 ;
_ orilling Agency {(BZZTcorps of Engineers s
INSTALLATION LOG ——"] Other Alaska District \ }
Hole Number _ Name of Driller [Weather . }
Field BH=-17 permanent AP-2987 | K. Mitchell Overcast, 60°
Type of Hole  S— * |Depth To Depth Dritled |Total Depth
i ITest Pit ! JAuger Hole . . . 0.0 i19.0 19.0
Size and Type of Bit Elevation XXX IMSL Type of Equipment
| 12" Hollow Stem patam — Acker Soil Max
Number of Samples Type of Sampies Depth to - bate
| 0 o |9gnEetT 1243 August 1990
|ToB SF Wole ™ Tinspector Chief, Soils Section Chief, Geotechnical Branch
" 260.10 |T. Reed T R_iYChEI 'De. Thomas
+3 01— €™ X v
' LOCKING CASING
T™™P OF +1.3%— THREADED CAP
PVC PIPE
G.L.—j -
: EXTSTING SAND &
1.04— GRAVEL
BRENTONITE PELLETS
2._5 | =R
5 BENTONITE SLURRY
P Rl .
e U
- 10' X 2" PVC .
PIPE
8.8
— " <——  crzan sawp
- 2™ I.D. X 4.2" O0.D. X
10" PVC PREPACKED
WELL SCREEN
CAVE IN
18.80— o
19.1%— 4% BVC END CAP
e 127 —o
a5
2
BH=-17
Il Project FT RICHARDSON, AR  |Hole humer
UST REMEDIATION AP-2987 |




= ® . ~ LOG OF BORING AP-3227
o _ o § o gg‘ - Driling Co. S P Enterprisss Driller _R. Wagster
28 % 5% I 8, §& 2% T &  Field Engineer_J. Mitchell Drill Rig_Mobile B=61
Ef 23 2t g 8% %< EE 3§ E  Eewtion (ft) 26070 Dote Driled__8/23/63
wE By =FO a <3 zIb n= _g ¥ Northing (ft) _113133.40 Easting (ft) _125742.84
SS. 11 A
g'oj_‘-,‘_‘: SANDY GRAVEL (GP) 1
b8y loose, dry. brown
RN gravel to 3—inch dicreter
Fseo
By
| 0.5
sg 14 >70 oo1sL 2 ol
gea | SILTY SAND WITH GRAVEL {SM)
O loose, moist. brown to gray
imh? gravel to 2—inch diarseter £
| D ’
*
— 0%
ss 18 &8 208 NP 120  po2sl. '© -gflg” |
. ggLin
sS 48 medium dense
4q
X
o1l A
L5 .
_ 15 0’5’2_ water level during drilling X
Ss ¢68 70 003SL s 3| SANDY GRAVEL (GP)
sS 64 6 RS dense,. wet, gray ,
R fuel odor noted in scmple
e SAND (SP) :
dense, wet, brown
fuel odor noted in scmple
ss 57 8 . - .
. GRAVELLY SAND (SF)
dense, wel, brown to groy
boring bockfilled with bentonite
OVA = ORGANIC VAPCR ANALYZER
Notes: * Blow counts obtgined by driving -a 4—inch
G.D. split—spoon sarmpler 18 inches with ¢
300—pound hammer ialling 30 inches. The
blow count is the number of blows reguired
to gdvance the sampier the final 12 inches
uniess ctherwise noted.
*x The prefix 93RTS has been omitted for brevily.
GA/QPC duplicate_sarmples in_ftalics _ - :
‘Harding Lawson Associates Log of Boring AP—3227 PLATE
2SE=.% Engineering and : o -
S35 <= FCnvironmentael Services Site Assessment/Release Investigation ond Corrective Action Plan
————— Fort Richardson, Alasko ’
DRAWN PROJECT NUWBER APPROVED DATE FLE NAME
oc 242127 Sie - 11/983 . 1184




el o U PPN N R £ 1 BRI N e

- = LOG Of BORING AP-32:3 ' }
o o 2 o gg- i £ , . Driling Co. S P Enterprises Driller _R. Wogster f. . |
S~ 5T T ] o & 2 T e Field Enginser_J. Mitchelt ~ Drill Rig _Mobile B=861 5 .
1ae o = oo o~ (oi¥=1 =z o _ A PG . o .
£z 38 2t g SE g EE @ E  Elevotion () _281.56 Dote Drilled__8/24/93 N
NnE By ZO a Z£5 Id WwZ © 0 Northing (ft) 113138.88 Easting (ft) 125633.63
s 12 2 R VR . ¥
[ )
S0 SANDY GRAVEL (GP)
N locse, moist, brown
[R5
65 S L
sS 54 ' oo4st  ° Mol £
5—,} SILTY GRAVEL (GM)
s médium dense, moist, brown to groy =
— *% gravel to 3-inch diameter _
ANAR]
8e
S5 14 10 10 1 5
o
ss 58 550 Ch dense
X
en oo  GRAVEL WITH SILT AND SAND (GP—GM)
S5 155 1000 -%-”2 vary dense, moist to wet, groy
_ - 95p . 15 — ~;:5'—ég water level during drilling
s3 97 Q05SL o 1T
' : DO65L Ol o
O075L f&'-‘,’-& : '
0. '
| Inal i
S 132 56 7.6 NP ooBSL | %j rovn -
bering backfilled with bentonite _ i
OVA = ORGANIC VAPOR ANALYZER-
| Netes: & Blow c'.:unts cbtained by driving g 4—inch
0. sgiit—spoon sampler 18 inches with o
300—-pound harmmer folling 30 inches. The
blow count s the number of blows required
to adwonce the sampler the final 12 inches
uniess otherwise noted.
" D SR e o e
. ———8 . . N N - L . B
- S===== Harding Lawson Associates Log of Boring AP-3228 \)
EEE=.% Engineering ond a o e ‘ _ f
E==—=22= Environmaental Services Site Assessment/Release Investigotion and. Comective Action Plan .
= Fort Richardson, Alaska : o . '
DRAWN PROJECT NUMBER APPROVED . | DATE . FILE NAME
oe 24212 . Ja -11/93 : 1184
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O

- E
& o Q=
o [») o [¥) E
Lo ~ g'&' CT > g &
€2 §x Ef . 2 57

rd Q Q = B.— o<
S2 88 28 ¢ &£ 23
ss 27 2
SS 58 3
SS 101 o}
SS 148 34 70 NP 3
5s 98

ss 74 . 4

OVA = QORGANIC VAPOR ANALYZER

- Notes: » Blow counis obicined by driving a 4=inch

C.0. split—spoen sampler 18 inches with =
300-pound hammer falling 30 inches, T-=
blow count is the number of blows requir=s
to advence ihe sampler the final 12 incrhas
unless ctherwise noted.

_ 0A/GC duplicole samples in italics

*+ The c?reﬁx 93RTS has been omitted for bravity.

o~
- s : '
2% 7 2 Feld Ergineer_J. Mitchell Drill ig _Mobile_B-61
gg ‘é_ g Elevation {f{) 260.80  Date Drilied 8/24-25/63
@2 o @ Nodhing (ft) 113136.12 Eosting () 125645.17
slad  SILTY GRAVEL (GM)
- medium dense, moist, brow-
5
5 457, ]
"y SANDY GRAVEL {GP)
;0. dense, moist, brown
-_'-.C;-_l grovel to 3—inch diometer
O
.'_6':'__
ooosL 10 '}‘é;_a_"-( GRAVEL WITH SILT AND SAND [GP-GM)
0 very ;:(ense;: r_'noi:t to wet, brown
0165L 9y grevel to 2—inch diameter
orist -0
01250 . 5; I  weter level during drilling
15 5( ' '
591
L3
013sL '.",:q':t dense
20 —

L0G OF BORING AP-:329 .

