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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 ofFort Richardson's main 

cantonment between the Davis Highway and Ship Creek (Fig. 1). Building 35-750 

functions as a control center for the high frequency 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-kVA 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-

7 50 and across the parking lot along a low area 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, 

Ci 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 communication). Another 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 ). 

0 

0 

Four SO-gallon drums of diesel fuel were poured on the pooled PCB oils, and this 

mixture was ignited by the 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 of0.9 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 3 (1600 yd3
) of soil was 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 m3 (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 subsequently leveled 

Q with gravel fill and paved. 

0 

0 

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 (US T'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 field 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 tol6 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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detennined by the contrast in relative dielectric permittivity e across the interface. The 

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

d = ct/2--/e (1) 

where c is the free space speed oflight (3 x 108 mis), tis time, and the factor of two 

accounts for the round trip propagation path. 

Buried objects such as pipes, electrical wires, or drums 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 logs 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 transects that trend northwest to 

southeast and 16 transects that trend east to west, each spaced about 1 m apart, were 

profiled to look for the presumed former trench on the southeast comer 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. Particular 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 bum pit. 

The locations of GPR transects were mapped by GPS using a Trimble Pro-XR receiver 

and a TSCl 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 driving 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 the induced voltage between two inner electrodes is then 

measured (Fig. 5). An apparent resistivity is calculated from the ratio of voltage to 

current. Electrodes are spaced equally from one another to form an array, and the 

distance between adjacent electrodes 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 soils. 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 lot 

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 from 

Q the parking lot excavation. The deepest horizon is discontinuous and is interpreted as a 

stratigraphic change from silty sand to clean sand or sandy gravel (Fig. 7 and 8). 

0 

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 burn pit area. 

A prominent linear feature was located between Building 35-750 and 35-752 on the I­

m grid transects at approximately I 0 m from the start of each transect (Fig. 9). It is 

oriented north-south and interpreted as a buried utilidor (Fig. 4). As-built drawings from 

Building 35-752 show a concrete conduit running from the generators in Building 35-752 

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 vertical variations in the resistivity values, the sounding results were 

modeled using RESIX PLUS™ 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 each 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 silty, 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 I A- to 3.6 
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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 of673 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 soil 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 m to 1198 

ohm-mat 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-mat 50 mis interpreted as a change to a more resistive sandy 

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

~ V 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 parking lot 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 

sediments. 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 comers 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 values 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 possible where the asphalt is 
~ U present, limiting the extent of data collection in the parking lot area. 

0 

0 

CONCLUSIONS 

This geophysical investigation did not find evidence for a subsurface depression that 

may be associated with the burn 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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Figure 4. Locations of the detailed 1-m grid (TG) and angled transects (capital letters). The 1-m grid transects were 
recorded from east to west. Angled transects were collected west to east or northwest to southeast. Thicker gray 
lines indicate locations of buried objects inteipreted as utility lines. 
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Figure 12. DC resistivity Profile 1 (top) and Profile 2 (bottom) data. Stratigraphic 
interpretations based on the resistivity and nearby borehole logs are shown. 
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.------------------,,----------===-=::-=:-=--::=---::--:---r--Piezomete 
Project FT RICHARDSON, AK DEPARTMENT OF THE ARMY UST REMEDIATION sheet 1 _ ot ~ 

North Pacific Division 
U.S. Army Engineer District Alaska 

Location Coordinates 
Northing 113, 158 Easting 125,665 
Drilling Agency Corps of Engineers 

EXPLORATION LOG !----, Other Alaska District 
Name of Driller Hole Nt.llber 

Field BR-12 Permanent AP-2 9 8 2 K. Mitchell overcast, 60" 
Type of Hole 

Test Pit 
Size and Type of Bit 

1211 Rollow stem 

Auger Hole 

Depth To 

o.o 
Depth Drilled 

24.0 
MSL Type of Equipnent Elevation 

Datun ~~ Acker soil Max 

Total Depth 
24.0 

Number of Samples 

4 
Type of Samples Depth to 

Groundwater 
16.0 

Date 

Depth 
in Feet 

5 

10 

Grab and Drive 21 August 1990 
Inspector 
T. Reed 

Soil 

Chief, Soils Section 
J. Raychel 

Max 

Chief. Geotechnical Branch 
D. Thomas 

Sample Legend Classification Size Description and Remarks 

~·· GW 

11111 GM 

11 rown moist, round~d 
ravei, coarse to fine 
and 

11 6%Gr 27%~a 17%Fines F2 
rown moist, round~d 
raveif._ coarse to fine 
and, L:22, PI=4i l!NU<1 

* 1/14/11 

~11-Graded GRAVE 11 

1th Sand 
5%Gr 30%Sa 5%Fin~s S1 
rav to brown, moist, . 
ubl!.ngular qrave!.,_ medi 
o coarse sand, .t1.r1u=o 

~11-G+aded GRAVE 
1th Silt and San 

ilty GRAVEL with 
and 

II 

*23/49/52 

3%Gr;38%Sa;9%Fines S1 
rown to qravi wet . 
ounded qrave:.1. meA:i.um to 
oarse sand, W!lu=2.o 

*14/23/29 

4%Gr 41%Sa 15%Fines F2 
rown wet rounded 
raveiL __ meAium to coarse 
and, !UIU=O 

*16/12/14 

ottom,of hole 24.0 
levation 238.2 

rol,lndwater e:J._ev. ~46,2 
stimated during dr1ll1n 

Number of blow~ to drive 
2.s11 I.D. split spoon 
~pler each li 11 incl;ement 
1th.a 300-pound hammer 
alling 30 11 

onit9rinq wel+ installe 
(see installation log) 

Project FT RICHARDSON, AK Hole Nlllber 
~ST REMEDIATION AP-2982 
'-----.,.----------'--Piezomete 

------- ------,o;-----;-o_"_= c;,- ---------.- -



~---------------~--------------~~Piezomete 
Project FT RJ:CHlUU)SON, AK DEPARTMENT OF THE ARMY 

North Pacific Division 
U.S. Antrf Engineer District Alaska 

INSTALLATION LOG 
Hole Nlllber 
Field B:S:-l.2 
Type of Hole 

Permanent AP-2 9 8 2 

UST REMEDIATION Sheet 2 Of fl 
Location Coordinates 
Northing l.l.3, l.58 Easting l.25,665 
Ori ll ing Agency 

,_._~othei-

· Name of Driller 
K. Mitchel.1 

Corps of Engineers 

Alaska District 
\leather 

Overcast, 60" 

Test Pit Auger Hole 

Depth To 

o.o 
Depth Drilled 

24.0 
Total Depth 

24.0 
size and Type of Bit 

l.2" Koll.ow stem 
ElevatiCn 
Datun 

MSL Type of Equipnent 

Acker Soil. Max 
Type of Samples Depth to 

Groundwater 
Date 

eY~ti~ e Inspecto[" 
262.20 T. Reed 

TOP OF +l.3 1-

PVC PIPE 

s.s•-

9.4•_-

11.0'-

14.3'-

-~- 21.s•, s121;90 

l.6.0 2l. August 1990 
Chief, soils Section Chief, Geotechnical Branch 

D. Thomas J. Raychel. 

~-~<:--~ 6" x 6 11 

LOCKING CASING 

<---- . nucn:oN CAP 

G.L.i 

<-- EXISTING SAND & 
GRAVEL 

1-- SEllTONITE PELLETS 

I>> LI 

,~ SENTONITE SLtll!RY 

I<-- SENTONITE PELLETS 

<-·· -- l.S.6 1 X 2" PVC 
PIPE 

<-- CLEAN SAND 

<- -- 2• I.D. X 4.2" o.o. X 
10' PVC PREPACKED 
WELL SCREEN 

= -- CAVE -l:N 

24.3 1-

24.6'- 4n PVC ENO CAP 

Project FT RICHARDSON 1 AK Hole Nud>er 

( ·· .. u -, 

UST REMEDIATION AP-2982 
L.::=:.__;=======-------~-'D~ ----·--
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DEPARTMENT OF THE AlU!Y 
Project FT RICHARDSON, AK 
UST REMEDIATION I 

Piezomete:'" 

Sheet 1 Of ::J.... 

North Pacific Division 
U~S. Army Engineer District Alaska 

Location Coordina.tes 
Northing 113 ,158 Easting 125, 767 
Drilling Agency 1 1 Corps of Engineers 

EXPLORATION LOG 1 Other Alaska District 
Hole NurtJer Name of Ori l ler · j"eather 
Field BR-13 PermanentAP-2983 K. Mitchell Overcast, 65" 
Type of Hole t I JDepth To 'Depth Drilled 'Total Depth 

1 Test Pit , 1Auger Hole I O.O 24.0 24.0 
Size and Type of Sit Elevation 1MSL 'Type of Equipment 

12" Rollow Stem Datun Acker Soil Max I I 

Nunber of Samples 
4 

'

Type.of samples 
Grab and Drive 

'

Depth to 
Groundwater 
17.0 

Date 

21 August 1990 
,top OT HOle 
Elevation 

262. 70 
Inspector 
T. Reed 

Depth % Soil 
!Chief, Soils Section 

J. Raychel 

Max 

Chief, Geote'chnical Branch 
D. Thomas 

in Feet Water Sample Legend Classification Size Des~ription and Remarks 

---------
5- ll:;P-G 

---------
10------.---- GW 
15---

oorlv G+aded, 
RAVEL with Silt, 

$and; and Cobbles 

3" orown1 moist, rounded 
~rave ,,__medium to coarse 
§and, .l:UIU:O 

3~11 70%Gr 24%:?a 6%Fines Sl 
orown1 moist, rounded 
~rave J __ medium to coarse 
!land .l:1J!IU=O 

, *10/18/19 

47%Gr 46%~a 7%Fines s1 
brown moist, rounded 
~raveiJ _ _111.edium to coarse 
!land .IUiU::O 

, *33/34/45 

~
:~11-Graded GRAVEI 511 
ith sand and 
obbles 

1%Gr 36%Sa 3%Fines PFS 
>rown1 wet~.semi-rounded •rave J--~eaium to coarse 
and .IUiu=o 

- , *11/28/39 
--~--~---------~---------------- . --

illttl 
--

20-
SP 

------

1?9orly Graded SANDS" 
111i th Gravel and 
::obbles 

l5%Gr 50%Sa 5%Fines NFS 

i~~~iJ~~fneri~n~~~rse 
~and .1:1J!1=7 

, *19/30/24 

- I' 3ottom of hole 24. o 
-l====i'====F=====l====================l==!l~levation 238.7 -

25---------- .. ; ';' 'i '"' 

30-
.,. 

., -;i: 

;ro¥ndwater e+ev. ?45,7 
estimated during drilling 

*N~er of blo~s to drive 
a 2-.11 I.D. split.spoon 
s~pler each 611 increment 
~itn.a 300-pound hammer 
.alling 3011 

(onit9rinq wel+ installec 
(see installation log) 

!
Hole Nurber 

A~-2983 
Piezometer 



,.---------------......,---------------~-Piezomete Project FT R:X:CHAlU)SON, AK DEPARTMENT OF THE ARMY 

North Pacific Division 
U.S. Anrrt Engineer District Alaska 

INSTALLATION LOG 

UST REMED:X:AT:X:ON Sheet 2 of ;jl!. 
Location Coordinates 
Northing · 113 1 158 Easting 125,767 
Drilling Agency 

Other 
Corps of Engineers 

Alaska District 
Name of Driller Hole Nurber 

Field Bll-13 Pe!'1118nentAP-2983 K. Mitchell overcast,. 65° 
Type of Hole 

,.---.·test Pit 

·.Size and Type of Bit 
12" llol.l.ow stem 

Auger Hole 
Elevation 
Oat1.m1 

Depth To 

o.o 
Depth Ori lled 

24.0 
MSL Type of Equipnent 

Acker Soil. Max 

Total Depth 
24.0 

Nuli>er of S0111'les 
0 

Type of s~les Depth to 
GrOundwater 
17 .o 

Date 

ef~tic~ e Inspector 
262 • 7 0 T. Reed 

+2.2 1-

TOP OF +1.s•­
PVC PJ:PE 

9.7'-

11.2 1-

-!- 11.4 f, 9/26/90 

= 
13.8 1 -

23 .. s•-
24.0•-

22 August 1990 
Chief, Soils Section 

J. Rayc:hel. 
Chief 1 Geotechnical Branch 

D. Thomas 

<:---

<--

6tt x 6" 
LOCXI!IG CASING 

FlUC'l'ION CAP 

G.L.=i 

EXISTING SAND & 
GRAVEL 

15.3 I x 2" PVC 
PIPE 

-- BENTONITE PELL!:TS 

<-- CLEAN SAND 

<- -- 2" I.D·. X 4.2" O.D. X 

I<- i2 11 ->I 

10' PVC ·PREPACKED 
WELL SCREEN 

CAVE IN 

4" PVC END CAP 

Project FT RICHARDSON, AK Hole NIJli>er 
AP-2983 

~U~S~T;:_;RE==ME==~D~:X:~A~T~I~O~N'--~~~~-'---'n•-----•-

() 
) 
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0) 

.--~~~~~~~~~~~~~~--,~---~~~,.,--::----,,---~,,.,,.-~--.~~r--·Piezomete 
Project FT RICHARDSON, AK DEPARTMENT OF THE ARMY UST REMEDIATION Sheet l of ::i... 

