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as 300 meters (1000 ft) thick (Hunt, 1974). The hillsides in the vicinity of
the Seneca lakes are mantled by till, a non-stratified mixture of glacial
debris. The valleys occupied by the Lakes themselves are floored by
stratified meltwater deposits. As noted, these deposits may be very thick.
Hunt (1974) states that the bedrock bottom of Cayuga and Seneca Lakes, as well
as the Hudson River, were cut by glacial action to levels below present day
sea-level and in the time following the erosive activity they have developed
thick accumulations of sediment. Hunt also noted that the bedrock bottom of
Lake Ontario is more than 150 meters (500 ft) below present day sea level.
Exhibit 2-3 is a physiographic map of Seneca County, New York,

a) Site Physiography

SEAD is situated 64 km south of Lake Ontario in the immediate vicinity
of Romulus, New York. The Depot lies on the western side of a broad north to
south trending series of rock terraces mantled with glacial till, forming a
divide, that separate Cayuga Lake on the east and Seneca Lake on the west.
Elevations of SEAD range from a low of 137 meters above mean sea level on the
west boundary to a high of 232 meters in the southeast corner.

Surface runoff from SEAD generally flows in two directions. Most of the
streams flow to the west into Seneca Lake; however, one stream in the
northeast corner of SEAD flows northward into Kendig Creek, a tributary to the
Cayuga-Seneca Canal. Surface runoff in the extreme southeast corner drains to
the east for a short distance offpost and then turns west across the depot
into Seneca Lake.

The landfill, ash pit and former incinerator are located on gently
sloping terrain between the magazine area and the western boundary of SEAD.
The landfill proper was thought to occupy an area of approximately 5 acres,
although evidence obtained during the current study indicates that buried
materials may be found over a larger area. The area encompassed by this
investigation is approximately 25 acres. This includes the landfill area, the
incinerator building (Building 2207), and the down-gradient area between the
landfill and the Depot boundary.

Except for roadways, the entire area is heavily vegetated with grasses
and occasional brush thickets. The site slopes to the west-southwest; surface
runoff collects in drainage ditches along the east-west roadway (W. Smith Farm
Road) and the north-south roadway (West Patrol Road) that run parallel and
perpendicular to the topographic relief of the site, respectively. Drainage
leads to small, unnamed, perennial tributaries which discharge directly into
Seneca Lake within or near Sampson State Park. Discharge of groundwater
through seeps occurring west of the Depot boundary is likely, but was not
observed during this study.

b) Surficial/Bedrock Geology

The overburden soils surrounding the landfill area at SEAD are comprised
of erosional materials deposited during the last ice age. This mantle of
unconsolidated glacial deposits, described as a glacial till, overlie Middle

Devonian Age bedrock formations of the Hamilton Group. The overburden
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soils range in thickness from a few feet to upwards to 40 feet as detected’
during the installation of soil borings and monitoring wells at the site.
Because these soils were deposited directly from glacial ice, they are
characterized as a poorly sorted, heterogenous mixture of silts and clays with
some sands. The abundance of these fine grained silts and clays, typical of
glacial tills, reduce the amount of effective pore space within the soils and
account for the low permeabilities encountered. The thickness of the
overburden soils appears to increase east of the landfill area, with
relatively constant thickness occurring from the landfill westward toward the
Depot boundary. A significantly greater depth of unconsolidated materials was
observed in Well PT-10, located east of the landfill. The wells located to
the west of the landfill are relatively shallow, with bedrock detection (auger
refusal) occurring at a depth of 6 to 10 feet below ground surface.

The relatively thin layer of overburden till is underlain by a series of
Devonian shales collectively called the Hamilton Group. This group of shale
formations includes the Moscow shale, Ludlowville shale, Skaneateles shale,
and the Marcellus shale formations, in descending order. The composite
thickness of these shale units is approximately 350 to 400 feet beneath SEAD.
Beneath the Hamilton Group lies the Onondaga Limestone ranging in thickness
for 70 to 80 feet. A generalized stratigraphic column for the formations is
provided in Exhibit 2-4. These sedimentary rock formations dip at a shallow
angle to the south-southeast across the area at a rate of approximately 50
feet per mile. Exhibits 2-5 and 2-6 show a geologic map and a generalized
cross section of Seneca County, New York, respectively.

The Devonian shales that make up the Hamilton Group are comprised of
calcareous shales with varying amounts of fracturing. These shales are also
interbedded with relatively thin limestone strata occurring periodically. The
surficial bedrock shale unit, the Moscow shale, is a soft spray calcareous
shale, highly friable and easily susceptible to weathering. This formation
has been eroded and is not present in its complete thickness beneath the site.
Beneath the Moscow shale is the Ludlowville shale, a harder and more resistant
calcareous shale responsible for the falls and cascades in several of the
ravines and gorges in the area. This shale is not as fissile as most of the
other shales in the region. The total thickness of the Ludlowville shale
" beneath the site is approximately 140 feet. The uppermost member of the
Ludlowville shale is a thin limestone bed (approx. 5 ft) known as the Tichenor
limestone. This limestone bed is used as a marker bed to define the upper
limit of the Ludlowville shale and the base of the Moscow shale.

Beneath the Ludlowville shale, the Skaneateles shale, approximately 185
feet thick, is composed of dark fissile shale, more calcareous in the upper
regions of the formation. The Marcellus shale, the oldest formation in the
Hamilton group, consists of a black slatelike shale with occasional beds of
limestone. The formation is approximately 50 feet thick beneath the site.
These deeper shale formations also dip to the south similar to the overlying
formations. The Skaneateles and Marcellus shales surface or outcrop beneath
overburden soils north of the SEAD landfill area.

Beneath the shales of the Hamilton group are the Onondaga limestone.
This formation is comprised of dark, dense limestone with well-developed joint
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3.0 SITE INVESTIGATION

All operations conducted during this task were performed in accordance
with the specifications contained in the approved Work Plan for Task
(Delivery) Order No. 1 -- Seneca Army Depot Burning Pit/Landfill Preliminary
Assessment Site Investigation, and Contract No. DAAA15-88-D-0009. Specific
requirements contained and referenced in the Task Order were addressed in the
task Work Plan.

An initial site inspection was conducted on September 13, 1988, after
which a draft Work Plan was submitted to USATHAMA in September, 1988. Field
Operations were initiated on October 24 and completed on November 17, 1988,
and the Final Work Plan is dated December, 1988,

3:1 SITE AND GRID LAYOUT

Immediately after obtaining security passes and gaining access to the
site, the field crew established a decontamination and contamination-control
station adjacent to the incinerator building (Building 2207), began setting up
the field laboratory for soil gas sample analysis in Building 4, and began the
process of laying out survey lines to form a grid over the landfill and
downgradient areas.

Surveying was performed by Obosnenko Partnership, Sharon Hill, PA.
Using the railroad spike imbedded in the center of the roadway at Building
2207 (a fixed point which is referenced on available installation drawings and
herein referred to as Point "A") as the origin, a survey line was established
in an east-west direction along and very nearly parallel to the centerline of
W. Smith Farm Road. Points were marked at 50 or 100-foot intervals upon this
line (50 foot intervals were uszd east of Point "A", to encompass the landfill
area, whereas a 100-foot interval was used in the area to the west which does
not contain landfilled materials). At each 50-foot interval east of Point A,
and at each 100-foot interval to the west, 90-degree angles were turned to
" form survey lines extending northward. Fifty-foot spacings (east of Point A)
and 100-ft spacings (west of the reference point) were marked on each of the
south-north lines to form the grid illustrated in Exhibit 3-1 over the entire
area of interest. Grid points were defined by letters designating west-east
lines (B to R) and numbers defining north-south points (1 to 13). Survey
stakes were implanted at the corners of this grid, and metal-wire flags with
the letter-number grid designations were placed at each grid point. The grid
was extended eastward to cover the suspected area of the former grease pits
upgradient of the landfill (lines 5 to X and points 4 to 6). Two additional
lines (0 and 00) were also added to the north, after buried metal was detected
outside of the area surveyed originally.

- The prepared grid followed the same reference that was used during
previous surveying at the site, as denoted on Depot Drawing No. 18-81, dated
8/8/80. The grid is congruent with the UTM coordinate system, to within about
0.25 degrees. It was planned to use the known coordinates of Point A to
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adequately distinguish a buried metal object unless that object were located
directly at that particular measurement station. By employing the in-phase
the effect of the adjacent objects on the earth’s conductivity can be
detected, and the presence or absence of buried metal can be determined. For
this survey, both the quadrature and in-phases were recorded and used for
interpretation.

As with any geophysical method there are limitations to the use of EM.
The EM was able only to identify anomalies in the subsurface caused by changes
in conductance. It did not definitively determine the cause of these changes,
although the cause can often be inferred or correlated with other
observations. The initial site visit indicated that interferences would be
minimal in the areas of the investigation, and this proved to be the case
except near the incinerator building. There was a marked effect from the
underground water lines at the site, which can be mapped from the EM data, and
are shown in the graphs of EM data found in Appendix B.

GPR is another electromagnetic geophysical technique which uses
electromagnetic waves for shallow (usually less than 30 feet) subsurface
reconnaissance and exploration. With GPR an electromagnetic pulse is injected
into the ground by a transmitting antenna, and the resulting reflection or
transfer waves from a boundary layer or a buried object 1is detected by a
receiving antenna. Significant changes in conductivity of layers or objects
will cause the electromagnetic wave to be reflected. More conductive soil or
rock strata, saturated zones, and buried metal objects provide good reflectors
of radar waves. Reflected waves are amplified, processed, and recorded as
images of target reflection strength along a vertical slice of survey line.

The propagation velocity of the electromagnetic waves in the ground is
dependent upon the conductivity of the subsurface, which is largely governed
by the moisture content of the soil and rock. The energy of electromagnetic
waves passing through the earth is affected by the ability of a material to
conduct an electrical charge (dielectric constant) and the conductivity of the
ground. For example, clean, dry sand will propagate an electromagnetic wave
at a higher velocity and with less attenuation than a saturated clay.
Generally, higher conductivity of the subsurface material being explored

" results in slower wave propagation and greater attenuation of the wave, which

leads to decreased depth of exploration.

For this survey the OYO Georadar Model 2441 system with a 250 mHz
antenna was utilized. GPR antennas can be obtained with center-frequencies in
the range of 80 to 900 mHz, with exploration depth varying inversely and
target resolution varying directly with frequency. Experience has shown that
antennas in the 200 - 300 MHz range represent a reasonable compromise, and are
applicable to most soil and subsurface conditions. The 250 MHz antenna was
chosen to allow detection of the relatively small objects and shallow depths
that were likely to be encountered in the landfill.

-The Model 2441 radar allows the transmitter and receiver antennas to be
separated. During normal surveying techniques, the transmitter and receiver
are kept as close together as possible. This allows the reflected wave to be
sensed (received) by the receiver from the reflecting object with the maximum
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landfill. These measurements indicated that the VD mode was more reactive to
changes in subsurface conductivity than the HD. Both the quadrature and in-
phase measurements were made and recorded simultaneously by a digital
recorder, the Omnidata Polycorder. The Polycorder allowed recording of both
the EM data and designations of the survey line and direction as well as
annotations of any surface conditions or other observations which might affect
interpretation of the EM data. The EM data were recorded by the Polycorder as
voltage output at each measurement point. The voltages are later converted to
millimhos/m via a computer program provided by the manufacturer of the EM31DL.

EM mcasurements were made every 20 feet along each 50-foot and 100-foot
survey line in both the north-south and east-west directions. This 20-ft
increment was chosen to ensure adequate detection capability, according to the
following reasoning. The distance between the transmitter and receiver coils
on the EM31DL is approximately 12 feet, and the influence of a buried drum can
be sensed by the EM31DL over a distance of about 10 feet from the transmitter
coil when using the in-phase portion of the field. Therefore, an approximate
path width of 22 feet was determined for the EM31DL. The 20-foot measurement
stations were located by means of a device known as a "hip-chain". This
device uses a small knurled wheel which is attached to a counter, around the
wheel a heavy thread is wrapped with one end tied to a fixed object in the
field and the other to the "hip-chain". As the operator walks the thread is
played out from the "hip-chain" and the counter advances. The counter has an
accuracy of +/- 1%. To check this accuracy the operator would check the
counter to the surveyed grid and if necessary make adjustments to the "hip-
chain" meter.

Initially, the survey lines were traversed in the north-south direction
over the landfill, followed by surveys along east-west directions. At
periodic measurement stations, the common axis between the coils was rotated
90 degrees and the new measurement noted. This rotation of the common axis
allowed the operator to determine the reliability (precision) of the
measu:eitents. For example, if the measurement differed significantly between
the two orientations, the operator could assume that these changes were being
caused by a localized anomaly. These situations were noted for more detailed
subsequent investigations.

After measurements over the 50-foot grid in the landfill area were
completed, the 100-foot grid area west of the landfill was traversed in both
north-south and east-west directions.

The collected data were dumped from the Polycorder memory to a Toshiba
3100/20 personal computer (PC) on a twice-daily basis, using software supplied
by Geonics Ltd. Backup copies of the data were then made on 3 1/2" disks and
on the PC internal hard disk. The data were interpreted daily to identify
areas indicating buried metal anomalies to be avoided by the soil-gas survey,
and for re-surveying on smaller grids, When needed, smaller grids were
established by measuring to the nearest established grid points.

Additional data measurements were performed on 10-foot centers in the
area surrounding the diesel fuel tank adjacent to the incinerator building.

Since the stations were in close proximity to the incinerator building, these
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A map based on the interpretation of the EM data (both quadrature and
in-phase) and showing where we believe buried metal is located is provided in
Exhibit 3-10. Although the form of individual objects cannot be gleaned from
the data, it appears that buried metal is scattered throughout the 12 acres of
the landfill and more heavily concentrated along the J, K, L, and M survey
lines. Further information on the identity of the buried metal was provided
by interpretation of the GPR survey data.

Generally, the GPR survey confirmed the existence of buried metal in
areas identified by the EM survey. A map indicating those areas which were
surveyed by GPR, and the principal targets detected, is given in Exhibit 3-11.
The GPR data provide a variety of signatures and particular patterns
characteristic of typical landfilled or buried objects. For example, shown in
Exhibit 3-12 is a "model" GPR record illustrating the signature expected from
buried drums or pipes. The characteristic hyperbolic reflection pattern is
produced when the GPR passes over a drum (laying on its side) at an angle
perpendicular to the drum axis. Different and more complex patterns are
produced if the drums occur in other orientations, if the GPR traverse is
parallel to the drum axis, or if the drums are crushed or partially crushed.
Interpretation of the GPR data, taking into account possible variations in
signatures of buried drums and other targets, showed numerous targets that are
similar to drums in a typical landfill situation. Better definition of the
targets in the landfill would require multiple traverses with changes in
transmitting and recording parameters and survey line orientations, and
clearing of the ground cover to provide more consistent coupling of the
antenna to the ground. The GPR survey performed at the landfill area was
performed primarily to provide corroboration of metal locations rather that
details of potential drum orientation, and a limited number of measurements
were made in only one directiom.

Approximately 3200 lineal feet of GPR data were obtained, all in a
north-south direction, in the landfilled section of the site. All GPR records
and interpretations can be found in Appendix B, and a map indicating those
areas where GPR signatures indicate the possible presence of buried drums is
- shown in Exhibit 3-11. Note that these signatures could also be produced by
" cylindrical objects other than drums, such as pipes, cables, or sections of
culvert. However, the correlation of the GPR target locations with metal
signatures from the EM surveys show that the objects very likely are composed
of metal. The available data do not allow the sizes of the objects to be
determined definitively.

The GPR records indicate numerous areas where buried drums may be
located, with the depth of burial ranging from just beneath the surface to 5
feet. 1In some areas (see Exhibit 3-11), the drum signatures are grouped close
together, while in other locations only isolated responses are noted on the
record.

"The GPR records also show signatures related to reflections from the
bedrock surface, and indicate that depth to bedrock varies from very shallow
(less than two feet) to depths greater than the range of the radar (greater
than six feet). The GPR records also show reflections that correlate with the
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postulated dipping bedding planes of the bedrock formations. From the GPR
data, the southerly or westerly dip appears to occur at an approximate angle
of 23 degrees, and the location of the shallow bedrock appears to coincide
with postulated subsurface outcrops shown in previous geological reports of
the New York State Geological Survey.

One example showing the location and dip of the bedding plane is
provided in record Kl-11, where the outcrop is observed near grid station K2.
Between stations Kl and K2, it appears that bedrock is dipping and that a
bowl-like depression occurs behind the outcrop. Within this "bowl" a very
dark band is noted on the GPR record at an approximate depth of 3.3 feet. We
believe that this area may be representative of some kind of contamination, as
also indicated by the high volatiles concentration found in the soil-gas
sample from this location. Other GPR records also exhibited these dark bands,
and it would appear that at least some of these signatures could be related to
subsurface contamination sources. The dark bands are generally associated
with areas showing high conductivities.

In general, the EM and GPR surveys provided good correlation of the
location and extent of the principal landfill area, and indicated the
presence of a large number of potential discrete contaminant sources.,
Landfilled materials and contaminant sources appear to be located in one or
more depressions in the bedrock surface, which is likely associated with
interface between different bedrock formations. The possibility of buried
drums exists, and buried drums may be contributing to the observed groundwater
contamination. None of these concepts, however, were proven by the
geophysics, and direct intrusive methods (borings, test pits, monitoring
wells, and sampling) would be required to confirm the geophysical
interpretations.

3.3 SOIL-GAS SCREENING SURVEY

3.3.1 Objectives .

The primary objective of the soil-gas screening survey was to provide
" indications of likely source locations within the landfill area, for
correlation with the geophysical survey data, and for determining best
locations for the subsequent soil sampling. Secondary objectives of the
survey were to investigate downgradient contaminant migration patterns in
relation to the locations of existing monitoring wells, and to determine
whether a nearby underground diesel fuel storage tank is leaking.

3.3.2 Methodology and Procedures

Collection of subsoil air samples and testing for suspected volatile
contaminants can be an effective method for determining probable source
locations and, in some cases, the general direction and extent of contaminant
migration. Volatile constituents from high-concentration sources, whether
adsorbed onto the soil matrix, dissolved in groundwater, or directly released
from leaking buried containers, will tend to volatilize into the interstitial
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suspected area of the landfill. The EM survey was used to screen sampling
locations for potential presence of buried containers, and it was necessary to
move several feet away from the grid points for collection of some samples.

In addition, samples along W. Smith Farm Road (survey line 13) were collected
from immediately adjacent to the roadway rather than through the asphalt
roadbed. Samples were collected from the vicinity of the diesel fuel tank and
toward previous borehole BH-29, where a floating product had been observed;
from the vicinity of the "grease pits" east of the landfill area; and from
within the former sludge pond. On-site analysis of these initial samples led
to collection of additional samples in the areas where higher levels of
volatile contaminants were observed. The grid and sampling locations were
extended farther to the north than originally planned, because of the
detection of buried metal in that direction and positive soil-gas results
along the north side of the landfill. 1In addition, the density of sampling in
the down-gradient direction was increased to encompass all 100-ft grid points,
because volatile constituents were detected in the first samples obtained near
the western Depot boundary, and it was desirable to determine whether the
apparent contamination was localized or was associated with groundwater
contamination. Because of these extensions in area, the degree of planned
over-sampling (i.e., replicates and higher density of points) was curtailed.

