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1 FIELDWORK COMPLETED FALL 1994

The Interim Hydrogeologic Report submitted August 1994 proposed several
additional RI activities. Discussions in meetings between NYSDEC and GE in October and
November of 1994 amended these activities to provide for installation, sampling, and testing
of wells OMW-212, OMW-213, and OMW-214 (GE, 1994). Activities completed in the Fall
of 1994 included: drilling and well construction of OPZ-208, OMW-209, OMW-210, OMW-
211, OMW-212, OMW-213, and OMW-214; well development; hydraulic conductivity
testing (slug tests); monthly water-level measurements; and groundwater sampling. Well

specifications, protocols, well schematics, and geologic logs are provided.

2 BEDROCK AND OVERBURDEN MONITORING WELLS

A total of seven wells were installed outside of the containment system from
October 3 through November 18, 1994 (Figure 1). Buftfalo Drilling, Inc. of Buffalo, New
York performed all drilling, under the supervision of GeoTrans, Inc. The objective of these
installations was to further define the extent of contaminants found in the groundwater to the
south of the site. A description of the location and objective for each new well is provided in
Table 1. Well specifications for each of these wells is provided in Table 2.

The well installations additionally provided information on vertical hydraulic
aradients and bedrock contaminant concentration variations with depth through well clusters
or pairs. Three new well pairs/clusters were created, including two just south of the site and
one southeast of the site between the site and residential wells (Figure 1). These well

pairs/clusters included:
. A new overburden well, (OMW-210) paired with existing shallow bedrock
well (approximately 20 ft into competent rock) OMW-205:

A new overburden well, (OMW-211) paired with existing shallow bedrock
well (approximately 20 ft into competent rock) OMW-204; and

D GEREPCRTSLOEFFELPHASE_2A APP A_ 1
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Table 1. Description of type, location and primary objective for each well installation
completed in Fall 1994,
Well ID Type/Location Primary Objective
OPZ-208 Overburden piezometer located To evaluate groundwater flow in overburden to
approximately 500 feet northeast the south of the site.
of 182-01-3B well.
OMW-209 Shallow bedrock well located To evaluate groundwater flow and groundwater
approximately 500 feet northeast quality in shaltow bedrock (~20 feet into
of 192-01-3B well. competent bedrock) to the south of the site.
OMW-210 Overburden well located adjacent | To reduce uncertainty associated with the
to OMW-205, just southeast of the | inferred overburden flow system just south of
site. the site.
OMW-211 Overburden well located adjacent | To reduce uncertainty associated with the
to OMW-204, just south of the site. | inferred overburden flow system just south of
the site.
OMW-212 Shallow bedrock well located To evaluate groundwater flow and groundwater
approximately 500 feet west of guality in shallow bedrock {~20 feet into
OMW-102 in the borrow pit. competent bedrock) downgradient (as inferred
from existing wells) and west-southwest of the
site,
OMW-213 Shallow bedrock well located To evaluate groundwater flow and groundwater
approximately 300 feet southwest quality in shallow bedrock (~20 feet into
of OMW-204. competent bedrock) downgradient (as inferred
from existing wells) and south of the site.
OMW-214 Deeper (mid-depth) bedrock well To evaluate groundwater flow and groundwater
located approximately 500 feet quality in deeper bedrock (~75 feet into
northeast of 192-01-3B well. competent bedrock) to the sguth of the site.

2GR REPCATS LOZFFELPHASE
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Table 2,

Well specifications for bedrock and overburden wells/piczometers installed Fall 1994,

Depth to | Depthto | Depthto | Depthto
Ground Top of Top of Top of |Bottom of | Depth to | Casing Monitoring
Elevation | Surface | Bentonite Sand Screened | Screened | Bottom of | Diameter Geologic Interval

MwW/Piez | of MRP Elevation Seal Pack Interval Interval | Borehole and Surface Description Elevation {Open Hole

1D (ft MSL) {ft MSL) {ft bgs) (ft bgs) (ft bgs) {ft bgs) (ft bgs} | Material | Casing |Screened Interval| (ft MSL) [Interval (ft)
OMW-209 657.97 656.20 - - - - 60.50 NX Hole 4" Stee! Bedrock 615.7-5957 | 40.5-60.5
OMW-210 651.83 649.70 15.30 19.30 21.30 31.30 34.00 2" pyC - Overburden(Silty |628.4 -618.4 -
OMW-211 651.35 649.10 32.00 35.00 38.00 48.00 5G.30 2" PVvC - Overburden{Sift) [611.1-601.1
OMW-212 65586 653.60 - - - - 124.00 NX Hole 4" Steel Bedrock 549.6 - 529.6 [104.0 - 124.0
OMW-213 668.97 667.10 - - - 83.40 NX Hole 4" Steel Betirock 606.1-583.7 | 61.0-83.4
OMW-214 556.84 655.50 - - - - 108.00 NX Hole 5" Steel Bedrock 566.5 - 547.6 { 89.0 - 108.0
OPZ-208 658.86 656.50 22.00 26.00 28.00 38.00 38.00 2" PVC - Overburden 628.5-618.5 -

({Clayey Silt)
Notes: 1} MRP - Measured Reference Point marked on top of the lower partion of the protective casing.

2} PVC - Polyvinyl Chloride

3) Survey data source: Blasland & Bouck (1992a) plus the distance from the top of the inner casing (where present) o the top
of the lower portion of the outside protective casing as measured in the field by GeoTrans.
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A new well cluster consisting of OPZ-208 (Overburden), OMW-209 (Shallow
Bedrock Well, approximately 20 ft into competent rock) and OMW-214 (Mid-
Depth Bedrock Well, approximately 75 ft into competent rock).

3 SHALLOW AND MID-DEPTH BEDROCK WELL INSTALLATION

The following procedures were used to install shallow bedrock monitoring wetls

OMW-209 to -212, -213 and mid-depth bedrock well OMW-214 (Figure 2):

I~

(W)

L

Hollow stem augers (6.25-in ID) were advanced to refusal, typically 5 to 135
feet below ground surface (bgs), except at OMW-213 where 4-inch ID augers
were used to advance to 55 feet bgs.

At OMW-212 and -213, water rotary methods were used to advance the
drilling and sampling through the overburden to approximately two feet into
competent bedrock. A 6-inch borehole was advanced. A temporary 12-inch
casing was Installed to maintain drilling fluid circulation to ground surface.

At OMW-209 and -214 air rotary methods were used to advance the drilling
through the overburden to approximately two feet into competent bedrock. A
6-inch borehole was advanced two feet into bedrock. A temporary 12-inch
casing was installed to maintain a seal at ground surface.

A 4-inch ID steel isolation casing was installed from ground surface to the
bottom of the borehole (2 ft into competent bedrock) and pressure grouted via
a tremie pipe.

The grout was allowed to cure for at least 24 hours.

A 5.625-inch NX core barrel was used to core 20 feet into bedrock below the
bottom of the isolation casing. The well was completed as an open hole.

All wells were completed with a locking stickup protective casing and a 3-foot
diameter cement pad.

Bedrock well OMW-214 was installed in a stmilar manner as discussed above, except

that two isolation casings were installed. A 6-inch isolation casing was installed

approximately two feet into competent bedrock to 39 feet bgs. The borehole for the 6-inch

isolation casing was advanced with a 10-inch roller bit. The 6-inch casing was grouted in

I GEREPGATSLOEFFELPHASE 24 APP A.*6
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place and allowed to cure over the weekend. The borehole was then drilled to 49 feet and

cored with a NX core bit to 88.5 feet bgs. The borehole for OMW-214 was then reamed to

88.5 feet bgs with a 6-inch roller bit. A 4-inch isolation casing was then installed inside of

the 6-inch casing to a depth of 88.5 feet bgs. Coring then proceeded from 88.5 to 111.6 feet

bgs. OMW-214 was completed as an open borehole.

4

OVERBURDEN WELL INSTALLATION

The following procedures were used to install overburden piezometers and

monitoring wells OPZ-208, OMW-210 and OMW-211 (Figure 3):

S

OS]

(@]

Hollow stem augers (6.25-in ID) were advanced to refusal, typically 5 to 15
feet bgs.

At OMW-210 and -211, water rotary methods were used to advance the
drilling and sampling through the overburden to approximately two feet into
competent bedrock. A 6-inch borehole was advanced. A temporary 12-inch
casing was installed to maintain a fluid circulation seal at ground surface.

At OPZ-208 air rotary methods were used to advance the drilling through the
overburden to approximately two feet into competent bedrock. A 6-inch
borehole was advanced. A temporary 12-inch casing was installed to maintain
a seal at ground surface.

Two-inch, Schedule 40, PVC riser was installed from two feet above ground
surface to 10 feet above the bottom of the borehole. The lower 10 feet of the
well consisted of 2-inch, Schedule 40, PVC 10-slot screen.

The sand pack consisted of 12 to 13 feet of “00” quartz sand from the bottom
of the borehole to approximately two to three feet above the well screen. This
was followed by two to three feet of bentonite pellets.

The bentonite was ailowed to set-up for one hour.

The remainder of the annulus was grouted to surface.

All wells were completed with a locking stickup protective casing and a 3-foot
diameter cement pad.

O GEREPORTSLOEFFELPHASE 24 ARP -
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OVERBURDEN WELLS
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5 WELL DEVELOPMENT

All new wells were developed during the period from November 4 through 18, 1994.
A 3-foot PVC bailer (2-in ID) and/or Brainard-Kilman hand pump was utilized for well
development and surging. The Brainard-Kilman hand pump consists of 2-inch ID PVC pipe
with %-inch ID plunger inside. A check valve at the bottom of the outer pipe allows water
into the pump during the upstroke, while during the downstroke water is forced out of the top
of the outer pipe. Each of the new wells was developed by surging and discharging water.
Surging was conducted by moving the pump body up and down in approximately 2-foot
intervals across the open borehole. This was typically performed several times across the
open interval. Well development was considered complete when three to five consecutive
well volumes had been removed from the well and the well had been surged several times, or
when the well had been developed continuously for at least two hours. Some turbidity
reduction was generally observed in the wells by the end of well development. The pump

and/or bailer was steam cleaned before and after development of each well.

6 CORE AND SPLIT SPOON SAMPLING AND BEDROCK CORING

During drilling, split-spoon samples were collected at 5-foot intervals from ground
surface to the top of the bedrock. Samples of the overburden were not collected at
OMW-210 and OMW-211, because overburden geology had already been determined from
adjacent wells (OMW-205 and OMW-204, respectively). Descriptions of soil and bedrock
samples were recorded in the field and transcribed to geologic logs. Subsurface logs for the
existing GE 200 series wells, existing NYSDEC wells, and existing GE 100 Series wells are
provided in Appendices A, B, and C of the Interim Hydrogeologic Report (GeoTrans, }994),
respectively.

Continuous cores were collected at bedrock wells OMW-212, 213, and 214, NX-core
samples were obtained to further define the bedrock lithology, the degree of fracturing, and
the dip of fractures and joints in the competent bedrock. Core collection length was 20 feet at

OMW-212 and OMW-213 and 33 feet at OMW-214. Cores were not taken at OMW-209

S GERCPORTELCSFFELPHASE _2A.APP -
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because cores had previously been collected at adjacent well OMW-214. All recovered
bedrock cores were placed in core boxes and all recovered split-spoon samples were placed in
sample jars, which were stored in boxes. The core and split-spoon sample boxes are stored at
the site within the locked fence.

The elevation and horizontal location of all wells installed in the Fall 1994 was
established through surveying. The survey was performed by a licensed surveyor from
Blasland & Bouck Engineers, now Blasland, Bouck & Lee, Inc. (BBL), of Syracuse, New
York. The reported vertical accuracy was to the nearest 0.01 foot and the reported horizontal
accuracy was less than 0.06 times the square root of the horizontal distance from the
reference datum (in miles). Elevation measurements of the new and existing monitoring
wells and piezometers were referenced to the 1929 National Geodetic Vertical Datum.
Horizontal measurements were based on New York State Plane Coordinate System (1927).
Survey measurements of existing on-site wells were established to the same coordinate

systems,

2 SEREPORTSLOLFFEUFHAST A APP /
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GEOLOGIC LOGS FOR WELLS INSTALLED FALL 1994
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GEQLOGIC LOG

Project GE Loeffel Landfill 7666-00%5 Boring Number QPZ-208
Laocatlon _Nassau, New York Date Started 10/26/94
Client General Electric Co. Date Completed 11/4/%4
Driller Buffalg Drilling Inc, rilling Method 1Q"HSA/6"air rot ., /CME 55
Ground Elevation_656.5 ft msl Page Number 1 of 3
Water Level & Date Drv on 11/2%/94 Logged By D. Bennett
Sarple
Depth SPT Description: Name & USGS Group Remarks: incl Adr,
BGS Int- Type Rec, Results Symbol, Color, Moisture Content, Rel. Mont, Depth of Casing
(£1) erval aNo. (ft) (M) Density or Consistency, & Mineralogy Dril Rate, & Fluid Loss
fi] g-2 g1 1.6 2-2- (ML), dark yellowish | Air Mont: Hnu, back-
4-8 brown (10YR 4/2), moist, firm ground unless other-
(6) homogeneous styucture, native, wise noted
veg,., rocts : 0.0' toc 0.5
Silty Clay {CL), light olive
brown (5Y 5/6), moist, firm,
-2 rock fragments, sub-angular -
gravel, mod. brown (S5YR 3/4)
¢.5'" to 2.0
-4 -
5-7 52 1.0 10-10- Clavey Silt (ML}, light olive
19-18 gray (5Y 6/1) to olive gray (5Y
{29} 4/1), dry to moist, very stiff,
-6 rock fragments, moderate brown -
(5YR 3/4)
-8 -
9-11 S3 0.8 14-16- Same as above
22-25
(38)
-10 -
-12 -
-14 14-16 S4 1.6 21-8- Sam= as abovs -
26-30
(34)
L

GeoTrans

i
#]

gebore6.log rev 11/94



Project
Location

Client

Driller

GE Loeffel Landfill 7666-005%

GEQLOGIC LOG
Boring Number

Nassau, Wew York

Pate Started

General Electric Co.

Date Completed

Buffale Drilling Ing,

Ground Elevation_6%5%6.5 ft msl

Page Number

oP2-208

10/26/94

11/4/94

Drilling Method 1Q"HSA/6"air rot./CME 55
2 of 2

Water Level & Date Dry on 11/29/94 Logged By D. Bennett
Sample
Depth SPT Description: Name & USGS Group Remarks; incl Adrx,
BGS Int-~ Type Rec. Results Symbol, Ceoler, Moisture Content, Rel. Mont, Depth of Casing
(L) erval &No. {£t) (N} Denszity or Consistency, & Mineralogy Dril Rate, & Fluid Loss
16
.18 -
19-21 Ss 1.7 17-20- Same as above
24-33
(44)
_20 -
..22 -
-24 24-26 | 86 0.9 25-26- Same as above - Refusal: spoon on
100/1" beoulder
-26
-28
29-31 57 1.0 15-18- Same as above, with some sand
23-27
(41)
-30

rans Inc.

geboreé.log rev 11/94



GEQLOGIC LOG

Project GE Loeffel Landfill 7666-005 Boring Number OPZ-208
Location _Nassau, New York Date Started 19/256/94
Client General Tlectric Co Date Completed _11/4/94
Driller Buffalo Drilling Inc. Drilling Method 10"HSA/6'air rot./CME_S5
Ground Elevation_656.5 ft_msl Page Number 3 of 3
Water Level & Date Dry on 11/29/94 Logged By D. Bennett
Sample
Depth SPT Description: Hame & USGS Group Remarxs: incl Adr,
BGS Int- Type Rec. Results Symbol, Color, Moisture Content, Rel. HMont, Depth of Casing
(£t} erval ENo, (£L) () Density or Consistency, & Mineralogy Dril Rate, & Fluild Loss
32
-34 34-36 | 58 1.1 17-16-~ Same as above -
25-35
(41}
~36 -
-38 - Top of rock at 38

Well Construction:

-40 - ™D = 38"

2" PVC casing +2-28"
2" (00) PVC screen
28-38"

Sand pack 26-38°

- Bentonite seal 22-
-42 26"

Grout seal 0-22°

.48 -

GzoTrans Inc, gebores.log rev 11/34



GEQLOGIC LOG

Project _GE Loeffel Landfill 7666-005
Location _Nassaw, New York

Client General Electrig Co.

Driller Buffalo Drilling Ing.

Ground Elevation 656 .2 ft msl

Boring Number QMW-209

Date Started 1Q/25/94

Date Completed 10/25/394

Drilling Method 10"HSA/6"air yot./CME 55
Page Number 1 of 1

Water Level & Date 31.79 fL on 11/29/94 Logged By S. Garrity
Sanple
Depth SPT Description: Name & USGS Group Femarks: incl KMz,
BGS Int- Type Rec. Results Symbeol, Color, Moisturxe Content, Rel. HMont, Depth of Casing
(£t) erval &No. (£t) (M) Denslty or Consistency, & Mineralogy Dril Rate, & Fluid Loss

Soil lithology taken from OMW-
208 Geologic log.

Bedrock lithology taken from
OMW-214 Rock Core log.

Air Mont: (Hnu, back-
ground unless other-
wise noted)

Well Construction:

- TD = 0.5

Open hole 40.5-60.5'
4" steel casing set
+2-40.5"

gebores.log rev 11/94



GEQLQGIC LOG

Project GE Loeffel Landfill 7566-00% Boring Number

Location _Nassau, New York Date Started

OMW-210

10/10/94

Client _Gerneral Electric Co Date Completed 10/311/%4
Driller Buffale Drilling Inc. Drilling Method 1Q"HSA/6"wat rot, /CME 355
Ground Elevation_£49.7 ft msl Page Number 1 of 1
Water Level & Date 18.71 ft on 11/29/94 Logged By S, Garxrity
Sample

Depth SPT Descriptjion: Name & USGS Group Remarks: incl Alr,

BGS Int- Type | Rac. Results Symbol, Colar, Molsture Content, Rel. Hont, Depth of Casing

(ft) erval ENo. (ft) (N} Density or Consistency, & Mineralogy Dril Rate, & Fluld Loss

Lithology taken from OMW-20S
leog.

L

Air Mont: {(Hnu, back-
ground unless other-
wise noted)

~ Well Construction:

TD = 34°

2" PVC casing +2-
21.3"

2" (Q0) PVC screen

- 21.3-31.3"

Sand pack 15.3-31.3°
Bentonite seal 15.3-
19.3°

Grout seal 0-15.3"

Gz=oTrans Ing.

gebore6.log rev 11/94



Project
Location

Client

Driller

GE_Loeffel Landfill 7666-005

Nassau, New York

General Electric Co.

Buffalo Drilling Inc,

Ground Elevation_64%.1 ft mgl

Water Level & Date

43.7C _ft on 11/25/9%4

GEQLOGIC LOG

Boring Number OMW-211
Date Started 10/5/94
Date Completed 10/7/94

Drilling Method 10"HSA/6'"wat rob./CME 5%
Page Number 1 of 1
Logged By

5. Garrityv

Sample

Depth
BGs Int- Type
{£t) erval &No .

Rec,
(£t}

SPT
Results
(W}

Description: Name & USGS Group

Density or Consistency, & Mineralogy

Symbol, Color, Moisture Content, Rel.

Remarks: incl adr,
Mant, Depth of Casing
Dril Rate, & Fluid Loss

Lithology taken from OMW-2C4
log.

Air Mont: (Hnu, back-
ground unless other-
wise noted)

- Well Construction:

TD = 50.3!

2" pVC casing +2-38"
2" (00} PVC screen

- 38-48"

Sand pack 35-48°
Bentenite seal 32-
35¢

Grout seal §-32'

GeoTrans Inc.

geboreé.log rev 11/94




GEQLOGIC LOG
Boring Number

OMW-212

Date Started

10/11/94

Date Completed

Project GE Loeffel Landfill 7665-005
Location _Nassau, New York

Client General EBlectric Co,

briller Buffaleo Drilling Inc,

Ground Elevation_£53.6 ft mgl

Page Number

10/26/94

Drilling Method 10"HSA/6"wat xot,/CME 55
1 of 7

Water Level & Date 57.89 ft on 11/23/94 Logged By S. Garrity
Sample
Depth SPT Description: Hame & USGS Group Remarks: incl Adr,
BGS Int- Tvpe Rec. Results Synmbel, Color, Moisture Content, Rel. Mont, Depth of Casing
{fe) erval &No, (fr) {an Density or Consistency, & Mineralogy Dril Rate, & Fluid Losa
0 0-2 51 0.6 1-5- (CL), grayish brown Air Mont: Hnu, back-
B-16 {5YR 3/2), moist, stiff, grey- ground unless other-
(13) green gravel, 2 cobbles wige noted
-2 -
-4 -Auger refusal at 4!
5-7 S2 0.9 9-13- Vi v S1 w (CL), pale
14-16 brown (5YR S5/2), moist at bottom
(27) to dry, very stiff, grey-green
-6 gravel -
Rig chatter at 7.5',
possible boulder
-8 -
-10 10-12 | 83 1.5 27-29- velly v (CL), dark -
34-33 yellowish brown (10YR 4/2),
(63) moist, hard, grey-green to
redish brown gravel
-1z
Rig chatter at 13",
possible boulder
~14 -
15-17 | s4 0.3 12-16- | P v g v (GP},
22-28 greyish green {(10G 4/2} to mod.
{38) reddish brown (10YR 4/6), moist,
dense

geboreé.log rev 11/94




Project
Location

Client

Driller

GE Loeffel Landfill 7666-005

GEQLOGIC I1,CG
Boring Number

Nagssau,

New York

Date Started

OMW-212

10/11/94

General Elegtric o,

Buffaleo Drilling Inc.

Drilling Method

Ground Elevation_&53.6 £t msl
Water Level & Date

Page Number

57.89 ft on 11/29/94 Logged By

Date Completed _10/26/94

E'wakt rot, /CME 55

2 of 7

S, Garrity

Sample
Depth SPT Description: Name & USGS Group Remarks: incl Adr,
BGS Int- Type Rec, Results Symbel , Celor, Moisture Content, Rel. Mont, Depth of Casing
(fE) erval &N¥o, (£t} (M) Density or Consistency, & Mineralogy Dril Rate, & Fluid Loss
186
-18 -Rig chatter at 18',
boulder
19-21 55 1.6 8-17- Same as 83
27-286
{44)
-20 -
-2 -
-24 24-26 | 86 1.3 22-23- Same as above -
24-24
(47)
-25 -
-28
29-31 | 87 1.9 20-22- Same as above, except gravel is
28-44 larger and more angular
(50}
-30

%]
19
!

o]

rans Inc.

gebores.log rev 11/94




GEQLQGIC LOG

bProject GE Loeffel Landfill 7566-005 Boring Number QOMW-212
Location _Nassau, New York Date Started 10/11/94
Client General Electrig Co, Date Completed 10/26/94
priller Buffalo Drilling Inc, Drilling Method _6"wat rot . /CME 55
Ground Elevation 653.6 ft.msl Page Number 3 of 7
Water Level & Date 57.89 ft on 11/25/54 Logged By §. Garrity
Depth Sample SPT Description: Name & USGS Group Remarks: incl Adr,
BGS Results Symbol, Color, Moisture Contenkt, Rel. Mont, Depth of Casing
(£L8) Int- Type ReC. (M) Density or Consistency, & Mineralogy Dril Rate, & Fluid Loss
erval &Moo . (£fr)
32
-34 34-36 S8 1.0 16-20- Same as above -
29-47
{49)
-36 -
~-38 -
Tripping difficulty
at 3%
39-41 { ST1 No recovery Shelby tube {(S5T1)
crushed, no recovery
-40 40-42 ST2 0.9 - Same as above (S8) - Drove Shelby tube
(ST2) 18", pressure
was to high to
continue
-42 -
44 44-46 59 1.3 24-28- Same as above -
33-47
{61)
46 -
GzoTrans Inc. gebore6.log rev 11/94



GEOLOGIC LOG

Project GE ILoeffel Landfill 7666-005% Boring Number QMW-212
Location _Nassau, New York Date Started 10/11/94
Client General Electric Co. Date Completed 10/26/94
Driller Buffalo Drilling Inc. Drilling Method _6"wat rot,./CME 55
Ground Elevation_§53.6 ft mgl Page Number 4 of 7

Water Level & Date

57.89 ft on 11/29/94

Logged By S. Garrity

Sample
Pepth SPT Description: Name & USGS Group Remarks: incl Adr,
3G Int- Type Rec, Results Symbel, Celor, Moisture Content, Rel. Mont, Depth of Casing
(£t) erval &No. (£t) () Densilty or Cenalstency, & Mineralogy Dril Rate, & Fluid Loss
48
49-51 S1¢ [ 1.6 19-36- Same as above
40-45
(76)
- 50 -
-52 -
-54 54-56 1511 |o.3 200/4" Same as above, but gravel is -Refusal
larger and fissle
Driller believes bit
-55 - on boulder at 56',
drilling speed slow
Drilling speed
returns to 1'/3 min
at 577
-58 -
59-61 512 0.6 24-43- Same as above
39-50
(82)
-60 -
-52 -

GzoTrans Inc.

gebores.log rev 11/94



Project
Location

Client

Driller

GE Loeffel Landfill 7666-005%

GEQLOGIC LOG

Nagsau,

New York

Boring Number

OMW-212

Date Started

General}l Electric Co.

10/11/94

Buffalo Drilling Inc.

Ground Elevation_653.6 ft msl

Drilling Method
Page Number

Date Completed _10/26/94

6"wat rot,/CME 55

5 of 7

Water Level & Date 57.85 ft on 11/29/94 Logged By S. Garritv
Sample
Depth 5PT Description: Name & USGS Group Remarks: incl Adr,
BGS Int— Type Rec. Results Symbol, Coleor, Molsture Content, Rel. Hont, Depth of Casing
(fr) erval aNo . {ft) (N} Censity or Consistency, & Mineralogy Dril Rate, & Fluid Losa
64 64-66 | S13 | 2.0 15-35- Lean Clav. w rav (CL), pale No Hnu available for
40-4¢ brown (5YR 5/2), moist, very air monitoring
(75} dense, gravel is red,green and
gray argillite similiar to 812
-66 -
-8 -
6§9-7L | S14 | 0.25 § 40-25- W v {CL}), pale Spoon blockage
39-110 | brown (S5YR 5/2), moist, very resulted in low
(64) dense recovery
-70 -
-72 -
-74 74-76 S15 | 0.1 17-40- Sama as above -Pocr recovery
47-80
{87}
-6 -
.78 -
79-81 S1s 1.8 1%-26- L VoW Mg (cLy,
39-47 brownish gray (SYR 4/1), moist,
{65) very dense
apTrans Inc geboreé.log rev 11/94




GEQLOGIC 10OG

Project E L fel Landfill 7666-0 Boring Number OMW-212
Location _Nassau, New York Date Started 16/11./94
Client General Electric Co Date Completed 10/26/94
Driller Buffalo Drilling Inc. Drilling Method _6"wat rot./CME 55
Ground Elevation_§53.6 ft msl Page Number [ of 7
Water Level & Date 7.89 ft on 11/29/94 Logged By S. Garrity

Sample

Depth SPT Description: Name & USGS Group Remarks: incl Adr,

BGS Int- Type Rec. Resultsa Symbel, Coler, Moisture Content, Rel. Mont, Depth of Casing

[¢43] erval &No . {fLt) ($3)] Density or Consistency, & Mineralogy Dril Rate, & Fluid Loss

80

-82 -

Hnou in use: kg = 0.0
ppm

-84 84-86 | 517 1.5 | 30-50-~ Lean Clav w/ Gravel (CL}, pale - Drove spoon 18"

70-115 | brown (5YR 5/2), moist, very

(120} dense, gravel gray-green (5GY
4/1) to gray-red {10R 4/2),
gravel subrounded to angular
argillite

~-86 -

-88 -

89-51 | S18 | 2.0 | 40-47- an v w vel (CL}, pale
75-140 | brown {SYR §/2), moist, very
{122) dense, more clay and less gravel

-90 than previcus 5 samples -

-5z - Drilling very slow,
boulders encountered
at 91.5" and 9$3.5°

-94 91-95 | 819 0.3 200/ Same as above, rock chips in Refusal: spoon on

0.3' | bottom con spoon, dark green gray | boulder at 94.5°
{(5GY 4/1), guartz veining,
subangular to angular -

Ga2oTrans Inc.

gebores.log rev 11/94




GEQLOGIC LOG

Project GE Loeffel Landfill 7666-005 Boring Number OMW-212
Location _Nassau, New York Date Started 10/11/94
Client General Electric Co. Date Completed 10/26/94
Driller Buffalg Drilling Ing. Drilling Method _8"wat, xot . /CME S5
Ground Elevation 653.6 ft msgl Page Number 7 of 7

9]

Water Level & Date 7.89 ft on 11/29/94 Logged By S, Garrity
Sample -
Cepth SPT Desdcription: Name & USGS Group Remarks: incl Adr,
BGS Int- Type Rec. Results Symbol, Color, Molasture Content, Rel. Mont, Depth of Casing
[$4 erval aMo. (£t) {N) Density or Consistency, & Mineralogy Cril Rate, & Fluid Loss
96 Borehole reamed to
94',drilling
continued
-98 -
-100 -
Driller notes top of
rock at 101', drill a
3' socket
-102
-104 | 104- $20 | 0.2 200/ Shale, dusky red (SR 3/4),
1086 0.2' | feliated, fissle ~ Refusal
Borehole complete at
94"
-106 6" drilled teo 354', 8"
- reamed to 94', 8"
drilled 84' to 104’
Set 4" casing to 104!
-108
-110
20Trans Inc. geboreé.log rev 11/94




GEQLOGIC LOG

project GE Lo=ffel Landfill 7666-005 Boring Number OMW-213
Location _Nassau, New York Date Started 10/27/94
Client General Electrig Co. Date Completed _31/4/94a
Driller Buffale Drilling Ing. Drilling Method 10"HSA/8"aixr xot./CME 55
Ground Elevation_667,.1 £t msl Page Number 1 of 4
Water Level & Date 60.17 £t on 11/23/94 Logged By 8. Garrity
Sample
Depth SPT Description: Name & USGS Group Remarks: incl Adr,
BGS Int- Type Rec. Results Symbel, Celor, Moisture Content, Rel, Hont, Depth of Casing
(£t erval &No, {ft) (M) Density or Consiastency, & Mineralogy Dril Rate, & Fluld Loas
0 0-2 S1 1.2 4-3- 8ilt (ML), pale vellowish brown Air Mont: Hnu, back-
7-9 {10YR 6/2) to light brownish ground unless other-
(10) gray (SYR s/1), dry, stiff, wise noted
gravel, top soil over first 0.2°
-2 -
-4 -
5-7 52 0.1 95- Clayey Silt (ML), grayish brown Refusal: spoon on
100/3" {5YR 3/2), wet, gray gravel and boulder; 1.0 ppm
green-gray rock chips from over bg of sample
-6 boulder -
- 8 -
~10 10-12 | 83 0.9 1-8- Silty Clay w/ Gravel (CL), dark - Switched to 8"
13-14 yellowish brown (10YR 4/2), wet, water rotary drilling
{(21) very stiff, gray-green rock
chips for initial 0.2
~12 -
~1l4 -
15-17 Sy 0.8 5-9- Lean Clav w/ Gravel (CL}), dark
5-17 vellowish brown {LOYR 4/2},
{24) molst, very stiff, gray-green to
dusky red ({(shale), poorly graded
gravel

GzoTrans Inc. gebore.log rev 11/93



EQLOGIC LOG

Project GE Loeffel Landfill 7666-Q045 Boring Number OMW-213
Location _Massau, New York Date Started 10/27/94
Client General Rlectirig Co. Date Completed _131/4/%4
Driller Buffalo Drilling Inc. Drilling Method 8 air rotarvy/CME 55
Ground Elevation_g£%53.6 ft msi Page Number 2 of 4
Water Level & Date 50.17 £t on 11/29/94 Logged By S. _Garritv
Sample
Depth SPT Description: Mame & USGS Group Pemarks: incl Adrxr,
BGS Int- Type Rec, Rasults Symhol, Color, Molsture Content, Rel. Mont, Depth of Casing
(ft) erval E&Na, (£t) {N) Censity or Consistency, & HMineralogy Dril Rate, & Fluid Loss
16
-18 -
-20 20-22 S5 0.4 8-9- Same as above, except slightly -
11-15 less dense
(20}
22 -
-24
25-27 S6 1.0 7-6- Same as above 1.0 ppm over bg of
9-16 sample
(17)
-26 -
28 -
-30 30-32 57 1.0 6-11- Same as above, wet - Tripping difficulty
34-29% in borehole at 30!
{45)

GaoTrans Inc. gebore.log rev 11/94



Project
Location
Client
Driller

GE Loeffel

Landfill 76468-00%

GEOQOLOGIC LOG

Nassau, New York

General Blectric Co.

Boring Numbex QMW-233
Date Started 11/1/34
Date Completed 11/4/94

Buffalo Drilling Ing.

Drilling Method

Ground Elevation 653.6 £t msgl

Page Number

4" HSA/CME 55

3 of 4

Water Level & Date 60.17 ft _on 11/29/94 Logged By S$. garrity
Sample
Depth sPT Description: Wame & USGS Group Remarks: incl Adr,
BGS Int- Type Rec. Results Symbel, Color, Molsture Content, Rel, Mont, Depth of Casing
(£L) erval &No. {£t) (N} Density or Censistency, & Mineralogy Dril Rate, & Fluid Loss
32
Original borehole
OMW-213A was aban-
dened, lost spoon in
-34 - hole at 35', hole
grouted, moved 25°'
north, complete OMW-
315-37 | 88 1.0 }10-20- Lean Clay w/ Gravel (CL), dark 213
28-34 yellowish brown (10YR 4/2}, First sample of OMW-
{48) moist, very stiff, gray-green to | 213
-36 dusky red (shale), poorly graded | -
gravel
-38 -
-40 - Boulder at 434!
41-43 | 8T1 0.1 - Same as above Shelby tube
attempted, no
appreciable recovery,
-42 no sample collected
Driller notes hard
augering at 43°',
describes as till
-4 4 -
35-47 | 89 0.8 23-35- Lean Clay w/ Gravel {(CL}, pale
35-37 yvellowish brown (10YR 6/2), dry,
(70} hard, grey-green Lo dusky red
-46 (shale), poorly graded gravel -
GzoTrans Inc gebore.log rev 11/94




GEOLOGIC LOG

Eroject GE Lloe=ffel lLandfill 7666-005
Location _Nasgsau, New York

Client General BRlectric Co.

Driller Buffale Drilling Inc,

Ground Elevation_653.6 ft mgl

Boring Number
Date Started

OMW-213

11/1/94

Date Completed

Drilling Method 4"

Page Number

11/4/34

ey r

Water Level & Date 60.17 fr on 11/29/94 Logged By S. Garrity
Sample
Depth SPT Description: Name & USGS Group Remarks: incl Adr,
BG3 Int-~ Type Rec. Results Symbel, Color, Meoisture Content, Rel. Honk, Depth af Casing
(£t) erval &No, (£t) (M) Denslty or Consistency, & Mineralogy Dril Rate, & Fluld Loss
48
-50 50-52 S10 10.7 35-30- Same as above -
49-47
{73}

_52 —

-54 ~-Difficulty tripping
out of hole at 55',
switched to 8" water

55-57 15811 1 0.8 30-32- Same as above, except moist rotary drilling,
{(50/4") reamed hole to 55!
Spoon meet w/ refusal

-56 - at 55!

-58 - Rig chatter at 58&°

-60 50-62 [ S12 [ 0.2 so/z2" Shale, dusky red (5YR 3/4), -Refusal at §0°',

feliated bedrock reached,
drill 2' socket,
dArilling f£luild has
turned red from shale

-52 -

RBorehole complete at

62!

Set 4" steel casing

to 61

Caving from 61'-62"
GaoTrans Inc, gebore.leg vev 11/94




GEQLOGIC LOG

Project GE Loeffel Landfill 7666-005% Boring Number OMW-214
Location _Nassau. New York Date Started 11/9/394
Client General Blectric Co, Date Completed _31/10/94
Driller Buffalo Drilling Ing. Drilling Method 1Q"HSA/12"air rot, /CMESS
Ground Elevation £55.5 ft mgl Page Number 1 of 1
Water Level & Date 41.18 ft on 11/23/94 Logged By $. Garrity
Sample

Depth SPT Description: Name & USGS Group Remarks: incl Adrx,

BGS Int- Type | Rec. Resulcts Symbol, Color, Moisture Content, Rel. Hont, Depth of Casing

(£fe) erval &No. (£t} (M) Denaity or Consistency, & Mineralegy Dril Rate, & Fluid Loss

Lithology taken from OMW-208 Air Mont: (Hnu, back-

log.

ground unless cther-
wise noted)

Boring complete at
39.5"

Set 6" steel casing
toc 38.8!'

GaoTrans Inc.

gebore6.log rev 11/94



ROCK CORE_LOG

Project GE_Loeffel Landfill 7655-00S Boring Number OMW-212
Lecation _Nassau, New York Date Started 11/10/94
Client General Electric Co Date Completed 11/10/94
Driller Buffalo Drilling Ing, Drilling Method 4"_air rotarv/CME 5%
Ground Elevation 653.6 ft msl Page Number 1 of 2
Water Level & Date 57.89 ft on 11/29/94 Logged By $, Garrity
Depth i Run Fracture Description: Depth, Lithelogy: Color, Remarks: Casing,
BGS Lgth Frac Type, Orientation, Roughness, Texture, Minerl, Fluld Loss, Coring
{£t) &Rec ROD /£t Planarity, Infilling & Staining Weather, Hardnes Rate, Rod Drops
104 | NX-1 0.0/ 0-104"' on Geo-
10 logic log for
104- =0% OMW-212
114
104-105' - 3 min
3.4/
-106 10 -
=34% 105-106'-1.6 min
-108 -
109-114"' -
16.3 min
-110 -
Shale, grayish
--- red, {(5R 4/2),
Broken ccre, fractures, 0°, interbedded w/
>10 | smocth, stepped, open laminated argil- Core locaticn is
lite, grayish an estimate, as
-112 --- green, (5G 5/6), - coring was
highly weathered more difficult
>10 at 11i2.9 late in run
--- calcite veins in
argillite
5
_11.1 —_— —_— PR -
NX-2 0.0/ 114-119' -
10 13.4 min
114~ =0%
124
-11is -
3.1/
10
=31%
-1138
119-124"' -
14.5 min
GaoTrans Inc

gebore6.log rev 11/94




ROCK CORE LOG

Procject E L 1 Landfill 7666-Q0 Boring Number OMW-212
Location _Nassaw, New York Date Started 11/7/54
Client General Electrig Co, Date Completed 11/9/94
Driller Buffalg Drilling Ing. Drilling Method 4" air yotarv/CME 55
Ground Elevatiocn 653.6 ft msl Page Number 2 of 2
Water Level & Date 57.89 ft on 11/29/94 Logged By S. Garrityvy
Depth | Run Fracture Description: Depth, Litholegy: Color, Remarks: Casing,
BGS Lgth Frac Type, Orientation, Roughness, Texture, Minerl, Fluid Loss, Coring
(£L) &Rec ROD /£t Planarity, Infilling & Stailning Weather, Hardneas Rate, Rod Dropa
120
Broken core, fractures, 0°, Same as above,
3 smooth, planar, open NX-1
-122 --- -
7
7
-i24 | — — | -

Well Construction:

TD = 124"

-126 -
Open hole 104-124"
4% steel casing
set +2-104"

-128 -

-1130 -

-132 N

-134

]

=oTrans Inc. gebores.log rev 11/94



ROCK CORE LOG

Project GE Loeffe)] Landfill 7666-005 Boring Number OMW-213
Location _Nassau, New York Date Started 11/7/94
Client General Electric Co. Date Completed 11/9/94
Driller Buffalo Drilling Inc. Drilling Method 4" air rotarv/CME S5
Ground Elevation 667.1 ft mgl Page MNumber 1 of 2
Water Level & Date 50.17 ft on 11/29/94 Logged By S. Garrity
Depth Run Fracture Description: Depth, Litheology: Ceolor, Remarks: Casing,
BGS Lgth Frac | Type, Orlentation, Roughness, Texture, Minerl, Fiuild Loss, Coring
(£t} &Rec RQD /fe Planarity, Infilling & Staining Weather, Hardnes Rate, Rod Dropas
NX-1 0-61' on Geol-
61- 61-62.5 broken core,disk Shale, med. brown | ogic log of OMW-
62.5" shaped pieces, generally (SYR 3/4) and Ar- | 213
legs than 1" thick, frac- gillite, gray{Ng)
0.8/ 0.0/ tures and bedding, horz., fine grnd, wea-
1.5 1.5 3 smooth, stepped to planar, thered, hard,lam, Smooth coring,
-62 =53% 0% clay coating, open to thinly bed., - 1 ft/3 min.
gtz veins ab 62.2
"7 | Broken core, disk shaped Shale, grayish Core barrel
NX-2 0.0/ 5 pieces, fractures, 0°-20°, red (5R 4/2) and blockage
62,5~ 5 --- | smooth, stepped to planar, | Argillite, gray- prevented good
£7.5 =0% calcite infilling, open ish green (5G recovery
-64 5/6), fine grnd, -
0.8/ weathered, thinly |[Argillite is
5 bed., calcite more competent
=16% veinlets than shale
Water in hole
-65 -
| Fractures, 0°-45°, smootn, Same as above, w/
-€8 N¥-3 0.0/ 7 undulating to planar, Fe some laminated - Driller noctes
67.5- 5 staining, open interbedding of smooth, hard
72.5 =0% --- shale and argil- coring
lite, some round,
1.3/ cobbles of shale
S and argillite
-70 =26% -
Core dropped by
drillers,
orientation,
placement lost
Cor bit lost in
-72 - borenole
T Footage lost to reaming hole
NX-4 0.0/ | T
5 Initial drilling
-74 73-78 | =0% - rapid, 1 ft/
0.5 min.
2.0/
5 --- | Fractures, 210°-45°, Same as above 75-76' - 2.6 min
=40% smooth, planar, open
5

2oTrans Inc. gebores.log rev 11/94




ROCK RE_LOG

Project £ L fel Landfill 765&6- Boring Number OMW-213
Location _Nassau, New York Date Started 11/7/94
Client General EBlectrig Co. Date Completed 11/9/94
Driller Buffalo Drilling Ing, Drilling Method 4" air rotarv/CME 55
Ground Elevation _667.1 ft msl Page Number 2 of 2
Water Level & Date 6¢.17 £t on 11/29/94 Logged By S. Garrity
Depth Run Fracture Description: Deapth, Lithelogy: Celor, Remarks: Casing,
BGS Lgth Frac | Type, Orientation, Roughness, Texture, Minerl, Fluid Loss, Coring
[$3] &Rac RQD /ft Planarity, Infilling & Staining Weather, Hardnes Rate, Rod Drops
76 Fractures, 0°-30°, smooth, 76 .7-77.0 shale, | 76-77' - 1.6 min
4 stepped, tight as above, lam-
.- inated w/ argil-
Fractures 77.8 and 78.0, lite 77-78' - 2 wmin
2 10°, stepped, open 77.9-78 argil-
lite, gray-green
_78 —_—— —_— — -
Fractures, 0°, smooth, Shale, same as
NX-5 0.0/ | >10 | planar, open above 78-80' - 6.1 min
5
78- =0% ~--- | Fracture 79.3, 60°, smooth,
83 tight, 0°,smooth,plnr,cpen
-80 >10 -
4.0/ 80-81' - 2.5 min
5 -
=80% ) 81-82' - 2.1 wmin
-82 8 82.3-83, axgil- -
--- | Fractures 82.4 and B82.7, lite, same as 82-83"' - 2 min
5 45°, smooth, stepped, tight | above
Well Construction:
-g4 -
D = 83.4°
Open hole 61-83.4'
4" steel casing
+2-61"
_86 -
_88 -
-390

GeoTrans Inc. geboreé.log rev 11/94



ROCK COQRE LOG

Project E Loeffel Landfill 7 - Boring Number QMW-214
Location _Nassau, New York Date Started 10/31/94
Client General Electric Co, Date Completed 11/18/594
Driller Buf Drillj In Drilling Method 4" water rot,/CME 55
Ground Elevation 655.5 ft msl Page Number 1 of 5
Water Level & Date 41.18 ft on 11/29/94 Logged By D. Bennett
Depth | Run Fracture Description: Depth, Lithology: Calar, Remarks: Casing,
BGS Lgth Frac Type, Orientation, Roughness, Texture, Minerl, Fluid Loss, Coring
(£t} &Rec RQD /ft Planarity, Infilling & Staining Weather, Hardnes Rate, Rod Drops
38 0-38.8' on Geo-
logic log for
- OMW-214
NX-1 0.0/ Argillite,
5.4 greenish black
-40 39- =0% (56 2/1), some -
44 .4 quartz veins,
highly frac-
0.5/ tured, weathered
5.4
=9%
_42 -
_44 -
NX-2 0.0/ Same as above
4
44 .4 =0%
-46 to -
48.4
1.8/
4.0
=38%
-48 .
Nn-2 0.0/ 17 | Recovery ©.5/0.5 = 100% Argillite,green-
48 4 Q.5 R ish grey (5G4/1})
to =0% gtz veilns,
48.9 fractured,wthrd.
450 -
NX-4 6.0/ Recovery 1.0/2.6 = 38.5% Argillite, med-
48.9 2.6 ium bluish grey
to =0% {58 5/1), trace
51.5 _ gtz veins, frac-
tured, wthrd.
-52 NX-5 0.0/ -
2.5 Same as above
51.5 =0%
-5
1.2/
2.5
=46%

