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1.0 INTRODUCTION

1.1 Purpose

The purpose of this report is to provide a comprehensive discussion of the various phases of remedial investigation
(RI) activities performed at the site. Delta Environmental Consultants, Inc. (Delta) was retained by H.B Fuller, the

parent company of the previous Monarch Chemicals Division, to perform the RI.

This RI report was prepared in order to better determine the nature, extent and fate of chemicals present in the
subsurface. As part of this RI, an evaluation was performed to determine the potential for chlorinated volatile
organic compounds (VOCs) to naturally attenuate and to evaluate the impacts of surfactants for their harm to human

health and the environment.

The purposes for performing the RI were to:

o identify previous operational activities that may have impacted the soil and ground water;

e delineate the nature and extent of previous releases to the soil and ground water;

e evaluate the risk to human health and the environment posed by the releases;

e determine the potential and time required for the chlorinated VOCs to naturally attenuate; and,

e recommend a long-term ground water monitoring program in order to monitor the VOCs and the rate of natural

attenuation.

1.2 Scope of Work

The RI included the following tasks:

e obtaining and chemically analyzing 32 soil samples;

e installing 11 water table monitoring wells, 3 telescoped deep monitoring wells and one piezometer;
e advancing 8 Geoprobe borings within the building;

e obtaining ground water samples from 5 of the Geoprobe borings and from each monitoring well, on one to six

occasions;
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e analyzing the ground water samples for chlorinated VOCs, surfactants and various indicator parameters in order
to delineate the nature and extent of releases to the soil and ground water and evaluate the potential for the

VOCs to naturally attenuate;

e performing rising head permeability tests in 6 of the monitoring wells (3 wells in the shallow unconfined zone

and the 3 telescoped monitoring wells) to determine order-of-magnitude hydraulic conductivity;

o installing 3 stream gauges to record the surface water elevations of the stream located immediately east of the
site;

e obtaining 3 surface water samples from the perennial stream on three occasions;

e  a literature search was conducted to review viable geologic publications in order to better characterize the local
geology;

e performing a toxicological evaluation of methyl blue active substance (MBAS), a common surfactant that was

used at the facility; and,

o performing fate and transport modeling to determine the ratio of VOC degradation and movement.

2.0 SITE SETTING

2.1 Site Location

The site, which consists of approximately 1.7 acres, is located at 61 Gates Avenue in Ontario County, Geneva, New
York, as illustrated in Figures 1 and 2. The site is accessed by Gates Avenue, which is contiguous to the southern

property boundary, as illustrated in Figure 2.

The site is located in an industrial area of Geneva. A furniture manufacture borders the site to the north. The New
York Central Railroad, an intermittent drainage ditch, vacant lots and residences border the site to the east. Vacant

manufacturing facilities are located south of Gates Avenue and on the contiguous property to the west of the site.

2.2 Site History

The site history was determined by reviewing a Phase I Environmental Assessment Report (prepared by
Environmental Strategies Corporation - ESC - in 1996) and interviewing former H.B. Fuller personnel that were

employed at the facility.

The facility was reportedly constructed in the 1910°s and was improved with additions in the 1930’s and 1950°s. A

boiler and circuit board manufacturer operated the facility until it was purchased in 1979 by Monarch Chemical
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(Monarch), a former operating division of H.B. Fuller Company. Monarch used the facility to manufacturer food
grade cleaners/sanitizers used in the dairy and related industries. In 1996, H.B. Fuller Company sold the property

and the business to Haltrachem. Haltrachem continues to engage in the same production activities that were

performed by Monarch.

Aerial photographs and Sanborn maps were reviewed by ESC as part of the Phase I. The 1967 Sanborn map
indicates the site was occupied by Magnetic Components, Inc. The north portions of the building were used for
circuit board manufacturing and impregnation of capacitors and associated board components. The 1971 aerial

photograph indicates the storage of material in containers, north of the building.

2.3 Site Conditions anﬂ Operations

The main structures present at the site include:

e a 33,700 square foot production building;

¢ exterior bulk liquid powder loading and unloading areas; and,

e parking and truck turnaround areas.

Haltrachem stores, mixes and packages powdered and liquid cleaners and sanitizers. The main raw materials
include acids, caustics, sodium hypochloride and surfactants. Bulk liquids are delivered by tanker truck. The
tankers are connected to pipes located outside of the east side of the building, within a concrete secondary
containment area. Additional raw materials are delivered by truck in drums and unloaded at a dock along the
southeast corner of the building. Materials are transferred in batches from storage tanks or drums to the mixing
tanks located within the building. The mixing tanks are connected by pipes to the bulk loading/unloading area

located adjacent to the northeast portion of the building.

VOCs are not used in bulk by Haltrachem and were not used by Monarch. Based on our knowledge of circuit board
manufacturing activities, chlorinated and non-chlorinated VOCs were probably used to clean parts of the circuit

boards.

In 1992, the former wastewater sump, illustrated in Figure 2, was determined to be leaking. An unknown quantity
of untreated wastewater containing dilute solutions of acids, bases and surfactants was released to the underlying

soil. The unit was repaired and fitted with a polyvinylchloride (PVC) liner.
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3.0 PHYSICAL SETTING

3.1 Regional Geology

The site is located in the Finger Lakes region of New York, which is located along the northern edge of the
glaciated Appalachian Plateau Physiographic province. The Finger Lakes region is underlain by one of two

surficial units that include:
1. Consolidated, Paleozoic sedimentary rock consisting of shales, sandstones and limestones; or,

2. Unconsolidated, Quaternary surficial deposits of glacial or alluvial origin (sands, gravels, silts and clays).

These surficial deposits are underlain by igneous and/or metamorphic rocks of Precambrian age.

Paleozoic sedimentary rocks underlying this region range in thickness from 4,000 feet in the northern region to
approximately 9,000 feet in the southern region. With the exception of jointing and gentle tilting of the formations

in the southern region, these beds have been subject to relatively little deformation since they were deposited.

The unconsolidated, Pleistocene material was deposited either directly or indirectly from the Laurentide ice sheet.
These deposits vary in thickness ranging from 300 feet in the northern region to an average thickness of 50 feet
throughout the remainder of the region. The unconsolidated material is subdivided into three distinct types on the
basis of grain size, range in grain size of the component particles and the presence or absence of stratification.

These units are:
1. till: unstratified mixture of rock particles ranging in size from clay to boulders;

2. coarse grained deposits: deltas, kames and glacial outwash deposits consisting of stratified material ranging in

size from fine sand to cobbles; and

3. fine grained deposits: lake bottom sediments consisting of stratified materials ranging in size from clay through

fine sand.

3.2 Regional Hydrogeology

Ground water in the Finger Lakes region occurs in two hydrogeologic units comprised of the surficial glacial drift
(unconsolidated sand, gravels and silts and clays) aquifer and the underlying Paleozoic bedrock aquifer. Ground
water in the unconsolidated unit usually exists under unconfined conditions in intergranular pores. Ground water
within the bedrock exists under confined or unconfined conditions and occurs primarily along bedding features due

to a lack of continuous intergranular porosity. Ground water in the saturated, unconsolidated unit is recharged by
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the infiltration of rainfall and from losing surface water bodies such as streams and ponds. The bedrock aquifer is

generally recharged by infiltration of ground water from the overlying unconsolidated aquifer.

3.3 Site Geology

The site geology was characterized by advancing a series of soil borings and installing 14 ground water monitoring
wells and one piezometer. The locations of the monitoring wells are illustrated in Figure 3. Boring logs and

monitoring well construction characteristics associated with each well are presented in Appendix A.

Based on the information obtained from the soil borings, two geologic cross sections were developed through the
areas shown in Figure 3. Figures 4 and 5 are geologic cross sections from A-A’ and B-B’, respectively. As
illustrated on the cross sections, the site is underlain by unconsolidated sedimentary deposits consisting of numerous
stratigraphic facies consisting of fine to coarse sands, gravels, silts, clays and glacial till to a depth of approximately
20 feet below ground surface (bgs). Bedrock was not encountered during monitoring well installation, but has been

reported in the Geneva, New York area to occur at depths ranging from 30 to 300 feet bgs.

3.4 Site Hydrogeology

Eleven water table monitoring wells were installed in the shallow portion of the unconsolidated aquifer and three
telescoping ground water monitoring wells were installed into the lower portion of the unconsolidated aquifer. The
purposes of installing these monitoring wells were to evaluate chemical quality of the ground water, obtain ground

water levels and to characterize the hydrogeology beneath the site.

The monitoring wells range in depth from 8 to 26 feet bgs. Table 1 summarizes the construction characteristics of
each well. Table 2 presents the ground water elevation data for the monitoring wells installed at the facility. Depths
to the water table, based on the most recent measurements obtained on July 16, 1998, range from 4.15 feet bgs at
monitoring well MW-104 to 10.50 feet bgs at monitoring well MW-107. Review of Table 1 indicates the annual
fluctuation of the water table is approximately 5.6 feet. The seasonal high water table elevations were reported in

February 1998 and the seasonal low water elevations were reported during August or September.

An anomaly with respect to observed fluctuations within the water table was consistently observed at the location of
monitoring well MW-104. The greatest change in water levels observed during the monitoring period at monitoring
well MW-104 was 0.66 feet. In an attempt to determine the cause of this anomaly, the following tasks were

performed:
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o  Weekly water level readings were obtained from all of the monitoring wells for a period of 7 continuous weeks

(from August 15 through September 26, 1997).

o Daily precipitation values were obtained from the New York Agricultural Experiment Station, Geneva facility,

from August 9 through October 3, 1997.

o  Weekly water usage was obtained from Haltrachem to monitor the liquid volume of water used to assist in

determining the water balance of the facility.

The above data was obtained in order to determine if there was a correlation between precipitation or water usage
with respect to the anomalous ground water elevations observed at monitoring well MW-104. Weekly water level

readings, daily precipitation values and weekly water usage volumes are included as Appendix B.

Review of the ground water elevations in Table 2 with the precipitation and water usage data indicates that the water
table elevation at monitoring well MW-104 is consistently 5 to 10 feet higher than the elevations at proximate
monitoring wells MW-103 and MW-105. Fluctuations in the water table elevation at monitoring well MW-104 do
not vary with response to precipitation or water usage. In addition, roof drains are not present in the vicinity of

monitoring well MW-104.

Review of the boring log that was developed during the installation of monitoring well MW-104 indicates the
presence of a sand horizon from 5 to 8 feet bgs. This sand horizon is overlain by 5 feet of sandy, clayey silt.
Review of boring logs for monitoring wells MW-103 and MW-105 do not indicate the presence of the sand horizon
overlain by the sandy, clayey silt. In order to better determine the lateral extent of the sand horizon, three Geoprobe
soil borings (SB-1 through SB-3) were advanced on February 17, 1998 at the locations shown on Figure 2. Review
of these soil boring logs does not indicate the presence of the sand horizon that was encountered at monitoring well
MW-104. Based on these results, the water table elevation reported at monitoring well MW-104 is believed to be
present under semi-confined conditions due to the overlying silt, as indicated by minor changes in the water level
with respect to precipitation, water usage and overall changes observed at monitoring wells throughout the

remainder of the site.

Water table contour maps, based upon measurements obtained from the water table monitoring wells on October 22,
1996, February 18, 1998 and May 25, 1998, are presented in Figures 6 through 8, respectively. The horizontal
hydraulic gradient (Ah/AL) based on data obtained on February 18, 1998 between monitoring wells MW-101,
MW-105 and MW-111 is 0.056 (calculations are presented in Appendix C). Review of these figures indicates that
the ground water flow direction at the water table is toward the drainage ditch located east of the railroad tracks.

This flow also mimics the surface topography at the site.
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Based on water table elevation data obtained from monitoring wells MW-106 and MW-108 (located east of the

drainage ditch), ground water also flows toward the drainage ditch.

Static water level readings were obtained from the three nested wells (MW-101/201, MW-102/202 and
MW-108/203). Review of this data, as presented in Appendix C, indicates a downward vertical gradient of ground

water flow at each well cluster. The average gradient for each cluster is presented below:

Wells Average Gradient
MW-101/201 0.385
MW-102/202 0.458
MW-108/203 0.673

This data indicates that a downward vertical gradient is present at the site that is greater than the horizontal

hydraulic gradient of 0.056 that was calculated for the February 18, 1998 readings.

Review of the vertical gradient data for well cluster MW-108/203 indicates a continuous decrease in the downward
gradient since the installation of monitoring well MW-203 in August 1997. Review of the depth to water readings
from August 15 through September 26, 1997 at monitoring well MW-203 (with respect to the water table data
obtained from deep wells MW-201 and MW-202 during the same time period) indicates a continued increase in the
ground water elevation at monitoring well MW-203. The ground water elevation at monitoring wells MW-201 and

MW-202 during this time period fluctuated upward and downward at distances less than 0.36 feet.

Review of the ground water elevations for monitoring wells MW-201, MW-202 and MW-203 from February, May
and July 1998 indicates a decrease in the water elevations in all three wells from February to May, and an increase
in the ground water elevations at all the monitoring wells from May to July. These data indicate that either the
water level at monitoring well MW-203 did not reach static conditions until after September 26, 1997, or the
continued decreased vertical gradient at monitoring well MW-108/203 is in direct response to changing surface

water elevations in the adjacent drainage ditch.