A total of 164 soil-gas samples were collected and analyzed, which was 24 more
samples than originally planned.

At each sampling location, a 0.5-inch diameter hole was punched into the
soil, using a stainless steel bar with slide hammer, to a depth of 3-4 feet.
Each sampling location and depth was .chosen to avoid underground utilities and
any indication of buried objects noted by the previously-conducted EM survey.
The depth of a few samples was reduced to two feet, which permitted collection
of samples where the GPR clearly showed anomalies at greater depths. All
samples were collected from the unsaturated zone, although some samples
clearly penetrated into the upper portions of the weathered shale bedrock.

After the stainlcss steel bar was removed from the hole, a 0.5-inch
stainless steel probe was inserted into the hole. Following evacuation of
approximately 25 void-space volumes to the atmosphere, air from the hole was
pumped into a pre-evacuated, septum-capped glass vial at 2 atmospheres (15
" psig) pressure. Sample vials were immediately placed into labeled Whirl-pak
bags, stored in darkness, and delivered several times daily to the on-site
laboratory for analysis. Occasionally, duplicate samples were collected from
the same hole prior to removal of the probe.

After all samples from a given location were collected and the tube was
removed, the bar and probe were cleaned by scrubbing with Contrad cleaner in
distilled/de-ionized water, rinsed with distilled water, and dried with paper
towels. The interior of the probe was then flushed for 30 seconds with ultra-
zero grade nitrogen at 20 psig. Immediately prior to sampling, approximately
100 volumes of the sampling probe and associated tubing, valves, and injection
needle was flushed with filtered ambient air. The system was then flushed
with 25 volumes of air from the next sampling hole prior to collection of the
sample, as described above.
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Samples for metals analysis were collected in clean 500-mL wide-mouth
polyethylene bottles (except background sample number SS-01, which was placed
in a 1-L polyethylene bottle), using the bucket auger and a clean stainless
steel spatula. Packing of samples into their respective shuttles, completion
of all logbooks and sample transmittal forms, and shipment of samples to the
laboratory proceeded as described for water samples in Section 2.4. All
sampling tools were cleaned as described in Section 2.4. A rinse blank was
collected after cleaning of the auger following collection of sample number
S§5-02B.

3.6 BUILDING INSPECTION

The incinerator building was inspected for the possible presence of
contaminant sources within the Dry Well and Wet Well that are denoted on Depot
drawings of the building. Entry occurred on October 24, 1988, using Level B
protection, and an organic vapor analyzer (OVA) and Explosimeter were used to
survey the interior. The OVA was used to determine whether volatile organic
contaminants were present within the ambient air of the building interior ox
the sumps. Both the upper and lower levels of the building were inspected.

The upper level of the building is an open area (no structures or
furniture), with plywood flooring. Large deposits of bird droppings were
found on the floors, arising from the use of the building eaves as roosts by a
large population of pigeons. (Pigeon droppings have been associated with the
presence of the fungus cryptococcus neoformans, which causes an infectious
disease (cryptococcoses) characterized by the production of nodular lesions or
abscesses in the lungs, subcutaneous tissue, the brain, and meninges. It is
not known whether the fungus is present in the droppings within the building--
no sampling or analysis was performed during this study-- but it is suggested
that appropriate precautions be taken by any personnel entering the building).

The lower level of the building was found to contain a main area where
the incinerator ovens, conveyor belts, sumps, and associated structures are
located. Several individual rooms are present, which were apparently used for
" the incinerator control systems. The sumps contained standing water over a
layer of sediment, and residual incinerator ash was noted in the ovens. The
entire area was covered with a layer of fine dust of unknown origin.

No readings indicating the presence of volatile contaminants were found
during the building survey. Although OVA measurements indicated the absence
of volatile contaminants, two samples were collected from water contained in
the sumps. However, these samples were included in the initial batch of water
samples for which holding times were exceeded, and no analysis was performed.
Because there was no indication that volatile contaminants were contained
within the water or sediment, the sumps were not subsequently re-sampled.

"The primary purpose of the building inspection was to ascertain whether
the sumps could be a source for observed groundwater contamination, and no
indications were found that such is the case. Sampling and analysis of the
dust and ash within the building were not performed, and the building may
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postulated. The geophysical surveys indicated large EM anomalies around an
old water line, which traverses the area beginning at Building 2207 and
extends westward to a point just east of the West Patrol Road (see Exhibits 3-
2 and 3-4). An extended branch water line also continues westward to a point
near the Depot boundary. Older installation maps, and the Initial
Installation Assessment Update (USATHAMA, 1988), both show an old roadway
along this water line.

4.2 ANAIYTICAL RESULTS AND CONTAMINATION ASSESSMENT
4.2.1 Groundwater

Data from analysis of groundwater samples in monitoring wells in the
area, both from this study and previous efforts, are tabulated in Exhibit 4-5,
Although differences in the ratios of species concentrations are noted, the
current data generally confirm the previous findings. A plume of
contamination from one or more sources in the landfill area has migrated to,
and likely extends beyond, the western boundary of the Depot. The overall
pattern indicates that a narrow plume exists between the source areas and Well
PT-17, extending in a west-southwestern direction. Concentrations in wells
further upgradient (PT-20 and PT-22) are of the same order or less than in
Well PT-17, and contaminant levels drop by roughly two orders of magnitude
from Well PT-18 (near the source) to Well PT-17. The very volatile
constituent chloroform was detected only in Well PT-18. The reduction in
concentration along the transport pathway is possibly due to loss of the
volatile constituents from the slow-moving, shallow groundwater. There is
also considerable variation in the relative concentrations of the chlorinated
species, with no obvious overall correlation to location or position within
the plume. For example, the ratio of TRCLE to T12DCLE falls from about 20:1
in Well PT-18 to about 0.5:1 in Well PT-12, but is higher again in wells
further downgradient (being about 4:1 in Well PT-17). These observations
“might be indicative of multiple sources, as suggested previously by USAEHA, or
could represent a combination of preferential contaminant transport,
degradation within the aquifer, and more rapid volatilization of the more
volatile species. It is suspected that degradation of trichloroethylene or
" highly chlorinated ethanes has occurred, and accounts at least in part for the
levels and distribution of T12DCE in the groundwater.

The general pattern of contamination shows a relatively narrow plume
extending almost linearly between Wéll PT-12 and PT-17, except that T12DCLE
was also found in Well PT-24. The pattern fits the general idea that
contamination is migrating westward along the buried water line and/or the old
adjacent roadway which is noted on several installation drawings. Once the
end of the water line is reached (around grid point D-9 for the main line, and
B-9 for the extension), the local groundwater gradient (which lies in a more
southwesterly direction than the plume axis), may provide more influence on
flow direction. This scenario accounts for the relatively high contamination
found in Well PT-17, as well as the higher soil gas readings along the line
between grid points G-1l1 and B-9.












compound having a gas-water partition coefficient greater than
about 0.02 ppm(air)/ppm(water) could result in the compound being
detectable in the soil gas but not in the soil samples. As an
example, for TRCLE Henry's Law constant = 8.9 X 107% atm-m®/mole =
0.36 ppm(air)/ppm(water) at STP. Thus, TRCLE would be detectable
in the landfill soil gas even when not detectable in the soil by
standard analytical methods. Other volatile compounds such as
T12DCE and chloroform would have similar characteristics of
preferential detection in the gas phase.

° Compounds which are not detectable in the unsaturated soil matrix
could be detected in the underlying saturated zone, because the
detection limit in water solution is typically about 0.001 ppm.
Therefore, (assuming equilibrium between the water and gas
phases), a partition coefficient greater than about 500
ppm(air)/ppm(water) would be required for a compound to be
detectable in the gas phase but remain undetectable in the
groundwater. The only materials with partition coefficients of
this magnitude are insoluble permanent gases, such as oxygen and
nitrogen. Even vinyl chloride, with a Henry’s Law constant of
0.69 atm-m®/mole (28 ppm(air)/ppm(water)), would be detectable
both in the groundwater and in the soil gas.

Apparently, the typical volatile contaminants would have been detected in the
soil borings only if the sample penetrated into a zone with significant
amounts of "free" contaminants, i.e., within a deposit or source area. From
the soil sampling results, the only locations where the sampling approached
major deposits are near grid point K-6. In other locations where sources were
identified by the soil-gas results, the borings did not penetrate sufficiently
close to the contaminant source. It is noted that sample SS-11 was obtained
from outside the area where the bedrock occurs near the surface.

The concentrations of metals found in soil samples show that the mectal
content of the landfill definitely is elevated above background. The four
samples collected from the fill material contain levels of copper and lead
that are 4 to 13 and 6 to 28 times the concentrations in the background soil,
" respectively. Three of the four samples showed lead levels of 200 ug/g or
higher. Somewhat higher concentrations of zinc and slightly higher
concentrations of cadmium also were found in the samples from the landfill,
but the levels for chromium were approximately the same as that in the
background soil sample.

4.3 SOURCE AREAS AND LOCATIONS

The EM and GPR data show that the total area of the landfill is about
5.5 million square feet (12.9 acres), and that buried metal (some of which
could be containers) or other high-conductivity materials extend over the
greater portion of this area. The data show that the landfilled area may
extend farther to the north and to the west than is currently presumed,
including areas beneath and beyond the present roadway around the site.
However, the data indicate considerable inhomogeneity in the landfill

4-11












6.0 EVALUATION OF POTENTIAL REMEDIAL MEASURES

6.1 METHODOLOGY

In preceding sections, results of the geophysical surveys, aquifer
tests, and soil-gas screening studies were combined with the laboratory
analytical results for soil and groundwater samples to provide the basic data
for contamination assessment, including the location and identity of
contaminant sources and the nature and extent of groundwater contamination
plumes. In this section, contaminant levels will be compared to risk-based
health criteria and to Maximum Contaminant Levels (MCLs) and Maximum
Contaminant Level Goals (MCLGs), defined in state and federal regulations, to
determine applicable and relevant or appropriate requirements (ARARs) for
remedial responses at the site. These regulatory requirements and action
criteria determine the need for and extent of interim response measures
(IRMs), and/or further investigations to delineate longer-term remedies.
Potential IRMs, including source removal and groundwater contamination
control, are evaluated for effectiveness in meeting the corrective action
requirements. Given the uncertainties that still exist, the most cost-
effective feasible alternative is outlined. This analysis forms the basis for
the recommendations made in the next Section for suitable interim response
measures, and for further remedial investigations/feasibility studies (RI/FS).

6.2 ARARs

6.2.1 Introduction

This section provides a definition of ARARs and TBCs, the "role" of
ARARs in the site investigation/remediation process, and presents lists of
location-, chemical-, and action-.vspecific ARARs from which a preliminary list
of ARARs has been selected for SEAD.

Identification of applicable or relevant and appropriate requirements
(ARARs) is done on a site-specific basis and involves a two part analysis:
first, a determination whether a given requirement is applicable; then , if it
is not applicable, a determination whether it is nevertheless both relevant
and appropriate.

Applicable requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements,
criteria, or limitations promulgated under federal or State law that
specifically address a hazardous substance, pollutant, contaminant, remedial
action, location or other circumstance at a CERCLA site.

Relevant and appropriate requirements are those cleanup standards,

standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under Federal or State law
that, while not "applicable" to a hazardous substance, pollutant, contaminant,
remedial action, location, or other circumstance at a CERCLA site, address
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Chemical

1,2-Dichloroethane

Trichloroethylene

t-1,2-Dichloroethylene

Vinyl Chloride

Chloroform

Cadmium

Chromium

Copper

Lead

Zinc

ARAR

SDWA Maximum Contaminant Level -

.005 mg/1

SDWA Maximum Contaminant Level -

.005 mg/1; MCLG- 0 ug/L; AWQC- 2.7 ug/L

SDWA Maximum Contaminant Level -

(NONE); MCLG- 70 ug/L; AWQC- .033 ug/L

SDWA Maximum Contaminant Level
.002 mg/1

CWA Water Quality

RCRA Maximum Concentration Limit -
.01 mg/1

SDWA Maximum Contaminant Level -
.01 mg/1 :

RCRA Maximum Concentratioﬁ Limit -
.05 mg/1

SDWA Maximum Contaminant Levels -
.05 mg/1

Proposed Maximum Contaminant Level
Goals -
0.12 mg/1

Proposed MCLG -
1.3 mg/1

RCRA Maximum Concentration Limit -
.05 mg/1

SDWA Maximum Contaminant Level -
.05 mg/1

Secondary Maximum Contaminant Level
under the Safe Drinking Water Act -
5 mg/1












contaminated groundwater. The zone of influence about a pumping well will not
extend for more than a few feet, and it is estimated that wells would need to
be installed every 5 feet along the entire breadth of significant
contamination. The available data suggest that this distance extends at least
from Well PT-17 to Well PT-24, i.e., a minimum distance of about 320 feet.
Thus, at least 64 wells would need to be installed. It is expected that at
least half of these wells would need to be installed as a "test" case, to
determine permeability variations, before the feasibility of the concept could
be evaluated. Thus, it may not be known whether the concept is feasible until
a large fraction of the cost has been committed.

Advantages of the pumping well field include: relative economy for
installation because wells need be only about 15 feet deep, with only 3-5 feet
of screen; and the ability to use economical, low-volume centrifugal pumps,
each of which would need to be operated only a small fraction of the time to
completely dewater the aquifer. Partially offsetting this advantage would be
the fairly extensive maintenance requirements of the withdrawal and collection
system. Protection would be necessary, for example, of the pumps and plumbing
system in the winter, because flow rates would not be adequate to keep
unprotected water-filled components from freezing. This factor would require
either burial of the collection system pumps and piping or application of
external heating sources, either of which would increase maintenance costs
significantly.

6.4.2 Installation of Collection Trenches

The occurrence of both the contaminated groundwater and the confining
aquiclude at shallow depths makes a linear trench-collection dewatering system
attractive. Standard narrow-blade trenching tools could be used to excavate
the required 10-15 foot deep trench down to competent bedrock. Relatively
modest shoring of the trench sides would be needed to prevent caving, and a
grout seal could be used to anchor the opening to bedrock and prevent leakage.
Water collecting in the bottom of the trench could be removed by one to a few
sump pumps, depending on the consistency of bedrock slope along the trench.
All pumps and piping could be contained within the trench opening, and a
" simple cover should be sufficient to prevent the systems from freezing while
allowing easy access for maintenance.

The total distance over which a trench would extend should be the same
as for a well field, i.e., about 320 feet. Unlike the well-collection system,
little advantage would be gained by reducing trench lengths and including
several segments to intercept only permeable zones; the additional complexity
necessary to tie together several trench segments would more than offset the
additional cost of constructing one long trench.

- The volume of water that would be removed by a trench is not large. The
groundwater flow velocity is about 20 ft/year, or about 0.055 ft/day, and the
thickness of the saturated zone is about 5 feet. Assuming the effective
porosity of the aquifer is about 10%, a 320-ft long trench would collect, in
one day, about (0.055 ft/day)(0.10)(5 £t)(320 ft) = 9 ft3 = 280 liters per
day, or about 27,000 gallons per year. Withdrawn volumes would be similar if
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EXHIBIT 6-1

ESTIMATED COST FOR A PERMEABLE TREATMENT BED

LANDFILL AREA, SENECA ARMY DEPOT, NEW YORK

Item Quantity Req'd Unit Cost® Subtotal Pg.
Ref.P
Trench Excavation, backhoe, :

320" X 2’ X 15" 356 cubic yards $ 2.27/yd® $ 810 9-60°
Bentonite Seal, after

320" X 2 X 0.5 320 cubic feet $ 2.50/ft® § 800 3-12
Geotextile Fabric "Bag",

350" X 15° 583 square yds. § 3.75/yd®? $ 2,186 3-12
Activated Charcoal, 1000 1b 160 cubic feet $ 4.60/1b $ 4,600 10-10
Clean Sand 178 cubic yards $12.6O/yd3 $ 2,243 3-12
Mix & Place in Bag/Trench 180 cubic yards  $63.00/yd®> $ 11,340 Est.
Backfill 180 cubic yards § 3.90/yd® $ 700 9-60
Imported Clay Cap

350’ X 3' X 1' 39 cubic yards $14.60/yd®> $ 546 3-12
Monitoring Wells, 15’ deep

(USATHAMA Spec.) 6 $100/ft $ 9,000 Est.
Mobilization - - $ 3,000 Est.

" Engineering Design $ 15,000 Est.
Documentation and Proof Testing $ 15,000 Est.
Fee/Profit - - $ 9,775

TOTAL ESTIMATED COST $ 75,000
WITH CONTINGENCY (108) § 82,500

- Costs are escalated by 20% above 1985 estimates.
Page references are from Handbook, Remedial Action at Waste Disposal
Sites, EPA/625/6-85/006, unless otherwise noted.

Dodge Heavy Construction Data, McGraw-Hill.

¢ McMahon, Leonard, 1988.
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7.0 CONCLUSIONS

NEED FOR ACTION

A large area (12.9 acres) and volume (83,000 cubic yards) of
landfill containing numerous source "hot spots" and buried objects
that could be current or potential contaminant sources was
defined. Sources of contamination within the landfill have
contributed, and likely will continue to contribute, to
contaminated groundwater that requires corrective action. An
analysis of interim response actions was completed, even though it
is not clear whether there is any imminent threat from the
prevailing situation.

The extensively-contaminated materials within the landfill may
require consideration of long-term remedial measures for both
volatile organic materials and metals contamination. However, all
interim response actions must address contamination control at or
near potential points of exposure to be effective.

Lack of data forced consideration only of interim response
measures dealing with contaminated groundwater.

UNKNOWNS AND DATA GAPS

_ Uncertainties exist about the form and shape of, and materials

contained in, the landfill. Additional data is required to
evaluate the mechanism of groundwater contamination and release of
contaminants from the northern portion of the landfill.

Additional data are required to determine release potential and
migration pathways for sources in the northern portion of the
landfill, to investigate potential preferred groundwater migration
pathways, and to demonstrate conclusively whether vertical
migration to potable water supplies could occur.

‘Data are required on recharge and discharge characteristics of

shallow groundwater from the landfill area, and on potential human
and environmental receptors associated with contaminated media.

