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INITIAL REPORT FOR THE CHERRY FARM/RIVER ROAD SITE
GROUNDWATER UPWELLING STUDY

INTRODUCTION

The primary objective of this groundwater upwelling study is to determine, through direct
sampling and measurements in the Niagara River, whether the deep extraction system at the
Cherry Farm/River Road Site can be permanently shut down. This initial data report describes
the methods used and presents results of the first sampling event, conducted prior to temporarily
shutting down the extraction well system. The Cherry Farm/River Road Site in Tonawanda,
New York (Figure 1) currently has an 11-well groundwater extraction system that was designed
to prevent migration of impacted groundwater in the deeper aquifer from reaching the Niagara
River. The extraction system has been in operation for more than five years, beginning in
August 1997. Over this five-year period, the concentrations of organic chemicals of concern in
the deeper aquifer have typically been below or near groundwater quality standards. The
groundwater upwelling study will identify whether natural attenuation processes are reducing
concentrations in groundwater prior to discharge to the river.

The specific goals of the field data collection are to quantify the concentration of chemical
indicators in groundwater upwelling into the river, and to assess whether concentrations are low
enough to warrant shutdown of the extraction system. The scope of work includes measuring
vertical hydraulic gradients and chemical constituent concentrations in upwelling groundwater at
multiple locations, over a period of approximately one year.

METHODOLOGY

The piezometer installation and groundwater sampling were conducted in general
accordance with the NYSDEC-approved July 2002 work plan. In accordance with the work
plan, the approach proposed for measuring groundwater discharge and quality into and through
the river-bottom sediment is as follows:

o Installation of eight sampling stations in the river consisting of two arrays of four
stations. [Fach sampling/monitoring point consisted of a pair of vibrating-wire
piezometers and a single dedicated dual-valve pneumatic sampling pump. The two
arrays were constructed downgradient of onshore monitoring wells MW-4 and MW-5
as shown on Figure 2.

o Sampling of water quality from the eight newly-installed sampling stations below the
river prior to shutting down the extraction system.

e Shut-down of the deep extraction system for a minimum of one year, followed by
quarterly water quality sampling from the eight sample stations in the river, and
analysis of the samples for site-specific compounds.

e Weekly measurement of hydraulic pressures (water levels) with continuously-emitting
vibrating wire piezometers.
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A summary of the planned sampling and analysis program from October 2002 through
September 2003 is shown on Table 1. Details of the sample station installation and subsequent
data collection efforts are provided below.

Sampling Station Locations

Groundwater sampling pumps and vibrating wire piezometers were installed in the Niagara
River sediments downgradient (west) of monitoring wells MW-4 and MW-5 (see Figure 2).
Downgradient from each well, two near shore stations approximately 15 feet from shore and five
to seven feet deep (below the sediment surface), and two offshore stations, approximately 40 feet
from shore and 10 to 12 feet below the sediment surface, were constructed. These locations were
chosen to characterize groundwater concentrations directly downgradient of the areas containing
the highest historical chemical constituent concentrations (MW-4 and MW-5). The depths and
distances from shore were determined from known groundwater flow directions, chemical
concentration distribution in the existing onsite monitoring wells, and groundwater flow
modeling. The modeling was particularly useful in predicting groundwater flow paths and travel
times from the shoreline to the sediments within the river.

Sample locations were marked with buoys, and a New York State licensed surveyor was
utilized to locate positions on the shore. Measurements from the surveyed shoreline positions to
the sample stations were then utilized to estimate the positions of the stations in the river. All
survey results were tied into an existing site benchmark, and integrated into the existing
coordinate system.

Installation of Piezometers and Sampling Pumps

The sampling stations were constructed utilizing a motorized cat-head on a tripod system, a
drop hammer, and a high-pressure water pump secured to a 24-foot by 8-foot barge. The borings
for sampling and piezometer installation were advanced using 4-inch diameter casing, which was
jetted into place with water. Prior to casing advancement, continuous split-spoon samples were
collected using the cat-head assisted hammer to characterize the sediments (Appendix A,
Photograph 1).