Drilling Co. S P Enterprises Driiar _R. chstér

Loeg of Boring AP—322¢8

==—==—= Harding Lawson Associates
EZE=.S Engineering ond : '
=== Cnvironmental Services " Site Assessment/Release Investigotion and Comective Action Pion
Fort Richardson, Aloska
DRAWN PROVECT NUMBER . APPROVED DATE FLE NAME
oeC , 24212 TN 11/83 1184
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LOG OF BORING AP-323C

-~ B
o 05 g o g€ ! g, |Driling Co. S P Cnterprises Driller _R. Wegster |-
%‘g S 5% T 8, g8 28 [ =  Field Engineer_J. Mitche! Drilt Rig _Mobile B-27"
€5 23 %t g SE 9x EE § €  Elevation (ff) _257.00 Dote Drilled__8/26/93 Q_j
W= B =0 a &I 5 iz o ;ﬁ Northing {ft) _113104.04 Egsting (ft) _125743.¢
ss 17 0 0 x 75
521 GRAVEL WITH SILT AND SAND (GW-GM)
"-:’s;@ loose, moist to wet, brown .
L ye gravel to 1.5—inch diometer
- OO orgonics noted in somple
: . . g &
e
sS 84 o 6208l O TFep donse
204
o 0
_I’D:é:"
20
05
ss 62 | . 65 10 .__’gac.‘_z water level during drilling
g
ss 85 0 HES
gc
0ZiSL ¥ Pk
ss 61 £.1 5.2 NP 02251 g'%‘g}
02351 15 5o _
0% 8 0245l x SILTY GRAVEL (GM)
dense, wet, brown
. . . S \
boring backfilied with bentonite \\\
OVA = ORGANIC VAPOR ANALYZER
Notes: = Blaw counis ebtained by driving ¢ 4—inch
0.D. split~spoon sampler 18 inches with a
300-pound hommer ciing 30 inches. The
blow ‘count is the number of biows required
to advonce the sompler the final 12 inches
unless otherwise noted. .
=+ The prefix 93RTS haos been omitted for brewty ) : g
QA/CC "duplicate semples in itcfics . Y.
-E===== Harding Lawson Associates Log of Boring AP—-3230
+E2Z£.E Engineering ond : _
| =====%= Environmental Services _ Site Assessment/Relegss lnvestsgctton ond Corrective Action Piun
] _ o . 'Fort Richardson, Alaska
DRAWN ' . PROJECT NUMBER APPROVED DATE FILE NAME

oc 24212 .o . 11/83 1184




O

Q' [ LOG_OF BORING AP—327}
> o 3 o §g_ . = . Drilling Co. S P Enterprises Driller _>. Wegsier.
58 > 5§ T B, g8 2z T & Field' Engineer _J. Mitcheli  Driill Rig _wzbile 8—§1
Ex 233 2% < 3F §§ EE T E Elevation (ft) _262.75 ODate Drilled __2/26/93
WE  DOu =ZOC a <3S zC nz o ou Northir_'tg {ft) 113231.42 Easting (ft) _125745.40
ss 18 & 0 S ;
\ GRAVELLY SILT (ML}
B ioose, moist, brown
_\ organics noted in somple
' 40 331 a
S5 go,, SANDY GRAVEL (GP)
OOD“ medium dense, moist to wet, brown
o
leep
1o Y
0]
ss 6l 2 ot7sL 1O FLGyl dense
' XDO.‘“ gravel to 3-inch diameter
f— ui'O”'O
%8
i u:ro‘a
_OO-°
SS 51 2 aiasL 12 _—_5'_-?% _ medium dense .
g;O'@h,g water level during drilling:
o O
(0]
- u:_a_'o
_ (%
. L35
5 : 20 ~
ss 43 &l 23 NP2 OfSSL Ol SILTY GRAVEL WITH SAND (GM)
rmedium dense, wet, brown

monitoring well installed

OVA = ORGANIC VAPOR ANALYZER

Notes: » Blow counts obtained by driving ¢ 4-inch
0.0, spiit—spoon semrle_r 18 inches with_a
300—pound hommer fdlling 3¢ fnches. The

. blow gount is the number of blows reguired
to advence the sampier the final 12 inches
unless otherwise noted.

** The -prefix 93RST has. been orniited for brevity,
QA/QC dupticate samples in itslics

O

|

Harding Lawson Associates Log ‘of Boring AP—3231

e PLATE'
'£22=.S Engineering and e ) ‘ .
ES .= FEnvironmental Services o Site Assessment/Release Investigation ond Corrective Achon Plan R
] _Fort Richardson, Mlaska :
DRAWN PROJECT NUMBER - APPROVED DATE FLE NAME

e 11/83 1188

24212
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~ L3 LOG OF BORING AP-Z2IZ
: ~ g 8E : - Driiling Co. S P _Enterprises Driller _2, Wags®ar_|
@ . v &~ o g a © = om . N — ________g___
=3 % :?-, < ) 32 g-& %E - 2 Field Engineer _J. Mitche!l Drill Rig _uobile 851/
-g% g_'g .g‘é < E'E g< E g '§ g Elevation {ft) _257.37 Date Drilled__8/25/93 \j
NE Du ZO a 3 O Bz G o Northing (ft) 113053.72 Easting {f1} 125661.57
ss 18 4 0 N
\ SILT (ML)
[ h - loose, dry, brown
_§ organics noted in sample
s 4 SR v (88 ' o
S 3 4 orast X:;:-_ -]  SAND WITH GRAVEL (SP)
o P medium dense, moist to wet, brown
0 gravel to 1.5—inch diameter
dlily i ing. drill
ss 8 83 33 NP 4  orsst 10 g;z;:; < woter level, during. drilling
: N dense
ss 38 orest 1% TS
: GRAVELLY SILT (ML)
k. medium dense, wet, brown
monitoring well installed
. ..[/_ ‘
s
QVA = ORGANIC VAPOR ANRLYZER
Notes: » Blow counts obinined by d-ving a 4—inch
D. split—spoon sompler 2 inches with_a
30C—pound harmer folling 30 inches. The
biow ecount is i~= nurnber =¥ blows required
to.advence the sompler the fingl 12 inches
uniess otherwise noted. '
** The apreﬁx 93RTS hos beer amitted for brevity. panh
/UG duplicate semples i~ #Holics ) .j'
: Harding Lawson Associates Log of Boring AP-3232
£3£=.Z Engineering and
=E=AAE Frvironmental Services Site Assessment/Release Inveshgctuon and Correctwe Action’ Plan -
Fort Richardson, Aldska
DRAWN - PROJECT NUMBER APPROVED FRE WAME
oC 24712 1% 11/35 . 118d

‘. .';’::/ .
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Page 1 of i

CLIENT: United States Army Corps of Engineers
PROJECT NAME: Fert Richardson, Operable Unit T

PROJECT LOCATION. Building 35-752

JOB NUMBER:
LOGGED BY:

METHOD: 4.25" ID HSA
FILENAME: AP3497

8000-038

J. HWinkler
DRILLED BY: Hughes Driling Co.

APPROVED BY:

BORING LOG

BORING DEPTH {f1): 20

FIELD PARTY: H. Kent NCRTHING: 113156.78
EASTING;  128670.72

BORING NUMBER:AP-3487

SCREEN LENGTH (ft)

NA
BORING DIAMETER fink 6 SCREEN TYPE: NA
WELL DEPTH {ft): NA - SLOT SIZE fink NA
WELL DIAMETER (in): NA FILTER PACK: NA

5. Wing - REFERENCE ELEVATION (ft): 2627 DATE STARTED: 11-2-84
CASING STICKUP (f): NA DATE COMPLETED: i1-2-94

DEPTH
feet
LENGTH
RECOVERY

30

cjal | =8 %
2 flel§81a]3 |
o al@i—]lz]o DESCRIPTION AND REMARKS WELL DIAGRAM
= = = [ o el
= =| < = < =
7 R = : .
7 O 4 Medium orangish~pbrown SANCY GRAVEL .(GW), coarse rounded to "
8 $O ’ subangular gravel, fine to mediym sand, siight coarse sand, dry, loose, Ao
188, - A odar . _
? > - same as above 3
1|23 O0¢ ' -
5| o o same as above )
B ke I N
=] 6.8 ' . . § R
e - o Brownish-gray SANDY GRAVEL (GW), medium {o coarse subrounded
0 ‘0_( A gravel, fine sand, slight medium to coarse sand, slight silt, dry, loose, nc .
8| 1w0d° 4 i odor. _
10 2 same as above
4 = a . 4
8] 333 O R
8 o T
23 -9 i N
21 OO‘C
a3 sz 1 Griling very hard, GRAVEL (GW) ¥
O .
'ﬂz f=®{SH | Medium gray SAND [SW), medium to coarse, siight fine sand, silt, gravel,
"2 . . - very moist, loose, moderate to strong hydrocarbon odor. -
233.4- *
{g . . 7t same as above, Very strong hydrocarbon odor, very moist. 7
. 8- -
17 ot ] :
:g = 7 Medium brownish-gray SAND [SW), medium to coarse, slight fine sand and 7
12 b .o 1 silt, some rounded medium gravel, bottom 2" anguiar to rounded gravel, a
|l ool . saturated to wet, slighi hydrocarbon odar
23 ' N
32 4 Toial dgpth = 20 feet .