North Pacifi~ Division 
U.S. Army Engineer District Alaska 

Location Coordinates 
Northing 113, 118 Easting 125, 767 
Drilling Agency Corps of Engineers 

EXPLORATION LOG Other Alaska District 
Name of Driller Hole Nurber 

Field BE-14 Permanent AP-2 9 8 4 K. Mitchell overcast, 65" 
Type of Hole 

Test Pi.t 
Size and Type of Bit 

1211 Hollow stem 

Auger Hole 
Elevation 
Datun 

Depth To 

o.o 
Depth Drilled 

19.0 
MSL Type of Equipment 

Acker soil Max 

Total Depth 

19.0 

Nl.lllber of Samples 
4 

Type of S-les 
Drive 

Depth to 
GrOundwater 
14.0 

Date 
22 August 1990 

Depth 
in Feet 

5 

10 

15 

Inspector 
T. Reed 

Soil 

Chief, Soils section 
J. Raychel 

Hax 

Chief, Geotechnical Branch 
D. Thomas 

Sample Legend Classification Size Description and Remarks 

.ML 
GW 

ILT with sand 

~11-Graded GRAVE 
1th Sand 

II 

, .. 

o soil S'ilDJ.Ple taken, 
rown1 mo1st6 sa~dI rave , HNU= , Fil ----------

3%Sa 77%fines F4 
rown1 mo+st, traces of 

ave , fine sand, ENu=l 
*4/6/8 

4%Gr 32%~a 4%Fines Sl 
rown1 mois~, anqular 
rave J _ _!lled1um to coarse 
and .111n1=0 

I *8/18/22 

2%Gr 37%Sa ll%Fines fl 
rown, wet qrave!J __ medi 
o coarse sand, ~u=o 

. *9/18/25 

ottom of hole 19.0 
levation 240.5 

ro~ndwater eiev. ?45,5 
stimated during drillin 
NUmber of blow~ to driv 
2.5" I.D. spli~ spoon 

9l!IP1er each 0 11 increment 
ith a 300-pound hammer 
alling 3011 

onitQrinq we1i installe 
(see installation log) 

Project FT R!CEARDSON 1 AK Hole NU!Cer 
AP-2984 

~U~S~T::..,..~REME=·==~D~I~A~T~I~O~N--.~~--~~~~Piezometer ~'! " 

·_ ,_,.,_~·-# '-~, " -~~,..--y_,_ ,,_,,,,,,,_ 



r----------------r----::::::"""'.=-:---:-::-:'.'"--,,----~----..,--'Piezomete 
Project FT RJ:CRARDSON, AX DEPARTMENT OF THE ARMY 

North Pacific Division 
U.S. Army Engineer Oistriet Alaska 

INSTALLATION LOG 

UST REMEDJ:ATJ:ON Sheet 2 Of ~ 
Location Coordinates 
Northing l.l., 311$ Easting 125, 767 
Drilling Agency 

1---. Other 
Name of Driller 

Corps of Engineers 

Alaska District 
Hole Nl.lli:>er 

Field Bll-l.4 Permanent AP-2 9 8 4 K. Mitchel.l 65" 
Type of Hole 

Test Pit 
Size and Type of Bit 

12" Rollow stem 

Auger Hole 

Depth To 

o.o 
Depth Drilled 

19.0 
HSL Type of Equi pnent Elevation 

O.atun .----, Acker Soil Max 

Total Depth 

19.Q 

HUli:>er of S~les 

0 
Type of S~les Depth to 

Groundwater 
Date 

Inspector 
T. Reed 

+2.6 1-

TOP OF +l .. 7 1-

PVC PIPE 

s.2•-

6.7'-

s.s•-

18.5'-
18.8 '-

14.0 22 August 1990 
Chief, Soils Section 

J. Raychel 
Chief, Geotechnical Br81'1Ch 

n. Thomas· 

6 111 x 61l 
< LOCllillG CAS:ctlG 

< Tl!READED CAP 

G.L.-, 

<-- EXISTING SAND & 
GRAVEL 

BENTONITE SLURRY 

I 10 1 X 2" PVC 
PIPE 

BENTOlllTE PELU!'?S 

<-- CLEAN SAND 

<- -- 2 111 I.D .. X 4.2111 0 .. 0. X 

I<- i2• ->I 

10' PVC PREPACK!D 
WELL SCREEN 

-- CAVE IN 

4 n PVC 'END CAP 

)CJ 

( \ 
·U 
. ) 

Project FT RICHARDSON, AK Hole Humer 
~tJ.:;.;:;S~T--'R~EME=--~·~D~J:~A~T~J:~O.:;.;:;N'----------'·!:f:::!.~!+A~ 
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0, 

..-~~~~~~~~~~~~~~-,~~~~~~~~~~~~~~~~-·Piezomete 

Project FT RICHARDSON 1 AK DEPARTMENT OF THE ARMY UST REMEDIATION Sheet 1 Of 1-
North Pacific Oivisi~n 
U.S. Army Engineer DiStiict Alaska 

Location coordinates 
Northing 113 1 086 Easting 125,718 
Dr-ill ing Agency 

EXPLORATION LOG Other 

Name of Ori l ler 

Corps of Engineers 

Alaska District 
\.leather Hole NUTber 

Field BH-15 Permanent AP-2 9 8 5 K. Mitchell Li ht rain, 65" 
Type of Hole 

Test Pit 
Size and Type of Bit 

1211 Hollow stem 

Auger Hole 
Elevation 
Datun 

Depth To 

o.o 
Depth Drilled Total Depth 

:1.4.0 14.0 
MSL Type Of Equipnent 

Acker soil Max 
Nt.mlber of Samples 

2 
Type of Samples 
Drive 

Depth to 
Groundwater 
10.5 

Date 
23 August 1990 

Depth 
in Feet 

5 

10 
~ 

Inspector 
T. Reed 

Soil 

Chief, Soils Section 
J. Raychel 

Max 

Chief, Geotechnical Branch 
D. Thomas 

Sample Legend Classification Size DescriPtion and·Remarks 

GW 

SP 

fi!l.l-Graded GRAVE II 

1th.Sand 

- - - -

9orl.~ Graded SlUID II 

1th ravel and 
obbles · 

rown moist silt with 
ravei, HNu=o at 2 • dept 

5%Gr 30%Sa 5%Finfi!S PFS 
rown to gray mo1s~, 
ounded iravefni.umed1um to 
oarse s nd, =O 

*6/26/34 
- -.- - - - - - - - -

3%Gr 62%Sa 5%Fines s2 
rown to gra!, wet, . 
ubrounde i avel&umed1 
o coarse s nd, =o 

*12/37/37 

ottom of hole 14.0 
levation 243.2 

ro~ndwater eiev. ~46,7 
st1mated dur1ng dr1ll1n 

Nlllllber of blovs to drive 
2 =-~· I. D. spl1 t. spoon 

;µnpler each 611 1ncrement 
1th a 300-pound hammer 
alling 30" 

onit9ring we1i installe 
(see 1nstallat1on well) 

Project FT RICHARDSON, AK Hole NlJ!Der 
AP-2985 

LU~S~T=-.;RE::.=ME===D=I~A~T=I~O~N=----'-~·~~-'-~Piezometer 



DEPARTMENT OF THE ARMY 

North Pacific Division 
U.S. Army Engineer District Alaska 

INSTALLATION LOG 

Location Coordinates 
Northing l.l.3, 086 Easting l.25, 7 l.8 
Ori l ling· Agency 

Other 

Corps of Engi nee("s 

Alaska District 
Name of Driller Weather Hote Nl.llber 

field BR-15 Permanent AP-2 9 8 5 K. Mitchell Li ht rain, 65° 
Type of Hole 

Test Pit 
Size and Type of Bit 

1211 Rollow stem 

AUger Hole 
Elevation 
Oatun 

Depth To 
o.o 

Depth Drilled 

14.0 
MSL Type of Equipnent 

Acker soil Max 

Total Depth 
14.0 

Nunber of S~les 
0 

Type of S8""les Depth to 
Groundwater 
10.s 

Date 

Inspector 
T. Reed 

+3.3 1-

TOP OF +2.3 1 -

'PVC PIPE 

1.0 1-

2.4 1-

14.0 1-

14.J 1-

23 August 1990 
Chief, Soils Section 

J. Raychel 
Chief, Geotechnical Branch 

D. Thomas 

.--~<--- 6" x 6" 
IDCl<IllG CASING 

Fl!l:CTION CAP 

G.L. 

=STING SAND & 
GRAVEL 

BE!ITONrrE PELLETS 

6.3 1 X 2" PVC 
PIPE 

<- -- 2" I..D. X 4 .2n O .. D. X 
l.O I PVC PREPACDO 
WELL SCREEN 

-- CAVE IN 

4'" PVC ENO CAP 

I<- 12• ->I 

.o 
Project FT RICRAlIDSON 

1 
AK Hole Nuii>er 

AP.-2985 
~U~S~T"-'RE~ME:=o~D~I~A~T~I~O~N=--------'--·n•~~---~-
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.---~~~~~~~~~~~~~~--,~~~~~~~~~~~~~~~.---~piezomete 
Project FT RJ:CliARDSON, AK DEPARTMENT OF THE ARMY UST REMEDJ:ATJ:ON Sheet l of .1.... 

North Pa~ific Division 
U.S. Army Engineer District Alaska 

Location Coordinates 
Northing 113, 113 E·asting 125,715 

EXPLORATJ:ON LOG 
Drilling Agency 

Other 

Corps of Engineer-s 

Alaska District 
Hole Nl.Jl't>er 

Field BE-16 
Name of Driller 

PermanentAP-2986 K. Mitchell 
\Jeather 

overcast, 60° 
Type of Hole 

.----.. Test Pit 
Size and Type o·f Bit 

12" Hollow stem 

Auger Hole 
Elevation 
Datun 

Depth To 
o.o 

Depth Dr-·i l led 

19.0 
MSL Type of Equii:rnent 

Acker Soil Max 

T ot:a l Depth 

19.0 

Number of Samples 
3 

Type of Samples 

Drive 
Depth to Date 
GrOundwater 
14.0 23 August 1990 

Depth 
in Feet 

5 

10 

Inspector 
T. Reed 

Soil 

Chief, Soils section 
J. Raychel 

Max 

Chief, Geotechnical Branch 
D. Thomas 

Sample Legend Classification Size Description and Remarks 

GW 

GW 

~i1-Graded GRAVE 
ith Sand and 
obbles 

~11-Graded GRAVE 
ith sand 

rown, moist, rou~ded 
andy gravel,.medium to 
oar~e s~nd with cobbles, 

u=Oi Fill 

5%Gr 23%~a 2%Fines NFS 
rown mois~, angular 
raveiJ __ medium to coa+se 
and, lUIU=O, may be Fill 

*9/30/21 

" 1%Gr 34%Sa 5%Fines Sl 
rown to gravi wet~. 
ounded qrave L meaium to 
oarse sand

6 
s~rong petro 

dor HNu=2 o 
, *13/27/32 

~11-G;+aded GRAVEL " 
ith Silt and san 

1%Gr 43%Sa 6%Fines Sl 
rown to gravi wet~. 
nqular qrave::.r. meaium to 
oarse sand, lUIU=O 

*19/22/22 

ottom of hole 19.0 
levation 240.2 

rovndwater eiev. ?45 1 2 
stimated during dril.lin 

Number of blow~ to drive 
2.5" :i:.D. spli"\: spoon 

9J)l'Pler each o" increment 
ith a 300-pound hammer · 
al.ling 30" 
onit9ring we1i installe 

(see installation log) 