A complete profile of waste material concentrations and

configurations in the landfill will be required if permanent
corrective measures and effective closure are to be evaluated.
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The most cost-effective interim response action appears to be
interception and treatment of contaminated groundwater at or :

the Depot boundary, by means of a permeable treatment bed
containing activated carbon.
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EXHIBIT A-1. UTM COORDINATES OF GRID POINTS AT SEAD

GRID POINTS GRID COORDINATES(FT) UTM COORDINATES (METERS)

GP (E , N) EAST NORTH EAST NORTH

B- 1 -12 , 12 =600 600 345851.1 4732456.9
B- 3 -12 , 10 -600 500 345851.1 4732426.4
B- 5 -12 , 8 =600 400 345851.1 4732395.9
B~ 7 =12 , 6 =600 300 345851.1 4732365.4
B- 9 =12 , 4 =600 200 345851.1 4732335.0
B- 11 -12 , 2 =600 100 345851.1 4732304.5
B~ 13 =12 , O -600 0 345851.1 4732274.0
c~- 1 =10 , 12 =500 600 345881.6 4732456.9
C~ 3 -10 , 10 =500 500 345881.6 4732426.4
C- 5 -10 , 8 =500 400 345881.6 4732395.9
C- 7 =10 , 6 =500 300 345881.6 4732365.4
C- 9 =10 , 4 =500 200 345881.6 4732335.0
C- 11 -10 , 2 =500 100 345881.6 4732304.5
C- 13 =10, O =500 0 345881.6 4732274.0
D- 1 -8 , 12 =400 600 345912.1 4732456.9
D- 3 -8 , 10 ~400 500 345912.1 4732426.4
D- 5 -8 , 8 =400 400 345912.1 . 4732395.9
D- 7 -8 , 6 =400 300 345912.1 4732365.4
D- 9 -8 , 4 =400 200 345912.1 4732335.0
D- 11 -8 , 2 =400 100 345912.1 4732304.5
D- 13 -8, O -400 0 345912.1 4732274 .0
E- 1 -6 , 12 =300 600 345942.6 4732456.9
E- 3 -6 , 10 =300 500 345942.6 4732426.4
E- 5 -6 , 8 =300 400 345942.6 4732395.9
E- 7 -6 , 6 =300 300 345942.6 4732365.4
E- ©9 -6 , 4 =300 200 345942.6 4732335.0
E- 11 -6 , 2 =300 100 345942.6 4732304.5
E- 13 -6 , O =300 0 345942.6 4732274.0
F- 1 -4 , 12 =200 600 345973.0 4732456.9
F- 3 -4 , 10 =200 500 345973.0 4732426.4
F- 5 -4 , 8 =200 400 345973.0 4732395.9
F- 7 -4 , 6 -200 300 345973.0° 4732365.4
F- 9 -4 , 4 =200 200 345973.0 4732335.0
F- 11 -4 , 2 =200 100 345973.0 4732304.5
F- 13 -4 , O =200 0 345973.0 4732274.0
G- 1 -2 , 12 =100 600 346003.5 4732456.9
G- 3 -2 , 10 =100 500 346003.5 4732426.4
G- 5 -2, 8 =100 400 346003.5 4732395.9
G- 7 -2, 6 =100 300 346003.5 4732365.4
G- 9 -2, 4 =100 200 346003.5 4732335.0
G- 11 -2, 2 =100 100 346003.5 4732304.5
G- 13 -2, O =100 0 346003.5 4732274.0
H- 00 0, 14 0 700 346034.0 4732487 .4
H- © o, 13 0 650 346034.0 4732472.1
H- 1 o, 12 0 600 346034.0 4732456.9
H- 2 o, 11 0 550 346034.0 4732441.6
H- 3 0, 10 0 500 346034.0 4732426.4
H- 4 o, 9 ) 450 346034.0 4732411.2












EXHIBIT A-1l.

GRID POINTS

UTM COORDINATES OF GRID POINTS AT SEAD

—— e — ——— — — T - P Y e T S G G G T = A G g —— — — T T G G S e G S G —— — D i = e

GP (E
R- 00 10
R- O 10
R- 1 10
R- 2 10
R- 3 10
R- 4 10
R- 5 10
R- 6 10
R- 7 10
R~ 8 10
R- 9 10
R~ 10 10
R- 11 10
R- 12 10
R- 13 10
s- 3 11
s- 4 11
s- 5 11
s- 6 11
T- 3 12
T- 4 12
T- 5 12
T- 6 12
U- 3 13
U~ 4 13
U~ 5 13
U- 6 13
V- 3 14
V- 4 14
V- 5 14
V- 6 14
W- 3 15
W- 4 15
W- 5 15
W- 6 15
X- 3 16
X- 4 16
X- 5 16
X~ 6 16

A e e e I e R T T e I e . T T S I O R N T T T e O T S S O S .

P P B = =
NBOWONOVONOWVWONNMWOVWONBOONIOOOORNWEU G MW

|

346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346186.4
346201.6
346201.6
346201.6

346201.6

346216.9
346216.9
346216.9
346216.9
346232.1
346232.1
346232.1
346232.1

346247.4

346247.4
346247.4
346247.4
346262.6
346262.6
346262.6
346262.6
346277.8
346277.8
346277.8
346277.8

4732487.4
4732472.1
4732456.9
4732441.6
4732426.4
4732411.2
4732395.9
4732380.7
4732365.4
4732350.2
4732335.0
4732319.7
4732304.5
4732289.2
4732274.0
4732426.4
4732411.2
4732395.9
4732380.7
4732426.4
4732411.2
4732395.9
4732380.7
4732426.4
4732411.2
4732395.9
4732380.7
4732426.4
4732411.2
4732395.9
4732380.7
4732426.4
4732411.2
4732395.9
4732380.7
4732426.4
4732411.2
4732395.9
4732380.7
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APPENDIX C

SOIL GAS SURVEY REPORT
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EXECUTIVE SUMMARY

On October 24 through November 1, 1988,TARGET_Environmental
Services, Inc. (TARGET) conducted a soil gas survey at the Seneca
Army Depot in Romulus, New York. Analysis of the samples on a
portable gas chromatograph (PID) revealed elevated hydrocarbon
concentrations primarily on the central portion of the survey area.
The highest Total Volatiles levels were detected north of the
incinerator building, at Station Ké. A compound with an elution
time near that of toluene accounts for essentially all of the
remaining volatiles measured on the site, outside of the K6 area.
The 1local anomaly at Ké reflects the occurrence of a non-
standardized light (volatile) hydrocarbon. Low concentrations of
TCE and t-1,2-DCE were measured on the western half of the site,
coinciding with the points of highest Total Volatiles concentra-

tions.



gl [ TR

[e— = i = - =

B [ -




Terminology

In order to prevent misunderstanding of certain terms used in
this report, the following clarifications are offered:

The term "feature" is used 1in reference to a discernable
pattern in the contoured data. It denotes a contour form_rather
than a definite or separate chemical occurrence.

The term "occurrence" is used to indicate an area where
chemical compounds are present in sufficient concentrations to be
detected by the analysis of soil vapors. The term is not indica-
tive of any specific mode of occurrence (vapor, dissolved, etc),
and does not necessarily indicate or suggest the presence of "free
product" or '"phase-separated hydrocarbons".

The term "trace level" represents a concentration that is
detectable but is less than the formal detection 1limit of the
analytical equipment. A statistically valid gquantification of
trace levels is not possible.

The term "analyte" refers to any of the hydrocarbons standard-
ized for quantification in the chromatographic analysis. .

The term '""vadose zone" represents the unsaturated zone between

the ground water table and the ground surface.



Field Procedures

Soil gas sampies were collected at a total of 167 locations
at the site, as shown in Figure 1. An addition headspace sample
was collected at the central portion of the site (north of the tank
area). To collect the sémples a 1/2 inch hole was produced to a
depth of two to four feet (depending upon subsurface conditions)
by using a slide hammer. The entire sampling system was purged
with ambient air drawn through a dust and organic vapor filter
cartridge, and a stainless steel probe was inserted to the full
depth of the hole and sealed off from the atmosphere. A sample of
in-situ soil gas was then withdrawn through the probe and used to
purge atmospheric air from the sampling system. A second sample
of soil gas was withdrawn through the probe and encapsulated in a
pre-evacuated glass vial at two atmospheres of pressure.(ls psig) .
The samples were analyzed.using a Photovac Model 10-S~-50 portable
gas chromatograph.

Prior to the day's field activities all sampling equipment,
slide hammer rods, a.d probes were decontaminated by washing with.
soapy distilled water and rinsing with distilled water. Internal
. surfaces were flushed dry using pre-purified nitrogen, and external
surfaces were wiped clean using clean paper towels.

Field control samples were collected at the beginning of each
day's field activities, after every twentieth soil gas sample, and
at the end of each day's field activities. These QA/QC samples

were obtained by inserting the probe tip into a tube flushed by a

'7 20 psi flow of pre-purified nitrogen and collecting in the same

manner as described above.



Analytical Procedures

100 ml glass containers were prepared for use in standardiza-
tion by heating in an oven while subjected to a 10 ﬁm Hg positive
pressure of ultra-zero air. The containers were then sealed using
butyl rubber and teflon septa. Sealing operations were conducted
under an atmosphere of ultra-zero air at one atmosphere pressure.

Standards were produced by injecting known gquantities of
liquid DCE, TCE, and toluene into a sealed 100 ml glass container.
Injection was performed using a gas-tight syringe. Triplicate
chromatograph runs of the DCE, TCE, and toluene standards were
performed and the resulting readings were averaged to provide a

standard response factor.



Discussion and Interpretation of Results

In order to provide graphic presentation of the results,
individual data sets in Table 1 have been mapped and contoured to
produce Figures 2 through 5. Dashed contours are used where
patterns are extrapolatedrinto areas of less complete data.

The Total Volatiles map (Figure 2) reveals the highest levels
of subsurface hydrocarbon contamination north of the incinerator
building (Stétion Ke6) . Narrow patterns extend southwestward to
Station G11 (west of the incinerator building) and southward to
Station K8. This feature also extends northward, where data form
a somewhat sinuous pattern with a localized high at Station K-2a.
Relatively low concentrations are pfesent on the western half of
the site, where a narrow feature trends westward to Station 55.
The largest peak on the Sample K6 chromatogram was not identified
as one of the standardized analytes, however, its retention time
indicates that the contaminant in this samples is a 1light, or
volatile, hydrocarbon. The rapid drop in hydrocarbon concentra-
tions outward from the very high level at Ké suggests that Sample
K6 lies within a very limited pocket or containment of contaminant
' material.

Due to the variations in the run conditions which occur in the
field, the retention times of compounds are likely to wvary. The
"toluene" concentrations in Table 1 are calculated based on the
area of a peak eluting with a retention time close to that of
toluene, and using the response factor for toluene (determined in
_ the standardization procedures). However, as discussed above, this

compound may not be toluene. The map patterns (Figure 3) are



similar to those of the Total Volatiles, except for the‘conspicuous
absence of this analyte around Ké. The highest "toluene" concen-
tration (165 ug/l) is at Station F5, centrally 1located on the
western half of the site. The "toluene" levels indicate that this
analyte comprises most, if not all, of the volatile organics
observed on the site, outside of the K6 area.

Low-level anomalies of TCE (Figure 4) and trans-1,2-DCE
(Figure 5) were also observed in scattered samples at the site.
These anomalies coincide with the areas of elevated hydrocarbon
concentrations shown on the Total Volatiles map. These halogenated
hydrocarbons do not appear to comprise a significant amount of the

contamination in the survey area.



TABLE 2

LABORATORY RESULTS
PORTABLE GAS CHROMATOGRAPH
CONCENTRATIONS IN MICROGRAMS-PER-LITER

CALCULATED
: TOTAL |
SAMPLE £12DCE "TOLUENE"1 TCE VOLATILE: -
Bl <1.0 <1l.0 2.2 2.2
B3 <1l.0 <1l.0 <1l.0 <1l.0
B5 <1l.0 6.7 <1.0 6.7
B7 <l.0 <1l.0 <1l.0 <1.0
B9 <1l.0 <l.0 2.2 2.9
B1l <1l.0 10 <1.0 ' 10
B13 <1.0 <1l.0 <l.0 <1.0
Cl <1.0 <1l.0 <l.0 <1l.0
C3 . <1.0 <1l.0 <l.0 . <1l.0
C5 <1.0 32 <1.0 ' 33
c7 <1.0 <1.0 <1.0 <1.0
Cc9 <1.0 <1.0 o 2.6 5.4
Cll <l1.0 <l.0 <l.0 <1l.0
C13 <1l.0 <1.0 <1.0 <1.0
D1 <1l.0 <1l.0 <l.0 <1l.0
D3 <1l.0 <1.0 <1.0 <1.0
D5 <1.0 2.8 <1l.0 2.8
D7 <1l.0 <1.0 <1.0 <1.0
DS <1l.0 <1.0 <1.0 <1l.0
D11 <1l.0 <1.0 2.0 2.5
D13 <1.0 <1l.0 <1l.0 <1l.0
El <1.0 <1.0 2.0 2.0
E3 <1.0 1.0 1.9 3.7
E5 <1l.0 3.6 <1.0 3.6
E7 <1.0 1.2 1.4 2.6
E9 <1l.0 1.6 1.6 1.6
E11l <1l.0 2.0 1.8 3.8
E13 <1.0 <1l.0 <1.0 <1l.0
Fl <1.0 <1.0 <1.0 2.5
F3 <1.0 2.8 <1.0 3.0
F5 1.1 165 <1l.0 166
F7 <1.0 10 <1.0 10
t12DCE = trans-1,2-dichloroethene TCE = 1,1,2-trichloroethene

'1CCMPOﬁND MAY NOT BE TOLUENE, CONCENTRATIONS BASED ON RETENTION TIME O
TOLUENE

2CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS
AND AN AVERAGE INSTRUMENT RESPONSE FACTOR OF THE STANDARDIZED ANALYTES
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TABLE 2 (cont)

LABORATORY RESULTS
PORTABLE GAS CHROMATOGRAPH
CONCENTRATIONS IN MICROGRAMS-PER~LITER

CALCULATED
TOTAL

SAMPLE t12DCE TOLUENE1 TCE VOLATILESz
F9 <1l.0 <l.0 <1l.0 <1l.0
F11 <1l.0 <1l.0 <1.0 <1.0
F13 <1.0 <1.0 <1.0 <1.0
Gl <1.0 2.8 3.9 7.2
G3. <1.0 <1.0 <1.0 <1l.0
G5 <1.0 14 <1.0 15
G7 <1l.0 <1.0 <1l.0 <1.0
G9 <1.0 1.5 <1.0 1.5
Gl1l : 49 41 <1.0 405
G113 <l.0 <1l.0 2.7 2.7
H4 <1.0 4.0 <1.0 4.7
HS <1.0 <1.0 <1.0 <1.0
Hé6 <1.0 4.0 <1.0 5.8 -
H7 <1.0 <1.0 <1.0 <1l.0
H8 <1.0 <1l.0 <1.0 7.0
H9 <1.0 36 <1.0 36
H10 <1l.0 5.6 <1.0 8.8
H1ll <1.0 <1l.0 4.2 4.2
Hl2 <1.0 2.0 <1.0 2.0
H13 <1.0 <1l.0 <1.0 <1.0
I0 <1.0 <1.0 <1.0 3.8
I1 <1l.0 <1l.0 <1.0 1.8
I2 <1.0 19 <1.0 20
I3 <1.0 <1l.0 <1.0 41
I4 <1l.0 <1.0 <1.0 2.0
I5 <1.0 1.7 <1.0 1.7
16 <1.0 155 <1.0 155
17 <1.0 59 <1.0 59
18 <1.0 7.7 <1.0 15
I9 <1l.0 <1l.0 <1.0 <1.0
I13 <1.0 <1.0 <1.0 <1.0
t12DCE = trans-1,2-dichloroethene TCE = 1,1,2-trichloroethene

1COMPOUND MAY NOT BE TOLUENE, CONCENTRATIONS BASED ON RETENTION TIME OF
TOLUENE

2CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS,
AND AN AVERAGE INSTRUMENT RESPONSE FACTOR OF THE STANDARDIZED ANALYTES
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TABLE 2 (cont)

LABORATORY RESULTS
PORTABLE GAS CHROMATOGRAPH
CONCENTRATIONS IN MICROGRAMS-PER-LITER

CALCULATED
_ TOTAL

SAMPLE t3 2DCE TOLUENE' TCE VOLATILES®
JO <1.0 <1.0 <1.0 <1.0
J1 5.9 3.6 1.4 78
J2 2.0 101 <1.0 103
J3 <1.0 <1.0 <1.0 23
J4. <1.0 . <1.0 3.1 29
J5 <1.0 <1.0 <1.0 5.9
J7 <1.0 <1.0 <1.0 <1.0
J8 <1.0 <1.0 <1.0 <1.0
J9 <1.0 <1.0 <1.0 <1.0
KOO <1.0 <1.0 <1.0 <1.0
KO <1.0 <1.0 <1.0 2.2
K1 <1.0 <1.0 <1.0 391
K2 2.0 <1.0 <1.0 462
K-2a 2.0 614 <1.0 655
K3 <1.0 <1.0 <1.0 1.6
K6 <1.0 <1.0 <1.0 11,000
K-6, <1.0 <1.0 <1.0 40
K7 <1.0 <1.0 <1.0 15
K-7, <1.0 <1.0 <1.0 4.0
K8 5.7 11 <1.0 82
K9 -~ <1.0 <1.0 <1.0 <1.0
K10 <1.0 <1.0 <1.0 <1.0
K11 <1.0 <1.0 <1.0 <1.0
K12 <1.0 <1.0 <1.0 5.0
K13 <1.0 <1.0 <1.0 3.2
LOO <1.0 <1.0 <1.0 <1.0
L1 <1.0 16 <1.0 16
L3 <1.0 <1.0 <1.0 <1.0
L4 <1.0 1.9 <1.0 1.9
L5 <1.0 31 <1.0 32
L6 <1.0 <1.0 <1.0 <1.0
ti2DCE = trans-1,2-dichloroethene TCE = 1,1,2-trichloroethene

?COMPOUND MAY NOT BE TOLUENE, CONCENTRATIONS BASED ON RETENTION TIME Oi
TOLUENE

2CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAK~,
AND AN AVERAGE INSTRUMENT RESPONSE FACTOR OF THE STANDARDIZED ANALYTES
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TABLE 2 (cont

LABORATORY RESULTS
PORTABLE GAS CHROMATOGRAPH
CONCENTRATIONS IN MICROGRAMS-PER~LITER

CALCULATED
TOTAL

SAMPLE t12DCE TOLUENE1 TCE VOLATILESz
L7 <1l.0 <1.0 <1l.0 <l.0
L8 <1.0 <1.0 <1.0 <1.0
L10 <1l.0 <1l.0 <1l.0 <1.0
L1l1 <l.0 <1l.0 <1l.0 8.9
L13 <1l.0 <1.0 <l.0 <1l.0
M1 <1l.0 <1l.0 <1l.0 <1l.0
M2 <1.0 <1l.0 <1.0 <1.0
M3 <1l.0 <1l.0 <1.0 <1.0
MS <l1.0 <l1.0 <1l.0 <1.0
Mé <l1.0 <1.0 <l.0 <l.0
M7 <1.0 <1.0 <l.0 12
MS <1.0 <1l.0 <1l.0 <1.0
M10 <l.0 <1l.0 <1l.0 <1.0
M1l1 <1.0 <l.0 <1l.0 <1l.0
M13 <l.0 <l.0 <l.0 <1l.0
N2 <1l.0 <1l.0 <l.0 <1.0
N3 <1.0 <1l.0 <1.0 <1.0
N4 <1l.0 <1l.0 <1l.0 1.6
NS <1.0 <l1.0 <1.0 <1.0
Né <1.0 <1.0 <1.0 <1l.0
N7 <1l.0 <1.0 <1.0 <1l.0
N8 <1.0 <1.0 <1l.0 <1.0
N9 <l.0 <1l.0 <l.0 <1l.0
N10 <1.0 . <1.0 <1.0 <1.0
N1l <1l.0 <1.0 <1.0 - <1.0
N1l2 <1l.0 <1l.0 <1l.0 <1.0
N13 <1l.0 <l.0 <1l.0 <1.0
ol <1.0 <1.0 <1.0 <1.0
06 <1.0 <1l.0 <l1l.0 <1.0
o8 <1.0 <1.0 <1.0 <1.0
09 <1.0 <1.0 <l.0 <1l.0
t12DCE = trans-1,2-dichloroethene TCE = 1,1,2-trichloroethene