T T e e Y
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fPage 1ot
BORING LOG BORING NUMBER:AP-3498
CLIENT: United States Army Corps of Engineers BORING DEPTH (fth: 16 SCREEN LENGTH (ft); NA
PROJECT NAME: Fort Richard: - . Operable Unit D BORING DIAMETER fink 8 SCREEN TYPE: Na ) .
PROJECT LOCATION: Buiiding 35-752 WELL DEPTH (#t): Na SLOT SIZE (in}; NA §
JOE NUMBER: 8000-038 ) WELL DIAMETER {in); NA FILTER PACK: NA
| LOGBED BY: J. Winkter  APPROVED BY: S. Wing REFERENCE ELEVATION (ft): 2846 DATE STARTED: 1-2-94
DRILLED'BY: Huyghes Driling Co. CASING STICKUP (ft) Na DATE COMPLETED: 11-2-84
METHGD: 4.25" 1D HSA FIELD PARTY: H. Kent NDRTHING: 13186.18
FILENAME: AP3498 - EASTING: 125711.42
. — : —
> a| & - =] o
o = = 2]
G 2 [Zjefglo |3 '
3 S cle | T 0 DESCRIPTION AND REMARKS WELL DIAGRAM.
&8 = =1 B E a. = :
Bl o |Gl || 2|8
1 2] GH . . o
3 O .4 Dark brown SANDY GRAVEL (GW}, medium sand; medium to coarse A
5i 20l0 rounded gravel, slight fine sand and silt, moist, no odor. _
g ) 198} same as above, color change io medivm orangish-brown at 3.5'increase ]
8 - o = in fine sand and silt . -
38k ©
._B -~ d | Medium crangish—-brown SANDY GRAVEL (GW), coarse rounded to 7]
.8 O J subrounded gravel, fine to medium sand, some coarse sand with depth, |
5 P O moist, no odor. '
1t 1B o) i . ]
1 &)Oo( same a3 above
9 . N
16{ B2 o i
17 O -
28 1o .
y o Rk
8 C
7 « ¢ | SH ‘ ] " " -
1i . . - Medium gray SANE (SW), medium to coarse, slight fine sand, silt, and '_
4 A e medium gravel, very moist, loose, strong hydrocarbon odor. .,/' Sy
5 1243. | ) d .
i» » h '
. @ 4 4
|® -
'15'- : O? B | Medium gray SANDY GRAVEL (GW), coarse sand, subrounded to angular 1
16 3.4o ( 7 7 gravel, very strong hydrocarbon odor, sheen on sampler, very moist. -
g o " ) :
7 - iy -

4 Total depth = 16 feet
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BORING LOG

BORING NUMBER:AP-3499

CLIENT: United Siates Army Corps of Engineers BORING. DEPTH: {it): 16 SCREEN LENSTH (ft): Na
PROJECT NAME: Fort Richardson, Operable unit O BORING DIAMETER fin): 6 SCREEN TYPE: NA
PROJECT LOCATION: Building 35—?’52 WELL DEPTH (ft): " NA SLOT SIZE tin): NA
JOB NUMBER: 80CC-0358 WELL DIAMETER (in}: NA FILTER PACK: NA
LOGGED BY.  J. Winkier APPROVED BY: S. Wing REFERENCE ELEVATION (ft): 264.6 DATE STARTED: H-2-84
DRILLEE BY: Hughes Drilling Co. CASING STICKUP (ft:: Na . DATE COMPLETED: n-2-84
METHOD: 4.25" 1D HSA FIELD PARTY: H. Kent NORTHING:  113122.18
FILENAME: AP3489 EASTING: 125674.32
. _ A O - I
r L = % & o% g = Z :
“olE g il sl ale) 2 ) :
w2 Z|8 : |g 2 ~ £ © DESCRIPTION AND REMARKS WELL DIAGRAM
Sollel a Bl 2|2 28
= & | o
[ - GH :
2 0 4 Dark brown SANDY SRAVEL (GW), mediulm to coarse sand, medium to ,
5 a7 (@} 4 coarse rounded gravel, slight silt, moist, no odor.
s Ooo - i
7
4 [ Ta] g™ . -H
5 2 1= . 4 Medium orangish-brown SANDY SILT {SM), fine sand, slight medium sand U
4 55 * . -and gravel, few pockets of light gray clay, some wood, mojst
gl > = - -
2 At same as above, clay increasing with depth and sand decreasing. -
2 - ] 7 3
2l 224 {sl
H « »-1 OW . §
1 ... - Medium orangish~brown SAND (Sk), medium to coarse sand, slight 4
o0 2 55 * rounded gravel, very moisf, no odor.
181 - '.'~ same as above, some siit, some gravel, moist {o wet, N
5| 80" j ]
}g .' . °| same as above, soil gray, strong hyaracarbon odor, saturated ]
12 o : . ‘
® .a .- ..
13 ... Medium gray SANG (SW), medium to cearse sand, some subrounded to N
15 }é . .. ] _ angular gravel, saturated, strong hydrocarbon odor _
33 BTlew-{ ™ - ]
8 Total depth = 16 feei
T | 3 i
N 21 N
18 7]

P S—
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BORING LOG BORING NUMBER:AP-3500
CLIENT: United States Army Corps of Engineers BORING DEPTH (fi): 18 SCREEN LENGTH [ft}: Na
PROJECT NAME: Fort Richardson, Operable Unit D BORING DIAMETER lin): 6 SCREEN TYPE: NA
PROJECT LOCATION: Buitcing 35-752 WELL DEPTH (ft): Na& ‘ SLOT SIZE (int, NA
JOB NUMBER: 8000-038 _ WELL DIAMETER {in). NA FILTER PACK: NA
LOGGED BY: J. Winkler APPROVED BY: S. HWing REFERENCE ELEVATION (it} 2625 ODATE STARTED: 14-2-94
DRILLED BY: Hughes Orilling Co. _ CASING STICKUP (ffl: NA DATE COMPLETED: 1-2-84
" METHOD: 4.25" ID HSA FIELD PARTY: H. Kent NORTHING: 113153.19
FILENAME: AP3500 L EASTING:  [25735.07
. | @ '
> el gl =12 8
Bl Ele|g| 28 ._ |
é o I T =] DESCRIPTION AND REMARKS | WELL DIAGRAM
ol x || 8|aelk|= ,
gl o ldla|¥|5|8
i Oo GHW . . .
3 - C 7| Dark prown SANDY GRAVEL (GM), fine to medium sand, medium to coarse | - S
3. 18.4 O’o { rounded gravel, slight coarse sand and siil. very moisi, no odor. _
3 -
4 O 4 ] i
3 308 O ' . . : ' '
» *| SM e g ]
g - - Medium brown SANDY SILT/SILTY SAND (SM), fine sand, slight gravel at -
| &g M top, clay at boitom, homogeneous, very meist to wel, moderaie :
% ¥ S g fLhydrecarbon (diesel?} odor -
O 4 ) . -
10 o d Medium brownish—gray SANDY GRAVEL {GW), medium to coarse sand, i ]
11% OCE | slight fine sand, rounded o subrounded gravel, dry to meist, no odor. g
14 oy 'd . a .
Hiwg of _ ‘ :
T i~ same as above ar o
2 Oo ] . .
7 N N
- ¥- 7 ;
8] O ] .
22 o c N 7] i
2 S . . ]
i 14 « % | SH : ' .
3 L . - Medium gray SAND {SW), medium to coarse sand, some subrounded to =
'2'8 OR|>- » anguar gravel, very moist to wel, very strong hydrocarbon odor,