Project FT RICHARDSON, AK Hole Nurber 
UST REMEDJ:ATJ:ON AP-2986 
'-"-=-=c_:::::=::==.:::==:=-=.::.:.:c.._~~~~~L--piezomete 



.-~~~~~~~~~~-~-~--,-----------=-----~-,--Piezomete 
Project FT RICHARDSON, AK DEPARTMENT OF THE ARMY 

North Pacific Division 
U.S. Army Engineer District Alaska 

TNSTALLATION LOG 

UST REMEDIATION Sheet 2 Of 1J-
Location Ccon:iinates 
Northing 113, 113 ·Easting 125,715 
Drilling Agency 

Other 
Name of Ori L ter 

Corps of Engineers 

Al.aska District 
Hole Numer 

Field BH-16 Permanent AP-2 9 B 6 K. Mitchel.l. 
Weather 

overcast, 60" 
Type of Hole 

Test Pit 
Size and Type of Bit 

1211 Hol.l.ow stem 

Auger Hole 

Depth To 
o.o 

Depth Drilled 

19.0 
MSL Type of Equipment Elevation 

Oatun .....-..~ Acker Soil. Max 

Total Depth 

19.0 

N\Jli>er of ~les 

0 
Type of sa""les Depth. to 

Groundwater 
14.0 

Date 

Inspector 
T. Reed 

TOP OF +1.4 1-

PVC PIPE 

3.1'-

4.6 1
-

8.7 1-

18.7 1 -

23 August 1990 
Chief, Soils Section 

J. Raychel. 
Chief, Geotechnical Branch 

D. Thomas 

r---i<---

<---

6" x 6" 
LO=NG CASDIG 

THREADED CAP 

G.L.l 

<-- EXISTING SAND & I GRAVEL 

-- " BENTONrl'E PELLETS 

<- -- 10 1 X 2" PVC 
P.IPE 

<-- CLEAN SAND 

<- -- 2" I.O. X 4.2" O.D. X 
10 1 PVC PREPACKEO 
"1!LL SCREEN 

19.0•- 4n PV'C END CAP 

I<- 12" ->I 

Project FT RICRARDSON, AK 

,() 
) 

·iu 
r 

Ho!e NU!Cer 
AP-2986 ~U_S_T __ RE_ME_D_I_A_T_I_O_N _____ ~~-~,-----~--



Project FT RICHARDSON, AK 
1 

Piezomete · 
DEPARTMENT OF THE ARMY UST REMEDIATION Sheet l Of ;lo-

North Pacific Division Location Coordinates 
U.S. Army Engineer District Alaska Northing 113,123 Easting 125, 664 

Orfl~ing Agency 1 x x 11: 1 Corps of Engineers 
EXPLORATION LOG 1 Other Alaska District 

Hole Nlllber Name of Ori L Ler · 1~eather 
·Field BH-17 Permanent AP-2987 K. Mitchell overcast, 60" 

0 
Type of Hole I I tDepth To I Depth Drilled 1 Total Depth 

I 1Test Pit I 1Auger Hole o.o 19.0 19.0 
Size and Type of Bit Elevation IMSL I Type of Equipment 

1211 Hollow stem Datun Acker Soil Max I I 

Number of Samples \Type of Samples \Depth to Date 
3 Grab and Drive Groundwater 24 August 1990 13.5 

1op oT_Hole Inspector tChief, Soils section Chief, Geotechnical Branch 
Elevation T. Reed J. Raychel D. Thomas 260.10 
Depth % Soil Max 
in Feet Yater San;ile Legend Classification Size Description and Remarks 

- 411 ~rown, moist, rounded - an9~gravel w/ cobbles, - ;g~ to coarse san9i - =o at 2 1 depth, Fi 1 - - - '""" - - - - - - - - - - - - - - ----------------
2I!!i - ~P-GM ~oorlr G+aded. 511 >9%Gr 23%~a 8%Fines Sl 

5- RAVE with Silt, lrowni mo+st, subangular - and; and Cobbles ~~ve H fine to medium - nd Nu=o - ' *32/60 for 411 ---·--
111 - GW i~ll-Graded GRAVEI 311 56%Gr 29%Sa 5%Fines Sl 

10- with Sand Ira~, wet, ~ubrounded - . ra el:H:Nmedium to coarse - · and u=o - , *13/23/20 -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---~~--
II - SP e9orl~ Graded SAND 511 3%Gr 53%Sa 4%Fines NFS 

15- :!;l. th ravel and ra~, wet, +ounded - ~obbles ra el:H:Nmedium to coarse - and u=o - , *12/25/59 
-- --
- ~ottom.of hole 19.0 

20- levation 241.l -- ;ro¥ndwater eiev. ?46 1 6 - estimated during drillin~ -- *~er of blovs to drive - a 2 •" I.D. split spoon - ;;~Kler each 611 increment - iit a 300-pound hammer . - .alling 3011 

25-
~onit9rini well installec -- (see inst llation log) 

--- --- ' -
30-

'Project FT RICHARDSON, AK I Hole Nunber 
" UST REMEDIATION AP-2987 

·.,. ' ' ,.·•';'.«·.----- Piezomete" 
... """ 
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r----------------,..--------....,.-------::---.--·piezo111ete 
Project FT RJ:CllARDSON, AK DEPARTMENT OF THE ARMY UST REMEDIATION Sheet 2 Of ~ 

North Pacific Division Loe at ion Coor-di nates 

U.S. Anrrt Engineer District Alaska Northing 113, 123 Easting 125,664 
Drilling .Agency Corps of Engineers 

INSTALLATION LOG 1---, Other Alaska District 
Name of Ori l ler Hole NLJl'i:>er 

Field BB-17 PermanentAP-2987 K. Mitchell 
\leather 

overcast, 60• 
Type of Hol~ 

,---,Test Pit 
Size and Type of Bit 

l.211 Bol.J.ow Stem 

Auger Hole 
Elevation 
DattJn 

Depth To 

o.o 
Depth Drilled 

19.0 
HSL Type of Equipnent 

Acker soil. Max 

Total Depth 

19.0 

Nuti>er Of ~Les 

0 
Type of S"Jlllles Depth to 

Groundwater 
l.3. 5 . 

Date 

op o o e 
Elevation 

260 .10 

Inspector 
T. Reed 

'l'OP OF +l..3 1-

PV'C P:IPE 

4.a•-

s.a•-

1a .. s•-
19.1•-

243 August l.990 
Chief, Soils Sec:tion 

J. Raychel 
Chief, Geotechnical Branch 

D. Tho111as 

,-_, 

G.L. 

EXISTDIG SAND & 
GllJ.VEL 

<- -- 10 1 X 2 11 PVC 
PIP£ 

<- CLEAN SAND 

I<- 12"' ->i 

2" I.O. X 4 .2" 0.0. X 
101 PVC PBEPACXED 
liEl'..I. SCl<EEll 

CAVE DI 

4" PVC- END CAP 

Project FT RICRARDSON, AK Ho_le~p:"{987 
LU~S==T-=oRE==ME==D~J:A=:.:=T=I=O=N'--------''--~n•-~---~-

. } CJ 
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u E 0 "' 0 0. N ~ I c. c. 
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.., 
< "·- o< 
"' -E "> 
0.. <'.:j J:O 

>70 

20.8 NP 120 

70 

6 

8 

OVA = ORGANIC VAPOR ANALYlER 

Notes: * Blow counts obtained by driving ·O 4-inch 
O.D. sp!it-spoon sampler 18 inches with a 
300-pound hammer fo!ling 30 fnches. The 
blow count is the number of blows req;;ir-::d 
to advance the sampler the finer! 12 inches 
unless otherwise noted. 

••The prefix 93RTS hos been omitted for brevity. 
OA/QC duplicate somo!-es in italics 

Harding Lawson Associates 
Engineering and 
Environmental Services 

PROJECT NUUBER ' 

24212~ 

LOG OF BORING AP-3227 

• ~ Drilling Co. DriHer s p EnterQris~s R. Wagster-• -- " " ~ ~ 

- "' " Field Engineer J. Mitchel! Drill Rig Mobile 8-61 
a...c ..c: a. 
EE a. E Elevation (ft) 260.70 Dote Drilled 8/23/93 
0 ~ ". 0 "'z 0 (/) Northing (ft) 113133.40 Easting (ft) 125742.84 

0 
·o --~_. SAN DY GRAVEL (GP) 

0 er loose, dry. brown 

·O::··o~ grovel to 3-inch dicr . ...,eter 

0 (l 

·o:··.~_. 

001SL 5 
SILTY SAND WITH GRAVEL (SM) 

foose, moist. brown l·> gray 
grave! to 2-inch diarneter i;: 

002SL lO 

003SL 

medium dense 

15 
water level during dri!nng 

SANDY GRAVEL (GP) 
dense, wet. gray 
fuel odor noted in scmp!e 

SAND (SP) 
dense. wet, brown 
fuel odor noted in scmple 

20 
GRAVELLY SAND (SP) 

dense. wet. brown to gray 

boring backfilled with bentonite 

Log of Boring AP-3227 "'-'TE 

Site Assessment/Release lnvestigati'09 and Corrective Action Plan C 1 
Fort Richardson, Alaska 

DATE 

11/93 
Fl..E N""'E 

1181 



g ~ 
0 .,~ 

"' 0 "' 
u E 

"'- N 0 0. 

~5 ,. -- c I " 0. 0. 

3 " 
,, ., "'~ "' Q. .c ., - ., - -- " E- 0 0 ·- c < ., ·- o< 

0 0 0 0 "' -E "> -o ::('.:j "' ::;; ID u.. ::;; (.) Q_ :i::o 

SS 12 2 

SS 54 65 

SS 14 10 

SS 58 550 

SS 155 1000 

SS 97 250 

SS 132 5,5 7.6 NP 

<:NA = ORGA."'llC VAPOR ANALyzER-

Notes: • Blow counts obtained by driving a 4-inch 
0.0. s;>lit-spoofl samoler 18 inches with a 
300-0.01.md l':.c-mmer Tolling 30 inches. The 
blow _count is the number of bfows required 
to act.ronce ti":.e sampler the final 12 inches 
unless otherwise noted. 

• ~ 

• --.,- ~ 

- "' c.D .c 
EE -0. 

0 " " VlZ 0 

0 

004SL 5 

10 

005SL 15 

005SL 
007SL 

OOBSL 

20 

• 
0 -Hi!lililirl "li:hlbd!C!Seirf 'thd' rn t tlfr u··-

LOG OF BORING AP-32~3 

., Drilling Co. s p Entergrises Driller R. Wc,...s:er. 

., Field Engineer J . Mitchell Drill Rig Mobile 8-61/ 
Ci. 
E Elevation (ft) 261.56 Date Drilled 8 24 93 
:o 

(ft) (ft) "'. Northing 113138.88 Ea.sting 125693.63 
. I 

·o -.o ~ 
SANDY GRAVEL (GP) _q 0 ' - .. I 

loose, moist, brown o.~-.o: 
~o~ 
.. I ·o:·-.o; 

SIL1Y GRAVEL (GM) 
medium dense, moist. brown to gray Ll: 
grovel to 3-inch diameter 

dense 

o:o· GRAVEL WITH SILT AND SAND (GP-GM) 
·o::. very dense. moist to wet. gray ·:o--• 
.... lg water level during drilling 

0 ~ -·:o_~-:·· 
o:o 

~0-~ •:O. 
0:. 

brown ·:o:.-. 

boring backfilled with bentonite 

••The prefix 93RTS hos been omitted for brevity. 
QA CC du licci.~ samples in ilolics (,·-

'======:::O~H~a~r~d~in~g"'-'~La'""'w~s~o~n•A~s~S~O-C-ia_t_e_s~~~~-L-o-g~o~f~B-o-r-in-g~A~P---3-2~2-8~~~~~~~~~~,l_) 

Engineering and c· 2 
Environmental Services Site Assessment/Release Investigation and Corrective Action Plan 

Fort Richardson, Alaska 
PROJECT NUMBER 

24212 
""TE 

11/93 
Fl.£ NAME 

118d 
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N' ~ 
0 .,~ 

~ u E "' 0 "' "- 0 c. 
~ "& ....... N ~ 

~ c: I " a. a. 2., .0 " "'~ "-.c " ;o - " - ~- "tJ E- 0 0 ·- c < "·- o< 
0 " -o 0 0 Vl -E "> Vl:::; CD"- :::; (.) 0. < ::i IO 

SS 27 2 

SS 58 3 

SS 101 0 

SS 148 3.4 7.0 NP 3 

SS 98 

SS 74 4 

OVA .:: ORGANIC VAPOR ANALY7ER 

Notes: * Blow counts obtcined by driving a 4-inch 
0.0. split-spoon sampler 18 inches with -:! 
300-pound hammer falling 30 inches. r-~ 
blow count is the number of blows requi~::: 
to odvonce the sampler the frno! 12 incr-~s 
unless otherwise noted. 