GaoTrans Inc. gebore§ . log rev 11/94




RCCK CORE LOG

Project GE Loeffel Landfill 7665-005 Boring Number OMW-214
Location _Nassau, New_ York Date Started 10/31/54
Client Ganeral Eleciric Co Date Completed 11/18/94
Driller Buffalo Drilling Inc. Drilling Method 4" water rot,/CME 55
Ground Elevation £53.6 ft msl Page Number 2 of S
Water Level & Date 41.18 ft on 11/29/94 Logged By D. Bennett
Depth { Run Fracture Description: Depth, Lithology: Color, Remarks: Casing,
8GS Lgth Frac | Type, Crientation, Roughness, Texture, Minerl Fluld Loss, Coring
{fY) &Rec RRD /£t Planarity, Infilling & Staining Weather, Hardnes Rate, Rod Drops
S4 NX-8 c.o0/ Same as above
3.2 with trace
54 - =0% calcite veins
57.2
1.5/
-5e6 3.2 -
=47%
NX-7 5.0/ | | Recovery 0.2/0.8 = 25% Argillite,dark
57.2 0.8 greenish grey
to =0% (5G 4/1),frac-
-58 £8.0 _ tured -
NX-8 0.0/ Recovery 0.1/0.5 = 20% Same as above,
58- 0.5 not fractured
58,5 =0% o
NX-9 0.0/ Recovery £.55/0.6 = 92% Argillite, dark
8.5 0.6 greenish grey
-50 to =0% (5G 4/1), frac- -
53.1 _ tured
NY1Q 0.0/ Recovery 1.75/3.1 = 56.5% Argillite, med. Core barrel lost
58.4 |[3.1 bluish grey (sSB in hole, was not
Lo = 0% 5/1), very frac- recovered, orig.
£1.5 o tured = hele abandoned |
"2 - {OMW-214A) ,new
hole {(OMW-214)}
NX1L 0.0/ Argillite, med. was cored from
11.5 bluish grey (5B 58.4' bgs. to
61.5 = 0% 5/1), some final depth. Logs
to quartz, some were combined at
-64 73 lamination, num- - this point.
erous fractures
9.9/
11.5
=86%
-66 -
-58 -

GeoTrans Inc. gebore6,log rev 11/94



ROCK CORE _LOG

Project GE Loeffel Landfill 7666-005 Boring Number OMW-214
Location _Nassau, New York Date Started 10/31/94
client General Eleciyric Co, Date Completed 11/18/94
Driller Buffalo Drilling Inc. Drilling Method 4" water rob,/CME 55
Ground Elevation £55.5 ft msl Page Number 3 of 5
Water Level & Date 41.18 ft on 11/29/94 Logged By D._Benpnett
Depth | Run Fracture Description: Depth, Lithology: Color, Remarks: Casing,
BGS Lgth Frac | Type, Orientation, Roughness, Texture, Minerl, Fluid Less, Coring
(ft) &Rec RQD /Lt Planarity, Infilling & Staining Weather, Hardnes Rate, Rod Drops
70
_']2 -
NX12 0.35 73-75.3
-74 /5 Same as above -
73- =7%
78
4.8/
5 75.3-78
-76 =52% Same as above, -
with reddish
Lrown lamin-
ations, frac-
tures
-78 o -
NX13 0.0/ 78-79
10.5 Argillite, med.
78- =0% bluish grey (38
88.5 5/1), some
-80 quartz veins, -
9.1/ same dark red-
10.5 dish brown (10R
=87% 3.4) laminations
fractured, wea-
thered
-82 79-86 -
Shale, dark red-
dish brown { 10R
1/4), quartz
veins, some
styolites,
-84 laminated with -
bluish grey
argillite
geboret.log rev




Project
Location
Client
Driller

ROCK CORE I.0G

GE Loeffel Landfill 7666-00S

Nassau, New York

General FElectrig Co,

Buffalo Drilling Inc

Boring Number _ OMW-214
Date Started 10/31/834
Date Completed 11/18/84

Drilling Method 4" water rot.,/CME 55

Ground Elevation £535.5 ft msl Page Number of g
Water Level & Date 41..18 ft on 11/29/94 Logged By D. Bennett
Depth | Run Fracture Description: Depth, Lithology: Color, Remarks: Casing,
BGS Lgth Frac Type, Crientation, Roughness, Texture, Minerl, Fluid Loss, Coring
{£t) LRec RQD /£ Planarity, Infilling & Staining Heather, Hardnes Rate, Rod Drops
1 86-88.5
Argillite, med.
bluish grey (5B
5/1) ,with Shale,
dark reddish
brown (LOR 3/4}
-88 laminations, -
o r r W
NX14 0.0/ Argillite, med.
9.5 bluish grey (5B
88.5 | =0% 5/1), with
-90 -98 Shale, greyish -
red (SR 4/2),
9.3/ laminated, trace
R quartz, frac-
=938% tured, wea-
thered
- 92 -
- 94 -
- 96 -
- 98 o - . -
NX15 5.0/ 2 Fractures, weathered, open §8-1Q04 Reach more
10 -—- Argillite, med. competent rock
98- =60% bluish grey (5B
108 2 s/1), with
-100 - Shale, greyish -
2.7/ purple (5P 4/2)
10 1 laminated, some
-97% .- gquartz veins,
more competent
2 than above
GaoTrans Inc. gebores.log rev

11/94



ROCK CORE LOG

»—-m

project E Loeffel L i1l 7 - Boring Number OMW-214
Location _Nassau. New York Date Started 10/31/94
Client General Electric {o Date Completed _11/18/94
Driller Buffale Drilling Inc, Drilling Method 4" water Q; /CME 55
Ground Elevation 655.5 ft msl Page Number of
Water Level & Date 41.18 fr on 11/25/94 Logged By D, Bennett
Depth Rurn Fracture Description: Depth, Lithology: Color, Remarks: Casing,
BGS Lgth Frac | Type, Orientation, Roughness, Textuye, Hinerl, Fluid Loss, Corlng
{£t) &Rec RQRD /ft Planarity, Infilling & Staining Weather, Rardnes Rate, Rod Drops
102
2 Fractures, weathered, open
3
-104 -=- 104-108 -
Same as above,
G except no
--- laminated shale
2
106 -~ -
2
2
-108 - R -
Well Construction:
-110 -
TD = 108°
Open hole 89-108°
6" steel casing
+2-398"
4" steel casing
-112 =
+2-89"
-114 -
~116 -
oTrans Inc. geboreé.log rev
1 24




CALENDAR OF FIELD ACTIVITIES
FALL 1994

DAGEREPCRTSWOEFFELWHASE_Za APP
Cclober 25, 1996

{OCTOBER 1994 TO DECEMBER 1994)



1994

S

URDAY

MONDAY

October

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

1994

SATURDAY

2 3 4 5 | Obtained permit for drilling. & | Compieted drilling of 7 8
OMW-11} 10 503 fr.
Drilled OKW-211 to 45.3 ft. BGS.
Instalied well ar OMW-
2,
| Setup and began drilling OHW- 10 [ Complezed wel! drilling and 11| Drilled to 39 feet ar ONW-212. 12 § Drilled 10 ft at GHW-2/2. 13 [ Dril) 10 fr at OMW-212 1o 14 15
HIATREREN construction of OMW-210, casing 64 ft.
o f5ft. Collected & split spoon samples. Took a Shelby tube sample and 2-
sphit-spoon sampies. Collect sample OHW-212
Instatied diverter casing and split fIt.
spoon to 7 13 ag OHW-212. Mechanical problems took greater
part of the day to fix. Cut path to OMW-113.
Instafled diverter casing at DHW-
8,
16 | Drilled OMW-2i2 to 69 fi. 17 { Drilled 10 ft at DMW-212. 18| Drilled |3 ft from &I'- 94" 6" at 19 { Drilled through chstructions at 30 20 | Dritled to 95 BGS at 2l 21
OHW-212. frand 60 ft. GrwziL.
Coflected one split-spoon sample Collected split-spoan samples at
aLéd’ - 66", §9°-71" (5-14), 7416 (5-15), and {ollected  split spoons (8%'-9)' 2nd Collected one split spocn 1ample Colleczed 1plit spoon
1981 (8-16), 84'-86". (54 - 961 sample from 94'-36",
Approval lor access to OHW-213, No drilling footage, spent day
214,208, 209 is conlirmed. retrieving rods from hole and
cleaning,
B 14 Set diverter casing at Reamed CMW-212 to 9" bes, set 25 | Set casing to 104 bgs, with L1t 26 | Set surface cating at OMW-203. 27 | Drill to 25" at OMW-213. 18 29
OHW-214. casing to 40.5". stickup at OHW-2(2.
Set up OMW-209 for 6" Set 8" casing to rock at THW-209. Drilled OMW-20 to 60.5'
water rotary drilling. Installed 4" casing into OMW-209 Drill 10 20" bgs at OMW-214. bgs. Set 8" casing.
Set-up 8" bit for reaming and grovted. Cased {£") 2nd grouted OMW-
HW-212. Drill at 2144 10 18.5" bgs wntif nig 214K 1039
broke.
30 3l




1994

November

1994

SUNDAY MONDAY TUESDAY YVEDNESDAY THURSDAY FRIDAY SATURDAY
Augured to 40" bgs at new location 1] Auger 15, 40" - 55* bgs. Took) 2| Dritled 8"hale with water rotary at 3| Drilled 213 to 62.5' bgs, set 4" 4 5
for 213. spoaag and | Shelby tube no 213. Reamed hole 10 38' <asing ta 61" and grovted.

recovery Irom Shelby tube ar 213.
{ored 13 21 HW-214. Bailed 7 gaflons Irom well 211. Instali 2" PYC, znd grout at 208.
Cored 2144 591"+ ) bys. Lostinner Fished lor rod and barrel cut of
Cored 2140 48.9° - 590" bgs, § tore barrel in hole, 2144 with no luck,
funs.
Bailed 8.5 gallons from 210
64 Cored 81" - 87.5" bgs at 213. 7 ] Purged & gallons out of well 210, 8| Cored 213 10 83.4'". Grouted to 61' | Drilled to 39.5" bgs at new 214. 10 | Bailed 15 gallons our of 23 for It 12
bgs. Decon rig and rod. Mobilize to Stopped reaming 214 at 19 development.
Tried to install 4“ casing in 214A. Cored 675715 bgs at 213, 212 and ream out grout to ' {hofe
Mo luck putling core barrel or rods Cleanup of site. 10 104, (asing to 104" 21 212, Cored to Baited § gallons out of 212 for
out of hole. 109 bgs. develapment.
Continue fishing lor core barrel and
rod with no success. Abandon 2144 Installed 8" casing to 38.8' bgs at
decide to drili at new focation. 214 and grouted.
13 | Drilled 214 to 49" bys with 57/8" 14 | Drilled 214 16 58.%', Core 10 42' 15 | Core 14 10 §8.4' 10 73" bgs. 16 | Cored 214 from 73" bgs to 83" bs. 17 | Decon rig. 18 | Fish for rods and barrel in 2144, 19
bit. bgs. Reamed with 5 70" to 88'. Purged water from 213. Ho tuck so decide to 2bandon.
Instakied 4" casing and grouted, Cored 214 from 88.5' 10 }11.8' bgs. Greut 244,
Flushed 209 to 46.7 bys.
Bailed 209. Develop 214
Ream 209 with 3 ™ bit rod to
80.5" and developed.
20 i prl ] 24 15 16
17 28 | {onduct WL survey atall but 3 29 { Complete WL survey. 30

wells,

Complete 2 slug tests each on OMW-
20 and OHW-211.

Leave test running at 214 - 219
Setup data loggers at GHW -IC and
1D 10 collect WL's every 12 hours
unti) 4713755,




1994

December

1994

SUNDAY MoONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY

Complete slug test at OMW-1{3. I'| Download data from slug test on 2 3

Start test at GMW-212 and let run OHW-212.

overpight.

Ser and secure dala logger in

Set and secure data loggers at GHW-118 to take 12 hour readings

OMW-11 to coliect WL every 12 fer 3 months.

hours.
4 5 [ 7 8 9 10
It i2 13 14 15 14 17
18 19 20 2 11 i) 24
25 16 7 28 19 kii) 3




APPENDIX B

WELL CONSTRUCTION PROTOCOLS, WELL SCHEMATICS AND
GEOLOGIC LOGS FOR WELLS INSTALLED SUMMER 1995
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1 RI ACTIVITIES COMPLETED IN SUMMER 1995

All of the work completed in June through September 1995 was outhined in Third
Work Plan Addendum. These tasks included: the containment wall effectiveness evaluation,
including containment wall location verification (angled borings), piezometer installation
(PW-1, PW-2, PW-3; PB-1, PB-2; and PO-1), and two pumping tests; deep bedrock well and
piezometer installations (OMW-215, OMW-216, and OPZ-217}; a full round of groundwater
sampling; and continued monthly water level measurement surveys for short-term water

level monitoring. Well specifications, protocols, schematics and geologic logs are provided.

2 OVERBURDEN WELL INSTALLATION

After the containment wall location was confirmed, a series of six temporary wells
were installed adjacent to the wall. The new wells were used, in conjunction with certain
nearby existing wells, to create a “cluster” of three monitoring points. An overburden and
shallow bedrock well outside of the wall were paired with an overburden well on the inside
of the wall. The wells that made up each of the clusters were located within 20 feet of each
other to allow for a measurable water level response in the monitoring wells within a 24-hour
pumping period. As described in Table 1, a total of four new overburden wells (PW-1,
PW-2, PW-3, and PO-1) were installed.

Wells PW-1, PW-2, and PW-3 were installed in the overburden outside the
containment wall (Figure 1). Wells PW-1 and PW-2 were installed to an elevation equivalent
to the existing corresponding overburden cluster wells located inside the wall (GMW-10B
and GMW-11B, respectively). Wells PW-3 and PO-1 were installed based on the projected
depth to rock.

The following procedures were used to nstall overburden wells PO-1, PW-1, PW-2,

and PW-3 (Figure 2);

1. Hollow stem augers (6.25-in ID) were advanced to the point of auger refusal
or to 20 feet bgs, whichever was less. For wells PO-1, PW-2, and PW-3 the
auger flights remained in place to act as temporary casings for water rotary
drilling. At PW-1, a 6-inch diameter permanent steel casing was grouted in

2 GTREPOATS LOCFFELPHASE_2A ADP B - ]
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Table 1. Specifications of wells used in the containment wall effectivencss evaluation.
Depth to | Depth to Depth to Depth to
Ground Top of Top of Top of Bottom of | Depthto Casing Monitoring
Elevation| Surface |Bentonite Sand Screened | Screened | Bottom of | Diameter Interval
Pumping | MW/Piez | of MRP | Elevation Seal Pack Interval Interval Borehole and Elevation
Test ID (ft MSL) {ft MSL) {ft bgs) ({ft bgs) (ft bgs} (ft bgs) (ft bgs) Materia! Description {ft MSL)
1 PW-3 651.07 647,80 30.75 34.25 37.00 47.00 48.00 2"PVC Overburden (outside wall) 610.8-600.8
1 PB-2 £50.68 648.11 - 51.00" - 61.00 4" Steel Bedrock (outside wall) 597.1 - 587.1
1 PO-1 650.78 647.42 32,75 34.50 37.00 47.00 47.50 2"PVC Overburden (inside wall} 610.4 - 600.4
2 Pw-2 644 39 641.62 6.75 .75 12.50 17.50 18.25 2" PVC Overburden (outside wall) £629.1 - 624 .1
2 GMW-11 639.57 637.53 2.00 3.80 4.10 14.10 15.00 4" PVCISS Overburden (outside wall) 633.4-6234
2 GMW-11A 64028 638.14 30.50 32.50 37.00 47.00 48.20 4" PVC/SS Bedrock {outside wall} 801.1 - 5911
2 GMW-11B 646.56 644.25 14.00 15.00 15.00 20.00 20.00 2" PVC/SS Overburden (inside wail) 6293-6243
3 GMW-10B 642.27 640.31 46.00 48.10 50.10 52.60 55.80 2" PVC/SS Overburden (inside wall) 580.2 - 587.7
3 PB-1 643.07 640.32 56.50 59.75 62.50 72.50 73.00 1" PVC Bedrock (outside wall) 585.6 - 575.6
3 PW-1 642.75 639.52 48 50 5175 54.75 59.75 61.00 2"PVC Overburden {outside wall) 584.8-579.8
Notes: 1)  MRP - Measured Reference Point marked on top of the lower portion of the protective casing.
2y  PVC - Polyviny! Chloride
3)  Survey data source: Blasland & Bouck (1992a) plus the distance from the top of the inner casing {(where present) to
the top of the lower portion of the outside protective casing as measured in the field by GeoTrans.
4y Monitoring interval based on top of screen to bottom of screen or open borehole.

QOpen berahole.
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place to 16 feet bgs because an adequate seal for water rotary drilling could not be formed

with the hollow stem augers.

b

(3]

Water rotary methods were used to advance the drilling through the remaining
overburden to the target depth with a 5.875-inch roller bit. During water
rotary drilling, a mud-tub was installed over the top auger {or casing) to
maintain a seal for drilling fluids. The use of water rotary drilling minimized
health and safety hazards caused by the release of methane during drilling.

A 2-inch ID, Schedule 40 PVC riser of appropriate length was threaded to a
five or 10 foot long stainless-steel screen (1.8-in ID, 0.01-in slot) and lowered
to the pre-determined monitoring depth.

The sandpack consisted of 7.5 to 8 feet of Number 1 quartz sand, followed by
approximately Y2-foot of Number 0 quartz sand, and approximately three feet
of bentonite chips.

The bentonite chips were allowed to hydrate for one hour.

The remainder of the annulus was tremie-grouted to land surface with a
bentonite-cement grout with a grout density of approximately 14 lbs/gal.

All wells were completed with a locking protective casing and a 3-foot
diameter, 3-foot deep cement pad. A 3-foot deep pad was selected over a
4-foot deep pad to avoid disturbing the cap of the landfill.

Each well was surveyed to New York State Planar Coordinates to provide a reference

elevation for water level data.

3 BEDROCK PIEZOMETER INSTALLATION

Piezometers PB-1 and PB-2 were instalied in the bedrock outside the containment

wall adjacent to their corresponding overburden piezometers (PW-1 and PW-3, respectively).

The following procedures were used to install the bedrock piezometers:

1.

Hollow stem augers (6.25-in 11}) were advanced to 24 feet bgs at PB-2, and to
auger refusal at PB-1 (20 ft bgs).

DGR AEPORTELORFESUPHASRT 24 APP B_S
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[§]

At PB-2, water rotary methods were used to advance drilling through the
rematning 24.5 feet of overburden and 1.5 feet into competent bedrock. Water
rotary drilling was performed with a 5.875-inch roller bit. At PB-1, a 6-inch
casing was grouted in place to 20 feet bgs to provide a seal for water rotary
drilling. Water rotary drilling continued to a depth of 55.4 feet bgs which was
the depth of bedrock encountered at PW-1 (previously completed).

()

A 4-inch ID steel isolation casing was installed from ground surface to the
bottom of each borehole and pressure grouted via a tremie-pipe with a
bentonite-cement grout (approximately 14 lbs/gal).

4. The grout was allowed to cure for at least 24 hours.

5. A 3-25/32-inch (HQ) core barrel was used to core 10 feet into bedrock below
the bottom of the isolation casing at PB-2. PB-2 was completed as an open
hole. At PB-1, 3-25/32-inch (HQ) coring was attempted from 56 to 57.9 feet
bgs. The core sample collected was very soft and was not believed to be
bedrock. Coring was replaced with water rotary drifling which proceeded to
95 feet bgs with a 3-7& roller bit. A final evaluation of subsurface material
was taken with a split spoon sampler from the bottom of PB-1 which yielded
very soft weathered shale.

6. PB-1 was backfilled with bentonite chips up to 72 feet bgs and allowed to
hydrate for one hour.

7. A 10 foot, Schedule 40 PVC, 1.6-inch OD screen with riser was lowered to
the bottom of the remaining open borehole.

8. A sandpack was instatled consisting of 12.8 feet of Number 1 quartz sand,
followed by Y:-foot of Number 0 quartz sand, and 3.2 feet of bentonite chips.
The remaining annulus was pressure grouted via tremie-pipe to ground surface
with bentonite-cement grout (density approximately 14 lbs/gal).

10. Both wells were completed with a locking protective casing and a 3-foot
diameter, 3-foot deep cement pad. A 3-foot deep pad was selected over a
4-foot deep pad to avoid disturbing the cap of the land{ill.

Each well was surveyed to New York State Planar Coordinates by BBL to provide a

reterence elevation for water level data.

D GEREPORTSLOIFFELUPHASE 24 APP
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4 SPLIT SPOON SAMPLING AND BEDROCK CORING

During overburden drilling on the landfill, split-spoon samples were collected at
continuous, two-foot intervals from ground surface to hollow-stem auger refusal. Samples
were not collected at PO-1 and PW-3, because overburden geology had already been
determined from adjacent well PB-2. Descriptions of soil and bedrock samples were
recorded in the field and transcribed to subsurface logs. All recovered split-spoon samples
were placed in sample jars or sealable plastic bags for headspace analysis and further
classification and ultimately disposed of in drums currently stored at the site.

Continuous HQ cores were collected at bedrock wells PB-2 (10 ft). Cores were
obtained to further define the bedrock lithology, the degree of fracturing, and the dip of
fractures and joints in the bedrock. All core samples were placed in boxes. The core boxes

are stored at the site within the locked fence.

5 DEEP BEDROCK INVESTIGATION

Data collected during Fall 1994 indicated that some of the groundwater in the Nassau
shale (bedrock) in the vicinity of the site was contaminated. To the south of the site, VOC
concentrations were higher in deeper bedrock than in adjacent shallower bedrock and
overburden wells. RI water level data indicated that groundwater flow in the Nassau shale 1s
generally east to west across the site. To further evaluate groundwater quality and deep
groundwater flow two deep bedrock wells, OMW-215 and OMW-216, were installed south
of the site (Figure 3).

Monitoring depths were determined by first coring intervals starting at a depth
equivalent to the base of adjacent existing bedrock monitoring wells and stopping at an
elevation equivalent to the bottom of 191-05-21B. Following coring, the depth interval to be
monitored was determined from the results of water quality sampling and hydraulic testing
during packer testing of the open coreholes. OMW-216 was completed as an open-hole
bedrock well. OMW-2135 was completed as a 1-inch PVC well because the fractured nature

of the bedrock prevented packer testing and well completion as an open hole. A third

D '\GERIPORTSILOEFFELPHASE 24 APP B-7
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groundwater monitoring point, piezometer OPZ-217, was installed to provide deep bedrock
water-level data in the northern portion of the site. Well specifications are summarized in

Table 2.

6 DRILLING OF OMW-216
The drilling of OMW-216 (deep bedrock) was completed using the following

procedures:

1. Drilling with a 12-inch O.D. hollow stem auger was initially attempted. At
6-feet bgs, the auger reached refusal due to the very dense nature of the glacial
till (overburden).

2. Hollow-stem augering was replaced with 8-inch air-rotary drilling that was
used to drill to a depth of three feet into competent bedrock (44 ft bgs).

3. A 12.5-inch roller bit was used to ream the completed 8-inch borehole.

4, Overburden deposits were permanently sealed off from the underlying
bedrock by installing an 8-inch casing from landsurface to four feet into
bedrock and grouting in place.

5. After a 24-hour grout set period, an 8-inch hammer bit was advanced through
the shale bedrock to 108 feet bgs.

6. A 4-inch flush-joint temporary casing was set into bedrock with a diamond
spin shoe to 108 feet bgs.

7. HQ-coring was performed to a depth of 256 feet bgs. Coring fluid was dyed
with Rhodamine-WT dye and the concentration was monitored with an in-
field fluorometer.

8. Packer testing was completed in 42 foot intervals in the HQ-Cored interval.

9. The 4-inch temporary casing was removed and the existing 3-25/32-inch
borehole was enlarged by drilling a 7-%s-inch borehole to a depth of 108 feet
bgs.

L0. A final 4-inch stegl casing with a shale trap at the lower end was placed in the

borehole to a depth of 108 feet bgs and tremie-grouted in place with bentonite-

D GEREPORTSLOEFFELPHASE 24 APP B_8
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Well spectfications for bedrock wells installed Summer 19935,

Depth to Depth to Depth to Final
Ground Top of Depth to Top of Bottom of Depth to Casing Monitoring
Elevation of | Surface Bentonite Top of Screened Screened Bottom of | Diameter Interval Open Hole
MRP Elevation Seal Sand Pack Interval Interval Borehole and Geologic Description Elevation Interval
MwiPiez ID| (ft MSL}) {ft MSL) (ft bgs) (ft bgs) {ft bgs} {ft bgs) {ft bgs} Material Screened Interval {ft MSL) {bgs)
OMW-215 657.91 656.19 172.00 195.80 203.00 243.50 243.50 1" PVC Bedrock 453.2 - 4127 -
OMW-216 659.18 657.64 - - - - 170.00 4" Steel Bedrack 549.6 - 4876 108-170
OPZ-217 666.53 664.69 B - - - 157.00 4" Steel Bedrock 547.7 - 507.7 117-157
Notes: 1)

MRP - Measured Reference Point marked on top of the lower portion of the protective casing.
PVC - Polyvinyl Chloride

Survey data source: Biasland & Bouck (1992a) plus the distance from the top of the inner casing (where present) to

the top of the lower portion of the outside protective casing as measured in the field by GeoTrans.

Monitoring interval based on top of screen to bottom of screen or open barehole.




1.

cement grout. The bentonite-cement grout was allowed to cure for a 24-hour
period.

To remove drilling fluids, the corehole was developed through surging with
drill rods and pumping with a submersible pump until the dye concentration
was less than 15 percent of the original.

The monitoring zone was backfilied with pelletized bentonite to a depth of
170 feet bgs (the bottom of the final monitoring zone).

A permanent, lockable, protective casing was installed four feet bgs and set in
a 3-foot circular concrete pad four feet deep.

7 DRILLING OF OMW-215

The drilling of OMW-215 (deep bedrock) was completed using the following

procedures:

1)

o2

Ch

Drilling through the overburden was completed by using a 10-inch air-rotary
hammer bit followed by a 12.5-inch water-rotary hammer bit, The borehole
was advanced five feet into competent rock (100 ft bgs).

Overburden deposits were permanently sealed off from the underlying
bedrock by installing an 8-inch casing from landsurface to five feet into

bedrock and grouting in place.

After a 24-hour grout set period, an 8-inch hammer bit was advanced through
bedrock to 111 feet bgs.

A 4-inch flush-joint steel casing was set into bedrock (111 ft bgs) with five
feet of bentonite seal.

HQ-coring was performed to a depth of 243.5 feet bgs.

Due to the high degree of fracturing, packer testing was not attempted in this
borehole.

A 40-foot, 10-slot, Schedule 80, PVC screen with appropriate PVC riser was
lowered to a monitoring depth of 243.5 feet bes.

The sand pack consisted of 46 feet of Number 1 sand, followed by 1.6 feet of
Number 0 sand, and 23.8 feet of bentonite slurry. The remaining annulus was

O GEREPORTSLISFFIUPHASE 23 APP B*l 1
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pressure grouted via tremie-pipe to ground surface. Grout density was
monitored using mud balance with criteria of 13-15 pounds per gallon.

Completion included a stickup protective casing with lock, a PVC slip-cap,
and a 3-foot diameter, 4-foot deep cement pad.

8 DRILLING OF OPZ-217

The drilling of OPZ-217 (deep bedrock) was completed using the following

procedures:

1. A 10-inch rotary hammer bit was advanced five feet into bedrock (15 ft bgs).

2. An 8-inch steel casing was placed in the borehole and tremie-grouted to the
surface.

3. After a 24-hour grout set period, an &-inch hammer bit was advanced through
bedrock to 117 feet bgs.

4. A 4-inch flush-joint steel casing with a shale trap was set into bedrock with
five feet of bentonite seal.

5. HQ-coring was performed to a depth of 157 feet bgs.

6. The purpose of this well was to provide information on deep bedrock
groundwater elevations. As OMW-215 and OMW-216 had already been
completed, the final monitoring interval for OPZ-217 was selected as 117 to
157 feet bgs (roughly equivalent in elevation to the completed OMW-216
interval).

7. The 4-inch steel casing was tremie-grouted in place with bentonite-cement
grout.

8. A permanent, lockable, protective casing was installed four feet bgs and set in
a 3-foot circular concrete pad four feet deep.

2 GEREPORTSULOEFFEL'PHASE 2A APP ]3_ 1 2
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WELL SCHEMATICS FOR WELLS INSTALLED SUMMER 1995

O\GE'REPORTSWQEFFELY HASE_Z;\.AF‘P
Oclober 25, 1996



PROJECT PROJECT NUMBER WELL NUMBER
WELL CONSTRUCTION LOG GE Loeffel 7666-005 OMW-215
SITE COORDINATES GROUND SURFACE ELEVATION CASING STICKUP
Mead Road, Nassau, New York 932968.6 / 7073918 65609 ~ DSurveyed [Estimated | 1.93 / 658.12

Soil Boring Cross—Reference _OMN-2/6

Locking Flip Cap —Mm8M8M————>

Town and City _Nassay

Cement Weil Pad -——-—-—?-E

County and State _fenesseiear, NY

' Sch. 80 Blank PVYC

ground surface

Installation Date {s) _8//5-8/17/95

Cement / Bentonite Grout
Seal

DriFling Method Mobile Drifl =58 / Wire-line

4" Threadded Steel Casing

Drilling Contractor Aquiter Oriling & Testing

with 2" Cement / Bentonite
grout seal between it and

Drilling Fluid Potable Water w/ Dye

the 8" Casing

~100 ppb, Red Liquid 50, Lot #3330 (Rhodaminel

Development Technique {s) / Dates
Powered Waterra purge

8" Welded Sieel Casing

Cement / Bentonile Grout ——
Seal

3/8" poly tubing with check valve

9/6-8/8/95

Fluid Loss During Orilling (gals) _*42! 94/

Water Removed Ouring Oevelopment {(gals)
250 gal -

Static Depth to Water Date _9/!1/9%

Static Depth to Water {feet) _9/ /L From top of PVC

Well Purpose _Monitoring ground water

Remarks

Bentonite Slurry Seal

No. 0 Filter Sand Pack

Prepared By _ 2878

No. | Filter Sand Pack

Date Prepared __9/21/95

|l LY L Ll AL A

B TSI T T Y]

VAN

V7% L S S L )

1" Sch. 80 / 10-Siot PVC

—00 |/ A

N

— 11

NN
NN N N

AN
AR RN

—172

AN

-———203

e

N

— 2435

GeoTrans, Inc.




PROJECT PROJECT NUMBER WELL NUMBER
WELL CONSTRUCTION LOG GE Loeffel 7666-005 OMW-2186
SITE COOROINATES GROUND SURFACE ELEVATION CASING STICKWLP
Mead Road, Nassau, New York §32276.5 / 708208.5 657.64 Msurveyed [Estimated | 1.9 7 859.54

Soit Boring Cross-Reference__OMW-218

Locking Flip Cap —————>
4" Lockable Slip-Cap ——>

Town and City _assau

Cement Well Pad ——“)tx‘

County and State _fenesseiear, Ny

Installation Date (s} _8//5-8/17/95

Dn”mg Method Mobile Orilt B-59 / Wire-ling

Criling Contractor Aquifer Drilling & Testing

Dnmng Fluid Potable Water w/ Dye

~100 ppb, Red Liquid 50, Lot #3330 (Rhodamine)

Development Technique {s} / Dates
Packer Testing / Grundfos Pump

Fluid Loss During Driling (gals) _ 92/

Water Removed During Development {gals)
498 - 8/2/95 - 8/10/95

o , AN NE
2 m::e/d:tele' Ctaszg t \\” S §
Sgal entonite Grou Q‘ \ \
8" Welded Stee! Casing \ \

_ NENVERENN
Cement / Bentonite Grout ﬁ———)h_\ \~
Seal \ \
N N
NN
NN
NEEN
NN
N R
NN
NN
Shale Trap \.\ §

Static Depth to Water Date _8//1/95

Static Depth to Water {feet) _J2.99

Well Purpose . Monitoring ground water /

Packer Testing

Remarks

Bentonite Chip Sea!

Prepared By _/J Zera

Date Prepared _9/27/95

ground surtace

—4 V9
4
..~‘G

)

Y
R
R
7

—-44 |4

7/
47
74
Vi
7/
Y4
7L
ke

4

——108

S

— 170

SO N

AN

N RO O O O O N

N NN N

— 261

GeoTrans, Inc.




PROJECT PROJECT NUMBER WELL NUMBER

WELL CONSTRUCTION LOG GE Loeifel 7666-005 oPZ-217
SITE COORDINATES GROUND SURFACE ELEVATION CASING STICKUP
Mead Road, Nassau, New York 933976.0 / 708424.8 664.69 Mourveyed [JEstimated | 1.84 / 668.53

Soil Boring Cross—Reference_PZ-217

Town and City _Nassay

County and State Renesselear, NY

Installation Date (s} _7/25. 871517, 8/5/95

Orilling Metnhod _Modie Drifl 8-58 / Wire—fine
Drilling Contractor _Aguifer Oriling & Testing

Driilling Fluid Potable Water

Development Technique (s} / Dates

9/5/85

Fluid Loss Ouring Drilling (gals)

Waler Removed During Development (gals)

Static Depth to Water Date 8/11/85

Static Depth to Water {feet) _9.05 ft. TiC

well Purpose Manitoring ground waler

Remarks

Prepared By _J+ Zerd

Date Prepareq /079795

Locking Flip Cap =

Cement Well Pad “x’]

Cement / Bentonite Grout
Seal

ground surlace

\

AN

8" Steel Casing

Cement / Bentonite Grout
Seal

4" Threadded Steel Casing

LSS LSS

Botiom of the 4" Casing >

== S AN A

Open Bedrock Interval

Bedrock Formation

i
A

]

P
- /
P p
7] q
A A

I

—s |7

— 7

NN

AR R N R N N O N NN

— 157

GeaTrans, Inc.




(GEOLOGIC LOGS FOR WELLS INSTALLED SUMMER 1995

ONGEREPORTSIWOEFFELWPHASE _2A APP
Qctober 5, 1998



GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7666-005%

SHEET NO.
lof 7

HOLE NUMBER

OMW~215

SITE

Mead Road, Nassau, New York

COORDINATES

932968.6 / 7073918

LOGGED BY
James Zera

CHECKED BY

Check %’Q/c’r'na\_

BEGUN
7/19/95

COMPLETED
8/8/95

DRILLER

Aquifer Drilling & Testing

DRILL EQUIPMENT
Mobile Orill B-58 / Wire~line

3.78125"

BORING DIA.

TOTAL DEPTH
243.5

128.2 / 98

CORE RECOVERY (FT./%)

CORE BOXES

0

SAMPLES

CASING STICKUP
193 / 858,12

GROUND ELEV.,
£56.19

OEPTH/ELEY. GROUND WATER
¥ 49.28/ 606.9
Yy 4928/ 606.9

DEPTH/ELEY. TOP OF ROCK
93 / 56B.18 /

SAMPLE TYPE
NONEZ

CASING DIA/LENGTH
§7/100% 4"/

NDTES

RUN
NUMBER
CORE RUN LEN
AND REC (%)

RGO (X)

LAYER

Elev.

DeDt‘h

CEPTH
GRAPHIC L0OG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture

facies, odor

DRILLING NOTES
water levels,
water return,

character of driling,

ete.

35 :0-"?

Dense to very dense, brown-red clayey
TILL with sand to cobble size burgandy-red
to pale greenish-grey shale, and grey-white
quartzite. Rounded, sand o cobbile size
quariz, makes-up ~5% of the matrix.

Large boulder of quarizite. Air caused

fractures from the top of the boulder to
ground surface. ~8' bgs bit is back into the

TILL.

Ditto

Ditto

Ditto

Ditto

Dry.

bit.

Air rotary drilling
with 10" button

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7866-005

SHEET NO. |HOLE NUMBER

2o0f7

OMW-215

continuation

LAYER
Elev.
Depth

RUN
NUMBER
CORE RUN LEN
AND REC (%)
ROD (%}

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texiure, moisture

facies, cdor

DRILLING NOTES
water levels,
water return,

character of drilling,
etc.

1
2
X
1q

Ditto

Ditio

Citto

Oitte

Ditto

Ditto

Ditte

Oitto

GeoTrans, Inc.




GE OLOGIC D PROJECT PROJECT NUMBER SHEET NO. HOLE NUMBER
RILL LOG GE Loeffel 7666-005 3of7 OMW-215
continuation
z
4 3 DRILLING NOTES
& = 3 LAYER T — jud DESCRIPTION AND CLASSIFICATION water levels
%g 28 ; Eley b 5] § density, grain size/shape, color, structure wates return,
acs & ; Ls £ i - composition, sorting, texture, moisture haracter of drii
2 %% o Depth o S v facies, odor charae %rtg. rng.
g= 5
y;G Ditto
IRSE
D
g1 O
4
80 ip:b
-~ Ditto
1.9
V-7
1.9
V-7
? C{
85—0-‘ Ditto
"
.y <7
-1’ ’ .<
V<
| C?
a0 30."C
— | - Ditto
-9
V- 7
a C7<
563.2_ o
930 e Top of bedrock. 93-94" broke into
1.7 7 confined gquifer in
weathere
95““('/ bedrock.
. // Borehole quickly
A filed with water to
4 ~45" bgs. Set-up
// ;or mgilrotary
BN rom .
P
-/F,‘
100~/ 4
147
174
_/‘../
7 A
10547 7
R
_/*,
14
// Initial water meter:
— L 1 .
f/‘ 31306 gal
”0_‘:/:’.": G=ologist: J. Zera
—/ care interval:
; N3-2217 ft.
. /
1.4
A Burgandy red and pale greenish gray Water In: 597 gal
1/88% 79% MO -/ argillacecus SHALE interbedded with gray- Watar Qut: 676 gal
LS white, vi f-grained WACKE. Bedding ranges Nat Water: +79 gal

GeoTrans, Inc.



GE OLOGIC DRILL LOG PROJECT PROJECT NUMBER SHEET NO. [HOLE NUMBER
GE Loetfel 7666-005 4 of 7 OMW-215
continuation
G 8
x® =)

x | 2 % x| 3 DESCRIPTION AND CLASSIFICATION ORILLING NOTES
=t Zo La? LAYER = O A : e water levels,
3%3 =] re o Clev, H = e density, Qr{gun s:ze{.shapte, ;:olor, si_n:cture water return,
[ o] < - composition, sorting, texture, moisture

2 wo g Depth = E o facies, odor tharat:ufart 3: drilling,

O %)
O
from laminea to ~1 ft for the shale and +Net from extra
-7 A 0.05~-~0.80 ft for the wacke. The greenish water in tub
// grey shale appears most frequently as Rate: 10 min/ft
1%, bands and lenses inside of the red shale. ;
__// 115'= 3 small fauit as a result of tight folding n:ig: Eﬂj’t.gggagggl
A with Q.1 fl offset bedding. The wacke beds Nel Water: 32 gal
47 A contain caicite-healed fractures/veinlets N ’
that terminate at the shale contact. . ;
2 7/90% 3% 120—_';/‘/ Crossbedding is noted in the larger beds of Rate: 7.7 min/ft
_// wacke, marked by red silt and/or black
// carbonacecus bedding-plane [aminations.
7 A SAME, with mulliple fractures, faults and
// calcite veinlets. ~122' = very tight fold or
R smail faull slice, possible
4 // penecontemperanecus deformation,
// Burgandy colored shale is dominant with few Water In; 893 gal
1257 A to no green bands. water Out; 967 gal
1.4 SAME, with light fold? from 128.8-130.6" Net Water: +42 gal
_;; Some intact shears from 124.1-124.3. Rate: 5.6 min/ft
3 | sroax| sz {7 A
4.4/
7 A
15
‘// SAME, with muttiple brown-vyeliow stained Water In: 840 gal
—// fractures, and partially lo completely, Water Qut; 871 gal
L calcile-healed fractures. ~1368" = a Net Water: +73 gal
'// multiply -sheared calcite vein, but the shear
135 planes do nol offset bedding, ~138.3 -13¢ Rate: 5.8 min/fl
p = Deformed core/ offsetl veinlets/ calcite
47,4 inclusion? ~140.8~ 1415" = Deformed core/
o loroox | sry _j;:; micro-fault breccia filed with calcite.
147
7/
1/
I40—<'~,://
1/
iy
/ SAME. At 142.5-143.2 = Calcite~{illed micro Water In: 1050 gal
47 A fauli-breccia with 0.05" bedding off-sets. Water Out: 1159 gat
/ At 150.4" = Bedding-plane fracture with Net Water: +188
“/ some calcite infilling, and yellow-brown gai
14547 % siaining. Multiple fractures throughout run.
V4 Higher frequency of wacke beds. Rate: 7.7 min/ft
<
5 {1/icoy| 85y 1A
7 A
&50—.;7
- /A
17 4
1/
ey
188 1%,

GeoTrans, Inc.




G E O I_ O G IC D RI LL L O G PROJECT PROJECT NUMBER SHEET NO. |HOLE NUMBER
GE Loeffel 7666-005 5of7 OMW-215
continuation
88 | _ 8 DRILLING NOTES
T >e T — B DESCRIPTION AND CLASSIFICATION
zW ZaQ = LAYER = O i . Lo water levels,
s 2'—” a Elev. by = [ density, grain snze/.shape. color, st_ruclure water return,
T > wg g Depth u é b composition, ?grpnsg. tgxrture. moisture character of drilling,
£5 2 cies, odo ete.
O o
[
/ SAME, with multiple yellow-brown stained Water In: €32 gal
147 A fractures throughout run, ~90% of shale in Water Out: 993 gal
this run is burgandy red. *HCL reacts Net Water: +249
8 10/100% 22% ‘///j strongly on calcite infilling and shows some gal
47 .« reaction to the wacke beds. Rate: N/A, several
// problems with rig
174
1604
A
i //
1 f/ SAME. Possible soft sediment deformation Water In: 1210 gal
—_:'-/ features from 167 - 187.6" Breaks in core at Water Out: 1267
// 168.15, 189.2 and 189.4" reveal glassy black gal Net Water:
144 carbonaceous bedding plane laminations. +306 gal
585——7/ 189.8 = Top of wacke bed that grades? into
green-blue shale to muddy fracture at Rate: N/A
-q_/f-/ 170.85". Possible rip-up clast or fault slice Run spanned the
A of wacke at 171.2".  [see photo) weekend
7 10/99% 3%% 47 <
Va4
17 A
14/
7 A
170—/.--'
i
17 A
14/
A SAME. Fauft breccia from 173.7-174.2", and Water In: 805 gal
H/.--" bedding steepens to ~45 degrees acress Water Out: 785 gal
core following this faull. Muitiple possible Net Water: +288
’// fractures throughout run. Definite bedding gai
8 i A4 plane fractures at 177 and I77.7".
0795% T4% e // Rate: 4.3 min/ft
17/
147
7 A
1/
1807
1471
H// SAME, with metalic-yellow sulfide minerals Water In: 815 gal
-1 d calchogyrite/ massive) that pervade core in ater Qut: ga
y (calchopyrite/ ive) that i Water Qut: 864 gal
/ tiny bletches. 187.3" = Start of intact shear Net Water; +335
‘/ ~B80 degrees across core that off sets gal
1857, 7% bedding by 0.I". Bedding "Dends" tc vetical
/ at ~19L1" and reverses dip at 191.8". Multiple Rate: 4.0 min/ft
47 A veinlets confined in the wacke beds.
o lo7/108%| so% Ny
o
147
4
1905
% ._
{7 /
1/
A
144
95 10,7 4

GeoTrans, Ing.




GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER SHEET NO. [HOLE NUMBER
GE Loeffel 7666-005 OMW-215
continvation
pr
Wae 8
| 2o | = aver | = |2 |u DESCRIPTION AND CLASSIFICATION DRILLING NOTES
so z4 Clev = 2 g density, grain size/shape, color, structure water return,
X wg b Depth u T = composition, sorting, texture, molsture character of drilling,
=z gz @ = facies, odor etc.
<
O 6]
7 SAME, but bedding shallows again 1o the Water In: 947 gal
10 7.5/100% B7% -'// original 35-40 degrees of dip across core, Water Out: 944 gal
// Green-blue bands of shale have become Net Water: +332
e mere common, Scme calcite veinlets in wacke gal
_;; beds exhibit minor offsets.
Rate: 8.7 min/ft
17/
200 // SAME. Wacke Ded bends again to vertical in wWater In: 308 gal
1 25/66%| 7o% -/ the last 3' of this run, Water Out: 330 gal
' _/; Net Water: +353
gai
‘/ SAME, with deformation present in the top ~1° ] .
1A of this run. Diappearance of sulfides. Rate: 5.3 min/ft
// Multiple possible fractures throughout run. Water In: 1108 gal
sy Water Qut: 1151 gal
// Net{ Water: +398
2057 A
7 gal
_§; Rate: 5.9 min/ft
12 10/58% 70% 1
L
174
1/
7 A
210-/7
”/ SAME, but bedding steepens to 45 degrees. Water In: 1143 gal
_/(f 213.3-218.9" = blue ~green band of shale. Water Cut: 1185 gal
/ Multiple caicite veinlets and mico-faults Net Water: +418
47 A throughout run. gal
215—,://;’-'; Rate: 6.2 min/ft
147
13 |10/100% | 83% 4 s
T
147
220+
147
‘// SAME, with few beds of wacke. Green-bDlye Water [n; 1894 gal
_// te green-grey shaie is soft (H=3-4), and is Water Qut: 1715 gal
non-calcareous, The few beds of wacke are Nel Water: +439
._/ loaded with sulfides and are confined in the gal
Py thin burgandy-red bands of shale. First
225—/7 appearance of light siver—grey bands of Rate: 9.1 min/ft
shale (olive- green when wet) with an
“/_'.' abundance of silt sized muscovite. Last ~.8
. 9.5/97% 71 4.7 of core ts poorly defined because shafe is
/ ; easily reduced to mud.
47/
230/
T ,
/ SAME, but bedding steepens from ~80 to Water In: 1723 gal
"/ ~70 degrees at ~233" then back to ~8C Water Out: 1750
4.7 degrees near the end of the run. Entire run gal
/ / exhibits a silver sheen from silt-sized Net Water: +466
—/ mucovite, but diminishes after ~3" into run. gal
235 / Sulfides still present in wacke beds. As core

GecTrans, Inc.




PROJECT PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG | e Losttel 7666-005 Tof7 OMW-215
continuation
G5 Q
2 o
= | 3 5% aver | = | 2 DESCRIPTION AND CLASSIFICATION DRILLING NOTES
Zm 58 - Eiev - O & density, grain size/shape, color, structure water raturn,
X = 2 Depth | ¥ | & 3 composition, sorting, texture, moisture character of driiing,
z e % o = B facies, odor ete,
8= &
/L dries—cut, suficial hair-line cracks form Rate: 10 min/ft
15 10/101% 73% 47 A parallel to one another and in three distinct
// orientations, This is noted for the last few
445 runs, but may accur in all of them.
74
A
_//
240447
174
// SAME Burgandy-red shale with green, Water In: 463 gal
15 2.3/43% | 100% 17 blue-grey bands/lenses, interbedded with Water Out: 418 gal
' 1.4 “dirty" grey-white very-fine to fine-grained Net Water: +421
412.7 i
i Z wacke, . Lgal
7 Bottom of boring
245
250--
255+
260
265+
270
2758

GeoTrans, Inc.