Rising head field permeability (slug) tests were performed at monitoring wells MW-101, MW-102, MW-105,
MW-201 and MW-202 in August 1997. The results of the tests are graphically displayed in Appendix D. Based on
the test results, the average geometric horizontal hydraulic conductivity of material at the water table is 1.35 feet per

day. The average geometric hydraulic conductivity of the material at a depth of 20 to 26 bgs is 0.34 feet per day.
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Assuming an effective porosity of 28% for silty sand, the estimated ground water velocity at the water table is

approximately 0.27 feet per day. V=K x Ah
ne AL

3.5 Surface Water

An intermittent drainage ditch is located immediately east of the railroad tracks, as illustrated in Figure 2. Flow
within this drainage feature varies with response to precipitation, melting of snow and, to a lesser extent, ground
water discharge. Three stream staff gauges were installed within the ditch at the locations illustrated in Figure 3
(identified as Stream-A, Stream-B and Stream-C). Depth to surface water measurements were obtained from
Stream-A and Stream-B on nine occasions and Stream-C on two occasions, as presented in Table 2. Surface water
elevations in the drainage ditch are consistently lower than the water table elevations at monitoring wells MW-103,

MW-105 and MW-108, thus the ditch is considered a gaining surface water feature.

According to Tom Rafferty, an engineer with the City of Geneva, surface water within the drainage feature is
believed to flow to the Geneva stormwater sewer system. The outfall location is believed to be Seneca Lake.
Visual observations and the surface water elevation data indicate that water within this drainage feature flows in a
southerly direction. Visual observations during the May 1998 gauging event did not indicate the presence of

flowing water within the drainage ditch.

The New York Department of Environmental Conservation (DEC) has established surface water classifications and
standards (New York State Code, Rules and Regulations Title 6, Chapter X, Part 700-706). Fresh surface waters are

classified into one of four categories, as summarized below:

1. Class A: Best usage as a source of water supply for drinking, culinary or food processing purposes, primary

and secondary contact recreation and fishing. The water shall be suitable for fish propagation and survival.

2. Class B: Best usage as primary and secondary contact recreation and fishing. These waters shall be suitable for

fish propagation and survival.
3. Class C: Bestusage is fishing. These waters shall be suitable for fish propagation and survival.

4. Class D: Best usage is fishing. Due to such natural conditions as intermittency of flow, water conditions are
not conducive to propagation game fishery or stream bed conditions, the water will not support fish

propagation.

Based on our interpretation of the surface water classification and a telephone conversation with Mr. Jim Beech of

the DEC, the drainage ditch is classified as a Class D surface water body.
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The closest perennial surface water body is a tributary of Marsh Creek (located approximately 500 feet north of the

site), as illustrated in Figure 1. The main branch of March Creek is located approximately 1,500 feet southeast of

the site and flows into Seneca Lake.

Seneca Lake’s maximum and minimum water levels from October 1996 to September 1997 were 446.65 and 443.49
feet above mean sea level, respectively. Seneca Lake’s mean water levels were obtained from “Water Resources

Data- New York Water Year 1997”.

3.6 Site Topography

Based on a site survey performed by Leonard A. Gardner, a New York licensed surveyor, surface elevation at the
site ranges from 463 feet above mean sea level (msl) in the central portion of the site to 458 feet above msl in the
southern portion of the site. Immediately east of the railroad tracks, land surface slopes off to 450 feet msl. The
regional topographic slope is south towards Seneca Lake which has a surface elevation of approximately 440 feet

msl.

Stormwater runoff from the building roof, southern paved parking lot and the southern portion of the gravel
driveway, located immediately east of the building, flow into two catch basins located in the southern portion of the
site. Water in these catch basins is directed to the City of Geneva stormwater drain line that is located underneath

Gates Avenue. Stormwater from the northern, undeveloped portion of the site percolates into the ground.

3.7 Water Resources

The City of Geneva obtains drinking water from Seneca Lake. According to Tom Rafferty, all residences,
businesses and industries within the city boundaries of Geneva are connected to the municipal water system. A city

ordinance prohibits the consumptive use of ground water from supply wells.

4.0 FIELD ACTIVITIES

The RI field activities were conducted using a phased approach. The subsequent phases of investigation were based

upon results obtained from the previous phases. The purposes of performing the field activities were to:
o further investigate the nature and extent of chlorinated VOCs and MBAS;
e better characterize the site geology and hydrogeology;

e obtain data to perform an initial site screening to determine the potential for the chlorinated VOCs to naturally

attenuate; and,
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propose realistic, risk-based remedial options.

The following field activities were performed as part of the RI:

May 1996: Phase II Environmental Assessment performed by Leggette, Brashears & Graham, Inc. (LBG)

Installation and sampling of five ground water monitoring wells (MW-101 through MW-105).
Performing field permeability tests in each monitoring well.

Obtaining seven soil samples for laboratory analysis.

October 1996: Additional soil and ground water sampling and analysis (performed by Delta).

Advancing eight Geoprobe borings within the building to an estimated depth of 10 feet.
Obtaining 25 soil and 5 ground water samples from the Geoprobe borings within the building.
Obtaining ground water samples from the five existing monitoring wells.

Analyzing the samples for VOCs, MBAS and selected biological parameters.

July 1997: Additional monitoring well installation (performed by Delta).

Installation and sampling of three water table monitoring wells (MW-106 though MW-108) and three
telescoping monitoring wells (MW-201 through MW-203) and one piezometer (P-1).

Installation of two staff gauges (Stream-A and Stream-B).

Performing field permeability tests on three water table and two telescoping monitoring wells.
Obtaining ground water samples from each monitoring well.

Analyzing each sample for VOCs, MBAS and field indicator parameters (pH, dissolved oxygen,
specific conductivity, temperature and redox potential).

Obtaining water level readings in all monitoring wells on a weekly basis for seven consecutive weeks
(as previously discussed in Section 3.4).

Obtaining precipitation records and municipal water usage from August 9 through September 29,

1997.

February 1998 (performed by Delta).

Installation of three water table monitoring wells (MW-109 through MW-111).

Advancement of three soil borings (SB-1 through SB-3).

Obtaining ground water samples from all of the monitoring wells.

Obtaining three surface water samples (SW-1 through SW-3).

Analyzing each ground water sample for VOCs, MBAS and field indicator parameters (pH, dissolved

oxygen, specific conductivity, temperature and redox potential).

May 1998 (performed by Delta).

Installing one additional staff gauge.
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— Obtaining ground water samples from monitoring wells MW-101, MW-102 and MW-109. Samples
were proposed to be obtained from monitoring wells MW-110 and MW-111, but these wells were dry
at the time of the field sampling.
— Obtaining surface water samples from SW-1 through SW-3.

—  Analyzing each sample for VOCs and selected biological parameters.

e July 1998 (performed by Delta).

— Installing one additional staff gauge.

— Obtaining ground water samples from monitoring wells MW-101, MW-102 and MW-109. Samples
were proposed to be obtained from monitoring wells MW-110 and MW-111, but these wells were dry
at the time of the field sampling.

— Obtaining surface water samples from SW-1 through SW-3.

— Analyzing each sample for VOCs.

4.1 Soil Sampling

A total of 32 soil samples were obtained from 14 locations between May and October 1996. Table 3 summarizes
specific information regarding the sample date, depth and analytical protocol. The locations of each sample are

illustrated in Figure 2.

Eight soil samples were obtained by LBG for the Phase II Environmental Assessment. The depth of these samples

ranged from ground surface to six feet bgs.

In October 1996, ten Geoprobe borings (GP-01 through GP-10) were advanced at the approximate locations shown
in Figure 1. Geoprobe GP-01 was advanced to a depth of 31 feet at a likely background location, north of the
facility at the edge of the wooded portion of the property. The soil was sampled continuously from the ground
surface until refusal was encountered at 31 feet. A Delta geologist recorded the material encountered in order to
identify deep stratigraphic zones that could act as potential ground water migration pathways, aquifers and
aquacludes. Three soil samples were obtained from Geoprobe boring GP-01 to evaluate physical soil parameters
(bulk density, total organic carbon and porosity) in order to assist in evaluating chemical fate and transport
processes. Two samples were obtained from the unsaturated soil (4-5 and 5-6 feet bgs) and one sample was

obtained from the saturated zone (9-10 feet bgs).

Geoprobe borings GP-02 through GP-10 were advanced in the building at the approximate locations shown in
Figure 1. A percussion bit was used to penetrate the concrete floor of the building and continuous split-spoon

samples were collected to a depth of 10 feet bgs. Geoprobe location GP-02 was advanced and sampled to a depth
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of 15.5 feet bgs. The soil samples were visually classified and a portion of the sample from each interval was
placed into a pair of glass jars, one of which was used for head space screening using a photoionization detector
(PID). The samples that displayed the greatest PID reading from each Geoprobe boring had the other jar of the pair
submitted for laboratory analysis. If elevated PID readings were not observed, the sample from the capillary fringe
was submitted for analysis. The water table was encountered at depths ranging from 3.5 - 7 feet bgs. Soil samples
were not obtained from Geoprobe boring GP-07 since a second foundation was encountered below the existing

concrete floor.

In February 1998, three soil borings (SB-1 through SB-3) were advanced at the location illustrated in Figure 2.
These samples were advanced in order to better characterize the shallow subsurface geology and hydrogeology, as

discussed in Sections 3.3 and 3.4.

4.2 Monitoring Well Installation

Five water table monitoring wells (MW-101 through MW-105) were installed in the shallow unconsolidated aquifer
by LBG on May 23 and 24, 1996. In October 1996 and February 1998, Delta installed five additional ground water
monitoring wells (MW-106 through MW-111) to further delineate the horizontal extent of the VOC plume in the
shallow unconsolidated aquifer. In addition, Delta installed three telescoping ground water monitoring wells in

October 1996, to further characterize the subsurface geology and to delineate the vertical extent of the VOC plume.

The water table monitoring wells were constructed of two-inch diameter, schedule 40 PVC casing and completed
with 10 feet of factory slotted (0.02 inch) PVC screen. A PVC riser pipe was installed to ground surface after drilling
tools were withdrawn from the borings. A silica sand pack was set in the annular space to a level of approximately 2-4
feet above the top of the screened interval. A 2-foot thick bentonite seal was placed above the sand pack and the
remaining annular space was grouted to the surface with neat, cement grout. The well was outfitted with a sealing,

locking cap and protective manway cover.

The borings for the deep unconsolidated material wells (MW-201 through MW-203) were initially advanced to 20 feet
bgs. A 20-foot section of 4-inch diameter steel casing was installed and grouted in place to seal off the water bearing
zones above 20 feet. The grout was then allowed to cure approximately 24 hours. The boring was then advanced in the
bedrock to a total depth of 25 feet bgs, or placed just above the clay horizon identified in Geoprobe boring GP-01
during Delta’s October 1996 investigation. Three to five feet of flush thread, factory slotted (0.02 inch) PVC screen
and enough PVC riser pipe to extend to ground surface was installed after drilling tools were withdrawn from the
borings. A silica sand pack was set in the annular space to a level of approximately 2-4 feet above the top of the

screened interval. A 2-foot thick bentonite seal was placed above the sand pack and the remaining annular space was
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grouted to the surface with neat, cement grout. The well was completed with a sealing, locking cap and protective

manway cover. Monitoring well construction details are included as Appendix A.

The soil cuttings derived from the drilling process were containerized in 55-gallon drums and disposed of
appropriately at permitted facilities. The drilling equipment was steam cleaned prior to and between all monitoring

well locations to minimize the possibility of cross-contamination.

The monitoring well locations were professionally surveyed by Leonard A. Gardner for horizontal and vertical
control. The reference elevation of the ground surface and the monitoring well measuring points are presented in

Table 1.

4.3 Ground Water Sampling

Ground water samples were obtained from the various monitoring wells on six occasions between May 1996 and
July 1998. Ground water samples were also obtained in October 1996 from five Geoprobe locations identified in
Table 3. Temporary PVC screens were placed into the Geoprobe boreholes in order to permit the recovery of the

required volumes of water to perform the selected analyses.

Ground water samples were obtained by either bailing or low flow purging techniques. The low flow purging
techniques were utilized during the October 1996 and May 1998 sampling events. The purpose of performing the
low flow sampling was to minimize exposure of the samples to oxygen in order to obtain representative biological

and fate/transport parameters.

For the low flow sampling, a peristaltic pump was used to purge the monitoring wells and develop the temporary
Geoprobe wells (several of the Geoprobe wells were observed to have very slow recharge and were pumped dry).
The low flow sampling was also performed using a peristaltic pump and a flow-through 0.45 micron in-line filter
cartridge. Field measurements including pH, dissolved oxygen (DO), conductivity, temperature, and redox potential
were measured during purging and developing to evaluate well stabilization. In addition to the stabilization
parameters; alkalinity, total residual chlorine, free chlorine, total iron and soluble iron were also measured in the

field.

Three to five well volumes of standing water were removed by bailing prior to obtaining the samples. The samples
were obtained using disposable plastic bailers. Field indicator parameters including pH, DO, conductivity,

temperature, and redox potential were measured during purging to evaluate well stabilization.
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All the groundwater samples were placed on ice and packed in coolers for shipment to the analytical laboratory.

The purge and development water was placed in a 55-gallon steel drums.

4.4 Surface Water Sampling

Three surface water samples (SW-1 through SW-3) were obtained from the drainage ditch on three occasions since
February 1998. The samples were obtained by placing the sample jar directly into the water. Field measurements
were obtained including pH, DO, conductivity and temperature, then the surface water samples were placed on ice

and packed in coolers for shipment to the analytical laboratory.