Two vibrating wire piezometers were installed in each hole within the river sediments. One
of the piezometers within each of the deeper holes was placed approximately five to seven feet
below the sediment/water interface. The second piezometer was placed at a lower elevation,
approximately 10-12 feet below the sediment/water interface (see Figure 3 — installation
schematic). In each hole, a single dual-valve sampling pump was installed directly adjacent to
the shallower piezometer (Appendix A, Photograph 3).

Each of the sampling and monitoring devices was installed inside of the casing. A sand
filter pack was placed six inches below and one foot above the piezometer port or pump intake.
The annular space between the two piezometers was filled with a bentonite/sand mixture. The
annular space between the upper sand pack and the top of the sediment was filled with a thick
bentonite slurry seal (Appendix A, Photograph 5). The temporary casing was removed as the
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equipment was installed, leaving all equipment directly buried in the river sediments, with sand
and filter packs as described above, and no casing remaining in the sediment.

Cables and tubing from the piezometers and sampling pumps were placed along the
sediment surface to an onshore monitoring station. High pressure flexible hosing was wrapped
around the wires and tubing for protection (Appendix A, Photograph 6). Concrete blocks were
used to weight the tubing to the river bottom, allowing boat traffic to pass over the area of
investigation without disturbing the piezometer and sampling setup.

Once onshore, cables and tubing were routed to an equipment shed at a designated, discrete
location (total of two equipment sheds/one for each array). These locations were secured with
padlocks.

Pre-Sampling Quality Assurance/Quality Control Tests

After the first river station (RS-1) was installed, two tests were conducted to evaluate the
effectiveness of the sand/bentonite seals between the upper and lower piezometers, and between
the sampling pump and the sediment/water interface: (1) An informal pumping test was
conducted between the upper sampling pump/piezometer and the lower piezometer. Piezometer
readings taken while the pump was on were compared to readings taken while the pump was off.
(2) Analytical samples were collected from the station and from the river. The samples were
analyzed for major anions and cations to compare water quality between the sampling station and
the river.

Results from the pre-sampling pumping test indicated that the methods used to hydraulically
isolate the piezometers and pumps were sufficient. Pumping from RS-1 reduced the hydraulic
head of the upper piezometer by 2.6 ft, but the lower piezometer only changed a negligible
amount of -0.01 ft, indicating a good seal.

Results of the anion/cation analysis indicated clear differences in water quality between the
river station pump and the river water sample. Details of the analytical results are provided in
the Results section.

Based on the results of these pre-sampling tests, the method of instrument installation was
assumed to be sufficient to hydraulically isolate the instruments and was used for the remaining
installations.

Sampling Methods

v After installation of the river stations, a full round of samples was collected prior to shutting
down the extraction wells. Samples were collected from all eight sampling stations, four
groundwater extraction wells (RW-2 through RW-5) and two monitoring wells (MW-4 and MW-
5). These samples were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX),
naphthalene, PCBs and anions/ cations. One surface water sample was collected directly from
the river and analyzed for major anions and cations.
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The river stations and monitoring wells were purged prior to sampling. Samples from the
river stations were collected at low flow rates (less than 200 ml/ min). Monitoring wells were
sampled with disposal bailers, and the extraction wells were sampled from sampling ports while
the pumps were running.

Four additional sampling/data collection events at approximately three-month intervals are
planned to provide an entire year of groundwater monitoring data. The first quarterly sampling
event following the shut-down of the extraction wells was conducted the week of December 16,
2002. See Table 1 for a summary of the complete sampling and analysis program. ’

Piezometer Readings

Weekly piezometer readings were used to quantify the vertical hydraulic gradient at each
station. The river stage was also monitored weekly using the existing staff gauge. Pressure and
temperature readings were recorded from switch boxes housed in the onsite sheds. A hand-held
piezometer readout unit displayed the piezometer reading. The data was then entered into a
spreadsheet that used a linear equation to correct for changes from initial conditions, and to
derive hydraulic head differences. Since the distance between the piezometers in each pair was
known, the vertical gradient at each river station was calculated.