7 . - 1 Medium orange-brown SAND '(SW), medium to coarse sand, very moist,

- it g ] very strong hydrocarbon ador. -

30 oR|* ) T
: 25 _ - N
] 2:;% 2 Total depth = 18 fest .
20 : . |
- - -
25— E ]

w— ' [ .
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BORING LOG BORING NUMBER:AP-3501
CLIENT. U.S. Army Corps of Engineers BORING DEPTH {ftk 5 SCREEN LENGTH {fth Na
PROJECT NAME: Fort Richards:- TJperable Unit O BORING DIAMETER (ink 6 ‘SCRES™ TYPE: N
PROJECT LOCATICN: Building 35-752 WELL OEPTH {fil; NaA SLOT SIZE fink: NaA
JGB NUMBER: $8000-336 WELL DIAMETER {in}: NA FILTER PACK: NA
LOGGED BY:  J. Winkler APPROVED BY: 5. Wing REFERENCE ELEVATION {f{); 262.4 DATE STARTED: 12/6/95
DRILLED BY: Hughes Drilling - : CASING STICKUP (fth NA DATE COMPLETED: 12/8/95
METHGD: 4.25" I0 HSA FIELD PARTY: H. Kent NORTHING:  1256820.33 |
FILENAME: AP350! B EASTING.  13126.81
| e 2| w -
T E =1 % £ E 3 w0
czlElyl 2 il 8]lalS S
=P33!l & jjdj =120 DESCRIPTION AND REMARKS ‘ WELL DIAGRAM| - - |
g2-julol 2 IS Elals |2 Sl
= 3 = S| =1<]3
o w m o % 0
] - G“ . . N j . . . .
| O _| Angte boring: qeviated 45 degrees from vertical, beginning at grade R
o fevel, '
_ - o 4
C 1 SANDY GRAVEL, dark brown to Digck, fine to medium sandy gravel, _
- k5 ‘-o . - medium to coarse gravel, saturated at 4 fi bgs. : 4
. oq - i
o ] ] _ _
¥ O T GRAVEL, sandy to coarse, medium t¢ dark—brown, wet, no odors, -1
1 e4d A | 1
4 bod 4
) ;
[+
7 O R 1
- I J
o |
0 o j
. o . .4
E o _ 4
of | i
ol
. &
. Lo 7 ﬂ sl
15 Q : : - -
‘Total measured depth = I5° Approximate irue vertical depth = 10.6°
20— ~ -
- -1 1
25— -
30 . -1
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RING NUMBER:AP-3502
BORING LOG BO AP-3502
CLIENT: United States Army Corps of Engineers BORING DEPTH (fi): 22 SCREEN LENGTH (it} 10
PROJECT NAME: Operable Unit D ) BORING BDIAMETER (ink: 6 SCREEN TYPE: Siotied PVEC
PROJECT LOCATION: Builging 35-752 WELL DEPTH (ft}: 80 SLOT SIZE (in}: 0.020 L
JOB NUMBER: $000-036 _ 'WELL DIAMETER (in): 2 FILTER PACK: 10-20 silica
CLOGEED BY:  J. Minkler APPROVED BY: S. Wing SURFACE ELEVATION {ft}: 2613 DATE STARTED: 11-7-94
DRILLED BY: ~ Hughes Drilling Co. TOP OF PVC ELEVATION (fi} 26105 DATE COMPLETED: 11-7-84
METHOD: 4.25" 1D HSA FIELD PARTY: H.Keni NORTHING: 11315070
FILENAME; B752MH -t : _ EASTING: 125618.86 -
] . NEN
> ; = = &
z |25 2 |Z|etE121 % - |
Edlelzl o ol | 2| 210 DESCRIPTION AND REMARKS .| WELL DIAGRAM
a~|wiol £ (18 |alz|=2
11 8.8|*T I*| oM , ' -~ ' '
§ ‘ . - Dark to medium brown SILTY SAND {SM), fine sand, homomgeneous, very N
2 L meist, slignt natural (organic) odor.
j 0.6]= g0 T same as above N
4 al |o q4 " — ~
y L ] . - :
8 0.5t |e " same as above, grain size increasing with depth, very moist, no odor. 7
15 . S &
5 - 3 - . 1 BT
4 . 4
13 el ]
5 o1l A | 4
-
- - = -

S
©
o
e

s 9, 0,
TR Y &
L
b 2" SCH. 40 PVC, 8 SLOT SCREEN »e-—————n— 2" SCH. 40 PYE ————>]

-] SW ‘
7 L Medium brown SAND (SH}, fine to medium with slight coarse sand, some _\E_
2 . interbedded gravel, some iron oxidation staining {orange), moist, no odor
20| pdle . - -
20 . .
25 7 same as above i
28| 2§ . 4 4
] 22 . ..
8 o-e:f 7| same as above, saturaied a1 15 y
15 24 ... | ¥ x
28 e .
i i o
24 > .. drill ahead o
NN =
" e o a .
— s @ -~ -
LI
-‘ ' . 7] "
20— - T -
a A B 1
. 8 - ]
Total depth = 22 feet. h
= - E
" - i
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CLIENT;

PROJECT NAME: Operabie unit D

PROJECT LOCATION: Buiiding 35-752

United States Army Corps of Engineers

BORING LOG

BORING DEPTH (ftk 19
BORING £HAMETER {in): &

BORING NUMBER:AP

SCREEN LENGTH (ft}:
SCREEN TYPE: Slotted PVT

-3503

10

WELL DEPTH (ft}: 80 5L0T SIZE (ink 0.020
JOB NUMBER: 8000-038 WELL OIAMETER fin): 2 FILTER PACK: 10—2‘0 silica
LOGGED BY: J. Winkler - APPRQVED BY: S. Wing SURFACE ELEVATION (ft): 280.9 DATE STARTED: #-8-92
DRILLED BY: Hughes Drilling Co. TOP OF PVC ELEVATION {ft}: 263.68 DATE COMPLETED: 11=-8-84
METHOD: 4.25" IG HSA FIELD PARTY: H.Kent NORTHING:
FILENAME: B752MW-2 EASTING:
’ ) . o
= _|z|E| € |5l e |E|2)Y
= = N ~ a o =t -
TR % = o a ] w — = o DESCRIPTION AND REMARKS wELL DIAGRAM
a-jbla]l F [ZEi3|la|&l=2 .
S &= =i < = < b
o i | "5 Io
2] 2417 . o BW .
| ¥ SANDY GRAVEL (GW), possible fil T
2 Jd L _ 3
- 31 2IFI.F[SH | Mea. brown SANDY SILT 1o SILTY SAND (SM), ine 1o mediam sand, o £
2 o le trace coarse rounded gravel, moist, no odor. ﬁ_ : -
- . [
i 21 22fef le same as above, $and grain size increasing with depth, very moist, no v ‘*‘”
3 . odar = —
5 3 wl e . Q. .
4 . g _
. 31 197, s | SN ] & T
3 . Med. brown SANG (SW), fine to medium with slight coarse sand, some silt, A
' 4 r, slighi gravel, very moist, no ocdor. 11
j L] ol same as above, increase in gravel (6" gravel layer @8.5°). ) . k
. ®- ' : 4
T * .- é:-‘
0 B wif-* Med. brown SAND tsw) fine to medium sand, subangular to roundeg @ B 7
9’ * + 1 ¥ | interbedded gravel, saturated BIT, no odor. & : 4
. X
18 -. — g
23 . dril ahead 2 &
T -"-. 3] o
- e .. @ =]
37 ‘ . 1 =
- 30 .. = 1w
35 LT iy A .
15 .. .c: % -
- :‘: i N .
-« & B
. w e .
_ . . v Nk
-y > . . ]
Total depth = 19 feet
20 —
25— —
4 .
30— =

o T Aty =
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CLIENT:
PROJECT NAME: Op=erable Unit =

United States Army Corps of Engineers

BORING LOG

BORING DEPTH ({ft): 24
BCRING DIAMETER (ink 6

BORING NUMBER:AP-3504

SCREEN LENGTH {ft)
SCREEN TYPE: Slotied PVC

1C

PROJECT LOCATION: Buiiding 353-752 WELL DEPTH (§t): 24 SLOT SIZE (in):_ 0.020
JOB NUMBER: 8000~036 WELL DIAMETER lin): 2 FILTER-PACK: i0-2Qsiica
{OGGED BY: J. wWinkler  APPROVED BY: S. Wing SURFACE ELEVATION {fi): 2616 DATE STARTED: 11-7-94
DRILLED BY: Hughes Drilling Ca. TOF GF PYC ELEVATION {ft): 28154 DATE COMPLETED: 1-7-94
METHOD: 4.25" 1D HSA FIELD PARTY: H. Kent NORTHING: 1j3208.25
FILENAME; B752MW~3 EASTING: 125603.48
. =T Te %
et E. E:u; % % g g = Z E
—_—— L _— o o -
a o % E % a g 1= = O DESCRIPTION AND REMARKS WELL DIAGRAM
=in|o = fam] o = ’
o=l A B 2228
a8 2.4 _d G - ) . ' —
42 9] { 1 SANDY GRAVEL (GW), possible FILL, bottom § SILTY SAND (SM) _
18 o ' '
10 *[ 1*| 5M | Medium brown SILTY SAND (SM), fine sand, homomgeneous, soil has ]
s orange tint {possible ron oxidation sfaining), dry, no odor. A
» [ ]
'l . o
3| iBis; |» same as above =7
3 e g
a . . - é_f ,;_._."“
B! 08 = G _ : ' . o . 7
8 C Grayish brown o medium brown SANDY GRAVEL {GW), fine to medium M i
lj L~ sand, angular to subrounded gravel, dry, no odor. & . .
. . : ‘ U) 7
-] 0.4y © ( same as above, with stight orange staining liron oxidation). Y _
I O -] ) W A
14 ReXi .
18] 04l same as above, gravel layer {4") @5 ]
2| o1 | NS
24 (J.'2'Q o same as above, with fine to coarse sand, abundant orange staining “(iron B
26 O oxidation), dry, ne odor, : 4
27 - L -
81 g2b O q same as above, ¢oarse sand increasing with depth. -~ | .
16 oy i lay-
19 o ,&:u —]
25 Ody . . <IN
18 SIN ] same as above, saturated at 18 l: x T
] ;21 b O S | OEA
o N o
iy 26 .9 ISR =S N
i O SE=31
20— o R e
. C( 1 et 1
5 - .
- - O : . by
i O B o
O g Y .
- $.0 ' At
) X | + 4
. 1 Total depth = 24 feet
25— —
o -4
30— E -
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Page | of |