5.0 LABORATORY ANALYSIS AND ANALYTICAL RESULTS

All of the samples collected by Delta and LBG were analyzed by a New York certified laboratory. Table 3
summarizes the analytical protocol for every sample that was collected during the various investigative phases.
Tables 4 through 7 present the analytical data collected during the investigations. These tables include only the
analytes that were detected above the laboratory method detection limits. The laboratory analytical reports are

included as Appendix E.

The soil results are referenced to the DEC Technical Assistance Guidance Manual (TAGM) soil to ground water
objectives. These objectives have been established to assist responsible parties in determining the potential for the
analytes present in the soil to impact the ground water. The ground water results are referenced to the DEC ground
water standards for Class GA fresh ground waters. All fresh water is classified Class GA and the best usage is as a
source of potable water. The surface water results are not referenced to objectives or standards since action levels

have not been established for Class D surface waters.

In summary, the following analyses were performed:

e VOCs;

e MBAS;

e bio-parameters (includes alkalinity, nitrate/nitrite, ammonia, sulfate, sulfide, sodium, chlorine, chloride, iron,
total organic carbon, total dissolved solids, chemical oxygen demand and biological oxygen demand);

e volatile fatty acids;

e light hydrocarbons (methane, ethane and ethylene);

e bulk density; and,

e  porosity.
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5.1 Volatile Organic Compounds

Volatile organic compounds were analyzed on all of the soil, ground water and soil samples that were obtained

during each phase of investigation. The VOC analytical results are discussed below.

5.1.1 Seil

Twenty-two soil samples were obtained from 13 locations and analyzed for VOCs. A summary of VOCs detected

in the soil, frequency of detection and the range of concentration is presented below:

Range of Amount of DEC 5
Aniis Frequengy of Concentration detections thzfl e:fceed Clean-up Objective
Detection ~ (mghkg)  cleanupobjective . (mgke)
Tetrachloroethene (PCE) 6/22 <0.0012 - 6.7 1 1.40
Trichloroethene (TCE) 4/22 <0.00066- 0.35 0 0.70
1,1,1-trichloroethene (TCA) 322 <0.00068 - 0.034 0 0.76
1,1-dichloroethane (DCA) 2/22 <0.00093 - 0.11 0 0.20
Cis-1,2-dichloroethene 3/22 <0.0097 - 0.21 0 0.30
Chloroform 3/22 <0.00099 - 0.012 0 0.30
Vinyl Chloride (VC) 0/22 <0.00090 - <0.060 0 0.20
Ethylbenzene 1/22 <0.00090 - 0.028 0 5.50
Toluene 1/22 <0.00040 - .0072 0 1.50

The VOC soil analytical results are presented in Table 4. This table contains all VOCs that were reported above the
analytical method detection limit. The DEC soil cleanup objectives to protect ground water are also listed for each

analyte, where established.

VOCs were not reported in 12 of the 22 soil samples. Detectable levels of VOCs were reported from within the
building at two of the eight Geoprobe sample locations (GP-02 and GP-04). Review of Table 4 indicates the
presence of PCE, TCE and DCA at Geoprobe location GP-02. All of these reported concentrations, with the
exception of the PCE concentration of 6.7 milligrams per kilogram (mg/kg) reported in the 14-foot sample, are
below DEC’s soil cleanup objectives to protect ground water (1.40 mg/kg). Soil sample GP-04, obtained at a depth

of 9 feet, contained a PCE concentration of 0.25 mg/kg.

Detectable levels of VOCs were reported in soil samples obtained from monitoring wells MW-101 through

MW-104. All of the reported values are below the DEC soil cleanup objective to protect ground water.
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5.1.2 Ground Water

Forty-five ground water samples were obtained from 19 locations and analyzed for VOCs. A summary of VOCs
detected in the ground water from the five temporary monitoring wells (installed in Geoprobe borings in October

1996), frequency of detection and the range of concentration is presented below:

T Range of Amount of detections ~ DEC Class GA™

: Frequency Concentration that exceed the DEC Standard
Avalyte ... OfDetection . (mgl . groundwaterstandard . (me/l)

PCE 0/5 <0.003 - <0.10 0 0.005

TCE 0/5 <0.00306- <0.10 0 0.005

TCA 0/5 <0.003 - 0.10 0 0.005

DCA 1/5 <0.020 - 0.005 0 0.005

Cis-1,2-dichloroethene 0/5 <0.0030 - <0.10 0 0.010

Chloroform 1/5 <0.020 - 0.003 0 0.007

vC _ 0/5 <0.003 - <0.10 0 0.002

Ethylbenzene 0/5 <0.0030 - <0.10 0 0.005

Toluene 0/5 <0.0030 - <0.10 0 0.005

Acetone 5/5 0.060 - 0.75 5 0.050

MIBK 2/5 <0.005 - 0.25 2 0.050

The VOC ground water analytical results are presented in Table 5. This table contains all VOCs that were reported
above the analytical method detection limit. The DEC ground water standard for Class GA ground waters is also

listed for each analyte, where established.

Ground water samples were obtained from all 14 monitoring wells on February 18, 1998. A summary of VOCs
detected in the ground water, frequency of detection and the range of concentration from this sampling event is

presented below:



Remedial Investigation Report
Geneva, New York

Page 17
" Rangeof Amount of detections DEC Class GA

: Frequency of Concentration that exceed the DEC Standard ‘
_Analyte Detection (mg/)  ground waterstandard. ~~ (mg/d)

PCE 6/14 <0.006 -0.52 5 0.005

TCE 3/14 <0.003- 0.28 3 0.005

TCA 2/14 <0.003 - 0.40 2 0.005

DCA 5/14 <0.003 - 0.14 5 0.005

Cis-1,2-dichloroethene 4/14 <0.0030-0.22 0 0.010

Chloroform 2/14 <0.006 - 0.005 0 0.007

vC 3/14 <0.002 - 0.250 3 0.002

Ethylbenzene 0/14 <0.0030 - <0.030 0 0.005

Toluene 0/14 <0.0030 - <0.030 0 0.005

Acetone 3/14 <0.010-0.110 2 0.050

MIBK 0/14 <0.010 - <0.10 0 0.050

Based on the results of the February 1998 ground water sampling event, isoconcentration maps were established for
the following chlorinated VOCs: PCE, TCE, TCA, DCA, and VC. These isoconcentration maps are presented in
Figures 9 through 13, respectively. The isoconcentration contours are inferred based on the existing data and
estimated ground water flow directions. Figures 14 and 15 illustrate dissolved TCE isoconcentration cross sections

A-A’ and B-B’, respectively, as inferred from the February 1998 data.

An isoconcentration map was also developed for acetone based on the October 1996 sampling from within the

building and monitoring wells MW-101 through MW-105. This map is presented as Figure 16.

All targeted VOCs continue to be reported below method detection limits or DEC standards at water table

monitoring wells MW-101, MW-106, MW-108, MW-110 and all three nested monitoring wells.

Ground water at monitoring wells MW-104, MW-105, MW-107 and MW-111 contain VOCs at levels that are
below the DEC ground water standards, with the exception of PCE at monitoring well MW-107 (0.006 mg/l) and
DCA at monitoring well MW-111 (0.033 mg/1).

Ground water at monitoring wells MW-102, MW-103 and MW-109 historically have exhibited dissolved
concentrations of PCE, TCE and associated degradation products in excess of the DEC ground water standards.

Figures 17 through 19 present graphs of the chlorinated VOCs with respect to time at monitoring wells MW-102,
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MW-103 and MW-109. Review of these figures indicates cyclical decreases and increases in the values of
dissolved VOCs with respect to fluctuations of the water table. The higher concentrations of TCE are reported

during times of higher water levels. The VC levels in the ground water at monitoring well MW-102 continue to

increase while the remaining daughter products have leveled off or decreased.

5.1.3 Surface Water

Surface water samples were obtained from locations SW-1 through SW-3 on three occasions (February, March and
July 1998). The surface water analytical results are presented in Table 7. Review of Table 7 indicates the presence
of DCA and DCE in two (March and July 1998) of the three sample events at locations SW-2 and SW-3. The
maximum concentration of DCA and DCE were 0.009 mg/l and 0.005 mg/l, respectively. Surface water quality
standards have not been promulgated by DEC for Class D water bodies. None of the VOCs were reported above the

analytical detection limit in the water samples obtained in February 1998.

5.2 Methyl Blue Active Substances
5.2.1 Soil

Based on historical information (previous handling of MBAS within the building), eight soil samples were obtained
from eight Geoprobe locations within the building and analyzed for MBAS. All of the results indicate that MBAS

was reported below the analytical method detection limit as summarized in Table 4.

5.2.2 Ground Water

Thirty-two ground water samples were obtained from 18 locations and analyzed for MBAS. The MBAS ground
water analytical results are presented in Table 6. The DEC ground water standard for surfactants is 0.5 mg/l.
Review of Table 6 indicates MBAS concentrations in excess of the DEC standard at the location of all Geoprobe
ground water sample locations from October 1996. MBAS concentrations at monitoring wells MW-101, MW-102,
MW-103, MW-104 and MW-109 continue to show decreasing concentrations with respect to time. Surfactants
were not reported in the ground water at monitoring wells MW-105 through MW-108 or the three telescoping

monitoring wells during February 1998.

A toxicological evaluation of surfactants was performed in order to provide a general understanding of the
definition, risk and biodegradability of surfactants. The evaluation is presented as Appendix G. Based on the
information obtained for this evaluation, the aerobic biodegradation rate for most, if not all, surfactants likely to be
present in the ground water is rapid, relative to the ground water flow velocity. Surfactants also continue to

biodegrade in the presence of the dissolved phase VOCs. For this site, VOCs are the chemicals of concern.



Remedial Investigation Report
Geneva, New York
Page 19

5.2.3 Surface Water

In February 1998, three surface water samples (SW-1 through SW-3) were obtained and analyzed for MBAS. The
surface water analytical results, as presented in Table 7, indicate that MBAS were not reported above the analytical

detection limit in any of the three samples.

5.3 Field Indicator/ Bioparameters

Field and laboratory bioparameters were measured during each ground water sampling event. The purpose of
evaluating these parameters is to characterize the subsurface conditions that assist in predicting the potential of the
VOCs to naturally attenuate. Table 6 summarizes the results of the field indicator/bioparameters. Low flow
purging techniques were utilized during the October 1996 and March 1998 sampling events, as previously discussed
in Section 4.3. A detailed discussion of the interpretation of each bioparameter and the associated concentrations is

presented in Section 6.0 and Appendix F.

6.0 NATURAL ATTENUATION ANALYSES

This discussion of natural attenuation (NA) analyses details the results of the laboratory analysis and interpretation of

the potential for NA as a potential remediation option for the chlorinated VOCs present in the ground water the site.

6.1 Objective and Background Information

In recent years, NA has become increasingly accepted as remedial alternative for organic compounds dissolved in
ground water. The U.S. Environmental Protection Agency’s (EPA) Office of Research and Development and

Office of Solid Waste and Emergency Response define NA as:

“The biodegradation, dispersion, dilution, sorption, volatilization, and/or chemical and biochemical
stabilization of contaminants to effectively reduce contaminant toxicity, mobility, or volume to levels that

are protective of human health and the ecosystem.”

The U.S. Air Force Center for Environmental Excellence (AFCEE) and EPA have developed a technical protocol
for the evaluation of the NA of chlorinated VOCs in ground water. An overview of the protocol has been presented
in the technical paper Overview of the Technical Protocol for Natural Attenuation of Chlorinated VOCs in Ground
Water Under Development for the U.S. Air Force Center for Environmental Excellence (Wiedemeier et al 1996).
Delta is using this document as guidance for the evaluation of the NA of chlorinated VOCs at the site. A copy of the

Wiedemeier et al, 1996 article is included in Appendix F.
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This initial site screening was performed to determine if NA may be appropriate as a site remedial option and to

ultimately obtain closure. The NA evaluation will be completed in the following initial steps:
¢ Determine Whether Biodegradation Is Occurring

e Determine Ground Water Flow and Solute Transport Parameters

e Locate Sources and Receptor Exposure Points

o Estimate the Biodegradation Rate Constant

e Compare the Rate of Transport to the Rate of Attenuation

e Determine Whether the Screening Criteria Are Met

Soil and ground water data were collected in October 1996 to initiate the site screening process for NA. The
laboratory results are presented in Table 6. In addition, total organic carbon, bulk density and porosity analyses
were performed on soil samples obtained from Geoprobe boring G-01 (as discussed in Section 4.1). The laboratory

results are presented in Table 4.

The initial sampling was primarily focused on the location of potential contaminant sources and evaluation of
whether or not active biodegradation of chlorinated VOCs is occurring at the site. Additional data collection was
performed in subsequent phases of the RI to better define ground water flow and transport and to determine rates of

NA.

6.2 Overview of Chlorinated Aliphatic Hydrocarbon Biodegradation

The destruction of chlorinated VOCs by biodegradation is the most important contaminant reduction process in NA.
Chlorinated VOCs may be biodegraded by three processes; electron donor reactions, co-metabolism, and electron
acceptor reactions. In electron donor reactions the chlorinated VOCs are used as an energy source by the microbes
as in the aerobic biodegradation of VC. It is generally accepted that more highly chlorinated VOCs such as TCE

and PCE do not biodegrade by this process under aerobic conditions.