PROJECT PROJECT NUMBER SHEET NO.  |HOLE NUMBER
GEOLOGIC DRILL LOG | &t Loetrel 7666-005 fof 7 OMW-216
SITE COORDINATES LOGGED B8Y CHECKED BY
Mead Road, Nassau, New York 832276.5 / 708208.5 James Zera Chuck Spa{al‘vxq
BEGUN COMPLETED {DRILLER DRILL EQUIPMENT BORING DIA. [TOTAL DEPTH
7/14/85 7/31/65 Aquifer Drilling & Testing Maobile Orill B-59 / Wire-fine 3.78125" | 2861

123.2 /100

CORE RECOVERY (FT./X) —.

CORE BOXES -

0

SAMPLES

CASING STICKUF
1.9 / 659.54

GROUND ELEV.
§57.64

DEPTH/ELEV. GROUNDO WATER
g 25/ 6326

DEPTH/ELEV. TOP OF ROCK

Y 3145/ 6282

38 / 619.6

SAMPLE TYPE
MOME

CASING DIA/LENGTH

NOTES

87447 47 /108°

RUN
NUMBER

CORE RUN LEN

AND REC (%)
RQD (X}

LAYER
Elev,
Depih

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DEPTH
GRAPHIC LOG
SAMELE

ORILLING NOTES
water levals,
water return,

characier of driling,
ete,

Dense to very dense, CLAYEY TILL (10R

-+ <7 4/2) with sand to cobble size shale (I0R 3/4
R to 5BG 5/2) and quartzite (5B 7/1).

Rounded, sand to cobble size quartz,

Bt makes—up ~<5% of the matrix. DOry.

SAME

SAME

SAME

SAME

SAME

SAME

ag 1V 4

12" auger 1o ~8'
gs.

Air rotary with 8"
button bit to 108
Dgs.

GagoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER

7686-005

SHEET NO.  |HOLE NUMBER

20f7 OMW-216

continuation

LAYER
“Elev.
Depth

RUN
NUMBER
CORE RUN LEN
AND REC {¥)
RGD (%)

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
... .. density, grain size/shape, celor, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water ievels,
water return,

character of driliing,

ete.

1

Eir g
40.0

L=
Q-k\

40

SAME

Top of BEDROCK. Relurn cuttings are small
chips of SHALE (10R 3/4 and 5BG 5/2).
Dry.

50— A —— saME

604 | same

657 4 | SAME

—— SAME

GecTrans, Inc.




GE O L O PROJECT PROJECT NUMBER SHEET NO HOLE NUMBER
GIC DRILL LOG | e Loetfer 7566-005 OMW-216
continuation
e 8 ORILLING NOTES
« ; > LAYER - = lud DESCRIPTION AND CLASSIFICATION water levels
ggg @8 ; Eev | E-1 2 § density, grain size/shape, color, structure water return,
X o : L] T |4 composition, sorting, texture, moisture h 1 drill
= we S Depth wf 3 = Probi i c aracteertg ritling,
g= o
it SAME
d//
147
174
47
80—~{/ SAME
174
Vs
1/
174
s
85— A SAME
447
—./A-‘-
7/
90-—/‘:-' —— SAME
174
_/4‘
95/ /] b— same
174
%
_/z
4
174
Ve
100~/ A | SAME
]
-«;/ Initial water meter:
i 22040 gal
_/':_
4.4 Geologist: J. Zera
b4 . o , .
105—/:- —— SAME, with possible tight fracture (s} a! core interval:
~102, as some moist "balls” of cutlings were 108-281 f1.
‘/ returned to the surface.
/ ARGILLACEOUS SHALE (10R 3/4 to 5BG Water In: 420 gal
457 572}, interbedded with v f-grained WACKE Water Qut: N/A gal
/ (58 7/1). Bedding thickness varies from N=t Water: N/A gal
”0—.;" laminea to ~1 ft for the shale and
T P 177 0.05-~0.8C ft for the wacke. Beds dip Rate: N/A min/it
‘ e o ~30-35" across the core. The 5BG 5/2
-/ / shale appears most frequently as bands and
/ lenses inside of the 10R 3/4 shale,
17 Crossbedding is noted in the larger beds of
/ wacke, marked by ICR 3/4 silt and/or
s 1.4 carbonaceous (N1) pedding-plane
O Iaemimatimme

GeoTrans, Inc.




GE OLOG IC DRI LL LOG PROJECT PROJECT NUMBER SHEET NO, HOLE NUMBER
GE Loeifel 7666-005 OMW-216
continuation
L L)
e =]
o= —_ DRILLING NOTES
x Z 6 = LAYER T S g U§SCRIPTION AND CLASSIFICATION water levels
Zm SO Elay. - . bt __ density, grain size/shape, color, structure water return,
X E g g Depth L = % composition, sorting, texture, moisture character of driling,
= €2 = = tacies, odor etc.
< O
6]
Same, with calcite filled "gash” fractures and wWater In; 410 gal
~47 A veinlets, Water Out: N/A gal
__// Net Water: N/A gal
_;;: Rate: 7.7 min/{t
2 i0.1/101% 98% 120 ;;
7 A
147
7 A
447
174
/
[25—'/ / Same to ~126" where 10R 3/4 shale Water In: 185 gat
/ terminates, and there is an increase in the Water Qut: N/A gal
4 number of (N1) carbonaceous laminations Net Water: N/A gal
174 within the 5BG 5/2 shale. Some calcite-filed
A fractures, and appearence of metallic-yellow Rate: 5.0 min/fi
_‘7/ sulfi;:fesb (g&assiue) along some fractures and
wacke beds,
147
3 0/100% [ 99% P
tBO—/:-'
4
17/
7 A
47
135—_/:'/-'/‘ Same, bul bedding dip has shallowed to oniy Water In: 495 gal
A ~3-5". Some partially healed fractures at viater OQut: N/A gal
“// 137.5-138.35. Net Water; N/A gal
5.2/103%} 95% ﬁ;; Rate: <10.0 min/ft
7/
147
1407
'"/ Same to 142.9" where the 10R 3/4 shale Water In; 21t gal
ﬂ/ appears again. Possibie fracture at 143.4°, Water Out: N/A gal
c 18/89%| 100% —//’/ Net Water: N/A gal
Rate: 4.2 min/ft
1.7
145— / Same, but I0R 3/4 shale is now dominant Water In: 558 gat
/ throughout this run. Some calcite healed Water Out: N/A gal
17 fractures from 147.2-148.1". *Possible flame Net Water: N/A gal
1A struciures at 151.45" indicative ofoverturned
/ ) bedding. These struclures appear as a Rate: N/A min/f!
47,7 "waovy" flame thal staris at a bedding
/ contact between the I0R 3/4 shale and
) 6 1o are ~7 terminates inside of the "dirty” 5B 7/1 wacke
3 26402 ar¥ as a I0R 3/4 flame.
150/
5
154
1/
B4
155 /

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7656-005

SHEET NO.

HOLE NUMBER

OMW-216

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (%)

RAD (X}

LAYER
Elev.
Depth

DEPTH
GRAPHIC LOG

SAMPLE

DESCRIPTION AND CLASSIFICATION
. density, grain size/shape, coior, structure
composition, sorting, texture, moisture

facies, odor

DRILLING NOTES
water levels,
water return,

character of drilling,

ete.

8 1011101

3 10.17101%

i 3.

]

ey

100%

100%

3
™

175/

N
™

Same. 158.1-180.5 = Fault breccia with
calcite infilling. Sulfides still present in

wacke beds.

Water In: 748 gal
Water Out; N/A gai
Net Water; N/A gal

Rate:

Same. Cioser inspection of 10R 3/4 shale
reveals abundant silt-size flakes of bictite

and muscovite,

Water In: 806 gal
Water Out: N/A gal
Net Water; N/A gal

Rate: 6.7 min/f}

Same. More flame structres indicative of
overtyrned bedding. Few calcite filled
veinlets that exhibit en echelon orientation
which are actually parallel-pianar fractures
at an angle across the core.

Water In: 801 gal
Water Qut: N/A gal
Net Water: N/A gal

Rate: 5.0 min/ft

Same. Note more crossbadding and flame
structures in the wacke beds.

Waler [n: 800 gal
Water Oul: N/A gal
Nei Water: N/A gal

Rate: 8.3 min/ft

GeoTrans, Inc.




GE OLOGIC DRILL LOG PROJEET PROJECT NUMBER SHEET NO, |HOLE NUMBER
GE Loeffet 1666-0045 6 of 7 OMW-2186
continuation
-
= 2
= o
i = x| 3l DESCRIPTION AND CLASSIFICATION ORILLING NOTES
Zzw Zzo = LAYER PR ; L water levels
=z . = e . R . '
32| 28 | o Giew, |~ §-| § g - --oensily g szelihae color, stucture
= o= o Depth a & (A ' facies.'odor g character of driiling,
DE = etc,
O o
e Same. Fracture from 201.7-202.1" with some Water In: 823 gal
17 A calcite infilling. 201.3-201.68" = A tiny fault Water Out: N/A gat
// slice? or slump? with a white veinlet that Net Water: N/A gal
1 terminates at each contact.
_?; Rale: 5.8 min/ft
174
2004477
P4
14
17 /]
147
b
15
205-;.:// Same. More flame structures inluding some Water In: 723 gal
// tiny ball structures, en echelon alligned Water Out: N/A gaf
“// veiniets, and micro faull offsets of <0.05" Net Water: N/A gal
1./ Rate: min/ft
<7 /
VP4
210—/:-'
a4
1.7
14
7/
144
57 .
215-—-—'_/»/ Same to 215.4° = transition back to all 5BG Water In: 708 qal
A 5/2 shale with {N1) carbonaceous Water Qut: N/A gal
"// laminations. Beds of wacke appear to have Nzt Water: N/A gal
_/ a higher percentage of coarser (fine)
// grains. Partially healed fractures ~50 Rate: 4.3 min/ft
J. degrees to core at 220.3 and 223.6.
o
1/
2204, ~
1/
1%
174
14
225 // Same to 130.1' = lransition back to boih 10R Water In: 742 gal
/ 374 and 5BG 5/2 shale with alternating beds Water Qut: N/A gal
‘// /bands of ~1 fl. 232.5 = Possible shallow Net Water: N/A gal
Ry, angie fracture with some orange-brown
/ staimng. Slickensided reverse fault (a Rate: 4.5 min/ft
477 normal fault if bedding is overtunered). at
a4 233.4°. Just below this fault, bedding
17 A "bends” to near vertical with a higher
frecuency of veinlets and fractures that are
230~§; mostiy healed with calcite. This fault culs
17 < acioss core at ~45" .
/i
17/
7
7
235 1

GeoTrans, Inc.




GE OLOG IC DRIL LOG PROJECT PROJECT NUMBER SHEET NO. [HOLE NUMBER
L GE Loeffel 7666-005 OMW-216
continuation
z . o
e | =SB = DRILLING NOTES
& — ® LAYER . = DE_SCRIPTION AND CLASSIFICATION water levels
=@ =i Elev. = Q & density, grain size/shape, color, structure water return,
&3 S:Jc: a Depth ut £ < composition, sorting, texture, moisture character of drhlling,
z =] = =2 tacies, odor ete.
O« o
(48}
e Same , but the vertical bedding “bends” water In; 742 gal
H4 /] back just before another fault at 245.9" with Water Qut: N/A gal
// ~30° of dip. At 238.15' bedding "bends” Net Water: N/A gal
7 A again from a shallow angle fault to a similar
_/ faull at 238,25, After this fault, the core is Rate: 4.3 min/ft
/ normal as seen in previoys run with paratiel
47 A bands of shale with occational beds of
/ wacke. Sulfides noted again along breaks in
240—7‘,‘/ the tent seclion of core.
14
;//
R Y4
P4
147
245-—-.'}7/ Mostly 5BG 5/2 to 106 6/2 shaie. Some thin, Water In; 608 gat
/ clacite-healed fractures from 245.5-245.7". Water Qut: N/A gal
-.;/i‘/ Only 3, thin beds of wacke. Core is very Net Water: N/a gal
e clean,
144 Rals: 5.0 min/ft
17 A
1/
7 A
A
174
1
/]
47
255_~/-'/ Same. The few beds of wacke are very faint Water In: 376 gal
- A along suface of core, but are more visibie on Water Qut: N/A gai
‘// freshly broken surfaces. Net Water: N/A gal
";;‘ Rate: 5.3 min/ft
260~
396.6 A
261.0 i Bottom of boring
265
2TOi
275

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7666-005

SHEET NO.

10f5

HOLE NUMBER

opZ-217

SITE

Mead Road, Nassau, New York

COORDINATES

933976.0 / 708424.8

LOGGED BY
James Zera

CHECKED BY

BEGUN
7/25/95

COMPLETED
8/5/95

DRILLER

Aquifer Oriling & Testing

ORILL EQUIPMENT
Mcbile Orill B=59 / Wire~line

BORING DIA.
3.78125"

TOTAL GEPTH
157

39.8 /985

CORE RECOVERY (FT./X]__.

CORE BOXES .
3

0

SAMPLES

CASING STICKUP
.84 / 866.53

GROUND ELEY..
664.69

DEPTH/ELE V. GROUND WATER
§ 7.96 7 6567

Y 7.2t/ §475

10.5

DEPTH/ELEY. TOP OF ROCK

/ 654.2

SAMPLE TYPE
NONE

8/15% 4"/t

CASING DIA/LENGTH

NOTES

RUN
MUMBER
CORE RUN LEN
AND REC (%)

RGD (X}

LAYER
Eiev.
Depih

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture

facies, odor

DRILLING NOTES
water levels,
water return,

character of dring,
ete.

664.2 L=
5

5437 | _0 7
15.0 15 !

First 0.5 ft. organic-rich TOP SOIL to

CLAYEY TILL (5R 4/2-10R 4/2) with sand to
cobble size shale (I10R 3/4-5BG 5/2) and

quartzite (58 7/1).

SAME

NN

m

7
TN
NN

_w\\\§3‘\V\

o

35

Top of BEORQCK. SHALE (10R 3/4).

Sel 8" casing with cement / bentonite

grout. Air rotary driling with 8" hammer to

17 . bgs.

N Cuttings are DRY.

Air rotary drilling
with 10" bulion
Dit.

F10 0.0 PPM

FIO 0.0 PPM

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7668-005

SHEET NO.
2ofh

HOLE NUMBER

OPZ-217

continuation

LAYER
Elev,”
Depth

RUN
NUMBER
CORE RUN LEN
AND REC {%}
RGD (%)

DEPTH
GRAPHIC LOG

SAMPLE

DESCRIPTION AND CLASSIFICATION
-. density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water levels,
water return,

character of dritling,

ete.

\Q
N

70/

N

Cuttings are MOIST,

Cutlings are WET.

—— Cuttings are DRY. Resumed drilling using
water rotary on 8/17/95.

FID 0.0 PFM

Fi0 0.0 PPM

GeoTrans, Inc




GEOLOGIC DRILL LOG

PROJECT
GE Lopeffe!

PROJECT NUMBER
7686-0058

SHEET NO.

Jof s

HOLE NUMBER

oPZ-217

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (%)

RGD (%)

LAYER
- Elev.
Depth

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture

facies, odor

DRILLING NOTES
water levels,
water return,

character of drilling,
ete,

(e8]

T
NN
AN N

(s m
i 7
DN
NN SN NN NI NI NG

R N RS S S SN
A U A U i U O e O iy

S
>

N

15

FID Q.0 PPM

FI1G 0.0 PPM

FID 0.0 PPM

F10 0.0 PPM

FI2 0.0 PPM

GeoTrans, Inc




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER

SHEET NO.

7666-005

HOLE NUMBER

OPZ-217

centinuation

RUN
HUMBER
CORE RUN LEN
AND REC (%)

RAD (X}

LAYER
“Eley.
Depth

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
. density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water jevels,
water retwn,

character of driling,

ete.

! 8.8/101%

ra

9.35/90%

L

10/300%

N HWA50%

100%

100%

100%

Geglogist: J. Zera
core interval:
17-157 ft.

R N N
NN

N
AANANANANA

o

ARGILLACEDUS SHALE (08 3/4 some SBG
5/2) interbedded with "dirty" QUARTZITE
{WACKE) (58 7/1). Some calcite veinlets.
Minor crossbedding noted in the wacke
beds. Very competent,

Rate; 3.8 min/ft

SAME

Rate: 4.2 min/ft

SAME

Rate: 4.8 min/ft

NS

T

NGNARAN

SAME

Rater 4,3 min/ft

GeoTrans, Inc.




GE OLOG IC DRILL LO PROJECT PROJECT NUMBER SHEET NO. |HOLE NUMBER
G | ge Loettel 7666-005 50f5 OPZ-217
continuation
=z -
e 8
« | 5 |2 DESCRIPTION AND CLASSIFICATION ORILLING NOTES
= Zo ad LAYER O |4 " i water levels,
Dg 2w Eley oy = | -density, grain size/shape, color, structure water return
= 5‘1 8 Depth w I |3 composition, sorting, texture, moisture character of drilling
Z 2g & o = 2 facies, odor etc, '
8= &
7
5 1.3/87% 100% - // SAME Rate: 5.0 min/ft
5977 L
157.0 Bottom of cored interval.
160—
165
170—
175—
180—
185
190 —
185

GaoTrans, Inc.




GEOTraﬂS, Inc. Log of Well PB—1 Sheet 1 of 7
GE Loeffel
8 Lancaster County Road . -
Suite Four GE Job Number: 7666-011
Harvard, Ma 0145] Nassau, NY .
Phone (508) 772-7557 Fax (508) 772-8183 Elevation: 640.32
Driiler; Aquifer Drilling & Testing Drilling Date Time
Orill Method: Hollow Stem Auger — Mobile Drill B~58 Started 8/22/95 08:04
Sample Method: 2° Stainless Steel Split Spoon Finished 8/31/985 12:16
Borehole Diameter: 8 I/4 in.  [Water Level: 26.98 / 643.07 |Logged By: J. Zera Checked By: C. Sogldyney
5 2 2 £ @
& - s £ sz | 5 Walerlais Descriplion We Conpletian
] 2 5 E gL % o
i & & g & Lacking
0 E l Cover
V.90 SILT (10YR 8/6), vi~SAND, f BRAVEL. Some < S
5 194 crs SAND and f BRAVEL te 0.8" aof spoon. &1 ¥
- D > Rest is CLAYEY SILY (SR 4/2) with f | | &g
| SS1 22 0.0 hY. ' 7' GRAVEL {shale, 10R 3/4-5B8G 5/2). FILL. &1\ | -
1.5 1~ ) ; p o *— s " Sch
s . 15 0.0 RS Slightly plastic. Dry. -]l bl saPvC
- 22 _0‘_'0 -] L={ Riser
SR - { -
— 2-—~D ¢Q .: I ::< Cement
30 X SAME, with .37 piece of gravel, oS I P pad
L Ay - -
552 ;% B.25/7 ’06": :: { ::
| 274 18 35 0.4 3194 ! il
77 V.o t
- =, t t N
— 4-—0'.<’ - | [\ Cement /
EeR CLAYEY SILT with vf SAND that grades to m | | Eentonite
| do N GRAVEL. FILL. Slightly plastic. Ory. | Grout
10 JD."O\'.' | | Seal
- $53 14 15/8 o X
as | 07 21 0.2 5 VY } \
B 18 NSRS i
tos
D | K
— 6. 9 | [1— 6"
RN SAME. N Protective
B ,0‘ d N N Steel
48 b <7 h Ll Casing
| | ss4 25 85/45 194 3
6-8 | 97 | 35 | o2 s \ \
18 - Y 2 N
- = GQ
N
- —h T \Hw ;
8 ?GQ Organic soil (10YR 2/2-N1) with severely i A giﬁfo";r,e
| _D- o decomposed roots into CLAYEY TILL with N Gt out
7 J-<'?"§I vf-crs SAND and f-m GRAVEL {10R 4/2). Firm Seal
- 555 16 14 1400/200 gy AN and moist to wet on the outside of sail plug.
8-10 : 31 Inop. p'.'?,c E \
100/.4 Yok N
L - GQ | N
! 017 b
PR Auger refusal at 10 ft. Switched to water | Treadded
R WD'_O rotary (3 7/8") and passed through cobble at ’ Stesl
P f1+ 1, but couldn’t keep the seal on the casing
[ 1—{0- 9 outside the augers. Abandonned hole and \
TV moved ~5 ft to the west. k
= —r GQ& N
g2
L. 12""<‘7Q - - - +R5— Cement /
Resume split-spoons in new location {8/23), \ Bentonite
| 3" -‘.7@ See PW-1Dboring log for geology from 10-16 ft, 3 Grout
<7 N M Seat
L dy .éﬁ {
.Y B
L] | vl




GeoTrans, Inc. Log of Well PB~1 Sheet 2 of 7
GE Loeffel
] LancaésﬁﬁreCFog:rty Road GE Job Number: 7666-011
Rarvard, Ma 01451 Nassau, NY :
Prone (508} T72-7557_ Fax (508} 772-6183 Elevation: 640.32
g < ;5 § £z | = Materials Destription Wed Compietion
s | ¥ 3| §E | 2%
§ 3 2 g i
wy
auc',- g
540
0] |
n. - q N
164y o] \
y. Same TILL as 8-10 ft. 10R 4/2 with 5RP 4/2. N N
1.7 Very stiff. 1.5" piece of gravel jammed in the N ]
72 Do mouth of the spoon. t \
556 47 P \
6-1g | OF 47 10 799 \
100 Vo
R 3 N
1840 \
JGQ? SAME. Cry. N
99 'JD_'.'?Y \
SS7 58 <
i8-20 | 0% | wos4 | 10/6 19 ) S y
_ F< \
. N
[}
SAME to refusal. Set 8" casing to 20 ft. with
grout. Resume drilling with water rotary on
43 8/28
Ss8 100/ 1
20-22 0.2 - n/d

Q‘-Q:_Q_- AR e I D R R 2
LAY AT} N :

D N
Qe Q-
RS0

=)
|

= <
Q.

BOULDER 20.5-23 ft.

TILL.

COBBLE ~25-28 ft,

TILL.




Phone (50

GeoTrans, Inc.

§ Lancaster County Road

Suite Four
Harvard, Ma 01451

) 772-7557  Fax (508) 772~

183

Log of Well PB-1
GE Loeffel
GE
Nassau, NY

Sheet 3 of 7

Job Number: 7666-0#

Elevation: 640.32

Sampie No./Depth Range

Recovery {ft.}
Blow Counts

PID/FID/ {PPM)

Depth
(feet)

Materials Oescriplion

Net Completion

1

TILL

k— Cemant /
Bentonite
Grout
Seal

— 4"
Treadded
Steel
casing

— Cement /
Bentonite
Grout
Seal




GeoTrans, Inc. Log of Well PB-1 Sheet 4 of 7
GE Loeffel
8 Lancaélt‘tietreCFog:rty Read GE Job Number: 7666-0H
Harvard, Ma 01451 Nassau, NY .
Phone (50B) 772-7557  Fax (508} 772-6183 ’ Elevation: 640.32
R = g % 53 g Materlais Description wed Conpletion
5 S g 8
F z z & 88 | %
: )
) Possible top of bedrock. Return water
£z changed from 5YR 5/2 to N7. Cuttings are
i mastly shale {58 5/1) coated with clay 58 7/,
4 7_’;;; as well as many other color shades of fine
% rock fragments.
WA/ s e,
—% Oriller notes that dilling is very "smooih" as if
% there was no longer a roller bit on the end of
48—’;;; the rods.
,%
AL,
4 9-¢
Voo A7,
VA7 7207,
50—%
Visss
Vi sz a7,
51—%
Vs,
_Fre
52—%
.
Hh3 Bedrock. SHALE {5B 5/1). Difficuit driling
because tiil is so dense that a transition into
—/ bedrock using water rotary is extremely
subtle. Especially because the tilt was derived
54 _% from the bedrock.
55—%
“/ Bottom of boring. Set 4" threadded casing
with grout. Attempted to core on 8/30 from NN
56 56 ft. RUN of 1.9 ft, RECOVERY C.1 ft. RATE N N
10min/ft. Very stiff CLAY (58 7/1). NN
. / > B
A
57-% / %
y ?
7
58 Ting with cont | i gentonit
Resume watler rotary drilling with continuous 77 entonite
/ sereening of cuttings. Z i D sed
7] Z.
Z
59-/ SHALE and CLAY (58 5/1-58 7/1). %% The ; 7
action of the core barrel and the water easily %
- reduce the shale to cloy. Some of the shale /
/ fragments are stained '0YR B/8. »A é
60#/ n-(— No. O
o T o Sand
_/ ’ Pack
6%/ Tero
Sand
_% Pack




GeoTrans, Inc.

8 Lancaster County Road

Suite Four
Harvard, Ma 01451
Phone (508} T72-7557

Fax [508) 772~

Log of Well PB-1
GE Loeffe!
GE
Nassauy, NY

Sheet 50f 7

Job Number: 7666-01t

Elevation: 640.32

Sample N0./Depth Range

Recovery (1L}

Biow Counls

PID/FID/ {PPH)

Haterlais Description

el Completion

D
i

@
e
|

o))
&)
|

(@)
(8)]
|

D
~
i

8);
il

D
©
L

~
-
l

-~
|

-
(A%
|

73—

74-

76—

76

77—

SAME.

88-60 ft. Rate = 8min/ft. Seeing some m
sand-size sub-rounded grains of quartz as
well as some red shale fragments...

70-71 {t. Rate = 6min/{t.

e MO, 1
Sand
ac

" Sch,
80 PVC
Screen

I T TR,

)\

Chip
Backhl

Fe—— Bentonite o

—4




Sheet 8 of 7

Job Number: 7666-01t

el Compietion

U m
ocam

L

Log of Well PB—1

GE Loeffel
GE
NY

Nassau,

u
I
w
E
(=)
(el
L=
hel
—
0]
£

— T

Geolirans, Inc.
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GeoTrans, Inc. Log of Well PB-1 Sheet 7 of 7
GE Loeffel
8 Lancaster County Road LGE Job Number: 7666-011
Harvard, Ma 0145} NY .

Phone (508) 772-7557_ Fax {5G8) 772-6183 Nassau, Eievation: 640.32
§ “:i 'é % e g Hatertats Descriplion Wl Coapletion
F L = g | 88 %

g g & 3 3

r’//;I

s

LSS

PLTLILP

9512

Bottom of the boring Very soft SHALE (58
4 5/1) interbedded? with CLAY (8B 7/1). Clay
may have been the result of {he friction of the
9§§37 0.1 200/ 0.0 85— spoon and the presence of water.

97—
98—
99—
100—-
101
102
103—
104 -
105—
106
107
108+
1094




GeoTrans, Inc. Log of Well PB-2 Sheet 1 of 4
6 Lancaster County Road GE Loeffel Job Number: 7666-01t
Suite Four GE ’
Harvard, Ma 0145] Nassau, NY .
Phone (508) 772-7557  Fax_(508) 772-6i82 Elevation: 648.11
Drilier: Aquifer Orilling & Testing Driling Date Time
Drill Method: Hollow Stem Auger — Mobile Orill B-58 Started 8/10/85 10:25
Sample Method: 2' Stainless Steel Split Spoon Finished 8/11/¢5 15:00
Berehole Diameter: 8 1/4 in. | Water Level: 18.3 / 832.36 Logged By: C.P.S. / J.J.Z. Checked By: C.Soqid) As,
= & - g i oti et ol
S z g o g‘ 35 % Hatetials Dascription Compledian
> = w =
2 § & S 2 - 5"
o ) iocking
3 - Cover
B Vo light brown SILT, littleGRAVEL, light gray shale, o .
X 194 moist, roots, and grass. FILL. L -Le Coment
] : )< e o Fee
| AR - -
0-2 1.2 4 0.5 {1~ I - o
i 4 BN o :
P § > .
B 2-) o : S
Yt Light brown—-grey CLAY, little GRAYEL, light L =l Protective
i RN grey shale, - a4 Sweal
8 0 o [ < Casing
| | ss2 5 oy ot .
522 | os : 0.0 349y
8 Vo
| SR be- Cement /
: OQ Bentonite
- 4 --'D' o Grout
J (P Dark brown SILT little small GRAVEL, moist. Seal
| T
B , dp._:?t
. i?g 0.9 i 0_-5 5..," OQ o SR
D' @ Treadded
i 4 L RE Steel
DOQ canng
6 P tight brawn CLAY, little GRAVEL, moist. N
i i) - NN
K
554 : 05 LT
— | 6-8 0.8 2 05 7"“0'- S
5 4 P
0o
= -
8 T SAME )
- o N
2 P N
| | sss 3 I RN _ Cemant
’ 8_10 0.8 3 O.O g DO gi:;"‘!;pio
4 R dentonie
B BINEN Grout
DA @ N Seal
. 1040 N N
D -9 Light grey GRAVEL, some CLAY, wel.
[ 8 o NEN
|1 sse | g, 8 0.0 1) o
10-12 ; 7 300 o "
i 9 HASAN
JDV‘V'O'C
[ _ — 1249y . N
D' » Light brown CLAY, some GRAVEL, (red and
o ENERE grey shatel.
19 DGQ
| S57 20 B
oovs |10 5 0.0 13 Y-y
I 50 ;D-%




GeoTrans, Inc. Log of Well PB-2 Sheet 2 of 4
GE Loeffel
8 Lancaster County Road GE Job Number: 7666-011
Harvard, Ma 0145} Nassau, NY .
Phone (5Q8) 772-7557 Fax {508} 772-6183 Eievation: 648.1!
= =
£ = = 2 2 ) - -
- - 5= -~ Materials Description Well Complelion
sl | 2|z |8 %
§ g & g 3
V.7 Light brown SILT with little BRAVEL some
RSN brown CLAY, coarse sand. t
i2 D O
E N
3?186 n/a 52311 0.0 15— og
72 Do N
Py
1605, N N
b’ -y Light brown SILTY MUD with some fine to N
_'DQQ. medium SAND. Recovery is uarecordable. N
70 o N
h". - 7Y
ow ] ova | B | oo 17 9 N
53 Vol N
19 \
18-V of—— _ NN
Ve g Light brown CLAY with GRAVEL and coarse N
JIRRAN sand. NN
47 :D.'--Ot X
. SS10 21 T N b .
11 0 —n - 4
18-20 67 0 '8 0 -§’ N Treadced
85 R N N Steet
. QQ N casing
20409 \
T Light brown GRAVEL, some CLAY. N hl
3 _’D‘g‘ NN
5S1 7 _ RS
20-22 | 03 3 | 2= N
33 P N
s NI
5" 7y
2z T~ Light brown SILTY MUD with some fine to N
_0 > medium SAND. Recovery is unrecordable. N
B Y
L N
22?}224 nfa n/a - 23—0- ? N
"o Y N
PN ™
242 N
P ; + Cament /
OQ. Begin Water Rotary to 51' bgs. N Berr??c;m:e
_D'.C’ NN Grout
: DOQV NN sea
! 2509 N
4nTQ N
V7] N N
26 I N
D','ﬁ N
5 < q
RN
2709, NN
_PD.'---Ot
287 N
e N
0 N
29" % N
)o \
b




; GeoTrans, Inc.

Suite Four
Harvard, Ma 01451

8 Lancaster County Road

Phone (§Q8) 772-7557 Fax (508) 772-6

!

83

Log of Well PB-2
GE Loeffe|
GE
Nassau, NY

Sheet 3 of 4

Job Number: 7666-011

Elevation; 648.11

Biow Counts

Recavery {tt)

Sompie No./Depth Rarge

PID/FID {PPM)

Depth
{teet)
Geaphic Log

Materials Description

Wed Completion

3o

32400

Orill water mixes with the fines in the till to form
a thick mud (5YR 5/2). Cuttings in this mud
consist of vf—m, angular tg sub- rounded, sand
and fine gravel divided: 50-75% shale (10R
3/4-5B6 5/2) ; 15-25% calcite (N9-clear)

{the rounded grains are quariz), 3-5% [(10YR

8/6-Ni} other rock fragments,

COBBLE

SAME

SAME

Top of COBBLE Through it at ~42°,

SAME

PSS

v

PSSO

pd

oo

v

e

LS L

VOISO,

4
N Treagdad
Stael
casing

i

——— Ceament /
Bentonita
Grout
Sazal

L LAl L7

v

L




GeoTrans, Inc, Log of Well PB—2 Sheet 4 of 4
GE Loeffel
8 Lancaster County Road GE Job Number: 7666-011
Harvard, Ma 01451 .
Phone {508) 772-7557 __Fax (508) 772-6183 Nassau, NY Elevation: 648.1
§ g g § 5@ -? Malerials Description well Completion
s 3 > g | & | %
_} 8 & 2 &
v, \
AT 7 NN
0 NN
Po N N N
RN
4 B—p-_‘oq N
St N
"/O}\ Top of BEDROCK. Fresh medium sand to fine N
-y/-f gravel size cutlings of SHALE {10R 3/4-5BG NN
4975 5/2) with a small percentage of CALCITE (N9) N
// and QUARTZITE (WACKE) (5B 7/1). N
1] \
o N
5047 N
b NEN
511/
W;j: Bottom of Boring, 2.5' into competent 414 E-C-”Sk?éne?f
) bedrock. g Casing
P i’
A7
527, g0
157 4 14
15 A |
53157 A 11
157 1 1
A7) 100 .
' 54157 Astrd— a7 Gen
. /7’ A Borenple
357 A
P
£
e 7
56— ]  see comre LOG
“
S
57—4// e Badrock
Yy Farmation
2
58_‘/7,
47 4
09771
74
| 60“//,
': < A4
1A
6 1Ll 4 L
Bottom of core interval




GeoTrans, Inc.

68 Lancaster County Road
Suite Fouyr

Log of Well PW-1
GE Loeffel

Sheet | of 4

Job Number: 7666~-01!

Harvard, Ma 0145t .
Phone (508} 772-7557 _ Fax (508) 772-6183 Nassau, NY Elevation: 639.52
Driller; Aquifer Drilling & Testing Drilling Date Time
Drill Method: Hollow Stem Auger - Mobile Drill B-59 Started 8/22/95 15:45
Sample Method: 2° Stainless Steel Spiit Spoon Finished B/25/95 16:31

Borehole Diameter: 8 1/4 in. Water Level 27.02 / 615.73

Logged By: J. Zera

Checked By: (. Spaldiney

Sample No./Depth Range
Recovery (M)
Blow Counts
feet}
Graphic Log

FID (PPK) Unfit/FH
th

Katetials Qescription

I

Wed Completion

- g
Locking
Cover

See Geologic Log for PB-1. PB-1is located 20
O 1 south of PN—1,

Xy x M K 4 X ¥ ox ¥ AN A EEX

[ X Ty v Y Y e T T Ty

28 T
2 |scorsts| 110

P - Y
T A

| 551
0=12 0.8B5

Slightly plastic SILT (10R 4/2), same CLAY, crs
SAND, and f GRAYEL. The ouiside of the soil
plug is wet but the inside is moist.

100/.5 7
552 -
12-14

0 .-§5 Pushed COBBLE 0.5 ft.

r¢ Cement
Pad

LN )

® o x x k¥ xR Ixx

— g
Protective
Steel
Casing

Fe- Cement /
Bentonite
Grout
Seal

+— 2" PVC
Riser

— Cement /
Bentonite
Grout
5eal

1

T

L




GeoTrans, Inc. Log of Well PW-1 Sheet 2 of 4
GE Loeffel
8 Lancagter County Road GE Job Number: 7666~01l
Harvard, Ma 01451 .
Phone (508) 772-7557  Fax (508) 7726183 Nassau, NY Elevation: 639.52
3 z
= = z = 2
- = 3 Materlais Descriplion Well Completio
S 5 g § §§ % eI ompletian
§ g g '; &
12 CLAYEY TILL 10R 4/2 with shades of 10R 3/4,
38 586G 5/2, and SRP 4/2 from weathered rock 3
50/0 fragments, Moist, m-crs SAND and GRAVEL
SS3 0 10/ throughout the matrix with irace sub 1o _|
14-16 ' 38 rounded fragments.,
100/.2 i
- B .
Auger refusal, Top of BOULDER. &" casing N t rar?ettr?'fﬂ °
gouted to 168'. Resume drilling with water rotary Casing A
on 8/25 N
g NN
NN —
Y
N _
NN
4 Through BOULDER at 17.8 ft., and back into N N —
-3 THLL. NN
i\h'a“-\*a N E .
NS COBBLE 18.5-19 f1. ™
19 -fits! N N a
:\'J- a NN
d GQ NN R
Vo N
20-’,‘_(75‘ \NE NEE .
D. > NN Riser
] <7 q TILL. \] b n
21 5 NN .
VEE NN
49 N 4
NN
. NN
NN m
N
COBBLE 22-23 ft, N
NN
) N E N
S RN NN .
0o N
24 ‘_J. Pod g N [ Cemant /' —
; _.Q; NN Bentonite
_JD..'?‘ \ Grout N
GQ N Seal
25-) ¢ NN _
RN NN .
PR N ]
2695 N
< N
NASRE i
2799l T NEEN -
T
—1- Y Q \ _
VR N D
2 8 I OQ N .
D
b ¢ ™
- Y -4
OOQ N
2975 NN B
AN NN
a N -
T




Fhone (50

GeoTrans, Inc.

6 Lancaster County Road

Suite Four
Harvard, Ma 01451

) 772-7557__ Fax [508) 772-6183

Log of Well PW-1
GE Loeffel
GE
Nassau, NY

Sheet 3 of 4

Job Number; 7666-011

Elevation; 639.52

Sampie No./Depth Range

Recovery (ft)
Blow Counts

FID (PPM) Unfit/Fiit

Depth
(teet)
Graphk: Log

Materiais Descriplion

Weill Comple thon

SAME

SAME, Oriller »»tes that the overburden has

become -

SAME.

2" PVC
Riser

POV SOrIIIIIEESIN

P Cement /
Bentonite
Grout
Seal

Ll PPl P i P P8l el 2l i i 777777777

VOO

7
e

v




Phone {508) 772-7557

GeoTrans, Inc.

8 Lancaster County Road

Suite Four
Harvard, Ma 0i451

Fax [508) 772-

183

Log of Well PW~1
GE Loeffel
GE
Nassau, NY

Sheet 4 of 4

Job Number: 7666-01i

Elevation: 639.52

Samgie No./Depth Range

Recovery (fL)
Blow Counts

FIG (PPM} Unfut/Fit

Depth
{teet)

Braphic Log

Malesials Description

el Compietion

1

In
~J
|
A}

T
QT
0.0

<D D LD e
—:Q' ::Q '::Q '::Q
ST AT AT A

QT
L4

VDY
3

i
.
wx
3
&
'n

564V

1

57

£

58—

59—

[0)]
T

|

2
!

1,

<3£§§%Q

Qs

0'{‘[

SAME

COBBLE 50-50.7 ft.

TILL.

SAME, but starting 1o make some water. Drill

rate of 2.33m/{t.

NN\ TS

RN

r<— Bentonite
Chip Seal

RN 7 P 7 7 7 7 7 7

D AN

S Fe— No. ©
: Sand
Pack

B BB
I

e No. !
Sand
Pack

% S—
Stainless
Stee
Screen

S T TN

Orilt

\‘ng
NN
NN

NN
SN
NS
k\\

Hotiem of the boring. Top of bedrock.

SHALE, (5B 5/1), soft.

Cuttings

—




GeoTrans, Inc. Log of Well PW-2 Sheet 1 of 2
GE Loeffel
6 Lancaster County Road . -
Suite Four GE Job Number: 7666-01!
Harvard, Ma 01451 .
Phone_(508} 772-7557 Fax (S08) 772-8183 Nassau, NY Elevation: 641.62
Driller: Aquifer Drilling & Testing Drilling Date Time
Drill Method: Holiow Stem Auger — Mobile Drill B-59 Started 8/29/95 13:00
Sample Method: 2" Stainless Steel Split Spoon Finished B8/29/95 16:30
Borehole Diameter: 8 i/4 in.  {Water Level; 12.61 / 631.78 Logged By: J. Zera Checked By: C.Sp;U)Aﬁ
£ = é £ g Katerials Description well Compietio
- = = - erials Descr n
Sl e | 2|3 |8 ¢
§ g 2 = 3 - léocking
[*™ Q aver
B o] 0 fi. Organic TOP SOIL (STR 3/2). Restis - -
X 4V-94  dry, (5R 4/2) SILT to crs. SAND. (FILL). - "¢ coment
17 IS Loose. b A Paa
= | 53 | oss | B2 0.0 140 - .
b t P -
| 8 OQ - A .
Mo L 54 ‘
s R Y L" =| Protective
B 249 ke 1 Steef
0. o SAME to 2.35', damp, brown SILT and CLAY, o -] Casing
| O with small X of crs SAND and f-m GRAVEL - X
3 AN (FILL). Gerived from local glacial ¢t for > "
- §52 3 DO landfill's CAP. Firm and semi-plastic. - .
5 0.7 ] 0.0 3494
RN
g 3 o
b
- 4 _0 Q _ N
2 SAME. Moist. NN
| g qg N eN— 2 sen.
2 Do N N aceve
L 553 05 4 10 5% NN Riser
4-6 4 - N N
L 4 N NN
T N N
B S “U‘ C? : N [ cement s
b, - Yy SAME. Moist, Cobble at ~7.2 ft. B Bentonite
" i GQ N N Grout
5 0 o NN Seal
| 554 42 by ?‘ ?.
6-8 | 2% | 10078 ™0 -tag 2 %
_ 0 9 2z
i 1A .
| 8|3 n
M Moist, SILT and CLAY, {10R 4/2) with trace crs Z
N 4 o SAND and f-m BRAVEL. Loose with (N1) é Bentanite
8 .00 organic staining and decomposing roots, é % Seal
| S55 5 oG Former landfill surface. A
s | 03 N 200 9 5 g
| 3 P 7
0.0 7
= 10~ 49 SR
b-C.0 SAME Pushed cobble with spoon. Outside o] | Mo 0
N 17249 bottom haif of the spoon is wet and the L] p] Sand
3 DOO OC borehole containg visible water al ~10 ft. bgs. 1 T Pack
| | sse 10 D5
- | OBy 100 109
23 ©- 6
i 3.0
2. 54
— 12300 S , et Mo
o - o aturated, crs SAND and f GRAVEL with small : X Sand
i 10% percent of SILT {SYR 4/1). Loose, with a = Pack
22 o i strong fuel gii-like odor, as well as a colorful —
557 34 4as sheen on the water on the outside of the —
- | oo | o8 % | 250 13 520] spoon. =
! 37 300 =
0 ZO'C E
el N




GEOTraﬂS, Inc. Log of Well PW-2 Sheet 2 of 2
6 Lancaster County Road GE Loeffel . -
Suite Four GE Job Number; 7666-011
Harvard, Ma 01451 .
Prone (508) 772-7S57 _ Fax (508) 772-8183 Nassau, NY Elevation: 641.62
Sl .. .
- = = 3 Kalerials Description well Compietio
g B g = §§ % sC1ip ompletion
2 e x e =
'0‘6‘ AME. Gravel is angular to sub-rounded, and is ‘=
do .-D,c comprised of the local shale and wacke, —]
13 o —
Rely) ‘=.
e | oa |2 | 00 15— =H
1 }. OO = Stainlass
2.7 59 i I Steel
16 ’(:)0.0 E Screen
“hoo| SAME =
10 59 =.
$56 rog/ 4 AN =
. K. - . 1=
e | 03 " 90 W WA =
- P a9
b.0 0
K7 49
After augering, the bottom of boring was
i sounded to B.2 ft.
19
20
21
224
23
24
25
26
27
28
294




GeoTrans, Inc.

6 Lancaster County Read
Suite Four
Harvard, Ma 01451
Phone (S08) 772-7557  Fax (508) 772-6183

Log of Well PW~-3

Sheet { of 4

GE Loeffel
GE

Job Number: 7666-011

Nassau, NY

Elevation: 647.80

Driler; Aquifer Oriling & Testing

Driling Date

Time

Oriil Method: Hollow Stem Auger — Mobile Drill B-59

Started 8/15/95

1:05

Sampie Method: 2' Stainless Steel Split Spoon

Finished 8/15/85

15:45

Borehole Diameter: 8X in.

Water Level; 33.23 / 817.84

Logged By: J. Zera

Checked By:

Recovery {1L)
Blow Counts
FID{OVA} / PPR
(el

Sampie No./0epih Range

Graptic Log

Materials Description

1

Well Completion

-~ Locking

Caver

0.0

n/a -

R 8/5.5

Augered to 20 ft. bgs. with no split-spoon
sampiing. See PB-2 log for spoons taken 20
ft. south of this location,

Semi-plastic SILT and crs. SAND (SR 4/2),
{FILL). Loose and moist.

FILL derived from local glacial TILL. Firm
matrix of CLAYEY SILT, vf—crs SAND and
BRAYEL

SAME, with some organic scil [Nf).

T T Yy

YTy

X X F 1R N L X X¥KIZKEXEXLK

s

L

Ll L LTI T

VOO TOOIIIITISIOINSIN

7

P

e Cement
Pad

— 4"
Protective
Steel
Casing

L7

Z

2" Sch,
40 PVC
Riser

Fe— Cement /

Bentenite
Grout
Seaf




SAME. Ory. Switch over to water rotary with
3 7/8" roller bit, from 20 f1. bgs.

COBBLE 21-22 ft.

TILL. Drill water combines with the clay, silt
and vf sand to form a thick mud. This mud has
to be jarred and rinsed in order to see the
cuttings. -

VIO NNSN.

IS

ST LT

GeoTrans, Inc. Log of Well PW-3 Sheet 2 of 4
6 Lancaster County Road GE Loeffel Job Number: 7666011
Suite Four GE :
Harvard, Ma 01451 .
Phone (508) 772-7557  Fax [508) 772-8183 Nassau, NY Elevation: 647.80
Pl i
£ = = & _ g ) )
3 E % 2 & E g Materials Description Wel Compietion
= k= -
i § & = &
[T
B 15-20 200/150 TILL (10R 4/2). Very firm, and dry.

e— Cement /
Bentonite
Brout
Seal

ST 77 rr A7 Al Pl A Pl Al AP A AP 7 7 P 7

le— 2 PVC
Riser

Ll VA

d




GeoTrans, Inc.