1CbMPOUND MAY NOT BE TOLUENE, CONCENTRATIONS BASED ON RETENTION TIME OF
TOLUENE ‘

2CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS,
AND AN AVERAGE INSTRUMENT RESPONSE FACTOR OF THE STANDARDIZED ANALYTES
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TABLE 2 (cont)

LABORATORY RESULTS
PORTABLE GAS CHROMATOGRAPH
CONCENTRATIONS IN MICROGRAMS-PER-LITER

CALCULATED

TOTAL
SAMPLE t£12DCE TOLUENE1 TCE VOLATILES2
010 <1l.0 <l.0 <1l.0 <l.0
011 <1.0 <1.0 <l.0 <1.0
012 <1l.0 <l.0 <1l.0 <1.0
013 <1l.0 <1l.0 <1l.0 <1.0
P2 <1l.0 <1l.0 <1l.0 <1l.0
P3 <1l.0 <1l.0 <1.0 <l.0
b5 <1l.0 <1l.0 <1l.0 <1l.0
P7 <1.0 <1.0 <l.0 <1l.0
PS <1l.0 <1.0 <1l.0 <1.0
P10 <1.0 <1.0 <1.0 <1.0
P12 <1l.0 <1.0 <1l.0 <1l.0
P13 <1.0 <1l.0 <1.0 <1.0
QOO0 <1.0 <1.0 <1l.0 <1.0
Q1 <1.0 <1.0 <l.0 <1l.0
Q3 <1l.0 <1l.0 <1l.0 <1l.0
Q4 <1l.0 <1l.0 <1l.0 <1.0
Q6 <1.0 <l.0 <1l.0 <1l.0
Q9 <1.0 <1.0 <l1l.0 <1.0
Q10 <1l.0 <1l.0 <1.0 : <1l.0
Q12 <1l.0 <1l.0 ~1.0 <1.0
Q13 <1l.0 <1l.0 ~1.0 <1l.0
R6 <1l.0 <1l.0 <1.0 <1.0
R7 <1l.0 <1.0 <1.0 <1l.0
R8 <1.0 <1l.0 <1l.0 <1.0
RO <1.0 <1l.0 <1.0 <1.0
R10 <l.0 <1.0 <1.0 <1.0
R11 <1l.0 <1.0 <1.0 <1l.0
R12 <1l.0 <1.0 <1l.0 <1l.0
R13 <1l.0 <1l.0 <1.0 . <1.0
S4 <1l.0 <1l.0 <1.0 <1.0
. 56 <1.0 <1l.0 <1l.0 <1.0

t12DCE = trans-1,2-~dichloroethene TCE = 1,1,2-trichloroethene

?COMPOUND MAY NOT BE TOLUENE, CONCENTRATIONS BASED ON RETENTION TIME Ol
TOLUENE

’CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAK
AND AN AVERAGE INSTRUMENT RESPONSE FACTOR OF THE STANDARDIZED ANALYTES
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TABLE 2 (cont

LABORATORY RESULTS
PORTABLE GAS CHROMATOGRAPH
CONCENTRATIONS IN MICROGRAMS-PER-LITER

CALCULATED
TOTAL
SAMPLE £12DCE TOLUENE' TCE VOLATILES®
TANK AREA
TANK1 <1.0 <1.0 <1.0 <1.0
TANK?2 <1.0 5.5 <1.0 5.5
TANK3 <1.0 <1l.0 <1.0 <1.0
TANK4 <1.0 <1.0 <1.0 <1.0
TANKS <1.0 <1.0 <1.0 <1.0
HEADSPACE
K-6, <1.0 <1.0 <1.0 15
FIELD CONTROL SAMPLES
200 ' <1.0 <1.0 1 <1.0 <1.0
201 <1.0 <1.0 <1.0 <1.0
202 <1.0 . <1.0 <1.0 <1.0
203 <1.0 <1.0 <1.0 - <1.0
204 <1.0 <1.0 <1.0 <1.0
- 205 <1.0 <1.0 <1.0 <1.0
206 <1.0 <1.0 <1.0 <1.0
207 <1.0 <1.0 <1.0 <1.0
208 <1.0 <1.0 <1.0 <1.0
209 <1.0 <1.0 <1.0 <1.0
210 <1.0 <1.0 <1.0 <1l.0
211 <1.0 <1.0 <1.0 <1.0
212 <1.0 <1.0 <1.0 <1.0
213 <1.0 <1.0 <1.0 <1.0
214 <l.0 <1.0 <1.0 <1l.0
215 <1.0 <1.0 <1.0 <1.0
t12DCE = trans-1,2=dichloroethene TCE = 1,1i,2-trichloroethene

'COMPOUND MAY NOT BE TOLUENE, CONCENTRATIONS BASED ON RETENTION TIME OF
'TOLUENE

°CALCULATED USING THE SUM OF THE AREAS OF ALL INTEGRATED CHROMATOGRAM PEAKS.
AND AN AVERAGE INSTRUMENT RESPONSE FACTOR OF THE STANDARDIZED ANALYTES

14






Y]

































600 800 1000
Time (seconds)

400

200

(}4) poay

0

-+ —
O’) —
O L
* -
= -
O * _
@) |
(3 * -
I -
N l_
o B
E . N
N |
% . -
-
(QN] * =
— C
I * -
— —
N * ~
L
& » o
— -
* ) —
" |
> * L
© * o
(@) L
[ * -
T =
> L
* C
* —
* L

-*
> L
¥ —

*
*‘l‘ —
LA L L L L S A O O

o (@] o < o o
) <, M ~ ~ Q
Q Q Q o o


















(spuooss) ouwlly

0001 008 009 00+ 00z 0

Povgrv vt b varr v b v e b e v vl r g bt

189] poaH bulp4 | Zg—1d oWl "SA ppay

T 1T 1T 71

T

1

T

00’0

YA

0G0

GL0

(14) poaH

00’1

TAN

oGt






1000

o o
(34) poaH

" N
1) -
O _
— * -

R
'8 -

O ~ O
T i -3
@) N
e * -
N -
o L

- O
— * 3
i -
E —
»* —
. -
q) —
- x L3
P= L <+
= -
N —
N . -
> —
o -
(@] L
(@

O x _
T FR

» N

* —

* —

* —

x ¥ B

LA L T I I IO 0 A
Te] Q Ty} o ) o
N N - - o o
(@] Q (@] o

Time (seconds)












Head vs. Time: PT—23 Rising Head Test

¥*
*
*
¥
*
* ¥
*

»
*

LN N O R O I B O O O R B B R

rrl TP |l IR L LR [ll LR ITTTI [ IWTIIl[ FrT T T T TPT T

Q Q <o Q (@] o
0 <, ! N = e
Q Q Q (&] o

o
(34) poeH

400 600 800 1000
Time (seconds)

200

0






.

-__.
—
i

3
|
|
|

Fl

d_—_'—'—_—ﬂ—r—r"—r
: =

"-— 'lr-h-"r' i i""‘-‘ »
i —e iy B-r; 'F”F""""" L-m“i:.

s v et S T



















0 0 00°0 02l°L N NHLdd 0%°LL 9%°0 66-290-1¢ 98-99¢-51 Vi 0Y P 0 A A 99n OS SWJ9/110S/SJIINVOYO
0 0 0070 02L°L N 13dddd 00°S 9570 66-330-1¢ 98-920-51 VI 0% A 0 A A 990 Os SWJ9/110S/SIINVIYO
0 0 000 6S£6°0 N 300dd 02704 1270 66-930-1¢ 98-220-51 VI 0% pa 0 A A 99n oOs SWJ9/T110S/SIINVIY¥O
0 0 00°0 Ofi’l N ivxo 007201 Z2°0 66-230-1¢ 98-99Q-51 VI 0% P 0 A A 990 OS SWJ9/110S/SIINVO¥0
0 0 000 0£0°L N NHITW OL°0l 96°0 66-230-1¢ 98-994-S1 VI Q% L 0 A A 990 0OS SWJ9/110S/SIINVO¥0
0 0 000 92870 N ¥00sI 0%°0l 9570 66-220-1¢ 98-93Q-6L V| 0% Fa 0 A A 990 0s SWJ9/1105/SIINVIYO
0 0 000 670 N NYON3 06701 SS°0 66-22Q-1¢ 98-330-51 VI 0% p A 0 A A 99n oS SWJ9/110S/SIINVDYO
0 0 000 091 A %0dONAQ 00°ZiL %570 66-93¢-1¢ 98-9°0-51 VI 0% 2 0 A A 990 oS SWJ9/110S/SIINVOY0
0 0 000 ol2°L N dWWd 00°ZLL  SE°0 66-220-1¢ 98-990-51 VI 0% 2 0 A A 99n 0S SWJI9/110S/SIINVDI0
0-0 00°0 9860 N N¥G1Q 02701 0570 66-220-1¢ 98-990-Sl VI 0% 2 0 A A 991 OS SWJ9/110S/SIINVDIO
0 0 00°0 00L°L N HLIG 00°£01 86°0 66-220-1¢ 98-290-6l VI 0% L 0 A A 9903 OS SWI9/110S/SIINVDIO
0 0 00°0 26670 N dWI@ 00780l Z2°0 66-220-1¢ 98-29aQ-9l V| 0% L 0 A A 99N 0©s SWI9/110S/SIINVIIO
0 0 000 OLL"L A %0d3d 00°80L Z2°0 66-220-1¢ 98-230-5L VI 0Y Fa 0 A A 990 oS SWI9/710S/SJINVDHO
0 0 00°0 oOf£f£°L N dAdd 00°sgElL Y£°0 66-330-1¢ 98-330-G1 VI 0% pa 0 A A 990 0s SHJ9/110S/SIINVOHO
0 0 o000 a0L2°t N adda 00°90t Z2°0 66-%2Q-1¢ 98-990-51 VI 0% P 0 A A 99n OS SWJ9/110S/SIINVDUO
0 0 00°0 O06L°L N ddgd 00°9LL 0g£°0 66-220-1¢ 98-290-S1L Vi 0% P 0 A A 990 OS SWJ9/110S/SIINYDIO
0 0 000 £960 N 20SWdD 0g°§ 92°0 66-220-1¢ 98-230-6l Vi 0% L 0 A A 990 oS SWI9/710S/SIINVIIO
0 0 00°0 6880 N OSHdd O0L°¢ 20 66-2°0-1¢ 98-93ad-G6l VI 0% pa 0 A A 99N 0s SWJ9/710S/SIINVDIO
0 0 00°0 09171 N SWd) 00°2LL 6270 66-920-1t¢ 98-29a@-Sl Vi 0% pa 0 A A 99n 0§ SKJ9/110S/SIINVIHO
0 0 00°0 o08£°L N NVQD 02792 02°s 66-290-1¢ 98-990-G1 VI 0% pa 0 A A 99n 0s SWJ9/110S/SJ INVIY0
0 0 000 820 N 4913 oL°§ 88°0 66-330-1¢ 98-99Q-51 VI 0% 2 0 A A 990 Os SWJ9/110S/SIINVIIO
0 0 00°0 28L°0 N Zl¥ 05701 §9°0 66-220-1¢ 98-99Q-SL VI 0% pA 0 A A 990 0s SWJ3/110S/SIINYDU0
0 0 00°C 9%°0 N NIGTV 0g°01 0%°0 66-290-1§ 98-290-S1 VI 0% 4 0 A A 990 OS SWI9/110S/SIINVDIO
0 0 000 06&°1 A %0412 00°g€2l L£°0 66-22Q-1€ 98-930-51 VI Q% L 0 A A 991 Os SHI9/710S/SJIINVDIO
0 0 00°0 00%1 A h08agl 00°9¢l  Y¥£°O0 66-92Q-lg 98-93@-S5L VI 0% p A 0 A A 99n oS SHI5/710S/SJIINV9HO
0 0 00°0 28670 N NHIYd 06°90L Q9°LZ 66-230-i¢ 98-23Q-S1 VI 0Y 2 0 A A 19n VA SHI9/YILVYM/SIINVDAO
0 0 00°0 o0%°L N 1dddd 0%°%6 08°8 66-220-1¢ 98-990-51 VI 0% P 0 A A 90 v SWJ9/43LVM/SIINVYIUO
0 0 000 0201 N 30ddd 06796 0971 66-92Q-1£ 98-930-S1L VI 0% L 0 A A 190 VA SHI9/ Y3 LVM/SI INVDUO
0 6 00°0 oLyt N 1¥X0o 0%°0S 002l  66-29Q-LE 98-22Q-Sl VI 0% L 0 A A 90 VA SWI9/431VM/SIINVOAIO
0 0 000 (6070 N NHITW 0272Y% 02°lZ 66-930-l& 98-93Q-SL VI 0% L 0 A A 0N vA SHJ9/¥3LVM/SI INVDIO
0 0 000 0£8°0 N ¥00SI 0S°26 0£°8 66-230-1¢ 98-29¢-S5| VI 0Y P 0 A A 9N VM SWI5/¥3L1VH/SIINVIHO
0 0 00°0 £06°0 N  NYON3 01°86 00°0L  66-93Q-LE& 98-33G-SL VI 0% y 0 A A 190 VA SWJ9/Y31VM/SIINYDAO
0 0 00°0 o08Bg°L A %0dONd 00°0LL 0679 66-93Q-1¢ 98-234-S1 VI 0% 2 0 A A 90 VA SWJ9/Y3LYM/SIINYDAO
0 0 00°0 0ZL°1L N N3G1d 00°001 0Y°Y 66-290-1¢ 98-290-51 VI 0% y) 0 A A 1BO0 v SHI9/Y3LYM/SIINVOUO
0 0 000 oget N Hild 0OL°8Y oL°9 66-230-1¢ 98-290-51 VI 0% y) 0 A A 90 v SWJI9/¥31VN/SIINYDU0
0 0 00°0 G650 N dwid 09°0S 0L°%1  66-93Q-l¢ 98-23d-S1 VI 0% L 0 A A 9N VA SHIS5/¥31VH/SIINVOHO
0 0 000 0S0°1 A %0430 0£°L0L 0672 66-930-l¢ 98-%24-6L VI 0% L 0 A A BN VA SWI9/Y3LVM/SIINVDIO
0 0 000 0%0 N dAQd 0S°£9 0€°ZL  66-93Q-{¢ 98-224-S1 VI 0% P 0 A A 9N VA SWJ9/431VM/SIINYDAO
0 0 00°0 09271 N addd 0%°66 0L 66-930-1¢ 98-230-G1 VI 0% Ja 0 A A 190 vA SWJ9/33LYM/SIINVDHO
0 0 000 of£2°! N d38¢  0%°9S 0L°0L  66-930-l¢ 98-22Q-G1 VI 0% y) 0 A A VR v SWI9/YILVM/SITNYDUO
0 0 00°0 860 N 20SHdd 08°86 128 66-990-1¢ 98-930-5L VI 0% L 0 A A 19A WM SWJ9/Y¥31VN/SIINVDUO
0 0 000 %50 N OSWdD o0l"8% 08°¢2  66-920-l¢ 98-23Q0-Gl VI 0% L 0 A A 9N VA SWID/¥31VA/SIINVDAIO
0 0 00°0 o00g£"1 N SWd) 0%°60L 0S°§ 66-930-1¢ 98-93Q-¢l VI 0% L 0 A A 190 VA SHI9/¥3LVM/SIINVDY¥O
0 0 00°0 06071 N NVA1D) O0L°86 0s°Ll  66-93Q-l¢ 98-23GQ-SL VI 0Y L 0 A A 8N VA SWJ9/431VM/SIINVIIO
0 0 0070 0ZL°1 N d2913 06°1% 02y 66-33@-1{¢ 98-23G-6L VI 0% ya 0 A A 790 vm SWJ9/431¥M/SI INVDNO
0 0 0070 260 N Ziv 0l°86 0£"9L  66-930-1¢ 98-29Q0-G1 VI 0% y) 0 A A T9n WA SWJ9/¥3LVM/SIINYDYO
0 0 00°0 6680 N NQTY 02796 0£° Ll 66-9°0-1¢ 98-99Q-G1 VI 0% y) 0 A A 790 VA SWI9/Y31VM/SIINYDAD
0 0 000 00074 A 904732 00°SiL 00°SC  66-93Q-l¢ 98-99@-5l VI 0% pA 0 A A 9N VA SHWI9/431LVM/SIINVIIO
0 0 00°0 0/2°} A y08GgEL 057221 02°0€ 66-930-lf 98-93Q-GlL VI QY L 0 A A 9N VA SHJ9/Y31VA/SIINVDYO
W dX3 NVH ¥NJJV  JWVN JWVN NOJ WI1 iiva 3iva AT 23WIL L3WIL 3JWIL 3000 XXX SVIH VIQ3W AWVYN

0 IHJD IHJD 1J0 183t XVW  d3¥ 1433 1¥3234 1¥30 1¥30 QI0H QI0H QIOH alS XNN LINN GOHL3W !

SAOH13W Q3I41L¥30 213






) 0 00°0 000°0 N 00°0 00°0 66-220-1€ GB-Uel'-10 66 0 0 0 A A

) 0 00°0 000°0 N 00°0 0070 66-220-1¢ S8-Uer-10 00 O 0 0 A A

> L 00°8 19670 A NZ 00°00L 06°%L 66-930-l¢ /8-3%0-0¢£ (J O 0 081 N N 9290 oS d31/110S/SV13N
2L 00°8 668°0 A 9d 00°001 ¥8°Z 66-934-1¢ 18-320-0¢ 1J3 0 0 08t N N 99n oS d31/110S/STVL3N

> L 00°8 S%£6°0 A 4 007001 5972 66-994-1¢ /8-390-0¢ 13 0 0 08l N N 990 OS d31/110S/SWV13IW

, 0 00°8 €160 A a 00°0l1 270 66-934-1¢ /8-320-0¢ 13 0 0 08l N N 990 oS d31/7110S/SV13n

, 1 00°8 8£670 A n 007001 Z2&£°¢ 66-93d-1¢ /8-3190-0¢ LI O 0 ogt N N 930 Os dd1/110S/$W13N

) 0 00°0 0%0°1 A NZ 007000l 00°lZ 66-990-l¢ 98-AON-%2 LI O 0 osgl N N 190 WA dJ1/¥31VM/STVIIN

) 0 00°0 O00L°l A VN 000001 0082 66-990-1¢ 98-AON-%2 L2 0 0 ost N N 190 WA dJ1/¥31VM/STIVIIH
) 0 00°0 000°1 A 94 00000l OLS 66-290-1€ 98-AON-%2 L3 0 0 08t N N 190 WA dJ1/Y¥31VM/STWVIAH
) 0 00°0 010°1 A N) 00°000L 00°92 66-930-lf 98-AON-%2 |J 0O 0 ogl N N 190 WA dJ1/431VA/STVI3N

) 0 00°0 01071 A 4) 00°00S 00°£2 66-920-1¢ 98-AON-%#2 12 0 0 ogl N N 0N VA dd1/431VH/STV13N