....... 
DC 

••The _prefix 93RTS hos been omitted for br'S'vlty. 
OA QC duoliccte samples in italics 

Hording Lawson Associates 
Engineering and 
Environmental Services 

PROJECT NUMBER . 

24212 

• • " ~ - " "- .0 
EE 
0 " VlZ 

009SL 

010SL 
07 ISL 
012SL 

013SL 

~ -- " ~ 

" .c Ci a. E 
" 0 
Cl Vl 
0 

5 :o:: 
-o:o . 

.'O·-
:o:: 
. •:o -
·o·. 
o:: 

•:o -
:o 

1D 
. •:o -
o·· ... 
.a:: 

. 1:0 -
·o·:. 
:o:: 
·1:0 
·a·. 
·o: 

15 . o:o -
:o· .. 
:.a:: 
. 1:0 -
·o_·:. 
:o:: 
-1:0 -
0:. 
::o:: 
:·=~ -

2D 

LOG OF BORING AF- 3229 
Drilling Co. S P Enterprises Ori: er R. Wagster 
Field Er.gineer J. Mitchell Drill ~;g Mobi!e 8-61 
Elevation (ft) 260.80 Dote Dril:ed 8/24-25/93 
Northing (ft) 113136: 12 Easting (ft) 125645.17 

SILTY GRAVEL (GM) 
medium dense, moist. bro•·-

SANDY GRAVEL (GP) 
def'!se. moisl brown 
grcve! to 3-inch diameter 

GRAV::L WITH SILT AND SAND (GP-GM) 
very dense. moist to wet. brown 
grcvel to 2-inch diameter 

~ wcter I eve! during drilling 

de:ise 

Log of Boring AP-3229 PLATE 

Site Asses>ment/Releose Investigation and Ccrrecive Action Plan C 3 
Fart Richardson, /\laska 

D4TE f1..E NAME 

11 /93 118d 

1 l --'-~ 
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E ~ 
0 
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"' 0 "' " E 
~"8 ,. "- "' ~ 0 c. 

~ c I "' c. c. 
c. .c .. ::> " .0 " "'~ 

~- :i?c ~- 'O E- ~ 
.,.-

g~ 0 " 
00 oo -E -0 "' ::; m ... ::; () 0.. <'.::i :i: 0 

SS 17 0 

SS 84 0 

SS 62 66 

SS 85 0 

SS 61 6.1 5.2 NP 

SS 59 8 

(NA "" ORGANIC VAPOR ANAL yz£R 

Notes: "' Slow counts obtained by driving a 4-inch 
0.0. split-spoon sampler 18 inches with a 
300-pound hammer fci!ing 30 inches. The 
blow count is the number of blows ~qr..:ired 
to advance the sampler the final i 2 inches 
unless otherwise noted. 

DRAWN 

oc 

"'* The prefix 9JRTS has been omitted for brevity. 
QA/QC du licote sam res in italics 

Hording Lawson Associates 
Engineering and 
Environmental Services 

~ECT NUWER 

24212 

,, J'' 

• ~ 

• " ~ ~ 

- "' c..o .c 
EE a. 
0 " 

.. 
"'z a 

0 

020SL 5 

10 

021SL 
022SL 
023SL 
024SL 15 

" '" iO. • 
'E 
0 

"' 

I I' Ui f#t'fY** 1Llllljrf'L!ittir'iiBl!t" '"'k'H 'g Ii' i 

LOG OF BORING AP-3230 

Drilling Co. s p Entergrises Driller R. Wcgst<::' 
Field Engineer J. Mitch~!! Drill Rig Mobile 8-~· 

Elevation (ft) 257.90 Dole Drilled 8/26/93 
Northing (fl) 113104.04 Ee sting (ft) 125743 .• '. 

GRAVEL WITH SILT AND SAND (GW-GM) 
loose, moist to wet, brown 
grave! lo 1.5-inch diameter 
organics noted in sample 

dense 

water level during drilling 

SILTY GRAVEL (GM) 
dense. wet, brown 

boring backfilled with ben!onite 

Log of Boring AP-3230 :.) 

C4 Site Assessment/Release Investigation and Corrective Action Plan 
Fort Richardson, Alaska ..... 

! 1 /9.3 
Fl.E NAJ.IE 

11 Bd 

t' 
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0 
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0 

.,~ 

~ u E er 0 "' ~~ ........ " - N ~ 0 c. 
~ c: I " c. c. 
3"' .c !/) !/)~ 

c. .c " .,_ 
" - ~- "O 

E- 0 0 ·- c: <( "·- 0 <( 

0 " -0 0 0 Ul -E "> -·-Ul::;; CJ"- ::;; '-' 0.. <-' :i::o 

SS 16 6 

SS 40 

SS 61 2 

SS 51 2 

SS 43 8.1 20.3 NP 2 

OVA ORGANIC VAPOR ANALVZER 

Notes: • Slow counts obtained by driving a 4-inch 
O.D. split-spoon sampler 18 inches with o 
300-pound hornmer foiling 30 inches. The 
blow count is the number of blows required 
to odvonce the sompier the fine! 12 inches 
unless otherwise noted. 

**The prefix 93RST has been omitted for brevity. 
QA QC duo!icote somoles in italics 

Hording Lawson Associates 
Engineering and 
Environmental Services 

PROJECT NUMBER 

24212 

• • " ~ - "' c..o 
E E 
0 " Ul z 

017SL 

018SL 

019SL 

LOG OF BORING AP-32ol 
~ Drilling Co. s p EnterQ:rises Driller ~ Wccs':.~r. 
~ " " Field Engineer J. Mitchell Drill Rig v:.::.:1e 8-51 a. .c 
0. E Elevation (ft) 262.75 Date Drilled ?./26/93 

" 0 
Cl Ul Northing (ft) 113231.42 Easting (ft) '25746."-0 
0 

GRAVELLY SILT (ML} 
loose, moist, brown 
organics noted in sample 

5 ·.-o:.--•. 
c,:.~9 

SANDY GRAVEL (GP) 
medium dense, moist to wet, b'"own 

.o::·._ 
0:·~9 
-.. o~: ... 
Ci-~P 

10 ·.-o~:-•. 
c,:_-~p dense 

O· gravel to 3-inch diameter 
- . ··-
o:-~p 
·.o::-._ 
o:-~p 
·:o::-.. 

15 Ci-~9 medium dense 
·.-o::-. 

~ 
water level during drilling 

o:-~-~ 
·.-o::-._ 
a:_~ Q 
0 .. 
·.-o::-.. 

20 
SILTY GRAVEL WITH SAND (GM} 

medium dense, wet, brown 

monitoring well installed 

Log of Boring AP-3231 PUT£ 

Site Assessment/Release lnvesligation and Corrective k:!ion Plan C 5 
. Fort Richardson, Alaska 

DATE 

11 /93 
R..E """ 
11 SC 
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"' " - 0 "' 0 0. 
~"'O ........ N l:; ~ c I 0.0. 
Q.O ~ .a "' JO ~ ~~ 

E£ 
.,_ 

~- ~- " oO ·- c ... .. ·- o< 
0 " -o Co ir ~.§ 0>> rn:::; m.._ :::;u ...,_. J:O 

SS 18 4 

SS 43 4 

SS 88 8.9 3.3 NP 4 

SS 38 

OVA = ORGANiC VAPOR A....:.:.LVZER 

Notes: • Blow counts obtained by d..;;wing a 4-inch 
0.0. split-spoor. sampler -:- 5 inches with a 
300-pound hc~"!"!er fcl!iric 30 inches. The 
blow count is t~e number· -="' blows required 
to advance the sampler -t~e final 12 inch.es 
unless otherwise noted. 

•• The &refix 93RTS has beer!" omitted for brevity. ._ ___ aA C duolicote samples "fr- italics 

-... DC 

Harding Lawson Associates 
Engineering and 
Environmental Services 

PRCJECT NUMBER 

24212 

;, I ) /"II., .. , i fil·NLl'ijllti'WifrO' i'\1;'' 3 

LOG OF BORING AP-32:2 
• Drilling Co. Entergrises Driller 2 s p " Wags~~,.. • ~ " ~ ~ 

8-51/ - " " Field Engineer J. 'vfitchel! Drill Rig V~bile a..o .c a. 
E E a_ E Elevation (ft) 257.37 Date Drilled 81'.251'.93 
0 " " 0 

(ft) Easting (ft) rnz 0 (/l Northing 113059.72 125661.57 
0 

SILT (ML) 
loose, dry, brown 
organics noted in sample 

014SL 5 
SAND WITH GRAVEL (SP) 

medium dense. moist to wet, l>rown 
gravel to 1.5-inch diameter 

OTSSL lO 
water level during drilling 

dense 

016SL 
15 

GRAVELLY Sil T (ML) 
medium dense, wet, brown 

monitor~ng well installed 

Log of Boring AP-3232 

Site Assessment/Release Investigation ond Corrective Action Pion 
Fort Richardson, Alosko 

OATE 

11/93 
F1..E""'"' 
118d 
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BORING LOG BORING NUMBER:AP-3491 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson, Operable Unit 0 

PROJECT LOCATION: Building 35-752 

BORING DEPTH (ft): 20 SCREEN LENGTH (ft): NA. 

BORING DIAMETER (in): . 6 SCREEN TYPE: NA 

WELL DEPTH (ft): NA SLOT SIZE (in): NA 

JOB NUMBER: 9000-036 WELL DIAMETER (in): NA FILTER PA.CK: NA 

LOGGED BY: J. Winkler APPROVED BY: S. Wing REFERENCE ELEVATION (ft): 262.7 DATE STARTED: 11-2-94 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" JO HSA 

FILENAME: AP3497 

.~ >- c:i a.: 'E I I a: >-,_ UJ z ,_ <O 0. ,_ - ~ ~ "- "' "' > 
UJ~ z 0 a.: a.: "' UJ u :>: :>: "' 0 0 

~ UJ <t <t 0 
a: en (fl 

~ c:: OJ 

7 
7 
6 
5 
5 
7 
11 
15 
6 
9 
10 
10 
6 
10 
14 
16 
B 
23 
21 
23 

6 
15 12 

20 
18 
15 
17 
14 
16 
12 

"' 0 
~ 

u 
:;: 
"-
<t 
a: 

"' 
0 

• . . • .. 
•. •·-..... -· .... 

10 18 2.7. 
23 
32 

25 

30 

"' "' <t 
~ 
u 
~ 

i3 
en 

GW 

SW 

CASING STICKUP (ft): NA 

FIELD PARTY: H. Kent 

DATE COMPLETED: 11-2-94 

NORTHING: 113156.78 

EASTING: 125670.72 

DESCRIPTION ANO REMARKS 

Medium orangish-Orown SANDY GRAVEL -(GW), coarse rounded to 
subangular gravel, fine to medium sand, slight coarse sand, dry, loose. no 
odor. 

same as above 

same as above 

Brownish-gray SANDY GRAVEL (GW), medium to coarse subrounded 
gravel, fine sand, slight medium to coarse sand, slight silt. dry, loose. no 
odor. 

same as above 

Drilling very hard, GRAVEL (GW) 

Medi.um gray SANO (SW), medium to coarse, slight fine sand, silt, gravel, 
very moist. loose, moderate to strong hydrocarbon odor. 

same as above, Very strong hydrocarbon odor, very moist. 

Medium brownish-gray SAND (SW), medium to coarse, slight fine sand and 
silt, some rounded medium gravel, bottom 2" angular to rounded grave!, 
saturated to wet, slight hydrocarbon odor 

Total depth= 20 feet 

WELL DIAGRAM 
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BORING LOG BORING NUMBER:AP-3498 
CLIENT: United States Army Corps of Engineers BORING DEPTH (ft): 16 

BORING DIAMETER (;n): 6 

SCREEN LENGTH (ft): NA 

SCREEN TYPE: NA PROJECT NAME: Fort Richard; Operable Unit 0 

PROJECT LOCATION: Building 35-752 

JOB NUMBER: 9000-036 

WELL DEPTH (ft): NA SLOT SIZE (in): NA 

WELL DIAMETER (in): NA FILTER PACK: NA 

LOGGED BY: J. Winkler APPROVED BY: S. Wing REFERENCE ELEVATION (ft): 264.6 DATE STARTED: 11-2-94 

DRILLED BY; Hughes Drilling Co. 