6 Lancaster County Road

Pngne {508

Suite Four
Harvard, Ma 01451
Fax [(508) 772~

) 772-7557

183

Log of Weil PW-3
GE Loeffel
GE
Nassau, NY

Sheet 3 of 4

Job Number: 7666-011

Elevation: 647.80

Sampie No./Oepth Range

Recovery (ft}

Blow Counls

FI10 (OVA} / PPM

bepth
feet
Braphic Log

Mateslals Description

el Completion

SAME,

SAME.

SAME.

SAME.

Bentonite
Chip Seat

B T\
L
NMaM,EMEGGE= =TT

re—No. 0
: Sand
Pack

T
I

. pe— No. |
Sand
Pack

2"
Stainless
Stzel
Screen

THEET RN L B i IIIIIIIIIIIHII!IIIIIIIIIIIIIIIIIIIII!IIH_IHIIII]




GeoTrans, Inc. Log of Well PW~3 Sheet 4 of 4
GE Loeffel
8 Lancaster County Road GE Job Number: 7666011
Harvard, Ma 01451 '
Phone (508} 772-7557 _ Fax (508) 772-6183 Nassau, NY Eievation: 647.80
= 2 z £ g
3, § ‘g g §§ % Materlals Description el Completion
Z £ & = &
3 by
V.o =
ol =
~ - E
47 :D-""?: =
OGQ SAME. —
T '
28-S i e
gt%ope’? drilling here to keep the boring above Cuttings
A edrock. i
49- ]
50 —
51 —
52 —
- 4
53 .
54- 4
55 ~
56— -
57 .
58— —
58— —
50— —

61




GeoTrans, Inc.

6 Lancaster County Road
Suite Four
Harvard, Ma 01451

Phone_(508) 772-7557 __Fax_(508) 772-6183

Log of Well PO-1
GE Loeffel
GE
Nassau, NY

Sheet | of 4

Job Number: 7666-011

Elevation: 647.42

Oriller: Aquifer Drilling & Testing

Drifiing

Date

Time

Drill Method: Hollow Stem Auger — Mobile Drill B~59

Started

8/16/95

4:17

Sample Method: 2' Stainless Steel Split Spoon

Finished

8/18/95

10:22

Borehole Diameter: 8 1/4 in. Water Level: 30.23 / 620,55 Logged By: J. Zera

Checked By: C. gmb'a' ey

Recovery (1L}
Blow Counls
PID/FID (PPM}

Somple Ho./Depth Range

Depth
{feel)

Braphic Log

Katerlals Description

-

Wed Compietion

- 6"
Locking
Cover

oo
oo

18/6

H—~ 9/5

See Logs for PB-2 (20 f1. SW) and for PH-3
(20 ft. w). Augers turned to 15 ft. bgs., then

water rotary used to 48 ft. bgs.

X YUY F T Y XYY XY RN Y X NOEY

T X AR AN AN AA A AN E KA

¢ Cement
Pad

- 4"
Protective
Steel
Casing

OSSN

LT L
L L L L Ll

4

L LS

LTS

a4

2" Sch,
40 PVC
Riser

re— Cement /

Bentonite
Grout
Seal




Phone [S0B) 772-7557

GeoTrans, Inc.

8 Lancaster County Road

Suite Four
Harvard, Ma 01451

Fax (508) 772—

183

Log of Well PO—1
GE Loeffel
GE
Nassau, NY

Sheet 2 of 4

Job Number: 7666-011

Elevation: 647.42

Sompie No./0epih Range

Recovery {1}
Blow Counts

PID/FID (PPM)

Depth
{teet)

Materlals Description

Wedl Compietion

B/4
inop.

2N1.5

3/1.5

Thread-cutting oil-like odor noticed between

18 to 22 ft. bgs.

PO ISSIIIOSIIIINISENE

LS
LTI T TP Al Al el Tl A Al A A A P F 7P P A7 A7 7 7 7 P P 2 2 7 27

4
L

r— Cement /

Bentonite
Grout
Seaal

2" PVC
Riser




GEOTfanS, IHC Log of Well PO-1 Sheet 3 of 4
6 Lanca;li]ﬁ;CFocl)JlTrty Road CE LGOEEffE! Job Number: 7666-01i
Harvard, Ma 01451 .
Phone (50B) 772-7557 Fgx (508] 772-8183 Nassau, NY Elevation: 647.42
§ = £ E | .. |z Kateriis Description Met Conpletion
g 5 8 =] I3 %
3 ] 2 % =
3 & B g &

/NS

Y77 7]

Black film noted on drill water in tub. Possible
carbonaceous film from rock fragmenis.

F<— Bentonite
Chip Seal

TR
NN See

.'_R\

——— No. 0
Sand
Pack

3.25/2.29

C.re— No. |
Sand
Pack

e
Stainless
Stee
Screen

CoBBLE
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GeoTrans, Inc.

Log of Well PO—~1

Sheet 4 of 4

GE Loeffel
6§ Lancaélt“ietreCFu;;:rty Road GE Job Number: 7666-01
Harvard, Ma 01451 i
Phgne {508) 772-7557 _ Fax_{508) 772-6183 Nassau, NY Elevation; 647.42
é: 5 g = g@ g Haterials Description well Completion
§ g 2 S &
V. =
iRE =
b = 1
4715 = i
.?Q =
P -9y T
48 o o
Bottom of boring kept above bedrock. Cuttings
49— -
50_” —
51 -
52— -
53~ -
54— -
55 "
56 -
57— -
58 —
59+ —
60— —

61




CALENDAR OF FIELD ACTIVITIES
SUMMER 1995

DGE'REPORTS\WLOEFFELWPHASE_2A APP
Octoper 25, 1996 i



1995

July

1995

SUNDAY MoNDAY Tuespay WEDNESDAY THURSDAY FRIDAY SATURDAY
!
2 3 4 5 6 7 8
9 10 I 2 13 14 15
Hobilization Hobilizatien Drill to 44’ bgs @ 216 w/8"
hammer

16 17 18 19 20 2 22

Ream 216 w/I2 5" kammer ta Finish 216 ream t0 44' bys; Drifl 215 to 33’ bys w/I0" Drill 215 to 94" bys; Drifl 216 44-108' bgs w/7 54"

43" bgs 8" casing to 44' hammer BR@ 93 raller bit ta {0’ bgs;
Grout Received trailer; 2 angle borings
Sample hydram
23 24 4" casing to 108 bgs 15 26 7 18 29
@ 216; 215 drilled 1o {ored 214; Cored 216, 134.5-154.5" Cored 216, 154.4-184 5 Cored 2186, 184.5'-224.5"

10

100" bgs w/12.5" bit

Cored 216, 224.5-26%"
WL survey

27 drilled, cased and grouted
to 15"
25 cased to 8"/100"

25 drilled 10 11"
754" hammer

4" caging set @ 25 to 11"




1995

August

1995

SUNDAY MoNDAY TUESDAY YYEDNESDAY THURSDAY FRIDAY SATURDAY

PB-I crilled to 55.4" and 4"
casing grouted;
2 roll-offs leave site

PW-2 drilled and completed
w/4" protective casing and 2"
PYE

Cored PB-1, 56-57.%'

PB-1 drifled 10 954
Backfilled to 72';
Completed w/1" PYC

| 2 3 4 5
Packer test set-up on 216; 216 packer test; U6 packer test completed; 216's 4" casing removed and
Core rig set up on 215 Cored 215, 111-117 Cored 213, 117-157; new 4" set;
218 backfilled to 171" Cored 215
6 7 8 i 10 i 12
Cored 215 10 199.2 Core 215 10 231" Finish coring 215 10 243.55 P8-2 augered to 22" PB-2 drilled to $1' and 4"
218 grouted; Develop 216 w/data collection Develop 216 w/data collection Develop 214 w/data collection casing set
Leachate tank pumped
13 14 15 16 17 18 19
PB-2 grouted; PW-3 drilled to 48", PW-3 completed w/2" PVC; 215 grouted 92" to surface; PO-1 drilled 1o 48" and
214 gets protective casing 1S completed w/l" PYC; PO-1 ausgered to 15 17 drilleg 60-118"; completed w/2" PYC;
27T drilled 15-60' 15 partialty grouted Shramm fig off site 217 gets 4" casing to 1T
20 2l n 13 24 25 26
PB-2 cored to 6}’ PW-3, PB-2 and PO-I PW-1 gets 6" casing grouted to Transducers set tn PW-3, PB-2 PW-1 drilled te 63' completed
developed; 1¢ and PQ-1; wil" P
PB-I drilled and abandoned; PB-1 augered i8° PB-1 gets 6 casing 10 20" Weather station logging B.P.
PW-1 augered |0’
27 28 29 10 3




1995

September

1995

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
! 2
GHWII series wells et
transducers 27 cored, H7-
125.5%
2 roll-offs depart
3 4 5 6 7 8 ¢
27 cored, 125.5-157" and 17 grouted End of PW-2 pump test; 215 developed; GMW} series
developed; PW-1 pump test started and wells get tramsducers including
Preliminary pump test cn PW-2 pump test initiated finished; leachate tank and GHW2b
PW-2 6 well-pad holes dug
10 il 12 13 14 15 1
Leachate tank pump test I; Leachate tank pump test J; Cemabilization
Datalogger reprogrammed; Hini-pump test on GHW!b;
I well-pad repais
17 18 19 20 2l 22 3
24 25 26 27 28 29 30




WELL CONSTRUCTION LOGS FOR WELLS INSTALLED FALL 1995

OMGE'REPCRTS\LOEFFELWHASE_2A APP
October 25, 1996



WELL CONSTRUCTION LOG [t aeite oo 000 | OMW-218

SITE COQOROINATES GAOUND SURFACE ELEVATION CASING STICKUP
Mead Road, Nassau, New York 933230.0 / 70715.347 6525 Msurveyea Uestimated | 2.57

Locking Flip Cap ———

1340.5 gal — N/17-21/95

[
1

—ed o

Static Depth to Water Date _/4/96
Static Depth to Water (feet) _23-8J

Soil Boring Cross~Reference _OMW-218 ground surface

W d — N R

Town and City Nassay Cement Well Pa N S \.:] —a ].'<7~"C

County and State _Renesselear, NY " Sch. 80 Blank PVC e N\ 0 .§_

Ly

N N T,

Cement / Bentonite Grout X - g’

Installation Date (s) _{¥/2122,27/95 seal N \ N R

R

™ N g

- Mobile Drilt B-59 / Wire—ii 4" Threadded Steel Casing ’DGT'

Oriling Method oore b irezine with 2" Cement / Bentonite \ SN

Drilling Contractor _AQuiter Driling & Testing grout seai between it and : N\ N YR

Drilling Fiuig _Potable Water w/ Dye the 8" Casing NIN N B

~I00 ppb, Red Liquid 50, Lot #3330 (Rrodamine) N \ N J,T 9
8" Welded Steel Casing § N \)'

N N \} .

Development Technique (s) / Dates Cement / Sentonite Grout ——=} \ N :g-_c

2" Grundtos submersible pump Seal \ N D ?

01721795 \ J- OQQ

\ ) 2]

NN 0

Fluid Loss During Orilling (gals) _ 2967 g4/ i Vg

: 7 A

Water Removed During Development (gals} M Q N s

Well Purpose _Monioring ground water

Remarks

—w2 |75
Bentonite Slurry Seal

No. O Filter Sand Pack

AN L L )
3

=38 |47
I

1.7/ NS

Prepared By _J/4 Ze2r3
Date Prepared . /8/96

Mo. 1 Filter Sand Pack

t* Seh. B0 /10-Siot PVC

e 23,4504

GeoTrans, Inc.



PROJECT NUMBER WELL NUMBER

WELL CONSTRUCTION LOG [T Leette 965,005 OMW~-219

SITE COORDINATES GROUND SURFACE ELEVATION CASING STICKULP
Mead Road, Nassau, New York 932857.002 / 707652.188 | 665.60 Msurveyea [estimated | 2.98

Locking Flip Cap —— ———>»
Soil Boring Cross—Reference OMW-218 ground surface
Town and City _Nessau Cement Weli Pag ——————fJN] ? T N 4 o
NN N )
County and State Renesselear, NY " Sch, 80 Blank PVC N N[ \ N Vo
Cement / Bentonile Grout N \-\' \ N o
Installation Date {s) _/2/27-29/95 seai N \ \ N T

. . o 4" Threadded Steel Casing \ \ L

Orilling Method __*obie Drii 8-59 / Wire—line with 2" Cement / Bentonite N \ \ N T
. ) — ) t seal bet it and g
Oriling Contractor _Aauifer Oriling & Testing ?gg”a,,sggsmg wWeen it an :: \ \ : Y7
D””Ing Fluid Potable Water w/ Dye Q § N
. od Lig » < s
100 ppb, Red Liquid 50, Lot #3330 (Rhodaming) 8" Welded Steel Casing N | \ N Wy
Q N \ N A
. Cement / Bentonite Grout —— N s
Development Technique {s) / Dates Seal ' L1 § s d 74 _4/45
2" Grundfos submersibla pump \ \
1/12-13/95 N T T8 e
Fluid Loss During Drilling {gafs) _"/3 N N
Water Removed During Development {gals) Q § /’fﬁ
224.3 - 12/12-13/85 \ \ e
Static Depth to Water Date _/4/95 N §
Static Depth to Water (feet) 9834 \ \
Well Purpose _Monitoring ground water, Packer Testing Q s
NN oy
Remarks \ § / /
\ e
N N L
§ § 2025 Vi
Bentonile Slurry Seal —— x \ f
\ \ S
No. O Filter Sand Pack — =—3RE 5
/ A
Prepared By 4+ Ze7a a7

Date Prepared I/8/86

No. | Filter Sand Pack

LT

" Sch, B0/ 10-3lot PVC

GeoTrans, Inc.



APPENDIX C

WELL CONSTRUCTION PROTOCOLS, WELL SCHEMATICS AND
GEOLOGIC LOGS FOR WELLS INSTALLED FALL 1995
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1 RI ACTIVITIES COMPLETED FALL 1995

Review of initial results of groundwater quality data collected September 11 to 15,
1995 suggested that additional deep bedrock wells were required for a more complete
understanding of subsurface conditions. Following verbal approval from NYSDEC on
October 13, 1995, two deep bedrock welis were installed (November 7 to December 27,

1995). Well specifications, protocols, well schematics, and geologic logs are included.

2 DEEP BEDROCK WELL INSTALLATIONS

The two deep bedrock wells installed during the Fall 1995, OMW-218 and
OMW-219, were selected to characterize groundwafer flow and water quality south and
southwest of the site. Well completions were performed under the same protocols described
for OMW-215 and OMW-216. Corehole testing intervals were selected to be equivalent to
the bottom of adjacent wells OMW-212 and OMW-213 (Figure 1) and the bottom of 191-05-

21B. A summary of well specifications is provided in Table 1.

3 DRILLING OF OMW-218

The following procedures were used to complete drilling at OMW-218.

1. Atr rotary methods were used to advance the drilling through the overburden
and bedrock to the predetermined depth for coring operations (124 ft bgs). A
12-inch, stabilized roller bit was advanced through the overburden 10 feet into
competent bedrock (112 {1 bgs). Samples of the return cuttings were placed in
glass jars every ten feet for headspace analysis and geologic logging.

t~2

An 8-inch ID steel isolation casing was installed from ground surface to 112
feet bgs and pressure grouted via a tremie-pipe to seal off the unconsolidated
deposits. Grout density was monitored using mud balance with criteria of 13
to 15 pounds per galion,

The grout was allowed to cure for 24 hours.

[

4, A 7-%s-inch air hammer bit was advanced through the bedrock to the 124 feet
bgs. Samples of the return cuttings were placed in glass jars every ten feet for

2 'GE'REPQRTSLOQEFFELPHASE 24 ARP C_ 1
Jctober 25, 1995
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Figure 1 Location of deep bedrock wells instailed Fall 1995 (OMW-218 and OMW-219).




Tuble 1.

Well specifications of RI wells.

Depth to Depth to Depth to
Ground Top of Depth to Top of Bottom of Depth to Casing Monitoring
Elevation of | Surface Bentonite Top of Screened | Screened | Bottom of | Diameter Interval Open Hole
MRP Elevation Seal Sand Pack | Interval Interval Borehole and Geologic Description Elevation Intervat
MW/Piez ID | (ft MSL) (ft MSL) (ft bgs) (ft bgs) (ft bgs) (ft bgs) {ft bgs) Material Screened Interval {ft MSL) {bgs}
OMW-218 655.07 652.60 191.20 206.C0 213.00 253.45 254.00 1" PVC Bedrock 439.60-399.2 -
OMW-219 668.56 665.60 202.50 218.50 225.21 265.21 266.21 1"PVC Sedrock 440.4 - 400.4 -
Notes:

1} MRP - Measured Reference Point marked on top of the lower portion of the protective casing,

2)  PVC - Polyviny! Chloride

3)  Survey data source: Biasland & Bouck (1992a) pius the distance from the top of the inner casing (where present) to the top of the lower portion of the outside
protective casing as measured in the field by GeoTrans.

4)  Monitering interval based on top of screen to bottom of screen or open borehole.




n

headspace analysis and geologic logging. A 4-inch temporary casing and
shale trap was set in five feet of hydrated bentonite chips to 124 feet bgs. The
bentonite was allowed to hydrate overnight.

A 3-25/32-inch (HQ) core barrel was used to core to a set depth of 254.0 feet
bgs. Each core run was sampled, logged, and boxed. A water balance was
maintained to quantify the amount of drilling fluids that entered and exited the
borehole. The coring fluid was dyed with a fluorescent tracer at consistent
low concentrations.

Packer testing was not attempted due to the risk of loosing packers in the
highly fractured and faulted corehole. A short-term pumping test, however,
was completed over the entire interval to remove drilling fluids, obtain
hydraulic data, and screen groundwater concentrations.

A 40-foot, 10-slot, Schedule 80, PVC screen with appropriate PVC riser was
iowered to a monitoring depth of 254.0 feet bgs.

The sand pack consisted of 48 feet of Number 1 quartz sand, followed by two
feet of Number 0 quartz sand, and 14.8 feet of bentonite slurry. The
remaining annulus was pressure grouted via tremie-pipe to ground surface.
Grout density was monitored using mud balance with the criteria of 13 to 15
pounds per gallon.

Completion included a stickup protective casing with lock, a PVC slip-cap,
and a temporary concrete pad. A permanent 3-foot diameter, 4-foot deep
cement pad is to be installed Spring 1996.

DRILLING OF OMW-219

The following procedures were used to complete drilling at OMW-219,

[S]

Alr rotary methods were used to advance the drilling through the overburden
and bedrock to the predetermined depth for coring operations. A 12-inch,
stabilized roller bit was advanced through the overburden 10 feet into
competent bedrock (74 ft bgs). Samples of the return cuttings were placed in
glass jars every 10 feet for headspace analysis and geologic logging.

An 8-inch ID steel 1solation casing was installed from ground surface to 74
feet bgs and pressure grouted via a tremie-pipe to seal off the unconsolidated
deposits. Grout quality was monitored using mud balance with criteria of 13
to 13 pounds per gallon.

T GERSPORTSLOEFFELPHASE 22 APD C"4
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The grout was allowed to cure for 24 hours.

A 7-Ts-inch air hammer bit was advanced through the bedrock to the top of
the desired coring depth of 84 feet bgs. Samples of the return cuttings were
placed in glass jars every ten feet for headspace analysis and geologic logging.
A 4-inch casing was set in five feet of hydrated bentonite chips to 84 feet bgs.
The bentonite was allowed to set-up for several days prior to coring
operations.

A 3-25/32-inch (HQ) core barrel was used to core to a depth of 265 feet bgs.
Each core run was sampled, logged, and boxed. A water balance was
maintained to quantify the amount of drilling fluids that entered and exited the

borehole. The coring fluid was dyed with a fluorescent tracer concentration of
100 ppb.

Following packer testing, a 40-foot, 10-slot, Schedule 80, 1-inch PVC screen
and riser was lowered to a monitoring depth of 265 feet bgs.

The sand pack consisted of 45 feet of Number 1 sand, followed by two feet of
Number 0 sand, and 16 feet of bentonite slurry. The remaining annulus was
pressure grouted via tremie-pipe to ground surface. Grout quality was
monitored using mud balance with criteria of 13 to 15 pounds per gallon.

Completion included a protective casing with lock, a PVC slip-cap, and a
temporary concrete pad. A permanent 3-foot diameter, 4-foot deep cement
pad will be installed Spring 1996.

D :SEREPOATSLSEFFELPHASE 24 APP C—S
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GEOLOGIC LOGS FOR WELLS INSTALLED FALL 1995
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GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

FROJECT NUMBER

7666-005

SHEET NO.
1of 7

HOLE NUMBER

OMW-218

SITE
Mead Road, Nassau, New York

COORDINATES
933230.0 / 70715.347

LOGGED BY
James Zera

CHECKED BY

BEGUN COMPLETED |DRILLER
n/8/95 11/16/95 Aquifer Orilling

& Testing

DRILL EQUIPMENT
Mobile Orill B-59 / Wire—iine

BORING Gla. |TOTAL DEPTH
3.78125" | 254

CORE RECOVERY (F7./X] CORE BOXES
1258 / 97 8

0

SAMPLES

CASING STICKUP
2.57

GROUND ELEY.

DEPT;I:;%I?EGV. GROUND WATER
652.5 i '

Y 543/ 588.4

DEPTH/ELEV. TOP OF ROCK
102/ 550.6

SAMPLE TYPE
NONE

CASING DIA/LENGTH
gr/nz, 477124

NOTES

RUN
NUMBER
CORE RUN LEN
AND REC (X}
RQD (X)
BED DIP (deg)
DRILL RATE
ft/min

LAYER
Eiev.
Depth

OEPTH
GRAPHIC LOG
SAMPLE

BESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water levels,
water return,

character of drilling,
ete.

A

ot
S AT AT AP

sl

;Q-,OC_)A_Q-&Q, Q- TQ

)|

Q
0.

0.8

20

pLs

1 1
==
o QA
2. 50

™~y
&3]
J
<2
2.4

e q -
0.0

1
=R
Q.

ox

=
a

A

1

Q .

]

g%
2.8

1
=

«

M
=
248

"

Q-
2. 4"

5

P

Dense lo very dense, CLAYEY TILL (1OR
4/2} with sand to cobble boulder size shale
(10R 3/4-5BG 5/2) and quartzite (5B 7/1).
Rounded sand to cobble size guartz and
quartz conglomerate makes—up <5% of the
matrix. Dry to moist.

—— SAME

Cobble to 20 ft

—— SAME

Air rotary drifling
with 12" roller bit.

Rig: Reich Dl
T-6504W

Orilter; Jeff
Jaworski {ADT)

Dates:
10/31-1/1/85

Headspace {(HS)
0.0 ppm

HS 0.0 ppm

HS Q.0 ppm

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER

7686-005

SHEET NO.
2of 7

HOLE NUMBER

OMW-218

continuation

LAYER
Elev.
Depth

RUN
NUMBER
CORE RUN LEN
AND REC (%)
RAD (%)
BED DIP (deg}
ORILL RATE
ft/min

DEPTH

GRAPHIC LOG

SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
tacies, odor

ORILLING NOTES
water levels,
water return,

character of drilling,
etc.

0.88

0.78

L

596.6
56

582.6 ]
50.0
531.6_]
61.0

085

I
w
o
<7

en
13

[
=.

80

-
o
L
Q"
2.4

2

o<

o

L
2

o

A=

1
S

L
<

as

oK , .
o

v

Cobble to 40 ft.

=3 A~

|

T

o L3

I

—h—1g . wrssdns

r

J

1 L
S

Q-

] 1 1 L
Q- Q) Q"}bgaﬁ,bq.;,?'q

&

0.8

000,80 80

‘A

SAME (TILL)

—— SAME

F—— Start of cobble—-rich zone that ends

around 71 ft.

a2
(Y en)

]

=

o

A=

]
e

o

P~

=N

A

]

Q.

1
=

1
¥
0'/}?

b
ey

Q.O'rj

0580 R0

A
=

7

SAME. Cobble to 61 {1,

—— SAME

HS 0.0 ppm

HS 0.0 ppm

HS 0.0 ppm

HS 3.0 ppm

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROVECT
GE Loeffel

PROJECT NUMBER
7666-005

SHEET NO.

HOLE NUMBER

OMW-218

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (%)

RAO (%)
BED DIP (deg)

DRILL RATE
f1/min

LAYER
Elev,
Depth

DEPTH

GRAPHIC LOG
SAMPLE

DESCRIPTION ANDC CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water levels,
water retuin,

character ot ariliing,
etc.

0.33

0.78

0.55

Lat
[ ]
&

e
=)
o

2.

100 .

1

1057

—— SAME

— SAME, buf is very dry since ~88 f1,

94 [—— SAME, but maist.

——— SAME

HS 0.0 ppm

HS 0.0 ppm

H5 0.0 ppm

15

Top of BEDROCK. Powder to medium cuitings
of SR 4/2-10R 2/2 and 5GY 5/2 Shale,
“dirty/sugary” SBG 7/2 Quartzite and trace
fragments of N9 Calcite. Ory.

—— SAME

HS 0.0 ppm

Bottom of i2"
pore. Set 8
casing to here,

7 7/8" hammer bit
o b 124 ft

4

GeoTrans, Inc.




GEOLOGIC DRILL LOG PROJELT PROJECT NUMBER SHEET NO. [HOLE NUMBER
GE Loetfel 7665-005 4 0f 7 OMW-218
continuation
z S =
W3 L1} w S
x| 20 82 | e | aver| = | S |d DESCRIPTION ANO CLASSIFICATION DRILLING NOTES
%czn Sw a e Elev, E Q g density, grain size/shape, color, structure water return.
oc;_:2 wg 25 3 Depth w = = composition, sorting, texture, moisture character of diilling,
2 o = = tacies, odor etc,
S5 w S T
O @
P
47 A
v
7 4
Yy
17 A
Yy
744
3.29 120574 — same HS 0.0 pom
_/‘//
AT
-4 A Set 4" casing 1o
7 A 124 ft. with 10 {t.
44 A bentanite seal.
q/ﬁf‘/
j‘? SHALE (SR 4/2 to 10R 2/2; sparse 5GY 5/2) core interval:
!25-“/7" interbedded with f-grained WACKE (5GY 124-254 ft.
/:,'/_’ 7/2-N9-5BG 5/2 blend}. Bedding ranges
‘/7 from laminea to .21 fi. for the shale and to Water In: U215 gal
_/"/_’ 0.6 ft. for the wacke, and dips 15 deq. Water Out: §20.5
| 6/92% 53% n/a /7’ across core. Ripple marks are noted in the gal
5 —-/'/; larger beds of wacke, marked by silt (10R Net Water: -201
] 3/4) and/or caroenaceous (Ni) gal
‘“/j bedding-plane laminations.
13047 4
7 A A
3 SAME, to 136 ft. Top of 3.5 ft [(56Y 5/2) Water In: 1400 gal
shale laminae zone with minor beds of Water Out: 1470
wacke, Bed contains a3 vertical fracture with gal
10YR 5/4 staining. Remaining core contains Net Water: +70 gal
e many friable zones and poorly developed
Py siickensided /striated faults 30~35 degrees Influent water
£ across bedding. meter Droken due
2 9.7/100%| 47% 0.8 Z to icing. "In"
i ke amounis estimated
2/15/20 LA off graduated
g poly tank for
A remainder of
Laglie coring operations.
B SAME, with first appearence of thin calcile Water In: 800 gal
(NG} veinlets that offset bedding by 0.01 ft. Water Qut; 809 ga!
Yo 143.9-146.8 ft is another 5GY 5/2 shale Net Water: +8 gal
// laminae zone with fault surfaces streaked
q// with metallic- yellow sutfides that easily
3 |sssesz| a0x | on 157 flake-of. Positive [D for Bornite and pyrite
5 (massivel.
M5/85/70 A5 ~7
7
17
{47
// SAME. with continued striated slips along Water In: 670 gal
L7 steep bedding ptanes. Few thin, calcile Water Qut: 706 gal
// healed fractures that are confined in & 0.05 N2t Water: +38 gal
4 45/08%1 33% 0.1 ‘// 1 bed of wacke, perpendicular to the
i 150_?_.4' pedding planes. Last ~0.5 ft is highiy
75/85/89 /,// fragmented.
1474
{7 44 SAME. First 2 7 of core is very deformed water In: 800 g3l
L [Photo). Possidiz fold hinge. 153.3 f!is an Waler Qul: 1828
- c oAy , A7 avbrupt Hfault) transition to 10Y 6/2 shale gal
5 [5.5/i04%) 47% i _;f// laminae inlerbecdad wilh wacke. Muftiple Mel Water: n/fa gai
caicite veinlets /veins noted as well as
D0/35/45 T4 ' Nisrharga fine 1o

GeoTrans, Inc,




GE OLOGIC DRILL I_OG F‘IEOEJELCO'I'E”eI PROJECT NUMBER SHEET NQ. [HOLE NUMBER
7666-005 OMW-218
continuation
= —_
i o
= | 2% | g8 | & 8 _
5| 25 | 50| Fg w2 | S y  JESCRIPTION AND CLASSIFICATION ORILLING NOTES
32 58 o = Eiey. =2 ity, grain size/shape, color, structure er levels,
3 wo S o Depth u 2 |9 composition, sorting, texture, moisture SR
83 o = % facies odor characteer‘gf drilling,
a @ ‘
A - - ,
gy continued sufide streaking of slip surfaces.
_//ljj %ast Gts ft of run has a gradational colar zfgéfgg Jfﬂg‘c’ nas
1A ransition back to red beds. compressed air
A SAME Lo I57.5 ft. 0.7 ft wacke bed (106G 4/2 hus creatin
g SJft Q. ga
7 £ and N7; 50/50 sugary mix). Color due to talse ‘water out’
_5?, higher glauccnite and/or chiorite content. meter reading.
/7/ 182.4 H marks an unconformity (Photal. Water In: 10O gal
160-—-7'/{ R_emamder of core is severely deformed and Water oljg- 1090
. 9700 sox 00 25 5|_It_ sized muscovite is pervasive througout gal Net wét - =10
. % .09 -/// giving the core a §ilver sheen when dry. No gal =
56 /45,500 154 npqrfsz,::err_?d orientation was observed for the
A A uscovilg
s . Blocked core
{457 tarrel.
Py
N4 4
1657 41
7~
, - 0% 01 _'7/_4': SAME. Water In: 200 gal
] Water Qut: 204 gal
50 157 . Net Water: +4 gal
A7) nother wacke bed f{as 157.1-157.8) to 168.15 Wat :
T/ £ calcite vein. 10R 4/2 shale intebedded with w:tg: (ljr:;.l'ﬁggfglal
A few 10Y 8/2 faminae tc end. Net Water.' +26 gal
8 lasseen| 73% 0. 7 £ o
AT A
50/50/59 70 A
L
7 A
el
/fj Highly fraclured wacke bed to 174 ft with Water In: 700 gal
145 caldcgsénéiﬁig)g {Photo} exhidbiting (10YR 8/2 Water Oul: 682 gal
17~ an t staining. Few fractures are Net W i-18 g
/:_7 only partially ‘healed and centain tiny el Water: =18 93
1757 £ eunedral calcite crystals (Photo). 173 ft has
oy 0.1 ft, well lithified, brecciated fault. 10R 3/4
S LS and I0GY 5/2 interbedded shale make up the
9 0/94% 0% 0.20 147 4 remainder of the run ang the beds do not
. // exceed 0.3 it in height. Multiple
5 /20/59 __;;, m_ncro_—off_sels and highly variable bedding
//, gwr?dds:‘r_gct:?o&s hmtRegt multiple compression
44 i v ors. Rip-up clast is notable
S A (Phota).
18047 )
v
147
Bt
147
_.7/:.: SAME to 187.5 f1,10Y 8/2 zone of taminae to Water In: 1004 gal
155 ﬁ%%usilg\f:li?ss'ssm corgmontalang slip planes, Waler Out: 832 gal
157 . is now absent, Few calcite .
ﬁ;: veiniets and veins, et Hater: 772 gl
185—7_,_{} {nfluent water
_// meter back n
) - :;; service.
i % o3% n/a 457
] Problems with rig’
A ¢ g ’
35/45/730 g gearbox / lost
AL low-gear.
Y SAME with multiple wacke laminas and beds W :
ghgi _ ! i : doe aler In: 900 ¢
’ S ai : and muluple calctte venlets perpendicular 1o Wal : Iw : Sy
0 . e . o perp: er Qut: 850 gal
B e edding. olo) of core frigbility. Met Water: =50 gal
L3 A A
195 Blncked care

GeoTrans, Inc.




GEOLOGIC DRILL

LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7666-005

SHEET NO.

HOLE NUMBER

OMW-218

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (X)

RGD (%)
BED DIP (deg)

DRILL RATE
ft/min

LAYER
Elev,
Depth

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, ¢olor, siruciure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water lavels,
water return,

character of driling,
ete.

12 2.2/96%

13 10.3/103%

14 7.3/95%

15 2.8/13%

9.3/93%

™

v 3.3/101%

1%
55/90/84

95%
b0/B0/64

7%
BO/55/60

100%
B5/75/6(

67%
B5/55/50

G.i8

0.18

0.18

Q.18

barre).

SAME. but beds transition to vertical ~0.6 ft
inte this run after a deformed zone (Photo).

Water In; 352 gai
Water Out: 323 gal
Net Water; -29 gal

N
R

205174

It
.'::.\ :;\ .':\\,.\

21047 4

SAME with multiple calcite veinlets, few veins,

and a good fracture at 208.7.

Water In: 1061 gal
Water Out: 1036
gal

Net Water: -25 gat

SAME. Intact slip that offsets bedding by
G.075 ft indicative of a reverse fault,
increase in the frequency of wacke beds.

Water In: 739 gai
Water Qut: 741 gat
Net Water: +2 gal

220-{/ 7]

1
™
N

SAME.

Water In; 583 gal
Water Qut: 320 gal
Net Water: =263

_gal

SAME. Phote of wacke confined calcite
vains that run perpendicular to bedding.
Another 10Y 6/2 laminae zone 224-225.2 fl.
Oeformed zone / possible breccia from
~228-230 ft (Photo). Remainder is same as
before.

Water In: 1584 gal
Water Out; 1185 gal
Net Water: -378
gal

!
N

235

SAME

Water In: 1128 gal

Eff. meter ceased
functioming, but
drifler confirme:!

GeoTrans, Inc.




GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER SHEET NO.  |HOLE NUMBER
GE Loeffe! 7665-005 OMW-218
continuation
Z i ©
e @ w =t
x| 2 22 | o | aver| = | 2 |u DESCRIPTION AND CLASSIFICATION ORILLING NOTES
Z @ 53 = o g = < g density, grain size/shape, color, structure water levels,
= EE Y= 45 Elev. o T |5 = ; : 1 3% water return,
&3 " 20 oz Gepth W a | composition, sorting, texture, moisture character of driling,
=z o e P I’z
xs a c; =2 facies, odor etc.
8< | g5 &
;//(: water loss during
15 this run.
{7 A4
5
;/: SAME, with a zone of deformation from 240.6 Inf, water meter
8 3.55/101%| B89% Q.15 47 4 to the end. Zone contains some thin, open broken. Confirmed
AL fractures. water loss with
KM5/45/30 240—-7./._—: ~30 gpm in with a
_;4:;, Letq;gqf ~5 gpm.
-] = quiliDrium
407 SAME reached 8 ~12
7 A gom in, with ~5
"/74 gom out.
Hjjifﬂ Water I 1013 ga
gy Water Qul: ¥370
2454747 gal
19 |7.6/95%| 58% 0.6 ;;’f
35/85/55 A *Eff. meter
+47 £ reattached 5 ft
A7 into this run.
S
A4
7 A
25047 4 SAME Water In: 491 gal
::ﬁj- Water Out: 370 ga
20 |3s5/78%| 87% 0.23 ;‘_,___g./ Net Water: =34
[5/60/54 jﬁj;f
VA7 4
398.6 i
254.4 Bottom of boring.
255—
280
265+
270—
215

GeoTrans, Inc,




PROJECT PROJECT NUMBER SHEET NQ. [HOLE NUMBER
GEOLOGIC DRILL LOG | e Loeffe 7666-005 1of 7 OMW-219
SITE COORDINATES LOGGED BY CHECKED BY
Mead Road, Nassau, New York §32867.002 / 7T07652.188 | James Zera Chucke Spﬁ/o‘mq
BEGUN COMPLETEQ JORILLER ORILL EQUIPMENT BORING DIA. [TOTAL DEPTH
1/29/95 12/8/95 Aquifer Qrilling & Testing Mebile Orill B-58 / Wire-line 3.78125" 268
CORE RECOVERY (FT./%X) CORE BOXES (SAMPLES |CASING STICKUP  |GROUNO ELEVY. DEPTFJ/GESLSEEV. GROUND WATER [DEPTH/ELEY. TOP OF ROCK
188.35 / g7 1 0 2.96 665.80 I 58347 607.3 52,5/ 6131
SAMPLE TYPE CASING DIA/LENGTH [NOTES
NONE B8"/74", 4"/84
EY) 21 w 8 DRILLING NOTES
« Z %2 | 2c liaver]| = | 2 DESCRIPTION AND CLASSIFICATION woter levels
Zo 58 a wE Elev. b 9 & density, grain size/shape, color, structure water return.
T 'l'flaf 85 s Depth u Z 13 composition, sorting, texture, moisture character of driling,
= Mo & 5 = < tacies, odor ete.
O« Wi = g
(8] o
T U
5555!_ Han 10YR 6/6-5YR 5/8 WEATHERED CLAYEY Air rotary drilling
6641 -,v_l-_?\i TILL. Some roots. Wet, with 12" roller bit
66,5 ] O Dense to very dense, CLAYEY TILL [10R on 12" stabilizer.
0.89 2.0 y7?t 4/2) with sand to cobble beulder size shate Rig: Reich Orill
194 (10R 3/4~5BG 5/2) and quartzite (58 7/1). '_965;;;3 r
0. o Rounded sand to cobble size quartz and T
b C?t quarﬁz congfomerate makes-up <5% of the Oriller: Jeff
5_0_ OQ matrix. Moist, Cobble 5-2 fl, Javorski (ADT)
o S
T Dates:
SR 1/3-11/6/95
.85 .,GQ" :
6571 N very
8.5 ovpey BOULDER to 10 it noiSY SiNCE Initial
PP ground break.
%81 10— SAME, (TILLL. Headspace (HS)
P S 0.0 ppm
194
Vo
0.73 ?kzgj
M
194]
15—1¥ -9
A
- .Vt
g '_<7Q.
0.83 oy
7Y
409
20— T«1 | SAME. HS - 0.0 ppm
Ve
KA
0.79 VAR
T
qVo;
T
25— g
b T
P a]
0.93 . GQ,
1o
I
0 S
304Y-9d [ SAME. HS - 0.0 ppm
8346 o COBBLE to ~32 fl.
633.6.] el
6.80 320 V.o
w,_-?-\; Smoother, quieter
35 1Y% driling /

GecTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffel

PROJECT NUMBER
7566-005

Z2of7

SHEET NO.

HOLE NUMEER

OMW-218

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (X}

RaD (%)
BED DIP (deg)

DRILL RATE
f1/min

LAYER
Elev.,
Depth

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DEPTH
GRAPHIC LOG
SAMPLE

DRILLING NOTES
water tavels,
water return,

character of driling,

ete.

1.35

.08

0.88

0.72

0.30

0.44

0.54

&13.7]
52.5

——— SAME.

1
<.

454 <

il
g
A\

iess "bony™.

HS - 0.0 ppm

HS ~ 0.0 ppm

Tep of BEDROCK, Powder to medium cuttings
of SR 4/2~10R 2/2 and 5GY §/2 Shale,
“dirty/sugary™ 5BG 7/2 GQuartzite and trace
fragments of NS Calcite. Moist.

1
N
N

60571

5
N
s

I
Y
Sy

Pressure; 800 Kpa
Air: 50 psi - 380
psi (pulsed)
Rotational
hydraulic pressure:
120G psi

Bottom of 12"

GecTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loeffe!

PROJECT NUMBER
7666-005

SHEET NO.

HOLE NUMBER

OMW-219

continuation

LAYER
Eley,
Depth

RUN
NUMBER
CORE RUN LEN
AND REC (%)
RQD (%)
BED 01P (deg)
DRILL RATE
ft/min

OEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, {exture, moisture
facies, odor

DRILLING NOTES
water fevels,
water return,

character of driing,

ete,

I 8.7/97% 79% 0.a2
30/20/10

2 9.55/98%| 92% .18
10715715

3 3/1C0% 3% 0.7
13/15/20

377378 L2y 0.18

53/20/3C

]
AOUANDNDN

BO—7 <

L
N
A2

bore. Set 8"
casing to here,
3 7/8" roller bit
used to B4 fl.

Bottom of 3 7/8"
bore. (847} Set
4" casing to here
with 10 ft.
bentonite seal,

1
~
N
A%

854544

1
>
N
i

L
N
ANy NN

L
N
N
“h

90474

5
N
A

1
3
A
%

SHALE {ICR 3/4) interbedded with f-grained
WACKE {5GY 7/2~N9-58G 5/2 bleng).
Bedding ranges from laminea to .1 ft. for the
shale and 1o 0.2 fi, for the wacke. Ripple
marks are noted in the larger beds of wacke,
marked by silt [10R 3/4} and/or
carbonaceous (N1) bedding-plane
laminations. Multip'e possible bedding-plane
slips with ICYR 8/6-10YR B8/6 staining.
~87.5-88.2 ft marks two bands of lithified
breccia (photol. Few calcile veins.

Oriller: Marty
Harrington (ADT}

core interval:
84-258 ft.

Water In: 1525 gal
Water Qut: n/a gal
Effluent water
meter broken due
to icing.

,I\l
N,
X
Ao AT

t
DN
S8
RNy
NN

FRTN
AN
Sy Sy

100294

i
R
N

SAME. Possible flame structures indicative
that bedding is right -side up.

Water In: 891 gal

1

T
N
",
&

|
N
2
Dy

1052629

'1\
N
N,
N

]
"
N
ey
kY

SAME. Open, thin fracture zone 105.3-107 ft
with some calcite motling.

Water In: 700 gal

Influent water
mefler broken due
to icing. Readings
taken off of the
graduated poly
tank until
otherwise noted.

110—?{7_4

1 1
T
S, SN
AN
ARAYY

I
N
N
TN

1
™.
N
N,
A

1512

SAME. Open fraclure at 112.3 ft. Intact sfip
with >.1 ft offset bedding at 115.3 {t. 45
degree faull at 1i7.2 ft with striations and a
thin band of micro-breccia in a calcite
matrix. Thin bed of wacke immidiately
following this fault either represents the
hinge of a tight fold or a small drag fold.
{Photo of the striated slip}

Water In: 1000 gal

GeoTrans, Inc.




GEOLOGIC DRILL

LOG

PROJECT
GE Leeffel

PROJECT NUMBER
7686-005

SHEET NO,

HOLE NUMBER

OMW-219

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (%)

RAD {X)
BED DIP (deg)

DRILL RATE
ft/min

LAYER
Elev,
Depth

DEPTH
GRAPHIC LOG
SAMPLE

BESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water levels,
water return,

character of driling,
etc.

5 10/100%

8 10/100%

7 10/:00%

77k
B0/35/34

79%
£Q/20/20

86%
Pa/30/29

87%
20720715

0.19

0.20

0.22

0.22

k
§
h
h

st
E S
N

120-—7{7_4
£

wa—
FONS

I3
N
)
v\

-
N
AN

12545549

I
N
N
N

5
N
<

SAME, with some bright N9 calcite bedding
plane laminations. Abundant beds of
10G6/2-5BG 7/2 f-m grained wacke due to
an increase in glauconite and/or chlorite
content. Thin, micaceous horizons noted in
the wacke. Few calcite veinlets.

Water In; 900 gal

|
R
N
LY

1304474

)
D
Mo
N

1 i
N
NN
AN N

135155

NS
N
kS

SAME with a transition out of the G-8G shaie
and wacke. Some open fractures and
near-vertical calcile veinlets.

Water In: 700 gal

i
N\
AN

=5
N
%

140—{e7 ¢

SAME, quiet, undeformed, thinly interbedded
shale and wacke. Some calcite laminas
paraliel o bedding and veilets perpendicular
to bedding. Some open fractures at both
ends of the run.

Water In; 800 gal

155 4%

SAME. First appsarence of QUARTZ (NG}
veins motled with 5Y 8/4 calcite that cut
through a micro-breccia zone at 150-151 ft.
Bedding dip reverses direction across this
zone, but maintains the same angle. Few,
very soft zones between 154-155 ft as well
as open fractures nearly perpendicular to
bedding @ 70 degrees of dip.

Waier In: 850 gai

GeoTrans, Inc.




GEOLOGIC DRILL LOG

PROJECT
GE Loefie!

76586-005

PROJECT NUMBER SHEET NO. |HOLE NUMBER

OMW-218

continuation

RUN
NUMBER
CORE RUN LEN
AND REC (%)

BAO (%}
BED DIP (deg}

CRILL RATE
f£/min

LAYER
Elev,
Depth

DEPTH
GRAPHIC LOG
SAMPLE

DESCRIPTION AND CLASSIFICATION
density, grain size/shape, color, structure
composition, sorting, texture, moisture
facies, odor

DRILLING NOTES
water levels,
water return,

character of driting,
etc.

g 0.25/103%

10 7.4/59%

1 2.8/104%

12 10/100%

13 21/51%

93%
20/20/-

65%
b/ 30/ 40

100%
10745/ 49

81%
40/10/25

30/ 40/39

0.34

0.22

0.28

0.26

0.26

SAME. FPredominently shale. Few, partially
calcite~healed veinlets. *Last three feet of
run is very deformed, well lithified (breccia?)
fellowing a fracture just after 165 ft. Some,
thin 5GY 5/2 bands in 1064/2 matrix {No
reds), Possibie SILICEOUS MUDSTONE,
Some guartz few and calcite veinlets.

Water In: 350 gal

SAME. Deformed to 170 fl with multiple
quartz / calcite veins, Some laminae 170-173
including a bed indicative of a fold apex.
Color ranges SGY 4/1-5GY 5/2 through 5BG
5/2. Reappearence of wacke bedding up to
0.4 ft thick near the end of the run. Nate:
colors of faminae = 5B 8/2 with 5GY 4/1 when
wel.

Water In: 550 gal

Blocked core
barrel.

E
N
N
M
N

18022

Back to 58 4/2 shale laminae to Q.1 ft,
interbedded with wacke laminag to 0.45 ft
thick. Some calcite veinlets in the shale, and
veins that are confined to the wacke beds.

Water [n: 275 gal

SAME. Notable zone of Si-mudstone and
wacke 181.7-184 ft. Multiple calcite veinlets;
some veins towards the end of the run.