Shutdown of Extraction System

On October 14, 2002, the 11 deep extraction wells were turned off. The wells will remain
off until at least February 2004, at which time a decision will be made concerning the need to re-
start the system or leave the wells off on a permanent basis. The decision will be made based on
results of the ongoing groundwater upwelling study.

RESULTS

Major Anions and Cations

The results of the anion and cation analyses indicated a difference in water quality between
the river stations and surface water from the river. Thus, it appears that the river station samples
represent groundwater and are not being influenced by river water. Details of the anion/cation
analyses are provided below.

Anion/cation analytical results are provided in Table 1 and graphically displayed in Figure
4. Eighteen analyses of major anions and cations were plotted on a Piper trilinear diagram. A
total of seven extraction and monitoring wells were placed in one set representative of onsite
groundwater. Nine river station (RS) water analyses were placed in a separate data set,
representative of groundwater below the river. Additionally, two surface water samples were
collected directly from the river, and plotted as a third data set.

The center portion of the Piper diagram indicated two separate groupings of data. The two
river water samples and RW-02 (both the preliminary sample and first round sample), and river
station piezometer RS-03 plotted in a small, circular area near the upper left side of the diamond.
The other grouping, consisting of the river stations (RS samples) and the onsite extraction well
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and monitoring well groundwater data, was more linear in shape. This water contained between
10 and 40 percent chloride plus sulfate and 30 to 75 percent sodium. In general, the well data
plotted below and to the left of the river station sample data.

The river surface water samples were very low in sodium, moderately low in magnesium,
chloride and sulfate, and high in calcium and bicarbonate. River station samples (groundwater
samples from below the river) were generally low in magnesium, chloride, and sulfate, had
moderate percentages of calcium and sodium, and were high in bicarbonate. Recovery and
monitoring wells were generally low in chloride, sulfate, and magnesium, had moderate
percentages of calcium and sodium, and were high in bicarbonate.

As additional anion and cation data are collected during ensuing sampling events, it will be
added to the Piper trilinear plots and evaluated.

Chemical Constituents of Concern

The laboratory analytical results from the pre-shut down sampling event in October 2002 are
provided in Table 2. All eight river station samples were below detection limits for all
compounds, with the exception of benzene in RS-8. Benzene was detected at a concentration of
1 ug/L, exactly equal to the NYSDEC Class GA water quality standard.

As expected, samples from the wells upgradient of the river stations had detectable
concentrations of organic compounds. Monitoring well MW-5 contained 70 ug/L. benzene, 10
ug/L toluene, 15 ug/L ethylbenzene and 59 ug/L total xylenes. Extraction well RW-04 contained
120 ug/L of benzene, and extraction well RW-05 showed concentrations of 42 ug/L benzene, 13
ug/L toluene, 5 ug/L ethylbenzene, and 22 ug/L total xylenes.

These results indicate that chemical parameters in onsite groundwater were not impacting
groundwater beneath the river at near shore locations at the time of sampling, prior to shutting
down the extraction wells.

Piezometer Readings

Weekly piezometer readings and river levels are summarized in Table 3. Gradients were
calculated for hydraulic head by subtracting the shallower piezometer value (head or
temperature) from the deeper piezometer value. Positive values represent an upward vertical
hydraulic gradient, and negative values represent a downward vertical gradient. Although a
range of gradients is shown, the most significant observation from the piezometer readings was
the low hydraulic gradients at each station. Hydraulic gradients ranged from -0.03 to 0.061 feet
per foot (ft/ft). Piezometers were typically separated by five feet, and head differences between
the two piezometers did not exceed 0.24 feet. The low hydraulic gradients suggest low rates of
movement of water between the aquifer and the river.