CLIENT: United States Army Corps of Engineers
PROJECT NAME: Fort Richardson, Cperable Unit D

FROJECT LOCATION: Building 35-752
JO8 NUMBER:
LOGGED BY:

DRILLED BY:

800c-038
J. Winkler

APPROVED BY:
Hughes Drilling Co.
METHOD: 4.25" ID HSA
FILENAME: AP3505

BORING LOG

B0RING DEPTH (f): 16
BORING DIAMETER {in): 6
WELL DEPTH (fil: NA
WELL DIAMETER fink N .

S. Wing REFERENCE ELEVATION (ft) 2829

CASING STICKUP {fi} Na
FIELD PARTY: H.Kent

BORING NUMBER:AP-3503

SCREEN LENGTH {ft): NA
SCREEN TYPE: NA

SLOT SIZE [in): NA
FILTER PACK: NA

DATE STARTED: 1i-3-94
DATE COMPLETED: 11-3-84
NORTHING:  113175.73
EASTING:  125783.00

> . : = —_ 8 2]
z_|ZI5| € |El=| B2 % -
=3lplel 2 |5lgi8le|3
ToiZ|0] % PO B A= O R DOESCRIPTION AND REMARKS WELL DIAGRAM
o |YWg = (515|218 :
c| @ |vjal|=|z| &
37 5.2]°] 1*| SM ‘ '
3 e . Medium brown SANDY SILT te SILTY SAND (SM), fine sand, slight coarse A
_ 3 o rounded gravel, slignt clay, moist, no odor, top =1.5" FILL
l Si 3o Isl 7 szme as above ‘ ]
4 . ] :
4 - * o
% 3.4 . 1 same as above, increase in fine sand. T
L ]
5 8 o - -
- .8 - ] R
13 o
fl - = N
-
- = -
: ]
. / 1] .88 | gF ) . ]
10 i . -} Medium grayish—-brown SAND {SP), fine to medium sand, with subangular .
24 Lt to rounded gravel interbedded, moist, no odor. '
42 o i
.
0] 2.3 2 BW - ’
5 (- < Medium orange—brown SANDY GRAVEL (GW}). medium to coarse sand, g
4 d angular subrounded gravel, very moist, no odor, .
. ié's 20b ©f 7| same a5 avove T
' 18 o T 7
' B 4.9 . i
20 Total depih = 18 feet
20— - -
- - “1 -
25-— - ]
30— - —

- P, e o
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BORING LOG BORING NUMBER:A®-3506

CLIENT: United States Army Corps of Engineers BORING DEPTH (ft): 18 SCREEN LENGTH (ti): Na
PROJZCT NAME: Fort Richardson, Operabie Unit D BORING OIAMETER f{in: 6 SCREZ™ TYPE: NA -
PROJECT LOCATION: Building 35-752 WELL DEPTH (f): NA SLOT SIZE (in): Na 7y
JOB NUMBER: 9000-036 WELL DIAMETER [in} NA FILTER PACK: 'NA U ’
LOGGED BY:  J. Winkler APPROVEDR BY: S. Wing REFERENCE ELEVATION [ft: 2633 ODATE STARTED: 1+-3-94
DRILLED BY: Hughes Crilling Co. CASING STICKUP (ft): Na DATE COMPLETED: 11-3-94
METHOD: 4.25" I3 HSA FIELD PARTY: H.Kent NCRTHING: 183172.32
FILENAME: AP3508 - EASTING: 12577118
N : Q| wm
= : o | & =1 <
=_|Elg) € |Zle| B2 ]9 : ~ . :
281212 = a2l |E 0 DESCRIPTION AND REMARKS " WELL DiAGRAM
aTiue xS e |% =
Lu <f Y— -~
- . 0 v @ o % 001
. 2| 5.2)* |*} SM ' _ - . _ '
_ 3 . | Medium brown SANDY SILT fo SILTY SAND (SM), fine sand, slight coarse | .
| _ 4 ‘LI rounded gravel, slight clay, moist, no odor, top 1 FILL ‘
7 - - T .
-
] - N N ]
. ’ - . :
e 51 36/« | SH 7
5 10 o . 4 Mediym grayish—brown SAND (SW), fine to medium sand, with interbedded o
18 . - subanguiar io rounded gravet, moist, no odor,
g 4.1ye ‘.'— 7 same as above ]
i . ] : ]
:g 3.8 o G i ] i 7
3 D' - Medium orange—brown SANDY GRAVEL (BW), medium to coarse sand, 4
1B £ .4 angular subrounded gravel, very moisi, no odor,
10— 5] 38 "0 T same as above y ' '
- 13 o -1 = ,
ol bed ] @
] o [ 1
3 (]

SH .
gg s ... 4 Medium gray SAND (SW), medium to coarse, no odor.

24 — T Total depth = 16 teet .

T

|

|
&
o
X3

oo

<1

| I
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BORING LOG

CLIENT: USACE

PROJECT NAME: Fi. Richardson — QUD

SITE: 35-752

JOB NUMBER: 8009~119

LOGGED BY:  J. Shapiro

BORING NUMBER: AP-3785

BORING BEPTH {ft 13 - SCREEN LENGTH {fth

BORING DIAMETER (in): 8 SCREEN TYPE:

WELL DEPTH {fil: SLOT SIZZ fink

WELL DIAMETER f(in): FILTER PACK: ’
APPROVED BY: S.Wrenn ~ SURFACE ELEVATION (it): 2627  DATE STARTED: 10/02/96

DRILLED BY: Hughes Orilling
METHOD: CME 75, 4.25 1D HSA

TOP OF CASING ELEV. (ft):
FIELD PARTY: C. Pelz ‘ NORTHING: = 113169.75
EASTING: 125775.03

DATE COMPLETED: 10/02/96

DEPTH
feet
LENGTH
RECOVERY

SAMP. NO.

SAMP. TYP. |

BLOWS/FT.

PID {ppm}

S0iL CLASS

DESCRIPTION AND REMARKS

WELL DIAGRAM

¥ 985752
I 2551

10 9685752
2651

20—

SS

§S

K]l

2.5

.,
e "'e ' v o GRAPHIC LOG

w
x

Yeliow/orange Well-graded SAND (SW), fine to medium, some coarse
sand, litile grave! to 2 inch diameter, subangular to subroundad, dry.
mostly.t to 2 inch gravel in cutiings.

Olive gray Well-graded SAND with Grave! (SW), fine to coarsz grained,
some gravel to 2 inch diameter, blocky, subrounded (mostly pea sizej,
moist. -

Groundwatier encountered at 12.5 ft bgs.

End of bering at 13 feetl.