) 0 00°0 000°1 A @ 00°00S 00°0FL 66-930-L¢ 98-AON-%2 (I O 0 08l N N 190 VA dJ1/431VH/STVI3N
) 0 00°0 56670 A V) 00000l 00§ 66-990-1¢ 98-AON-%2 |3 O 0 081 N N 9N VA d21/431VM/STV13Nn
7 L 00°2 2670 A SV 00°0% 00°¢ 66-990-1¢ /28-4dv-90 12 @ 0 08t N N 990 OS YV49/110S/STVL3H ¥
) 0 00°0 129°0 A SV 00°0S 00°S 66-930-1L€ 98-AON-%2 (I O 0 08t N N 99N oS VV49/110S/STVLIAN
s L 00°% 986°0 A 8d 00°05 0s°¢ 66-290-1€ /28-4dy-12 12 ¢ 0 081 N N 9N vA VV4D/431VN/STVLIN

) 0 00°0 2£8°0 A SV 00°0S 08°Z 66-930-1¢ 98-AON-%2 (3 O 0 08t N N 90 VA VV49/431VN/STVLIIN
) 0 00°0 090°1L A 9H 00°1 80°0 66-99Q-l¢ 98-AON-%2 13 O 0 08t N N 90N O0S YVAJD/110S/STV13N

) 0 000 02071 A 94 o00°0l 0s°0 66-990-1¢ 98-AON-42 LI O 0 081 N N 90 VA YVAD/431VM/STIVLIIH
7§ 00"l 096°0 A %0S (000002 00£€Z 66-92Q-LE /8-INP-G2 LD O 0 82 N N 190 VA NOJINHI31/431VM/SNOINV

» € 002 020°L A 4 0002 0oL 66-22¢-1¢ /8-1nr-S2 13 O 0 82 N N 190 VA NOJINHI31/431VM/SNOINV

> % 00°L OL0°1 A 12 000006 o8¢l 66-230-1¢ /8-\nf-62 1D 0O 0 82 N N 7190 VA NOJINHI31/43LVM/SNOINV

{ dX3 NYW dNJJv  JWYN 3WYN NOJ W11 aiva 3alva FAT Z3WIL L3WI1 3WI1l 300] XXX SY3IW VIG3IW JHVYN )
) TH3D IHJD 130 1831 XVW 434 1333 1y¥323Q 1330  1¥30 0G0 QI0H QI0H  d41S NN LINN GOH13KW H

SGOHL3W Q31411430 213












¥ ¥

ux

00 8/12Ha
0°0 8412HY
0°0 8L12Hd
0°0 8L12H8
6°0S 8/12HY
0°0 8/1¢HE
0°0 8/12HE
(N1 8L12HE
0°0 8L12H8
0°0 8/12Hd
0°0 8L12HE
0°0 8L12HS
0°0 8/12HY
'S 8/12HY
0°0 8/12Hd
0°0 8L12H8
0°0 8/12HY
v LS 8L12HE
00 8/12H8
0°0 8/1¢2HE
0°0 8L1¢HE
Q0 8L1¢H8
00 8.12H8
1°6§ 8/12HE
0°0 8950H8
00 8950H8
0°0 B950HE
0°0 8950H8
g'18 8950H8
0°0 8950H8
00 8950HE
0°0 8950H4
00 8950H8
0°0 8950H8
00 8350H8
0°0 8950HE
0°0 8950H4
0°0 8950H8
0'0 8350H8
00 8950H8
0°0 8950H4
LAt 89S0Hd
0°0 8950H8
0°0 8950Hd
0°0 89G0HE
0°0 8950Hd
0°0 8950H8
6°¥S 8950H4

N, ONOD  31dHWVS

W 1 4 saua| Ay-d+0 G01198

N 1 4 aua| Ax-u 501188

W 1 1428 auedoadoao)yo-g-owoaqig-2* 1 SO1188

W 1 9 auazuaq(Ay33 SO1188

1 S N 1 T 60°§ 01g-auazuaqiA4y313 01188
H 1 14049 auazuaqouolY) 50T188

H 1 8 aua|pejuado| 5A0LQ SOTTRE

W 1 4 auey130.40 Yo -1°1'T SOT188

H 1 49 auanjo} 501188

W 1 409 aua| AY3a040]| yor41d] GOTT8E

H 1 1494 auoja) (AIng-osi-1Ay3ay SOT188

H T 4 auey3aodo|yotdy-2°1°1 SO1188

H 1 1408 auazuag 01188

H 1 0 2s aua| AY3a0401yatal SOT188

W 1 e apijLnsip |Ayjawig 1188

H T 8 auajpejdayo} 24019 SOT188

W 1 408 apjJolyseJ3as uoge) §O1188

1 S N 1 1 ¥L°§ ¥0-aueylaodolyolg-2‘1 SOT188
N 1 L] auey3aodo| Yol (-2 1 01188

H T 09 wiojodolyy 501188

H 1 7408 aua Ay3a040YaIp-sueaf-2‘1 GOTI88

H 1 8 auey1aoJof Yo g-1‘1 SOTI88

H 1 4 apiJdolyo ausiAyisy GOT188

1 S N 1 1 1S°S 20-9plaolys w:w»fsz 501188
1 08 saua| Ax-d+0 01188

1 08 aua| AX-w 501188

1 1479 euedoadodo}yo-g-owouqig-2'T GOTI88

1 428 auazuaq(Ay33 501188

1 5 N I LA 010-3uazuaql AY313 SOT188
1 08 auazuaqodoly) GOTI88

1 o8 aua|pejuado| 9431q SOT188

1 8 auey3aodo(yatat-1°1T*1 S01188

T 148 auan| o) 01188

1 W8 aus) Ay3aodo|yoea3a) GOT188

1 1408 auojay (AIng-osi-1Ay3lay SOT188

1 08 aueyjaocdopyola)-2'1'1 SOT188

1 1408 auazuag G0T188

1 908 aua|Aylaodolyatal GO1188

1 4 apLnsip {Ayawg SOTIBE

1 1409 auajpejdayo) 94219 S07188

1 1408 apjJo|yoea3a3 uoque) GOTI88

1 S N 1 1 #§°§ v@-2auey1aoto| yoig-2*1 SOT188
1 1408 3uey}aodo|yoig-2'1 G0T188

1 1408 uojoJdoly) SOT188

1 I8 8usLAyjacdolyo|p-suedf-2°1 GOT188

I 1404 aueyjacsol 4o g-1°1 SOT188

1 1408 apLJoyd aual Ay3an S0T188

1 S N 1 T 6¥'§ 20-3ptJoLyo aualAy3ay SOT188

501188
507188
S01188
501189
501188
S0T188
S0T1188
S0T188
501188
S0T188
S01188
S0TI88
S01188
S01188
S0T188
S01188
Sot188
501188
501188
SoT188
501188
501188
S01188
S01188
G01188
G01188
501188
S01188
S01188
G01188
S01188
S01188
SoTI88
501188

501188

501188
SoTies
501188
501188
S01188
501188
501188
501188
so1188
501188
S01188
SQT188
S01188

0dX3 SVIW 0 SIOW% N1IA 0dX3 INVKH-VLVE

IWVN 1531

3LVQTVNY 31vadIdd
YILVA NI SQANNOJWOJ JINVDYC ITILVIOA--NGY 101

W H OO OO OION OO OO OO O N OOV O OV O O O O et ot ot ol ot ot ot ot o ol ool ¢ ot 0t ot o ot ot 7t o) ot ot ot ot

1£0188
1€0188
1colss
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1e0188
1€0188
1€0188
1€0188
10188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1€0188
1£0188
1€0188
1€0188
1£0188
1€0188
1€0188
1€0188
1€0188
1c01e8
1€0188
1£0188
1eQ188
1€0188
1€0188
1€0188
1€0188
1€0188

JNV8 QOHL3
JINY18 QOHL3
ANV18 00HL3
JNV1g QOHL3
JANVYTE QOHL3
JANVI8 G0HL3
JNVI8 QOHL3
ANV QOHL3
JANVIG QOHL3
ANV GOHL3
JNVI8 QOHL3
JINV1E (QOHL3
ANV Q0HL3
JNVI8 (QOHL3
ANV (QOHL3
ANV QOHL3
ANVIE O0HL3
ANV (OHL3
ANV QOHL3
ANVIE GOHLI
JNVI8 Q0H13
ANVIE QOHL3
JANVI8 GOHL3
NV 00H13
JNVI8 ISNI
JNVI8 ISNI
JNVI8 3SNI
JNVIg 3ISNI
ANVIG ISNI
JNVI8 3SNI
JNVI8 3ISNI
ANV ISNI
JNVIg 3SNI
ANVI8 ISNI
ANV 3ISNI
ANV 3SNI
ANV18 3ISNI
ANV 3ISNI
ANVIG 3SNI
JNVIG ISNI
JNVI8 3SNI
JNVT8 ISNI
JNVI8 3SNI
JNVI8 3SNI
ANV ISNI
JNVI8 3SNI
JANVI8 3SNI
JNVI8 3SNI

3LVATdNS

NOILVI0T 37dWV






00 2€G¢Hd 1 1408 auanjo] 221188 221188 ( L11188 12-1d  T13M

0°0 2EGEHE 1 1428 aua) AyjaoJdolyoedlad) 221188 221188 L11188 12-1d 113N

00 CEGEHS 1 9 3u03a) |AInq-os|-|Ay3ay 221188 221188 ¢ 11188 12-1d  T13M

00 2EGEHS 1 9 aueyisodo|yojal-2* T4 221188 221188 ( L1188 12-1d  T13M

00 2ESEHE 1 1439 auazuag 221188 221188 [ £11188 12-1d 113N

0°0 2ESEHE I 409 aua(Ayjsoao|yolay 221188 221188 £ 11188 12-1d  73A

0°0 2ESEHE 1 1404 aptjLnsip |Ayjauig 221188 221188 (£ 11188 12-1d  113A

0°0 2ESEHE I 1434 auaipeidayoi 2hoig 221188 221188 {11188 12-1d  T13M

0°0 2ESEHY 1 ¥ apilopyoediay uoqae) zz21i88 221188 L 11188 12-1d  713M

: v 2s 2ESEHA 1 S N 1 1 LA y0-3uerylsodoydiQ-2°'1 ¢21188 221188 (£ L11188 12-1d  T13A

0°0 2EG€EHE 1 1428 aueyiaosolydig-z'1 221188 221188 (£ L11188 12-1d  T113M

0°0 2EGEHG 1 148 ulojotolyjy 221188 221188 £ 11188 12-1d  113M

0°0 2ESEHG 1 1408 susiAyjsodojyoip-suedl-2°T 221188 221188 / 11188 [e-1d  T13A

00 2ESEHE 1 1428 aueyjlaosolydsg-1°T 221188 221188 ¢ L11188 12-1d  173M

0°0 <EGEHE 1 1408 ap}uolyo dus|Au3aN 221188 221188 ¢ 11188 12-14  T3A

” 8°¢8 2ESEHE T S N 1 1 8£°9 2Qq-apiaoLyd m:u»x:umz 2eliee  ceries [ 11188 12-1d  173M

00 1€5EHS 1 428 saus|Ax-d+0 227188 221188 9 911188 ¥e-1d  113AM

00 1EGEHE 1 439 sualAx-w 221188 221188 9 911188 ve-1d  13A

00 1ESEHD I 149 auedoudodo(yo-g-owouqi@-2°1 221188 221188 9 911188 ve-1d  113A

0°0 1EGEHA I 44 auazuaqiAy3y 221188 221188 9 911188 ¥2-1d 113N

| 1°1§ TE€GEHA T S N 1 1 s 010-2uszuaqiAy33 221188 221188 9 aT1188 ve-1d  113A

0°0 T€GEHE 1 1424 auazuaqosoly) 221188 221188 9 911188 . P2-1d T13M

0°0 TESEHA 1 1428 auajpejuado) 9401q 221188 221188 9 911188 ve-1d 113N

0°'0 T1€5€HE 1 1428 aueylaodolydlaL-1°1°1T 221188 221188 9 artise ve-1d  T113M

0°0 1€5EHT 1 1408 auanjoj ggrigs 221188 9 grtiss ¥2-1d  113M

00 1€5€EHE 1 1429 aus|Ayjaodo|yoea3al 221188 221188 9 911188 ¥e-1d TR

00 1€SEHE 1 1308 auojay |AIng-osi-LAylaN 221188 221188 9 gltiss ¥e-14d  T13A

00 1€SEHE 1 1424 aueyjaoJolyotay-2°1°T 221188 221188 9 griies ¥e-1d 1IN

00 1€5EHE 1 1438 auazuag 221188 221188 9 911188 ve-1d 13A

0°0 1€5EHE 1 1424 aus(Ayjsodolyoldy 221188 221188 9 911188 ¥2-1d  113A

0°0 1€GEHA 1 1434 apLynsip LAyjawg 221198 221188 9 911188 ve-1d  113A

0°0 T1ESEHE 1 424 auaipeidayoj9Ao1g 221188 221188 9 911188 ve-1d  113IA

0°0 1€GEHT 1 1424 Spidojyoeaiay uoqae) 221188 221188 9 911188 ve-1d 113M

” L°2S TEGEHT T ] N 1 1 {2's yQ-8ueyyaolojysrQ-2°'1 221188 221188 9 911188 v2-1d  113IM

0°0 1€SEHE 1 144 aueyd0401ydLQ-2*'1 221188 221188 9 911188 ¥2-1d  113M

0°0 1€G€HA 1 428 uJojodolyjy 221188 221188 9 911188 ¥e-1d  113M

vey 114 1€SEHE 1 1 1174 sua| Ayjooso|yoyp-sueat-2T 221188 221188 9 grries ¥2-14  113m

00 1€5EHE 1 LA auey3aoso|yoLg-1°t 221188 221188 9 91t118s ¥2-1d  113M

| 00 1E€SEHE 1 429 apidoLyo aualAyiey 221188 221188 9 911188 y2-1d 13N

. 819 1eGeHE 1 S N 1 1 81°9 20-9ptdoLyd m:m»»:»mz ¢clig8 221188 9 911188 ve-1d 113N

00 625¢HE T ) 424 saud| Ax-d+0 221188 221188 ¥ 911188 G¢-1d 113

00 625¢EHS 1 1434 aua(Ay-u 221188 221188 ¥ 911188 G2-1d 113A

0°0 6¢5¢HE T )9 suedoudosoiyd-g-owouqig-2°1 221188 221188 ¥ 911188 G2-1d T3

00 625€HE 1 ¥4 suazuaqiAy3) 221188 221188 b 9T1188 G2-1d T3

14 62G€HA 1 ] N 1 1 10 010-3uszuaqlAyl3 221188 221188 ¢ gr1188 Ge-1d  113Im

00 625€HE 1 18 auszuaqouoly) Zz1188 221188 ¢ 9I1188 G-1d 1M

0°0 625€HE 1 108 . ouajpejuado)] 9491Q 221188 221188 ¢ ariige Ge-1d  T113M

00 625€HE 1 108 ‘aueyjaoJolyotal-1°1°T 221188 221188 ¢ griige G2¢-1d 1IN

0°0 625€HE 1 148 auan|o] 221188 221188 ¢ g11188 G2-1d 11N

0°0 62S€Hd 1 138 aug|Ayjaotolyoealal 221188 221188 ¢ 911188 G2-1d TN

0°0 625¢€HE 1 L 8u03ay |AInq-ost-(AylaW 221188 221188 ¢ 911188 §¢-1d 13

00 62GEHd 1 1429 aueyisodolysi41-2°1°'1 221188 221188 ¢ 911188 Ge-1d M3

0'0 625€HS 1 44 duazuag zz1188 221188 ¥ 911188 G2-1d  113M

00 625€HY 1 L3 aua|Ayjsodoiyatay 221188 221188 ¥ 911188 G2-1d  113A

0°0 625€HE 1 4 apLyinstp (Aujaunqg 221188 221188 ¢ 911188 §2-1d  113M

00 625€HE 1 1424 ausipeidayol dAoig 221188 221188 + 911188 G¢-1d ~ 1A
3% N.ONOD  I1dWYS  0dX3  SYIW 20 SIOW% N1IQ  OdX3 LNVW-VIVD JWVN 1531 31VQIVNY 31vQd3¥d #

LVATdNS  NOTLVIOT ITdMVe
Y3LVAONNOYUD NI SONNOJWOD JINVOYO ITILVIOA--SOV LO1






00 GESEHE 1 44 apiJolyoediay uoque) £21188 ¢€21188 01 /11188 ¢1-1d  T13M

1725 GESEHE T S N I 1 12°s vg-eueyisodo(ysig-2°1 €21188 €21188 OI  [11188 21-1d  713A

0°0 SESEHE 1 4 aueyjaodolydig-¢'t €21188 €21188 O /11188 21-1d  T13M

0°0 SESEHE I 44 uojouoly) €21188 €21188 01 /11148 ¢i-1d  13M

»xx 0°0€L2 GESEHE (1) 2 £L°e aua|Ayjaodolyoip-suedy-g* | €21188 €21188 01 LI1I88 2l-1d  13M

0°0 GESEHE I 144 aueyjaodoiydig-1°1T €21188 €21188 01 /11188 21-1d  113M

00 GESEHY I 144 aptaoiyo auathyiay €21188 €21188 01  Li1188 ¢l-1d  113M

2’S9 GESEHE T S N I 1 2s°9 2@-3ptaorya ocm»x:uw: €21188 €21188 01 /11188 ¢l-1d  713M

0'0 YESEHE I 1424 sauaj Ay-d+0 £21188 €21188 6 111188 02-1d 113A

0°0 vESEHA { 148 sus|Ay-w £21188 €21188 6 11188 0¢-1d 113

0°0 YESEHE ¢ 148 auedoadodofyo-g-owouqiq-2‘ | £21188 €21188 6 L11188 0¢-1d 13Im

0°0 YESEHE [ T8 auazuaqlAyly €21188  €21188 6 LITI88  0¢-1d 113M

6°2S YEGEHE T S N 1 t 62°S 01g-eudzuaqlAyl3 €21188 E21188 6 L1188 0¢-1d 113

- 00 YEGEHE 1 1424 auazuaqoqoly) £21188 £21188 6 {11188 02-1d 113A

0'0 vESEHE 1 1424 ausipejuado|2AdLg £21188 €21188 6 L11188 0¢-1d 7113m

0°0 vESEHA 1 . 1408 aueylacJolyota)~-1°1°T €21188 €21188 6 LIT188 - 02-1d T3Im

0°0 YESEHE { 144 auanio) £21188 €21188 6 {11188 02-1d T3Im

0°0 vESEHE 1 144 aus| Ayjoosolyoealal €21188 €21188 6 LTIT188 02-1d TI3IA

0°0 vESEHE { 1404 suo}ay |AIng-os|-1AY1aW €21188 €21188 6 L11188 0¢-1d M3A

0°0 veSEHE 1 144 auey3}a0401yolat-2* 1T €21188 €21188 6 11188 0¢-1d T3A

0'0 vESEHE 1 1428 auazusg £21188 €2II88 6 L11188 0¢-1d Tm

wvx 81 veSEHE 1 1 8ty audAyjsoaolyolal £21188 €21188 6 L1188 02-1d T13Im

0°0 vESEHE 1 148 SPLILNSIP LAyjawrq €21188 €21188 6 L11188 0¢-14d T3m

0°0 veSEHd ! 1408 auajpejdayo| ohalg €21188  €21188 6 LT1188 0-1d T3m

0°0 veseHE ! 1408 aplJolydea3al uoqae) €21188 €21188 6 {11188 02-1d T113A

2 ts vESEHE T S N 1 1 ev°S v0-sueyiaodo|yatQ-2'1 €21188 €21188 6 {11188 02-1d  T1I3M