Temperatures, recorded from the river station piezometers, are shown on Table 4. Positive
values represent conditions where water adjacent to the deeper piezometer is colder than adjacent
to the shallower piezometer; negative values represent conditions where water near the deeper
piezometer is warmer than adjacent to the shallower piezometer. As expected, the temperature
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from the shallow piezometer in each pair was typically warmer than the deep piezometer in
October, as air and surface water temperatures tend to be warmer. In November, as air and river
temperatures cooled substantially, the temperature differentials began to reverse, and the deeper
water was warmer. Although not an integral part of the study, temperature differentials between
the deep and shallow piezometers provide further indication of groundwater upwelling potential,
and evidence that the sand/bentonite seals are functioning appropriately.

CONCLUSIONS/SCHEDULE

The results of the initial sampling event, prior to temporarily shutting down the extraction
wells, indicated a lack of impact from the site on chemical concentrations in groundwater
beneath the river. Results from subsequent events will be evaluated and presented in quarterly
reports as the data are collected.

As shown on Table 1, the first post-shutdown quarterly sampling event was conducted in
December 2002, and the next quarterly report is expected to be submitted in March 2003. The
next quarterly sampling event is scheduled for March 2003.
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Legend

A River Samples
¢ Recovery Wells
® River Stations

= Monitoring Wells

.t CATIONS ANIONS CATION-ANION
Ca Mg Ca+Mg Na+K Ci S0, Cl+S0O, HCO5+C0;, Balance Error]
RV-01P 2% % 5% 5% 0% 0% 0% % 2%
ROz P 0% % 7% E 16% 19% =% &% 20%
RS.O1P 2% 1% o% 7% =% % =% 7% 3%
RS-01- 7% 2% 5% % 2% = 2% =% %
RS-02-1 17% 10% 2% 74% 10% 2% 2% 7% 2%
RS-031 2% % 2% % 18% 5% Z% ™ 71%
RS-D4-1 5% 14% 4% 51% 13% 1% 24% 6% 3%
RV-01-S 1% 7% 8% 16% 16% 2% 2% % 7%
RS-06-1 7% ™ =% =% 6% 8% 3% &% 1%
RS0 % 10% % £ 13% 3% =% 5% =%
WSS oy 3% o 0% 12% ) 9% B1% 3%
MO 2% 2% a% % ox 3% 2% % 4%
RS-O7-1 % ™ s1% 9% 1% 1o% 2% 5% 6%
RW.02-4 s1% 7% 5% 2% 15% 9% % 5% )
RWO3. % 8% &% % 1% % 1o% 8i% 5%
RWO4 0% 4% =% % 2% 1% 2% 7% 2%
RWO51 2% 19% 1% 9% 2% 0% =% % 2%
RS-06-1 =% 10% % si% 13% 1% 24% 5% s1%
[
- —
Cherry Farm/River Road Site, Tonawanda, New York
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APPENDIX B
BORING LOGS
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PARSONS BORING/ -Sheet 1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-1
Driller: Jeff Thew Location Description:
Geologist Jim Schuetz PROJECT NAME: Cherry Farm Upwelling Downgradient from MW-04
Rig Type: Barge tri-pod PROJECT NUMBER: 742539 Northern most transect, 20 ft North of orthogonal
from MW-04, 15 feet from Gabion wall.
GROUNDWATER OBSERVATIONS Location Plan l
‘Water Weather: Sunny, 73-80 F
Level NA
Date Date/Time Start: 9/18/02-1636 SEE SITE PLAN
Time
Meas. Date/Time Finish: 9/19/02-1025
From
Sample | Sample| SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC - COMMENTS
Depth LD. Rec.
River level
> e
0-2 WOR/WOR| 13 |SILT, little Sand (fine), Gray, Dark Gray, wet, no odor, no sheen, no staining, Top of Sediments (TOS)
22 some organics
Bentonite Seal
2-4 12 13 |Silt and Sand (fine), Gray, no odor, no stain, no sheen, some organic material:
1/1 stems and root material.
(Double Valve Pump
4-6 2/2 24 |Sand (fine) and Silt to Silt and Sand (fine) to SILT, trace Sand (course). No
1/1 odor, or sheen . 5.0 Piezometer # 2352
Sand pack
68 2”/; 24 SAND (fine) little Silt, gray, no odor or sheen. Bentonite/Sand Seal
=95 3;3 18 SAND (fine) little Silt, gray, no odor or sheen, 0.0 Piezometer # 2351
E— Sand pack
Terminated soil boring at 9.5' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered
S8 = SPLIT SPOON SPT: 140# hammer with 30" drop using cathead.
WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM

PARSONS
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SS =SPLIT SPOON

PARSONS BORING/ Sheet _1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-2
Driller: Jeff Thew Location Description:
Geologist Jim Schuetz PROJECT NAME: Cherry Farm Upwelling Downgradient from MW-04
Rig Type: Barge tri-pod PROJECT NUMBER: 742539 Northern most transect, 20 ft North of orthogonal
from MW-04, 41 feet from Gabion wall.
GROUNDWATER OBSERVATIONS Location Plan I
Water Weather: 9/19/02: Cloudy, 73-80 F; 10/01/02: Partly Cloudy, Windy 67 F
Level NA
Date Date/Time Start: 9/19/02- 150, sampling SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/01/02-913, insturment installations
From
Sampld Sample{ SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth| LD. Rec. .
River level
-—»i 4" !4-—
0-2 WOR/WOR 7 |Sand (fine) and Silt, trace Gravel, Gray Gray, wet, no odor, no sheen, no staining, some Top of Sediments (TOS)
WOR?2 organics
Bentonite Seal
2-4 1/1 18 . ..
" SAND (fine) some Silt, trace gravel, gray, noodor, no staining.
46 ?{)l/g 24 SAND (fine) some Silt, gray, no staining, no odor.
6-8 il 24 SAND (fine) some Silt, gray, no odor or sheen.
14/12 Double Valve Pump
Piezometer # 2353
8-10 3/4 24 Same as above Sand pack
4/3
Bentonite/Sand Seal
10-12 7/8 24 |SAND (fine), little Silt, gray, no odor, no sheen.
5/4
Piezometer # 2354
12-13 8/10 12 |SAND (fine), trace Silt, gray, no odor, no sheen. 2cm thick piece of tree or wood hoizontal
to sediments, appears to be natural. Sand pack
Terminated soil boring at 13.0' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered

SPT: 140# hammer with 30" drop using cathead.

WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM

PARSONS
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SS = SPLIT SPOON

PARSONS BORING/ Sheet 1  of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-3
Driller: Jeff Thew Location Description: !
Geologist Jim Schuetz PROJECT NAME: Cherry Farm Upwelling Downgradient from MW-04
Rig Type: Barge tri-pod PROJECT NUMBER: 742539 40 ft South of orthogonal
from MW-04, 16.5 feet from Gabion wall.
GROUNDWATER OBSERVATIONS Location Plan |
'Water Weather: Partly Cloudy, Windy ~ 20-22 knots, 67 F
Level NA
Date Date/Time Start: 10/1/2002, 1115 SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/1/2002, 1640
From
Sample| Sample| SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth | LD. Rec. '
River level
2' above TOS
0-2 W;)/l;/Z 16 Organics, river vegetation, Clayey Silt, Silt, ray, no odor or sheen. Top of Sediments (TOS)
Bentonite Seal
2-4 12 18 |TOP: Clayey Silt, gray
1/2 Bottom: SILT, little Sand (fine), gray, no odoror sheen.
Double Valve Pump
4-6 1/2 20 |SILT, trace Sand (fine), grades to SILT, trace Sand, soft, trace Clay. No odor or Piezometer # 2356
2/1 sheen. Sand pack
6-8 3/3 18 ISAND (fine) and Silt, gray, no odor or sheen.
4/8
Bentonite/Sand Seal
510 3l 24 SAND (fine) little Silt, no odor or sheen.
8/10 Piezometer # 2355
Sand pack
Terminated soil boring at 13.0' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered

SPT: 140# hammer with 30" drop using cathead.

WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM
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PARSONS BORING/ Sheet 1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-4
Driller: Jeff Thew Location Description: ]
Geologist Jim Schuetz PROJECT NAME: Cherry Farm Upwelling Downgradient from MW-04
Rig Type: Barge tri-pod PROJECT NUMBER: 742539 40 ft South of orthogonal
from MW-04, 41 feet from Gabion wall.
GROUNDWATER OBSERVATIONS Location Plan l l
‘Water Weather: Cloudy, showers likely, 65 F, slight breeze
Level NA
Date Date/Time Start: 10/02/02 840 SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/02/02, 1120
From
Sample | Sample] SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth LD. Rec.
River level
1.8' water
> o e |
02 W?/l:” § Clayey Silt, trace Gravel (fine), organics, dark gray, no odor or sheen. Top of Sediments (TOS)
Bentonite Seal
2-4 212 20 |Clayey Silt to Silt and Sand (fine), organics, river vegetation, gray, no odor or
11 sheen.
46 ig 20 SAND (fine) and Silt, trace Gravel, Gray, organics, no odor or sheen.
&8 315 18 SAND (fine) some Silt, gray, no odor or sheen.
516 Double Valve Pump
7.0 Piezometer # 2357
8-10 6/5 18 Same as above Sand pack
5/5
Bentonite/Sand Seal
10-12 6/8 20 |SAND (fine), trace Silt, gray, no odor, no sheen.
717
. Piezometer # 2358
12-13 5/8 12 |Same as above. 120
Sand pack
Terminated soil boring at 13.0' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered
SS = SPLIT SPOON SPT: 140# hammer with 30" drop using cathead.
WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM
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SS = SPLIT SPOON

PARSONS BORING/ Sheet 1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-5
Driller: Jeff Thew Location Description:
Geologist Jim Schuetz PROJECT NAME:  Cherry Farm Upweliing Downgradient from MW-05, 13 feet from shore
Rig Type: Barge tri-pod PROJECT NUMBER: 742539
GROUNDWATER OBSERVATIONS Location Plan f
‘Water Weather: Cloudy, Calm, 65 F
Level NA
Date PDate/Time Start: 10/4/2002, 815 SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/4/2002, 1100
From :
Sample SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth Rec.
River level
1.5" above TOS
0-2 WOR/WOR! 6 Mud, organics, soft, Silt, no ordor. Top of Sediments (TOS)
WOR/WOR;
Bentonite Seal
2-4 1/1 20 |[Clayey Silt, organics, no odor.
2/1
Double Valve Pump
4-6 4/8 6 Silt and Sand, gray, no odor. Piezometer # 2360
6/6 Sand pack
6-8 416 12 {Silt and Sand (fine) to Sand (fine) some Silt gray no odor.
8/12
Bentonite/Sand Seal
810 18(;/65 24_ISAND (fine) little Silt, gray, no odor or sheen.
Piezometer # 2359
10-11 8/8 10 |Same as above
Sand pack
Terminated soil boring at 11.5' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered

SPT: 140# hammer with 30" drop using cathead.

WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM PARSONS
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PARSONS BORING/ Sheet 1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-6
Driller: Jeff Thew Location Description: |
Geologist Jim Schuetz PROJECT NAME: Cherry Farm Upwelling Downgradient from MW-05, 10 feet from outer edge of
Rig Type: Barge tri-pod PROJECT NUMBER: 742539 Island.
GROUNDWATER OBSERVATIONS Location Plan ]
Water Weather: Intermittent rain, 65 F
Level NA
Date Date/Time Start: 10/3/2002, 1415 SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/3/2002, 1655
From
Sample SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth Rec.
River level
3.5' above TOS
=
0-2 WOR/WOR| 0 No recovery Top of Sediments (TOS)
WOR/WOR
Bentonite Seal
2-4 WOR/WOR| 22 [Clay and Silt, gray, no odor.
WOR/WOR
Double Valve Pump
4-6 WOR. 8 SAND (fine), some Silt, gray, no odor. Piezometer # 2362
6/5 15 Sand pack
6-8 204 14 |Same as above
517
Bentonite/Sand Seal
810 18 18 _|same asabove
9/8
Piezometer # 2361
10-11 717 10  |Same as above 1L
Sand pack
Terminated soil boring at 11.0' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered

SS = SPLIT SPOON

SPT: 140# hammer with 30" drop using cathead.

WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM

PARSONS

P:\742539\techupwilogs.xis




SS = SPLIT SPOON

PARSONS BORING/ Sheet 1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-7
Driller: Jeff Thew Location Description: l
Geologist Jim Schuetz PROJECT NAME:  Cherry Farm Upwelling Downgradient from MW-03, 12 feet from shore.
Rig Type: Barge tri-pod PROJECT NUMBER: 742539
GROUNDWATER OBSERVATIONS Location Plan l
Water Weather: Cloudy, slight breeze, showers, 65 F
Level NA
Date Date/Time Start: 10/2/2002, 1430 SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/3/2002, 1655
From
Sample SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth Rec.
River level
1.3' above TOS
e = _
0-2 WOR/WOR| 6 Organic mud, black, organic odor Top of Sediments (TOS)
WOR/WOR]
Bentonite Seal
2-4 WOR/WOR| 12 |Organic mud, no fill, Bottom 8" Clayey Silt, Dark gray, no sheen
WOR/WORI
Double Valve Pump
46 WOR 8 SAND (fine), some Silt, gray, no odor or sheen Piezometer # 2364
1.0 Sand pack
6-8 6/8 14 |SAND (fine) little Silt, gray, no odor or sheen
12/12
Bentonite/Sand Seal
§-10 319 16 lSame as above
13/12
Piezometer # 2363
10-12 8/6 12 |Same as above 1.0
10/11 Sand pack
Terminated soil boring at 12.0' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered

SPT: 140# hammer with 30" drop using cathead.

‘WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM
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SS = SPLIT SPOON

PARSONS BORING/ Sheet 1 of 1
Contractor: Northstar DRILLING RECORD WELL NO. RS-8
Driller: Jeff Thew ) Location Description:
Geologist Jim Schuetz PROJECT NAME: Cherry Farm Upwelling Downeradient from MW-05, 10.2 feet from outer edge of
Rig Type: Barge tri-pod PROJECT NUMBER: 742539 See diagram
GROUNDWATER OBSERVATIONS Location Plan
Water Weather: Intermittent rain, 65 F
Level NA
Date PDate/Time Start: 10/3/2002, 1135 SEE SITE PLAN
Time
Meas. Date/Time Finish: 10/3/2002, 11400
From
Sample SPT in. FIELD IDENTIFICATION OF MATERIAL SCHEMATIC COMMENTS
Depth Rec. .
River level
3.5" above TOS
N
02 WOR/WOR| 8 oo black T N\__/|Topof Sediments (TOS)
WOR/WOR|
Bentonite Seal
2-4 WOR/WOR| 18 [Clayey-Silt, dark gray, no odor.
WOR/WOR|
Double Valve Pump
4-6 4/7 6 Same as above Piezometer # 2365
11/10 0 Sand pack
6-8 5/6 6 |SAND (fine) little Silt, gray, no odor.
7712
Bentonite/Sand Seal
8:10 l?ﬁZ L isanD (fine) trace Silt, gray, no odor
Piezometer # 2366
10-11 517 12 |Same as above 10.5
Sand pack
Terminated soil boring at 11.0' BTOS*.
COMMENTS:
SAMPLING METHOD BTOS: below top of sediments, in. Rec: inches recovered

SPT: 140# hammer with 30" drop using cathead.

WOR: Weight of Rods

Printed on 1/2/2003 at 5:47 PM
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