Biodegradation by co-metabolism occurs when an enzyme or cofactor that is used by microbes for their normal
metabolism of natural substrates, also catalyzes the degradation of a chlorinated VOC. The microbes receive no
energy or any other benefit from the degradation of the VOCs, and their growth must be supported on their natural
substrates. An example of co-metabolism is the aerobic biodegradation of TCE, DCE, and VC by methane

oxidizing microbes. In this process, an enzyme used to oxidize methane for energy production called methane
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monooxyenase, will also act as a catalyst to degrade TCE, DCE or VC. Although the methane oxidizing microbes
receive no benefit from degrading the chlorinated ethenes, significant amounts of TCE, DCE, and VC will be

biodegraded whenever oxygen, methane, and an active population of methane, oxidizing microbes are present.

The most important process for the NA of chlorinated VOCs in ground water is the electron acceptor process,
commonly referred to as reductive dechlorination. During this process, the chlorinated VOC is used as an electron
acceptor and not as the substrate for energy production or microbial growth. In general, the reductive
dechlorination occurs sequentially with more highly chlorinated VOCs such as PCE degrading at the most rapid
rates, and less chlorinated compounds such as VC degrading at a much slower rate. Under the right environmental
conditions the complete reductive dechlorination of PCE may occur sequentially as follows: PCE — TCE — DCE

— VC — Ethylene — Ethane.

In order for reductive dechlorination to occur microbes must have a substrate or food source available to act as an
electron acceptor. This substrate or electron donor supplies the microbes with energy and carbon for growth and
may take the form of natural organic matter in the aquifer, petroleum hydrocarbons, or other biodegradable VOCs.
Many electron acceptors such as oxygen and nitrate are preferentially used by microbes and reductive
dechlorination will not occur when these electron acceptors are present in significant concentrations. For this reason
an environment predisposed to reductive dechlorination is usually characterized by an negative oxidation reduction
potential (ORP), depleted DO, depleted nitrate, evidence of iron reduction, sulfate reduction, or methanogensis. In
addition to evidence for the depletion of electron acceptors and a reducing environment, the production of
daughter products “ may be used as evidence of natural reductive dechlorination. For example, the appearance of
TCE, DCE, and VC at a site where only PCE was spilled is strong evidence of the reductive dechlorination

sequence previously described.

6.3 Initial Data To Determine Whether Biodegradation of Chlorinated Solvents Is Occurring

Weidemeir describes a simple method for screening sites for evidence for biodegradation of chlorinated VOCs using
preliminary ground water data results. The screening method allows the evaluation of ground water data to produce

an overall test score which can be used to determine if further site evaluation of NA should proceed.

Test results for the October, 1996 sampling have been used to complete this screening test as follows:
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Site results:
Nitrate®
Site results:

Iron (II)* -

Site results:
Sulfate®

Site results:

Sulfide

Site results:

Methane

Site results:

ORP*

Site results:

pH*

Site results:

<0.5mg/L Tolerated; suppresses reductive dechlorination at
higher concentrations.
> 1 mg/L Vinyl chloride may be oxidized aerobically, but

reductive dechlorination will not occur.

0.1 mg/L in impacted wells

Vinyl chloride may be oxidized, but reductive
dechlorination will not occur above 1 mg/L.

<1mg/L

ND < 0.2 mg/L in impacted wells

> 1 mg/L Reductive pathway possible.
9.9 mg/L in MW-3
<20 mg/L May compete with reductive pathway at higher

concentrations.

Concentrations range from 9 to 1,500 mg/L at the site. Sulfate is used as a
dilutant in many surfactant formulations. Sulfate concentrations observed in the
ground water are likely due to surfactant releases rather than natural sources
based on the wide range of concentrations.

> 1mg/L Reductive pathway possible.
0.5 mg/L in MW-3
>0.1 mg/L Ultimate daughter product.
>1 mg/L Vinyl chloride accumulates.
<1 mg/L Vinyl chloride oxidizes.

>0.3 mg/L at MW-1 - Offscale readings reported could be greater than 1 mg/L

<50 mV Reductive pathway possible.
-276 mV in MW-3
5<pH<9 Tolerated range for reductive pathway.

PH ranges from 6.5 to 8.96 - These values should not inhibit reductive
dechlorination.

-3

Score +3

Score +2

Score +3

Score 0

3

Score 0

Score +2

<S0mV=1
<-100 mV=2

Score +2
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 Interpretation

DOC/TOC

Site results:

Temperature

Site results:

Carbon Dioxide

Site results:

Alkalinity

Site results:

Chloride®

Site results:

Hydrogen

Site results:

Volatile Fatty Acids

Site results:

BTEX

Site results:

>20 mg/L Carbon and energy source; drives reductive
dechlorination.
280 mg/L in MW-3
>20°C At T > 20 ° C, biochemical process is accelerated.
13.1t0 15.10 C

Ultimate oxidative daughter product.

Permanent gases were not analyzed.

Results from interaction of carbon dioxide with
aquifer minerals.

2 x background

Results ranged from 330 to 9,200 mg/L. Detergent “ builders and dilutants “
such as phosphates, and sulfates are likely the cause of the high values. These
current interferences inhibit the ability to see the increase of alkalinity due to
biodegradation.

Daughter product of organic chlorine; compare
chloride in plume to background conditions.

2 x background

Chloride ranged from 10 mg/L to 1,100 mg/L. Chloride is a common component

of the salts of cationic surfactants. The low concentration of chlorinated VOCs
will not produce the observed levels of chloride above background
concentrations.

>1nM Reductive pathway possible; vinyl chloride may
accumulate.
<1nM Vinyl chloride oxidized.

Hydrogen was not analyzed during the data collection.

>0.1 mg/L Intermediates resulting from biodegradation of
aromatic compounds; carbon and energy source.
Lactate at 11 mg/L in MW-3
>0.1 mg/L Carbon and energy source; drives dechlorination.

Only trace levels have been detected. All below 0.1 mg/L.

Score +2

1

Score 0

Score 0

Score 0

Score 0

Score +2

2

Score 0
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Interpretation

Material used.
Material released or daughter product of PCE. 2

Site results: Assuming PCE was initially released, some of the TCE may be a daughter Score 0
product. To be conservative, this was not assumed to be the case.

DCE? Material released or daughter product of TCE; if 2
80 % of DCE is cis-1,2 DCE it is probably a TCE
reduction product.

Site results: Cis-1,2-DCE is present in MW-2 and MW-3 at significant concentrations. Score +2

vC? Material released or daughter product 2
dichloroethenes.

Site results: Vinyl chloride is present in MW-2 in significant quantities. Score +2

Chloroethane® Daughter product of VC under reducing 2
conditions.

1,1,1-Trichloroethane Material released.

1,1-Dichloroethane Daughter product of TCE or a chemical reaction of

1,1,1-Trichloroethane.

Site results: Chloroethane was not reported above analytical detection limit. Score 0
Ethene/Ethane <0.1 mg/L Daughter product of VC/ethene >0.01 mg/L=2
>0.10 mg/L =3
Site results: In MW-3 the ethene concentration was 0.053 mg/L and ethane concentration Score +2
was 0.008 mg/L.
TOTAL POINTS AWARDED +22

® Required analysis

® Points awarded only if it can be shown that the compound is a daughter product (i.e. not a constituent of the source

NAPL).
0to5 Inadequate evidence for biodegradation of chlorinated solvents.
6to 14 Limited evidence for biodegradation of chlorinated solvents.

15t0 20 Adequate evidence for biodegradation of chlorinated organic compounds.

>20 Strong evidence for biodegradation of chlorinated organic compounds.
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The total screening score of 22 points provides strong evidence of chlorinated biodegradation by reductive
dechlorination within the source area. Not all of the potential screening tests were run, so the score could have
potentially been much higher. Also note that the presence of chlorides, sulfates, and other inorganic compounds

associated with the formulation of detergent and surfactant products has caused analytical matrix interference that

did not allow us to evaluate many of the factors which would have added to the total points awarded.

6.4 Biodegradation Rate Evaluation

The previous section indicates that the geochemical indicators of biodegradation provide strong evidence of
anaerobic biodegradation of the chlorinated VOCs. The determination of the attenuation rates attributable to these
biodegradation processes and other abiotic processes is carried out along the three-dimensional flow path from the

source area. These attenuation rates can then be compared to literature values to assess their reasonableness.

6.4.1 Determination of Three-Dimensional Flow Path

The horizontal flux can be directly estimated from the slug test results and the calculated horizontal head gradient.
The average horizontal hydraulic conductivity value from the slug tests for MW-102, MW-105 and MW-201 in
Appendix D is 5 x 10™ cm/sec, and the calculated horizontal hydraulic gradient calculated in Appendix C is 0.056.

Accordingly, the horizontal flux is

qx = kh . +h / +x
= (5 x 10)(0.056) = 2.8 x 10™ cm/sec
=0.079 ft/day

The vertical flux needs to be estimated, since there is no direct determination of the vertical hydraulic conductivity.
The slug test for MW-202 is obtained for a screened interval described as silty clay and silty sand, with a hydraulic
conductivity of 4.7 x 10° cm/sec. Because the soils between the screened intervals in monitoring well nests
MW-101/MW-201 and MW-102/MW-202 contain fine-grained soils which are variously described as silty or

clayey, this an appropriate number to apply to the calculation of a vertical flux.

However, these fine-grained soils are typically very anisotropic with k;:k, values ranging from 100 to 10,000. The
slug test value measured would consequently be considered a horizontal value. Accordingly, the estimated value of
the vertical hydraulic conductivity for the site’s well nests would be a maximum of 4.7 x 107 cm/sec.  This

maximum estimated value will be used for the calculation.
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The vertical hydraulic gradients determined in monitoring well nests MW-101/MW-201 and MW-102/MW-202 is

0.4 and 0.5, respectively. Accordingly, the maximum vertical flux is

q, =k, *th/+z
=(4.7x 107)(0.4) =2.6 x 107 cm/sec
=6.7x10" ft/day

These fluxes are used to determine flow times. Assuming a porosity of 0.5, the horizontal flow time from MW-102

to the stream, a distance of 130 feet, is

tn =Ly n)g,
= (130)(0.5)/0.079 = 823 days
=2.3 years

The corresponding minimum flow time from upper to lower monitoring well in the monitoring well nests is:
t, =(L,*n)/g,
= (8)(0.5)/6.7 x 10™ = 5,970 days
= 16 years

Consequently, the migrating dissolved plume constituents will have moved vertically a minor amount
(approximately one foot) before the horizontal migration of the groundwater arrives in the vicinity of the stream.
Because groundwater flow in the vicinity of the stream is likely converging on the stream, the vertical flow direction
likely reverses in the immediate vicinity of the stream, and the stream is the receptor of all of the migrating
dissolved plume constituents. This conclusion in not influenced by retardation since the same retardation factor
would be applied to both the horizontal and vertical flow components. Consequently, the evaluation of attenuation

rates need only consider the horizontal flow path information.

6.4.2 Calculation Of Apparent Attenuation Rates

By comparing the concentrations of the contaminant constituents at well in the source area (e.g. MW-102) to the
wells downgradient (e.g MW-111) over the period of monitoring can indicate that a persistent pattern of
concentration distribution has been established (e.g. a stable or shrinking plume). In addition the trends established

can indicate the rate of attenuation of the contaminant constituents.

Monitoring well MW-102 has exhibited the persistent presence of PCE, TCE, 1,1,1-TCA and their dehalogenated
breakdown products, namely, DCE, DCA and VC. Unfortunately, the main downgradient monitoring well, MW-
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111, has only been sampled once for these constituents. However, the area’s main receptor, the stream, has had

both cis-1,2-DCE and 1,1-DCA detected in two of its three sampling events, indicating that only breakdown

constituents are migrating to that receptor and indicating some stability to the plume dimensions.

The range in concentrations at MW-102 and the concentrations at MW-111 are used to calculate a range in apparent
attenuation rates for these chlorinated constituents. While these rates are primarily due to biodegradation processes,
they also include the effects of abiotic retardation, volatilization, dispersion and diffusion. In addition, for the
breakdown products, their concentrations reflect the net effect of increases from the breakdown of parent
constituents and decreases from their further breakdown to less-chlorinated constituents. Furthermore, some of the
parent constituents are not found downgradient; the apparent attenuation rates calculated can only be expressed as

some rate greater than indicated by the detection limits downgradient.

The apparent attenuation rate is calculated using the first-order decay equation which has typically been found to be
the most applicable for calculating degradation rates in anaerobic environments such as is prevailing in the site

vicinity. This equation is

C =C,-exp(-kt)

where C, = initial concentration (at MW-102)
t = time elapsed in travel (between MW-102 and MW-111)
=495 days
k = apparent attenuation rate

By this equation, ranges in apparent attenuation rates have been calculated for the seven chlorinated constituents
found at MW-102, and are summarized in Table 8. Included in the table is a summary of attenuation rates for these

constituents in anaerobic dissolved plumes from other contaminated groundwater sites, as reported in the literature.

As can be seen, the apparent attenuation rates all are all within an order of magnitude from 1E-3 to 1E-2 (i.e. from
0.001 to 0.01). As the literature values indicate these values are all within the ranges reported for each constituent
in the literature. ~Accordingly, these rates are within reason. For several of these constituents they represent

minimum rates, since they were not detected at MW-111 during the monitoring period.