METHOD: 4.25" ID HSA 

FILENAME: AP3498 

.S >- ci c.: "' :i: a: >-:i: ,__ w z ,_ "' "' ,__ - - 2 ~"' "' > c.: c.: <f) 
w.!!! z 0 

w u " " "" Cl Cl 
~ w .. .. 0 

<f) ~ a:: a: Ul (!J 

1 
3 
5 
5 
5 
8 
8 
9 
5 
11 
11 
9 
16 
17 
26 
8 
7 
11 
14 124 
15 

5 
11 
16 13. 
17 

20 

25 

30 

"' <f) 0 <f) 
~ .. u ~ 

:;: u 
~ ~ .. 0 a: <f) 

"' 
0 

GW 

0 

0 

0 
0 

0 
•• SW . . 
. •· 
·• . . . 

0 
GW 

.. 

CASJl'IG STICKUP (ft): NA 

FIELD PARTY: H. Kent 

DATE COMPLETED: 11-2-94 

NORTHING: lt3116.l6 

EASTING: 

DESCRIPTION ANO REMARKS 

Dark brown SANDY GRAVEL (GW}, medium sand, medium to coarse 
rounded gravel, slight fine sand and s.Ht. moist. no odor. 

125711.42 

same as above, color change to medium orangish-brown at 3.5',inc.rease 
in fine sand and silt 

Medium orangish-brown SANDY GRAVEL (GW), coarse rounded to 
subrounded gravel. fine to medium sand, some coarse sand with depth, 
molst, no odor. 

same as above 

Medium gray SAND {SW}, medium to coarse, slight fine sand, silt, and 
medium gravel, very moist, loose, strong hydrocarbon odor. 

Medium gray SANDY GRAVEL (GW), coarse sand, subrounded to angular 
gravel, very strong hydrocarbon odor, sheen on sampler. very moist. 

Total depth ~ 16 feet 

WELL DlAGRAM 
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BORING LOG BORING NUMBER:AP-3499 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson. Operable Unit 0 

PROJECT LOCATION: Building 35-752 

BORING DEPTH {ft): 16 

BORING DIAMETER (;n): 6 

WELL DEPTH {ft): NA 

SCREEN LENGTH lftl: NA 

SCREEN TYPE: NA 

SLOT SIZE (in): NA 

FILTER PACK: NA JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

WELL DIAMETER (in): NA 

REFERENCE ELEV A TION I ft): 264.6 DATE STARTED: 11-2-94 

DATE COMPLETED: 11-2-94 DRILLED BY: Hughes Drilling Co. 

METHOO: 4.25" JD HSA 

FILENAME: AP3499 

.S > c:i a.: s :r: a: > :r: >- w z >- "' 0. ,_-
~ .£!. ~"' "' > a.: a.: "' w~ z 0 :>: " w u :>: D a 

~ w <t <t 0 
Ul ~ c: a: Ul OJ 

I 
2 
5 8.7° 
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• 

5.5 
• 
• 

22. 

"' "' 0 

"' ~ 

u <t 
~ 

:;: u 
~ ~ 

<t 0 a: 
Ul 

"' 
0 

GW 

0 

SM 

• 
• 

• 
• 

• 
• 

4 
2 
4 
6 
2 
2 
2 
I 
I 
2 
6 
11 
5 
t2 
15 
12 
13 
t2 
15 
33 
8 
11 
21 
18 

• •· SW 

20 

25 

30 

. •· 
• • ... 

8.0 •• 
•• . ·• ...• . ·•. ..•. .. 

8.7 •. •· ~ 

CASING STICKUP (ft): NA 

FIELD PARTY: H. Kent NORTHING: 113122.18 

EASTING: 12567 4.32 

DESCRIPTION AND REMARKS 

Dark brown SANDY GRAVEL (GW}, mediuin·to coarse sand, medium to 
coarse rounded gravel, slight silt, moist, no odor. 

Medium orangish-brown SANDY SILT (SM). fine sand, slight medium sand 
and gravel, few pockets of light gray clay, some wood, moist 

same as above, ctay increasing with depth and sand decreasing. 

Medium orangish-brown SAND (SW), medium to coarse sand, slight 
rounded grave!, very moist, no odor. 

same as above, some silt, some gravel, moist to wet. 

same as above, soil gray, strong hydrocarbon odor. saturated 

Medium gray SAND (SW). medium to coarse sand, some subrounded .to 
angular gravel, saturated, strong hydrocarbon odor 

Total depth = 16 feet 

WELL DIAGRAM 
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BORING LOG BORING NUMBER: AP- 3500 
CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson, Operable Unit 0 

PROJECT LOCATION: Buildmg 35-752 

BORING DEPTH (ft): 18 

BORING DIAMETER linl: 6 

WELL DEPTH (ft): NA 

SCREEN LENGTH (ftl: NA 

SCREEN TYPE: NA 

SLOT SIZE !in): NA 

FILTER PACK: NA JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

WELL DIAMETER linl: NA 

REFERENCE ELEVATION (ft): 262.5 DATE STARTED: 11-2-94 

DATE COMPLETED: 11-2-94 DRILLED BY: Hughes Drilling Co. 

METHOD; 4.25" ID HSA 

FILENAME: AP3500 
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I I cc >-
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0 
;:;: 

1 
3 
4 
3 
3 
4 
3 
3 
2 
2 
4 
10 
11 
13 
14 
14 
7 
12 
17 
22 
10 
22 
25 
17 
31 
28 OR 
27 
27 
33 
25 

OR 

28 
31 

20 

25 

30 

"' CJ) 0 
-' CJ) 

« u -' :;: u 
Q. -' 
« 0 cc CJ) 
(.0 

GW 
0 

CASING STICKUP (ft): NA 

FIELD PARTY: H. Kent 

DESCRIPTION AND REMARKS 

NORTHING: 113153.19 

EASTING: 125735.07 

Dark brown SANDY GRAVEL (GWl. fine to medium sand, medium to coarse 
rounded grave!, slight coarse sand and silt. very moist, no odor. 

Medium brown SANDY SILT /SIL TY SANO (SM), fine sand, slight gravel at 
top, clay at bottom, homogeneous, very moist to wet. moderate 

"'1""-+
6
=w-hhydrocarbon (diesel?) odor 

..•. 

. • 
• . . •· 
• .. . 

SW 

~ 

Medium brownish-gray SANDY GRAVEL {GW), medium to coarse sand, 
slighffine sand, rounded to subrounded gravel, dry to moist, no .odor. 

same as above 

Medium gray SAND (SW), medium to coarse sand, some subrounded to 
angular gravel. very moist to wet. very strong hydrocarbon odor. 

Medium orange-brown SAND (SW), medium to coarse sand. very moist. 
very strong hydrocarbon odor . 

Total depth = 18 feet 

WELL DIAGRAM 

0 

0 

0 
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BORING LOG 
CLIENT; U.S. Army Corps of Engineers 

PROJECT NAME: Fort Richards:~ 'Jperable Unit 0 

PROJECT LOCATION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY; S. Wing 

DRILLED BY: Hughes Drilling 

METHOO: 4.25'" IO HSA 

FILENAME; AP350t 

.£ >- 0 a: 
I a: I z >-

"' .... - .... w .... - "' en 
"E 0 en _, 
"' ... 

u _, 

BORING DEPTH {ft); 15 

BORING DIAMETER linl: 6 

WELL DEPTH {ft); NA 

WELL DIAMETER (in); NA 

REFERENCE ELEVATION lft); 262.4 

CASING STICKUP If!); NA 

FIELD PARTY: H. Kent 

BORING NUMBER:AP-3501 
SCREEN LENGTH !ft); NA 

SCRE'?'I TYPE: NA 

SLOT SIZE lin): NA 

FIL TEA PACK; NA 

DATE STARTED: 12/8/95 

DA TE COMPLETED: 12/8/95 

NORTHING: 125620.33 

EASTING; 113126 81 

.e 
0.. " "' > 0: en :i' u DESCRIPTION AND REMARKS WELL DIAGRAM w~ z D a: 

"' 3' UJ u "' 0.. 
_, 

0 _, w ... ... D 0 ... 0 a: en 
"' 

_, 
0.. a: ID 

"' 
en 

i 
0 

GW 
. Angle boring: deviated 45 degrees from_ vertical, beginning at grade . 

0 level. 

' - . 
0 SANDY GRAVEL, dark brown to black, fine to medium sandy.gravel, 

b ' 
. medium to coarse gravel, saturated at 4 ft bgs . 

0 . 

5 b ' . -0 GRAVEL. sandy to coarse, medium to dark-brown. wet, no odors. 

b ' . . 
. 0 . 

b ' 
0 

. . 

b ' . 

JO- 0 . -b ·. 
' 0 . 

. b ' . 
0 . . 

I b 
' . 0 . 

1~ 
15-~ -Total measured depth = t5' Approximate true vertical depth = 10.6' 

. . 

. . 

. . 

. . 

20- . -
. . . 
. . . 
. . . 

. . 
25- . -

. . 

. . 
. . . 

. . 
30- . -
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CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Operable Unit 0 

PROJECT LOCATION: Building 35-752 

JOB NUMBER: 9000-036 

" ' ~ ' i " . Ill' 

BORING LOG BORING NUMBER:AP-3502 
BORING DEPTH (ft): 22 

BORING DIAMETER (in): 6 

WELL DEPTH (ft): BO 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

WELL DIAMETER (inl: 2 

SURFACE ELEVATION (ft): 261.3 

SCREEN LENGTH (ft): 10 

SCREEN TYPE: Slolled PVC 

SLOT SIZE (in): 0.020 

FILTER PACK: 10-20 silica 

DATE STARTED: 11-7-94 

DRILLED BY: Hughes Drilling Co. TOP OF PVC ELEVATION If!): 261.05 DATE COMPLETED: 11-7-94 

METHOD: 4.25" JO HSA 

FILENAME: B752MW-1 

-~ >- 0 "' :i:: :i: "' >-.... w z .... ~ .... -
~"' (!) > 0.: "' 

U> 
w~ z 0 ::;: " Cl w u .. ::;: 0 

~ w tn <t ~ 

"' U> !D 

1 
1 
2 
4 
4 
4 
9 
15 
3 
4 
13 
15 

20 

30 

(!) 

"E 0 
~ c .s (.J 

:;: 
Cl ~ 

c:: .. 
"' {!) 

9.8 .. 
• 

• 
• 

0.6• 

• 
• 

0.5. 
• 

• 
• 

• 
• 

• 
• 

• 

U1 
tn .. 
~ 
(.J 

~ 

0 
U> 

• SM 

• 
• 
• 
• 
• 
• 
• 
• 

FJELD PARTY: H. Kent NORTHING: 113150.70 

EASTING: 125618.86 

DESCRIPTION AND REMARKS WELL DIAGRAM 

Dark to medium brown SIL TY SAND (SM), fine sand. homomgeneous, very 
moist. slight natural (organic) odor. 

same as above 

same as above. grain size increasing with depth, very moi~t. no odor . 

; I 
~ t 

·~sw ------.11 Medium brown SAND (SW), fine to medium with slight coarse sand, some 
interbedded gravel, some iron oxidation staining (orange), moist, no odor 

same as 'above 

same as above, saturated at 15' 

drill ahead 

Total aepth = 22 feet. 

0 

u 
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BORING LOG BORING NUMBER:AP-3503 
CLIENT: United States Army Corps ot Engineers 

PROJECT NAME: Operable Unit 0 

PROJECT LOCATION: Building 35-752 

JOS NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED SY: S. Wrng 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" ID HSA 

FILENAME: 8752MW-2 

-~ >- c5 a: "E :c c: >-:c z ,__ w ,__ "' a. ,__ -
> ~ 

"' 
"' "' 0 

"' ~ 
<( 

u ~ 

BORING DEPTH (ft): 19 

SORING DIAMETER (in): 6 

WELL DEPTH (ft); 80 

WELL DIAMETER (in): 2 

SURFACE ELEVATION (ft): 260.9 

SCREEN LENGTH [ft): 10 

SCREEN TYPE: Slotted PVC 

SLOT SIZE tin): 0.020 

FILTER PACK: t0-20 silica 

DATE STARTED: 11-8-94 

TOP OF PVC ELEVATION (ft); 263.66 DATE COMPLETED: 11-8-94 

FIELD PARTY: H. Kent NORTHING: 

EASTING: 

.9' a. "' a: a: "' :I u DESCRIPTION ANO REMARKS WELL DIAGRAM w~ z 0 

"' "" w u "' D « 0 e a. ~ 

~ w « <( 0 c: "' "' 
~ a. . c: CD 

"' "' ~ 

-~ 
2 2.4 c GW 

T 
T I 0 - SANDY GRAVEL (GW). possible fill 

2 lo , .._ 
" 3 2.1 • • SM Med. brown SANDY SILT to SIL TY SANO (SM), fine to medium sand, a 

3 • - trace coarse rounded grave!, moist. no odor. 32 g; 
2 • • "-

- 2 • a t_ ,. 2.2 • • same as above, sand grain size Increasing with depth, very moist, no " 
5- 3 • odor :i: 3 • • -

bl 4 • . e· -,. 1.9 " 3 . •· SW 
- 3 lo •. Med. brown SANO (SW), fine to medium with slight coarse sand, some silt, 

i 
. 