0°0 vESEHE 1 14908 aueyisodo|yoig-z'1 €21188 €2[188 6 (11188 02-1d  T113M

0°0 v€SEHE 1 1908 ulojodoly) €21188 €21I88 6 ries 02-1d  T13M

xvx 9728 YESEHE 1 1 92°§ aus| Ay3s0do yaip-sueal-2 T €21188 €21188 6 £1riee 02-1d T113M

00 vESEHE 1 138 aueyisodo|yoig-1‘1 €21188 €21188 6 £11188 02-1d T113m

0°0 YESEHE 1 1408 apiJaolys aualAylan €21198 €21088 6 11188 02-1d  T113m

S'€9 YESEHD 1 S N 1 1 SE'9 2@-3prJaoLyd m:m»»:umz €2II88  €21188 6 L11188 02-14d TI3M

00 0€SEHE ! Lk saua| Ax-d+0 221188 221188 & arries {1-1d T113M

0’0 0ESEHg 1 1424 aua|Ax-w 221188 221188 § griies {1-1d 713m

0°0 0€SEHE 1 1408 auedoadoso|yo-g-owouqiq-2°[ 221188 221188 G grres {1-14 T113M

00 0€SEHE 1 149 auazuaqlAyll 221188 221188 § g11188 {1-1d T713M

1°6S 0€SEHT T S N 1 1 15°S 010-2uazuaqlAy33 221188 221188 § 911188 {1-1d 1M

0°0 0€SEHE 1 L auazusqouaoly) 221188 221188 & griies L1-1d T13A

M) 0€SeHg 1 1429 suaipejuado;2A01q 221188 221188 § 911188 {1-1d T3M

0’0 0€SeHY 1 48 aueyjaodoydt4-1'T°T 221188 221188 § 911188 L1-1d  7713M

00 0€SEHd 1 1424 auaniofl 221188 22188 S 911188 £1-1d 73N

0’0 0€SEHY 1 1424 sua|Ay3aodo yoeaya) 221188 221188 G 911188 £1-1d 13N

00 0€SEHY 1 1429 auo3ay |AIng-osi-|AyyaN 221188 221188 & 911188 £1-1d 13N

00 0€SEHY 1 1424 aueyjaouoLyata)-2°1°t 221188 221188 § 911188 {1-1d  13M

00 0€SeHa 1 1924 duazuag 221188 221188 & 911188 {1-1d  173M

vy 5°82C 0€SEHE S T (5 aualAyjaodolyatal 221188 221188 § 911188 {1-1d 13

0°0 0€SEHE 1 1424 apiyLnsip (Ayjawig 221188 221188 § 911188 {1-1d  713M

0°0 0€SEHE I 1428 auaipejdayo|dho1g 221188 221188 § 911188 L1-1d  13M

00 0€SEHE 1 148 apLJolyoesial uoque] 221188 221188 S 911188 {1-1d  13M

L°SS OtSEHE 1 S N 1 1 {§5°S vd-aueyisodolysiQ-2°1 221188 221188 § 911188 L1-1d  T7713M

0°0 0ESEHE 1 1429 aueyjaoJolydsig-2‘y 221188 221188 G 911188 L1-1d  T713M

0°0 0€SEHD 1 e ulojoJdoiyy 221188 221188 G 911188 L1-1d  TI3M

vy 8795 0ESEHE I 1 8979 auaAy1s040 Yo p-sueal-2* 1 221188 221188 § 911188 {1-1d  113M

0°'0 0€SEHE I 14 aueyjaoJolyolg-1't 221188 221188 6 911188 {T1-1d  T3A

0°0 0€SEHE 1 1424 apLJolyo auahylan 221188 221188 & 911188 L1-1d  T13M

¥°59 0€SEHE 1T S N 1 1 ¥S°9 20-3piJaoiyo aualAyisy 221188 221188 & 911188 L1-1d - 713
3% N,ONOD  31dWVS  0dX3  SV3H 20 SIOWY N1IG 0dX3 LINVW-VLVQ IHVN 1531 31VGIVNY 31V0d3¥d #

31VQTdHS  NOILVI0T I7dWVS
YILVMANNOUD NI .SONAOIHOD JINVIYO I1ILVIOA=-SQV 107 _






0°0 150¢Ha 1 1308 saual Ax-d+0 €27188 €21188 €1 (11188 JANVI8 3SNIR
00 150vHE 1 1428 aua|Ax-w €21188 €21188. €1 LI1198 JNVIB ISNIR
00 150PH8 1 149 auedoudodolyo-g-owodqiQ-21 €21188 €21188 €1 /11188 JNVI8 ISNIR
00 150¥H8 I 44 auazuaqiAy3y €21188 €21188 €1 /11188 JANVI8 ISNIR
9°05 1S0¥HE 1T S N 1 1 80°S 010-euszuaqiAyl] £21188 €21188 €I  [LI1188 JANV18 ISNIR
0°0 150vHA 1 1439 auazuagoJaoly) €21188 €21188 €1  [I1188 - JNV1G 3ISNIR
0°0 150¢Hd 1 1438 suajpejuado| 2AdLQ €21188 €21188 €I (11188 JANVI8 3SNIR
0°0 150vHA 1 13408 aueyjsodolydpa)l-T°1°T €21188 €21188 €1 (11188 ANVI8 3SNIR
0°0 150¥Hg 1 1434 auaniol €21188 €21188 €1  [I1188 JNVI8 3SNIR
00 150¥Ha 1 1424 sualAyjaodolyoeayal €21188 €21188 €1 /11188 ANV ISNIR
00 150vHE I L auo3ay (4A1ng-osi-{AylaW £21188 €21188 €1  LI1188 JANVI8 3SNIY
0°0 1S0vHE 1 144 aueyjaoJoiyotay-2 1’1 £21188  €21188 €I /11188 ANYI8 3SNIR
0°0 150¥H8 1 148 duazudg £21188 €21188 €1  [I1188 JNVI8 3SNIY
0°0 150¥HE 1 48 aua|Ayjsoqo|yotd) €21188 €21188 €1  (I1188 JINVI8 3SNIR
0°0 150¢HE 1 18 apL4(nsIp (Ayjawig €21188 €21188 €1 (11188 JNVI8 3SNIR
00 1S0vHY 1 8 suaipeidayo| 9Ad1g €21188 €21188 €1  [I1188 JANVI8 3SNIR
00 1S0VHE I e 8piuolydedial uoqae) €21188 €21188 €I  L11188 JNVI8 3SNI2
0°18 1S0¥PHE 1 S N 1 1 s pQ-3ueyyaosoiyoLq-2*1 €21188 €21188 €I  LI1188 ANV ISNIR
0°0 1S0¥HE 1 144 duey3}eoaoLydy0-2‘1T £21188 €21188 €I  [IT188 JANYI8 3SNIR
0°0 150¥Hd 1 148 ulojoJdolyy €21188 €21188 €1 [11188 JNVI8 3SNIY
0’0 1S0vHg 1 7408 euslAyjaodoiyaip-suea)-2 T €21188 €21188 €1 (11188 JNVI8 3SNIR
0°o 150vHd 1 )8 aueyiaodolyoiq-1°1 £21188 €21188 €1  L11188 JANVI8 3SNIR
) 1S0¥Ha 1 1424 apLJolys JualAy3ay €21188 €21188 €1 11188 JNVI8 3SNIR
€ 6y 1S0PHE 1 S N 1 1 €6° 20-3pidolyo suslAyiay £21188 €21188 €1 /11188 ANVIE ISNTR
0°0 29ETHE 1 144 saua|Ax-d+0 €21188 €21188 21 S10188 H3LVA @371711S1C
0°0 29€THE 1 144 w:wpxxne €2I188 €21188 21  S10188 H31VA G371714SIC
0°0 29ETHE 1 1309 euedoudoso)yo-¢-o04qiQ-2°'T €21188 €21188 21 510198 Y3ILVA 0371711SIC
0°0 ¢9€THY 1 429 suazuaqlAyl3 €21188 €21188 21 10188 Y3ILVA Q37111SIC
v'6y ¢9ETHE 1 S N 1 I v6' v 01g-3uazuaqiAy13 €21188 €21188 21  G10188 43LVA G3ITILSIC
00 29ETHE 1 1408 auszuaqodojy) €21188 €21188 21  S10188 43LvM INLLSIC
0°0 29ETHE 1 1438 w:w-vmucwaopoxowo €21188  €21188 21  Sl0788 Y31VM A3T1LSIC
0°0 ¢9ETHY 1 1424 auey3isoLo|ysaL-T°1°T €21188 €21188 21 G10T88 Y3LVM GINILSIC

N.INOD 37dWYS OdX3 SYIW D SIOW% NIIG 0dX3 LINVW-V1VQ JWYN 1S3L ILVATYNY 31vGd3¥d #  3IVOIdWS  NOILVIODT 37dHVS

YILVMANNOYD NI SOANNOMWOD JINYOY¥O IVILVIOA--SGV 107












e e e 4 @ » m s 3 & % & A o a s 2 % % 3 s w e 8 s s s+ a8 & & & + & a2 & & > » & 2 s a2 s e 8 s s s s s s s s e s = 2

I TODO0ODOOOOCOOOOONMIOOCOCOO0OOOONOODOOOOOOODOOOCOTLOLOOLOOONDOOOOODO

x

ok

0 €850H8 v 1 48 auaj Ayjacdoiyola) 901188 901188 9 1€0188 80SS  3y09
0 £€850H8 14 1 1424 auaj Ay3eoJolyoedla) 901188 901188 9 1€0188 80SS  3yo0d
0 €8G50H8 ¥ i 1408 auazuaqouojy) 901188 901188 9 1€0188 80SS 304
0 €8S0H8 Y 1 1929 auanjo] 9071188 901188 9 1e018e 80SS 308
0 €850Ha 14 1 408 auaiAyjaodo(yop-sueal-2°T 901188 90TI88 9 1€0188 80SS 309
0 €850H8 14 I 1408 aplJofydoealal uoque) 901188 901188 9 1€0188 80SS 309
0 £850H0 14 I 144 usojoloiyy goiig8  9011s8 9 1€0188 80SS 304
61 £850H4 4 1 1 26°1 apiJoiys aua{AylsK 901188 901188 9 1€0188 80SS  3y04
0 £850H8 ¥ 1 144 suey}douo|ysiai-2°1°1 901188 901188 9 1€0188 80SS  3¥04
0 £€85S0H4 ¥ 1 1408 auey3doaolydtai-1*1°7 901188 901188 9 1€0188 80SS°  3y04
0 €85S0HE ¥ 1 1488 aueyiaodo(yoiQ-2'[ 901188 901188 9 1€0188 80SS 3408
0 €850H4 14 1 1429 aueyiaosolyaia-1't 901188 901188 9 1€0188 80SS  3y08
0 €850H8 (4 I 1404 apiyinsip (Ayiawd 901188 901188 9 1€0188 80SS 309
0 €850H8 4 I 1438 auo3ay (Ainq-osi-{Aylal 90TIS8 901188 9 1€0188 80SS  3¥od
0 £850H8 4 | 1408 auazuag 901188 90TI88 9 1€0188 80SS 3408
0 €850H8 14 1 1409 auazuaqlAy3l 90TI88 907188 9 1€0188 80SS 304
6 S{S0HE 1 1 N g8'¢ 1 0 8E'6 oacnw:uncmawzcuu 907188 907188 S 1€0188 0SS 3y08
6 S{S0HE 1 1 N 8't 1 0 i6°8 20-3plao(yd aualAylay 901188 901188 G 1€0188 {0SS 3408
0 S/S0H8 8t 1 1408 vg-aueyisoso(ysta-2‘y 901188 901188 S 180188 £0SS  3y08
0 5/50H8 g'¢c 1 1438 m:opvmunmuopu»uwm 901188 901188 G 1£0188 £0SS  3¥08
0 §/S0H8 8°¢ 1 148 auaipejusdo|3A21Q 901188 901188 & 1€0188 {0SS  3y0g
0 S{S0H8 g'¢c 1 1408 suedoadosojyo-g-owouqig-2°T 901188 901188 & 1e0188 (0SS 3408
0 S{S0HE g8'¢ 1 1408 saua| Ax-d+0 90OTI88  90T188 G 1€0188 0SS 3y08
0 S/S0HE 8¢ 1 1438 aus(Ax-w 901188 901188 G 1€0188 £0SS Y08
0 S/SOHY 8¢t 1 148 aualAyisodolyotal 901188 907188 & 1£0188 £0SS  3y08
0 S/S0HY 8t 1 1408 aus| Ayjsodoiyoedyal 907188 901188 1£0188 £0SS  3¥08
0 5ZS50H9 g'c 1 44 auazuaqoJaoly) 901188 901188 S 1€0188 £0SS  3¥08
0 S{S0HE g'¢c 1 e auanjo) 901188 901188 § 10188 0SS 308
0 S/SO0HE g'e 1 08 2usjAyjaololydip-sueat-2°T 901188 901188 & 1£0188 0SS 3H08
0 S{S0HE 8'¢ 1 4 JpiJolyoeaiay uoquae) goTI8e  907(88 S 1€0188 £0SS  3y08
0 SLS0Hd 8t 1 429 uwlojotoiyl 9goiie8 901188 G 1£0188 £0SS  3y04
61 S450H8 8't 1 S 26°1 apiJolyo aud( Y33y 9oTI88 901188 & 1£0188 £0SS  3¥o04
0 GZS0HA g'e 1 a4 aueylacdoiystaj-2°1°1 901188 901188 S 1€0188 £0SS  3¥o04
0 S/S0Hd g'e 1 e aueylaoJolyotal-1'1°1 901188  90TI88 1eo1se £0SS 3408
0 S/S0HE 8't 1 T8 aueyjlaodolyoig-2°'] 901188 901188 10188 £0SS 3408
0 S{SQHd 8t 1 1429 aueylaouolyaiQ-1't 901188 901188 S 1€0188 £0SS  Jy08
0 G{S0Hd 8¢ 1 N8 3pLILNSIP (Ayiaiia 901188 907188 § 1€0188 £0SS 308
0 SLS0H8 8¢ 1 1404 3u0313y [AIng-osi-|AY¥aW 901188 90TI88 G 160188 £0SS  3¥08
0 S{S0H8 8¢ 1 L Juazusg 90TI88 901188 S 1€0188 £0SS o4
0 S{50H8 g8'c 1 8 suazuaqiAy3l 901188 907188 & 10188 £0SS  3y08
8 vLS0HG 1 1 N ¢’e 1 0 98°8 010-2uazuaqiAy3l 901188 90TI88 ¥ 1eotes 90Ss  3uod
8 v{G0HE T 1 N 2’ 1 ] €L°8 20-9piJo[ Y2 Bud[AYaW 90TI88 901188 ¢ 1€0188 90SS  3u08
0 ¥{S0Hg 2t 1 ¥4 vQ-aueyjaosolyoig-2°'1 901188 90188 ¢ 10188 90SS  3y0d
0 ¥{S0Hg e 1 1408 m:w-vmunmuo—uhupm 901188 901188 ¥ 1£0188 90SS  3yo04
0 ¥{S0HE 2’ 1 1408 auaipejuado| 3K3i( 901188 901188 ¥ 10188 90SS 3404
0 ¥/S0HE 't 1 408 suedoudosojyd-g-owouqig-2‘1 901188 901188 ¥ 1€0188 90SS o4
0 ¥{S0HE 2’ 1 148 saus)Ax-d+0 90T188 901188 + 1eo1gs 90SS 3404
0 ¥{SOHE ¢t 1 ] aualAx-w 901188 901188 ¥ 1e0188 90SS 308
0 ¥{S0Hd 't 1 7408 aua|Ay3aodoiyola) 901188 901188 ¥ 10188 90SS  3¥08
0 ¥{SOHB 2t 1 1408 auaiAyiaodoiydes3al 901188 901188 ¢ 1€0188 90sS  3¥08
0 ¥{S0H8 2’E 1 1424 Juazuaqodoiy) 901188 901188 ¢ 1£0188 908S  3yo8
0 PLS0H8 2t 1 1404 auanjo} 901188 901188 # 1€0188 90SS 3408
0 vZS0H8 e 1 408 sustAyjaoJofyojp-suea)-2‘1 901188 901188 ¢ [eo1es 90SS 08
0 ¥£S0H8 e 1 1408 3ptaojyoedyay uoq.ey. 901188 901188 ¢ 10188 90SS 3408
0 v£S0uHd e 1 408 wtojodory 901188 901188 ¢ 1€0188 90SS 3408
mm ¥£S0HE 2t 1 1 vo'e aptaolys aus(Ayiay 901188 901188 ¢ 10188 90ss  3yod
«INOD  37dWYS  0dX3 SYIW OD SIOWZ N1J0 0dX3 INVW viva INVN 1531 JLVOTWNY 31vad3ld #  3LVOTdWS  NOILVIOT I TdWVS