The two breakdown constituents found in the stream are cis-1,2-DCE and 1,1-DCA. The former is often seen as
relatively recalcitrant to further breakdown at other sites. Further monitoring of MW-111 might well indicate that

the long-term apparent attenuation rate for cis-1,2-DCE is lower than the range in the table. The latter constituent,
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1,1-DCA, has a concentration at MW-111 that is within the range of concentrations detected at MW-102, so that

further monitoring may also indicate a lower apparent attenuation rate than in the table.

7.0 CONCLUSIONS OF THE REMEDIAL INVESTIGATION

Based on the results of the RI, previous activities at the facility have impacted the soil and ground water. A

summary of the conclusions obtained from this investigation is presented below:

e The facility has been occupied by various industrial manufacturers since approximately 1910. Chlorinated
solvents, MBAS and other surfactants were used in a variety of capacities as part of the various manufacturing

activities. These compounds were identified during a Phase II Environmental Assessment in May 1996.

o Laterally, ground water flow direction at the water table is toward a drainage ditch located approximately 75
feet east of the site. This drainage ditch is the major potential receptor of ground water from the site. Surface
water elevations in the drainage ditch respond directly to precipitation and are consistently lower than the water

table elevations at monitoring wells MW-103, MW-105 and MW-108.

e Vertically, water level readings obtained from the three nested wells indicate a consistent downward vertical
gradient. Ground water flow within the deep portion of the surficial aquifer is in an easterly direction. Ground
water flow in the lower portion of the surficial aquifer is not affected by the drainage ditch located immediately

east of the railroad tracks.

e Horizontal flow rates greatly exceed vertical flow rates so that there is minimal downward migration of the

dissolved plume as it migrates eastward toward the drainage ditch.

e The water table elevations at monitoring well MW-104 are consistently 5 to 10 feet higher than the elevations at
monitoring wells MW-103 and MW-105. Fluctuations in the water table elevation at monitoring well MW-104
do not vary with response to precipitation data or water usage. Based on information obtained from subsurface
investigation, the water table elevation reported at monitoring well MW-104 is believed to be present under

semi-confined conditions due to the overlying silt.

o The elevated presence of chlorinated VOCs in the ground water at monitoring well MW-102 is attributed to

historical operational activities that occurred within the northern portion of the site.

o The presence of elevated chlorinated VOCs in the ground water at monitoring well MW-109 is attributed to

former storage activities that were reported in the Phase I Environmental Assessment.

e Based on the low levels of residual phase chlorinated VOCs beneath the site, the soil does not contain a large

mass of chlorinated VOCs.

e Based on the low levels of chlorinated VOCs, dense non-aqueous phase liquid are not present in the subsurface.
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e The lateral and vertical extent of PCE, TCE and TCA (materials that are believed to have been used at the

facility) have been determined with the exception of the northern and eastern extents beyond monitoring well

MW-109.

e The dissolved phase VOCs discharge to the drainage ditch. This is consistent with the distribution of VOCs as

mapped in this investigation.

o The drainage ditch located east of the site is classified as a Class D surface water body. Surface water quality

standards have not been established for chlorinated VOCs in Class D surface water bodies.
o Dissolved chlorinated VOCs are the chemicals of concern present at the site.
o The distribution of polar solvents beneath the building is attributed to historical operational activities.

e The distribution of relatively low concentrations of MBAS beneath the building is attributed to leakage through

the wastewater sump, or the factory floor prior to repair and sealing.

o The presence of MBAS is restricted to the ground water in the vicinity of monitoring wells MW-101 through
MW-103. Based on the presence of low levels of MBAS (maximum of 0.280 mg/l in the ground water at
monitoring well MW-102 in February 1998), the enhanced biodegradation rate and the absence of MBAS in the

surface water, MBAS is considered to present minimal health risks.

o Drinking water for all residences, businesses and industries within the city boundaries of Geneva is obtained

from Seneca Lake. A city ordinance prohibits the consumptive use of ground water.

e  The presence of breakdown products (DCE, DCA and VC) within the source areas of monitoring well MW-102

and MW-109 indicate that biodegradation by reductive dechlorination is occurring.

e The time of travel from the center of the source area to the drainage ditch is approximately 2.3 years, without

accounting for retardation effects.

e  The 3+ chlorinated aliphatics (i.e. PCE, TCE, 1,1,1-TCA) appear to be completely attenuated before migrating
to the downgradient monitoring wells (MW-101, MW-111) or the drainage ditch.

o The monochlorinated aliphatics (i.e. VC, chloroethane) also appear to be completely attenuated before

migrating to the downgradient monitoring wells (MW-101, MW-111) or the drainage ditch.

e Two of the dichlorinated aliphatics (i.e. 1,1-DCA and cis-1,2-DCE) appear to be recalcitrant and persist in

detectable concentrations at the downgradient monitoring well (MW-111) and the drainage ditch.

e Based on the results of the initial NA screening, strong evidence is present that chlorinated biodegradation is

occurring by reductive dechlorination within the source area.

o Natural attenuation is the preferred remedial alternative.
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8.0 RECOMMENDATIONS

Based upon the conclusions above, the following recommendations are made:

L.

Two additional water table monitoring wells should be installed north of MW-111 and immediately west of the
drainage ditch (designated MW-112 and MW-113 on Figure 20). Because of the uninterrupted, steep slope
between the railroad track and the drainage ditch, these wells will need to be hand-installed. The well screens
will be installed as deep as possible so that they intersect the water table throughout the year and overcome the

logistical limitations of MW-111 (water present only during seasonal high water table).

During the installation of monitoring wells MW-112 and MW-113, representative soil samples from below the
water table should be obtained and analyzed for soil organic carbon content. These analyses would allow for

the estimation of the retardation factor for the portion of the site downgradient of the plume.

Water levels should be measured triannually in all active monitoring wells for a period of two years. This will
allow the continued assessment of seasonal fluctuations and groundwater flow patterns. The further need for

such monitoring can be assessed at the end of this period.

Triannual water quality sampling and analysis should be performed for a period of one year. The sampling is
proposed for the months of March, July and October 1999 in order to obtain samples during the seasonal high
and low ground water elevations. The proposed water quality parameters and frequency are summarized in
Table 9. This monitoring will allow the further definition of plume geometry and the on-going attenuation
processes. At the completion of each triannual monitoring event, a letter report will be prepared and submitted
to you for review. This report will include the analytical results and our conclusions and recommendations
regarding plume geometry and the on-going attenuation process. At the completion of the first year of

monitoring, recommendations (frequency, duration and protocol) will be provided for continued monitoring.
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10.0 LIMITATIONS TO THE REMEDIAL INVESTIGATION

The statements contained in this report represent our professional judgment and opinions. Currently accepted industry
practices and hydrological and engineering practices were followed at this time and location, and are subject to the

current industry standard.

This report was prepared by Delta Environmental Consultants, Inc.

Stephgn A. w
Project Man

Reviewed by:
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TABLE 1

WELL CONSTRUCTION DATA
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

Page: 1 of
Date: 12/10/98

3

SITE

| {feet bgs)

WELL
DEPTH

TOTAL
DEPTH

(feet bgs) |

GROUND
SURFACE
ELEVATION

e

MP
ELEVATION

(feat)

. CASING

;' (inches)

'DIAMETER

SCREENS

ANNULAR
FILLS
{feet bgs)

MW-101

MW-1 04

MW-106

MW-102

MW-103

MW-105

MW-107

16.00

462.90

466.54

2.00

16.00

462.69

462.43

2.00 .

2.00

2.00

2.00

2.00 .

Slotted
PVC

Slotted

o aPVE

Slotted
PVC

Slotted
PVC

Slotted ”
_BVC

Slotted
PVC

Backfill

. Seal

Filter

Backfill

__Seal
Filter

Backfill

Backfill

Seal
Filter

Backfill

Filter

Backfill

- Seal

Filter

al:

Backfill




TABLE 1

WELL CONSTRUCTION DATA

FORMER MONARCH CHEMICAL FACILITY

GENEVA, NEW YORK

Page: 2 of 3
Date: 12/10/98

e ol WELL |
0| DEPTH |
(feet bgs)

GROUND
| SURFACE
| ELEVATION

[ '(feet),: S

TOTAL
DEPTH

MP
ELEVATION:

it (feet)

| cAsING
DIAMETER

| inches) [~

SCREENS
{feet bgs

ANNULAR
FILLS
({feet bgs)

14.00

14.00 451.29 453.92

25.00

2.00

1.25

5.0-10.0

21.0-26.0

20.3-23.3

18.5-21.5

- PVC

PVE
__PVG
—

. PVC

.PVC

0.0-1.0

0.0-1.0
1.0-3.0

Slotted

0.0-17.8
. 17:8-200
20.0-26.0

Slotted

Slotted

Slotted

1030
3.0-14.0

Backfill
. Seal
Filter

Backfill

Backfill
Bani G
Filter

Backfill
e e

Backfill
Seal

Backfill
Seal
Filter

 Backfill
Seal




TABLE 1
Page: 3 of 3

WELL CONSTRUCTION DATA Date: 12/10/98

FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

GROUND ANNULAR
S el CWELL. - TOTAL | SURFACE MP CASING SCREENS : FILLS

SITE© " | DEPTH | - DEPTH ' |ELEVATION " | ‘ELEVATION | DIAMETER| ot s L (feet bgs)
~|ifeetbgs) | (reet bgs) | (feet) | ) | (inche :

eet).

Slotted
- e

Backfill
| Seal R 7
21.0-25.0 Filter

P-01 25.00 25.00 462.79 462.16 1.00




TABLE 2 Page: 1 of 5
GROUND WATER ELEVATION DATA Date: 12/10/98
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

DEPTH AN
MP ) T0 WATER WATER
SITE DATE ELEVATION TIME WATER ELEV("/ ELEV.[2/

(feet)

MW-101 10/22/96 466.540
MwAOT L osnser
MW-101 08/22/97

466.540
MW-101 09/18/97 466.540
Lo 09/26/97
MW-101 02/18/98 466.540
I . s B s
MW-101 07/16/98 466.540

10/22/96 462.720 00:00 5.95 NA
T ——
08/22/97 462.720 11:37 9.84 -0.21
1 08/29/97  462.720 14:51 10.03 -0.19

09/05/97 462.720 12:05 9.23 0.80
09/12/97 462720 o tend UL TLIReS e 48807

09/18/97 462.720 11:31 10.06 -0.41
 09/26/97  462.720

02/18/98 462.720
.0b/28/98 . .~ 462,720

07/16/98 462.720 :

10/22/96 462.690
08/15/97  462.690
08/22/97 462.690

08/29/97 462,69
09/05/97 462.690
09/12/97  4B2.690
09/18/97 462.690

45274
450.58
s49.42
457.75

454.89
455.92

02/18/98 462.690
07/16/98 462.690

(1) Change in Water Elevation since last reported measurement NA = Not Available

(2) Measurements Based on Mean Sea Level
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GROUND WATER ELEVATION DATA Date: 12/10/98
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

DEPTH A
MP TO WATER

SITE DATE ELEVATION'? TIME WATER ELEV!"

el L Y e faat) 5oy

3.70 NA
3.83 0.39

4.03 0.46
.................................... e —
4.01 -0.19
3.80 -0.09
4.24 0.4

4.15 0.09

10/22/96 462.430
08/15/97 462430

08/22/97 462.430

08/29/97 462.430
09/05/97 462.430
09/12/97 462.430
09/18/97 462.430

- 09/26/97 462.430
02/18/98 462.430
..05/28/98 . 462430  00:00

07/16/98 462.430

10/22/96 457.610 00:00 4.63 NA
OBAG/I7 L ATBI0. L R0 809 440

08/22/9 457.610 11:22 8.86 0.17

09/05/97 457.610 11:54 8.72 0.44
ORLIAIBT AR 0N0 & R e T RS 289

09/18/97 457.610 11:21 9.06 -0.73 .

09/26/97 . 457,

02/18/98 457.610 12:53 6.00 2.67

05/28/98 ' 457.670  00:00 8.51 251
07/16/98 457.610 00:00 7.79 0.72

08/15/97 451.500 12:00 5.62 NA 445.88
Aosj2a/87 i ab1.e00. T TTARE 0T bas L Skl L

08/29/97 451.500 14:39 5.64 -0.16 445.86
09/05/97 451500 1180

09/12/97 451.500 11:59

446.11
P 0 N 5 S S O Ty S
09/26/97 451.500 10:50 5.25 0.37 446.25

MW-106 02/18/98 451.500. 14:20 182 343 44968

MW-106 05/28/98 451.500 00:00 4.61 -2.79 446.89

13.79 NA 451.97

MW-107 08/15/97 465.760

MW-107 - 08/22/97 465.760 5
(1) Change in Water Elevation since last reported measurement D = Dry NA = Not Available

(2) Measurements Based on Mean Sea Level
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GROUND WATER ELEVATION DATA
FORMER MONARCH CHEMICAL FACILITY

GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

Page: 3 of 5
Date: 12/10/98

SITE

DATE

ELEVATION'?