TR T T N TR




Page 1 of 1

BORING LOG

CLIENT: USACE

PROJECT NAME: Ft. Richardsen — QUD

SITE: 35—7'52_

JOB NUMBER: 8000-18

LOGGED BY: 4 Shapiro  APPROVED 8Y: S, Wrenn
DRILLED BY: Hughes Drilling

METHOD: CME 75, 4.25 1D HSA

il L LS

BORING NUMBER: AP-3786

BORING DEPTH (ft 12 SCREEN LENGTH (ft);

BORING DIAMETER (in): 8 SCREEN TYPE: _

WELL DEPTH (ft) - SLOT SIZE (in): Q
WELL DIAMETER ({in): "FILTER PACK: . v
SURFACE ELEVATION (ft: 2606  DATE STARTED: 10/03/96

TOP OF CASING ELEV. (ft): DATE COMPLETED: 10/03/96

FIELD PARTY: C. Pelz NORTHING: 11313633

EASTING: - 125760.30

> : : =18 w
- =3¢ 5E B 2|8
zglelzl =« |12 =210 DESCRIPTION AND REMARKS : WELL DIAGRAM
LCIJJ |50 E = o o oL = :
2l ¢ |G|l |7 2|8
065752/65| 4| 05 |* .°| SP | Dark brown Poorly Graded SAND mth Gravel (SP), silty, fine gramed
275L P some pea gravel, subrounded, trace roots, dry. .
" '"_.' ] Yeflow/orange, Poorly Graded SANG (SP), very fine sar’sd, fittle medium to i
[ . coarse sand, little pea sized gravel, dry.
- e ] 1
- .-‘ -
') - .
- L]
e
s & - .
1
o : - LI .
5 9B5752!SS| 9 Lt o+ 71 Lithology same as above, dry to moist at £.75 feet. ]
285L : >t
. PR - -
.
e B 4
. . .,. - . / e
.
LR
.. — -
L
10 .98575_2‘ ss| 9 |283]° .7 "1 Olive gray and light brown Poerly Graded SAND {SP), silty, fine grained, ]
26SL _ . . fitile medium to coarse sand, littie gravel to 2 inch diameter, subangular
. 4 to subrounded, moist to wet, slight d|esel odor. -
| -» ..
¥ S Broundwater at 115 feet.

End of boring at 12 feet.

.
v"“"/
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Page fof I

BORING LOG

CLIENT: USACE
PROJECT NAME: Ft. Richardson — OUD

BORING NUMBER: "AP-3787
SCREEN LENGTH {ft)
SCREEN TYPE:

BORING DEPTH ({ft} 12
BORING DIAMETER (in) 8

SITE: 35-752 WELL DEPTH (ft) SLOT SIZE (in)k
JOB NUMBER: 8000-119 WELL OIAMETER {in) FILTER PACK:
LOGGED BY. J. Shapiro  APPROVED BY: S. Wrenn SURFACE ELEVATION ({ft): 258.9 CATE STARTED: 10/03/986
DRILLED BY: Hughes Drilling TOP OF CASING ELEV. (ftk DATE COMPLETED: 10/03/96
METHQD: CME 75, 4.25 ID HSA FIELD PARTY: C. Pelz NORTHING:  113135.92
EASTING:  {125598.45
il
= . N - — o . w
sl gl |g5| 2% )
o2 ia| € =28 el DESCRIPTION AND REMARKS WELL DIAGRAM | .-
[ E = o o lie =
L Pt =TI — — < o
o wvi| o a % o
085752155 21 11 |* .*f SP | Medium crown Poorly Braded SAND (SP), silty, fine grained, little medium
305L L. ‘I to coarse sang, litlle pea gravel, dry to moist.
:. ': i Black confact grading to medium gray, loose, coarse td medium sand, §
[ . with trace grave! to 2 inch diameter, subangular, wet.
e ™ . 7 -
985752/SS| 2| 15 [Jd 1 8B | Light brown, lithology same as upper 10 inches, wet.
381 ol | SMT . . "
S e Coarse sand, pea size gravel, loose, wet.
* _" - Light gray. arganicaily rich silt, little sand, thin band of organics at 3.75 n
AR feet, wel
L XY
i 065752/SS| 27| 13 {4 | 7 Light brown, fine sand, moist. : o ]
335t * e | Light brown Poorly Graded SAND with Silt and Gravel (SP-SM}, coarse to i
R medium grained, some cobbies to 3 inch diameter, angular, blocky, some
DS silt, wet to dry at 6.08 feet.
il ] ]
06575255 45 14 .+ % | SW | Light brown Well-graded SAND with Bravel {SW), silty, fine to coarse |
345L . . grained, some pea sized 1/4 to 2 inch diameter gravel, sybrounded, trace
.. cobbles, angular, blocky, tight, moisi. )
L — . -
10 LR ' ' : —
egggﬁz 58| 47] 25 o &1 88 | Light yellow/orange o olive gray Poorly Graded SAND with Silt {SP-SM),
o[o].] SM sifty, fine to coarse grained, irace gravel o 2.5-inch diameier,
o 7 subangular to subrounded, wet. N
LK . -
e Yellow/orange to olive gray Poorly Graded SAND with Gravel (SP), i

20—

/coarse grained sand, and fine gravel to 3/4-inch dismeter, rounded,
wet. .

£nd of boring at 12 fest.
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BORING LOG

CLIENT: USACE

PROJECT NAME: £t. Richardson — QUD

'SITE: 35-752

JOB N.UMBER: 900019

LOGGED BY: J. Sﬁapiro APPROVED BY: ‘S. Wrenn
DRILLED BY: Hughes Driliing

METHOD: ' CTME 75, 4.25 1D HSA

BORING NUMBER: AP-3788
SCREEN LENGTH (ft):
SCREEN TYPE:

BORING DEPTH (ft): 12

BORING DIAMETER (in): 8

WELL DEPTH (i) SLOT SIZE (i)

WELL DIAMETER (in): FILTER PACK:

SURFACE ELEVATION (ft) 258.2 msi DATE STARTED: [0/03/96

TOP OF CASING ELEV. (ft) DATE COMPLETED: 10/03/96

FIELD PARTY: 'C. Pelz NORTHING:  113,023.75
EASTING:  125,622.64

= : M - 8 n
= e = e I - B | :
a b % g o a 03" - o O ] DESCRIPTION AND REMARKS WELL DIAGRAM
E=1wio| = jElelolx|ld
wd | wd W <L | Paad =t =5
& | m a- % 0D .
9657521881 2| 15 ML | Olive gray SILT (ML), organically rich, littie coarse sand in the top 2
36SL : inches, little fine sand, moisi.
and -
985752 - : : : - -
375L * .| SP4 Light brown Poorly Graded SAND (SP), medium to coarse grained, little
{dup) . = pea sized gravel to 1/2-inch diameter, rounged, wet.

96575255 20| 17 ["e-F'SW | Medium brown Well—graded SAND {SH}, fine to coarse grained, little silt,

38SL .. 1 sittie fine gravel to 2.3 inch diameter, subrounded, moisi.
- 8-
P .
* .

5 _.' - N
* o I
_.‘ .- -1
. .
- ]
o LI ) . . ) .-
Qggggz 85| 24 U p 1 8P ] Lignt brown Poorly Graded SAND with Gravel [SP), mecium to coarse
nd ’ .« s ] grainsd, litile silt, little gravel te i~inch diameter, subrounded, some pea
9§5n752 T sized gravel, in bottom 5 inches, sibrounded, wet.

- 2 —

405L e

Yio— {dip) M _ o .
AFe= oes752iss| 25| 17 |, * .| 1 Olive gray Poorly Braded SAND {SP), coarse grained, gravel to 2 inch
41501 ] e diameter, subrounded and anguiar, loose, wet. _
7 * .- 1 Light yeliow/orange, coarse to medium grained sand, gravel'to 2 inch

o » diameter, subrounded, loose, wet. .

End of Doring at 12 feet.
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BORING LOG

CLIENT: USACE

PROJECT NAME: Fi. Richardson, UST 108, oun ‘

SITE: Bidg. 35-752

JOB NUMBER: 9000-107

LOGGEQ BY: J. Shapiro
ORILLED BY: Hughes Drilling
METHOD: CME 75, 4,25 I HSA, 3" 0D S8

APPROVED BY: S. Wrenn

‘BORING NUMBER: AP3817 -

SCREEN LENGTH {ft} 10
SCREEN TYPE: PVC
SLOT SIZE (in) 0.608

BORING DEPTH -{ft): 19
BCRING DIAMETER {in) 8
WELL BEPTH (ft): 1887
WELL DIAMETER (in): 2

FILTER PACK: 40-60 fieldpack
SURFALCE ELEVATION ({ft): 262.3 DATE STARTED: 5/19/98

TOP OF CASING ELEV. {ft): 261.82 DATE COMPLETED: 5/15/98

FIELD PARTY: 0. Britch NORTHING. 113281.05
"EASTING: 125735.99

DEPTH
feet
LENGTH

RECOVERY
SAMP. NQ,

—

SAMP. TYP,
BLOWS/FT.