4 .. ', slight grave!, very moist. no odor. . 

' 
1.9 . 4 .. 

same as above. increase in gravel (6" grave! layer ©8.5'). )::. . 4 ·• •· . 
I- . 

7 •• c ~: 10 " ,_ 6 I.I .. ·. . 
Med. brow11 SANO (SW), fine to medium sand, subangular to rounded " =-: ~ 9 •• ¥ . interbedded gravel, saturated @ll', no odor. " ~ 

-
16 "' ti 

... .._ 
-~ 23 • • - drill ahea<:I a ·I-. Q': 7 ..•. ~ t= 

~-- 37 •• -
"' ·= -· i'!i - 30 .. - 32· ·i= · .. . 

35 . •· "- I- . ' >--. 15- •• . a >-- -
" ·>--•• 
i5 ~ - . . .. -. 

. •• "' I= . 
•• " ):::. . • • . 

J:. -· •• LI . -
Total depth = 19 feet 

20- -
- . 
. . . 

- . 
-

25- - -
- . . 
- . . 
- . . 
. . . 

30- . -

. 
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CLIENT: United States Army Corps of Engineers 

PROJECT NAME: Qperabl~ Unit : 

PROJECT LOCATION: Building 35-752 

JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED BY: S. Wing 

DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25'" ID HSA 

FILENAME: B752MW-3 

30 

BORING LOG 
BORING DEPTH (11): 24 

BORING DIAMETER (in): 6 

WELL DEPTH (ft): 24 

WELL DIAMETER lin): 2 

SURFACE ELEVATION (ft): 261.6 

BORING NUMBER:AP-3504 
SCREEN LENGTH (ft): 10 

SCREEN TYPE: Slotted PVC 

SLOT SIZE lin): 0.020 

FILTER PACK: 10-20 silica 

DATE STARTED: 11-7-94 

TOP OF PVC ELEVATION (ft): 261.54 DATE COMPLETED: 11-7-94 

FIELD PARTY: H. Kent NORTHING: 113208.25 

EASTING: 125603.48 



0 

~ v 

0 
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BORING LOG BORING NUMBER:AP-3505 
CL1ENT: United States Army Corps of Engineers 

PROJECT NAME: Fort Richardson, Operable Unit 0 

PROJECT LOCATION: Building 35-752 

BORING DEPTH (ft): 16 

BORING DIAMETER Hnl: 6 

WELL DEPTH (f(): NA 

SCREEN LENGTH (ft}: NA 

SCREEN TYPE: NA 

SLOT SIZE lin): NA 

FILTER PACK: NA JOB NUMBER: 9000-036 

LOGGED BY: J. Winkler APPROVED SY: S. Wing 

WELL DIAMETER (in): NA 

REFERENCE ELEVATION (ft): 262.9 

CASING STICKUP (ft): NA 

DATE STARTED: 11-3-94 

DATE COMPLETED: 11-3-94 DRILLED BY: Hughes Drilling Co. 

METHOD: 4.25" ID HSA 

FILENAME: AP3505 

-~ ,.. 
ci 0.: e I c: >-I >- w z >- "' 0. 

>- - - .3 
Q. "' 

{!) > 0.: 0.: (f) 

w"' z 0 ::;: " w u ::;: D D "" 0 
~ w (f) "" ~ 0:: c: (f) 

"' 
3 5.2 • 
3· 
3 • 
5 3.1 • 
4 
4 • 
6 3.1 • 
10 
6 • 
9 
13 • 
II • 

• 
II 8.9. 
16 
24 • 
42 • 

~ I 
10 2.3 
15 
14 

I 
15 
8 
16 
8 

20 

20 

25 

30 

{!) 
(f) 

0 (f) 
~ 

"" u ~ 

s: u 
Q. ~ 

"" 0 c: (f) {!) 

• SM • 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• • 
• SP .• 
• 
• 

• 
0 

6W 

FIELD PARTY: H. Kent NORTHING: 113175.73 

EASTING: 125783.00 

DESCRIPTION AND REMARKS 

Medium brown SANDY SILT to SIL TY SAND (SM), fine sand, slight coarse 
rounded gravel. slight clay. moist, no odor, top 1-1.5' FILL 

same as above 

same as above, increase in fine sand . 

Medium grayish-brown SANO (SP), fine to medium sand, with subangular 
to rounded gravel interbedded, moist. no odor. 

Medium orange-brown SANDY GRAVEL (GW). medium to coarse sand. 
angular subrounded gravel, very moiSt. no. odor. 

same as above 

Total depth = 16 feet 

WELL DIAGRAM 
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BORING LOG BORING NUMBER: AP- 3506 
CLIENT: United States Army Coros of Engineers 

PROJECT NAME: Fort Richardson, Operable Unit 0 

PROJECT LOCATION: Bu;fdmg 35-752 

BORING DEPTH lftl: 16 

BORING DIAMETER (in): 6 

WELL DEPTH lttl: NA 

WELL DIAMETER (in): NA 

SCREEN LENGTH It!): NA 

SCREo•: TYPE: NA 

SLOT SIZE lml: NA 

FILTER PACK: NA JOB NUMBER: 9000-036 

LOGGED SY: J. Winkler APPROVED BY: S. Wing REFERENCE ELEVATION {ft): 263.3 DATE STARTED: 11-3-94 

DRILLED BY: Hughes Drilling Co. CASING STICKUP (ft): NA 

FIELD PARTY: H. Kent 

DATE COMPLETED: 11-3-94 

METHOD: 

FILENAME: 

:c :c .... .... -
c.. "' "' w-'! z 

w 0 
~ 

20 

25 

30 

4.25" ID HSA 

AP3506 

>- 0 0: 

"' >-w z .... 
> 0: 0: 0 ::;: u ::;: 
w .. .. 

(/} 

"' (/} 

-~ 
"' -(/} 

"' 0 
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"' 
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3 
4 
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10 
18 
6 
6 
11 
16 
18 
g 
18 
15 
13 
9 
10 
10 
l3 

16 
24 
28 
24 

"' (/} e 0 (/} 
~ 

0. .. 
.9 u ~ 

:;: u 
0 c.. ~ 

;;: .. 0 
"' (/} 

"' 5.2. • SM 
• 

• • • 
• • 

• 
• • 

• 
3.6 . • SW 

• . . • 
4.1 • •· . • 

• ·• 
3.6 GW 

0 

o. 
5.2 • • SW •... 

. •· 

NORTHING: 113172.32 

EASTING: 125771.18 

OESCRiPTION AND REMARKS WELL DIAGRAM 

Medium brown SANDY SILT to SIL TY SANO (SM), fine sand, slight coarse 
rounded grave!, stight clay, moist. no odor, top 1' FILL 

Medium grayish-brown SAND (SW), fine to medium sand, with interbedded 
subangular to rounded gravel, moist. no odor . 

same as above 

Medium orange-brown SANDY GRAVEL (GW), medium to coarse sand, 
angular subrounded gravel, very moist. no odor. 

same as above 

Medium gray SANO {SW), medium to coarse, no odor. 

Total depth= 16 feet 

.Q 

u 
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BORING LOG 
CLJENT: USACE 

PROJECT NAME: Ft. Richardson - QUO 

SITE: 35-752 

JOB NUMBER: 9000-119 

BORING DEPTH (ft): 13 

BORING DIAMETER lin): 8 

WELL DEPTH (ft): 

WELL DIAMETER (in): 

BORING NUMBER: AP-3785 
SCREEN LENGTH (ft): 

SCREEN TYPE: 

SLOT SJE (in): 

FILTER PACK: 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn SURF ACE ELEV AT JON I ft): 262.7 

TOP OF CASING ELEV. (ft): 

DATE STARTED: 10/02/96 

DATE COMPLETED: 10/02/96 DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 JD HSA FJELD PARTY: C. Pelz NORTHING: 113169.75 

. EASTJNG· 125775 03 

{!) (fl >- ci a.: ,.: 

" 
0 

"' :r: er: >- ~ 

~- e- UJ z lL 0. "" e- ~ 0. u ~ 

"- "' {!) > a.: a.: Ul I' u DESCRIPTION AND REMARKS WELL DIAGRAM 
UJ .!'! z 0 ::;;; ,. 
0 UJ u 

"" "' 0 s "- ~ 

~ UJ "" ~ "" 0 er: Ul U) co "- er: 
{!) Ul ... SW . . . 

- .. -. . .. - -. . .. .. - -. . 
- • • .. . . 

5 

I 
965752 SS 16 2.5 ..•. Yellow/oran·ge Well-graded SAND (SW), fine to medium, some cO·arse -

25SL . •· sand, little gravel to 2 inch diameter, subangular to subround2d, dry . 
- . . mostly \to 2 inch grave! in cuttings. . ... 
~ 

. . -. . . ' .. 
•• -. · •· . . - - -.. . . 

10-

~ 
965752 SS 31 1.0 •• - Olive gray Well-graded SANO with Gravel (SW). fine to coarse grained, -

26SL . . some gravel to 2 inch diameter, blocky, subrounded (mostly pea size), ..•. moist. -. •· 
•• -

i 
... ..•. Groundwater encountered at 12.5 ft bgs. 

-
End of boring at 13 feet. 

. 

--

15- - -

-

-. -

. -

20- -

I .-
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BORING LOG 
CLIENT: USAGE 

PROJECT NAME: FL Richardson - QUO 

SITE: 35-752 

JOB NUMBER: 9000-119 

jl II i 11 I 'I ·fri i . I IJ'o! I I'll 1111 I ·1 '\ Iii'\! 1· 1 'l!illijiill!'1'jll%·iiltfdfllj!i ! -A ' 

BORING DEPTH (ft): 12 

BORING DIAMETER (in): 8 

WELL DEPTH (ft): 

WELL DIAMETER (in): 

BORING NUMBER: AP-3786 
SCREEN LENGTH (ft): 

SCREEN TYPE: 

SLOT SIZE (in): 

FILTER PACK: 

LOGGED BY: J. Shapiro APPROVED SY: S. Wrenn SURFACE ELEVATION (ft): 260.9 

TOP OF CASING ELEV. (ft): 

DATE STARTED: 10/03/96 

DATE COMPLETED: 10/03/96 DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 IO HSA FIELD PARTY: C. Pelz NORTHING: 113136.33 

EASTING: 125760 30 

"' U) 
>- ci 0.: ...: °E 0 U) :r: 0: >- ~ 

:r: ,_ w z le "' <{ 

,_ - ,_ - .s Ll ~ 

a.. " "' > 0.: 0.: 
U) 'I' Ll DESCRIPTION AND REMARKS WELL DIAGRAM 

w 2:' z 0 " w u :>: ::>: 0 0 a.. ~ 
0 <{ 

~ LU Cll 
<{ ~ 0:: <{ s 

0: Cll "' 0: 

"' 
U) 

-
-965752 4 0.5 • • Dark brown Poorly Graded SAND with Gravel (SP), silty, fine grained, SS SP 

27SL • some 'pea gravel, subrounded, trace roots, dry. . • - • -
• .. Yellow/orange, Poorly Graded SAND {SP}. very fine sar'ld, little medium to 

• coarse sand, little pea sized gravel, dry . --~ . • 
. . 

• • . • 
• • ·• - • ·• -

• . • • 
5 

I 965752 SS 9 1.1 • - Lithology same as ab-ove, dry to moist at 5.75 feet. -
28SL • . . 

- • • . 
• 

• • 
-~ • . .. • •· . 

•· • . 
• 

• • • . 