MP

(feet)

DEPTH
TO

TIME WATER

{feet}

A

WATER
ELEV!/

feey

MW-108

MW-108

MW-108

EMWETO8

MW-108 :

08/29/97

09/05/97

09/12/97

09/26/97

05/28/98
07/16/98

08/15/97
08/22/97

09/18/97

- 09/26/97

02/18/98
05/28/98

02/18/98

~ 05/28/98

02/18/98
07/16/98

02/18/98

| 05/28/98
07/16/98
08/15/97

08/22/97°

08/29/97

. 09/05/97

CAEEE T

02/18/98

07/16/98

| 05/28/98

465.760

465.760
465.76

4531920

453.920

453.920

453.920

453.920

453.920

453.920

462.460
462.460

462.460

458.000

458,000

458.000

453.190

453.190
453.190

465.750

465.750

465750

465.760
465.760

12.62
12.04
13.22
12.56

8.67
11.39
1050

13.69

44975

(1) Change in Water Elevation since last reported measurement

(2) Measurements Based on Mean Sea Level

NA = Not Available
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GROUND WATER ELEVATION DATA Date: 12/10/98
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

SITE DATE

patest i

DEPTH
ME 7O
ELEVATION TIME WATER

MW-201 09/12/97

MW-201 ~ osnre7

MW-201 09/26/97
MW-201 02/18/98
MW-201 05/28/98
MW-201 07116798

- MW-202°
MW-202
0T

1 09/12/97
09/18/97

02/18/98

08/15/97

08/29/97
09/05/97
09/12/97

05/28/98
07/16/98

08/15/97
08/22/97
F ... 08/29/97
P-01 09/05/97

:P_-'O"l o g 09/12/97 e

P-01 09/18/97
P01 00)26/97

07/16/98

08/22/97

465.750 12:21 15.91
465.750 11:39 16.24

465.750 11:11 16.09
465.750 10:12 1390

462.760 11:30 14.53 -0.24 448.23

482,780, R R0 U N8l T 0V 448.37

462.760 08:18 12.30 2.09 450.46

462.760 00:00 13.09 0.32 449.67

453.540
453540
453.540
453,540
453.540
453.540

453.540

453.540

T
462.160
462.160
462.160
462180 12116

462.160
462.160

449.05

0.27 448.94

-0.32 448.68

44894 |
AT
1316 006 44900

022 44890 |

(1) Change in Water Elevation since last reported measurement D = Dry NA = Not Available

(2) Measurements Based on Mean Sea Level
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GROUND WATER ELEVATION DATA Date: 12/10/98
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

DEPTH A
MP TO WATER WATER

SITE DATE ELevaTION'? TIME WATER ELEV("/ ELEV.?
{feet) (feet) {feet) {feet)

P-01 07/16/98 462.160 00:00 0 NA NA
STREAM-A 08/15/97
STREAM-A i 8/22/97 4
STREAM-A 08/29/9 447.390 :
R e B A
STREAM-A 08/12/97 11:54 2.10 0.10 445.29
“STREAM:-A 5:9¢
STREAM-A
STREAMIA
STREAM-A

' STREAM-A :

15:156 1.30 0.66

447.39 00:00 2.00 -0.70
SAREAR0. e R e B R R

447.970 13:25 274 NA
447.970 12:08 2.63 0.11
; SUUERHI R e P
09/05/97 447.970 11:39 2.49 0.25
.09n2/97 447.970 L SRR e st el
09/18/97 447.970 11:10 2.71 -0.10 445.26
| STREAM:B 09/26/97 447970 10:45 0.23 44549
STREAM-B 02/18/98 447.970 15:20 1.20 446.69
o T
07/16/98 447.970 00:00 0.11 445.52

' STREAM-B
STREAM-B
P —

STREAM-C 05/28/98 450.320 00:00 NA

082 8

(1) Change in Water Elevation since last reported measurement D = Dry NA = Not Available

(2) Measurements Based on Mean Sea Level




SOIL, GROUND WATER AND SURFACE WATER ANALYTICAL PROTOCOL

TABLE 3

FORMER MONARCH CHEMICAL FACILITY
Geneva, NY

LOCATION

SAMPLE TYPE

SAMPLE ID

SAMPLE
DATE

DEPTH
(ft- bgs)

ANALYTICAL PROTOCOL

c

D

E

F

G

MONITORING WELL MW-101

GROUND WATER

MW-101

05/29/96

5-15

10/22/96

X

X

07/18/97

bed

02/18/98

05/28/98

07/16/98

XX X)x|Xx

MONITORING WELL MW-102

GROUND WATER

MW-102

05/29/96

5-15

10/22/96

07/18/97

bad

02/18/98

05/28/98

XXX x]Xx

07/16/98

MONITORING WELL MW-103

GROUND WATER

MW-103

05/29/96

5-15

10/22/96

02/18/98

05/28/98

XX XX

07/16/98

MONITORING WELL MW-104

GROUND WATER

MW-104

05/29/96

5-15

10/22/96

bad

02/18/98

bad

bed

MONITORING WELL MW-105

GROUND WATER

MW-105

05/29/96

5-15

10/22/96

02/18/98

MONITORING WELL MW-106

GROUND WATER

MW-106

07/18/97

5.5-16.5

02/18/98

MONITORING WELL MW-107

GROUND WATER

Mw-107

07/18/97

6-16

02/18/98

MONITORING WELL MW-108

GROUND WATER

MW-108

07/18/97

414

02/18/98

XXX XX X]x]|x|x

MONITORING WELL MW-109

GROUND WATER

MW-109

02/18/98

5-15

05/28/98

07/16/98

MONITORING WELL MW-110

GROUND WATER

MW-110

02/18/98

7-12

MONITORING WELL MW-111

GROUND WATER

MW-111

02/18/98

5-10

MONITORING WELL MW-201

GROUND WATER|

MW-201

07/18/97

21-26

02/18/98

MONITORING WELL MW-202

GROUND WATER

MW.-202

07/18/97

15.5-21.5

02/18/98

MONITORING WELL MW-203

GROUND WATER

MwW-203

07/18/97

23-25

02/18/98

GEOPROBE GP-02

GROUND WATER|

GP-2

10/23/96

10-15

GEOPROBE GP-04

GROUND WATER

GP4

10/23/96

5-10

GEOPROBE GP-06

GROUND WATER

GP-6

10/23/96

5-10

GEOPROBE GP-08

GROUND WATER

GP-8

10/23/96

5-10

GEOPROBE GP-08

GROUND WATER

GP-9

10/23/96

5-10

><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><><>

RNKIXY XX X xpxpx]>x]x]>x|x]|x

XXX X]|x

XX | XXX

XXX X]|x

MU XXX XX > > >x]>x]>|>]|>|>|>]|>|>]>]>x]x|x|x

XXX X] X

ANALYTICAL PROTOCOL KEY:

. Volatile Organic Compounds

: Volatile Fatty Acids (Lactate)

. Total Organic Carbon
. Bulk Density
Porosity

TIEIOMMOO®D>

(8240)

: Methyl Blue Activated Substances (MBAS)
. Bio-Parameters includes:(alkalinity, nitrate/nitrite, ammonia, sulfate, sulfide, sodium,

Light Hydrocarbons (methane, ethane and ethyiene)
: Field Indicator Parameters (pH, dissoived oxygen, conductivity, temperature)

Page 1
1

chlorine, chioride, iron, ORP, TDS, COD, BOD5)




TABLE

3

SOIL, GROUND WATER AND SURFACE WATER ANALYTICAL PROTOCOL
FORMER MONARCH CHEMICAL FACILITY

Geneva, NY
LOCATION SAMPLE TYPE SAMPLE ID SQX:EE (?:_E:gT; ANALYTICAL PROTOCOL
Surface Water-1,2,3  |SURFACE WATE | W-1, SW-2, SW-| 02/18/98 |WATER SURFACE| X X
05/19/98 |WATER SURFACE] X
07/16/98 |WATER SURFACE| X
MONITORING WELL MW-101 SOIL MW-101 05/23/96 0.5 X
MONITORING WELL MW-101 SOIL MW-101 05/23/96 6.0 X
MONITORING WELL MW-102 SOIL MW-102 05/23/96 5.0 X
MONITORING WELL MW-103 SOIL MW-103 05/23/96 4.0 X
MONITORING WELL MW-103 SOIL MW-103 05/23/96 6.0 X
MONITORING WELL MW-104 SOIL MW-104 05/23/96 05 X
MONITORING WELL MW-104 SoIL MW-104 05/23/96 4.0 X
MONITORING WELL MW-105 SOIL MW-105 05/24/96 6.0 X
GEOPROBE GP-01 SOIL GP-1 (4-5) 10/22/96 45 X
SoIL GP-1 (5-6) 10/22/96 56
SOIL GP-1(9-10) 10/22/96 9-10 X
GEOPROBE GP-02 SoIL GP-2(1-2) 10/22/96 1-2 X
SOIL GP-2 (9-10) 10/22/96 9-10 X
SOIL GP-2 (8-10) 10/22/96 8-10
SOIL GP-2 (14-15.5) | 10/23/96 14-15.5 X
GEOPROBE GP-03 SoIL GP-3 (3-5) 10/23/96 35
SOIL GP-3 (4-5) 10/23/96 4-5 X
GEOPROBE GP-04 SOIL GP-4 (2-3) 10/22/96 23 X
SOIL GP-4 (8-10) 10/22/96 8-10
SOIL GP-4 (9-10) 10/22/96 9-10 X
GEOPROBE GP-05 SOIL GP-5 (2-3) 10/23/96 2-3 X
SoIL GP-5 (2-4) 10/23/96 2-4
GEOPROBE GP-06 SOIL GP-6 (2-3) 10/23/96 2-3 X
SOIL GP-6 (2-4) 10/23/96 24
SOIL GP-6 (9-10) 10/23/96 9-10 X
GEOPROBE GP-08 SOIL GP-8 (2-3) 10/23/96 23 X
SOIL GP-8 (8-10) 10/23/96 8-10
SOIL GP-8 (9-10) 10/23/96 9-10 X
GEOPROBE GP-09 SolL GP-9 (2-3) 10/23/96 2-3 X
SOIL GP-9 (2-4) 10/23/96 2-4
SolL GP-9 (9-10) 10/23/96 9-10 X
GEOPROBE GP-10 SOIL GP-10 (8-9) 10/23/96 8-9 X

ANALYTICAL PROTOCOL KEY:

: Total Organic Carbon
: Bulk Density
Porosity

TIEITMOO®mY

: Volatile Organic Compounds (8240)

: Methyl Blue Activated Substances (MBAS)
: Bio-Parameters includes:(alkalinity, nitrate/nitrite, ammonia, sulfate, sulfide, sodium, chlorine, chloride, iron,
: Volatile Fatty Acids (Lactate)
Light Hydrocarbons (methane, ethane and ethylene)
: Field Indicator Parameters (pH, dissolved oxygen, conductivity, temperature)

Page 2

ORP, TDS, COD, BODS)




TABLE 4

HISTORICAL SOIL ANALYTICAL RESULTS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

Page: 1A of 2B
Date: 12/10/98

Chlaroform
(ma/kg)

1.1,1-trichloro 1,1-Dichloro
ethane othane

meka) . Molka)

Trichloroethene

Ethylbenzene

Tetrachloro
Toluene ethene
(maka) - fmoikgl -

10/22/96
10/22/96

10/22/96

_10/22/96
10/23/96

10/23/96

10/22/96

10/23/96
10/23196
10/23/9

. 10/23/96
10/23/96

10/23/96
10/23/96
~ 10/23/96

05/23/96
0523198
05/23/96

22196

2010/23/196 3.0(

10/23/96

10/23/96 . 8¢

0.30

<0.0012

D002 s
0.0124

0.760 0.200 0.700

<0.00082 <0.0011
0.0337 0.0691 e
0.0028 <0.001 0.0861

<0.081 = <K
<0.057

<0.062
<0.062

 <0.061

<0.0009

1.500 1.400

<0.064 0.50

<0.061
<0.060

~ <0.0004 <0.001
0.0072 <0.0012

<0.00049 T
<0.00045

[1=Greater than Action Level
For RCL 0998_SOILS

Values represent total concentrations unless noted

< =Not detected at indicated reporting limit ---=Not analyzed

NYDEC-TAGM = Soil Clean-up Objective to protect ground water




TABLE 4
Page: 1B of 2B

HISTORICAL SOIL ANALYTICAL RESULTS Date: 12/10/98

FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

5 ey cis-1,2- MBAS Total

g SITE. T DATEDEPTH (f) Dichloroethene :Colorimetric organic carbon St
.' - D RO v‘ RO " A 2 s ‘mglkg’ » tmglkg’ e o o ............
NYDEC-TAGM 0.300

GP:01 10122196 4.00 1200

vvvvvvvv P

10/23/96
o ET——
10/23/96

“doigsing T
10/22/96
10/23/96 R
10/23/96

1012319
10/23/96

1:10/23/96 R R
10/23/96

16i3/68
10/23/96

"""""""" ~ 10/23/96 w:

10/23/96

10/23/96
10/23/96
05/23/96
05/23/96

 O8II0ET B0 B B e
05/23/96

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL 0998_SOILS NYDEC-TAGM = Soil Clean-up Objective to protect ground water




TABLE 4

HISTORICAL SOIL ANALYTICAL RESULTS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