PID {ppm}

SOIL CLASS

DESCRIPTION AND REMARKS

WELL OIAGRAM

985752
003sL

5 985752
0045L

10 085752
0055L

5 985752
008SL

20—

o0
w

SS

S5

SSs

(o)

25

38

@
=

6.9

434

350

0]

- {0 ] GRAPHIC LOG

0

@
=

[

Dark brown Silty GRAVEL with Sand (GM), gravel 1/4 in.. to 15 in.
diameter, subroynded, same medium sand, greater than 15% siit,

=
-

‘[ spoon, little gravel, 1/4 in. 1o 1/2 in. -diamier, subrounded. Calor change
T to dark brown/black at 21" in spoon. Color change may be due.to bits of

Yellowish~erapge SILT (ML) zone of fine to medium sand at 18 to 21" in

coal,

SP-SM

Dark to light brown Poorly Graded SAND with Silt and Gravet (SP-SM) .
5-5,33" Medium io coarse sand, 15% gravel, 1/4 in. to 1/2in.
diameter, subrounded, trace silt, moist.
B.33'-5,75' Fine sand grading to silt and back to fine sand,
dry io meisi. .
5.75'-8.33' Fine to coarse sand, 20% gravel, 1/4 in. diameter,
moist, :

g b 0
4]

4

0

U
(

0]
0]

GM

1 coarse sand, some silt, wet, siight petroleum odor, possible stain ing at

TWater level measured white drilling at approximately 1.7 £t bgs.

Yellowish-orange Silty GRAVEL with Sand (BM), Gravel 1/4 in. to 2 in.
diameter, subrounded to subanguiar, poorly graded, some medium to

pottom of sampie.

—TT

SP-SM

1

“I petroleum odor, staining, saturated.

Dark gray Pdorly Graded SAND with Siit and Gravel (SP-SM), medium to
coarse sand, little gravel io 2 in. diameier, subrounded, little silt, streng

Brain Size Analysis: 38% Gravel, 58% Sand, 7% Fines.

End of baring at 19 feet.

bentonite chips ~——s)

2" Sch, 40 PVC
=T

I .
T

T O T

" 140—60 ffe/dpac-k ‘

10=20 outer annulus
1

L

_ I*“— ‘2".PV_C‘ 0.908" Sl_offed‘Sr:r
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BORING LOG

CLIENT: U

SACE

PROJECT NAME: Ft. Richardson, UST 1109, oUO

SITE: “Bkig. 35-752

JOB NUMBER: 800C-107

LOGGED BY:
DRILLED BY:
ME THOD;

J. ‘Shapiro

APPROVED BY:
Hughes Drilling
CME 75, 4.25 1D HSA, 3" 00 S5

BORING NUMBER: AP3St8

SCREEN LENGBTH ({ft)
SCREEN TYPE: PVC

BCRING DEPTH (fi): 18
BORING DIAMETER (in): 8
WELL OEPTH {ft): 18.67
WELL DIAMETER (in}: 2

le]

SLOT SIZE n): 0008
FILTER PACK: 40-80 fieldpack

S. wWrenn SURFACE ELEVATION (ft): 263.2 DATE STARTED: 5/19/68
TOP OF CASING ELEV. [ft); 26578 DATE COMPLETED: 5/19/98

FIELD PARTY: D. Briteh NORTHING: 113228.05
EASTING: 125703.51

WELL DIAGRAM

985752
o108L.

] 20—

T >_ : . ' 9 w0
a — "é‘ w
z & Fisiglo| 3 -
& z Il 21 =]} © DESCRIPTION AND REMARKS
& e
= [35) Z| & [T - =
[84) =L e — ! o
= [#3] m o o @A
¥ . _ .
ss| 8 [nex[-i-[| SM [Light brown Silty SAND {SM), BO% silt and fine sand, some coarse sand
: e and gravel, gravei 1/4 in. to 2 1/2 in. diamier, subangular to subrounded,
AR T dry. Rootlets in top 6 in,
R O85752/SS| 5 R0.8MT TSP (1. brown Poorly Graded SAND With Gravel (SP), fins to medum sand, and
008SL{ - - ML avel, 1/4 to 1in. diam., Subrounded, trace fines, moist.
- ILt. brown SILT {ML) sitt with & coupie of large pieces of gravel, 1 to 2
in. diam., rounded, moist.
0 085752/SS| 54|17.4¥5~ IGP-GM| Light brown Poorly Graded GRAVEL with Siit and Sand (BP-GM), gravel |
G09SL —-—r= in. to 2 in. ‘dismeter, subrounded to angular, some shattered by the
E=F T spoon, some fine to coarse sand, litite silt, dry to moist.
a¥re
_ o
: =31 B
v = Water measured while drilling at approximately 12.5 fi bgs. No product
‘ o - detected with interface probe although giobules of (apparent) product
> < were noticed on the probe upon retrieval.
=N
e 1
= .
85| 30| 450 [T 1S g Dark gray Poorly Graded SAND with Sitt and Grave! (SP-SM), medium io

‘| coarse sand, some gravel, litlle silt, strong hydrocarbon odor, sheen on

spoon.

Grain Size Analysis: 42% Gravel, 48% Sand, 10% Fines.

b 2" PVC 0.008" Stotted Scr., 40-60 fieldpack ~——se—— 2" Sch. 40 PYC, vented at top, ——]
i 1

bentonite chips

T

10-20 outer annulis
. .

* 1End of boting at 19 feet.
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BORING LOG

CLIENT: USACE

PROJECT NAME: Ft. Richardsan, 5T 1109, CUD

SITE:

Bidg. 35-752

JOB NUMBER: 9G00-~107

BORING NUMBER: AP3819

SCREEN LENGTH (ft):
SCREEN TYPE:

SLOT SIZE (ink
FILTER PACK:

BORING DEPTH (fi) 24
BORING DIAMETER fin): 8
WELL DEPTH (ft):

WELL DIAMETER (in):

LOGGED BY: J. Shapiro APPROVED BY. S. Wrenn SURFACE ELEVATION (ft): 282.75 DATE STARTED: 5/20/98
DRILLED BY: Hughes Orilling TOP OF CASING ELEV. (ft) DATE COMPLETED: &/20/08
METHCD: CME 75, 4.25 1D HSA, 3" 00 S8 FIELD PARTY: 0. Britch NORTHING: .13245.46
EASTING: 125715.07
f . ) ; fia} 0
> T — o
= =gl 2 |Ele &l < -
= [ % 3 a o c?r_a 2 2.0 DESCRIPTION AND REMARKS WELL DIAGRAM
W i = __, -
I Lt § QD = = O [ [ =
— 5y ] <L = — =T o
o [7x] m = % N
_5-‘_: 6P-6M[ approximately 1 ft of asphali underlain by fill
= :
085752|1SS| 0 [10.8%. < - “JLight brown Poorly Graded GRAVEL with Silt and Sand (GP--GM), gravel .
MISL = - S /4 in. to 2 in. diameter, subrounded to subangular, and medium to coarse
);.j?é - sand, littie sit, moist. . i
= - <
. o . -1 -
S
X
e 1 -
<
5 ‘ = - < : _ _
BBSTS2)SS) 16| 56X | *15P-SM]Light brown Poorly Graded SAND with Sit and Bravel (SP-SM), mediun to
2SL e coarse sand, some gravel, /4 in. to 15 in. diameter, subrounded, fittle
Lo 7 silt, moist. 7
- e
. ..
2. 7 3
T
.. .
- .-’-
- .
. . = .
T
. » . . .
0 BS752i5S| 271 521t - “1Dark gray Poorly Graded SAND with Sit and Gravef (SP-SM), medium to —
013sL | - o coarse sand, and gravel, 1/4 in. .to 2 in. diameter, subangular to
and > a - subrounded, poorly graded, little silt, wet, siaining, sirong hydrocarbon .
02551 . odor. ‘
{aup} =t i R
¥ - . :.
.- .._
=0 “I Grain Size Analysis: 59% Gravel, 38% Sand, 8% Fines. 1
) i _
LI }
. i A'-A .
Lo g5752|ss! 23{ss0|* . . “TDark gray Poorly Graded SAND with Sit and Gravel (SP-SM), strong —
014sL | - - = hydrocarbon odor.
and .. 1 15-i5.92" Medium to coarse sand and fine gravel {I/4in. to /2 in, .
o285L L diameter, poorly graged, subrounded to subangular), Fittle silt, wet
{dup} .. 15.02-18.42" Fine 1o medium sand, trace fines, wel. |
7 . [water level measured while driling at approximately 12.3 ft bgs Praduct
. detecied with inlerface probe - unable to determine thickness.
— . .. . -t -
- W,
i LI n n
.
P )
2 5P -




Page 2 of 2

BORING LOG

T NI LI e R S ou | Y1)