110S NI SONNOJWOD JINVDI0 3T1LVI0A--00V 101






OMODOOQLOOOODOOONODODDODOOO

HOO0OOOOOO0ODMOOOOOLOODOOOOODVLNOOOCOOOO

= i

0 9850HY v 1 148 aueylsodo{yosta)-2°y°1 LO7188  [0T188 01 201188 11sS 3408
0 9850H8 oy 1 144 sueylsoJolydida)-1°1°7 01188  [0T188 0T  201iI88 1IsS 34049
0 9850HE ry 1 1408 sueyidoJdo|ydiqg-2*'1T (01188  [0T188 QT 207188 11sS 3409
0 9850H8 ry 1 1434 aueyiadoJolyoiQ-1°'T 01188  [OT188 Ol 201188 11SS  3y08
0 9850H8 A0 A | 1424 apijLnsip {Ayjswtg £01188 /(01188 O1 201188 11SS  3y04
0 9850H8 v 1 - 04 3uo3ay {AIng-osi-{Aylan LOTT88  [01188 OT 201188 1SS 3y04
0 9850Hg ry 1 1408 auazuag /07188 /[OT(88 Ol 201188 11sS  3u09
0 98S0H4 ry 1 7408 auszuaq(Ayly L0TT88 (0TT88 OT 201188 11SS  3u08
12 G8GOHE 1 I N 'y 1 1 60°1 oaclw:m~=un»>:au L01188 (01198 6 201188 01SS  3¥04
6 G850H8 1 1 N 'y 1 0 89°6 20-3piaoyd ausjAylay /01188 L01188 6 201188 01SS  3¥04
0 S850HE Ty 1 1408 ¥0-aueyisosolyaiQ-2'1t LOTI88  LOTIBE 6 201188 1SS 3u09
0 G850HE 'y 1 1408 m:m_nuuamuopumu*m {01188  (0T188 6 201188 01SS  3y08
0 S850HE vy 1 14)4 suaipejuado|9491q (01188 (01188 6 201188 01SS  3¥0@
0 S850H8 " 1 1429 suedoadosoiyo-g-owouqia-2° 1 [0T188  LOTI8B 6 201188 01SS 304
0 GBS0HE re 1 1424 saua{AY-d+0 70TI88 (01188 6 201188 01SS  3y0d
0 S850HE "'y 1 1408 suapAy-w (01188  [0T188 6 201188 01SS 3408
0 S8G0Hd "y 1 429 sualAyjaodojuatal (01188  [OT188 6 201188 - 0ISS  3y08
0 G8S0Hd 'y 1 1424 sus(Ayisodolydeays) 01188 L0118 6 201188 01SS 3408
0 S850H8 'y 1 1424 . 8uszusqoJoiy) /DTIBB /01188 6 201188 01SS 304
0 S850HE 'y 1 1424 auanjo) [OT1I88 ZOTIB8 6 20r1ies 01ss  3yog
0 G850Hd 't 1 1408 eusLAylaodo|yaip-suedf-2°T £0T188 L0188 6 201188 01SS 3408
0 S8S0HE v 1 1409 8pidolyoe43al uoqae) [OT188  [OTI88 6 201188 01SS  3y08
0 S850Hg 'y 1 1424 wiojodoiyy /01188 [OTIBB 6 201188 01SS 308
L S850H8 'y 1 0 ve“L 3pidoiys auai Ayl L0T188  LOTIBE 6 201188 01sSS  3d¥04
0 S850H8 e 1 1408 BUBY}B0401 Y2141 -2* T°T LOTI88 [LOTI88 6 201188 01SS 3408
0 S850H8 'y 1 1408 dUBYIB0JOLYdL4)-T°T°T L0188 LOTIBB 6 201188 0ISS 308
0 S8S0H8 Ty 1 T8 aueyiaoso(yslqg-2°'1 (01188 LOTI98 6 201188 01SS  3Y04
0 S850H8 'y 1 1434 aueylaoJoiystg-1*1 LOTI88  LOT188 6 201188 01SS 308
0 §8G0HS 'y 1 1439 apiynsip (Ayjewla LOTI88  [OTIB8 6 201188 0ISS 308
0 S850HE 'y 1 1408 Buoyay |AIng-osi-{AYIan £0T188 [OTI88 6 201188 01SS 308
0 G850Hd 'y 1 48 duazuag [07188 (01188 6 201188 01SS  3¥09
0 S8S0HG Ty 1 1434 auszusqlAy3l £01188 LOTI88 6 201188 01SS 304
01 8/S0H8 1 1 N 14 1 1 20°T 010-sudzuaql Ayl 201188 L0188 Tl 201188 €ISS  3y0d
6 8/50H9 T S N 4 1 0 (5°6 20-8piJaol Yo audlAy3ay (01188 LOTI88 1T 201188 €ISS 3408
0 8/S0H9 14 1 1408 vQ-sueyisodolydsiQ-2°1-£L0T188 L0T188 11 201188 €1SS  3d04
0 8(S0H8 14 1 1404 m:m_umunmuo—uxu*m {01188  [0TI88 11 201188 €1SS  3y04
0 8/50H8 (4 I 144 auaipejuadojdAaiQ 01188  [OTI88 [T 201188 €1SS  3y04
0 8/50H8 14 1 1409 suedosdodojyo-g-owoaqiQ-z‘1 L0188 LOTI88 11 201188 €1SS 3404
0 8{50H8 14 1 1408 saualAx-d+0 (0TT88 (01188 (1 201188 €1SS 309
0 8£S0Hd 14 1 1438 sus|Ay-w (01188 (01188 1T 201188 EISS 3408
0 8£S0Hd 14 1 b0l auaiAyjaodoiyatd) (01188  LOTI88 T1 201188 €1SS  yo0d
0 8450H8 14 1 48 susjAyjaodojydeds) LO1188  LOTI88 IT 201188 €1sS  3yod
0 8/50H8 ¥ 1 1408 suszuaqodoly) [OTI88  LOT188 TT 201188 €ISS  3y08
0 8{S0HE 14 1 14J9 ausniof £0T188 (01188 11 201188 €1SS  3y08
0 8LS0HY 14 1 1408 sualAyisodoiyodip-sued)-2°1 (01188 [0TI88 11 2071188 €ISS  3yo0d
0 8/50H8 14 I 1424 8piuofyoedisy uoqae) /01188  L0TI88 11 201189 €1SS  3y0d
0 8/50H9 14 1 1408 ulojodolyy /01188  L0T188 TT 201188 €1SS  3yog
o1 8/50H4 14 1 1 €01 epiJolyo su3(Aylsy L0TT88  (OTI88 1 201188 €1SS 3409
0 8(S0Hd ¥ 1 7438 sueyisodolyota(-2°1°T L0T188 (01188 11 201188 €1SS  3y09
0 8LS0Hd 14 T 1424 sueyjacdoiyotaf-1°1'y £LOT188  LOTI88 11 201188 €Iss  3yod
0 8/50H8 14 1 1438 aueylaoJo|yoQ-2'1 LOT188  L0TT88 T1 201188 €1SS  3Y08
0 8/50Hd 17 1 1408 aueyjaodolyaiq-1°1 L0188 (01188 1T 201188 €SS 3408
0 8£50Hd 14 1 144 SpLyLnsip (Ayjawiq (01188  LOTI88 11 201188 E1SS  3y04
0 8LS0H8 14 1 1404 auoyay (Aing-osi-(Ay3ay £0T188  LOT188 I1 201188 €SS 3¥04
0 8/50H8 14 1 1424 ausazuag /0T188 LOTI88 IT 201188 £1SS 3408
w; _ mmmo:m 14 S T8 auazuaqlAy33 £0TT88 (0TI88 1T 201188 €ISS 3408
«INOJ  37dWYS  0dX3 SYIW  OD SIOWX NIIO  0dX3 INVH V1VQ JWVYN 1531 31VATYNY 31v0d3dd #  3IVATIWS  NOILVIOT 31dWYS

T0S NI SONNOAWOD JINVOYHO 3I1LVI0A--0QY L01












5°86 0461 980vHE € 4 S 1 € i6°1 ungssejod 901068 622188 ¢ €01188 M013N1dST
0°¢6 009% 980vHE € S S I € 4 un{pos 901068 622188 ¢ €01188 AMQTINTAST
0°¢8 028 980vHE € I S 1 € 80 unidie) 901068 622188 ¢ €01188 ROTINIAST
G598 0€L1 980vHE ¢ 4 S 1 € €1 un|saubel 901068 622188 ¢ €01188 M013IN1dST
079, 08¢ 980vHE 1 S S 1 1 8°€ Jui7 901068 622188 ¢ €01188 MOTINIST
0°89 0°ve 980vHE 1 S S 1 1 ¥'E 1addo) 901068 622188 2 €01188 MOIINIdST
0°86 0’6y 980vHE 1 S S 1 1 6t uniwotyy 901068 622188 ¢ £01188 M013AIdST
0°08 0°91 980YHE 1 e S I 1 't uniupe) 901068 62¢188 ¢ €01188 MOTINI4ST
2°201 ot1S €80vHe € S S 1 € 1°s unissejod 901068 622188 ¢ €01188 HOTHIN1dS?
9°201 00€TS €80VHE ¢ S S I 14 er's wnipoS 901068 622188 v £01188 HOYTHINI ST
S'E6 0S€6 £E80¥VHE ¢ 1 S I € SE°6 unidjey 901068 622188 ¢ €01188 HITHINIdS?
0°96 00267 €80vHE ¢ 4 S 1 v 26’1 unisaubey 901068 622188 ¥ £01188 HOTHINIAS?
¥°¢6 0°1€2 €80vHE ¢ S5°¢ S 1 2 1€°¢ dui7 901068 622188 ¥ €01188 HITHINIAS?
0°06 0°G2e €80VHA ¢ ¢ S 1 4 §52'¢ 4addo) 901068 622188 ¥ £01188 HOTHINI ST
0°26 0'0ec €80YHE ¢ S°¢ S 1 4 £2 uniwolyy 901068 622188 ¥ €01188 HIIHINIAS?
0°16 0°¢81 €80VHE ¢ 4 S I e ¢8'1 uniwpe) 907068 622188 v £€01188 HITHINI ST
97 €07 0B1S 280vHe € S S 1 € 81°§ unissejod 901068 622188 € €01188 HOIHINI4ST
v°€6 00{Sv 280VH8 ¢ S S 1 14 9y un{pos 901068 622188 € £01188 HITHINLAS?
L1726 0426 280vHE ¥ 1 S 1 £ {26 unidole) 907068 622188 € €01188 HOIHINI4S2
0°96 00261 280vHE ¢ 4 S 1 14 261 un{saubel 901068 62¢188 € €01188 HOIHINISC
0°96 0'0ve 280vHE ¢ G2 S 1 2 v'e ul7 901068 622188 € £01188 HITHINIJST
806 0°/2¢ 280VHE 2 §5°¢ S ! 4 22 12ddo) 901068 622188 € €01188 HOIHINI4S2
v v6 0°9€2 280¢vHE8 ¢ ¢ S 1 4 9g°¢ unfuioJyy 901068 622188 € €01188 HOIHINI ST
0°¢6 0°98T 280YHE ¢ 2 S I e 98’1 untupe) 901068 622188 € £01188 HITHINI ST
00 0°0 080vHE W 1 € 1408 wnissejod 901068 622188 1 £01188 ANVI8 Q0HL3
0°0 00 080Y¥H8 W 1 € 1434 unipos 901068 622188 1 €01188 JNVT8 QOHL3
0°0 00 080vH8 H 1 € 44 wniole) 901068 622188 1 €01188 JANVI8 QOHL3
0°0 0°0 080%H4 W 1 € 1408 unisaubey 901068 622188 1 €01188 JNVI8 Q0HL3
0°0 00 080¥Hg W 1 144 uL7 901068 622188 1 €01188 ANYT8 QOHL3
00 0°0 080¥HB H I 144 daddo) 901068 622188 [ €07188 ANVIG QOHL:
0°0 0°0 080¥Hd W 1 1924 wniwolyy 901068 622188 I €01188 JANVI8 Q0HL:
0°0 O 080¥H3 W 1 148 wniupe) 901068 622188 1 £0T188 ANVTE QOHL3
00 0°0 6650H8 1 € o8 un}sselod 901068 622188 (1  €0T188 Y31VM G3ITILS]
AYIA0JIUX N,INOD 3VdWVS 04X3  SYIH  JD SIOWX N1IQ 0dX3  LNVH-VLIVG IHVN 1531 LVOIVNY 31V0d3Yd #  ILVATHS  NOTLWIOT 3dHYS

YILVMANNOND NI STVLIW--DAV 107












CHEMICAL DATA FILES

DIRECT OUTPUT OF IRDMS FILES
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LABORATORY QUALITY CONTROL GOORDINATOR

NON-CONFORMANCE REPORTS












Environmental Testing and Ce:+i* =ation Corp.
284 Raritan Center Parkway

F.O. Box 7808

Edison. New Jersev 08818-7808

% ETC 201.225-360¢:

December 01, 1988

"Mr. D. Graves

USATHAMA

AMXTH-TE-A

Aberdeen Proving Ground, MD, 21010-5401

Dear Mr. Graves,

Please find enclosed quality control charts and a summary sheet
pertaining to the work that ETC has been employed to perform under
contract DAAA15-88-D-0009/ICF Technology. The samples are from
Seneca Army Depot and analyzed per Task Order No. 1.

Lot ADO was analyzed by method EW9 (Volatile Organics in Soil) on
11/6-7/88 within the seven day hold time. The methanol which had
been used for the methanol extraction was determined to contain
high levels of methylene chloride. Consequently, the samples were
re-analyzed for methylene chloride using a new lot of methanol on
11/8/88 within the fourteen day hold time for Volatile Halocarbons.
The results reported are from the analyses on 11/6-7/88 with the
exception of methylene chloride which has been reported from the
analyses on 11/8/88.

ETC did not receive USATHAMA Standard soil with these samples in
order to perform the method blank analysis. The analyst used a
water method blank as specified in method EJ8, so that the samples
could be analyzed within hold time. This is the standard operating
procedure which ETC uses to analyze blanks for Volatile analyses
in soil as specified in the USEPA SOW. The results for this method
blank were entered on the Control Chart for method EJS8.

Lot ADS contains ten water samples which are from the resampled
wells and three DI rinse water samples.

The data points for 1,2-Dichloroethane-D4 for both lots (ADO & ADS)
failed the Dixon test, however, the data points do not appear to
be outliers and the data was not failed. These points have been
used in the calculations for Average Recovery and Range.

A Subsidiar, ¢ Enviionmanta: Treaiment and Technoioges Cory

The Environmental Services Company






1)

2)

NON-CONFORMANCE SUMMARY FOR LOT # ADO

In the initial calibration methylene chloride-d2 wés not seen in the
2 ug/L and 4 ug/L standards even though its CRL in water is 2 ug/L.
This is because the quantitation ion that had to be chosen (m/z 53)
is very weak. This ion had to be chosen because this compound co-

elutes with methylene chloride. The fact that methylene chloride-d2

was not seen at the concentrations mentioned above, however, does

not affect the data of samples because this compound is a surrogate
and was spiked into samples at a concentration of 50 ug/l. The data

for this compound in the 10 ug/L, 20 ug/L, 40 ug/L, and 100 ug/L are

good.

The RSD for methylene chloride, chloroform, methyldisulfide,
benzene, methyl isobutylketone, tetrachloroethylene, ethylbenzene,
1,2-dibromo-3~chloropropane, m~xylene, and o+p-xylene is more than
25.0 %. According to the USATHAMA QAPP of 1985 the RSD for all
compounds should not be more than 25.0 %. However, the certified

method used for this work was based on the USATHAMA QAPP of 1982

- which has no such requirement.

3)

The difference between the mean RF in the initial calibration and
the corresponding RF in three continuing calibrations ( >D3953,
>D3981, and >D3992) was more than 25.0 % for methylene chloride,
bicycloheptadiene, methyldisulfide, and ethyl benzene. In addition,

the difference was more than 25.0 % for methyl isobutylketone in

- >D3953 and >D3992 and for 1,2-dibromo-3-chloropropane in >D3953.

According to the USATHAMA QAPP of 1985 the difference between the






1)

2)

3)

NON-CONFORMANCE SUMMARY FOR LOT # ADS

In the initial calibration methylene chloride-d2 was not seen in the
2.0 ug/L and 4.0 ug/L standards even though its CRL is 2.0 ug/L.
This is because the quantitation ion that had to be chosen (m/z 53)
is very weak. This ion had to be chosen because this compound co-
elutes with methylene chloride. The fact that methylene chloride-d2
was not seen at the concentrations mentioned above, however, does
not affect the data of samples because this compound is a surrogate

and was spiked into samples at a concentration of 50 ug/l. The data

for this compound in the 10.0 ug/L, 20.0 ug/L, 40.0 ug/L, and 100.0

ug/L are good.

The RSD for methylene chloride-d2, methylene chloride, chloroform,
methyl disulfide, methyl isobutylketone, and dicyclopentadiene is
more than 25.0 %. According to the USATHAMA QAPP of 1985 the RSD for
all compounds should not be more than 25.0 %. However, the certified

method used for this work was based on the USATHAMA QAPP of 1982

which has no such requirement.

The difference between the mean RF in the initial calibration and
the corresponding RF in two continuing calibrations ( >E5331 and
>E5344) was more than 25.0 % for methylene chloride, methyldisulf-
ide, and methyl isobutylketone. According to the USATHAMA QAPP of
1985 the difference between the mean RF in the initial calibration

and the RF in any continuing calibration should not be more than

25.0 % for any compound. However, the method used for this work was

(]

based on the USATHAMA QAPP of 1982 which has no such requirement.






Environmental Testing and Cartitication Corp.
284 Rarntan Center Parkway

PO. Box 7808

Edison. New Jersev 08818-7808
201-223-5600

January 17, 1989

Mr. D.

Graves
USATHAMA

AMXTH-TE-A
Aberdeen Proving Ground, MD, 21010-5401

Dear Mr.

Graves,

Please find enclosed quality control charts and a summary sheet
pertaining to the work that ETC has been employed to perform under
contract DAAA15-88-D-0009/ICF Technology. The samples are from
Seneca Army Depot and analyzed per Task Order No. 1.

Lot ADT Pb by Furnace

Pb - The recovery and range chart for the Low Spike indicaté

that the method is under control. The recovery chart for
the High Spike shows a recovery which exceeds the Upper
Control Limit, however, this is not an indication that
the method is not in control. The Certification Data
vyielded recoveries with a high degree of precision which
resulted in very narrow recovery ranges. The Lower
Control Limit is 101% and the Upper Control Limit is
106%. I believe that a recovery of 108% indicates
acceptable accuracy and that the data for this lot is of
acceptable quality...-The range chart for the High Spike
indicates acceptable precision.

Cd - The recovery and range charts of both the Low and the

Cr

Cu

High Spikes indicate acceptable accuracy and precision.
The recovery of this analyte appears to be improving with
time.

The recovery and range charts of both the Low and the
High Spikes indicate acceptable accuracy and precision
for this analyte.

The recovery and range charts of both the Low and the
High Spikes indicate acceptable accuracy and precision
for this analyte.

A Subsidiary of Environmental Treatrment and Technologies Corp.

The Environmental Services Company
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Environmental Testing and Certification Corp.
284 Raritan Center Parkway

' P.O. Box 7808

Edison, New Jersey 08818-7808
201-225-5600

January 25, 1989

Mr. D.

USATHAMA
AMXTH~-TE-A
Aberdeen Proving Ground, MD, 21010-5401

Graves

Dear Mr. Graves,

Please find enclosed quality control charts and a summary sheet

* pertaining to the work that ETC has been employed to perform under
contract DAAA15-88-D-0009/ICF Technology. The samples are from
Seneca Army Depot and analyzed per Task Order No. 1.

Lot AQQ ICAP Metals in wWater

Cd - The recovery and range chart of the Low Spike indicates

Cr

that the method is under control. The recovery chart for
the High Spike shows a recovery which is less than the
Lower Control Limit, however, this is not an indication
that the method is not in control. The Certification
data yielded recoveries with a high degree of precision
which resulted in very narrow recovery ranges. Presently
the ILCL is 92% and the UCL is 99%. I believe that a
recovery of 92% indicates acceptable accuracy and that
the data for this lot is of acceptable quality. The
range chart for the High Spike indicates acceptable
precision.

The recovery and range chart of the Low Spike indicates
that the method is under control. The recovery chart for
the High Spike shows a recovery which is less than the
Lower Control Limit, however, this is not an indication
that the method is not in control. The Certification
data yielded recoveries with a high degree of precision
which resulted in very narrow recovery ranges. Presently
the LCL is 94% and the UCL is 100%. I believe that a
recovery of 93% indicates acceptable accuracy and that
the data for this lot is of acceptable quality. The
range chart for the High Spike indicates acceptable
precision.

A Subsidiary of Environrmental Treatment and Technologies Corp.
The Environmental Services Company






Mr. D. Graves
Page 3

Lot Agg ICAP Metals in Water (continued)

Na - The data point on the recovery chart for the Low Spike
is above the Upper Control Limit and the data point on
the range chart is at the UCL. The certification data
yielded recoveries with a high degree of precision which
resulted in very narrow recovery ranges. Presently the
LCL is 74% and the UCL is 92%. I believe that a recovery
of 92% indicates acceptable accuracy and that the data
for this lot is of acceptable quality. The recovery
range charts for the High Spike indicates that the method
is under control.