Page: 2A of 2B
Date: 12/10/98

1.1,1-trichloro 1,1-Dichloro Tetrachloro
Chloroform ethane ethane Trichloroethene Ethylbenzene Toluene ethene
S (mg/ka) (mg/kg) (mg/kg) imo/kg) (mafke) . .. tmg/kg). lmalkg)
NYDEC-TAGM 0.30 0.760 0.200 0.700 5.500 1.400
MW-103  05/23/96  6.00 0.oos3 <0.00077 <0.001 . . <0.00064 <0.0009 . <0000 1<0.0011
MW-104 05/23/96 0.00 <0.001 0.00095 <0.00095 <0.00058 <0.00081 <0.00041 0.0029
MW-104 .. 05/23/96  4.00 <0.0011 <0.00079 <0.0011 <0.00066 . < 93 <0.00046 <0.0012
MW-1056 05/24/96 6.00 <0.0011 <0.00079 <0.0011 <0.00066 <0.00093 <0.00046 <0.0012

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL 0998_SOILS

NYDEC-TAGM = Soil Clean-up Objective to protect ground water




TABLE 4
Page: 2B of 2B

HISTORICAL SOIL ANALYTICAL RESULTS Date: 12/10/98

FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

DELTA PROJECT NO. S096-015

cis-1,2- MEBAS Total
SITE . - DATE DEPTH (ft) Dichloroethene Colorimetric organic carbon
S e (malkeh  imalka) RG] s et R L
NYDEC-TAGM 0.300 99.99
MW-103 . 05/23/96  6.00 <0.0011 - e ‘ e e
MW-104 05/23/96 0.00 <0.00098 --- ---
TR e B T S

MW-105 05/24/96 6.00 <0.0011

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL 0998 _SOILS

NYDEC-TAGM = Soil Clean-up Objective to protect ground water




TABLE 5
Page: 1A of 2B

HISTORICAL GROUND WATER RESULTS Date: 12/11/98

VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

1.1.1-trichloro Methylene 1.1-Dichloro Methyl ethyl
- Acetone Chloroform ethane Chloromethane Vinyl chioride chloride ethane ketone

S SITE Y b it ¢ o DATESY
A oot 0 meM  em  mad mon fmeM  mon

0.007 0.005 NS 0.002 0.005 0.005 0.050

072396 (008) <ol <0.01 oo oL o oe

<0.01 <0.05
<0.005
<0.1

10/23/96  [0.06] <0.01 <0.01 <0.05 <0.01
10/24/96  [0.75] OGRS R SRR

10/23/96 [0.13] 0.003 <0.003 <0.005 <0.003
GP-09  10/23/96 [0.86] <@ ' <0.02 SRR <0.02
MW-101 05/29/96  --- <0.00094 0.00074 <0.001 <0.0016
MW-101 10/22/96  <0.005 <0.003 0003 <0.005 <0.003
07/18/97 <0.01 <0.003 <0.003 <0.003 <0.002
02 <000 <0002

- <0.02

<0.00089
<0.003 <0006
<0.003 <0.01
<0003 <001

02/18/98 <0.01

05/28/98 <0.01

<0:01

05/29/96  --- [0.0167] [0.0063] <0.001 [0.162] [0.0062)
10022196 (0311 (66121 LU <0.01 048 <001 [6.06¢

07/21/97 <0.01 <0.003 <0.003 <0.003 [0.011] <0.003 {0.008]
MW:102 £02/18/98: - [0.05]" <0.0060 " [oioosl <0.0060 [0:251; <0.0060 [0:14)
MW-102 05/28/98 [0.05] <0.015 [0.023] <0.015 [0.24] <0.015
MW 02T '07/16/98 " 10.076] """ CUI0.008] T [0.016] 10,003 T Fp0i261 T L 0,008 e ETIOSIEEE T T ed0n
MW-103 05/29/96  --- [0.0187] [0.0074] <0.001 [0.0058] [0.0113] [0.0141]
MW-103 10/22/96 10.86] U0 <0.01 akeeTEEs <001 (0.0111 (0011 0.049
MW-103 02/18/98 [0.11] <0.003 <0.003 [0.006] [0.01] <0.01
T ———— T B e B s

<0.01

MW-103 07/16/98 [0.3] <0.003 <0.003 <0.003
MWei04 08/29796 i o (0:0231] 00043

[0.006] [0.011] 0.01
0:0027 <0,00089
<0.003 <0.003 0.011
: G . <0.003 <0003 4ot
MW-105 05/29/96 - <0.00094 0.0034 <0.001 <0.0016 <0.00064 0.0018

MW-104 10/22/96  [0.05] 0.004 <0.003 <0.005
Mw-t04 - 02/i8/98  <0.01 ..%0008 = <0003 <0.003

<0.0200 -

<0.015 <0015 €008 T

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed
[1=Greater than Action Level

For RCL HIST_VOC NS=NO STANDARD DEC-GW-STD =NY DEC GROUND WATER STANDARDS (1998)




TABLE 5
Page: 1B of 2B

HISTORICAL GROUND WATER RESULTS Date: 12/11/98

VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

cls-1,2-

11-Dichloro

ethane

1,1.2-Trichloro

Trichloro
ethylene

Methyl isobutyl
ketone (MIBK)

Chlorobenzene

Tetrachloro
ethylene

Dichloro
ethylene

trans-1,2-Di-
chloroethylene

______ (ma/) (mg/)

nl il

0.005
 <0.01
<0.01
ke
<0.003
<0.6 . <0.02
<0.00067 [0.011]
<0.003 o008 [0.014]
0.003 0.009
(00121 <0003
<0.00
. 100131 0.005 s
[0.11] [0.283]
SOOT s
<0.003 <0.003 [0.015]
<0.0060 10.051) 6.2
<0.015 [0.053] [0.26]
<0.003 [0.033] = [0.51]
[0.0062] [0.0401] [0.0119]
<0.01

<0.01
[0.013]
- <0.015
0.009
<0.003
<0.003
<0.00092

DEC-GW-STD
:GP-02
GP-04
GP-06
GP-08
GP-09
MW-10

0.050

0.010

10/24/96
10/23/96
05/29/96
10/22/96
07/18/97
baj1eies -
05/28/98
0716198 <0.003
05/29/96 [0.0091]
S
<0.003
<0.0060
<0.015
Do —
<0.00097
<0.01
<0.003
COHpld e
<0.003
<0.00097

<0.00054
<0.003
<0.003

~ <0.003

SROLEINN S
0.004 <0.01

(00091 . <0.01

[0.242]

[0.069]) (Oi0B7]
{0.016] <0.01
[0.28] <0.05
[0.46]
[0.0327]

MW-101
MW:101
MW-102

3 <0.003

07/21/197

. 02/18/98

05/28/98

07/186198

05/29/96
10122098

02/18/98

<0.003
<0.0060
<0.015
(06K
<0.00092
<001

<0.01 <0
<0.003
<0.015

[0.014]
S9018.
[0.015]
<o0005s -
<0.003 [0.057]
<0003 <o0r
<0.00054 -

[0.015]

07/16/98
105/29/96:
10/22/96
02118198
05/29/96

[0.007]
<0.00095

<0.00092
<0.003
T
<0.00092

<0.00067

<0.00097

<0.00059

Values represent total concentrations unless noted < =Not detected at indicated reporting limit
[1=Greater than Action Level

For RCL HIST_VOC NS =NO STANDARD

---=Not analyzed

DEC-GW-STD =NY DEC GROUND WATER STANDARDS {1998)




TABLE 5
Page: 2A of 2B

HISTORICAL GROUND WATER RESULTS Date: 12/11/98

VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

1.1.1-trichloro Methylene 1.1-Dichloro Mathyl ethyl
SITE e i DATE Acetone Chloroform ethane Chloromethane Vinyl chloride chloride ethane ketone
Simaiy (mg/l) ol e ] Ameh) el el el
DEC-GW-STD 0.007 0.002 0.005 0.005 0.050
o e 5 0?22!96 ) RS

<0.003 20003 - . <0003 40008

02/18/98 <0.003 <0.003 <0.01
_07/18/97 £ <0.003 <0003 <001
02/18/98 <0.003
07/18/197 <0.01  <0.003
02/18/98 <0.01 <0.003
07/21/97  <0:01  <0,003 <0.003
02/18/98 <0.01 <0.003 <0.003
T02ABRE Lo <0.03 GRldii R <0.1
05/28/98 [0.056] <0.015 <0.015 [0.074]
07/16/98  <0.01 igioos) (03 <0.003 : i
02/18/98 <0.01 <0.003 <0.003
~ 02/18/98  <0.01 <0003 L w8003 0 R0,0037 1 i0.002 <0.003
07/18/97 <0.003 <0.003
02/18/98 <0003 <0003 = <0063 = <GoOi 7
07/21/97 <0.003 <0.003
102/18/98 <0.003 <0.003
07/21/97 <0.003
_02/18/98. <0.003
Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed
[1=Greater than Action Level
For RCL HIST_VOC NS =NO STANDARD DEC-GW-STD =NY DEC GROUND WATER STANDARDS (1998)




TABLE 5
Page: 2B of 2B

HISTORICAL GROUND WATER RESULTS Date: 12/11/98

VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

cis-1,2-
. 1,1,2-Trichloro Trichloro Mathyl isobutyl Teatrachloro Dichloro trans-1,2-Di-

thane . othvlene .. .. ketone (MIBK) - Chiorobenzene . ethylene. ' athylerie . - chioroethylens
fmgM) o Amgh o Amgh) o

_ (mah T mem T ima) U (mal
DEC-GW-STD 0.005 0.0006 0.005
MW-105" . 10/22/96 . <0.003. e DIOBAEE RE
02/18/98 <0.003 <0.003
07/18/97 <06.003 <0.003
02/18/98 <0.003 <0.003
L 07/18/97  <0.603 <00030700 0 2007
02/18/98 <0.003

1.1-Dichlora

SITE | DATE ethylens
' (mg/l)

0.005 0.005 0.010 0.005
<0.003 <0.003
<0.003 <0.003
<0.003 <0.003

'20.003 <0.003

[0.006}
<0.003
<0.003

<6003
<0.003
[0

©02/18/98 10.064]
05/28/98 [0.047]
_07/16/98 [0.0391 <0.00:
02/18/98 <0.003 <0.003
£ 02/18/98  [0.016]
07/18/97
02/18/98
07/21/97
.:02/18/98". %
07/21/97

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed
[1=Greater than Action Level

For RCL HIST_VOC NS =NO STANDARD

DEC-GW-STD =NY DEC GROUND WATER STANDARDS (1998)




TABLE 6

HISTORICAL GROUND WATER RESULTS
FIELD INDICATORS/BIO PARAMETERS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Page: 1A of 2C
Date: 12/10/98

e

ethane

/) |

cimal)s o

Alkalinity
(as CaCO3) Ammonia (as N)
Amal) e

Ethane Ethylene

(mg/M

Lactate
{mgh)

Sulfate

WAL R

Chloride
AL

10/23/96
10/23/96
10/24/96

10/23/96
10/25/96

02/18/98 -
osi2sies

05/29/96
- 19/22/96
02/18/9

05/28/98

05/29/96

10/22/96
-~ 02/18/98
07/18/97

10723196

0.014746

0.134313

<1

' 0:002203

0.058933

- .0.000047  0.000159

0.000628 0.000282 1700#

0.000249

0.000684
0.00011 . . O SR

1.9 s

s —— 4665 i
30004 Sl tE

2400 7.8
"""" 3304 Ol
0.000019 0.000018 560# <0.5 <1

B 370 e N

Values represent total concentrations unless noted

< =Not detected at indicated reporting limit ---=Not analyzed

#=Constituent in more than one test method, highest result reported.

For RCL AQUA-COMPO




TABLE 6
Page: 1B of 2C

HISTORICAL GROUND WATER RESULTS Date: 12/10/98

FIELD INDICATORS/BIO PARAMETERS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Oxidation- Nitrate

Reduction Specific MBAS plus

Potantial BOD coD TOC Conductivity Colorimetric Nitrita (as N)
_mv) (mg/l) (mg/l) {ma/l) lumho) . Am) .. (ma/)

-147 71 320 91 3390 4.5
10723196 10 ... .-134 62 R A S120i s a0
10/24/96 0.4 -141 1400 6800 1600 3190 3.3

10/23/96 0.3 SO0 42 240 R R A 0.96

10/23/96 2.0 -180 160 470 190 3460 5.0

10/25/6 S S g fe RS -‘- ...............

05/29/9 === --- - -

10/22/96 10
07/18/97 1.8

<0.05
.02/18/98 - Beaiat s L R 0.09
05/28/98  --- <8 <20 7
06/29/96 - S R et
10/22/96 -170 40 410 160 4010 <0.2
P s s e o
02/18/98 -40.2 4200
1 05/28/98 i 210, 3 B

05/29/96  --- --- - - -
10/22/96 ' o 276 .: R ,» g o g o3
02/18/98  --- -118.6 --- - --- 3000 0.60

05/28/98 -~ O B0 220 i R

05/29/96  --- --- - .-

02/18/98  --- -83.4 400 <0.05
_— ——— —

10/22/96 0.1 160 <4 <20 5 1530 <0.05 <0.2

:::': 5 02/,‘1".8'/9'8 —-,- R L LT RS lvz"g .'.‘. s ””-.‘_. g b3 . aa ,—‘..-.. B 1200 L <o.jg‘5 --..
MW-106 07/18/97  <0.1 107.0 728 <0.05

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL AQUA-COMPO




TABLE 6

HISTORICAL GROUND WATER RESULTS
FIELD INDICATORS/BIO PARAMETERS
FORMER MONARCH CHEMICAL FACILITY

GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Page:
Date:

1C  of 2C
12/10/98

 DATE |
S Amal)

Suifactants

Chlorine
Residual,

Total: .
{mg/l) &

Chilorine

: Residual; Free = .