BORING NUMBER: AP3819

CLIENT: USACE BORING DEPTH (ft): 24 SCREEN LENGTH (ft):
PROJECT NAME: Fi. Richardsen, UST 1109, OUD BORING DIAMETER {ink 8 SCREEN TYPE:
SITE: Bidg, 35-752 WELL DEPTH (ftk SLOT SIZE f(ink
JOB NUMBER: 8000-107 WELL DIAMETER f{in): FILTER PACK:
LOGSED BY: 4. Shapiro APPRCVED BY: 5. Wrenn SURFACE ELEVATION (fty 282.75 DATE STARTED: 5/20/98
‘DRILLED'BY: Hughes Crilling ‘ TOP OF CASING ELEV. '.(-ft): DATE COMPLETED: 5/20/98
METHODD: CME 75, 4.25 ID HSA, 3" 00 SS - FIELD PARTY. D. Britch " NORTHING: 113245.48
EASTING:  125715.07
. . o tn
> N o -1 = Q v
& o % 3 . % o g 1= 1= ) DESCRIPTION ANG REMARKS WELL DIAGRAM
M-ty &) = =l o 9. =58 =
=gl » 158 |2]E| B | |
G85752|SS5¢ 18] 122 {* .*| SP }20-20.75' Ok. gray Poorly Graded SAND with Gravel (SP). medium to
QI58L: 1 48 12~ arse sand, and fine gravel {1/4 to 1/2 in. diam.), trace fines,
and - 1 SM -+ g5turated. - y
0i65L o] 20.75-21.58" Otive gray Silty SAND with Gravel (SM), fine sand, some silt,
oB5752isS| 51 43 — -httle gravel, to 1in. diam., subrounded o subangular, poorly graded, wei. 1
oISt R 21.58-21.92' Clive gray Sandy CLAY with Gravel (CL), fine sand, some
- gravel, to 1in. dizameter, subangular to sebrounded, poorly graded, wet. - -
_____ Greenish gray to yellowish—orange Sandy CLAY with Gravel (CL), wet, )
milar to 21,58 to 21.92" interval. N¢ noticeable staining or odor. ] 1
] End of boring at 22 feet. Last spoon collected from 22 {0 24 fi bgs.
% NOTE: Sample 98575201551 is for 20 to 20.75 ft bgs. Sample N
B857520i6SL is for 20.75 to 21.82 ft bgs. '
30~ E ]
F— - -
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BORING LOG

CLIENT: USACE
PROJECT NAME: Ft. Richardson, UST 1109, OUD

BORING NUMBER: AP3920

SCREEN LENGTH (ft)
SCREEN TYPE: PVC

BORING DEPTH- (ftk 22
BORING DIAMETER (in): 8

SITE; Bldg. 35-752 WELL DEPTH {ft) 20 SLOT SIZE (in); 0.008
JOB NUMBER: 80G0-~107 WELL DIAMETER ¢in): 2 FILTER PACK: 40-60 fieidp-ac.k
LOGGED BY: J. Shapiro APPROVED BY: S, Wrenn SURFACE ELEVATION (ft) 262.9 OATE STARTED: 5/20/98
DRILLED BY: Hughes Driling TOP OF CASING ELEY. (ft); 262.43 DATE COMPLETED: 5/20/08
METHOD: CME 75, 4.25 ID HSA, 3" 00 HSA FIELD PARTY: D. Britch NORTHING: 11326C.08
EASTING: 125705.38
. . o w
ot - a - — (=3
=ElE| 2 Zj5 B2 2 I
a P12z a al 81— = o DESCRIPTION AND REMARKS WELL DIAGRAM .
Le|l=at = T
oTimgl £ |E|S e & 2 _ \
| © w@ ||l F
(D .
ooc BP~GMI Drilled approximately one foot through asphaft and fill prior to colieciing
" E siJoc sample. : _ . R
2 15 24,34 - < - y : _ y
58122?_ SS 4 :;.Oc Light brown Poorly Graded GRAVEL with Silt and Sand (GP-GM), gravet | = | |
X=% in. to 3in. diameter, blocky, subrounded to subangular, and medium to 1 |
- S coarse sand, little fines, dry. 2
[ -
> - O 5
o G | . & 7
‘ L =
o ?_ &
= - B Py |
5 | ke A1
S . : = 0
9032507551_2 85| WO[37XT.T1 8M | vellowish—orange to iight brown Sitty SAND (SM), dry. 3 3
o 5-6.42" Interbedded fine sand and silt, dense, yellowish~orange. &
7 6.42-86.87" Light brown fine to cearse sand, and gravei to 1in. E
diameter, subrounded, poorly graded, trace fines. |
. : ¥ y g
gggg?_z SS| 15} B4 *. _.-'_ SP-SM| Yellowish-orange to Jight brown Poorly Graded SAND with Silt and Grave!
. e (SP-SM), medivm to coarse sand, and gravel, mastly 1/4 in. to1in. b
L e 7| diameter, subrounded to subangular, poorly graded, iittle sitt, wet. Skght B
- ,"' petroleum odor. Possible staining near Dotiom of sample, af; -
« e . : ' I 2 A
. L -- IS
7 D T} Water level measured while drilling at 13 ft bgs. & 5
| SRk [T NE=HE
3 = _ Sk S
- C nl: CI\;
::DQ‘C N : : . E - S
15 OB5752188| 28!372{ 71 Dark gray Poorly Graded GRAVEL with Silt and Sand (GP-GM), gravel i/4 | <[
G22SL > in. io 2 in. diameter, angular, some coarse sand, titile silt, loose, 2
and o {saturated. Petroteum odor and staining noted. 19k i
027sL == @}
| (dup) SC I S8 ]
Syr= 2l
" E=H| . Fal 4
- R - &y W
i .
B =i - : _
| < ;
20— 24 Ly
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BORING LOG

CLIENT: USACE
PROJECT NAME: Ft. Richardson, UST 109, CUD

SITE:  Bldg. 35-752
JOB NUMBER: 9000-107

LOGGED BY: . Shapiro  APPROVED BY: S.

DRILLED BY: Hughes Drilling
METHOD: CME 75, 4.25 I0 HSA, 3" 0D HSA

RIS SRR IR SOOV NN E SN MO 1 N0 WAV W R I 51 11

BORING NUMBER: AP3920

BORING DEPTH ({ft) 22 SCREEN LENGTH (ft) 10
BORING DIAMETER fin) 8 SCREEN TYPE: PYC
WELL DEPTH (fi): 20 SLOT SIZE [im): 0.008

* WELL DIAMETER f{in): 2

FILTER PACK: 4(G-80 fieldpack

Wrenn SURFA-C.E ELEVATION (ft): 262.9 DATE STARTED: 5/20/88
TOP OF CASING ELEV. {ft) 262.43 DATE COMPLETED: 5/20/98

FIELD PARTY: "D. Britch NCORTHING: 1132680.09

EASTING: 125705.39 .

DESCRIPTION AND REMARKS

| WELL DIAGRAM

> - g o
JE1 ik g al = _

3l [g12(21E] ¢S

S | 5leik| g

d wl@ | ez 3
OB5752{8S| 32{83.81 C GP-GM

474 =
: X . p SP ~
85752 .

25— -
30— T
35'_— =
£ 40— _

Clive gray Poorly Graded GRAVEL with Silt (GP-GM], fine {o medium gravel .

/4in. tolin. diameter), subrounded to rounded, httie silt, little coarse
nd, saturated, loose.

Grain Size Analysis: 468% Gravel, 51% Sand. 5% Fines.

reenish gray Poorly Graded SAND with Gravel (SP), fine sand, some
ravel /2 in. to 2 in., stbangular to subrounded, poorly graded, wet.

Grain Size Analysis: 17% Bravel, 47% Sand, 33% Finas.

End of poring at 20 feei. Last split spoon coliected from 20 to 215 ft
bas.

*Indicates elevated ATH reading may be due to baggie rather than an
indication of contamination.

NOTE: 9857520235 is sampie of 20 to 20.8 ft bgs. G85752024SL is
sample of 20.8 to 21.5 ft bgs.




APPENDIX B

GPR investigation notes are located in file GPRinfo.xlIs (Microsoft Excel 2000) and in
.txt format for those who do not use Excel.

The GPR digital data are orgam'zed by date collected in *.bmp files. Refer to
GPRinfo.xls for information on the digital data files.

The DC Resistivity data are located in a folder named “resistivity.”
Appendix B is located on CDROM available from the authors (Beth Astley (907) 384-

0513, bastley @crrel.usace.army.mil) or from the Department of Public Works
Environmental lerary if not mcluded W1th thJs report









