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REMEDIAL INVESTIGATION

NAPI. DELINEATION AROUND THE FORMER LAGOON

Purpose

The purpose of the task was to delineate the extent of NAPL on the
ground water surface in the area of the former lagoon. Since NAPL was
found in a number of monitoring wells around the lagoon, temporary
wells were used to determine the areal extent of NAPL. The temporary
weli installation proceeded as an iterative program, extending to adjacent
off site areas when necessary, until the extent of NAPL in cach area was
fully delineated. Inaddition to the temporary wells, six test borings were
installed at locations around the former lagoon fo check whether NAPL.

was present in areas not previously investigated.

Procedures

Test Boring

Six test borings (TB-1 through TB-6) were advanced between 1 December
994 and 7 December 1994 at the locations showt in Figure 2-1. The test
horimgs were advanced to just below the ground water table. Ateach test
boring, contintious split spoon samplig was conducted down to the
capillary fringe (the subsurface =il interval immediately above the water
lable) utilizing a hollow stem auyer drilling rig. Subsurface 501l samples
were Lollected with decontaminated standard two-inch split spoons
driven in accordance with ASTM standards for penetration Test and Split-
Barrel Sampling of Soils (ASTMN D-1586-84). Upon retrieval and opening
of the split spoons, ambient volatile organic measurements were collected
with an organic vapor analyzer (OVA) or a photo-ionization detector
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(PID). The physical characteristics of the soil samples were also recorded
inalog. The logs included descriptions of volatile organic readings, odor,
penetration resistance, recovery, grain size, color, staining or visible

presence of NAPL and moisture content.

Samples of soil corresponding to the interval beginning at the capillary
fringe and extending through tie top of the water table were anaiyzed in
the field for Total Petroleum Hydrocarbons (TPH) with an HNU Hanby
Field Test Kit. Soil samples tromn these intervals in five of the six borii,,

had indications of hydrocarbons.

The HNu-Hanby system for TP analysis is a self-contained test kit. The
Hanby Method was documented in an EPA report on field measurement
techniques (USEPA, 1990) In this report, EPA found that the method
provided quantitative results with high levels of precision and accuracy.
Ty pical minimum detection limits are one part per million each for BTEX
(benzene, toluene, ethylbenzene and xylene), unleaded gasoline, diesel
fuel and crude oil. The on-site fest was completed in approximatedy 10

minutes.

The test procedure is as follows: first, a five-gram soil sample
(approximately two milliliters (ml)) is placed in a beaker. A 10-m!
ampoule of solvent is added to the soil which is agitated for three minutes.
Aftar allowing the sotl t0 settle, the solvent ts poured into a screw-top test
wibe 1o the 4.2 mi mark, Qne 10-md vial of color Jdevelopment cataiyst is
added and the test tube is vigarously shoken tor three runutes. Lastly,

N b and intensity of the resalting product are conipared to color
ctendards to deterinine the cortaminant type and conceatration. It a
rrdstire of coniponents exist i the seil, the resulting color will reflect their
presenice. A mixture of aromate compounds may interfere with one
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another resulting in a color and intensity that are not expected.
Weathered product comporents and high concentrations (greater than 800
ppm for No. 2 fuel oil) will alse produce skewed results. Generally, the

results are adequate to determine the most contaminated sample.

At fve of the six test borng locztions, both the physical characteristics and
the Fianby Meathod indicated that hydrocarbons were present. As a result,
a temporary well was installed at each of the five locations to determine it
NAPL was present in sufficient volume to accurnulate as a separate phase

on the ground water surface.
2122 Temporary Well Installation

The temporary well installation program of the OU-II RY was conducted in
two phases. The first phase was conducted from 22 Novernber 1994
through 18 January 1995 and involved on-site temporary well
instailations. The second phase, involving the off-site installaton of
temporary wells was conducted in February and April, 1996. Table 2-1
summarizes each on-site and off-site temporary well installation
completed during the course of this RI. The table notes those temporary
installations which were converted to permanent wells and those which

were abandoned.

Temporary well installations were abandoned as part of the OuU-1
remedial action These tempoary well installations which were not
sbandoned during implementation of the O1I-T remedial action were

bac kfitled with o bentonite cement grout i accordance with NYSDEC
TAGM HWE 894032 1egarding Jiiif cuttings. Also, some remporary wells
were fitted with protective casings s avoid damage duting the OU-1

remneaial action.
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The instalaticon of temporary v2ls began near the four known areas of
NAPL around the former wastewater lagoon. The designation of these

NAPL arcas, alang with the -xisting monitoring well which defines the

area, are:
e« LI WB-49
«» L2 WB-4
o L3 WR-2
« L4 WB-5

Temporary wells were installed at these four locations at increasing
distances from the existing monitoring wells until NAPL assodiated with

the former wastewater lagoon was not encountered.