Water [n: 825 gal

195

SAME. Rip-up clast of wacke suspended in
the shale 183-180.5 f!.

Water In; 450 gal

GeoTrans, Inc.




FROJECT PROJECT NUMBER SHEET NO. HOLE NUMBER
GEOLOGIC DRILL LOG | ge oetrel 1666-005 OMW-218
continuation
8% | T | w 8
=l 27 w2 | %o | ver| = | S DESCRIPTION AND CLASSIFICATION ORILLING NOTES
Zo 58 Ta = Elev = 2 & density, grain size/shape, color, structure water return.
X @& S35 3= Oepth i T |3 composition, sorling, texture, moisture character of driiing,
Z w 9 T o = = < 1A facies, odor etc.
oS w o 5
O o
7z
2
X
s
«/§Vﬁ
f;ﬁ; Few recovered fragments sugggest the same water In: 650 ga!
-7}5;“ as the previous run.
£7 £ Blocked barrel,
14 1.5/30% 0% 0.12% 20074 Driled-out ~3.5'
s f run
n/a ol of run.
z‘ Interbedded laminae of shale and wacke to Water In: 500 gat
Y 204.9 f1, bed of wacke to 105.6 f1.
, L Remainder of core is deformed with a
5 5/180% 86X .28 J--‘ . brecciated zone in a calcite (N9} malsix that
95/25/95 j spans the last foot. (photo)
/ Thin, undeformed bedding agam to ~212 ft Water In: 750 gal
7L where deformation increases to a
IS well-developed, slicken sided fault at 216.9
fi. Striations run parallel to the strike of the
oy fauit plane that dips 10-degrees. Euhedral,
SO quartz crystal infilling noted in fractures
18 983/98% 93% 0.23 e around the fault. Guartz motling throughout
7’(,{-,'/ run. Core aft of the taull is the same
33750/~ deformed (brecciated) reck described in
5 CR-8.
s
AL 4
15 s
Y
-{/f-;{/é
15
i
4’745 SAME 10 225 ft. Fairly clean laminae zone Water In: 550 gal
574 {SGy 6/1-5/2, 5Y 4/1, 53Y 8/1-2/1, N1}, Prior
5T to 225 i, some weathered fractures quartz
220"2{&3 motling / veinlets, {3 photos)
i7 10.1/10% Q5% 0.28
-/
SAME laminea zone. Some guartz veinlets Water In: 800 gal
and soft, papery faults, Pervasive,
octagaonal pyrite erystals (<= 1 mm) start at
238.5 ft. (photo) Last 0.3 ft of run is soft
and deformed with some 5R 8/8 blctches.
(photo)
'3 JRTAII NS B1X 0.28
B3/40/43

GeoTirans, Inc.




PROJECT PAOJECT NUMBER SHEET NO.  |HOLE NUMBER

GEOLOGIC DRILL LOG | ¢ Loettel 7666-005 7 0f7 OMW-218

continuation

ORILLING NOTES
DESCRIPTION AND CLASSIFICATION water levels.

density, grain size/shape, color, structure water return
composition, sorting, texture, moisture character of drilling,
facies, odor etc.

LAYER
Elev.
Depth

RUN
NUMBER
CORE RUN LEN
AND REC (%)
RAOD (%)
BED DIP (deg}
DRILL RATE
ft/min
DEPTH
GRAPHIC LOG
SAMPLE

[
=y
N
AN

A SAME. One quartz vein. Last 1-foet of run Water In: 550 gal
- is deformed.

i

N
N
kS

240——ﬁf;'¢

19 9.7/97%| 88% 0.25
55/35/~-

SAME. Some deformed zones. {photo) Water In; 775 gal
Multiple quartz veinlets. Close-up photo of
laminae with 0.015 ft off-sets / quartz

s
i
250“;5(/-3‘; veinlels,

%
N
A

20 1037103 s86% 0.23 R
- /15710 {574

A SAME. Water In: 225 gal

> foinox| s 0.26 {554

Bottom of boring.

2704

275

GeoTrans, Inc.
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APPENDIX D

AQUIFER TEST PROTOCOLS AND ANALYSIS



INTRODUCTION

This appendix presents the procedures used to obtain in-situ hydraulic conductivity
values as part of the Remedial Investigation, Loeffel Site environs. GeoTrans Inc. personnel
conducted in-sttu hydraulic conductivity tests (slug tests). Slug tests to determine hydraulic
conductivity were performed on piezometer OPZ-208 and wells OMW-209, -210, -211, -212,

-213, and -214 between November 29 and December 3, 1994.

1 SLUG TEST PROCEDURES

Slug tests consist of causing a water-level rise within a well, piezometer, or packer
interval and measuring the rate at which the water level returns to its original level. This rate
of recovery can then be related to the hydraulic conductivity of the surrounding aquifer
material. The slug tests were performed in accordance with ASTM method D4044-91
{ASTM, 1991).

The static water level in the well, piezometer, or packer interval was measured prior
to the initiation of the test using a hand held water-level meter. In general, two falling-head
slug tests were performed in order to demonstrate reproducible results. The tests were
conducted by the rapid addition of a fixed volume of water into the well, piezometer, or
packer interval. For the two-inch diameter wells, approximately one-half gallon of deionized
water was added to the well. For the four-inch diameter wells, approximately 1.5 gallons of
delonized water were added to the well. The volume of water added was determined as the
amount that would cause a water-level rise in the well of approximately two feet. Fora
packer interval, a slug of deionized water was added to raise the water level approximately
four feet per test. A larger water-level rise was desired in the packer intervals because of the
potential of encountering a high conductivity zone where static conditions would occur
quickly.

Changes in water levels were recorded digitally by the use of a pressure transducer
and a data logger over time. A five or 13 psi pressure transducer, manufactured by

Instruments Northwest, Inc. (INW) was submerged below the static water level to an

G GERSPOATSLCEFEELPHASE 2 APP D_l
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optimurn depth of approximately five feet in each well, piezometer, or packer interval and
secured 1n place prior to starting the slug test. The pressure transducer was connected 10 an
INW Aquistar Data Logger Model DL1-A to record the water-level changes at predetermined
times throughout the duration of the test. The data logger was set to record water ievels at
shorter intervals during the beginning of the test when water levels change rapidly. Water
levels are recorded less frequently as the test progresses, because the rate of change in the
water level decreases over time. The individual tests were terminated when the water level
returned to 80 percent of the original static level or two hours had elapsed.

After termination of the slug test, the data from the data logger were then downloaded
to a laptop PC for analysis at a later time. To prevent cross-contamination between the wells,
piezometers, or packer intervals, slug test equipment was decontaminated between each well,

piezometer, or packer interval.

2 PACKER TESTING PROCEDURES

At the completion of coring, packer testing was performed to define vertical variation
in groundwater quality and determine relative water yielding capabilities of bedrock
intervals. Packer testing was only possible in OMW-216 and OMW-219. The risk of losing
a packer assembly in the open corchole of OMW-2135 and OMW-218 was great due to the
highly fractured nature of bedrock observed in core samples. Thus, packer tests were not
attempted on these wells.

Packer testing was completed in 42-foot intervals using a dual-packer system. During
testing and sampling, the zone above the packers was monitored using a water-level probe as
a check for feakage around the top packer. The interval below the lower packer was
monitored using an air line attached to a differential pressure gauge.

Rhodamine WT, a potable-fluorescent dye, was used as a tracer of coring fluids.
Water from the reserve drinking water reservoir for Nassau, New York, was mixed with the
dve in a temporary polyurethane storage tank. This mixture was then used as a coring fluid.
Tracer concentrations were monitored prior to entry in the borehole to ensure that a constant

tracer concentration was maintained.

0 GEREPORTSLOEFFELPHASE _2A APP D“’)
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Piping between the packers was perforated to allow water to be removed from the test
interval. Riser pipe lengths were linked together to the ground surface. The packer assembly
was placed at pre-selected depths and the packers were inflated. Care was taken to maintain
packer inflation pressures lower than the fracturing pressure of the bedrock. With the packers
in place, interval testing proceeded. A 2-inch submersible pump was lowered to
approximately 42 feet below the water surface on the inside of the assembly’s 2-inch riser
pipe. A 20 psi pressure transducer was attached to the pump’s discharge line to a depth of 40
feet. The transducer was connected to a data logger and computer to record and observe
changes in hydraulic head. Once water levels in the borehole had stabilized, pumping inside
the riser pipe was initiated. Pumping rates started at 2 gpm but increased or decreased based
on water level decline. Intervals with sufficient yield were sampled. If water levels dropped
to the level of the submersible pump, pumping was terminated and recovery recorded.

Under these eircumstances, hydraulic conductivity was determined using slug test analyses.

Interval sampling did not occur until the tracer dye concentration within the test
interval was below 10 percent of the original coring dye influent concentration as measured
by the fluorometer. Groundwater samples from the producing packer intervals were analvzed
for TCE and benzene. Analyses were performed in the field, using a Photovac 10S gas
chromatograph with a photoionization detector. Following the cessation of pumping, water
levels in each interval were allowed to recover to within 80 percent original static level. This

procedure was repeated for successively higher zones in the open interval.

3 SINGLE WELL PUMPING TEST OF OMW-218

On November 17, 1995, a pumping test was performed over the entire cored interval
of OMW-218 (124 to 253 {t bgs). The purpose of this test was to provide average
conductivity hydraulic data for zones that could not be packer tested because of broken rock.
The open corehole was pumped at a rate of 3.3 gpm and a total of 340 gallons were removed.
During the pumping test, water level declines were detected in OMW-212 indicating that
shallow bedrock was in hydraulic connection with the interval tested. During field screening

no detectable levels of benzene or TCE were noted.
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4 PUMPING TESTS

The location of each of the pumping tests was selected based on the location of
known groundwater contaminants immediately outside the containment wall. In the
northeast portion of the landfill, BTEX contaminants had been detected outside of the landfill
in GMW-11 and GMW-11A, In the south-central and southeastern portions of the landfill,
BTEX, TCE, and other contaminants had been detected in groundwater outside of the landfill
in bedrock wells OMW-201 and OMW-204,

Prior to the pumping tests, the newly installed wells (PW-1, PW-2, PW-3, and PO-1)
were developed using a Grundfos™ submersible (for 2-inch diameter wells) or Waterra™ lift
pump (for 1-inch diameter wells). During the development of the pumping wells, water-level
decline and flow rates were monitored to provide an estimate of the eventual pumping rate.
Following development of the wells, pressure transducers were installed to collect water
levels in all test wells for one week prior to pumping tests. Barometric pressure on site was
monitored during, and one week prior to, the pumping tests with a digital recording
barometer,

Well vields at PW-1 and PO-1 in the southeastern corner of the site were very low.
Static water levels in these wells were not reached for at least three days following
development. It is possible that either the wells are completed in naturally occurring low
vield material, or they are located where wall materials flowed into native materials. In either
case, a pumping test was not performed at this cluster because of the potentially long period
of time required for a measurable water level response to be detected in the adjacent wells.

Two pumping tests were completed during the week of September 6, 1995, For these
tests, water level changes in an overburden well inside the containment wall and a bedrock
well outside of the containment wall were monitored for response to pumping an overburden
well outside of the containment wall. All water level changes were monitored with pressure
transducers and frequent manual water level readings for transducer calibration.

A 24-hour pumping test was performed on September 6 through 7, 1995 at PW-2, an
overburden well outside the containment wall, with monitoring at GMW-11B, an overburden

well inside the containment wall, and GMW-11A, a shallow bedrock well outside the
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containment wall. The average discharge rate from PW-2 was 2.75 gpm. Protocols as
developed for the Third Work Addendum (GeoTrans, 1995) required that all tests continue
for a minimum of eight hours, but could terminate prior to a maximum of 24 hours if a water
level decline greater than 0.2 feet was detected on the well inside the containment wall.
During this first pumping test, water levels rose in GMW-1 1B throughout the test. A
groundwater sample was taken from PW-2 20 hours into the pumping test for VOC
screening. Water level recovery data was collected in each monitoring well for two hours
following the cessation of pumping.

The second pumping test was performed on September 7, 1995 at PW-1, an
overburden well outside the containment wall, with monitoring at GMW-10B, an overburden
well inside the containment wall, and PB-2, a bedrock well outside of the containment wall.
Discharge from PW-1 was approximately 0.21 gpm. Nearly two-and-a-half feet of
drawdown was detected in GMW-10B and the pumping test was terminated after eight hours.

Water-level recovery data was collected for 5.5 hours following the test.

5 SLUG TEST ANALYSES

The analytical solution developed by Cooper et al. (1967) was used to analyze the
slug test data from individual well and packer interval testing. This method is included in the
commerciaily available software package AQTESOLV (Version 2.01, Geraghty & Miller,
Inc.) for aquifer test analysis. The AQTESOLYV program automates the process of curve
matching that calculates aquifer transmissivity by relating the change in water level over time
to the geometry of the well. Transmissivity is the rate at which groundwater is transmitted
through a unit width of an aquifer under a unit hydraulic gradient. Hydraulic conductivity 1s
then calculated by dividing transmissivity by the aquifer (or saturated) thickness. For the
bedrock wells and packer intervals, the length of the open interval is taken to be the aquifer
thickness, and full penetration is assumed. For the overburden wells, the distance from the
top of the water table to the bottom of the screen was used for aquifer thickness. Calculated
hydraulic conductivity values are provided in Table 3.2 (Volume ). Water levels during slug

testing and analytical curve matches are provided as attached.
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6 PACKER AND PUMPING TEST ANALYSES

Pumping test and packer test analyses were performed using AQTESOLYV (Version
2.01, Geraghty and Miller, Inc.). Pumping tests were analyzed using the Theis (1935) or
Hantush (1960) methods. Packer tests were analyzed using the Theis (1935) method or
Cooper et al. (1967},

Results of the packer and pumping test analyses are provided in Volume I (Table 3.2).

Water levels during pumping tests and analytical curve matches are provided as attached.
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hydraulic properties of aquiters (D4044-91) in ASTM Standards on Groundwater and
Vadose Zone Investigations.

Cooper, H.H., ].D. Bredehoeft, and S.S. Papadopulos, 1967. Response of a finite-diameter
well to an instantaneous charge of water. Water Resources Research, 3(1): 263-269.

Hantush, M.S., 1960. Modification of the theory of leaky aquifers, Journal of Geophys.
Resources, 65(11): 3713-3725.

Theis, C.V., 1935, The relation between the lowering of the piezometric surface and the rate
and duration of discharge of a well using groundwater storage, Am. Geophys. Union
Trans., 16: 519-524.
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lient: General Electric Company: GeoTrans Inc.

_.ocation: GE Loeffel Project: 76686—-006

Cloledt PB-1

DATA SET:
PB1SLG.DAT
10 12/28/95

AQUIFER MODEL:

Confined

SCLUTION METHOD:

Bouwer-Rice

s

I
|

PROJECT DATA:
test date: 12/15/95

TEST DATA:
HO = 0.9673 ft
rc = 0.0437 ft
rvw = (.1575 ft
L = 20. ft

b 20. ft

H 20. ft

J llllld

......

} l!JlHl

PARAMETER ESTIMATES:
K = 0.005387 ft/g
y0 = 0.9881 ft

Displacement (ft)
(@]

[T ]EIIH]

|

0.01

— o
— -
i,‘

— —
— i

0.001 L3 1 1 I . ! L 1 1 1 I I . ] Lt 1]

0. 0.14 0.28 0.42 0.56 0.7
Time (d)

AQTESQOLY




‘lient: General Electric Company: GeoTrans Inc.
.ccation: GE Loeffel Project: 7666—-0086
DATA SET:
PB1SLG.DAT
| 12/28/95
. T TR T T TTTT] T T TTTTT
7 AGUIFER MODEL:
- 1 Confined
B N SOLUTION METHOD:
B ] Coaper et al.
0.8 — —
o — - PROJECT DATA:
ﬁ L — test gate: 12/15/95
T - ] TEST DATA:
] HO = 0.9673 ft
E 0.6 — rc o= 0.0417 ft
_ B N rw = 0.1575 ft
. — —
& - . PARAMETER ESTIMATES:
g — - T = o0.02788 ft°/d
S 0.4 ] S = 1.E-05
:E — -
a. - _
0 - _
a - _
0.2 — —
OPL Lol ol AR
0.001 .01 0.1 1.

Time {d)

AQTESOLYV




‘lient: General Electric Company: GeoTrans Inc.

acation: GE Loeffel Project: 7666—006

PB-2

DATA SET:
PB2SLG.DAT
10 12/28/95

AQUIFER MODEL:

Confined

SOLUTION METHOD:

Bouwer-Rice

IFTT1

|

[

— -
-

PBOJECT DATA;
test date: 12/15/95

TEST DATA:
HO = 2.85 ft
rc = 0.1667 ft
rw = 0_.1667 ft
L 10, ft

b 41.899 ft

H 41.95 ft

Displacement (ft)

FPARAMETER ESTIMATES:
K = 0.1011 ft/¢
y0 = 2.849 ft

0.1 | bt 1§ | L1 1 ! l | I I I I S |

0. 0.018 0.036 0.054 0.072 0.09
Time (d)

AGTESOLY




‘tient: General Electric Company: GeoTrans Inec.

ocation: GE Loeffel Project: 7666—006

PB-2Z

DATA SET:
PB2SLG.DAT
12/28/95
1. T T T TTTTTT T 17T
- 7 AGUIFER MOREL:
e Confined
B SOLUTION METHOD:
— Cooper et al.
0.8 —
. . PROJECT DATA:
bl - test date: 12/15/95
S 8 TEST DATA:
| HO = 2.95 ft
EEH 0.6 rc = 0.1667 ft
. B ~w = 0.1667 ft
3 »
= = PARAMETER ESTIMATES:
£ — T = 0.9985 ft°/d
L 0.4 — S = 0.001
,.{.2 |,
Q,‘ —
0 L
Q —
0.2 —
0. ol Lol Lol L Ll
1.E-05 0.0001 0.001 0.01 0.1
Time (d)
AQTESOLY




“lient: General Electric Company: GeoTrans Inc.
ocation: GE Loeffel Project: 7666-006
DATA SET:
21{55LG.DAT
12/28/95
1. ™ T T TTTTI T T TTTTT T T T TTT7
7] AQUIFER MODEL:
B ] Confined
B - SOLUTION METHOD:
I 7 Cooper et al.
0.8 — —
. - . PROJECT DATA:
& — - test date; 12/14/95
= i | TEST DATA:
N ] HO = 1.321 ft
E 0.6 rc = 0,042 ft
) B R rw = 0.1575 ft
3 L _
5 - — PARAMETER ESTIMATES:
& B — T = 4.892 tt%/d
¢ 0.4 — — S = 0.0002397
E - —
ay " —
«2 — —_
=) B —
0.2 — —
0. |t ||1111| L1 111111[ !
1.E-05 0.0001 0.001 0.01
Time (d)

AGTESQLV




Cilient: General Electric

Company: GeoTrans Inc.

Locatian:

GE Loeffel

Project: 7666—006

OPZ-217

Displacement, H/HO (ft)

0.8 —

o
o
|

o
22N
|

i

i T T T1TT1TTI I

Te:())\“ not ruwn \cvxmer\oo&\,\
0T MO,

. il[ll I I . iL[l [

DATA SET:
217SLG.DAT
12/28/95

T TTTTI

AQUIFER MOOEL:

Confined

SOLUTION METHOD

Cooper et al.

PROJECT DATA:
test date: 12/14/95

TEST DATA:

HO = 3,027 ft
re o= 0.3333 ft
rw = 0.3333 ft

B EE,

0.001 0.01
Time (d)

0.1

PARAMETER ESTIMATES:
T 0.6849 ft°/d
3 0.01

AQTESOLY




~lient: General Electric Campany: GeoTrans Inec.

_aocation: GE Loeffel Project: 7666—-006

OMW-218

DATA SET:
2iBSLG.DAT
1 12/28/85

+ I T TTTTTI I T TTTITI b T TTITH T THITI
R AGUIFER MODEL:

Confined

SOLUTION METHOD:

Cooper et al.

o)
o}

— PROJECT DATA:
— test date: 12/15/95

_ TEST DATA:
HO 0.77 ft
rc 0.0417 ft
rw 0.1575 ft

o
(o2}

[

— PARAMETER ESTIMATES:
— T = 18.35 ft9/q
] S = 0.002

Displacement, H/HO (ft)
<
o

o
A

0 11 ]llH] [N EREN 1 1K

1.E-05 0.0001 0.001 0.01 0.1
Time (d)

AQTESOLY




Ciient: General Electric Company: GeoTrans, Inc.

Location: Loeffel Landfill Project: 7686—006

PW—1, Pumping from PW-1

DATA SET:
PW1-PR{.DAT

10/03/95
100. [ TTTTI [T TITTHI T TTTIT I TTITIN T HTITH

AQUIFER MODEL:

Confined

SOLUTION METHOD:
Theis

T'TTT
P10l

I

[

PROJECT DATA:
test well: PW-1

obs., well: PwW-{
10.

TEST DATA:
Q = 41.22 ft3/4
= 0. ft

T lllq

I

Drawdown (ft)

ARAMETER ESTIMATES:
= 0.154 ft°/0
S = 0.01921

~+ T

1 lllll|
11 [Illll

I

+-

0.1 L | IllHd R | lilIlH] 1 llll]H[ L 1 rIE

1.E-05 0.0001 0.001 0.01 0.1 1.
Time (d)

AQTESOLY




Client: General Electric

Company:

GeoTrans, Inc.

Location: Loeffel Landfill

Project:

7666—-006

GMW—-10B, Pumping from PW-1

[T TTTTI

| IIIIIH]

! !ll!”

I

|

i

I

T'TTTTH

L 111l

| IEII!H[

| 1 i[HlJ

DATA SET:
PW1-M108.DAT
10/03/9%

AQUIFER MODEL:

Confined

SOLUTION METHOD:

Theis

PROJECT DATA:
test well: PW-1
obs., well: OGMW-108

TEST DATA:

G = 41.22 ft3/¢
ro= 19.2 ft

re= 0.0833 ft
r,= 0.3333 ft

b = 32. ft

10.
i. —
= i
X
e
g 0.1 —
o -
E -
[av
@ -
Q -
0.01 =
0.001 .
0.001

Time (d)

0.1

1.

ARAMETER ESTIMATES:

P
T = 0.68017 ft°/d
S = 0.0003442

AQTESOLY




Client:

General Electric

Company:

GeoTrans, Inc.

Location:

Loeffel Landfill

Froject:

7666—006

PB—1, Pumping from PW-1

10. ]

I’TI]IHW

T il]IHW

0.1

Drawdown (ft)

[ ]]IIHW

0.01

T Ii]lw

I T TTITT

[ | llil”

Pl

FTTTTE [T

[ | IIIH[ 1

I'TITIH

OATA SET:
PW1~-PB1.DAT
10/03/95

[ 1L

AGUIFER MODEL:

Confined

SOLUTION METHOD:

Theis

PROJECT DATA:
test well: PW-1
obs, well: PB-1{

TEST DATA;

Q = 41,22 fto/q
19.99 ft
0.0B33 ft
0.3333 ft
32. ft

¥onor i

(o200 T B

P 1 lllild

1 1 [lllHl

RN

0.001 .
0.001

0.01

Time (d)

0.1

1.

PARBRAMETER ESTIMATES;
T = 0.7053 ft%/g
S = 0.0005286

AGTESOLYV




Client: General Electric

Campany: GeoTrans, Inc.

Location: Loeffel Landfill

Project: 7666—-006

PW—-2, Pumping from PW-2

10. —

Drawdown (ft)

0.1 ‘

I'TTITH I

llE!lHI I

ITTTTH I T TTITH [ TTTHN I T TTITH]

DATA SET:
C3~907SP .DAT
10/04/95

AQUIFER MODEL:

Unconfined

SOLUTICN METHOD:

Neuman (approx.)

PROJECT DATA:
test well: PW-2
obs. well: PW-2

[ll!lHl [ !JIIIH] | [lllHl N

1.E-05

0.0001

0.001 0.01 0.1 1.
Time (d)

TEST DATA:

G = 529. fti/d

r = 0. ft

r.= 0.0833 ft
r,= 0.333 ft

b = 30. ft
PARAMETER ESTIMATES:
T = 72.11 ft°/d
S = 0.01068

Sy = 0.25

p = 0.002

AGTESOLV




Client: General Electric Company: GeoTrans, Inc.

tocation: Loeffel Landfill Project: 7666—000

GMW—-11A, Pumping from PW-2

ODATA SET;
PW2-M11A . DAT
1 10/04/95

I T TTTTH I T TTTTT [ IEI]IHI LT TTTTH
AQUIFER MODEL:

Unconfined

SOLUTION METHOD:

Neuman (approx.)

FTETT

]

!

PROJECT DATA;
test well: PW-2
cbs. well: GMW-11A

o
[y

TEST DATA:
- 529. ft3/4
34.19 ft
0.0B33 ft
0.333 ft
30. ft

[T Iilll]

o 7377370

I

Drawdown (ft)

ARAMETER ESTIMATES:

P
0.01 T = 107.3 ft2/g
S
5

0.0007175
0.03504
1.

b
p

| ]

T ]!i]ll

T

0.001 I | l“ll i 11! Jllld [ ! Illllll [ EEA]
0.0001 0.001 0.01 0.1 1.
Time (d)

AGTESOLV




Client: General Electric

Company:

GeoTrans, Inc.

Location:

Loeffel Landfill

Project:

7666—-006

OMW-216 (129 — 171)

RN

b1 lllld

T lllllq

L. | lIH[d

I

|

[ TTITH

DATA SET:
MW2163S.DAT
10/04/95

AQUIFER MODEL.:

Confined

SOLUTION METHOD

Cooper et al,

PROJECT DATA;
test well: OMW-216
obs., well: OMW-216

TEST DATA:
HO = 40.21 ft
rc = 0,0833 ft
rw = 00,1576 ft

1 101

L.
0.8 —

T L

= B

(=)

X 0.6 —

o -

o -

= _

L

g L

$ 0.4 —

E‘ —

[ —

2 B

Q o
0.2 —
0. B | !liHl
1.E-05

0.0001

0.001
Time (d)

0.01

PARAMETER ESTIMATES:

T = 1.838 ft°/d
S = 8.803E-06

AQTESOLYV




Client: General Electric Company: GeoTrans, Inc.

Location: Loeffel Landfill Project: 7666—006

OMW-216 (171 — 213)

DATA SET:
MW2162S .0AT
{ 10/04/95

[ B D DRI A i & A L [T TTTIT

AQUIFER MODEL:

Confined

SOLUTION METHOD:

Cooper et al.

o
fo?!
|
|

— — PROJECT DATA;
— — test well: OMW-216
L - obs. well: OMW-21B

TEST DATA:
HO 41 .16 ft
rc 0.0833 ft
rw 0.1576 ft

|
|

r

| — PARAMETER ESTIMATES:
T = 0.03784 ft°/d
. | S = 1.353E-06

Displacement, H/HO (ft)
<
N
| T
| |

|
|

0 | !IIIHI | 1 IIIIHI 11 1lllld [ [ T #TII]

1.E-05 0.0001 0.001 0.01 0.1
Time (d)

AGTESOLY




Client: General Electric Company: GeoTrans, Inc.

Location: Loeffel Landfill Project: 76866—-006

OMW-216 (213 - 255)

DATA SET:
MH21615.0AT
10/04/95

1. T T Tyt T T 77T T 11T
m AGUIFER MODEL:

Confined

SOLUTION METHQCD:

Cooper et al.

!

PROJECT DATA:
test well: OMW-216
obs. well: OMW-216

TEST DATA:
HO = 39.7 ft
rc = 0.0833 ft
rw = 0.1576 ft

|

| S|

PARAMETER ESTIMATES:
T = 0.2984 ft</q
5 = {.573E-06

|

Displacement, H/HO (ft)
T

o

oo
|
|

T
|

—

0. ool vl b o]
1.E~05 0.0001 0.001 0.01 0.1
Time (d)

AGTESOLY




Client: General Electric Co. Company:

GeoTrans, Inc.

Location:

Dewey Loeffel Landfill Project:

7666—005

OMW-218 Recovery 124-253" BGS

Residual Drawdown (ft)

30.

o
o

[—
&

[
o

I TTTTIH b IIIIHI P TTTT I TATI T T

[ | llllHl |1 l[ll“l 1 illlHI L | IIIlHl L 1 111Hl

NEEEEEEE NN R NN

1. 10. 100. 1000. 10000.
Dimensionless Time, t/t" (d)

1.E+05

DATA SET:
OMW218N . DAT
11/18/95

AQUIFER MODEL:

Confined

SOLUTION METHOD:

Theis Recovery

FPROJECT DATA:

test date: November 17,

test well: OMW-218
ohs. well:. OMW-218

1895

TEST DATA:

@ = 3.27 gal/min

r= 0. ft

r.= 0.41i876 ft

r.= 0.4576 ft

h = 129. ft

PARAMETER ESTIMATES:
T = 14.35 ft2/d

S' = 0.7694

AGTESOLV




‘lient: General Electric Co.

Company:

GeoTrans, Inc.

.acaticn: Dewey Loeffel Landfill

Project:

76686—-005

OMW-218 Pumping

Test 124—-253" BGS

Drawdown (ft)

100, =711 TTTTTTT T T TTTH T TTTTH
10. = -
1= =
0.1 — —
0.01 oo v ool ol
1.E-05 0.0001 0.001 0.01
Time (d)

0.1

DATA SET:
OMW218P . DAT
11/18/95

AQUIFER MODEL:

Confined

SCLUTION METHOD:

Theis

PROJECT DATA:

test date: 11/17/95
test well: OMwW-218
obs. well: OMW-218

TEST DATA:

Q0 = 3.27 gal/min
r =0, ft

re= 0.1576 ft
r.= 0.1576 ft

b = 128, ft

PARAMETER ESTIMATES:
T = 14.35 ft2/d
S = 0.7694

AGTESOLY




Client: General Electric Co.

Company: GeoTrans, Inc.

Location: Dewey Loeffel Landfill

Project: 7686—006

Drawdown at OMW-212, Pumping at OMW-218

10. T |

2 L -
=
B
o] | _
.
B
o
|
=

1. ] L1 i1

0.01 1.

DATA SET:
0-21B80B.0AT
11/21/95

AQUIFER MODEL:

Confined

SOLUTION METHOD:

Theis

PRCGJECT DATA:

test date: 11/20/95
test well: OMW-218
obs. well: OMW-212

TEST DATA:

G = 2.923 gal/min
r o= 25, ft

re= 0.1577 ft

r,= 0.1577 f¢t

b = 129. ft

PARAMETER ESTIMATES:
T = 16.52 ft2/d
S = 0.002054

AGTESOLY




‘lient: General Electric

Company:

GeoTrans, Inc.

ocation:

Dewey Loeffel Landfill

Project:

7666—-006

OMW-219 Interval 4 (95 — 137), Test 1

Displacement, H/HO (ft)

1. T TTTTN

o
o
|

|

o
NN
|

|

[ 1.t L[lld

- llllld !

T T

1| lllld

I

I

I"TTTTH

L1

0.
1.E-05 0.0001

0.001
Time {(d)

0.01

0.1

DATA SET:
2194T1S. DAT
12/28/95

AQUIFER MODEL:

Confined

SOLUTION METHOD:

Ccoper et al.

PROJECT DATA:
test date: 12/12/95

TEST DATA:
HO = 32.09 ft
rc = 0.153 ft
rw = 0.133 ft

PARAMETER ESTIMATES:
T = 1.911 ft%/d
S = 1.E-06

AQTESOLV




“lient: General Electric

Company:

GeoTrans, Inc.

_acaticn: Dewey Loeffel Landfill

Project: 7666—-006

OMW-219 Interval 3 (137 — 179), Test 1

Displacement, H/HO (ft)

T T TITIT =+ T T T T 1T

0.8 —

0.6 —

0.4 —

0.2 — —
0. R RN R B S NI B RN R A ait
1. E-05 0.0001 0.001 0.01

Time {(d)

0.1

DATA SET:
2193T1S.DAT
12/28/95

AQUIFER MODEL:

Confined

SOLUTION METHOOD:

Cooper et al.

FPROJECT DATA:
test date: 12/12/95

TEST DATA:
MO = 39.14 ft
rc = 0.153 ft
re = 0.153 ft

PARAMETER ESTIMATES:
T = 1,177 fto/q
S = {.E-05

AQTESOLY




Well ID OMW-201 OMW-202 OMW-204
Sample date 89/12/95 9/13/95 9/13/95
Semi-Volatiles (ug/L) Value [Qualifieq DL Value [Qualifieq DL Value |Qualifie] DL
Di-n-octylphthalate - U 400 - u 11 - U 430
Dibenz{a,h)anthracene - 0 - U 11 - u 430
Dibenzofuran - U 400 - U 11 - U 430
Diethylphthalate - U 400 - U 11 - U 430
Dimethyiphthalate - U 400 - U 1 - U 430
Fluoranthene - ) 400 - U 11 - U 430
Fluorene - U 400 - U 11 - U 430
Hexachlorobenzene - U 400 - U 11 - u 430
Hexachlorobutadiene - U 400 - U 11 - U 430
Hexachiorocyclopentadiene - U 400 - U 11 - U 430
Hexachloroethane - U 400 - U 11 - U 430
Indeno(1,2,3-cd)pyrene - U 400 - U 11 - U 430
Isophorone - U 400 - U 11 - u 430
N-nitroso-di-n-propylamine - U 400 - U 11 - U 430
N-Nitrosodimethylamine - U 400 - uJ-c 11 - UJ-C | 430
N-nitrosodiphenylamine - U 400 - U 11 - U 430
Naphthalene - U 400 - U 11 - u 430
Nitrobenzene - U 400 - U 11 - U 430
Pentachlorophenol - U 2000 - 9] 54 - U 2200
Phenanthrene - U 400 - U 11 - U 430
Phenol - U 400 - U 11 1800 0
Pyrene - U 400 - U 11 - U 430
Pyridine - U 400 - U 11 - U 430

WQAPDXS.XLS



Well 1D OMW-205 OMW-206 OMW-209
Sample date 9/13/95 9/13/95 12/10/94
Semi-Volatiles (ug/L) Value [Qualifieq DL | Value |Qualifien DL | Value {Qualifiel DL
1,2,4-Trichlorobenzene - U " - U 11 - 0
1,2-Dichiorobenzene - U 11 - u 11 - 0
1,3-Dichiorobenzene - U 11 - U 11 - 0
1,4-Dichicrobenzene - U 11 - U 11 - 0
2.2"-oxybis{1-Chloropropane) - UJ-C 11 - UJ-_c 11 - 0
2.4 5-Trichlorophenol - U 56 - U 56 - U 25
2,4 8-Trichlorophenol - U 11 - U 11 - U 5
2 4-Dichiorophenol - U 11 - U 11 - U 5
2 4-Dimethyiphenol - U 11 - U 11 - U 5
2 4-Dinitrophenol - U 56 - () 56 - UJ-C 25
2, 4-Dinitrotoluene - U 11 - U 11 - 0
2 6-Dinitrotoluene - U 11 - U 11 - 0
2-Chloronaphthalene - U 11 - U 11 - o
2-Chlorophenol - U 11 - U 11 - U 5
2-Methyinaphthalene - U 11 - U 11 - 0
2-Methyiphenol - U 11 - U 11 - U 5
2-Nitroaniline - U 56 - u 56 - 0
2-Nitraphenol - U 11 - U 11 - U 5
3,3-Dichlorobenzidine - UJ-C 22 - UJ-c 22 - 0
3-Nitroaniline - U 568 - U 56 - 0
4,6-Dinitro-2-Methylphenol - U 56 - U 56 - U 25
4-Bromophenyl-Phenylether . U 11 - U 11 - 0
4-Chloro-3-Methylphenol - U 11 - U 11 - U 5
4-Chloroaniline - U 11 - U 11 - 0
4-Chlorophenyl-Phenylether - U 11 - U 11 - 0
4-Methylphenol - U 11 - U 11 - U 5
4-Nitroaniline - U 58 - U 56 - 0
4-Nitrophenol - UJ-C 56 - uJ-c 56 - U 25
Acenaphthene - U 11 - U 11 - 0
Acenaphthylene - U 11 - u 11 - 0
Aniline - U 11 - U 11 - 0
Anthracene - U 11 - U i1 - 0
Azobenzene - U 11 - U 11 - 0
Benzidine - R-C 56 - R-C 56 - 0
Benzo({a)anthracene - U 11 - U 11 - 0
Benzo(a)pyrene - U 11 - U 11 - 0
Benzo(b)fluoranthene - U 11 - U 11 - 0
Benzo(g,h.i)peryiene - U 11 - U 11 - 0
Benzo(k)fluoranthene - UJ-C 11 - UuJ-C 11 - 0
Benzoic acid - U 56 - U 56 - 0
Benzyl aicohol - U 11 - U 11 - o
Bis(2-chloroethoxy}-methane - U 11 - U 11 - Y
Bis(2-chloroethyl}ether - U 11 - U 11 - 0
Bis(2-ethylhexyl)phthalate - U 11 - U 11 - 0
Butylbenzylphthalate - U 11 - U 11 - 0
Carbazole - u 11 - U 11 - 0
Chrysene - U 11 - U 11 - 0
Di-n-butylphthalate - U 11 - U 11 - 0

WQAPDXS XLS




Well 1D OMW-205 OMW-206 OMW-209
Sample date 9/13/95 9/13/95 12/10/94
Semi-Volatiles {ug/L) Value |Qualifie] DL Value |Qualifie DL Value |[Qualifieq DL
Di-n-octylphthalate - U 11 - U 11 - 0
Dibenz(a,h)anthracene - U 11 - u 11 - 0
Dibenzofuran - U 11 - U 11 - 0
Diethylphthalate - U 11 - U 11 - 0
Dimethylphthalate - U 11 - U 11 - 0
Fluoranthene - U 11 - U 11 - 0
Flucrene - U 11 - U 11 - 0
Hexachlorobenzene - U 11 - U 11 - 0
Hexachlorobutadiene - U 11 - U 11 - 0
Hexachlorocyclopentadiene - U 11 - U 11 - 0
Hexachloroethane - U 1 - U 11 - 0
Indeno(1,2,3-cd)pyrene - U 11 - U 11 - 0
Isophorone - U 11 - U 11 - 0
N-nitroso-di-n-propylamine - uJ-c 11. - UJ-C 11 - 0
N-Nitrosadimethylamine - u 11 - U 11 - 0
N-nitrosodiphenylamine - U 11 - U 11 - 0
Naphthaiene - U 11 - ] 11 - 0
Nitrobenzene - U 11 - U 11 - o
Pentachlorophenol - ) 56 - U 56 - U 25
Phenanthrene - U 11 - u 11 - 0
Phenol - U 11 - U 11 - U 5
Pyrene - U 11 - U 11 - 0
Pyridine - U 11 - U 11 - 0

WQAPDXS . XLS




well ID OMW-209 OMW-209 OMW-210
Sample date 3/2/95 9/11/95 12/10/94
Semi-Volatiles (ug/L) Value [Qualifieq DL Value Qualifie]f DL Value |Qualifieq DL
1,2,4-Trichlorobenzene - 0 - U 74 - 0
1,2-Dichlarobenzene - g - U 74 - 0
1,3-Dichlorobenzene - 0 - U 74 - 0
1,4-Dichlorobenzene - 0 - U 74 - 0
2,2-oxybis{1-Chloropropane) - 0 - U 74 - 0
2,4,5-Trichiorophenol - U 25 - R-S 370 - U 25
2.4,6-Trichlorophenol - U 5 - R-S 74 - U 5
2 4-Dichlorophenol - U 5 - R-5 74 - u 5
2,4-Dimethylphenol - U 5 - R-S 74 - U 5
2 4-Dinitrophenal - U 25 - R-S 370 - uJ-c 25
2,4-Dinitrotoluene - 0 - u 74 - 0
2,6-Dinitrotoluene - 0 - U 74 - 0
2-Chloronaphthalene - 0 - U 74 - 0
2-Chlorophenol - U 5 - R-S 74 - U 5
2-Methylnaphthalene - 0 - U 74 - 0
2-Methylphenol - U 5 - R-S 74 - U 5
2-Nitroaniline - 0 - U 370 - 0
2-Nitropheno! - U 5 - R-S 74 - U 5
3,3-Dichlorobenzidine - §] - 4] 150 - 0
3-Nitroaniline - 0 - UJ-C 370 - 0
4,6-Dinitro-2-Methylphenol - U 25 - R-S 370 - U 25
4-Bromophenyl-Phenylether - 0 - U 74 - 0
4-Chloro-3-Methylphenol - U 5 - R-3 74 - U 5
4-Chloroaniline - 0 - U 74 - 0
4-Chlorophenyl-Phenylether - 0 - U 74 - )
4-Methyiphenol - U 5 - R-S 74 - u 5
4-Nitroaniline - 0 - uJ-c 370 - 0
4-Nitrophenol - U 25 - R-S 370 - U 25
Acenaphthene - 0 - U 74 - 0
Acenaphthylene - 0 - U 74 - 0
Aniline - 0 - 9] 74 - 0
Anthracene - 0 - U 74 - 0
Azobenzene - 0 - U 74 - 0
Benzidine - 0 - R-C 370 - 0
Benzo(a)anthracene - 0 - U 74 - 0
Benzo(a)pyrene - 0 - U 74 - 0
Benzo(b)fluoranthene - 0 - U 74 - 0
Benzo(g,h.i)perylene - 0 - U 74 - 0
Benzo(k)fluoranthene - 0 - U 74 - 0
Benzoic acid - 0 - R-3 370 - 0
Benzyl alcohol - 0 - U 74 - 0
Bis(2-chloroethoxy)-methane - 0 - U 74 - 0
Bis(2-chloroethyl}ether - 0 - U 74 - 0
Bis(2-ethylhexyl)phthalate - 0 360 0 - 0
Butylbenzylphthalate - 0 - U 74 - 0
Carbazole - 0 - U 74 - C
[Chrysene - 0 - U 74 - g
Di-n-butylphthalate - 0 - U 74 - Q

WQAPDXS.XLS




Well ID OMW-209 OMW-209 OMW-210

Sample date 3/2/95 9/11/95 12/10/94

Semi-Volatiles (ug/L) Value |Qualifieq DL Value [Qualifieq DL Value [Qualifie] DL
Di-n-octyiphthaiate - 0 - U 74 - 0
Dibenz(a,h)anthracene - 0 - 0 - 0
Dibenzofuran - 0 - U 74 - 0
Diethylphthalate - 0 - U 74 - 0
Dimethylphthaiate - 0 - U 74 - 0
Fiuoranthene - 0 - U 74 - 0
Fluorene - 0 - U 74 - 0
Hexachlorobenzene - 0 - U 74 - 0
Hexachlorohutadiene - 0 - U 74 - 0
Hexachlorocyclopentadiene - 0 - U 74 - 0
Hexachloroethane - 0 - U 74 - 0
Indeno(1,2,3-cd)pyrene - 0 - U 74 - 0
Isophorone - 0 - U 74 - 0
N-nitroso-di-n-propylamine - 0 - U 74 - 0
N-Nitrosodimethylamine - 0 - U 74 - 0
N-nitrosodiphenylamine - 0 - U 74 - 0
Naphthalene - 0 - U 74 - 0
Nitrobenzene - 0 - U 74 - 0
Pentachlorophenol - U 25 - R-S 370 - ) 25
Phenanthrene - 0 - U 74 - 0
Phenol - U 5 - R-8 74 - U 5
Pyrene - 0 - U 74 - 0
Pyridine - 0 - U 74 - 0

WQAPDXS XLS




Well ID OMW-210 OMW-210 OMW-211
Sample date 3/2/95 9/13/95 12/10/94
Semi-Volatiles (ug/l) Value [Qualifieq DL | Value {Qualifief DL { Value |Qualifief DL
1,2,4-Trichlorobenzene - 0 - U 12 - 0
1,2-Dichiorobenzene - 0 - U 12 - 0
1,3-Dichlorobenzene - 0 - U 12 - 0
1,4-Dichiorobenzene - 0 - u 12 - 0
2,2-oxybis{1-Chloropropane) - 0 - UJ-C 12 - 0
2,4 5-Trichlorophenol - U 25 - R-S 58 - U 25
2,4 B-Trichlorophenol - U 5 - R-8 12 - U 5
2 4-Dichlorophenol - U 5 - R-S 12 - U 5
2,4-Dimethylphenol - U 5 - R-S 12 2 J 0
2 4-Dinitrophenc| - U 25 - R-S 58 - U 25
2 4-Dinitrotoluene - 0 - U 12 - Y
2, 6-Dinitrotoluene - 0 - U 12 - 0
2-Chloronaphthalene - 0 - ] 12 - 0
2-Chiorophenol - U 5 - R-S 12 2 J 0
2-Methyinaphthalene - 0 - U 12 - 0
2-Methylphenaol - U 5 - R-S 12 - U 5
2-Nitroaniline - 0 - U 58 - 0
2-Nitrophenol - U 5 - R-S 12 - U 5
3,3"-Dichlorobenzidine - 0 - UJ-C 23 - 0
3-Nitroaniline - 0 - U 58 - 0
4,8-Dinitro-2-Methylphenol - U 25 - R-S 58 - U 25
4-Bromophenyl-Phenylether - 0 - U 12 - 0
4-Chloro-3-Methylphenol - U 5 - R-S 12 - U 5
4-Chioroaniline - 0 - U 12 - 0
4-Chlorophenyl-Phenylether - 0 - U 12 - it
4-Methylphenol - U 5 - R-S 12 - ] 5
4-Nitroaniline - 0 - U 58 - 4]
4-Nitrophenol - U 25 - R-S 58 - uJ-c 25
Acenaphthene - 0 - U 12 - 0
Acenaphthylene - 0 - U 12 - o
Aniline - 0 - U 12 - 0
Anthracene - 0 - ] 12 - 0
Azobenzene - 0 - U 12 - 0
Benzidine - 0 - R-C 58 - 0
Benzoe(a)anthracene - 0 - U 12 - 0
Benzo(a)pyrene - 0 - U 12 - 0
Benzo{b)fluoranthene - 0 - U 12 - 0
Benzo(g.h,i}perylene - 0 - U 12 - 0
Benzo{k)fluoranthene - 0 - UJ-C 12 - 0
Benzoic acid - 0 - R-S 58 - 0
Benzyl alcohol - 0 - U 12 - 0
Bis(2-chloroethoxy)-methane - 0 - u 12 - 0
Bis(2-chloroethylether - 0 - U 12 - 0
Bis(2-ethylhexyl)phthalate - 0 - U 12 - 0
Butylbenzyiphthalate - 0 - U 12 - 0
Carbazole - 0 - 8] 12 - 0
Chrysene - 0 - U 12 - 0
Di-n-butylphthalate - 0 - U 12 - 0