• • 
• 

10 • 965752 SS 9 28.3 • • . 
Olive gray and- light btown Poorly Graded SANO (SP), silty, fine grained, -

29SL • little medium to coarse sand, little gr_avel to 2 inch diameter, subangular • • 
. • to subrounded, mcilst fo wet. slight diesel odor. -

v • .• 
• Gr'oundwater at 11.5 feet. 

. 
~ 

End of boring at 12 feet. 

- - -

- -

15- -
-

- -

- -

- -

20- -
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson - OUO 

SITE: 35- 752 

JOB NUMBER: 9000-119 

BORING DEPTH (ft): 12 

BORING DIAMETER (in): 8 

WELL DEPTH (ft): 

WELL DIAMETER (in): 

BORING NUMBER: AP-3787 
SCREEN LENGTH (ft): 

SCREEN TYPE: 

SLOT SIZE (in): 

FILTER PACK: 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn SURFACE ELEVATION (f1): 258.9 

TOP OF CASING ELEV. (ft): 

DATE STARTED: 10/03/96 

DATE COMPLETED: 10/03/96 

NORTHING: 113135.92 

DRILLED BY: Hughes Dri!Hng 

METHOD: CME 75, 4.25 ID HSA FIELD PARTY: C. Pelz 

EASTING· 125598 45 

{!J 

"' >- 0 0.: 

"" e 0 cn 
I a: >- ~ 

I z IL Q 4 
>-- - >-- w >-- ~ 

.9' u ~ 
~ ru "' > 0.: 0.: 

(fJ ,:C u DESCRIPTION AND REMARKS WELL DIAGRAM 
w2 z 0 ::;; " 0 w u 4 

::;; 0 0 

I~ 
~ 

~ w 4 ~ 5 a: "' "' lD ~ 

"' "' 
-.965752 SS 2 1.1 • • SP Medium brown Poorly Graded SAND (SP), silty, fine grained, little medium 

30SL • to coarse sand, little pea gravel, dry to moist .. . 
• - -

• .. Black contact grading to medium gray, toose, coarse to medium sand, 

•· with trace gravel to 2 inch diameter, subangular, wet. --- • • 

~ I 
965752 SS 2 1.5 -. SE. Light brown, lithology same as upper 10 inches, wet. 

31SL SM -•• 
•. t ' Coarse sand, pea size gravel, !oose, wet. 

•• Light gray, organically rich silt, little sand, thin band of organics at 3.75 ... feet, wet. .. 
5- -

~ I 
965752 SS 27 1.3 •• Light brown, fine sand, moist. 

33SL •• Light. brown Poorly Graded SAND with Silt and Gravel (SP-SM.\, coarse to 
.•. t ' - medium grained, some cobbles to 3 inch diameter, angular, blocky, some .. silt, wet to dry at 6.08 feet. ... -•• 

-~ I 
965752 SS 45 1.4 .... SW_ Light brown Well-graded SAND with Gravel {SW), silty, fine to coarse 
34SL .. grained, some pea sized 1/4 to 2 ·inch diameter gravel, subrounded, trace . . cobbles, angular, blocky, tight, moist. ... -. . 

10-
.. -

~ I 
965752 SS 47 2.5 .. ' SE. Light yellow/orange to olive gray Poorly Graded SAND with Silt (SP-SM), 

35SL . •· SM silty, fine to coarse grained, trace gravel to 2.5-inch diameter, . ' . - subangular to subrounded, wet. 
-... 

Yellow/orange to olive gray Poorly Graded SANO with Gravel (SP), -
/~oarse grained sand, and fine gravel to 3/4-inch diameter, rounded, 
wet. 

-- - End of boring at 12 feet. 

---

-15- -

-

---

---

---
-20-

.;·c ' 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson - QUO 

SITE: 35-752 

JOB NUMBER: 9000-119 

'I.I 

BORING DEPTH {ft); 12 

BORING DIAMETER (;n): 8 

WELL DEPTH {fl); 

WELL DIAMETER (;n): 

II"• 

BORING NUMBER: AP-3788 
SCREEN LENGTH (fl); 

SCREEN TYPE: 

SLOT SIZE (in); 

FILTER PACK: 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn SURFACE ELEVATION (ft); 258.2 msl DATE STARTED: 10/03/96 

DRILLED BY; Hughes Drilling TOP OF CASING ELEV. (ft): DATE COMPLETED: 10/03/96 

METHOD: . CME 75, 4.25 ID HSA FIELD PARTY; ·c. Pelz NORT+HNG: 113,023.75 

EASTING· 125 622 64 

"' "' >- 0 0.: ,..: ~ 
0 

"' I a: >- u. -' 
I >- w z >- - 0. u « 
I- 'W 0. -' 

"' > 0.: rn s: u DESCRIPTION AND REMARKS WELL DIAGRAM 
0.. " z 0 0.: " w- :>: 
0 w u 4 :>: 0 8 0.. -' 

-' w en 4 -' « 0 cc en "' 0.. cc 

"' 
en 

rnr965752 SS 2 1.5 ML Olive gray SILT (ML), organically rich, little coarse sand in the top 2 
36SL inches. little fine sand, moist. 
and -

965752 
37SL • • SP_ Light brown Poorly Graded SAND (SP). medium to coarse grained, little 

~ • (dup) • . pea sized gravel to l/2-inc_h diameter, rounded, wet. 

~ I 
965752 SS 20 1.7 .. SW Medium brown Well-graded SAND {SW}, fine to coarse grained, little silt, 
38SL . . -

little fine gravel to 2.5 inch diameter, subrounded, moist . . . . . •· -
.· ·-
•• 5-

~ I 
..•. - -
• • 

- . - •· -. . 
-

. . - . . •· 
I 

965752 SS 24 1.1 • • SP Light brown Poorly Graded SAND with Gravel ISP), medium to coarse 
39SL .• - grained, little silt. little gravel to t-inch diameter, subrounded, some pea 
and 

. • 
965752 • sized gravel, in bottom 5 inches, subrounded, wet. 

• • -
40SL •· 

~ 
(dup) • • 

'i!10 

I 
965752 SS 25 1.7 • - Olive gray Poorly Graded SANO (SP), coarse grained, gravel to 2 inch -. • 

41SL • diameter, sub rounded and angular, loose, wet. 
. • • - -

• Light yellow/orange, coarse to medium grained sand, gravel to 2 inch 
• • diameter, subrounded, loose, wet. . 

- End of boring at 12 feet. 

--

15- . -
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BORING LOG 
CUENT: USACE 

PROJECT NAME: Fi. Richardson, UST 1109. OUD 

SITE: Bldg. 35-752 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn 

DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 ID HSA, 3" OD SS 

(.? <I> >- 0 a: >--' E: 0 <I> ::t: 0: >- ~ ::t: z LL 0. <( 
I- w I- ~ u ~ 

BORING NUMBER: AP3917 
BORING DEPTH !ft): 19 

BORING DIAMETER lin): 8 

WELL DEPTH (ft): 18.67 

WELL DIAMETER lin): 2 

SURF ACE ELEVATION (ft): 262.3 

TOP OF CASING ELEV. (ft): 261.92 

FIELD PARTY: D. Britch 

SCREEN LENGTH (ft): 10 

SCREEN TYPE: PVC 

SLOT SIZE (in): 0.008 

FILTER PACK: 40-60 fieldpack 

DA TE STARTED: 5/19/98 

DATE COMPLETED: 5/19/98 

NORTHING: 113261.05 

. EASTING: 125735.99 

,_- 3 
"- " (.? > a: a: <I> S: u w.:'! z 0 ::< WELL DIAGRAM DESCRIPTION AND REMARKS 

"" D w u <( "' ~ Ul <( 

0: <I> (j"J 

llf'" SS 
003SL 

-

-

i 

-

-

5
-.,_ 1985752 SS i.J 004SL 

ID-~1985752 SS OOSSL 

-

15-~1985752 SS 
006SL 

-

-

-

20-

0 D 
~ a: CD 

8 6.4 

10 6.9 

Q_ 
<( 
a: 

"' 
I-' I-
~~..:.. 

~ 

0 
<I> 

GM 

Ml 

Dark brown Silty GRAVEL with Sand (GM), gravel ti 4 in. to 1.5 in. 
diameter, subrounded, some medium sand, greater than 15% silt. 

Yellowish-orange SILT (ML), zone of fine to rhedium sand at 18 to 21" in 
spoon, !i.ttle gravel, 1/4 in. to 1/2 in. diamter, subrounded. Color change 

- to dark brown/black at 21" in spoon. Color change may be due. to bits of 
coa!. 

-

-

• • SP-SM Dark to light brown Poorly Graded SAND with Silt and Gravel (SP-SM) . 
• ·• • 5-5.33' Medium to coarse sand, t5% gravel, f/4 in. to 1/2 in. 

• - diameter, subrounded, trace silt, moist. 
• · • 5.33'-5.75' Fine sand grading to silt and back to fine sand, 

• 
• • • .• ' . 

• 
• 

·• . . 
-

-

dry to moist. 
5.75'-6.33' Fine to coarse sand, 20% gravel, 1/4 in. diameter, 

moist. 

§;:: 
o_ 
a 
" 
"" ci5 

"' 
. 

---~ · . 
----~ -

• •. • f6 ~ 
.,,,,.,....j--.,,,,..-t;-;-:;----,-,-~~~-:::::--=:::--:-:::-:-~:::--:::---::-;::-;;-:::-:--:cc;-;--:-:-:--:---:::--:c~--j-§ ·:::: 

39 43.1 ,_ · ,_ GM Yellowish-orange Silty GRAVEL with Sand (GM), Gravel 1/4 in. to 2 in. ~ ::::: 
:.- ::::: ..... diameter, subroLinded to subangular, poorly graded, some medium to ,_ 
:;:::::: - coarse sand, some silt, wet, slight petroleum odor, possible staining at ~ :§ 
, ,- bot tom of sample. c:::i ~ 

:::::::::::::: "<:T = - . Water level measured white drilling at approximately 1t7 ft bgs. 
~::::::.- ~ c: - - -~- - ~ -=·= ~ t: 
:.-=;_ - Q:= 
,_ ..... ,_ U"J. ·=_-
~~;::::: ~ 

25 350 • • SP-SM Dark gray Poorly Graded SAND with Silt and Gravel (SP-SM), medium to ;; = 
• ·• ~ coarse sand, little gravel to 2 in. diameter, subrounded, little silt, strong §; ·_::::: -. 

• petroleum odor, staining, saturated. o_ .. := 
~ =· 
i--~···· 

i-:-+~--l---~~~~~~~~··~~~~~~~~~~---jl '.ii 
Grain Size Analysis: 38% Gravel, 56% Sand, 7% Fines . 

End of boring at 19 feet. 
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BORING LOG 
CLIENT: USACE 

PROJECT NAME: Ft. Richardson. UST 1109, QUO 

SITE: 'Slag. 35-752 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn 

DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 ID HSA, 3" 00 SS 

"' (f) 
>- 0 a.: >--' "E 0 

"' :c "' >- u. .... 
<( :c >-- w z ~ "-

:1.·1 

BORING NUMBER: AP3918 
BORING DEPTH (ft): 19 

SORING DIAMETER (in): 8 

WELL DEPTH I ft): 18.57 

WELL DIAMETER (in): 2 

SURF ACE ELEV A TION (ft): 263.2 

SCREEN LENGTH (ft): 10 

SCREEN TYPE: PVC 

SLOT SIZE (in): 0.008 

FILTER PACK: 40-60 fieldpack 

DA TE STARTED: 5/19/98 

TOP OF CASING ELEV. (ft): 265.78 DATE COMPLETED: 5/19/98 

FIELD PARTY: D. Britch NORTHING: t13228.05 

EASTING: 125703.51 

Mi 

>--,__- .E; u .... 
"- "' "' > a.: a.: "' 'I u 
w .& 0 

WELL DIAGRAM DESCRIPTION AND REMARKS z 
0 w u .... w 

"' 

5 

10 

15 

20 

::;: 
<( 

::;: 
(f) 

<( 
(f) 

985752 SS 
007SL 

985752 SS 
010SL 

" 0 8 .... 
lD "-

8 11.9* 

"-
<( 

"' "' 

.... 
0 
(f) 

SM light brown Silty SAND (SM),.60% silt and fine sand, some coarse sand 
and gravel, gravel I/ 4 in. to 2 1/2 in. diamter, subangular to subrounded, 
dry. Rootlets in top 6 in. 