The locations of the four NAPL. areas and the temporary wells installed
are shown on Figure 2-1. All the initial temporary well casings were
installed in one area at one time. The intent was to install the temporary
weil casings in as short a time frame as possible 50 that the initial
screening step could be completed relatively quickly. Continuous split
spoon sampling was conducted utilizing the same procedures as
previously described for the six test borings and for 13 of the temporary
well installations. At the remaining locations, as noted in Table 2-1, the
temporary wells were installed by drilling to a pre-determined depth and
“dropping” the well casing into the borehole. This technigue was
employed tor many of the off site temporary wells, near the extent of the
NAPL areas, where adequate subswurface infoymation had already beent

obtannd.

After soil sampling, a two-inch PV emporary well casing was installed
in the Berehnle. The temporary well casing was constructed of 100 peet ool
siotted PV and five to 10 feat of riser pipe and was installed such that the
veened interval straddled the waier teble A sufficient acmount of the

A s -

FREM NORTHEANT 24 BRI el



Say = - - AT 1T
TAL 518 20T A1Rs L LR

annular space surtounding the cazng was backiilled with graded sand to
ensure that the casing was st-bie inside the boring (Figure 2-2), and the

Jriifing rig then moved to othe - location W install additional temporary

wells/ borings. The casings vrera left in place for a minimum of eight to 12

T

hours. The eirht- to 12-Tovs BYmrs: wvas based on NAPL recharge

L4
"%/Zﬂlging from 0.003 gallons per Twsr te 0.06 gailons per hour as

reported in the 1990 Fred C Hart Product Investigation Report. Based on
these rates, eight to 12 hours was deemed adequate to establish the

existence of NAPL in the ternporary wells.

After approximately eight to 12 hours of equilibration, water level and
NAPL thickness measurements were collected from each well. Water
level and product thickness measurements in the temporary well casings
were obtained with an electroni¢ interface probe accurate to (.01 teet. All
water level measurements were taken from the top of each temporary
casing and was recorded in a bound field notebook. All measuring
equipment was decontaminated between wells using an Alconox and

water solution and a tap water rinse.

Following the installation of the initial temporary wells, the NAPL
thickness measurements from each temporary well was plotted on a map.
In areas where NAPL was identified, another set of ternporary well
casings were installed at a distance of 10 to 100 feet radiating outward
fromn the first set. The appropriate distance was selected based upon the
thickness of the NAPL in the first set of wells. The precise spacing was
determined in the field. When an NYSDEC field representative was
prescnt during installation of texnporary wells, the representative wa
carsulted in the selecion of interval spacing. After installation of each
round of temporary wells, water level aud NAPL measurements woe

obtaited.
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This iterative process of ter posary well installation. was continued in

i t A
cack area until the extent of each NAVL plune was defined {i.e., no NAPL
present). NAPL delineation: ~oacinded only after consultation with the
NYSDEC projes t nianager At twe conclusion of both phases of NAPL
delineation, & map was prepared to show the location and extent of the

NAP! plume in cach defined area (see Section 3.1.1).
2.1.2.3 NAPL Testing

Representative samples of NAPL were collected trom several seiect
temporary wells. Samples were collected from eight on-site wells in \y)é}/
March 1995 (WB-2, WB-2-1A, WB-4, WB-4-4A, WB-5, WB-Y, TB-1-1A1A l/(/ \)f
and TB-6-1B1B) , two off-site wells in March 1996 (O5-C and O5-F) and

one off-site well (O5-0) and one on-site well (W B-9-3C2A).iit May 1996.

All samples were analyzed for PCBs.