WQAPDXS.XLS




well ID OMW-210 OMW-210 OMW-211
Sampile date 3/2/95 8/13/95 12/410/94
Semi-Volatiles (ug/L) Value [Qualifie] DL Value |Qualifieq DL Value |Qualifiey DL
Di-n-octylphthalate - 0 - U 12 - a
Dibenz(a,h)anthracene - 0 - U 12 - 4
Dibenzofuran - 0 - U 12 - 4
Diethyiphthalate - 0 - U 12 - 0
Dimethylphthalate - 0] - U 12 - 0
Fluoranthene - 0 - U 12 - 0
Fluorene - 0 - U 12 - 0
Hexachlorobenzene - 0 - u 12 - 0
Hexachlorobutadiene - o - U 12 - 0
Hexachlorocyclopentadiene - 0 - U 12 - 0
Hexachloroethane - 0 - ] 12 - 0
Indeno(1,2,3-cd)pyrene - 0 - U 12 - 0
Isophorone - 0 - U 12 - 0
N-nitroso-di-n-propylamine - 0 - uJ-c 12 - 0
N-Nitrosodimethylamine - ] - U 12 - 0
N-nitrosodiphenylamine - 0 - U 12 - 0
Naphthalene - 0 - U 12 - 0
Nitrobenzene - 0 - u 12 - 0
Pentachlorophenol - U 25 - R-S 58 - U 25
Phenanthrene - 0 - U 12 - 0
Phenol - 8] 5 - R-S 12 5 5
Pyrene - 0 - U 12 - 0
Pyridine - 0 - U 12 - 0

WQAPDXS.XLS




Well ID OMW-211 OMW-211 OMW-212
Sample date 3/2/95 9/13/95 12/10/94
Semi-Volatiles {ug/L) Value jQualifieq DL Value |Qualifieq DL Value JQualifief DL
1,2,4-Trichlorobenzene - 0 - U 16 - 0
1,2-Dichlorobenzene - 8] - U 16 - 0
1,3-Dichlorobenzene - 0] - U 16 - 4]
1.4-Dichlorobenzene - 0 - U 16 - 0
2,2"-oxybis{1-Chloropropane) - 0 - U 16 - 0
2,4 5-Trichlorophenol - U 25 - U 79 - U 25
2,4 6-Trichlorophenol - ] 5 - U 16 - U 5
2,4-Dichlorophenol - U 5 - U 16 - ) 5
2,4-Dimethylphenol 3 J 0 - U 16 - U 5
2,4-Dinitrophenol - U 25 - ) 79 - ud-c 25
2,4-Dinitrotoluene - 0 - U 16 - 0
2,6-Dinitrotoluene - 0 - U 16 - 0
2-Chioronaphthalene - 0 - U 16 - 0
2-Chiorophenol 2 J 0 2 J 0 - U 5
2-Methylnaphthalene - 0 - U 16 - 0
2-Methylphenol - U 5 - U 16 - U 5
2-Nitroaniline - 0 - U 79 - 0
2-Nitrophenol - U 5 - U 16 - 9] 5
3,3-Dichiorobenzidine - 0 - U 32 - 0
3-Nitroaniline - 0 - UJ-C 79 - 0
4.6-Dinitro-2-Methylphenol - U 25 - UJ-C 78 - U 25
4-Bromophenyl-Phenylether - 0 - u 16 - 0
4-Chloro-3-Methylphenol - U 5 - U 16 - U 5
4-Chloroaniline - 0 - ] 16 - 0
4-Chlorophenyl-Phenylether - 0 - U 16 - 0
4-Methylphenol 2 J 0 2 J 0 - U 5
4-Nitroaniline - 0 - uJ-c 79 - 0
4-Nitrophenol - U 25 - U 79 - U 25
Acenaphthene - 0 - U 16 - 0
Acenaphthylene - 0 - U 16 - 0
Aniline - 0 - U 16 - Q
Anthracene - 0 - U 16 - 0
Azobenzene - 0 - U 16 - 0
Benzidine - 0 - R-C 79 - 0
Benzo(a)anthracene - 0 - U 16 - 0
Benzo(a)pyrene - 0 - ) 16 - 0
Benzo(b)fluoranthene - 0 - U 16 - 0
Benzo{g,h,i}perylene - 0 - U 16 - 0
Benzo(k)fluoranthene - 0 - UJ-C 16 - 0
Benzoic acid - 0 - U 79 - 0
Benzy{ alcohol - 0 - U 16 - 0
Bis{2-chloroethoxy)-methane - 0 - U 16 - 0
Bis(2-chloroethyl)ether - 0 - U 16 - 0
Bis(2-ethylhexyl)phthalate - ] 2 J 9] - 0
Butylbenzylphthalate - 0 - U 16 - 0
Carbazole - o - U 16 - 0
Chrysene - 0 - U 16 - 0
Di-n-butylphthalate - 0 - U 16 - 0

WQAPDXS.XLS




Well ID OMW-211 OMW-211 OMW-212
Sample date 3/2/95 9/13/95 12/10/94
Semi-Volatiles (ug/L) Value [Qualifieq DL [ Value [Qualifie] DL Value Qualifieq DL
Di-n-octylphthalate - 0 - U 16 - 0
Dihenz(a,h}anthracene - 0 - U 16 - 0
Dibenzofuran - 0 - u 16 - 0
Diethyiphthalate - 0 - U 16 - 0
Dimethylphthalate - 0 - U 16 - 0
Fiuoranthene - 0 - U 16 - 0
Fluorene - 0 - U 16 - 0
Hexachlorobenzene - 0 - U 16 - 0
Hexachiorobutadiene - 0 - U 16 - 0
Hexachiorocyclopentadiene - 0 - U 16 - 0
Hexachloroethane - 0 - U 16 - 0
Indeno(1,2,3-cd)pyrene - 0 - U 16 - 0
Isophorone - 0 - U 16 - 0
N-nitroso-di-n-propylamine - 0 - U 16 - 0
N-Nitrosodimethylamine - 0 - UJ-c 16 - 0
N-nitrosodiphenylamine - 0 - u 186 - 0
Naphthalene - 0 - U 16 - 0
Nitrobenzene - 0 - U 16 - 0
Pentachlorophenol - U 25 - U 79 - U 25
Phenanthrene - 0 - U 16 - 0
Phenol 1 J 0 - u 16 - U 5
Pyrene - 0 - U 16 - 0
Pyridine - 0 - U 16 - 0

WQAPDXS . XLS




Well ID OMW-212 OMW-212 OMW-213

Sample date 3/2/95 9/14/85 12/10/94

Semi-Volatiles (ug/L) Value |Qualifief DL Value [Qualifie] DL Value [Qualifieq DL
1,2,4-Trichlorobenzene - 0 - U 12 - Y
1,2-Dichlorobenzene - 0 - U 12 - 0
1,3-Dichlorobenzene - 0 - u 12 - 0
1,4-Dichforobenzene - 0 - U 12 - 0]
2,2'-oxybis(1-Chloropropane) - 0 - U 12 - 0
2 4,5-Trichlerophenol - U 25 - U 62 - U 25
2,4 8-Trichlorophenol - ) 5 - U 12 - UJ-c 5
2,4-Dichiorophenol - U 5 - U 12 - U 5
2,4-Dimethylphenol - U 5 - U 12 - U 5
2,4-Dinitrophenol - U 25 - J-C 62 - UuJ-c 25
2,4-Dinitrotoluene - 0 - U 12 - 0
2,6-Dinitrotoluene - 0 - U 12 - 0
2-Chloronaphthalene - 0 - U 12 - 0
2-Chlorophenol - U 5 - U i2 - U 5
2-Methylnaphthalene - 0 - U 12 - 0
2-Methyipheno! - U 5 - U 12 - U 5
2-Nitroaniline - 0 - U 62 - 0
2-Nitrophenol - U 5 - U 12 - U 5
3,3"-Dichlorobenzidine - 0 - U 25 - 0
3-Nitroaniline - 0 - U 62 - 0
4 6-Dinitro-2-Methyiphenol - U 25 - U 62 - U 25
4-Bromophenyl-Phenylether - 0 - U 12 - 0
4-Chloro-3-Methylphenol - U 5 - U 12 - U 5
4-Chloroaniline - 0 - U 12 - 0
4-Chlorophenyl-Phenyiether - 0 - U 12 - 0
4-Methylphenol - U 5 - u 12 - U 5
4-Nitroaniline - 0 - U 62 - 0
4-Nitrophenol - U 25 - U 62 - U 25
Acenaphthene - 0 - 9] 12 - 0
Acenaphthylene - 0 - u 12 - 0
Aniline - 0 - U 12 - 0
Anthracene - 0] - U 12 - 0
Azobenzene - 0 - u 12 - 0
Benzidine - 0 - R-C 62 - 0
Benzo(a)anthracene - 0 - U 12 - 0
Benzo(a)pyrene - 0 - U 12 - 0
Benzo(b)fluoranthene - 0 - U 12 - 0
Benzo(g,h,i}perylene - 0 - U 12 - 0
Benzo(k)fluoranthene - 0 - UJ-C 12 - 0
Benzoic acid - G - U 62 - 0
Benzyl alcohol - 0 - U 12 - 0
Bis(2-chloroethoxy)-methane - C - U 12 - 0
Bis(2-chloroethyl)ether - 0 - u 12 - 0
Bis(2-ethylhexyl)phthalate - 0 3 J 0 - 0
Butylbenzylphthalale - 0 - U 12 - )
Carbazole - 0 - U 12 - 0
Chrysene - 0 - U 12 - 0
Di-n-butylphthalate - 0 1 J g - 0

WQAPDXS.XLS




Welt ID OMW-212 OMW-212 OMW-213
Sample date 3/2/95 9/14/95 12/10/94
Semi-Volatiles (ug/L) Value {Qualifie]{ DL | Value {Qualifiej DL | Value |Qualifie] DL
Di-n-octylphthalate - 0 - U 12 - 0
Dibenz(a,h)anthracene - 0 - U 12 - 0
Dibenzofuran - 0 - U 12 - 0
Diethylphthaiate - 0 - U 12 - 0
Dimethylphthalate - 0 - U 12 - 0
Fluoranthene - 0 - U 12 - 0
Fluorene - 0 - U 12 - 0
Hexachlorobenzene - 0 - U 12 - 0]
Hexachlorobutadiene - 0 - U 12 - 0
Hexachlorocyclopentadiene - 0 - U 12 - 0
Hexachioroethane - 0 - U 12 - 0
Indeno(1,2,3-cd)pyrene - 0 - U 12 - 0
Isophorone - 0 - U 12 - 0
N-nitroso-di-n-propylamine - 0 - U 12 - 0
N-Nitrosodimethylamine - 0 - U 12 - 0
N-nitrosodiphenylamine - 0 - U 12 - 0
Naphthalene - 0 - U 12 - 0
Nitrobenzene - 0 - U 12 - 0]
Pentachlorophenol - U 25 - U 62 - u 25
Phenanthrene - 0 - U 12 - 0
Phenol - U 5 - U 12 - U 5
Pyrene - 0 - u 12 - ]
Pyridine - 0 - U 12 - 0

WQAPDXS . XLS




Well 1D OMW-213 OMW-213 OMW-214
Sample date 3/2/95 9/13/95 12/13/94
Semi-Volatiles (ug/L) Value [Qualifieq DL Value |Qualifie] DL Value [Qualifie DL
1,2,4-Trichlorobenzene - 0] - U 11 - 0
1,2-Dichlorobenzene - 0 - U 11 - 0
1,3-Dichlorobenzene - 0 - U 11 - 0
1,4-Dichlorobenzene - 0 - U 11 - 0
2,2'-oxybis(1-Chloropropane) - 0 - U 11 - 0
2,4 5-Trichioropheno! - U 25 - U 56 - U 25
2,4 6-Trichlorophenol - U 5 - U 11 - U 5
2 4-Dichiorophenol - U 5 - U 11 - U 5
2,4-Dimethylphenol - U 5 - U 11 - U 5
2,4-Dinitrophenol - U 25 - U 56 - UJ-C 25
2.4-Dinitrotoluene - 0 - U 11 - 0
2 8-Dinitrotoluene - 0 - U 11 - 0
2-Chloronaphthalene - 0 - U 11 - 4]
2-Chlorophenol - U 5 - U 11 - U 5
2-Methylnaphthalene - 0 - U 11 - 4]
2-Methylphenol - U 5 - U 11 - U 5
2-Nitroaniline - 0 - U 56 - 0
2-Nitrophenol - U 5 - U 11 - U 5
3,3-Dichiorobenzidine - 0 - U 22 - 0
3-Nitroaniline - 0 - UJ-C 56 - 0
4,6-Dinitro-2-Methylphenol - U 25 - ud-c 56 - U 25
4-Bromophenyl-Phenylether - 0 - U 11 - 0
4-Chloro-3-Methylphenol - u 5 - U 11 - U 5
4-Chloroaniline - 0 - U 11 - 0
4-Chlorophenyl-Phenylether - 0 - U 11 - 0
4-Methylphenol - U 5 - U 11 - U 5
4-Nitroaniline - 0 - UJ-C 56 - 0
4-Nitrophenol - U 25 - U 58 - uJ-C 25
Acenaphthene - 0 - ) 11 - 0
Acenaphthylene - 0 - U 11 - 0
Aniline - 0 - U 11 - 0
Anthracene - 0 - U 11 - 0
Azobenzene - 0 - U 11 - 0
Benzidine - 0 - R-C 56 - 0
Benzo(a)anthracene - Q - U 11 - 4]
Benzo(a)pyrene - 4] - U 11 - 0
Benzo(b)luoranthene - 0 - U 11 - 0
Benzo(g,h.i)perylene - 0 - U 11 - 0
Benzo(k)fluoranthene - 0 - UJ-c 11 - 0
Benzoic acid - 0 - U 56 - 0
Benzyl alcohol - 0 - U 11 - 0
Bis(2-chloroethoxy)-methane - 0 - U 11 - 0
Bis(2-chloroethylether - 0 - ] 11 - 0
Bis(2-ethylhexyl)phthalate - 0 - ) 11 - 0
Butylbenzylphthalate - 0 - ] 11 - 0
Carbazole - o - U 1 - 0
Chrysene - | - U 11 - 0
Di-n-butyiphthalate - 0 1 J 0 - 0

WQAPDXS.XLS




Well ID OMW-213 OMW-213 OMW-214
Sample date 3/2/95 9/13/95 12/13/94
Semi-Volatiles (ug/L) Value [Qualifief DL | Value |Qualifieq DL | Value [Qualifie] DL
Di-n-octylphthalate - g - U 11 - 0
Dibenz(a,h)anthracene - 0 - U 11 - 0
Dibenzofuran - 0 - U 11 - 0
Diethylphthalate - 0 - U 11 - 0
Dimethylphthalate - 0 - U 11 - o
Fluoranthene - 0 - U 11 - 0
Fluorene - 0 - U 11 - 0
Hexachlorobenzene - 0 - U 11 - 0
Hexachlorobutadiene - 0 - u 11 - 0
Hexachlorocyclopentadiene - 0 - U 11 - 0
Hexachloroethane - 0 - U 11 - 0
Indeno(1,2,3-cd)pyrene - 0 - U 11 - 0
Isophorone - 0 - U 11 - 0
N-nitroso-di-n-propylamine - 0 - U 11 - 0
N-Nitrosodimethylamine - 0 - UJ-C 11 - 0
N-nitrosodiphenytamine - 0 - U 11 - 0
Naphthalene - 0 - U 11 - 0
Nitrobenzene - 0 - U 11 - 0
Pentachlorophenol - U 25 - u 56 - 9] 25
Phenanthrene - 0 - u 11 - 0
Phenol - u 5 - U 11 - ) 5
Pyrene - o - U 11 - C
Pyridine - 0 - U 11 “ 0

WQAPDXS . XLS




Well 1D OMW-214 OMW-214 OMW-215
Sample dale 3/2/95 9/11/85 9/14/95
Semi-Volatiles (ug/L) Vaiue |Qualifieq DL | Value |Qualifieq DL | Value [Qualifien DL
1,2,4-Trichlorobenzene - 0 - U 10 - U 12
1,2-Dichlorobenzene - 0 - u 10 - U 12
1,3-Dichlorobenzene - 0 - U 10 - U 12
1,4-Dichlorobenzene - 0 - U 10 - U 12
2,2"-oxybis(1-Chloropropane) - 0 - U 10 - U 12
2,4,5-Trichlorophenol - U 25 - U 50 - U 62
2,4 6-Trichlorophenol - U 5 - U 10 - U 12
2,4-Dichlorophenol - U 5 - U 10 - ] 12
2 ,4-Dimethylphenoi - U 5 - U 10 - ) 12
2 4-Dinitrophenol - U 25 - U 50 - U 62
2,4-Dinitrotoluene - 0 - u 10 - U 12
2,8-Dinitrotoluene - 0 - U 10 - U 12
2-Chloronaphthalene - 0 - U 10 - U 12
2-Chlorophenol - U 5 - U 10 - U 12
2-Methylnaphthaiene - 0 - U 10 - U 12
2-Methylphenoli - U 5 - ) 10 - U 12
2-Nitroaniline - 0 - U 50 - U 82
2-Nitrophenol - U 5 - U 10 - U 12
3,3-Dichlorobenzidine - 0 - U 20 - U 25
3-Nitroaniline - 0 - U 50 - U 62
4,6-Dinitro-2-Methylphenol - U 25 - U 50 - U 62
4-Bromophenyl-Phenylether - 0 - u 10 - U 12
4-Chloro-3-Methylphenol - U 5 - U 10 - U 12
4-Chloroaniline - 0 - u 10 - U 12
4-Chlorophenyl-Phenylether - 0 - U 10 - U 12
4-Methylphenol - U 5 - U 10 - U 12
4-Nitroaniline - 0 - U 50 - U 62
4-Nitrophenol - U 25 - 9] 50 - U 62
Acenaphthene - 0 - U 10 - U 12
Acenaphthylene - 0 - U 10 - uJ-c 12
Aniline - ] - U 10 - U 12
Anthracene - 0 - U 10 - U 12
Azobenzene - 0 - U 10 - U 12
Benzidine - 0 - uJ-c 50 - UJ-c 62
Benzo(ajanthracene - 0 - U 10 - U 12
Benzo(a)pyrene - 0 - U 10 - U 12
Benzo(b)fluoranthene - 0 - U 10 - U 12
Benzo(g,h,i)perylene - 0 - U 10 - U 12
Benzo(k)fluoranthene - 0 - U 10 - U 12
Benzoic acid - 0 3 J o - U 62
Benzyl alcohol - 0 - U 10 - U 12
Bis(2-chioroethoxy)-methane - 0 - U 10 - U 12
Bis(2-chloroethyl)ether - 0 - U 10 - U 12
Bis{2-ethylhexylphthalate - 0 3 J 0 - U 12
Butylbenzylphthalate - 0 - U 10 - U 12
Carbazole - 0 - U 10 - U 12
Chrysene - 0 - U 10 - U 12
Pi-n-butylphthalate - 0 - U 10 2 J 0

WQAPDXS.XLS




Well 1D OMW-214 OMW-214 OMW-215
Sample date 3/2/95 8/11/95 9/14/95
Semi-Volatiles (ug/L) Value |Qualifieq DL | Value fQualifie] DL Value Qualifie DL
Di-n-octylphthalate - 0 - U 10 - ] 12
Dibenz(a,h)anthracene - 0 - i) - U 12
Dibenzofuran - 0 - U 10 - U 12
Diethylphthalate - 0 - U 10 - U 12
Dimethylphthalate - 0 - U 10 - U 12
Fluoranthene - 0] - U 10 - U 12
Fluorene - 0 - U 10 - 8] 12
Hexachiorobenzene - 0 - u 10 - U 12
Hexachlorocbutadiene - 0 - U 10 - U 12
Hexachlorocyclopentadiene - 0 - U 10 - U 12
Hexachloroethane - 0 - U 10 - U 12
Indeno(1,2,3-cd)pyrene - 0 - U 10 - U 12
Isophorone - 0 - U 10 - 4] 12
N-nitroso-di-n-propylamine - 0 - U 10 - U 12
N-Nitrosodimethylamine - 0 - U 10 - U 12
N-nitrosodiphenylamine - 0 - U 10 - U 12
Naphthalene - 0 - [®) 10 - U 12
Nitrobenzene - 0 - U 10 - U 12
Pentachicrophenol - u 25 - U 50 - U 62
Phenanthrene - 0 - U 10 - U 12
Phenol - U 5 - U 10 - U 12
Pyrene - 0 - U 10 - U 12
Pyridine - 0 - U 10 - U 12

WQAPDXS.XLS




Well ID OMW-215 OMW-216 OMW-216
Sample date 10/13/95 9/11/95 10/12/95
Semi-Volatiles (ug/L) Value |Qualifieq DL | Value |Qualifiedr DL | Value [Qualifie] DL
1,2,4-Trichlorobenzene - U 10 - U 10 - U 10
1,2-Dichicrobenzene - U 10 - U 10 - U 10
1,3-Dichicrobenzene - u 10 - U 10 - U 10
1,4-Dichlorobenzene - U 10 - U 10 - U 10
2,2"-oxybis{1-Chloropropane) - U 10 - U 10 - U 10
2.4 5-Trichlorophenol - U 50 - U 50 - U 50
2.4 6-Trichlorophenol - u 10 - U 10 - U 10
2.4-Dichiorophenol - U 10 - U 10 - U 10
2,4-Dimethyiphenol - U 10 - U 10 - U 10
2 4-Dinitrophenol - U 50 - U 50 - U 50
2.4-Dinitrotoluene - u 10 - U 10 - ) 10
2,6-Dinitrotoluene - U 10 - U 10 - U 10
2-Chloronaphthalene - U 10 - U 10 - U 10
2-Chlorophenol - U 10 - U 10 - U 10
2-Methylnaphthalene - U 10 - U 10 - U 10
2-Methylphenol - u 10 - U 10 - ) 10
2-Nitroaniline - U 50 - U 50 - ) 50
2-Nitrophenol - U 10 - U 10 - U 10
3,3-Dichlorobenzidine - uJ-C 20 - U 20 - U 20
3-Nitroaniline - UJ-C 50 - U 50 - U 50
4,6-Dinitro-2-Methylphenol - U 50 - ] 50 - U 50
4-Bromophenyl-Phenylether - U 10 - U 10 - U 10
4-Chloro-3-Methyiphenol - U 10 - ] 10 - U 10
4-Chloroaniline - U 10 - U 10 - U 10
4-Chlorophenyi-Phenylether - U 10 - U 10 - U 10
4-Methylphenol - U 10 - U 10 - U 10
4-Nitroaniline - U 50 - U 50 - U 50
4-Nitrophenol - u 50 - U 50 - U 50
Acenaphthene - U 10 - U 10 - U 10
Acenaphthylene - U 10 - U 10 - U 10
Aniline - U 10 - U 10 - U 10
Anthracene - U 10 - U 10 - U 10
Azobenzene - U 10 - U 10 - U 10
Benzidine - U 10 - uJ-C 50 - U 10
Benzo(a}anthracene - U 10 - U 10 - U 10
Benzo(a)pyrene - U 10 - U 10 - U 10
Benzo(b)fluoranthene - U 10 - U 10 - U 10
Benzo{g,h,i)perylene - U 10 - U 10 - U 10
Benzo(k)fluoranthene - U 10 - U 10 - U 10
Benzoic acid - U 10 - U 50 - U 10
Benzyl alcohol - U 10 - U 10 - U 10
Bis{2-chloroethoxy)-methane - U 10 - U 10 - U 10
Bis(2-chloroethyhether - U 10 - U 10 - U 10
Bis(Z2-ethylhexyl)phthalate - U 10 11 0 - U 10
Butylbenzylphthalate - U 10 - U 10 - U 10
Carbazole - U 190 - U 10 - U 10
Chrysene - U 10 - U 10 - U 10
Di-n-butylphthalate - U 10 1 J 0 U 10

WQAPDXS XL3




Well |D OMW-215 OMW-216 OMW-216
Sample date 10/13/95 9/11/95 10/12/95
Semi-Volatiles (ug/L) Value {Qualifieq DL | Value [Qualifieq DL | Value |Qualifief DL
Di-n-octylphthalate - U 10 - U 10 - U 10
Dibenz{a,h)anthracene - 0 - 0 - 0
Dibenzofuran - U 10 - U 10 - ) 10
Diethylphthalate - U 10 - U 10 - U 10
Dimethylphthalate - U 10 - ) 10 - U 10
Fivoranthene - U 10 - u 10 - u 10
Fluorene - U 10 - U 10 - U 10
Hexachlorobenzene - U 10 - U 10 - U 10
Hexachiorobutadiene - U 10 - U 10 - U 10
Hexachiorocyclopentadiene - U 10 - U 10 - U 10
Hexachloroethane - U 10 - U 10 - U 10
indeno(1,2,3-cd)pyrene - U 10 - U 10 - U 10
Isophorone - U 10 - U 10 - u 10
N-nitroso-di-n-propylamine - U 10 - U 10 - U 10
N-Nitrosodimethylamine - U 10 - U 10 - U 10
N-nitrosodiphenylamine - U 10 - U 10 - U 10
Naphthalene - U 10 - U 10 - U 10
Nitrobenzene - U 10 - U 10 - U 10
Pentachlorophenol - U 50 - U 50 - ] 50
Phenanthrene - U 10 - U 10 - U 10
Phenol - U 10 - U 10 - U 10
Pyrene - U 10 - U 10 - U 10
Pyridine - U 10 - U 10 - U 10

WQAPDXS.XLS




Well ID PB-1 PB-2 PO-1
Sampie date 9/13/85 9/12/95 9/12/95
Semi-Volatites {ug/L} Value |Qualifieq DL { Value |Qualifieq DL | Value |Qualifieq DL
1,2,4-Trichlorobenzene - U 11 390 J 0 - U 14
1,2-Dichlorobenzene - U 11 - U 590 - 9] 14
1,3-Dichlorobenzene - U 11 - U 580 - U 14
1,4-Dichlorobenzene - U 11 - U 590 - U 14
2,2'-oxybis(1-Chloropropane) - U 11 - U 590 - U 14
2,4 5-Trichiorophenol - R-S 55 - U 2900 - U 70
2,4 6-Trichiorophenol - R-S 11 - U 590 - U 14
2.4-Dichlorophenaol - R-S 11 - U 590 - U 14
2,4-Dimethylphenol - R-8 11 100 J 0 - U 14
2,4-Dinitrophenol - R-3 55 - UJ-C | 2900 - U 70
2.4-Dinitrotoiuene - U 11 - U 580 - U 14
2,6-Dinitrotoiuene - U 11 - U 580 - U 14
2-Chloronaphthalene - U 11 - U 580 - U 14
2-Chlorophenol - R-8 11 - U 590 - u 14
2-Methylnaphthalene - U 11 - U 590 - U 14
2-Methylphenol - R-S 11 320 J 0 - U 14
2-Nitroaniline - u 55 - UJ-C | 2900 - U 70
2-Nitrophenoi - R-S 11 - U 590 - u 14
3,3"-Dichlorobenzidine - U 22 - UJ-C | 1200 - U 28
3-Nitroaniline - UJ-c 55 - U 2900 - uJ-c 70
4 8-Dinitro-2-Methylphenol - R-S 55 - UJ-C | 2900 - uJ-c 70
4-Bromophenyl-Phenylether - U 11 - U 5980 - U 14
4-Chioro-3-Methylphenol - R-S 11 - U 590 - U 14
4-Chloroaniline - U 11 - U 590 - U 14
4-Chlorophenyl-Phenylether - U 11 - U 590 - U 14
4-Methylphenol 6 J-5 0 2500 0 - U 14
4-Nitroaniline - uJ-C 55 - U 2900 - uJ-c 70
4-Nitrophenol - R-S 55 - UJ-C | 2900 - U 70
Acenaphthene - U 11 - U 590 - U 14
Acenaphthylene - U 11 - U 590 - U 14
Aniline - U 11 - U 590 - U 14
Anthracene - U 11 - U 580 - v 14
Azobenzene - U 11 - U 590 - U 14
Benzidine - R-C 55 - R-C 2900 - R-C 70
Benzo(a)anthracene - U 11 - U 590 - U 14
Benzo(a}pyrene - U 11 - U 590 - U 14
Benzo(b}fluoranthene - U 11 - U 590 - U 14
Benzo(g,h.i)perylene - U 11 - U 590 - U 14
Benzo(k)luoranthene - UJ-c 11 - U 590 - U 14
Benzoic acid - R-S 55 3100 0 - U 70
Benzyl alcohol - U 11 - U 590 - U 14
Bis{2-chioroethoxy)-methane - u 11 - U 590 - u 14
Bis{2-chloroethyl)ether - U 11 - U 590 - ] 14
Bis(2-ethylhexyl)phthalate - U 11 - u 590 - u 14
Butylbenzylphthalate - U 11 - U 580 - v 14
Carbazole - U 11 - ) 590 - uJ-c 14
Chrysene - U 11 - U 590 - U 14
Di-n-butylphthalate 2 J 0 - U 590 - U 14

WQAPDXS . XLS




Well ID PB-1 PB-2 PC-1
Sample date 9/13/95 9/12/95 9/12/95
Semi-Volatites (ug/L) Value Qualifien DL | Value |Qualifieq DL | Value {Qualifie{ DL
Di-n-octylphthalate - U 11 - U 580 - U 14
Dibenz(a,h)anthracene - U 11 - 0 - 0]
Dibhenzofuran - U 11 - U 580 - U 14
Diethylphthalate - U 11 - U 580 - U 14
Dimethylphthalate - U 1M - U 590 - U 14
Fluoranthene - U 11 - U 590 - U 14
Fluorene - U 11 - U 580 - U 14
Hexachlorobenzene - U 11 - U 590 - U 14
Hexachlorobutadiene - U 11 - U 590 - U 14
Hexachlorocyclopentadiene - U 11 - U 590 - U 14
Hexachloroethane - U 11 - U 590 - U 14
Indeno(1,2,3-cd)pyrene - U 11 - U 580 - U 14
Isophorone - U 11 - U 580 - U 14
N-nitroso-di-n-propylamine - U 11 - U 590 - U 14
N-Nitrosodimethylamine - UJ-C 11 - U 5390 - U 14
N-nitrosodiphenylamine - U 11 - U 590 - U 14
Naphthalene - U 11 - U 590 - U 14
Nitrobenzene - U 11 - U 590 - ] 14
Pentachlorophenol - R-3 55 - U 2900 - U 70
Phenanthrene - U 11 - u 5390 - U 14
Phenol - R-S 11 2500 0 - U 14
Pyrene - U 11 - u 590 - U 14
Pyridine - U 11 - U 590 - U 14

WQAPDXS. XLS




Well ID PW-1 PW-2 PW-3

Sample date 9/12/95 9/11/95 9/12/95

Semi-Volatiles (ug/L) Vaiue |Qualifieq Dl | Vaiue |Qualifie DL | Value |Qualifie] DL
1,2,4-Trichlorobenzene - 0] 12 - ] 10 - U 14
1,2-Dichlorobenzene - U 12 - U 10 - U 14
1,3-Dichlorobenzene - U 12 - ] 10 - U 14
1,4-Dichlarobenzene - U 12 2 J 0 - U 14
2,2'-oxybis(1-Chioropropane) - ) 12 - U 10 - U 14
2.4,5-Trichlorophenol - R-8 59 - R-5 51 - U 68
2.4 6-Trichlorophenol - R-S 12 - R-S 10 - U 14
2,4-Dichlorophenol - R-S 12 - R-S 10 - u 14
2,4-Dimethylphenol - R-S 12 - R-S 10 - U 14
2.,4-Dinitrophenol - R-8 59 - R-S 51 - U 68
2,4-Dinitrotoluene - U 12 - U 10 - U 14
2,6-Dinitrotoluene - U 12 - U 10 - U 14
2-Chloronaphthalene - U 12 - U 10 - u 14
2-Chlorophenol - R-S i2 - R-S 10 - U 14
2-Methylnaphthalene - U 12 - U 10 - U 14
2-Methylphenol - R-S 12 - R-S 10 - U 14
2-Nitroaniline - U 59 - U 51 - U 68
2-Nitrophenol - R-S 12 - R-S 10 - U 14
3,3"-Dichlorobenzidine - U 23 - U 20 - U 27
3-Nitroaniline - UJ-C 59 - U 51 - UJ-c 68
4,6-Dinitro-2-Methylphenol - R-S 59 - R-S 51 - uJ-c 68
4-Bromophenyl-Phenylether - U 12 - ) 10 - U 14
4-Chloro-3-Methyiphenol - R-S 12 - R-8 10 - U 14
4.Chloroaniline - U 12 - U 10 - U 14
4-Chlorophenyl-Phenylether - U 12 - U 10 - U 14
4-Methylphenol 3 J-s 0 - R-S 10 - 0] 14
4-Nitroaniline - UJ-c 59 - ] 51 - uJ-C 68
4-Nitrophenol - R-S 59 - R-S 51 - U 68
Acenaphthene - U 12 - U 10 - U 14
Acenaphthylene - U 12 - U 10 - U 14
Aniline - ) 12 - U 10 - U 14
Anthracene - U 12 - U 10 - U 14
Azohenzene - U 12 - U 10 - U 14
Benzidine - R-C 59 - 9] 51 - R-C 68
Benzo(a)anthracene - U 12 - U 10 - U 14
Benzo(a)pyrene - U 12 - U 10 - U 14
Benzo(b)fluoranthene - U 12 - U 10 - U 14
Benzo(g,h,i)perylene - U 12 - U 10 - U 14
Benzo(k)fluoranthene - U 12 - U 10 - U 14
Benzoic acid - R-S 59 - R-S 51 - U 68
Benzyl alcohol - U 12 - u 10 - U 14
Bis{2-chloroethoxy)-methane - U 12 - U 10 - U 14
Bis(2-chloroethyi)ether - U 12 - U 10 - U 14
Bis(Z-ethylhexyl)phthalate - U 12 1 J-C 0 - 8] 14
Butylbenzylphthalate - U i2 - uJ-c 10 - U 14
Carbazole - UJ-C 12 - U 10 - uJ-C 14
Chrysene - U 12 - U 10 - U 14
Di-n-butylphthalate - U 12 5 J 0 - U 14

WQAPDXS.XLS




Well ID PW-1 PW-2 PW-3
Sample date 9/12/95 9/11/95 9/12/95
Semi-Volatiles (ug/L) Value [Qualifieq DL | Vaiue [Qualifieq DL | Value |Qualifieq DL
Di-n-octylphthalate - U 12 - U 10 - U 14
Dibenz(a,h)anthracene - 0 - 0 - 0
Dibenzofuran - U 12 - U 10 - U 14
Diethylphthalate - U 12 - U 10 - U 14
Dimethylphthalate - U 12 - U 10 - U 14
Fluoranthene - U 12 - U 10 - U 14
Fluorene - U 12 - U 10 - U 14
Hexachlorobenzene - U 12 - U 10 - U 14
Hexachlorobutadiene - U 12 - U 10 - U 14
Hexachlorocyclopentadiene - U 12 - U 10 - U 14
Hexachioroethane - U 12 - U 10 - U 14
Indeno(1,2,3-cd)pyrene - U 12 - U 10 - U 14
Isophorone - U 12 - u 10 - U 14
N-nitroso-di-n-propylamine - U 12 - U 10 - U 14
N-Nitrosodimethylamine - U 12 - U 10 - u 14
N-nitrosodiphenylamine - U 12 - U 10 - U 14
Naphthalene - 1) 12 - U 10 - U 14
Nitrobenzene - U 12 - U 10 - 0] 14
Pentachlorophenol - R-S 59 - R-S 51 - 8] 68
Phenanthrene - U 12 - ] 10 - ) 14
Phenol - R-S 12 - R-S 10 - U 14
Pyrene - U 12 - U 10 - U 14
Pyridine - U 12 - U 10 - U 14

WQAPDXS XLS




Well ID OMW-218 OMW-218
Sample Date 1/3/96 212196
Semi-Volatiles {ug/L) Vaiue | Qualifier DL Value Qualifier DL
1,2,4-Trichlorobenzene - U 10 - ] 10
1,2-Dichlorobenzene - U 10 - U 10
1,3-Dichlorobenzene - U 10 - U 10
1,4-Dichlorobenzene - U 10 - U 10
2,2-oxybis(1-Chloropropane) - u 10 - U 10
2.4,5-Trichlerophenol - U 51 - ) 50
2.4 8-Trichloropheno! - U 10 - U 10
2,4-Dichlorophenol - u 10 - U 10
2,4-Dimethylphenol - U 10 - U 10
2.,4-Dinitrophenol - U 51 - UuJ-C 50
2,4-Dinitrotoluene - U 10 - U 10
2,6-Dinitrotoluene - U 10 - U 10
2-Chloronaphthaiene - U 10 - U 10
2-Chlorophenol - U 10 - U 10
2-Methylnaphthalene - U 10 - U 10
2-Methylphenol - U 10 - U 10
2-Nitroaniline - U 51 - UJ-C 50
2-Nitrophenal - U 10 - U 10
3,3-Dichlorobenzidine - U 20 - U 20
3-Nitroaniline - U 51 - UJ-C 50
4,6-Dinitro-2-Methylphenol - U 51 - UJ-C 50
4-Bromophenyl-Phenylether - u 10 - U 10
4-Chloro-3-Methylphenol - U 10 - U 10
4-Chlorganiline - U 10 - U 10
4-Chlorophenyl-Phenyiether - U 10 - U 10
4-Methylphenol - U 10 - U 10
4-Nitroaniline - U 51 - UJ-C 50
4-Nitrophenal - uJ-C 51 - UJ-C 50
Acenaphthene - U 10 - U 10
Acenaphthylene - U 10 - U 10
Aniline - U 10 - U 10
Anthracene - U 10 - ) 10
Azobenzene - u 10 - U 10
Benzidine - R-C 51 - UJ-c 50
Benzo(a)anthracene - u 10 - U 10
Benzo(a)pyrene - U 10 - U 10
Benzo(b)fluaranthene - U 10 - U 10
Benzo(g,h,jperylene - u 10 - U 10
Benzo(k}fiugranthene - u 10 - UJ-C 10
Benzoic acid - uJ-C 51 - uJ-c 50
Benzyi alcohol - U 10 - U 10
Bis(2-chloroethoxy)-methane - U 10 - U 10
Bis(2-chloroethyl)ether - U 10 - U 10
Bis(2-ethyihexyl}phthalate - U 10 - U 10
Butylbenzyiphthalate - U 10 - U 10
Carbazole - U 10 - U 10
Chrysene - U 10 - U 10
Di-n-butylphthalate - U 10 - U 10

Wq1617




Well ID OMW-218 OMW-218
Sample Date 1/3/96 2/2/96
Semi-Volatiles {ug/L} Value Qualifier DL Value Qualifier DL
Di-n-octylphthalate - U 10 - U 10
Dibenz(a h)anthracene - U 10 - U 10
Dibenzofuran - U 10 - u 10
Diethylphthalate - U 10 - u 10
Dimethylphthalate - U 10 - U 10
Fluoranthene - U 10 - U 10
Fluorene - U 10 - U 10
Hexachlorobenzene - U 10 - U 10
Hexachlercbutadiene - U 10 - U 10
Hexachlorocyclopentadiene - U 10 - U 10
Hexachloroethane - u 10 - U 10
Indeno{1,2,3-cd)pyrene - u 10 - U 10
|sophorone - U 10 - U 10
N-nitroso-di-n-propylamine - u 10 - U 10
N-Nitrosodimethylamine - uJ-c 10 - U 10
N-nitrosodiphenylamine - U 10 - U 10
Naphthalene - U 10 - U 10
Nitrobenzene - U 10 - U 10
Pentachlorophenol - U 51 - U 50
Phenanthrene - U 10 - U 10
Phenol - U 10 - U 10
Pyrene - U 10 - u 10
Pyridine - UJ-C 10 - U 10

Wq1817




Well ID OMW-219 OMW-219
Sample Date 1/3/86 212196
Semi-Volatiles (ug/L) Value Qualifier DL Value Qualifier DL
1,2,4-Trichlorobenzene - u 20 - U 33
1,2-Dichlorobenzene - U 20 - U 33
1,3-Dichlorobenzene - u 20 - U 33
1,4-Dichlorocbenzene - U 20 - U 33
2,2"-oxybis(1-Chloropropane) - u 20 - U 33
2,4,5-Trichlorophenol - U 100 - U 170
2,4,6-Trichlorophenci - U 20 - U 33
2,4-Dichlorophenol - U 20 - U 33
2,4-Dimethyiphenaol 5 J 0 7 J 0
2,4-Dinitrophenol - U 100 - uJ-c 170
2,4-Dinitrotoluene - U 20 - U 33
2.6-Dinitrotoluene - U 20 - U 33
2-Chloronaphthalene - U 20 - U 33
2-Chlorophenol - U 20 - U 33
2-Methylnaphthalene - U 20 - U 33
2-Methylphenol 6 J 0 9 J 0
2-Nitroaniline - U 100 - UJ-C 170
2-Nitropheno! - U 20 - U 33
3,3'-Dichlorobenzidine - U 40 - U 87
3-Nitroaniline - U 100 - UJ-C 170
4,6-Dinitro-2-Methylphenol - U 100 - uJ-c 170
4-Bromophenyl-FPhenylether - u 20 - U 33
4-Chloro-3-Methylphenol - U 20 - U 33
4-Chloroaniline - U 20 - U 33
4-Chlorophenyl-Phenylether - U 20 - U 33
4-Methylphenol 130 0 260 0
4-Nitroaniline - U 100 - UJ-C 170
4-Nitrophenol - uJ-C 100 - uJ-C 170
Acenaphthene - U 20 - U 33
Acenaphthylene - U 20 - U 33
Aniline - U 20 - U 33
Anthracene - U 20 - U 33
Azobenzene - U 20 - u 33
Benzidine - R-C 100 - uJ-C 170
Benzo(a)anthracene - ] 20 - u 33
Benzo(a)pyrene - U 20 - U 33
Benzo(b)flucranthene - U 20 - U 33
Benzo(g,h.i)perylene - u 20 - u 33
Benzo(k)fluorantheng - U 20 - UJ-C 33
Benzoic acid - UJ-C 100 - uJ-c 170
Benzyl alcohel - U 20 - U 33
Bis(2-chlaroethoxy)-methane - U 20 - U 33
Bis(2-chloroethyl)ether - U 20 - U 33
Bis{2-ethylhexyl)phthalate - u 20 - U 33
Butylbenzyiphthalate “ U 20 - U 33
Carbazcle - U 20 - U 33
Chrysene - u 20 - v 33
Di-n-butylphthalate - U 20 - U 33

Wq1617




Well ID OMW-219 OMW-219
Sample Date 1/3/86 2/2/96
Semi-Volatiles {ug/L) Value Qualifier PL Value Qualifier DL
Di-n-octylphthalate - U 20 - U 33
Dibenz{a,h)anthracene - U 20 - U 33
Dibenzofuran - U 20 - U 33
Diethylphthalate - U 20 - U 33
Dimethyiphthalate - U 20 - U 33
Fluoranthene - U 20 - U 33
Fluorene - U 20 - u 33
Hexachlorobenzene - U 20 - U 33
Hexachlorobutadiene - u 20 - U 33
Hexachlorocyclopentadiene - U 20 - U 33
Hexachioroethane - U 20 - U 33
Indeno(1,2,3-cdpyrene - U 20 - U 33
Isophorone - u 20 - U 33
N-nitroso-di-n-propylamine - u 20 - U 33
N-Nitrosodimethylamine - UJ-C 20 - U 33
N-nitrosodiphenylamine - U 20 - U 33
Naphthalene - U 20 - U 33
Nitrobenzene - U 20 - U 33
Pentachlorophenol - u 100 - U 170
Phenanthrene - U 20 - U 33
Phenol - U 20 - U 33
Pyrene - U 20 - U 33
Pyridine - uJ-_c 20 - U 33

Wq1817



Well ID 192-01-3B GMW-10B GMW-11

Sample date 8/13/95 9/12/95 9/11/95

PCB's (ug/L) | Value }Qualifier| DL Value ]Qualifier] DL Value |Qualifier| DL
Aroclor 1016 - U 0.022 - uJd-8 0.023 - U 0.023
Aroclor 1221 - U 0.022 - UJ-S 0.023 - U 0.023
Aroclor 1232 - U 0.022 - UL-S 0.023 - U 0.023
Aroclor 1242 - uJd-c 0.022 - UJ-CS | 0.023 - uJ-C 0.023
Aroclor 1248 - u 0.022 - -8 0.023 - u 0.023
Aroclor 1254 - U 0.022 - UJ-8 0.023 - U 0.023
Aroclor 1260 - v 0.022 - UJ-8 0.023 - U 0.023

WQAPDXP XLS




GMW-128

Weill ID GMW-11A GMW-11B

Sample date 9/11/95 9/11/95 9/12/95

PCB's {ug/l) | Value [Qualifier DL Value |Quaiifier{ DL Value |Qualifier DL
Arocior 1016 - U 34 - U 0.11 - U 0.023
Aroclor 1221 - U 3.4 - U 0.11 - U 0.023
Aroclor 1232 - U 34 - U 0.11 - U 0.023
Aroclor 1242 - UJ-;c 3.4 - UJ-C 0.11 - UJ-C 0.023
Aroclor 1248 - U 3.4 - U 0.11 - U 0.023
Aroclor 1254 - U 3.4 - U 0.11 - U 0.023
Aroclor 1260 4.4 0 0.41 0 - U 0.023

WQAPDXP.XLS




Well ID GMW-1B GMW-1C GMW-1D
Sample date 9/13/95 9/13/95 8/13/95

PCB's (ug/L) | Value {Qualifier] DL Value {Qualifierj DL Value |Qualifier] DL
Aroclor 1016 - U 0.022 - U 0.038 - U 0.04
Arocior 1221 - U 0.022 - U 0.038 - U 0.04
Aroclor 1232 - U 0.022 - U 0.038 - U 0.04
Aroclor 1242 - UJ-C 0.022 0.25 J-C 0 - uJ-cC 0.04
Arocior 1248 - U 0.022 - U 0.038 - U 0.04
Aroclor 1254 - U 0.022 - U 0.038 - U 0.04
Aroclor 1260 - U 0.022 0.48 0 0.26 0