(mo/)__

Oxygen,
dissolved .

TDS

_(maM

10/23/96

1072896

10/24/96

<0.1#

0.04#

<0.1#

2100
4600

0.1 8.64 19000 5700
...10/23/96 - B e 4200 1200
10/23/96 --- 0.1 8.62 5300 1000
10/25/96 -~ - - - = -
05/29/96 7.2

- 10/23j96 - 13.9 6.68

07/18/97 15.9 - 6.96

w101 oalreros ‘8o T 674

MW-101 05/28/98 -

02" 05/29/96 201 e SR i
10/22/96 --- 13.8 0.03# 0.02# 0.1 7.08 4200 1300
S C— 0N - e b — 45 9
02/18/98  --- 9.6 5.8 7.66
105/28/98" - 3000 910
05/29/96 .83
10/22/96 - 163 0.02# <0.1# 0.1 8.96 4800 1400
02/18/98 --- 9.7 --- --- 4.0 8.85 - -
05/28/98 - o L 3800 1200
05/29/96 525

bbbb 10/22/96 -~ 2130 G0 006K <0.1# 0.8 7.24 580 1500

02/18/98 --- 9.3 --- - 5.0 8.20 --- ---

MW-105. - 05/29/96 o R R S

MW-105 10/22/96  --- 15.0 0.03# <0.1# 0.9 6.5 1300 240

MW-105 02/18/98 - G 34 s o

MW-106 07/18/97 --- 16.5 <0.1 --- 2.75 7.03 --- ---

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed
# = Constituent in more than one test method, highest result reported.

For RCL AQUA-COMPO




TABLE 6
Page: 2A of 2C

HISTORICAL GROUND WATER RESULTS Date: 12/10/98

FIELD INDICATORS/BIO PARAMETERS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

SRS Alkalinity
'.M.-estham Ethane Ethylene {as CaCO3) Ammonia {as N) Lactate Sulfate Chloride
. (mg/l) , Ml ot v o MR (mg/l) S S AUl (mg/l} fmal)

02/18/98  --- --- - -

. 07;18/97 - SR T s s : i o S
02/18/98 --- --- - -

o7/21/97 - T e
02/18/98 -
. 02/18/98 - SRR s
05/28/9 <1 <1 <1 960 <0.5 - 370 210
02018/98 - . - SR
07/18/97 - 387
ozhEms e RS L -
07/21/97 - 192
102/18/98 -~ S - s
07/21/97 -
02/18/98% =t i S S R = o -

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL AQUA-COMPO




TABLE 6
Page: 2B of 2C

HISTORICAL GROUND WATER RESULTS Date: 12/10/98

FIELD INDICATORS/BIO PARAMETERS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK

Oxidation- Nitrate

S i Reduction Specific MBAS plus

~ Soluble Iron Potential BOD cob TOC Conductivity Colorimetric Nitrite (as N)
b e s malL e denh) G (mg/) ima/)
2.2 -
07/18197 0.2 i s

<0.05 -

MW-107 02/18/9 - 2.2 - -—- -
MW-108 07/21/97 <01 410 Ch e =
MW-108 02/18/98  --- -4.2 -— - -
MW-109  02/iB/9B - 8.2 SR

MW-109 05/28/98  --- --- <8 53 20

MW-111 02/18/98 - v G
MW-201 07/18/97 1.4
MW-201  02/18/98 - -

MW-202 07/21/97 0.3
o2Agies T are

MW-203 07/21/97 -
‘MW-203 02/18/98 - -68.8 SR S0

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL AQUA-COMPO




TABLE 6
Page: 2C of 2C

HISTORICAL GROUND WATER RESULTS Date: 12/10/98

FIELD INDICATORS/BIO PARAMETERS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Chlorine

Residual, ~ Chlorine Oxygen,

Total: o\ :  Residual, Free dissolved pH
{mg/l) {mgmy

Ssme DATE  Surfactants -
e e (el
MW-106 02/18/98 -

*Sodium

MW-107. . 07/8/97 - Sl 6.37.
02/18/98

02/18/98  --- 6.2 -
MWST8 50 0 /98 5 T —
MW-109 05/28/98  ---
MWt 02/18/98 S s

07/18/97 - 16.1 <0.1 ---

ozses - PR
07/21/97 - 165.0# <0. -
oziii98 17 e

07/21/97  --- - - -

02/18/98 - R = B U S

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed
# =Constituent in more than one test method, highest result reported.

For RCL AQUA-COMPO




TABLE 7
Page: 1A of 1E

SURFACE WATER ANALYTICAL RESULTS Date: 12/10/98

VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

R R SRR o e Methylene Carbon 1,1-Dichloro
UUsITE S DATE Chloromethane - Bromomethane - -Vinyl chloride :#%. Chloroethane.. .- .-~ chloride.:" = = ‘iAcetone . . ... disulfide . . ... ethene:

o Amam o mal) gl (o) mall) Amig)
SW-1 02/18/98 <0.003 <0.003 <0.002 <0.003 <0.003
SW:1 05/28/98 <0.003 <0.003 <0002
SW-1 07/16/98 <0.003 <0.002
'sw-2  02/i8/98 <o. <0.003

<0.01
<0003 . <0.01
<0.003 <0.01
<0.003 <0.01

____________ s LI
<0.003 <0.002
W 08128108 <0 <0.003 <0.002

SW-3 07/16/98 <0.003 <0.003 <0.002

sw-2 07/16/98
SW-3 02/18/98

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL UPST-8260




TABLE 7

SURFACE WATER ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Page: 1B

of 1E
Date: 12/10/98

trans:1,2:
- Dichiorésthene
cAmafe o i

cis-1,2-
Dichloroethens- -
~{man)

1.2-Dichloro
ethane
imgll)

SITE . DATE. Chioroform

2-Butanone
ma/l)

1,1,1-trichloro

ethane
ik (mg_{l)

Carbon
tetrachloride

02/18/98
©05/28/98
07/16/98
02/18/98  <(
05/28/98
07/16/98 0.

<0.003

T
<0.003

 <0.003
<0.003
<0.003 .

<0.003 <0.003

- <0.003
<0.003

<0.003

<0.003

<0.003

02/18/98
_i05/28/98
07/16/98 O,

<0.003
<0.003

<6003

<0.003

<0.01

SGHES

<0.01
<0.01
<0.01
<0.01
<0.01

<gol

<0.01

<0.003
..<0.003

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL UPST-8260




TABLE 7
Page: 1C of 1E

SURFACE WATER ANALYTICAL RESULTS Date: 12/10/98

VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

D R e S 'Bro'n_\_pdichlor_o 1.2-Dichloro cis-1,3-
©SITE. . DATE . met ..propane. . - Dichloropropens -
L LS Cimgh) (mg/) o

Dibromochloro 1,1,2-Trichloro Trans-1,3-

Trichlorosthens - methane . ethane.
SW-1 02/18/98 <0.003 <0.003 <0.003 <0.003
SW:tilioonifi 0 05/28/98 ©<0.003 <0003  <oo00os | <boos <0.003

SW-1 07/16/98 <0.003 <0.003

sSw-2 <0008 = <0.003

<0.003 <0.003

T <0.003 <0.003

. Diehloropropene "
odmgll)

SW-2 05/28/98
SW-2 . 07/16/98. ...
SW-3 02/18/98

swes o 05/28/98
SW-3 07/16/98

..<0.003 0.003
<0.003 <0.003

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL UPST-8260




TABLE 7

SURFACE WATER ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Page: 1D of 1E
Date: 12/10/98

- 4-Methyl-2- it oo Tetrachlore
_ZHexanone - .. ethene -
ol

DATE  Bromoform
oo Amghy

1,1,2,2-Tetra_
.chlofpathane . -

(mg/)

- Toluene.

; Etﬁ?lb qz_éne :

02/18/98
- 08/28/98
07/16/98
~02/18/98
05/28/98
07/16/98 <0,
02/18/98
~.05/28/98
07/16/98 .

<0.003 .

<0.003
<0.003
<0.003

-.£0,003
<0.003

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL UPST-8260




TABLE 7

SURFACE WATER ANALYTICAL RESULTS
VOLATILE ORGANIC COMPOUNDS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Page: 1E

of 1E

Date: 12/10/98

MBAS
Styrene M/P-xylenes o-Xylene Colorimetric
........ - L tmed) M e o, ik

SW-1 02/18/98 <0.003 <0.003 <0.05
| 05/28/98 <0.003 _ _  <0.003

07/16/9 <0.003 <0.003

‘ O < 568 T ——————
05/28/98 <0.003 <0.003
STIHBBAEE0 7558 <0003 T S R

02/18/98 <0.003 <0.003 <0.05

05/28/98 | <0.003 <0.003 gt

07/16/98 <0.003 <0.003

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL UPST-8260




TABLE 7
Page: 1A of 1A

SURFACE WATER ANALYTICAL RESULTS Date: 12/10/98

FIELD INDICATOR PARAMETERS
FORMER MONARCH CHEMICAL FACILITY
GENEVA, NEW YORK
DELTA PROJECT NO. S096-015

Temp

Oxygen,

“dissolved .
o (umd _(mg/)-
02/18/98 7.23 300 3.4 8.8

. 02/18/98 = 7.22 Gedianbi 3.3 8.6 i st
02/18/98  7.12 320 3.6 9.0

DATE B Gona

ictivity

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed

For RCL FIELDPARAM




TABLE 8
COMPARISON OF OBSERVED AND LITERATURE ATTENUATION RATES
Former Monarch Chemical Facility

Range of Site Attenuation Rates
Compound Attenuation Rates from Literature Literature Reference
(day™) (day™)

PCE >7.3E-3 2.04E-2 to 3.01E-3  Barbee (1994)
1.2E-3 Buscheck and O'Reilly (1996)
1.9E-3 Harkness et al. (1998)
1.4E-2 Mechaber et al. (1998)

TCE 2.8E-3t0 9.6E-3 2.10E-2 t0 3.01E-3  Barbee (1994)

1.2E-2t0 2.1E-2 Barrio-Lage (1987)

1.4E-3 Buscheck and O'Reilly (1996)

2.0E-2 to 6.4E-3 Gorder et al. (1996)
1.1E-3t0 1.9E-3  Harkness et al. (1998)

1E-2 Holder et al. (1998)
1.6E-2 Mechaber et al. (1998)
1.5E-3 Wiedemeier et al. (1996)

cis-12-DCE =~ 2.7E-3 to 9.0E-3 7.88E-3t0 2.04E-3 Barbee (1994)
1.1E-3 to 1.9E-3 Harkness et al. (1998)

1E-2 Holder et al. (1998)
5.3E-2 to 9.9E-3 Mahoney et al. (1996)
3.17E-3 Mechaber et al. (1998)
5.2E-2 Wiedemeier et al. (1996)
trans-1,2-DCE >0.0014 1.31E-2t0 4.72E-3  Barbee (1994)
1E-2 Holder et al. (1998)
5.3E-2 t0 9.9E-3 Mahoney et al. (1996)
VvC >3.4E-3 to >9.8E-3 <1.16E-2 Barbee (1994)
6.8E-4 Harkness et al. (1998)
5.0E-2 to 2.2E-2 Mahoney et al. (1996)
6.31E4 Mechaber et al. (1998)
1.3E-3 Wiedemeier et al. (1996)

1,1,1-TCA  >3.3E-3t0>6.2E-3  4.33E-210 3.01E-3  Barbee (1994)

1,1-DCA <0.0029 <1.16E-2 Barbee (1994)
2.5E-4 Ravi et al. (1998)



TABLE 9

PROPOSED GROUND WATER AND SURFACE WATER
MONITORING PROGRAM

FORMER MONARCH CHEMICAL FACILITY

Geneva, NY
ANALYTICAL PROTOCOL & FREQUENCY
LOCATION WL WQ Field Biolnd
MW-101 Triannually | Annually Annually Once
MW-102 Triannually | Triannually [ Annually Once
MW-103 Triannually | Annually Annually Once
MW-104 Triannually | Annually Annually
MW-105 Triannually Annually Once
MW-106 Triannually Once
MW-107 Triannually Once
MW-108 Triannually | Annually Annually Once
MW-109 Triannually | Triannually | Annually
MW-110 Triannually | Annually Annually
MW-111 Triannually | Triannually | Annually Once
MW-112 Triannually | Triannually | Annually Once
MW-113 Triannually | Triannually [  Annually Once
MW-201 Triannually | Triannually | Annually Once
MW-202 Triannually | Triannually |  Annually Once
MW-203 Triannually | Triannually | Annually
Stream A Triannually | Triannually
Stream B Triannually | Triannually
Stream C Triannually | Triannually

WL: Water level monitoring

WQ: Volatile Organic Compounds (8240) and Methyl Blue Active Substances

Field: Field Bioindicator Parameters (pH, dissolved oxygen, specific conductance,
temperature, ORP)

Biolnd: Laboratory Bioindicator Parameters (alkalinity, nitrate/nitrite, ammonia,
sulfate, sulfide, sodium chlorine, chloride, iron, TDS, COD, BOD5

A blank space indicates that additional analysis is not proposed.

Triannual sampling will be done in March, July, and October.

Annual field and "once" bioindicator parameters will be obtained during the March sampling.
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