Four of the samples collected in March 1995 (WB-2-1A, WB-4-44, TB-1-
1A1A and TB-6-1B1B) and the two samples collected in May 1996 (WB-9-
aC2A and OS-0) were also submitted to Worldwide Geosciences, Inc. for
fingerprint analysis via gas chromatography. The purpose of the
fingerprint analysis was to ascertain signature characteristics regarding
the type of petroleum hydrocarbons in each NAPL sample. These
signature characteristics were then evaluated to determine the type of

NAPL: NAPL similarities; and differences both within and between each

NAPL plume. If, for example, NAPL from two different source areas
merge, the composition of the NAPL would change accordingly.
Sinitarly, two seemingly discrete areas of NAPL adjacent to one another
which bave the same signature characteristics could indicate a single

plume and necessitate additional temporary well installations.
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Bach NAPL saunple was collected utilizing a bortom loading Jdisposable
polyet! ylene bailer. The bailer was lowered into the temporary well with
& dedicated polypropylene cord and the sample was retrieved. Bach
samnple was then placed in its appropriate sample container, placed on ice
and sent to Nytest Environmental, Inc. (NEI) via ovenught courier for

analysis with chain of custody documentation maintained throughout.

Baiddown Teshng

Baildown testing was conducted on the four monitoring well which have
historically contained product (WB-2, WB-4, WB-5, and WB-9) as well as
two other wells (MW-1 and WB-7} identified during monitoring activities
at the Site. This involved the estimmation of actual product thickness
through the graphical evaluation of depth to product (DTP), depth to
water (DTW), and apparent product thickness over time as measured
during recovery of hquid in the monitoring well. Specifically,
Gruszezenski's (1987) method was used where both product and water
were bailed from the wells until no further reduction of apparent product
thickness could be achieved, then the recovery of both DTW and DTP
were measured over time. The time intervals were similar to those used
during in-situ permeability tests and measurements were made until

readings stabilized.

During recovery, the product level approached the original static level.
However, the product/water interface initially rose then fell at some point
duiing recovery. This fall represented the displacement of water by the
over accumulation of product in the well. According to Gruszczenski the
distance from this point where the depth to water changes from a positive
to negative slope (inflection point) and the measured stabilized top of

proxduct is considered to be the actual mobile NAPL thickness in the
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fornution. The results of the Latidown test were tsed to determine i the
NAP! could be easily remov.ad from the formation, and provided an

accurate indication of NAPL (fd:kness within the formation.
Results

The test borings, temporary well installations and NAPL testing were
conducted at various time intervals between 1 November 1994 and 24
June 1996. Extensive subsurface information was collected during this
time. The subsurface geologic characteristics are contained in boring logs
for test borings and temporary wells from which split-spoon samples

were collected. The boring logs can be found in Appendix A.

The subsurface soils were also subjected to field testing for TI'H using the
Hanby kit. TPH results of a number of subsurface soil intervals at 20
boring or temporary well locations are provided in Table 2-2. These
locations are representative of the four NAPL areas and sections in

between these areas.

A summary of fluid level measurements collected from the on-site and off-
site temporary well locations is provided in Table 2-3. This table reflects
both ground water and NAPL elevations (when present) to yield a NAPL
thickness for each period of measurement. NAPL thickness measurements
for two selected time periods {18 January 1995 and 24 June 1996) are
shown in Figures 2-3 and 2-3.5, respectively. The GC fingerprint signature
exercise is also useful in evaluating differences or similarities between the

NAPL in the four areas.

The reported PCB concentrations in the 12 NAPL samples are

summarized in Table 2-4. The reported results range from non-detect to
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23 milligraums per kilogram (sog;/ k) (parts per million (ppm)). The

laboratory data and data validation reports are provided in Appendix B.

Baildown tests were conduchd on the six selected monitoring wells on
January 11,12 and 17, 1995, ‘These data are used in the F5S to determine
NAPL percent recovery to illustrate the magnitude of recoverable NAPPL.
The data and analysis are discussed in Section 5.2.1. The associated data

and data plots are included in Appendix C.

SO INVESTIGATION ALONG FORMER DISCHARGE LINE

i
(%3

22 Purpose

The purpose of the soil characterization task was to determine the quality
of the soil in the area adjacent to the former discharge line which
conveyed wastewater from the Old Treatment Plant to the outfall point at
Croton Bay. These soil samples were collected from borings installed

adjacent to the former discharge line.

222 Procedures

Soil sampling adjacent to the former discharge line was conducted from
January 26, 1995 through February 6, 1995. Soil borings were installed on
either side of the discharge pipe and spaced at approximately 100 foot
intervals (Figure 2-4). The soil borings were installed with a Geoprobe
drive point sampling device. One soil sample was collected from just
above the water table at the capillary fringe. The approximate depth to
ground water along the alignment of the discharge line was ascertained
from the existing monitoring wells in the Yard as well as any other
relevant investigations that were completed at the time the OU-TI RI was

implemented.
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