WQAPDXP.XLS




Well ID GMW-2B GMW-5B OMW-101
Sample date 9/14/95 9/14/95 9/12/95

PCB's (ug/l) | Value |Qualifier] DL Value |Quaiifieri DL Value |Qualifier] DL
Aroclor 1016 - U 0.026 - U 0.022 - U 0.022
Aroclor 1221 - U 0.026 - U 0.022 - U 0.022
Aroclor 1232 - U 0.026 - U 0.022 - U 0.022
Aroclor 1242 - UJ-C 0.026 - uJ-c 0.022 - UJ-C 0.022
Aroclor 1248 - u 0.026 - U 0.022 - U 0.022
Aroclor 1254 - U 0.026 - U 0.022 - U 0.022
Aroclor 1260 | 0.34 0 - U 0.022 - U 0.022

WQAPDXP.XLS




Well ID OMW-102 OMW-103 OMW-105
Sample date 9/12/85 9/13/95 9/13/95

PCB's {ug/L) | Value |Qualifier] DL Value Qualifier] DL Value |Qualifier] DL
Aroclor 1016 - U 0.022 - U 0.022 - U 0.022
Aroclor 1221 - U 0.022 - U 0.022 - U 0.022
Aroclor 1232 - U 0.022 - U 0.022 - U 0.022
Aroclor 1242 - UJ-C 0.022 - uJ-c 0.022 - UJ-C 0.022
Aroclor 1248 - U 0.022 - U 0.022 - U 0.022
Aroclor 1254 - U 0.022 - U 0.022 - U 0.022
Aroclor 1260 - U 0.022 - U 0.022 - U 0.022

WQAPDXP . XLS




Well ID OMW-106 CMW-107 OMW-108
Sample date 9/13/95 9/13/95 9/13/95

PCB's (ug/L) | Value |Qualifier] DL Value |[Qualifier] DL Value |Qualifier] DL
Aroclor 1016 - U 0.022 - U 0.022 - U 0.022
Aroclor 1221 - U 0.022 - U 0.022 - U 0.022
Aroclor 1232 - U 0.022 - U 0.022 - U 0.022
Aroclor 1242 - UJ-c 0.022 - UJ-C 0.022 - UJ-C 0.022
Aroclor 1248 - ] 0.022 - U 0.022 - U 0.022
Aroclor 1254 - U 0.022 - U 0.022 - U 0.022
Aroclor 1260 - U 0.022 - U 0.022 - U 0.022

WQAPDXP.XLS




Well ID OMW-201 OMW-202 OMW-204
Sample date 9/12/95 9/13/85 9/13/95

PCB's (ug/L) | Value |Qualifierj DL Value |Qualifier] DL Value [Qualifier] DL
Aroclor 1016 - U 0.022 - U 0.022 - U 0.022
Aroclor 1221 - U 0.022 - U 0.022 - u 0.022
Aroclor 1232 - U 0.022 - U 0.022 - U 0.022
Aroclor 1242 - uJd-Cc 0.022 - UJ-C 0.022 - UJ-C 0.022
Aroclor 1248 - U 0.022 - U 0.022 - U 0.022
Aroclor 1254 - U 0.022 - U 0.022 - U 0.022
Aroclor 1260 - U 0.022 - U 0.022 - U 0.022

WQAPDXP . XLS




Well 1D OMW-205 OMW-206 OMW-209
Sample date 8/13/85 9/13/95 9/11/95

PCB's (ug/L) | Value |Qualifierf DL Value |Qualifier] DL Value |Qualifier] DL
Aroclor 1016 - U 0.022 - U 0.022 - U 0.023
Arocior 1221 - U 0.022 - U 0.022 - U 0.023
Aroclor 1232 - U 0.022 - U 0.022 - U 0.023
Aroclor 1242 - UJ-C 0.022 - UJ-C 0.022 - UJ-c 0.023
Aroclor 1248 - U 0.022 - U 0.022 - U 0.023
Aroclor 1254 - U 0.022 - U 0.022 - U 0.023
Aroclor 1260 - u 0.022 - U 0.022 - U 0.023

WQAPDXP . XLS




Well ID OMW-210 OMW-211 OMW-212
Sample date 9/13/85 9/13/95 9/14/95

PCB's (ug/L) | Value |Qualifier| DL Value |Qualifier] DL Value |Qualifier| DL
Aroclor 10186 - ] 0.022 - U 0.022 - u 0.022
Aroclor 1221 - U 0.022 - U 0.022 - U 0.022
Aroclor 1232 - U 0.022 - U 0.022 - tJ 0.022
Aroclor 1242 - UJ-C 0.022 - UJ-C 0.022 - UJ-C 0.022
Aroclor 1248 - U 0.022 - ] 0.022 - U 0.022
Arocior 1254 - U 0.022 - ] 0.022 - U 0.022
Aroclor 1260 - U 0.022 - U 0.022 - U 0.022

WQAPDXP.XLS




Well ID OMW-213 OoMwW-214 OMW-215
Sample date 9/13/95 9/11/95 8/14/95

PCB's (ug/l} | Value |Qualifier] DL Value [Qualifier] DL Value |Qualifier] DL
Aroclor 1016 - U 0.022 - U 0.023 - U 0.026
Aroclor 1221 - U 0.022 - U 0.023 - U 0.026
Aroclor 1232 - u 0.022 - U 0.023 - U 0.026
Aroclor 1242 - UJ-C 0.022 - UJ-C 0.023 - UJ-C 0.026
Aroclor 1248 - u 0.022 - u 0.023 - U 0.026
Aroclor 1254 - U 0.022 - U 0.023 04 0
Aroclor 1260 - U 0.022 - u 0.023 - U 0.026

WQAPDXP.XL.S




Well ID OoMW-215 OMW-216 OMW-216
Sample date 10/13/95 9/11/95 10/13/95

PCB's (ug/l) | Value |Qualifier{ DL Value |Qualifier| DL Value |Qualifier) DL
Aroclor 1016 - U 0.022 - U 0.022 - U 0.023
Aroclor 1221 - U 0.022 - U 0.022 - U 0.023
Aroclor 1232 - U 0.022 - U 0.022 - U 0.023
Aroclor 1242 - UJ-C 0.022 - W-C 0.022 - UJd-c 0.023
Aroclor 1248 - U 0.022 - U 0.022 - U 0.023
Aroclor 1254 - U 0.022 - U 0.022 - U 0.023
Aroclor 1260 - U 0.022 - U 0.022 - U 0.023

WQAPDXP.XLS




Well iD PB-1 PB-2 PO-1

Sample date 9/13/95 9/12/95 9/12/95

PCB's (ug/l) | Value [Qualifier] DL Value |Qualifier] DL Value |[Qualifier] DL
Arocior 1016 - U 0.022 - U 0.023 - U 0.026
Aroclor 1221 - U 0.022 - U 0.023 - U 0.026
Aroclor 1232 - U 0.022 - U 0.023 - U 0.026
Aroclor 1242 - UJ-c 0.022 - UJ-C 0.023 - UJ-C 0.026
Aroclor 1248 - U 0.022 - U 0.023 - u 0.026
Aroclor 1254 - U 0.022 0.01 J 0.01 - U 0.026
Araclor 1260 - U 0,022 - U 0.023 . U 0.026

WQAPDXP.XLS




Well ID PW-1 PW-2 PW-3

Sample date 9/12/95 9/11/95 9/12/95

PCB's (ug/t) | Value |Qualifier] DL Value |Qualifier] DL Value |Qualifier] DL
Aroclor 1016 - U 0.025 - U 2.3 - U 0.034
Aroclor 1221 - U 0.025 - U 2.3 - U 0.034
Aroclor 1232 - U 0.025 - U 2.3 - U 0.034
Aroclor 1242 - UJ-C 0.025 - UJ-C 2.3 - UJ-C 0.034
Aroclor 1248 - u 0.025 - U 2.3 - U 0.034
Aroclar 1254 - U 0.025 - U 23 | 0015 J 0
Aroclor 1260 - U 0.025 12 0 - U 0.034

WQAPDXP.XLS




Well 1D OMW-218 OMW-218

Sample Date 1/3/96 2/2/96

PCBs (ug/l.) Value Qualifier DL Value Qualifier DL
Aroclor 1016 - U 0.022 - U 0.0220
Araclor 1221 - U 0.022 - U 0.0220
Araclor 1232 - U 0.022 - U 0.0220
Aroclor 1242 - ] 0.022 - U 0.0220
Araclor 1248 0.0780 U 0.022 - U 0.0220
Aroclor 1254 - U 0.022 - U 0.0220
Aroclor 1260 - U 0.022 - U 0.0220

Wq1617




Well ID OMW-219 OMW-219

Sample Date 1/3/96 2/2/96

PCBs (ug/L) Value Qualifier DL Value Qualifier DL
Aroclor 1016 - u 0.022 - U 0.0220
Aroclor 1221 - u 0.022 - ] 0.0220
Aroclor 1232 - U 0.022 - U 0.0220
Arocior 1242 - U 0.022 - ] 0.0220
Aroclor 1248 0.1100 U 0.022 - u 0.0220
Aroclor 1254 - U 0.022 - U 0.0220
Aroclor 1260 - U 0.022 - U 0.0220

Waqi617
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Form GCA-NY

CRGANTIC DATA (UALIFIER DEFINITIONS

The first five cualifier codzs following are specified for use by the National
Functional Guidelines for Organic [Data Review.

uJ

The analyte was not detected during laboratory analysis. The associated
numerical value is the reported sample Quantitation Limit (QL). If
present, the compound concentration may be presumed to be less than this
amount .

The analyte was positively identified; the asscciated numerical valuve is
the approximate concentration of the analyte in the sample, either bacause
its concentration was lower than the QL {(laboratory "J" flag), or because
QC criteria were not met (validation "J," plus subgqualifier listed below) .

The analyte was not detected above the reported sample QL. However, the
reported sample QL is approximate; the compound concentration may not
reliably ke presumed to be less than the QL valua.

The sample results are rejected due to sericus deficiencies in the ability
to analyze the sample and meet quality control criteria. The presence or
absence of the analyte camnot be verified.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a tentative identification. Further analysis
would be necessary for positive identification and accurate quantitation.

The following subqualifiers provide further detail about the type and number of
deficiencies leading to qualification of a given data point.

-H

FR2:7:93

The value reported was qualified due to excessive holding time.

The value reported was cqualified due to instrument calibration or
resolution problems. A laboratory "C" flag indicates GC/MS confirmation
of a Pesticide/P(R target compound identity.



Form GCA-NY
The compound was datected in an associated blank as well as in the samle.

UJ-B The compound is considered to be undetected and the value reported
is an estimated sample QL. The value of this reported QL is
determined by the amount of the compound found in the sample:

L The sample value was less than the CRQL and less than 5 times the
amount of the compound found in the blank (less than 10 times for
the comon laboratery contaminants Methylene Chloride, Acetons, 2-
Butanone, Toluene, and Phthalates): the sample QL has been adjusted
by the reviewer to be equal to the CRQL.

L The sample value was greater than the CRQL but less than 5 times
(less than 10 times for common lab contaminants): the samole QL is
reported as equal to the reported sanple value.

. The sample value was greater than 5 times the blank value (10 times
for common contaminants), see J-B qualifier.

J-B  The reported value is an estimated amount with a potential high
bias. The compound was detected in the blank and the guantity
reported in the sample is greater than 5 times the amount found in
the blank (greater than 10 times for comon lab contamdnants), but
less than 100 times the blank amount.

The value reported was qualified due to surrogate or matrix spike recovery
problems.,

The value reported was qualified due to internal standard response or
retention time deficiencies.

Corpounds could not be separated or were subject to interference problems
attributable to sample matrix.

Tne TIC was identified as a laboratory artifact or aldol condensation
product.

The lab usss this flag for a Pesticide or Aroclor when thers is greater
than 25% difference for detected concentrations betwsen the two GC colums
(see Form X). The lower of the two values is reported on Form I. The
reviewer applies this flag when chromatographic methods using two colurms
differ in guantitation between the colums by 25% or more.

Pleasz see validation report text for a discussion of this qualifier.
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INTRODUCTION AND SUMMARY

On March 20 and March 23-24, 1995, Detection Sciences, Inc. performed a ground-penetrating
radar (GPR) survey at the Dewey Loeffel Landfill site, Nassau, New York. The purpose of the
ground-penetrating radar survey was to locate the inner and outer margins of a slurry wall that
surrounds the site. The electrical conductivity characteristics of the slurry wall were also
investigated with a Geonics EM-31 terrain conductivity instrument. The geotechnical survey work
was conducted according to the requirements of GEOTRANS, Inc. under the field direction of Mr.
Charles Spalding and Mr. Jaime Zera of GEOTRANS, Inc.

The survey utilized the high-performance ground-penetrating radar equipment developed by
Detection Sciences, Inc. over the past fifteen years. Starting with a commercial GSSI SIR System—8
purchased in 1980, various proprietary design modifications have been incorporated that have
increased the penetration depth by nearly an order of magnitude, with comparable improvements in
the clarity and resolution of the radar records. The increased performance has made it possible to
obtain data under difficult circumstances, including the ability to penetrate clay to a degree that was
previously impossible with the unmodified commercial GPR equipment.

The terrain conductivity measurements showed the slurry wall to be slightly less conductive than
the clay cap and/or the host material in which the slurry wall is placed. This observation was
confirmed by the radar data that showed no evidence of increased electrical conductivity within the
slurry wall. The principal attributes by which the slurry wall was visible on radar ware a result of
its structural, or mechanical properties, rather than its electrical contrast.

Using a custom-designed 120 MHz radar antenna towed by an all terrain vehicle (ATV), traverses
were made across the slurry wall at intervals of approximately 100 feet. Where the slurry wall had
significant curvature (i.e., at the cormners of the site), the intervals between traverses were less than
50 feet. A fifth-wheel odometer attached to the rear of the ATV automatically logged increments of
5 feet along the line of traverse,

Prior to initiating radar traverses, temporary yellow wire flags (pin-flags) were placed in the
ground at the estimated location of the slurry wall. When the center of the radar antenna passed the
temporary flags, the operator used a hand-held electronic event-marker switch to annotate the radar
record. Upon completion of each traverse, the printed record was examined to determine the true
location of the slurry wall relative to the estimated location. Two red marker flags, one for the
inner boundary of the wall, the other for the outer boundary, were then positioned to mark the true
location of the slurry wall. These pin-flags are sequentially numbered, and are also marked with
the legend “GPR.” As a precaution against accidental loss or removal of a pin-flag, the ground was
also sprayed with a circle of orange-red fluorescent paint to mark the location of each pin-flag.

Upon completion of the radar survey, a crew of land surveyors from BLASLAND, BOUCK, AND LEE
ENVIRONMENTAL established the New York State planar coordinates for the location of each red
pin-flag on the site. This coordinate data was provided to GEOTRANS by the land surveyors.
GEOTRANS mapped the surveyor’s coordinates and provided Detection Sciences with a copy of the
map showing the true position of the slurry wall, as determined by the radar survey. Drawing No.
369-95-01 (attached) is a computer-scanned version of the GEOTRANS map to which has been
added the identification number and location of each radar survey line. Table 1 is a companion
document that describes the observations made on each radar survey line. A copy of the vertical
profile (strip chart) along each survey line has been provided to GEOTRANS. Together, these
documents comprise the set of data for the radar survey. The original, tape-recorded radar data has
been consigned for permanent storage in the project archives maintained by Detection Sciences.



DETECTION SCIENCES, INC. Page 2.

DESCRIPTION OF THE SURVEY

On Monday, March 20, the ground conditions at the site were wet and soft. Ordinarily, a GMC
van, which is equipped as a maobile laboratory, would be used to tow the 120 MHz radar antenna
over the ground. Because of concemn about the van possibly causing damage to the landfill cap, as
well as concern about the ability of the van to get past the soft run-off ditch at the entrance gate and
to climb the relatively steep, soft grade beyond the ditch, it was decided not to take the van on site.
Instead, the hand-held EM-31 terrain conductivity (EM) instrument was used to test the electrical
characteristics of the slurry wall, and to compare the results with the EM-31 survey performed by
ECOLOGY AND ENVIRONMENT on September 27, 1993. A preliminary radar assessment was also
run by hand-pulling the 120 MHz radar antenna through the entrance gate, traversing up the slope
past the location of the slurry wall.

With the weather forecast calling for two more days of rain, it was decided to return to the site on
Thursday, March 23, and to mobilize our all-terrain vehicle (ATV) to tow the radar antenna. The
ATV is equipped with flotation tires having only 3.5 psi ground pressure (less than a human
footprint). The ATV is a John Deere AMT 600 All Material Transporter, as shown in Figure 1.
This five-wheeled vehicle has four drive wheels under the small truck bed. There is also a locking
differential that can supply power simultaneously to all four drive wheels. The ATV cargo bed is
capable of holding up to 600 pounds of cargo. The cargo bed is used to carry the scanning chart
recorder, instrumentation tape recorder, radar power supply and radar controls. All of the data
were tape-recorded. (The data tapes are consigned to our project archives for permanent storage.)
The scanning chart recorder and other instruments are shown in Figure 2. A small, 600-watt
portable generator mounted in the cargo bed of the ATV supplies power to the radar system.

On Thursday, March 23, continuing through Friday, 24, a total of 41 radar transects were run
across the slurry wall, using the methodology and techniques described in the following section.
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Figure 1.

AMT 600 ALL-TERRAIN VEHICLE

The ground-penetrating radar (GPR) equipment is carried in the bed of the
John Deere AMT 600 all-terrain vehicle. The AMT 600 is a four-wheel-drive
vehicle with a locking differential. The radar antenna is being pulled on a
wooden skid behind the vehicle. The odometer wheel mounted at the rear of
the vehicle automatically logs the distance traveled along the radar survey line.
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Figure 2.

CHART RECORDER AND RADAR CONTROLS

The EPC scanning chart recorder (right foreground) produces the hard-copy
vertical-profile radar records. All data is tape-recorded on the four-channel
Hewlett-Packard instrumentation tape recorder (center background). The radar
control unit (right background) also provides the operator with a CRT display.
The ac generator (left background) provides the electrical power for the system.
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METHODOLOGY

Vertical Profiles

The ground-penetrating radar system generates a vertical profile along the line of traverse. The
vertical profile is displayed by the chart recorder. For this survey, the 120 MHz radar antenna was
set to probe to a depth of 24 feet. Anecdotal information suggested that the top of the slurry wall
would be found about 5 feet below grade, corresponding to roughly one-fifth of the display scale.
{Otherwise, if a more normal depth-setting of 48 feet been chosen, the critical information would
have been compressed into the upper one-tenth of the chart display.)

On this site, the radar transects started close to the fence and ran inward, away from the fence, at
an angle of approximately 90 degrees relative to the alignment of the fence. At the corners of the
fence, the radar lines were positioned so as to bisect the internal angle of the fence comner. These
angles are not critical; as long as the angle of crossing of the slurry wall deviates no more than 10
or |5 degrees from a 90 degree crossing, the apparent thickness of the slurry wall will not be
significantly different from the true thickness of the slurry wall. For each radar transect across the
slurry wall, therefore, the resulting radar vertical profile showed both the inner and outer margins
of the slurry wall, allowing the width of the wall to be determined at each location.

Along the straight sections of the slurry wall, the individual radar traverses were spaced as much as
125 feet apart, thereby providing a sufficient number of crossings to accurately define the location
of the wall. At the corners of the site, the radar survey lines were run as close as 50 feet apart or
less, to achieve better accuracy in defining the comers of the wall. Because the slurry wall was
found to closely follow the fence line, the strategy of bisecting the angle made by the internal
comners of the fence, as well as visually observing the contours of the landfill at the comers of the
site, were both helpful in positioning the radar survey lines to cross the slurry wall at, or close to,
the comers of the wall.

At five locations on the site, the radar image of the slurry wall was not as distinct as the prevailing
radar image observed at most locations. When this occurred, one or more radar transects were
made a few feet away from the initial transect so as to obtain a better radar image of the wall.
Otherwise, for most locations, a single pass was sufficient to obtain a distinct response.

Grid Control

In lieu of establishing a formal grid on the ground, a more direct method was chosen for mapping
the slurry wall. As previously stated, the angle at which a radar survey line crosses the wall is not
critical, as long as the angle falls within a few degrees of a 90-degree crossing. Similarly, the
exact crossing point at which a radar survey line intersects the wall is not critical, as long as
sufficient points are generated to accurately delineate the wall. What /s important is to accurately
catalog the grid coordinate locations where these wall crossings took place. For this purpose, a
team of land surveyors (BILASLAND, BOUCK, AND LEE ENVIRONMENTAL) came to the site after
completion of the radar survey and accurately established the coordinate locations of each pin-flag
marking the locations where the radar crossings had taken place. In principle, it makes no
difference whether the ground coordinates are established before or after the radar survey. In
practice, however, it would have been necessary to establish hundreds principal grid stations, each
of which would have to be individually marked with stakes or flags. Because the ground survey
was done after the completion of the radar work, the surveyors needed to locate a total of only 72
data points (2 for each radar crossing). This approach improves the overall accuracy of the ground
survey by eliminating the need to measure the offset distance from principal grid stations.
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METHODOLOGY (Cont.)

Distance Control

Before starting a survey line, the approximate location of the edges of the slurry wall were
estimated by visual inspection. As the number of radar transects increased, it became
progressively easier to estimate the position of the slurry wall. Yellow pin-flags were placed along
the visually-estimated border. The radar survey lines were then run across the boundary zone.
When the center point of the radar antenna passed a yellow flag, the location of the yellow pin-flag
was marked on the radar chart by using a hand-held event-marker switch to record a pair of
electronically-generated vertical dashed lines. At the end of each survey run, the towing vehicle
was stopped, and the radar chart was examined to see where the actual, radar-determined boundary
was located with respect to the visually-estimated boundary marked by the yellow pin-flag.

A 20-inch diameter “fifth-wheel” odometer attached to the rear bumper of the survey vehicle
automatically logged distance traveled along the survey line. A microswitch attached to the frame
of the odometer wheel triggers an electronically generated “tick-mark™ at the top of the radar
record. Each revolution of the odometer wheel is an incremental distance of 5 feet. Although the
odometer wheel has been calibrated over long distances, its principal use is to record incremental
distance traveled from a known reference point, such as the temporary yellow pin-flags.

Because the location of the temporary (yellow) pin-flags on the radar chart is shown by the vertical
dashed lines, it is easy to determine how much the actual location is displaced with respect to the
estimated location. Using the data obtained from the radar chart, the physical location of the radar-
determined subsurface boundaries were measured along the ground. Starting at the yellow pin-
flag, the offset was established by laying a surveyor’s tape on the ground. Red pin-{lags were
placed at the actual location of the inner and outer walls. The yellow pin-flag that had served as a
temporary marker was then removed, leaving numbered red pin-flags marked “GPR.” The
accuracy of this process is better than %0.5 foot along the line of traverse (i.e., within £10 percent
of the 5-foot increments measured by the fifth-wheel odometer).

Clay Soils

Experience gained over the past sixteen years of using ground-penetrating radar for subsurface
investigations has shown both the capability and the limitations of this technology. The principal
limitation has been clay soils; historically, clay has always proven to be a major impediment to the
use of GPR. The problem is the electrical ions typically present in clay, which produce high
attenuation losses of the radar signal. This attenuation is a direct function of the electrical
conductivity of the ground. Conversely, radar transparency is a direct function of the electrical
resistivity of the ground (resistivity being the inverse of conductivity). The equipment
modifications made by Detection Sciences are currently providing about 110 to 114 dB of dynamic
range — enough to detect a return echo that has been attenuated to about 0.000005 (1 part in
200,000) of the original transmitted signal.

The improvement of our radar system has come about through a three-fold attack: (1) increasing
the power of the transmitter; (2) increasing the sensitivity of the receiver; and, (3) reducing the
internal noise of the receiver. The net result is that most clays are now amenable to investigation
with GPR.
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PRINCIPLES OF OPERATION

The ground-penetrating radar system is an echo-location system that emits a brief impulse of radio
energy lasting only a few billionths of a second. The time for the radar echoes to return to the
radar antenna corresponds to the depth below the surface. By recording these depth-dependent
echoes on a scanning time-based chart recorder, a vertical profile of the ground is generated. This
vertical profile shows the longitudinal distribution of subsurface strata and other features over
which the radar antenna has passed.

Velocity and Depth

The radar impulse travels into the ground at an average speed of about 40 percent of the speed of
light. The exact speed depends on the nature of the material through which the impulse is
traveling. The slowest medium is water, where the speed is about 11 percent of the speed of light.
The fastest material is dry sand, where the speed is about 50 percent of the speed of light. In air,
such as an underground cavity, the radar impulse travels almost exactly at the speed of light,
taking one nanosecond (one billionth of a second) to travel one foot.

The ground-penetrating radar equipment is designed to measure and display the time-based echoes
down to a fraction of a nanosecond. To convert to depth, it is necessary to know the exact velocity
of the radar impulse as it travels through the ground. Over the past decade, Detection Sciences has
developed a proprietary database of the radar velocities of various materials. This database makes
it possible to electronically calibrate the radar system within about 1 percent of local depth.
Borings, test trenches and the common point method (a time-based geometric triangulation method)
can also be used to depth-calibrate the radar. The ultimate [imit of accuracy is determined by lateral
variations in soil moisture content and the inhomogeneity of soil materials. Because of these
limits, Detection Sciences has come to rely on electronic calibration. This method has proven to be
at least as good as, or better than, the accuracy of depth measurements based on soil borings.

Subsurface Reflections

At the interface of two materials, the radar impulse typically undergoes an abrupt change in
velocity. It is this change in velocity that causes some of the radar energy to be reflected back to
the surface of the ground where it is detected by the antenna. The amount of energy that is
reflected, or the reflection coefficient, depends on the contrast between the two materials; i.e., the
difference between their respective radar velocities. Because the radar velocity is proportional to
the inverse square root of the dielectric constant, the fundamental parameter to which the radar is
responding is the difference in the dielectric constants at the reflecting surface.

All materials with the exception of metals are relatively transparent to the passage of radar energy.
Metals reflect all of the energy striking their surface; buried metal objects like pipes or metal
containers are therefore excellent targets. The fact that most materials are relatively transparent
means that the radar impulse can continue to send back reflection after reflection as it propagates
downward into the ground, thus revealing the various subsurface strata and profiles,

Subsurface Materials

In effect, the radar functions as a “difference meter” by drawing a boundary at the interface of two
different materials. The “texture” of the radar reflections also vary with different materials. With
experience it is possible to interpret the radar reflections to accurately identify common subsurface
materials such as clay, peat, glacial till, and bedrock. Certain special situations, such as ionic
constituents, non-ionic constituents, and gasoline in the soil are also relatively easy to identify.
Other situations such as interspersed layers of organic silt, silty sands, etc., are impossible to
identify without direct visual inspection by means of a test trench or core sample.
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Use of Borings

The radar can be “calibrated” by using available boring logs to identify the types of subsurface
materials. The best strategy is to first perform the radar survey and then use the radar data to
specify the locations for a few strategically-placed borings. Although borings are useful for direct
physical examination of subsurface materials and for confirming suspected low-density zones, the
use of radar can largely supplant the use of borings. In this regard, it is useful to think of the radar
system as a means of making a continuous profile of “electronic borings” spaced 1 to 3 inches
apart. Each radar impulse and its successive train of echoes constitute a single scan, or sounding.
At a rate of 52 vertical soundings per second, the radar is capable of generating millions of
“electronic boreholes” in the course of a day. Using radar in conjunction with a few diagnostic
borings is more economical than a complete schedule of borings. Radar also provides continuous
subsurface profiles that is much more accurate than having to interpolate between borings.

Penetration Depth

The penetration depth of the radar system depends on the operating frequency and the electrical
conductivity of the ground. For shallow penetration of a few feet, the optimum choice is an
operating frequency of 600 MHz. This small, lightweight antenna can penetrate to a depth of about
5 feet under the most adverse ground conditions, and as much as 25 to 30 feet under good
conditions. “Adverse” refers to highly conductive materials having a resistivity of less than
10 ohm-meters. “Good” radar conditions are resistivities of several hundred ochm-meters or more.

Shifting to a lower operating frequency provides greater penetration, the improvement being the
square root of the ratio of the respective wavelength. An operating frequency of 120 MHz is a
good general-purpose frequency for reaching depths that are beyond the capability of the 600 MHz
antenna. This antenna is routinely used to probe to a depth of 48 feet. The 48-foot depth setting
provides a convenient vertical scale of 1 inch = 4 feet on the 12-inch vertical profile strip chards. In
general, multiples of 12 feet allow the vertical scale factor on a 12-inch chart to adhere to a
convenient engineering scale (instead of using arbitrary time-based scales that have long been the
custom in this field).

Although lower-frequency antennas provide greater depth of penetration, there is a corresponding
foss of detail, or spatial resolution, due to the longer wavelength. The optimum is to use as high
an operating frequency as possible consistent with the depth requirements, thus providing the best
possible detail under the operating conditions. The useful range of ground-penetrating radar
frequencies is limited to about 10 MHz at the lower end, up fo a maximum of about 1200 MHz (1.2
(GHz) at the upper end. The penetration of the 1.2 GHz antenna is limited to a few inches. The 10
MHz antenna can penetrate hundreds of feet into the ground but the corresponding loss of detail
limits its usefulness to large features such as geologic strata. Fortunately, the most demanding
spatial resolution requirements are usually small, near-surface targets such as wire reinforcing-
mesh in concrete or the shallow burial of electric wires. The more deeply-buried targets are nearly
always larger objects such as sewer pipes or storm drains.

The discussion regarding penetration depth assumes that all antennas have the same power. The
penetration depth at any given frequency can be improved with increased power, but the
improvement suffers from inverse-square losses as a function of depth, so that a quantum jump in
power is necessary to gain any significant improvement. For this reason, Detection Sciences, Inc.
has focused its research efforts on improving the sensitivity of the radar receiver and reducing the
internal noise of the receiver. These efforts have paid off by increasing the penetration depth of
our equipment by about a factor of 5 compared to standard, commercially-available systems. This
improved capability allows Detection Sciences, Inc. to obtain data under conditions that were
previously impossible for ground-penetrating radar.
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EQUIPMENT

The radar equipment consists of a custom-modified GSSI SIR System-8 Subsurface Interface
Radar. Detection Sciences has developed proprictary circuit designs and other proprietary
modifications that have increased the depth of penetration by nearly an order of magnitude
compared to the original commercial equipment purchased in 1980. There are also corresponding
improvements in spatial resolution and the clarity of the radar records. A major advantage of our
modified radar system is its ability to penetrate clay and work in other difficult environments that
have high electrical conductivity {(ionic materials) where it would otherwise be impossible to obtain
data with an ordinary, unmodified radar system.

All data is tape-recorded on a Hewlett-Packard Model 3964 A Instrumentation Tape Recorder.
These magnetic data tapes are kept in permanent storage in our archives. The radar graphic charts
(“hard-copy” charts) consist of vertical-profile strip charts generated on a scanning graphic chart
recorder. To facilitate analysis, the radar graphic charts, or strip charts, are calibrated with a
vertical scale showing feet of depth (rather than using arbitrary time scales for vertical depth).
The specific list of radar equipment is:

CONTROL UNIT. The control unit Is a customr-modified GSSI Model 4800. This unit
contains the bulk of all the radar electronics and system controls, and has an escilloscope
that shows the amplitude of each radar impulse and its corresponding echoes.

MOTOROLA MODEL MEBMMO1A MONOBOARD MICROCOMPUTER.
The microcomputer has real-time processing capability for background removal, digital
fitering, running averages, stackling and other radar signal-processing algorithms.

HEWLETT-PACKARD MODEL 3964A TAPE RECORDER.
This high quality, four-channe! instrumentation tape recorder provides master {apes of all
data recorded in the fisld.

EPC LABORATORIES, INC. MODEL 2200S CHART RECORDER.
This high-resolution electrostatic scanning chart recorder generates 12-inch hard-copy
radar graphic charts {vertical profiles) which are used to Interpret the radar data.

EPC LABORATORIES, INC. MODEL 8700 CHART RECORDER.
Our high-speed thermal scanning chart recorder can generate hard-copy radar graphic
charts (vertical profiles} to facilitate “live” Interpretation in real time in the field.

RADAR ANTENNA UNITS. The custom-designed radar antennas have proprietary
high-performance electronic clrcuits. The antennas operate at different frequencies;

the depth requirements determine the operating frequency selected for the survey.
[JSCOMHz [ 600 MHz [J300MHz [X]120MHz []8O0OMHz []1OMHz

TRIPPE 550VA SOLID STATE INVERTER. This power supply unit provides both
120 volt ac power as well as 12 volt dc power for operating all field equipment from the
survey vehicle's electrical system.

REMOTE STOP/START UNIT. The remote stop/start feature allows the operator to
control the radar system from the antsnna location.

ODOMETER WHEEL ASSEMBLY.The custom-built, 20-inch diamseter “fifth wheel”
odomster attached to the rear bumper of the survey vehicls provides automatic logging of
S-foot increments traveled along the survey path. Each 5-foct increment Is recorded as a
“tick mark™ along the top of the radar chart.

SUPPORT EQUIPMENT. The various support equipment Includes the Micro-
computar Control Box, the Remote Control/Marker Unit, Hand-held Marker Unit,
towing sled, towing harness and miscellansous elsctrical cables and connectors,




DETECTION SCIENCES, INC. Page 10.

RESULTS OF THE SURVEY

General | The EM-31 measurements (terrain conductivity) showed the
electrical conductivity of the slurry wall to be somewhat less than
its surroundings.  For this reason, the slurry wall did not exhibit
a strong electrical contrast on the radar profiles, wherein a lighter-
than-normal response (higher attenuation) had been expected to be
observed at the slurry wall. Instead, the slurry wall was apparent
by its mechanical properties. Specifically, the sharply defined
edges of the trench, the interruption of the soil horizons,t and the
slumping, or infilling of cover material, that had occurred on top
of the trench were the features by which the slurry wall was
apparent. This tell-tale evidence made it possible to locate the
slurry wall and determine the width of the wall.

EM-31 Results | Ata location near the eastern entrance gate, starting about 80 feet
from the fence, the initial traverse with the EM-31 was made by
walking in the direction of the fence with the 12-foot boom of the
instrument aligned parallel to the fence. This orientation was
chosen for the purpose of eliciting the maximum response from
crossing over a relatively narrow, linear feature (the slurry wall).

The conductivity at the start of the traverse was 15 millimhos. By
standing stationary and swinging the instrument horizontally in a
90" arc, the instrument showed no change in the reading,
indicating that the underlying ground is relatively uniform in its
electrical conductivity. Likewise, raising the instrument to chest
height and lowering the instrument down to the ground produced
no change, indicating that the ground is relatively uniform in its
upper layers; more specifically, it did not appear necessary to
employ a two-layer model to analyze the results. Subsequently, a
more sensitive test was used, wherein the instrument is placed on
the ground and then turned on its side. In this configuration, the
effective penetration when the instrument is turned on its side is
about half the penetration when the instrument is normally
deployed. If layering were present, there should be a change in the
instrument reading. There was none. Satisfied that the baseline
electrical properties of the landfill materials were relatively
uniform, the search for the slurry wall could proceed.

T When fill material is applied in lifts, particularly if the lifts are compacted, the fill appears to have hoerizons,
much like natural soils. The interruption of these horizons, whether in fill or natural scil, is an indication that
an excavation has been made in the parent material,
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EM-31 (Cont.)

RESULTS OF THE SURVEY {Cont.)

At first, the only change in conductivity that was observed was a
gradual, monotonic increase to about 20 millimhos when
descending the slope of the overburden. There was no abrupt
peak (or valley) when crossing the presumed location of the slurry
wall. The transect was repeated several times in both directions,
including orienting the 12-foot boom perpendicular to the fence,
looking for some type of response. At different stations along the
path, the instrument was also swung in a £90° arc. None of these
techniques produced a strong response.

Finally, on a slow, careful traverse toward the fence, it was noted
that onset of the increase in the baseline level of conductivity (15
millimhos) began at a point about 20 feet from the crest of the
slope; anecdotal information indicates that this was the mixing
zone where the bentonite was dry-mixed and hydrated before
being placed in the trench. Evidently, the instrument was
responding to the residue left in the mixing zone. Still more
probing showed a subtle dip in the conductivity level before the
onset of the rising conductivity produced by traversing down the
slope. The maximum response that could be elicited was -1.5
millimhos to a low of 13.5 millimhos, a deviation no more than 10
percent of the baseline reading. The center of this dip was located
at a point that was subsequently established (with radar) to the
slurry wall,

This finding was contrary to expectations. The bentonite siurry
wall was expected to be more conductive than the host material,
not less. This result, however, does agree with earlier work done
on the site wherein it was reported that the observed anomaly
(presumably, the location of the slurry wall) had lower
conductivity over a 15-foot span. The 15-foot span is consistent
with the 12-foot overall length of the EM-31, because the effective
length of the conductivity measurement does extend beyond the
tips of the 12-foot boom of the EM-31. If the EM-31 is turned
sideways relative to the direction of traverse, the 15-foot transition
zone would be effectively cut in half, but the spatial resolution of
the EM-31 is nowhere near the resolution of the radar system,
which is a small fraction of 1 foot.

It turned out, however, that the horizontal orientation of the
EM-31 had virtually no effect on the apparent width of the
conductivity anomaly. Instead of measuring a localized anomaly
produced by the relatively narrow slurry wall, it is likely that the
bentonite residue left in the slurry mixing zone located adjacent to
the slurry wall is contributing significantly to the apparent 15-foot
width of the conductivity anomaly.
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Radar Results

Sample Profiles

Description of Table |

Slurry Wall Location

RESULTS OF THE SURVEY (Cont.)

The results of the radar survey were reported in the field at the
time of the survey. The subsurface boundaries of the slurry wall
were marked by numbered red pin-flags marked “GPR.” As a
precaution against flags possibly being removed or otherwise
disturbed, the ground at the base of each flag was also sprayed
with a circle of orange-red fluorescent paint. In the straight
sections of the slurry wall, the pair of pin-flags marking the inner
and outer boundary of the slurry wall occur at intervals of
approximately 100 feet. At the comers of the site, the intervals are
approximately 50 feet or less.

Figures 3, 4 and 5 show the vertical profiles along radar survey
lines #29, #30 and #33, respectively. The “tick marks” along the
top of the chart are increments of 5 feet logged by the “fifth wheel”
odometer attached to the rear of the survey vehicle (see Figure 2).
Radar survey lines #29 and #30 (Figure 3 and 4) are “average”
lines, representative of the majority of the vertical profiles on this
site. Line #33 (Figure 5) was chosen to illustrate the obvious
slumping that occurs at a depth of about 5 feet. The width of the
slurry wall at the location of Line #33 is also wider than most
other vertical profiles. The vertical dashed lines at or near the
slurry wall boundaries are the locations of the temporary (yellow)
pin-flags used to estimate the location of the wall.

Table 1 catalogs the radar observations for each radar transect. A
complete set of vertical profiles (i.e., the raw data from the field)
has been provided to GEOTRANS. In most cases, the radar
transects showed excavation scars, wherein the horizons in the
landfill are seen to be interrupted by the sharply delineated
excavation for the slurry wall. In other cases, the sharp
delineation is less apparent, but the discontinuities in the Jandfill
horizons are still apparent. Table I also tabulates the locations
where slumping can be seen at the top of the slurry wall.

GEOTRANS provided Detection Sciences with a map showing the
location of the slurry wall as determined by the land survey
coordinates (pin-flag locations) supplied to GEOTRANS by
BLASLAND, BOUCK, AND LEE ENVIRONMENTAL. This map was
computer-scanned and was used as the template for generating
Drawing No. 369-95-01 (attached). This drawing shows the
identification number and location of each radar transect. Because
this drawing is intended to serve as a pictorial guide to show the
location of the radar transects, some of the information shown on
the GEOTRANS map has been omitted for clarity.
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Slurry Wall
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Depth, Feet

Figure 3.

RADAR SURVEY LINE #29

The vertical dashed lines show the estimated position of the wall.
The true location of the wall is shown at the top of the chart.
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Siurry Wall

Depth, Feet
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Figure 4,
RADAR SURVEY LINE #30

The "tick-marks" at the top of the chart snhow each
increment of 5 feet recorded by the odometer wheel.
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Cepth, Feet

Slurry Wall

Figure 5.

RADAR SURVEY LINE #33

Slumping in the upper fill is evident at
depths of 3 to 4 feet below grade (BG).
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Table I.

DEWEY LOEFFEL SITE, NASSAU, NEW YORK

GPR OBSERVATIONS

GPR Line Radar Observation at Slurry Wall
GPR #1 Excavation scars
GPR #2 Excavation scars, minor slumping
GPR #3 Faint excavation scars
GPR #4 Excavation scars, minor slumping
GPR #5 Faint excavation scars
GFPR #6 Falnt excavation scars, horizontal discontinuity
GPR &7 Excavation scars, minor slumping
GPR %8 Yoid; re-run line as GPR #9
GPR %9 Excavation scars, minor slumping
GPR #10 Faint excavation scars
GPR #11 Faint excavation scars, horizontal discontinuity
GPR #12 Excavation scars, minor slumping
GPR #13 Excavation scars, horizontal discontinuity
GPR #14 Faint excavation scars
GPR #15 Faint excavation scars
GPR #186 Excavation scars, near-surface slumping
GPR #17 Excavation scars, near-surface slumping
GPR #18 Excavation scars, horizontal discontinuity
GPR #19 Excavation scars
GPR #20 Excavation scars, minor slumping
GPR #21 Excavation scars, horizontal discontinuity
GPR #22 Excavation scars
GPR #23 Excavation scars
GPR 124 Horizontal discontinuity
GPR #25 Excavation scars, minor slumping
GPR #28 Excavation scars, minor slumping
GPR #27 Excavation scars, horizontal discontinuity
GPR #28 Excavation scars, minor slumping
GPR #28 Excavation scars, horizontal discontinuity
GPR #30 Excavation scars, minor slumping
GPR #31 Excavation scars, minor slumping, inner wall indistinct
GPR 232 Faint excavation scars, horizontal discontinuity
GPR #33 Excavation scars, near surface slumping
GPR #34 Excavation scars, minor slumping
GPR #35 Excavation scars, minor slumping
GPR 236 Excavation scars, horizontal discontinuity
GPR 37 Excavation scars, minor slumping
GPR #38 Faint excavation scars
GPR %39 Excavation scars, horizontal discontinuity
GPR #40 Excavation scars

GPR #41

Excavation scars
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1. INTRODUCTION

This brief report is a summary and analysis of the results of field sampling of
soils and related laboratory tests conducted to verify the location of a slurry wall at
the Loeftel Landfill Site in Nassau, New York. The soils were sampled on Friday,
July 21, 1995, and [aboratory tests were completed in December, 1995. This report
1s an addendum to a more comprehensive investigation being performed under
contract by Geotrans, Inc. of Sterling, Virginia for the General Electric Company.

The purpose of the laboratory tests reported herein was to verify the slurry wall
location delineated through the use of Ground-Penetrating Radar (GPR) at the Loeftel
Site in March, 1995, by Detection Sciences, Inc. GPR is a relatively new and
innovative non-contact and non-destructive technique. In consistence with the
practice with other geophysical techniques, it was deemed necessary to conduct
verification tests on actual samples from two locations along the GPR-delineated
alignment. The results of these tests were then used to verify the alignment of the

slurry wall.

2. TECHNICAL BASIS

(a) Approach to Slurry Wall Location Verification

Slurry walls are subsurface vertical barriers. Contact with a slurry wall can be
made underground if a hole 1s drilled at an angle towards the wall. This technique

was used at the Loetfel Site as iltustrated in Figure 1. Delineation of the wall location



was based on the assumption that samples of the slurry wall would exhibit different
properties from those of the surrounding soil medium. The slurry wall mix (backfill)
was designed to attain a low permeability. Bentonite was added to clayey soils to
form the backfill. With the addition of the Bentonite, the backfill texture was altered,
making the wall material discernable from the surrounding soil (glacial till). This
textural difference is observable through fines content and mineralogy. The increase
in the soil fines results in changes in soil parameters which are observable through
conventional geotechnical testing (i.e. grainsize distribution and Atterberg limit
Tests). Soil mineralogy is able to be identified through advanced methods such as

X-ray diffractometry. These three methods were used in this investigation.

(b) Drilling and Sample Acquisition

Two locations (P-1 and P-2) outside the GPR-delineated wall alignment were
selected for drilling and sample acquisition. These points, surveyed in New York
State Planer coordinates and elevations, are shown in Figure 2. Location P-1 was
close to STA 27+00 and between GPR stations #31 and #32. Location P-2 was close
to STA 25+00 and at the same location as GPR station #28. Based on existing data,
it was determined that the approximate depths to the water table at P-1 and P-2 were
20.47 feet and 12.5 feet respectively (GeoTrans, 1995). The horizontal distance
between the drill entry point and the approximate external boundary of the slurry wall

as indicated by GPR (known as L,) was selected such that the drill hole would not

I~



penetrate the ground below the water table. The drill angle for both holes was 45°,
measured from the horizontal as itlustrated in Figures 1 and 3. Drilling progressed
toward the slurry wall from locations outside the containment system. Samples were
retrieved at various points along the inclined borehole (known as ). It was possible
to establish the corresponding horizontal distance towards the wall through the use
of simple trigonometrical relationships shown in Figure 1.

Glacial till at the Loeffel Site contains many different gradations of soil, up to
and including boulders. During drilling, it was difficult to obtain samples from some
of the pre-selected sampling points along the drill hole. This was particularly the case
with hole P-1. Since portions of the subsurface consisted of loose glacial till, the soil
collected within the 2-foot long Shelby tubes did not always retain its exact location
in the tube during sample retrieval. Consequently, relevant information is provided
in the field notes, presented in Table 1, for 2 feet-depth ranges rather than specific
depths. This system suffices for the purposes of this investigation. Where the glacial
till samples were plastic and amenable to exact positioning after retrieval, tests were
conducted on more than a single sample from each Shelby tube.

Each sample was visually inspected, remolded and viewed through a x10-
magnification hand lens to discern plasticity characteristics that would give
preliminary indication that the slurry wall had been contacted. Laboratory test results
on the samples were then used to confirm these preliminary assessments. When it

was estimated that the slurry wall had been reached, additional drilling was limited

e



to less than 1.5 ft to minimize the potential of drilling through the slurry wall to the
interior of the containment system. The design thickness of the slurry wall was
reportedly 2.5 feet, although it may have been thicker at some locations due to cave-
in and permeation of the trench wall by the slurry during construction.