5 20.8 • . • SP Lt. brown Poorly Graded SANO with Gravel (SP). fine to medium sand, and 
avel, 1/4 to 1 in. diam., subrounded, trace fines, moist. 

ML 
Lt. brown SILT {ML), Silt with a couple of large pieces of gravel, 1 to 2 
in. diam .. rounded, moist. 

54 17.4*J,,!-
0

""•"'."G"P'"'-G"""M+-L-ig_h_t -b-ro_w_n_P_o_o-rl_y_G_r_a_d-ed_G_R_A_V_E_L_w_il_h_S_il_t_.a_n_d_S_a_n_d_(G_P ___ G_M_).-g-r-a-ve_l_l--1 

in. to 2 in. diameter, subrounded to angular, some shattered by the 
spoon, some fine to coarse sand, little silt, dry to moist. 

Water measured while drilling at approximately 12.5 ft bgs. No product 
detected with interface probe although globules of (apparent) product 
were notrced on the probe upon retrieval. 

30 450 • . • SP-SM Dark gray Poorly Graded SAND with Silt and Gravel (SP-SM), medium to 
• coarse sand, some gravel, tittle silt, strong hydrocarbon odor. sheen on 

• • spoon. 

• • 
• 

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

• 
• • 

End of boring at 19 feet. 
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BORING LOG BORING NUMBER: AP3919 
CLIENT: USAGE SCREEN LENGTH (ft}: 

PROJECT NAME: Ft. Richardson, UST 1109, QUO 

BORING DEPTH (ft): 24 

BORING DIAMETER (in}: 8 

WELL DEPTH (ft}: 

SCREEN TYPE: 

SITE: Bldg. 35-7S2 SLOT SIZE (in}: 

JOB NUMBER: 9000-107 WELL DIAMETER (in}: FILTER PACK: 

LOGGED BY: J. Shapiro APPROVED BY; S. Wrenn SURFACE ELEVATION (ft): 262.75 DATE STARTED: 5/20/98 

DRJLLED BY: Hughes Drilling TOP OF CASING ELEV. (ft}: DATE COMPLETED: 5/20/98 

METHOD: CME 7S, 4.25 ID HSA, 3" OD SS FIELD PARTY: D. Britch NORTHING: 113245.46 

>- ci 0.: 

;:: - I a: z >-
I- w I-

"'- "" "' > 0.: 
w~ .z 0 ::;: 0.: 
0 w (.;) .., ::;: 

~ w .., 
a: If) Ul 

~ 
985752 SS 
OllSL 

5 '1985752 SS [J 012SL 

10 

20 

85752 SS 
013SL 
and 

025SL 
(dup) 

85752 
014SL 
and 

026SL 
(dup) 

SS 

...: ]: "-- 0. If) 

" 0 0 
~ 

CD c:: 

16 56* 

27 52t 

23 850 

"' If) 
0 If) 
~ .., 

~ 
(.;) 

~ 

0 
If) 

EASTING: 125715.07 

DESCRIPTION AND REMARKS WELL DIAGRA 

Approximately 1 ff of asphalt underlain by fill. 

Light brown Poorly Graded GRAVEL with Silt and Sand (GP--GM}, gravel 
ti 4 in. to 2 in. diameter, subrounded to subangular, and medium to coarse 
sand, little silt, moist. 

• · • SP-SM light brown Poorly Graded SAND with Silt and Gravel (SP-SM}. medium to 
• ···~ coarse sand. some gravel, 1/4 in. to 1.5 in. diameter, subrounded, little 

• silt, moist. 
• • 

•· 
• • • • • 
• • 

• 
' ·• • • • 

• 
• • 

• 
• • • 

• 
• 

• • • .. • .. 
• ·• .. 
• • 

• 
• • 
• 

• 
• • • 
• • 

• .. • 
• 

• • .. 
• • 

• .. • 
SP 

Dark gray Poorly Graded SAND with Silt and Gravel (SP-SM}, medium to 
coarse sand, and grave!, 1/4 ln. to 2 in. diameter, subangular to 
subrounded, poorly graded, little silt, wet, staining, strung hydrocarbon 
odor. 

Grain Size Analysis; 59% Gravel, 36% Sand, 6% Fines . 

Dark gray Poorly Graded SAND with SU! and Gravel (SP-SM), strong 
hydrocarbon odor. 

15-15.92' Medi-um to coarse sand and fine gravel (1/4 in. to 1/2 in, 
diameter, poorly graded, subrounded t_o subangu!arJ, little silt, wet. 

15.92-16.42' Fine to medium sand, trace fines, wet. ~ 
Water level measured white drilling at approximately 12.3 ft bgs. Product 
detected with interface probe - unable to determine thickness . 

,,, __ ,.,,_,..,_ 
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BORING LOG 
CLIENT: USAGE 

PROJECT NAME: Ft. Richardson, UST 1109, OUD 

SITE: Bldg, 35-752 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn 

DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 JO HSA, 3" OD SS 

"' "' >- ci 0: ,_: e 0 

"' :i: a: >- u.. --' 
>-- LU z >-- ~ 

0. u « 
--' 

'I 

BORING NUMBER: AP3919 
BORING DEPTH (ft): 24 

BORING DIAMETER (in): 8 

WELL DEPTH (ft): 

WELL DIAMETER lin): 

SURFACE ELEVATION (ft): 262.75 

TOP OF CASING ELEV. I ft): 

FIELD PARTY: D. Britch 

SCREEN LENGTH (ft): 

SCREEN TYPE: 

SLOT SIZE (in): 

FILTER PACK: 

DATE STARTED: 5/20/98 

DATE COMPLETED: 5/20/98 

NORTHING: 113245.46 

EASTING· 125715.07 

i;::- .9, 
Q_ " "' > . 0: a: Ul s: u DESCRIPTION ANO REMARKS WELL DIAGRA~ 
LU~ z 0 " LU u ::;: ::;: 0 Cl Q_ --' Cl --' UJ "' "' --' a: "' 0 a: Ul (J'J CD a: 

"' 
(J'J 

985752 SS f8 122 • • SP 20-20.75' Dk. gray Poorly Graded SAND with Gravel (SP). medium to 
015SL 46 

.• %;arse sand, and fine gravel {1/ 4 to 1/2 in. diam.), trace fines, . and· :[:[' SM· aturated. 
016SL 

... 

CL. 
~.75 21.58' Olive gray Silty SAND with Gravel (SM), fine sand, some silt, 

I 
985752 SS 5 43 - Lttle gravel, to 1 in. diam., subrounded to subangular, poorly graded, ·wet. 

017SL - 21.58-21.92' Olive gray Sandy CLAY with Gravel (CL), fine sand, some -
- - ~ gravel, to t in. diameter, subangu!ar to subrounded, poorly graded, wet. 

--'-
- Greenish gray to yellowish-orange Sandy CLAY with Gravel (CL), wet, - ... 

S'hnilar to 21.58 to 21.92' interval. No noticeable staining or odor. 

End of boring at 22 feet. Last spoon collected from 22 to 24 ft bgs. 
25- . - -

NOTE: Sample 985752015SL is for 20 to 20.75 ft bgs. Sample 
985752016SL is for 20.75 to 21.92 ft bgs. 

- -

- -

- - -

- -

30- ·- -

- - -
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BORING LOG 
CLJENT: USACE 

PROJECT NAME: Ft. R;chardson, UST 1109, OUD 

SITE: Bldg. 35-752 

JOB NUMBER: 9000-107 

LOGGED BY: J. Shap;ro APPROVED BY: S. Wrenn 

DRILLED BY: Hughes Drilling 

METHOD: CME 75, 4.25 IO HSA, 3" OD HSA 

(!) 

"' >- 0 a: ...: e 0 

"' :r: "' >- "- ~ .... w z .... ~ 
0. <( 

BORING NUMBER: AP3920 
BORING DEPTH (ft): 22 

BORING DIAMETER (in): 8 

WELL DEPTH (ft): 20 

WELL DIAMETER (in): 2 

SURF ACE ELEVATION (ft): 262.9 

SCREEN LENGTH I ft): 10 

SCREEN TYPE: PVC 

SLOT SIZE (in): 0.008 

FILTER PACK: 40-60 f;eldpack 

DATE STARTED: 5/20/98 

TOP OF CASING ELEV. (ft): 262.43 DATE COMPLETED: 5/20/98 

FIELD PARTY: D. Br;tch NORTHING: 113260.09 

EASTING: 125705.39 

i'.0- 0. u ~ 

"- "' (!) > a: a: "' 'I' u 
w.l!! z 0 "' 

DESCRJPTION AND REMARKS WELL DIAGRAM 
CJ w 
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85752 SS 
019SL 

985752 SS 
021SL 

1
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and 
027SL 
(dup) 

0 8 ~ 
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• 

26 372 
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Drilled approximately one foot through asphalt and fill prior to collecting 
sample. 

Ught brown Poorly Graded GRAVEL with Silt and Sand (GP-GM), gravel I 
in. to 3 in. diameter, blocky, subrounded to subangular, and medium to 
coarse s·and, little fines, dry. 

SM Yellowish-orange to light brown Silty SANO (SM), dry. 
5-8.42' Interbedded fine sand and silt. dense, yellowish-orange. 
6.42-6.67' light brown fine to coarse sand, and grave! to 1 in. 
diameter, subrounded, poorly graded, trace fines: 

. • SP-SM Yellowish-orange to light brown Poorly Graded SANO with Silt and Gravel 
(SP-SM}, medium to coarse sand, and gravel, mostly 1/4 in. to 1 in . 

diameter, subrounded to-subangular, poorly graded, little silt, wet. Slight 
petroleum odor. Possible staining near bottom of sample . 

• 
• 
• 
• 
• 

• 
• 
• 
• 

Dark gray Poorly Graded GRAVEL with Silt and Sand (GP-GM). gravel 1/4 
in. to 2 in. diameter, angular, some coarse sand, little silt, loose, 
saturated. Petroleum odor and staining noted. 
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BORING LOG BORING NUMBER: AP3920 
CLIENT: USAGE BORING DEPTH (ft): 22 SCREEN LENGTH ( ftl: 10 

PROJECT NAME: Ft. Richardson, UST !109, OUD BORING DIAMETER (in): 8 SCREEN TYPE: PVC 

SITE: Bldg. 35-752 WELL DEPTH (ft): 20 SLOT SIZE (in): 0.008 

JOB NUMBER: 9000~107 WELL DIAMETER (in): 2 FILTER PACK: 40-60 fieldpack 

LOGGED BY: J. Shapiro APPROVED BY: S. Wrenn SURFACE ELEVATION (ft): 262.9 DATE STARTED: 5/20/98 

DRILLED BY: Hughes Drilling TOP OF CASING ELEV. (ft): 262.43 DATE COMPLETED: 5/20/98 

METHOD: CME 75, 4.25 IO HSA, 3" OD HSA FIELD PARTY: D. Britch NORTHING: 113260.09 

EASTING: 125705.39 

"' (/) 
>- c::) a: ,..: 'E 0 (/) 

I a: >- u. -' ... I >- UJ z >- - c. 
(.) -' >- - ~ 

"- " "' > . a: a: (/) :;: (.) DESCRIPTION AND REMARKS WELL D!AGRA• 
UJ .!". z 0 :>: "' -' D UJ (.) <! :>: 0 s:: "-

0 -' UJ (/) 
... -' <! 

a: (/) (lJ "- a: (/) 

"' 
i-m85752 SS 32 63.6 ~ - GP-GM Olive gray Poorly Graded GRAVEL with Silt (GP-GM), fine to medium gravel 

023SL 47.4 ·¢· ; .1)14 in. to I in. diameter), subrounded to rounded, little silt. little coarse 
and • • SP - klnd, saturated, ·loose. -

85752 
.• 

024SL 
ain Size Analysis; 46% Gravel, 51% Sand, 5% Fines. 

- reenish gray Poorly Graded SAND with Gravel (SP), fine sand, some 
Jravel 1/2 in. to 2 in., subangular to subrounded, poorly graded, wet. 

-
Grain Size Analysis: t7% Gravel, 47% Sand, 33% Fines. 

_ End of boring at 20 feet. Last split spoon collected from 20 to 21.5 ft 
bgs. 

25- . - *Indicates elevated A TH reading may be due to baggle rather than an -
indlcatlon of cohtamination. 

-

- NOTE: 985752023SL is sample of 20 to 20.8 ft bgs. 985752024SL is -
sample of 20.8 to 21.5 ft bgs. 

- - -
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APPENDIXB 

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

The GPR digital data are organized 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 Library if not included with this report. 
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