After soil sampling, the drill hole was backfilled with a Bentonite-cement grout
with a marsh cone viscosity of 38 seconds. At this level of viscosity, the grout was
fluid enough to penetrate the hole effectively. A picture of the completely backfilled
hole at P-1 is shown in Figure 4. The grout consisted of 2 bags of Magnolia
Brand/Blue-Circle Portland Cement Type I/11, oné half bag of Baroid Quick Gel Fast-
mixing Bentonite and 16-20 gallons of water. All drilling and sample acquisition
activities were accomplished above the water table and contact was not made with the

interior of the slurry wall.

(c) Selection of Laboratory Tests

The following laboratory tests were selected because they were most likely to

show differences between a slurry material and glacial till:

«  (Grainsize Distribution Tests
+ Atterberg Limit Tests for Plasticity Index

» X-ray Diffraction Tests for Mineralogy



It was assumed that the slurry wall would be finer-grained than the surrounding
glacial till. During the construction of the wall, Bentonite was added to the slurry
mix to increase its plasticity and lower its hydraulic conductivity. This implies that
the slurry wall materials should exhibit a plasticity index that is higher than that of
the glacial till. Although X-ray diffraction tests were conducted to discern
differences in the mineralogies of the glacial till and slurry wall samples, a distinct
difference in the diffraction patterns of samples from the slurry backfill and the
glacial till was not expected. Although the primary constituent of Bentonite is
sodium montmorillonite, glacial till also may contain montmorillonitic clay. XRD
testing 1s valid as high concentrations of montmorillonite (as is expected in the slurry
wall) is rare. In fact, concentrated-sodium montmorillonite is so uncommon that
virtually all of the Bentonite used in the United States is mined from a single source
(Wyoming). Therefore, the determination of the degree of correlation between the
laboratory test results and the GPR delineation (Detection Sciences, 1995) is based

on the general patterns exhibited by the suite of tests selected, and not on a single test.

3. RESULTS AND CONCLUSION

(a) Results
The results of tests on soil samples taken from borings P-1 and P-2 are
summarized in Tables 2 and 3, respectively. At P-1, due to sample recovery problems

during drilling, it was not possible to run grainsize distribution tests on most of the



samples. However, on the basis of high plasticity index and visual inspection,
samples 1-4, 1-5, and 1-6 were identified as slurry wall material. Plasticity Index (PI)
values for samples 1-5 and 1-6 are 14.8 and 13.2, respectively.

By definition, the Plasticity Index is the moisture content over which a soil
remains plastic. Grained soils (gravel, sand, and silt) have negligible PI values
(below 3). Clayey soils can remain plastic over a wider range of moisture content.
Consequently, they have higher PI values (as high as 30). At the same clay content,
soils that contain sodium montmorillonite (a highly plastic clay mineral) tend to have -
higher PI values than soils with other clay minerals (illite, chlorite, kaolinite, etc.)
Sodium montmorillonite makes up more than 95% of the Bentonite that was added
to the Slurry Wall material. The PI values of 14.8 and 13.2 obtained for samples 1.5
and 1.6, respectively, are higher than the values obtained for the glacial till samples
tested. These results indicate that samples 1.5 and 1.6 are more plastic than samples
from the surrounding glactal till (glacial till is a mixture of sand, silt, gravel, and
cobbles).

At boring P-2, samples 2-6, 2-7 and 2-8 were identified as slurry wall material
on the basis of visual inspection and plasticity index. In Figure 5, PI values for
samples taken beyond a distance of 7 feet from drill points tend to match for both
borings P-1 and P-2. At P-2 for which data 1s complete, PI values of soils that are
farther away from the wall (nearer to the driil point; 1-6.9 ft from the drill point) are

lower than 12.9. Samples 1-4, [-5, 1-6, 2-6, 2-7, and 2-8 were retrieved from points



along the inclined drill holes which lie within the slurry wall width delineated on the
basis of Ground Penetrating Radar (GPR).

The results of grainsize distribution tests are not dependable if they are used
as the sole basis for differentiating between the slurry wall material and the glacial
till. As stated above, glacial till is usually a mixture of pockets of clay, silt, sand and
gravel. Silty soil was also included in the backfill. Thus, coarse particles also exist
in the slurry mix as evident in the grain size distribution curves attached. Greater
reliance was placed on visual observation of retrieved samples through a handlens.
The slurry wall samples caked upon drying. In addition, a color change from grey to
white of samples 1-4, 1-5, 1-6, 2-6, 2-7, and 2-8. Pure samples of Bentonite exhibited
this color change as well. These textural and desiccation-induced color changes were
not observed in other samples. The latter category of samples are glacial till.

The diffraction patterns obtained for a few samples from both borings P-1 and
P-2 are shown in Figures 6 and 7, respectively. The minus #200 (sieve size) fraction
ol the samples were used, which means that the mineralogy of only the clay fractions
of the samples was evaluated. In Figure 6, the patterns labelled 1-6 (P1 11-12") and
1-2 (P1 1-3") are for materials considered to be slurry backfill and glacial till,
respectively. The diffraction patterns are somewhat similar, mostly due to the fact
that the larger grainsizes that would have imposed a more diverse mineralogy on the
glacial till samples had to be sieved out before diffraction testing. Nevertheless, a

comparison of the diffraction patterns obtained for fine fractions does show that



Bentonite is present in the slurry material and glacial till. Figure 7 shows similar
results for Boring P-2. The reader should note that the vertical axes for both Figures
6 and 7 are sliding scales.

(b) Conclusion

The combination of visual inspection of samples on site and laboratory testing
of the samples taken from the Loeffel Site indicate that the locations of the slurry wall
demarcated through the use of GPR appears to be correct at GPR survey locations #
29 and between GPR #31 and 32. Confirmation of the reasonable accuracy of the
GPR delineation at these two locations implies that the entire Loeffel Site slurry wall
should be justifiably assumed to exist as delineated in the GPR study. Figures 8 and
9 show GPR data plots for the subsurface at survey locations#29 (near P-2) and #33

(near P-1), respectively.
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= |nclined length of drill hole from ground
surface to center of sample i {ft).

H; = Ventical depth from ground surface to

center of sample i (ft).

0
D
l

L; = Horizontal distance between hole entry
and sample i projection point on ground
surface (ft).
Figure 1. Orientation of drill holes at boring locations P-1 and P-2 at the Loeffel

Site and method of calculation of locations of sample retrieval points
in the subsurface.
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Figure 3.  Photograph revealing the 45° inclination of the drill stem during the
slurry wall location verification study at Loeffel Site.

Figure 4.  Photograph of the drill hole after backfilling with a cement-bentonite
grout and covering with topsoil at the Loeffel Site.
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LOCATION NUMBER: P-1
DRILL ANGLE, o: 45°
ESTIMATED DEPTH TO WATER TABLE. 639.07- 618.66 = 20.47"
POSITION | SAMPLE | GENERAL DESCRIPTION OF SAMPLE IN THE FIELD | CORRES-
INTERVAL | PENDING TESTING® PONDING
ALONG |, SAMPLES
1 . CLAY AND GRAVEL MIXTURE (TiLL) 1.1.1-2
2 5.8 SPLIT SPOON UNABLE TG RETRIEVE SAMPLE, AND A 1-3
SHELBY TUBE WAS USED INSTEAD. BENTONITE
FIRST VISIBLE AT |, = 7.5 FEET. SAMPLE IS MOSTLY
CLAY WITH SOME BENTONITE.
3 10'-12° | CLAY-BENTONITE MIXTURE FOUND 14
4 10'-12° ] SAMPLE IS CLAY-BENTONITE MiX. 1-5
(TOR) OVM READING 1 PPM ABOVE BACKGROUND.
5 10°-12° | CLAY-BENTONITE MIX. ENTIRE SAMPLE GCOLLECTED. 1-6
(BOTTOM) | THE WALL WAS PENETRATED BY THE SHELBY TUBE, | -
BUT NOT THE AUGER.
GENERAL NOTES:
|, = INCLINED LENGTH OF DRILL HOLE FROM GROUND SURFACE TQ TOP OF SAMPLE.
THE AUGER HOLE WAS FILLED BY BENTONITE-CEMENT GROUT. TWO BAGS OF MAGNOLIA
BRAND / BLUE CIRCLE PORTLAND CEMENT TYPE #/1i, 1/2 BAG OF BAROID QUICK GEL FAST
MIXING HIGH VISCOSITY BENTONITE, AND BETWEEN 16-20 GALLONS OF WATER WERE USED
IN THE GROUT MIX. THE GROUT HAD A MARSH CONE VISCOSITY OF 38 SECONDS.

© DIABNOSIS IS VERY PRELIMINARY PENDING CONFIRMATION THROUGH MATERIAL TESTING.

LOCATION NUMBER: P-2

DRILL ANGLE, 8: 45¢

ESTIMATED DEPTH TO WATER TABLE: 647.5 - $35.0 = 12,5,

POSITION | SAMPLE | GENERAL DESCRIPTION OF SAMPLE IN THE FIELD | CORRES-
INTERVAL | PENDING TESTING* PONDING
ALONG |, SAMPLES
1 2.4 RESEMBLES CLAYEY TILL 2-1.2-2
2 4% RESEMBLES CLAYEY TILL 2-3
3 g -8 SOIL AT 8 CONTAINS CLAY. 24
4 8 .10 SOIL AT 10°1S CLAY, BENTONITE AND GRAVEL 2-5.2:6
MiIXTURE.
5 10°-12° | CLAY-BENTONITE MIX BY 12" THE WALL WAS 2-7.2-8
PENETRATED BY THE SHELBY, NOT THE AUGER,
GENERALNCTES;

THE DRILL RIG WAS NOT ALIGNED PERPENDICULAR TO THE SLURRY WALL. IT'S EXACT
LOCATION AND THE ANGLE OF DRILL INSERTION WILL BE BACK-CALCULATED FROM KNOWN
DISTANCES TO THE DRILL POINT.

I = INCLINED LENGTH OF DRILL HOLE FROM GROUND SURFACE TO TOP OF SAMPLE.

SOIL WAS COLLECTED BY SHELBY TUBES, WHICH WERE EXTRUDED IN THE LAB.

THE AUGER HOLE WAS FILLED BY BENTONITE-CEMENT GROUT. TWO BAGS OF MAGNOLIA
BRAND / BLUE CIRCLE PORTLAND CEMENT TYPE A1, 1/2 BAG OF BAROID QUICK GEL FAST
MIXING HIGH VISCOSITY BENTONITE, AND BETWEEN 16-20 GALLONS OF WATER WERE USED
iN THE GROUT MIX. THE GROUT HAD A MARSH CONE VISCOSITY OF 38 SECONDS.

* DIAGNOSIS 1S VERY PRELIMINARY PENDING CONFIRMATION THROUGH MATERIAL TESTING.

Table 1. Data recorded during drilling and soil sample acquisition at the
Loeffel Site.
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FIELD DATA RECORDING SHERT FOIRR T
LOOATTION: BORING -]

CLOEFFEL SITE SLURRY WALL LOCATION PROJECT

DRI ANGLE, 0 45"

ESTIMATED DEPTH FO WATER TABLE, I):

63907 - 618.66' = 2047

DETERMINED OUTAINED BY OQBRTAINED IN LABORATORY
COMPUTATION IDENTIFICATION
Sample 1, i, L C, C, L Indication
Number (fo) {n (rt) (%) from XRD
L 1-1 2.0 1.414 1.414 n/a n/a n/a - Glacial Till
1-2 2.0 1414 1.414 n/a n/a n/a Glacial Titl Glacial Tilt
1-3 6.5 4.596 4.598 15.0 1.067 n/a - Glacial Till
-4 1.0 7.717% 1,778 nfa n/a nfa - Sturry Wall
1-5 10.5 7.425 7.425 nfa n/a 14.8 - Slurry Wall
-6 1.5 8.132 8.132 n/a nia 13.2 Lentonite Sturry Wall
EXPLANATION OF TERMS: SLURRY WALL FROM GPR STUDY
. L
3] = Drilling angle (degrees). \ i v
D = Estimated depth to water table (1), i L 7 /8 e A
1, = Inclined length of drill hole from ground surface o ::""_', H; AT o
center of sample i (1Y), S 7 T | —~
t, = Vertical depth from ground surface to center ol sample S I —IR” R l
i (). *’ '
L, = Horizontal distance between hole entry and sample -
i projection point on ground surface (11). - N WA_T_EB,TABLE
¢, = Coeflicient of uniformity
c, = Coelficient of gradation H, == ; SIN 8 i =L/COS 0
Table 2. Summary of laboratory test results and material classification for Boring P-1.




FIELD DATA RECORDING SITEET FOR THI
LOCATION: BORING P-2

CLOEFFEL SPPE SLURRY WALL LOCATION PROJECT

DRILL ANGLE, 0: 45~

ESTIMATED DEPTH TO WATER TABLE, I):

647.5' - 6350 = 125

DETERMINED OBTAINED BY OBTAINED IN LABORATORY
COMPUTATION IDENTIFICATION
Sumple i, I, ‘ i, C, C, P, Indication
Number () (1) (f) (%) from XRD
2-1 2.5 1.768 1.768 n/a n/a 4.30 - Glacial Till
2-2 35 2.475 2.475 n/a n/a 114 - Glacial Till
2.3 5 3.536 3.536 200 0.988 120 - Glacial Till
2-4 7 4.950 4950 31.25 1.25 ilg Glacial Tili Glacial Till
2-5 8 5.657 5.657 20,0 4.05 n/a - Glacial Till
2-6 3] 1074 7.071 nfa nla 8.30 Bentonitic Sturry Wall Edge
2-7 10.5 7.425 7.425 20 1.54 14.2 - Slurry Wall
2-8 11.5 8.132 8.132 2833 £.57 12.9 - Slurry Wall

EXPLANATION OF TERMS:

SLURRY WALL FROM GPR STUDY

N
8 = Drilling angle (degrees). \ -
/ —

D = Estimaled depth to water table (ft). NN 4 4 /// A 4
L= Inclined length of diill hole from ground surface to center of — 1 H; -

sample i (f1). //”j - _ | T
H = Venical depth from ground surface to center of sample i (f1). D {— e ‘:;’%/ —
I. = Horizontal distance between hole entry and sample i / * //j\”\; "

projection point on ground surface (ft).
C, = Coefficient of uniformity T 7 WATER TABLE
C, = Coeflicient of gradation o s s e

H = IiSiNG i =L/COS 8

Table 3.

Summary of laboratory test results and material classification for Boring P-2.
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Figure 6. X-ray ditfraction patterns for suspected glacial till (1-2: P1 1-3") and Slurry wall (1-6: P1 11-12")
samples from boring 1. Note: Vertical axis is on a sliding scale.
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Figure 7. X-ray diffraction patterns for suspected glacial till (2-4: P2 6-8') and Slurry wall (2-6: P2 10")
samples from boring 2. Note: Vertical axis is on a sliding scale.



Slurry Wail

Depth, Feet

Figure 8. Radar Survey line #29 showing the estimated position of the slurry
wall as dashed lines (extracted from Detection Sciences, 1995). This
survey line is close to Boring P-2.
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Slurry Wall

Depth, Feet

Figure 9. Radar Survey line #33 showing slumping at depth 3-4 feet below
grade as interpreted by Detection Sciences (1995). This survey line
is close to Boring P-1.



6. APPENDIX
Laboratory Test Data

on Soil Samples
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ieve Analvsis Data and mputation Sheet

Project: Albany Site Sample No: 1-1
Test by: E&L Boring No: Pl
Date: 8-Sep-95 Depth: Top 3 ft (moist)
Soil Description: Fine grain cohesionless soil w/ one clump cohesive soil (moist)
Weight of Sample: 240.2 ¢
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained %
{mm) (2) Finer
4 4.750 24.6 10.5 89.5
10 2.000 295 12.6 76.9
16 1.180 24.1 10.3 66.6
40 0.425 507 221 44 4
100 0.150 49.9 21.3 23.1
200 0.075 224 9.6 13.5
Sieve Pan 316 13.5 0.0
Total 233.8
% Error -2.664
o ) = 8
z 2 g z z X
100 l ! I (i T T
. Sy ' i o i |
1! NS L : ;
o IR RN
5 ol AT |
E Co . L I i ! i
b= i ' ! : i !
—— - B -
= [ .
=2 S ' L I
Pt I .
& : 1 I
I Cw
H I"' l : — - -
i I' ' I
20 S S . . : —;
; [ i
| ' o F ' . ‘
]0 — e a- ~L AL mmmm e i —
| ! d | BRI
0 e T Tt IS S SEMPO .
10.00 1.00 0.10 0.0t
Particle Diameter (mm)
S0il Parameters:
Dio: Unk Cu: Unk
Dso: 0.2 Ce: Unk

Drso: 0.9

Soil Classification;




Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 1-3
Test by: E&L Boring No: Pl
Date: 8-Sep-95 Depth: 5-8ft
Soil Description: Clayey Sand with Some Gravel
Weight of Sample: 487.0 g
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained %
{mm) (g) Finer
4 4.750 147.1 303 69.7
10 2.000 94.7 19.5 50.2
20 0.850 923 19.0 31.3
40 0.425 61.7 12.7 18.6
100 0.150 60.9 12,5 6.0
200 0.075 15.5 238
Sieve Pan 13.8 0.0
Total 486.0 e
% Error -0.205
o = 1= =
<r = o~ - = &
b x 3 b B It
100 —omr ! P T ! B R I A :
' N Lo | ‘ ? : '
90 s L R A |
' [ . ) ; ‘ .
R — Ll NENSEES = N
b ' It | . '
g 0 ; ro
=60 . . ;
= | . |
3 50 ; foe _— .
e | ' i i i
3 X ; |
o 40 f - i |
30 - ,f,,ﬁ.; S O N
20 : I
20 - = - N
10 e e
0 - t
10.00 1.00 0.10 0.01

Soil Parameters:

Dio: 0.2
Dae: 0
Dso: 3

Cu:
Ce:

15.0
i1

Particle Diameter (mm)



Project:
Test by:
Date:

Soil Description:

Weight of Sample:

Percent Finer

ieve Analysis Data and Computation Sheet
Albany Site Sample No: 1-4
E&L Boring No:
8-Sep-95 Depth:
Brownish Clay with some Gravel.
279.8
Sieve Sieve Weight %o Cum,
Size Opening Retained Retained %
(mm) (@ Finer
4 4.750 18.0 6.5 93.5
10 2.000 29.6 10.6 82.9
16 1.180 32.5 11.7 71.2
40 0.425 66.6 23.9 47.3
100 0.150 58.6 21.1 26.2
200 0.075 25.8 9.3 17.0
Sieve Pan 47.2 17.0 0.0
Total 278.3 :
% Error -0.536
2 3 3
100 b N N ‘
90 B I L
80 ! e 5 |
I | !
70 - SRS, .
60 N AR
; NG -
30 RLER r —
40 - | ’ .
30 L —l. =
20 e o
o
10 - . S Sl
'
0 oo S O
10.00 1.00 0.10 0.01

Soil Parameters:

Dot
Dso:
Dso:

Unk
0.18
0.7

Cu:
Ce:

Unk
Unk

Particle Diameter (mm)
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Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 1-2
Test by: E&L Boring No: Pl
Date: B-Sep-95 Depth: Top 3 ft (dry)
Soil Description: Fine grain cohesionless soil w/ one clump cohesive soil (dry)
Weight of Sample: 79.8 g
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained Yo
(mm) 4]
4 4.750 13.8 17.6
4] 2.000 12.6 16.1
20 0.850 11.2 14.3
40 0.425 9.7 12.4
100 0.130 14.2 18.1
200 0.075 4.9 6.2
Sieve Pan 12.1 15.4
Total 78.5 o R
% Error -1.629
~+ =2 = 4 % §
= n = A = E
100 - f . 1 s | AN
90 . b — -
80 - e
5
= 70 - - —_—
T 60 e SN
&
S 50 - -
e
o
IO 1 SO0 € SUNS S U SO A L SO S S S SRS S
30 - ; -
20 - -
I— L
0 s + : —
10.00 1.00 G.10 0.01

Particle Diameter (mm)

Sail Parameters:

Die: Unk Cu: Unk
Dao: 0.23 Ce: Unk
Dso: 1.4

Note;, Jar marked "P-1 Top=3"



Project:
Test by:
Date:

Sieve Analysis Data and Computation Sheet

Soil Description:

Weight of Sample:

100

Percent Finer

Albany Site Sample No: 1-5
E&L Boring No: Pl
8-Sep-95 Depth: 10- 11 ft
Brownish Clay with some Gravel.
8285 g
Sieve Sieve Weight % Cum.
Size Opening Retained Retained Yo
(mm) (g) Finer
4 4.750 145.1 17.5 82.5
10 2.000 90.5 10.9 7L1.5
16 1.180 82.9 10.0 61.5
40 0.425 1734 20.9 40.6
100 0.150 145.0 18.0 22.6
200 0.075 63.6 7.7 14.9
Sieve Pan 123.5 14.9 0.0
Total 828.0
% Error -0.060
~-r = 8 3 g 8
I 2 g N = 8

10.00

Sotl Parameters:

Cu: Unk
Ce: Unk

A-6

0.10
Particle Diameter (mm)

0.01



Atterbﬁrg Limits Worksheet

Project: Albany Site Sample No: [-5
Test by: E&L Boring No: Pl
Date: 14-Sep-95 Depth: 10 - 11 ft
Soil Description: Brownish Clay with some Gravel.

Liquid Limit:

Container Z9 F§ Z5 B63
Number of Blows 17 19 27 30

Mass cup & wet soil (g) 24.05 22.16 26.94 24.66

Mass cup & dry soil (g 20.81 19.42 23.19 21.52

Mass of Cup (g) 11.52 11.41 11.44 11.46

Mass of dry soil (Ms) (g) 9.29 8.01 11.75 10.06

Mass of Water (Mw) (g) 3.24 2.74 3.75 3.14

Water Content w (%) 34.88 34.21 31.91 31.21

Plastic Limit

Container 59 T-5 B855

Mass cup & wet soil (g) 22.92 23.88 20.23

Mass cup & dry seil (g) 21.16 22.02 18.92

Mass of Cup (g) 11.44 11.50 11.25

Mass of dry soil (Ms) (g) 9.72 10.52 7.67

Mass of Water {Mw) (g) 1.76 1.86 1.31

Water Content w (%) 18.11 17.68 17.08

B0 ——e-

Flow Curve for Liquid Limit

Best Fit Line:

Water Content (%)

Liquid Limit (w):
Plastic Limit (wp):

ey = -6ATOLA(X) + 53230
' RY=1.000 o

A-7



Sieve Analysis Data and Computation Sheet

Project: Albany Site
Test by: E&L
Date: 8-Sep-95

Soil Description:

Brownish Clay with Large Gravel

Sample No: 1-6

Boring No: P1

Depth:

11-12 ft

Weight of Sample: 763.1 g
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained Y
(mm) @ Finer
4 4.750 165.84 21.8 78.2
10 2.000 88.27 11.6 66.6
20 0.850 117.42 15.4 51.2
40 0.425 93.37 12.3 39.0
100 0.150 125.06 16.4 22,5
200 0.075 54.14 7.1 15.4
Sieve Pan 117.52 15.4 0.0
Total 761.62 e
% Error -0.194
- = ] 2 s g
100 — . — = NI T =
90 — IR T ST A S N S
80 | ‘ b Lo | L l '
5 I | | 5
= 0 - T _ _
S0 e -
g o ‘
S 50 - - e
et ]
@ )
~~ 40 - —_-- L —
30 o !
: - -|
0 — LI 2 K- ?Li . _ _
L | .
0 — . L ] SR
[ | I, | o
0 - - . - f e : 1 - -
10.00 1.00 0.10

Sou Parameters:

Die: Unk
Dso: 0.4
Doz 1.7

Cu:
Ce:

Particle Diameter {(mm)

Unk
Unk
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Atterburg Limits Worksheet

Project: Albany Site Sample No:  1-6

Test by: E&L Boring No: P

Date: 11-Sep-95 Depth: 1112 ft
Soil Description: Brownish Clay with Large Gravel

Liquid Limit:

Container B77 B9s FAY F7

Number of Blows 55 32 24 15

Mass cup & wet soil {g) 30.50 3323 37.04 39.00
Mass cup & dry soil (g) 26.33 28.21 31.04 32.27
Mass of Cup (g) 11.78 £1.53 11.52 11.17
Mass of dry soil (Ms) (g) 14.55 16.68 19.52 21.10
Mass of Water (Mw) (g} 4.17 5.02 6.00 6.73
Water Content w (%) 28.66 30.10 30.74 31.90

Plastic Limit

Container B68 F§ 59

Mass cup & wet soil (g) 26.59 29.24 27.23
Mass cup & dry soil (g) 24.38 26.58 24.88
Mass of Cup (g) 1147 1141 11.44
Mass of dry soil (M) (g) 12.91 15.17 13.44
Mass of Water (M) (g) 731 2.66 2.35
Water Content w (%) 17.12 £7.53 17.49

Flow Curve for Liquid Limit

320 - — ‘ R S

£] I J——

SR Best Fit Line: i
|y =-2.480Ln{x) + 38.630 .

R*=0.999 T

Water Content (%)
&
<
\

o 25 100
Number of Blows

Liquid Limit (wi): 30.6

Plastic Limit (wp): 174
Plasticity Index (PI): 3.3

A-9



Natural Water Content

Project: Albany Site Sample No:  1-6

Test by: E&L Boring No: Pl

Date: 8-Sep-95 Depth: 11-12 1t
Soil Description: Brownish Clay with Large Gravel

Natural Water Content

Container B4 Z41 B77
Mass cup & wet so0il {g) 34.50 47.29 41.43
Mass cup & dry soil (g) 31.17 42.21 37.03
Mass of Cup (g) 11.89 11.53 11.77
Mass of dry soil (M) (g) 19.28 30.68 25.26
Mass of Water (M) (g) 3.33 5.08 4.40
Water Content w (%) 17.27 16.56 17.42

W ave: 17.08

A-10



Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 2-1
Test by: E&L Boring No: P2
Date: 10-Sep-95 Depth: 2-3ft
Soil Description: Yellowish Clay with Organics and Gravel
Weight of Sample: 14388 ¢
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained Yo
(mm) () Finer
4 4.750 134.7 9.4 90.6
10 2.000 162.8 11.3 79.3
16 1.180 139.3 9.7 69.7
40 0.425 2719 18.9 50.8
100 0.150 255.0 17.7 33.1
200 0.075 109.7 7.6 254
Sieve Pan 366.3 254 0.0
Total 1439.7 : :
% Error 0.063 B
: 2 g ¢ = g
100 1 i I R |
90_‘7;A7" .‘ L 4 fl
m i AR | |
80 — L Lt ; -
S 70 i I N | |
£ T LR
= g h K
5 . | SEE |
e o0 - Bt L ! !
=) B ' ] i
S a0 ek —
30 - | ol | .
20 oo oo b \. _____
y 0 I ] !;
10 _ - e = - —
| il 1: i X
00— - - : - e
10.00 .00 0.10 0.01
Particle Diameter (mm)
Soil Yarameters:
Dio: Unk Cu: Unk
Dio: 6.11 Ce Unk
Deo: 0.7



Atterburg Limits Worksheet

Project: Albany Site Sample No:  2-1
Test by: E&ILL Boring No: P2
Date: 14-Sep-95 Depth: 2-3ft
Soil Description: Yellowish Clay with Organies and Gravel

Liquid Limit:

Container FOO F6 B66 B68
Number of Blows 9 18 27 56

Mass cup & wet soil (g) 36.59 43.53 36.50 31.58
Mass cup & dry soil (g) 31.03 36.79 3145 27.70
Mass of Cup (g) 11.59 11.43 11.51 [1.25
Mass of dry soil (Ms) (g) 19.44 25.36 19.94 16.45
Mass of Water (M) (g) 5.56 6.74 5.05 3.88
Water Content w (%) 28.60 26.58 25.33 23.59

Plastic Limit

Container X3 B93 B§3
Mass cup & wet soil (g) 17.42 17.25 17.80
Mass cup & dry sail (g} 16.39 16.22 16.72
Mass of Cup (g) 11.42 11.58 11.62
Mass of dry soil (Ms) (g) 4.97 4.64 5.10
Mass of Water (M.) (g) 1.03 1.03 1.08
Water Content w (%) 20.72 22.20 21.18

Flow Curve for Liquid Limit

270 - - . _. \ .

Best Fit Line: .
ey =2 T7570{X)+ 3487

Water Content (%)

RY=0.997 L

250 e — 777‘_#_“__”77 — ——NN—— _..—,_‘ _—

24.0 e — —— - b

23.0 —_— S I S

1 10 25
Number of Blows

Liquid Limit (w): 257
Plastic Limit (wp): 21.4
Plasticity Index (PI): 4.3



Project:
Test by:
Date:

Sieve Analysis Data and Computation Sheet

Albauy Site

E&L

10-Sep-95

Soil Description:

Brownish Clay with Gravel

Sample No: 2-2

Boring No: P2

Depth: 3-41t

Weight of Sample: 750.8 g
Sieve Sieve Weight %o Cum.
Size Opening Retained Retained %
{(mm) (g) Finer
4 4.750 70.4 9.4 90.6
10 2.000 119.2 15.9 74.8
20 0.850 156.8 20.9 539
40 0.425 108.1 14.4 395
100 0.150 130.7 17.4 22,1
200 0.075 56.6 7.5 14.6
Sieve Pan 109.5 14.6 0.0
Total 751.3 2 ¥
% Error 0.067
2 - ax an - :
100 o ! j:i. ‘ tr I _: | -
90 ~ NS il S i
80 | 1 | ! -
o , !
= 60 -
5 e
o 50 - .l A
L-.. ' i !
u : i
T S .
30 o .
I I
20 o — : L _
10 o oL S o
| ) , ¥ | | 1
O S Y OV S
10.00 1.00 0.10
Particle Diameter (mm)
Noil Parameters;
Dio: Unk Cu: Unk
Dae: 0.24 Ce: Unk
Dso: 1.1



Atterburg Limits Worksheet

Project: Albany Site Sample No:  2-2
Test by: E&L Boring No: P2
Date: 14-Sep-95 Depth: 3-41t
Soil Description: Brownish Clay with Gravel
Liquid Limit:
Container 185 4-12 B74 B76
Number of Blows 15 22 24 26
Mass cup & wet s0il {g) 20.62 20.32 20.32 19.22
Mass cup & dry soil (g) 18.40 18.24 18.37 17.53
Mass of Cup (g) 11.84 11.39 11.84 11.75
Mass of dry soil (Ms) (g) 6.56 6.85 6.53 5.78
Mass of Water (Mw) (g 2,22 2.08 1.95 1.69
Water Content w (%) 33.84 30.36 20.86 29.24
Plastic Limit
Container T2 U6t us
Mass cup & wet soil (g) 2041 25.23 24.87
Mass cup & dry soil (g) 19.00 23.11 22.89
Mass of Cup (g) 11.27 11.20 12.02
Mass of dry soil (Ms) (g) 7.73 11.91 10.87
Mass of Water (Mw) (g) 1.41 2.12 1.98
Water Content w (%) 18.24 17.80 18.22
Flow Curve for Ligquid Limit
34.0 — .
£ ¥ I VT — B S !
;,\3 . | Best Fit Line: i ‘
:/ 320 . =-8.448Ln{x) + 56.668 i
E : R =0.996 ' |
S 500 — - ‘
@)
St
3 300 - _ I
=
29.0 - S
280 - b . R
10 25 100

Liquid Limit (wi):
Plastic Limit {wp):
Plasticity Index (PI):

Number of Blows

295
18.1
114
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Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 2-3
Test by: E&L Boring No: P2
Date: 10-Sep-95 Depth: 4-6ft
Soil Description: Brownish Clay with some Gravel
Weight of Sample: 14057 ¢
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained Yo
{mm) ® Finer
4 4.750 206.6 14.7 85.3
10 2.000 315.0 224 62.9
20 0.850 3183 22.6 40.3
40 0.425 183.4 13.0 273
100 0.150 193.1 13.7 13.6
200 0.075 74.7 5.3 8.3
Sieve Pan 116.5
Total 1407.6
% Error 0.135

100

Percent Finer

10.00

Soil Parameters:

Dhe:
Dz
Doz

0.09
0.4
1.8

1.00
Particle Diameter (mm)

Cu: 20.0
Ce 1.0
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Atterburg Limits Worksheet

Project: Albany Site Sample No:  2-3
Test by: E&L Boring No: P2
Date: 14-5ep-93 Depth: 4-6ft
Soil Description: Brownish Clay with some Gravel
Liquid Limit:
Container F3 B733 B91 B73
Number of Blows 20 25 27 29
Mass cup & wet soil (g) 21.95 24.24 25.25 26.43
Mass cup & dry soil (g) 19.50 21.35 22,14 23.10
Mass of Cup (g) 11.51 11.64 11.55 11.63
Mass of dry soil (Ms) (g) 7.99 9.71 10.59 11.47
Mvass of Water (M) (g) 2.45 2.8% 3.11 3.33
Water Content w (%) 30.66 29.76 29.37 29.03
Plastic Limit
Container Bl12 F9 B59
Mass cup & wet soil (g) 28.49 37.1¢ 2547
Mass cup & dry soil (g) 25.94 33.20 23.38
Mass of Cup (g) [1.40 11.42 11.58
Mass of dry soil (Ms) (g) 14.54 2178 11.80
Mass of Water (Mw) (g) 2.55 3.90 2.09
Water Content w {%) 17.54 17.91 17.71
Flow Curve for Liquid Limit
3o — — .
305 - '
P Best Fit Line: : :

Water Content (%)
.lé

Liguid Limit (w):
Plastic Limit (wy):
Plasticity Index (PID):

297
17.7
12.0

25

Number of Blows

A-16

Ly =-4369Ln(x) + 43.773

R!=0.997




Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 2-4
Test by: E&L Boring No: P2
Date: 10-Sep-95 Depth: 6-8ft
Soil Description: Brownish Clay with Gravel.
Weight of Sample: 12778 ¢
Sieve Sieve Weight %Yo Cum.
Size Opening Retained Retained Yo
{mm) ) Finer
4 4.750 330.6 259 74.1
10 2.000 240.1 18.8 5353
16 1.180 140.1 11.0 443
40 0.425 216.1 16.9 274
100 0.150 165.7 13.0 i4.4
200 0.075 65.5
Sieve Pan 118.5
Total 1276.6
% Error -0.094
- = ﬁ 3
£ = It S
100 t r} ! o
90 - — ; Ll b
80 ——— Bl ) I .
1o Ct : '
2 70 ey ! ] .
i !
- 60 :
=1 [
S50 —- '
L ]
o) .
¥ 40 ey
30 - S -
20 .
I ‘ il
10— .
| i I | .
T A L N U -
10.00 1.00 0.10 0.0l

Particle Diameter (mm)

oll Parameters:

Dhe: 0.08 Cu: 31.3
Do 0.5 Ce: 1.3
Do 2.5

A-17



Atterburg Limits Worksheet

Project: Albany Site Sample No: 2-4
Test by: E&L Boring No: P2
Date: 14-Sep-935 Depth: 6-81ft
Soil Description: Brownish Clay with Gravel.

Liquid Limit:

Container B73 B94 6 3

Number of Blows 17 18 27 35

Mass cup & wet soil (g) 27.82 2512 21.46 28.55

Mass cup & dry soil (g) 24.26 22.17 19.30 25.08

Mass of Cup (g) £1.76 11.80 11.33 11,98

Mass of dry soil (M) (g) [2.50 10.37 7.97 13.10

Mass of Water (Muw) (g 3.56 2.95 2.16 3.47

Water Content w (%) 28.48 28.45 27.10 26.49

Plastic Limit

Container Ti S1 X10

Mass cup & wet soil (g} 2528 28.20 24.58

Mass cup & dry soil (g) 23.47 2597 22,75

Mass of Cup (g) 1146 11.53 11.53

Mass of dry soil (M) (g) 12.01 14.44 11.22

Mass of Water (M) (g) 1.81 2.23 1.83

Water Content w (%) 15.07 15.44 1631

Flow Curve for Liquid Limit

28.0 -

70

Water Content (%)

265 .

360 <

Liquid Limit (wi):
Plastic Limit (wy):
Plasticity Index (P1):

274
15.6
1.8

25

Best Fit Line: ‘ :
y=-2892Ln(x}+36.720 ..

R® = 0.993 o

Number of Blows

100



Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 2-5
Test by: E&L Boring No: P2
Date: 8-Sep-95 Depth: 8 ft
Soil Description: Brownish Clay with some Gravel.
Weight of Sample: 313.9 g
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained %
{mm) @ Finer
4 4.750 21.8 7.1 92.9
10 2.000 97.5 31.7 61.3
20 0.850 106.0 344 26.8
40 0.425 19.7 6.4 20.4
100 0.150 26.9 8.7 11.7
200 0.075 11.4
Sieve Pan 24.6
307.9
-1.911

Percent Finer

00 - ot i —

10.00 1.00 0.10
Particle Diameter (mm)

Soil Parameters:

Dhe: 0.1 Ce: 20.0
Doz 0.9 Ca 4.1
Dso: 2

A-19
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Sieve Analysis Data and Computation Sheet

Project: Albany Site

Test by: E&L

Sample No: 2-6
Boring No: P2

Date: 8-Sep-93 Depth: 10 ft.
Soil Description: Brownish Clay with small Gravel
Weight of Sample: 564.3 g
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained %
{mm) () Finer
4 4.750 83.0 14.9 85.1
10 2.000 105.8 18.9 66.2
16 1.180 78.5 14.0 522
40 0.425 114.3 20.5 31.7
100 0.150 839 15.0 16.7
200 0.075 34.5 62 10.5
Sieve Pan 58.7 10.5 0.0
Total 558.6 i
% Error -1.012
o 2 2
3 = - 7 z S
10¢ —— - | I
90 A - -
30 — !
5 ! |
N " : -
ol R
=
S0
I
o
- 40
30
20 s —
0 !
10.00 1.00 0.10 0.01

»oil Parameters:

Particle Diameter (mm)

Duo: Unk Cu: Unk
Dso: 0.38 Ce: Unk
Dsn: 1.6

Note: Sieves came apart during testing, acccounting for loss of sample.



Atterburg Limits Worksheet

Project: Albany Site Sample No:  2-6
Test by: E&L Boring No: P2
Date: 14-Sep-95 Depth: 10 ft.
Soil Description: Brownish Clay with small Gravel
Liquid Limit:
Container B4 Z2 B87 Z41 B838
Number of Blows 12 23 23 33 60
Mass cup & wet soil {g) 34.31 30.78 33.38 26.09 28.43
Mass cup & dry soil (g) 29.08 26.59 28.63 23.07 25.19
Mass of Cup (g) 11.89 11.52 11.55 11,53 11.59
Mass of dry soil (M) (g) 17.19 15.07 17.08 11.54 13.60
Mass of Water (M) (g) 5.23 4.19 4.75 3.02 3.24
Water Content w (%) 30.42 27.80 27.81 26.17 23.82
Plastic Limit
Container B65 B9s B77
Mass cup & wet soil (g) 18.77 18.55 16.75
Mass cup & dry soit (g) 17.65 17.41 15.93
Mass of Cup (g) 11.49 11.54 11.79
Mass of dry soil (Ms) (g) 6.16 5.87 4,14
Mass of Water (M) (g) 1.12 [.14 0.82
Water Content w (%) 18.18 19.42 19.81
Flow Curve for Liquid Limit
320 - — _— ,
L T e — ‘
. Best Fit Line: ; }
300 = ; S ey =-1129L0(x) + 40704 L[
:\:? : ! R =0.999 ‘ :
280 e : O ;
S 260 e s e —— :
@)
- .
2 Mo - e
= :
230 . _ _ - __:__ e _
20.0 - S
10 25 160

Liquid Limit {w):
Plastic Limit (w;):
Plasticity Index (PI):

Number of Blows

274
19.1
8.3

A-Z1




Sieve Analysis Data and Computation Sheet

Project: Albany Site Sample No: 2-7
Test by: E&L Boring No: P2
Date: 8-Sep-95 Depth: 10.5
Soil Description: Brownish Clay;Smelled of Gas
Weight of Sample: 14188 ¢
Sieve Sieve Weight Yo Cum,
Size Opening Retained Retained %
(mm) (g) Finer
4 4.750 206.8 14.6 85.4
10 2.000 3245 22.9 62.6
20 0.850 326.5 23.0 39.5
40 0.425 1833 12.9 26.6
100 0.150 189.3 13.3 13.3
200 0.075 73.7 52 8.1
Sieve Pan 114.6 8.1
Total 1418.7 S
% Error -0.007

100 — oo

Percent Finer

10.00 1.00

Soil Parameters:

Do 0.09 Cu: 200
Dio: 0.5 Ce: 1.5
Dso: 1.8

0.10
Particle Diameter (mm)

0.01



Atterburg 1imits Worksheet

Project: Albany Site Sample No:  2-7
Test by: E&L Boring No: P2
Date: 11-Sep-95 Depth: 10.5

Soil Description:

Liquid Limit:

Brown Clay;End of tube blackish color and smelled like waste

Container X5 Bse BS3 B83 Fé6
Number of Blows 12 14 17 26 30
Mass cup & wet soil {g) 28.37 27.44 2582 2871 32.52
Mass cup & dry soil (g} 24.10 23.51 22.37 24.68 27.61
Mass of Cup (g) t1.41 11.52 11.49 11.62 11.42
Mass of dry soil (M) () 12.69 11.99 [0.88 13.06 16.19
Mass of Water (M) {(g) 427 3.63 3.45 4.03 491
Water Content w (%) 33.65 32.78 31.71 30.86 30.33
Plastic Limit
Container FOO B93 B86
Mass cup & wet soil (g) 17.32 20.87 20.62
Mass cup & dry soil (g) 16.50 19.53 19.29
Mass of Cup (g) 11.59 11.58 11.25
Mass of dry soil (Ms) (g) 491 7.95 8.04
Mass of Water (M) (g) 0.82 1.34 £33
Water Content w (%) 16.70 16.86 16.54
Elow Curve for Liquid Limit
0 - N o S —
S T BestFitLine:
= By =337TLa()+4LTIT L
g : RY=0.956
g T
o
|
8 . SR _
z :
RN R — - - — S - —
280 - e e . FS R
10 25 100
Number of Blows
Liquid Limit (wo): 30.9
Plastic Limit (wp): 16.7
Plasticity Index (PI): 14.2



Sieve Analysis Data and Computation Sheet

Sample No: 2-8

Project: Albany Site
Test by: E&L
Date: 8-Sep-95

Soil Description:

Brownish Clay;End of tube blackish color and smelled like waste

Boring No:

Depth:

11.5

Weight of Sample: 730.7
Sieve Sieve Weight Yo Cum.
Size Opening Retained Retained Yo
{mm) {g) Finer
4 4.750 118.05 l6.2 83.8
10 2.000 151.29 20.7 63.1
20 0.850 143.71 19.7 43.5
40 0.425 90.68 124 31.0
100 0.150 108.38 14.8 16.2
200 0.075 40.37 5.5 10.7
Sieve Pan 78 10.7 0.0
Total 730.48 e
% Error -0.030
100 e o
S0
80 -
E 70 -
=60
=
S50 .-
]
= 40 _
30—
20 - .
I
10 s .
S S S S O SO
10.00 1.00 0.10
Particle Diameter (mm)
S0il Parameters:
D 0.06 Cu: 28.3
Diso: 0.4 Ce: 1.6
Deu: 1.7

0.01



Atterburg Limits Worksheet

Project: Albany Site Sample No:  2-8
Test by: E&L Boring No: P2
Date: 11-Sep-95 Depth: 11.5

Soil Description:

Liquid Limit:

Brown Clay;End of tube blackish color and smelled like waste

Container B733 W1 Bol F3
Number of Blows 14 17 26 35
Mass cup & wet soil (g) 30.23 33.11 32.08 39.72
Mass cup & dry soil (g) 25.78 28.10 2741 33.53
Mass of Cup (g) 11.63 11.84 11.54 11.50
Mass of dry soil (M) (g) 14.i5 16.26 [5.87 22.03
Mass of Water (M) (g) 4.45 5.01 4.67 6.19
Water Content w (%) 31.45 30.81 29.43 28.10
Plastic Limit

Container F9 B72 B12

Mass cup & wet soil {g) 23.55 27.80 20.89

Mass cup & dry soil (g) 21.81 25.54 19.55

Mass of Cup (g) f1.41 11.63 11.40

Mass of dry soil (Ms) (g) 10.40 13.91 8.15

Mass of Water (Mw) (g) 1.74 2.26 1.34

Water Content w {%) 16.73 16.25 16.44

Flow Curve for Liquid Limit

R Best Fit Line: S
y = -3.6028Ln{x) + 41.012
: RY=0.9944

290 - SR

Water Content (%)
Lé:

285

280 - -

Liquid Limit (wi):
Plastic Limit (wp):
Piasticity Index (PI):

Number of Blows

A-25



Natural Water Content

Project: Albany Site Sample No: 2-8
Test by: E&L Boring No: P2
Date: 8-Sep-95 Depth: 11.5
Soil Description: Brown Clay;End of tube blackish color and smelled like waste

Liquid Limit:

Container B68 Z9 B73
Mass cup & wet soil (g} 46.48 48.89 49,73
Mass cup & dry soil (g) 40.72 43.56 43.52
Mass of Cup (g) 11.47 11.52 11.77
Mass of dry seil (M) (g) 29.25 32.04 3L73
Mass of Water (Mw) (g) 3.76 5.33 6.21
Water Content w (%) 19.69 16.64 19.56
Wavel 18.63

A-26
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LES:

. THE TIME-TO-DEPTH CONVERSION DEPENDS ON THE

ELASTIC PROPERTIES OF THE MATERIALS IN THE
SUBSURFACE AND IS NOT NECESSARILY UNIFORM.
THE APPROXIMATE DEPTH SCALE WAS DETERMINED

BY EQUATION 1, FOUND ON PAGE 3 OF THE REPORT.

ACCURACY OF DISTANCES ALONG THE SEISMIC
PROFILES ARE APPROXIMATELY 2 FEET.
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BY EQUATION 1, FOUND ON PAGE 3 OF THE REPORT.
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NOTES:

THE TIME—TO-DEPTH CONVERSION DEPENDS ON THE
ELASTIC PROPERTIES OF THE MATERIALS IN THE
SUBSURFACE AND IS NOT NECESSARILY UNIFORM,
THE APPROXIMATE DEPTH SCALE waAs DETERMINED

ACCURACY OF DISTANCES ALONG THE SEISMIC
PROFILES ARE APPROXIMATELY 2 FEET.
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