Zn - The recovery and range chart of the Low Spike indicates
that the method is under control, however, the data point
for this lot is below the Lower Warning Limit on the
recovery chart. We shall pay close attention to this in
order to determine if a trend might be developing for
this analyte. The recovery and range charts for the High
Spike indicates that the method is under control.

K - The recovery and the range charts of both the Low and the
High Spikes indicate acceptable accuracy and precision
for this analyte.

General Discussion

The Quality Control data for both lots were reviewed for
errors and none were identified. Upon review of the
historical data, it is my opinion that the present control
limits are too stringent and do not necessarily reflect the
ability of the method (at this point in time). It appears
" that the present limits are too restrictive due to the limited
number of data points and the unusually precise data generated
during certification. It is my opinion that the sample data
from this lot is of acceptable quality for inclusion in the
USATHAMA database.

If you have any questions concerning the enclosed, please feel free
to contact me at (201) 225-6764.

Sincerely,

laer Are Headad

Lori Anne Hendel
Quality Assurance/Quality Control Officer

pc: David N. Speis/ETC=-Edison
Robert J. York/USATHAMA
Gary L. McKown/ICF Technology
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APPENDIX F

LOCATION-, CHEMICAL-, AND ACTION-SPECIFIC ARARs






ATTACHMENT A

LOCATION-SPECIFIC ARARs












ATTACHMENT B

CHEMICAL-SPECIFIC ARARs
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Proposed Maximum Contaminant Level Goals '(MCLGs)
Under the Safe Drinking Water Act a/

(1985)
PROPOSED
CHEMICAL MCLGs (mg/l) b/

Acrylamide 0
Alachlor 0
Aldicardb 0.009
Aldicarb sulfoxide 0.009
Aldicarb sulfone 0.009
Arsenic 0.05
Asbestos 7.1 ¢/
Barium 1.5
Cadmium 0.005
Carbofuran 0.036
Chlordane 0
Chromium 0.12
Copper 1.3
Dibromochloropropane 0
o-Dichlorobenzene 0
1,2-cis-Dichloroethylene 0.07
1,2-trans-Dichloroethylene 0.07
1,2-Dichloropropane 0.006
2,4-D 0.07
Epichlorohydrin 0
Ethylbenzene 0.68
Ethylene dibromide (EDB) 0
Heptachlor 0
Heptachlor epoxide 0
Lead 0.02
Lindane 0.0002
Mercury 0.003
Methoxychlor 0.34
Monochlorobenzene 0.06
Nitrate 10
Nitrice 1
Polychlorinated biphenyls 0
Pentachlorophenol 0.22
Seleniun 0.045
Styrene 0.14
Tetrachloroethylene 0






List of 83 Contaminants for Which MCLs Mu;t Be

9 MCLs Currently Final
Benzene

Carbon Tetrachloride
p- Dichlorobenzene

Promulgated by June 1989

1,2-Dichloroethane
1,1-Dichloroethylene
Flouride

1,1,1-Trichloroethane

Trichloroethylene
Vinyl Chloride

40 Coptaminants Mandated for MCL Propulgation by June 19886
Acrylamide o-Dichlorobenzene Lindane
Aldicarb c¢is-1,2, Dichloro- Mercury
Alachlor ethylene Methoxychlor
*Arsenic trans- 1,2, Dichloro- *Nitrate
"Asbestos ethylene , PCBs
*Barium *2,4- Dichlorophenoxy- Pentachlorophenol
*Cadmiunm acetic Acid (2,4-D) *Selenium
Carbofuran 1-2, Dichloropropane *2,4,5- TP Silvex
Chlordane Epichlorohydrin Styrene :
Chlorobenzene Ethyl Benzene Iolucno
:Chromium Ethylene Dibromide Toxupheno
Coliform Bacteria Giardia Lamblia Turbidity
Copper Heptachlor Viruses
Dibromochloropropane Heptachlor Epoxide Xylene
(DBCP) *Lead

34 Contaminants Mandated for MCL Promulgation by June 1989

Adipates o

Aldicarb Sulfone
Aldicarb Sulfoxide
Antimony
Atrazine
Beryllium

*Beta Particle -
Radioactivicy
Cyanide

Dalapon

Dinosed

Diquat

Photon

*

*Endrin
Endothall
Glyphosato
*Gross alpha particle
activicy
Hexachlorocyclopentadiene
Lagionella
Methylene Chloride
Nickel
PAHs
Phthalates
Pichloram

19 MCLs to be reproposed.

*Radium 226 and 228
Radon

Simazine

Standard Plate Count
Sulfate

2,3,7,8 - TCDD (Dioxin)
Tetrachloroethylene
Thallium
Trichlorobenzine

1,1,2 - Trichloroethane
Uranium

Vydate

"6 At the time of this manual’s publication, no MCLs for these contaminants
had been proposed or promulgated under the SDWA amendments of 1986.






R R LR P A Y R I R R AT 1o/ T | ]

861:1007

(d) Article 70 of the Environmental Conservation Law
and the rules and regulauons promulgated thereunder
shall govern applications for variances.

701.17 Referenced Materials. All materials referenced
in this Part can be purchased from the U.S. Government
Printing Office, Washington, D.C., and are available for
copying and inspection at: Department of Environmental
Conservation, Division of Water, 50 Wolf Road. Albany.
NY. 12233

701.18 Class N. Best usage of waters. Enjoyment of
water in its natural condition and, where compatible, as
source of water for drinking or culinary purposes,
bathing, [ishing and fish propagation, recreation and any
other usages except for the discharge of sewage, in-
dustrial wastes or other wastes or any sewage or waste
effluent.

Quality Standards for Class N Waters

ltems: 1. Sewage, industrial wastes, or other wastes,
waste cffluents or any sewage effluents not having had
filtration resulting from at least 200 feet® of lateral travel
through unconsolidated earth.
. Specifications: None.

ltems: 2. Deleterious substances, hydrocarbons, sub-
stances which would contribute to eutrophication or sur-
face runoff containing any of such substances.

Specifications: None.

*A greater distance may be required if an inspection
shows that due to peculiar geological conditions this dis-
tance is inadequate to protect the water from pqllution.

701.19 Classes and standards for fresh surface waters.
The following items and specifications shall be the stan-
dards applicable to all New York fresh waters which are
assigned the classification of AA, A, B, C, or D, in addi-
tion to the specific standards which are found in this Part
under the heading of each such classification.

Quality Standards for Fresh Surface Waters

ltem: |, Turbidity.

Specifications: N¢ increase except from natucal
sources that will cause a substantial visible contrast to
_ natural conditions. In cases of naturally turbid waters,
the contrast will be due to increased turbidity.

ltem: 2. Color.

Specifications: None from man-made sources that will
be detrimental to aaticipated best usage of waters.

ltem: 3. Suspended, colloidal or settleable solids.

Specifications: None from sewage, industrial wastes or
other wastes which will cause deposition or be deleterious

11-29-85

for any best usage determined for the specific waters
which are assigned 10 each class.

ltems: 4. Oil and floating substances.

Specifications: No residue attributable to sewage, in-
dustrial wastes or other wastes nor visible oil film nor
globules of grease.

ltems: S, Taste and odor-producing substances, toxic
wastes and deleterious substances.

Specifications: None in amounts that will be injurious
to fishlife or which in any manner shall adversely affect
the flavor, color or odor thereof, or impair the waters for
any best usage as determined for the specific waters
which arc assigned to each class.

ltem: 6. Thermal discharges.

Specifications: (See Part 704 of this Title.)

Class AA

Best usage of waters. Source of water supply for drink-
ing, culinary or food processing purposes and any other
usages.

Conditions related to best usage of waters. The waters,
if subjected to approved disinfection treatment, with ad-
ditional treatment if necessary to remove naturally pre-
sent impurities, will meet New York State Department
of Health drinking water standards and will be con-
sidered safe and satisfactory for drinking water purposes.

Quality Standards for Class AA Waters

ltem: 1. Coliform.

Specifications: The monthly median coliform value for
100 m{ of sample shall not exceed 50 from a minimum of
five examinations and provided that not more than 20
percent of the samples shall exceed a coliform value of
240 for 100 ml of sample.

Item: 2. pH.

Specifications: Shall be between 6.5 and 8.5.

ltem: 3. Total dissolved solids.

Specifications: Shall be kept as low. as practicable to
maintain the best usage of waters, but in no case shall it
exceed 500 milligrams per liter.

ltem: 4. Dissolved oxygen.

Specifications: For cold waters suitable for trout
spawning, the DO concentration shall not be less than 7.0
mg/l from other than natural conditions. For trout
waters, the minimum daily average shall not be less than
6.0 mg/l. At no time shall the DO concentration be less
than 5.0 mg/l. For nontrout waters, the minimum daily
average shall not be less than 5.0 mg/I. At no time shall
the DO concentration be less than 4.0 mg/1l.

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, 0.C. 20037 693
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Note [. [Repealed)

CLASS D

Best usage of waters. These waters are suitable for
secondary contact recreation, but due to such natural
conditions as intermittency of flow, water conditions not
conducive to propagation of game fishery or stream bed
conditions, the waters will not support the propagation of
fish.

Conditions related to besl usage of waters. The waters
must be suitable for fish survival.

Quality Standards for Class D Waters

lrem: 1. pH.

Specifications: Shall be between 6.0 and 9.5,

ltem. 2. Dissolved-oxygen.

Specifications: Shall not be less than three milligrams
per liter at any time.

Note |: [Repealed]

701.20 Classes and standards for saline surface waters.
The following items and specifications shall be the stan-
dards applicable to all New York Saline Surfaces Wa-
ters which are assigned the classification of SA, SB, SC
or SD, in addition to the specific standards which are
found in this Part under the heading of each such
classification.

Quality Standards for Saline Surface Waters
lrems: 1. Garbage, cinders, ashes, oils, sludge or other
refuse.
Specifications: None in any waters of the marine dis-
trict as defined by Environmental Conservation Law
(§17-0105).

{tem: 2, pH.

Specifications: The normal range shall not be extended
by more than 0.1 pH unit.

ltem: 3. Turbidity.

Specifications: No increase except f(rom natural
sources that will cause a substantial visible contrast to
natural conditions. In cases of naturally turbid waters,
the contrast will be due to increased turbidity.

ltem: 4, Color.

Specifications: None from man-made sources that will
be detrimental to anticipated best usage of waters.

liem: 5. Suspended, colloidal or settleable solids

Specifications: None from sewage, industrial wastes or
other wastes which will cause deposition or be deleterious
for any best usage determined for the specific waters
which are assigned to each class.

11-29-85

ltems: 6. Oil and floating substances.
Specifications: No residue attributable to sewage, in-
dustrial wastes or other wastes, nor visible ot} film nor
globules of grease.
Item: 7. Thermal discharges.
Specifications: (See Part 704 of this Title.)

CLASS SA

Best usage of waters. The waters shall be suitable for
shellfishing for market purposes and primary and secon-
dary contact recreation.

Quality Standards for Class SA Waters
ltem: 1. Coliform.
Specifications: The median MPN value in any series of
samples representative of waters in the shellfish growing
area shall not be in excess of 70 per 100 ml.

Item: 2. Dissolved oxygen.

Specifications: Shall not be lesc than 5.0 mg/! at any
time.

ftems: 3. Toxic wastes and deleterious substances.

Specifications: None in amounts that will interfere
with use for primary contact recreation or that will be in-
jurous to edible fish or shellfish or the culture or propaga-
tion thereof, or which in any manner shall adversely
afTect the flavor, color, odor or sanitary condition thereof
or impair the waters for any other best usage as deter-
mined for the specific waters which are assigned to this
class.

CLASS SB

Best usage of waters. The waters shall be suitable for
primary and secondary contact recreation and any other
use except for the taking of shellfish for market purposes.

Quality Standards for Class SB Waters

ltem. 1. Coliform

Specifications: The monthly median coliform value for
100 ml of sample shall not exceed 2,400 from a mini-
mum of five examinations and provided that not more
than 20 percent of the samples shall exceed a coliform
value of 5,000 for 100 ml-of sample and the monthly
geometric mean fecal coliform value for 100 ml of sample
shall not exceed 200 from a minimum of five ex-
iminations. This standard shall be met during all periods
when disinfection is practiced.

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 695
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Specifications: Shosld be kept at the lowest prac-
ticable levels and in amy event should be controlled to the
extent necessary to prevent harmful effects on health.

ftem: 8. Taste and edor-producing substances, toxic
wastes and deleterious substances.

Specifications: Nome in amounts that will interfere
with use for primary cemtact recreation or that will be in-
jurious to the growth asd propagation of fish, or which in
any manner shall adwersely affect the flavor, color or
odor thereof or impaw the waters for any other best
usage as determined for the specific waters which are
assigned to this dass.

ftem: 9. Suspended, colloidal or settleable solids.

Specifications: None from sewage, industrial wastes or
other wastes which will cause deposition or be deleterious
for any best usage deermined for the specific waters
which are assigned to this class.

ftem: 10. Qil and floating substances.

Specifications: No wsidue attributable to sewage, in-
dustrial wastes or other wastes nor visible oil film nor
globules of grease.

ftem: 11, Thermal dscharges.

Specifications: (See Part 704 of this Title.)

To meet the water quality objectives referred to in the
“Great Lakes Water Quality Agreement of 1972, the
standards listed above shall be subject to revision from
time to time after further hearings on due notice.

Note: [Repealed]

702.2 Class AA — Special (Lake Champlain drainage
basin).

CLASS AA — SPECIAL

Best usage of waters. Any usage except for disposal of
sewage, industrial wastes or other wastes.

Quality Standards for Class AA — Special
Waters (Lake Champlain Drainage Basin)
ltem: 1. Floating salids, settleable solids, oil, sludge
deposits, toxic wastes, deleterious substances, colored or
other wastes or heated Equids. -
Specifications: None attributable to sewage, industrial
waste or other wastes.
2. Sewage or waste dflwents.
None into waters of this class.

702.3 Special classes snd standards for the Lower Hud-
son River, Arther Kill, Kl Van Kull, Harlem River,
Raritan Bay and Lewer East River drainage basins, New
York Bay area, Nassas County including Long Island
Sound, Suffolk Cousty, Upper East River, Long Island
Sound drainsge basims, within Queens, Bronx and
Westchester Counties sad Jamaica Bay drainage basin
within Kings and Queens Counties including a certain por-
tion of Rockaway Inlet. (a) This section applies to the

11-29-85

waters within the following areas, which constitute the
Interstate Sanitation District:

(1) The drainage basin of the Lower Hudson River
from the mouth to northern Westchester-Rockland coun-
ly lines, except Saw Mill River and Sparkill Creek
drainage basins.

(2) The drainage.basins of Arthur Kill, Kill Yan Kull,
and Harlem River, and Raritan Bay.

(3) The drainage basin of Lower East River from the
mouth to a line across East River north of Wards Island
between Stony Point in Bronx County and Lawrence
Point in Queens County.

(4) New York Bay including Gravesend Bay, Coney
Island Creek, Atlantic Basin, Erie Basin, Gowanus Bay,
Gowanus Canal, the Narrows and Atlantic Ocean waters
off Coney lIsland lying westerly of a north-south line
from Light Inlet at the southeasterly tip of Conel Island
Peninsula to the south tip of Rockaway Point, thence
along the jetty to Rockaway jetty light, theace due south
to the New York-New Jersey boundary line.

(5} Nassau County including the waters of Long
Island Sound between Nassau-Queens and’ Nassau-
Suffolk county lines and the waters of Atlantic Ocean
to the three mile limit between said county lines.

(6) The area within Suffolk County lying west of a
north-south topographical limit line and its extensions to
a point in Long Island Sound at the New York Connec-
ticut State boundary line due north of Miller Place Beach
and to Blue Point on the south mainland thence
southward across Great South Bay to Water Island,
thence three miles due south to a point in Atlantic Ocean
at the south State boundary line.

(7) Certain tidal waters which are within the Upper
East River and Long Island Sound drainage basins
within Queens, Bronx and Westchester Counties.

(8) Jamaica Bay drainage basin within Kings and
Queens Counties and including Rockaway Inlet east of
a north-south line drawn from Light Inlet at the south-
casterly tip of Coney Island peninsula near Manhattan
Beach to the westerly shoreline west of Lookout Tower
on Rockaway Point.

b. Said classes and- standards of quality and purity
applicable thereto are set forth hereinafter and
designated Class | and Class Il.

CLASS [

Best usage of waters. The waters shall be suitable for
secondary contact recreation and any other usage except
for primary contact recreation and shellfishing for
market purposes.

Quality Standards for Class [ Waters

ltems: 1. Garbage, cinders, ashes, oils, sludge or other

refuse.

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 697
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Tacle 1. Easis

for Estatlishment of Ambient Water Quality Standards

Methodology Used to

Rules & Regulatiors

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037

Consideration Note Establish Standards Section Reference
HUMAN A Oncogenic 701.4
B Ncn-orncogenic 701.5
cC Aesthetic 701.6
D Chemical correlation 701.7
AQUATIC H EPA published criteria 701.8(b)
I Propagation (chronic
toxicity); chronic 701.9¢a)
tests available
J Propagation (chronic
toxicity):; chronic 701.9(b)
tests not available
K Survival (acute - 701.10
toxicity)
L Aquatic food tainting 701.11
M Bioaccumulation 701.12
N Chemical andéd acuatic 701.13
specles correlation
SUBSTANCE STANDARDS
[CAS No.] WATER CLASSES micrograms/liter NOTES
"Acenaphthene
(83-32-9]
AA;AA-s;A;A-s (Human) 20 C
Aldicarb
[116-06-3]
AA;AA-s;A;A-s (Human) 7 B
11-29-85 699
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SUBSTANCE STANDARDS
{CAS No.] WATER CLASSES micrograms/liter NOTES
Ammonia ‘
AA;AA-s;A;A-s (Human) 2000* 10 NYCRR
Part 170
AA;AA-s;A;A-s (Aquatic) ) * % H
B;C * = H
D * % H
Remarks: * - NH, + NH as N
*k - unionized ammonia only as NH3;

formulae for calculating

standards at varying pH
and temperature for different

clasgses are as follows:

AA; AA-s; A; A-s; B C;
AWQC (mg/L) = 0.031 [£(T))/g(pH))
T = Temperature in °C and

g(pH) = 1 ; if pH 2 7.7

gpr) = 10107407 T=PII] ey g
E(T) = 1 5 4f T 2 10°%
£(T) = 1 + 10¢(%-73-pH) .
; 1f T
L + 10(PK;-PH) < 10°¢
PKp = 0.090 + 2730
(T + 273.2)

D;
g(pH) = 1.+ 10[1-03(7.32-pﬂ)]

f£(T) as above

Arsenic
[(NA] .
AA;AA-s;A;A-s (Human) 50 10 NYCRR
PART 5
AA;AA-s;A;A-s (Aquatic) 190* H
B;C 190* H
D ’ 360* H
SA;SB;SC 63%* H
SD 120% H

Remarks: * . Dissolved arsenic form

11-29-85 © Ppublished by THE BUREAU OF NATIONAL AFFAIRS, INC., Washington, D.C. 20037 701
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SUBSTANCE
[CAS No.]

WATER CLASSES

STANDARDS
micrograms/liter

NOTES

—— s e e e

Cadmium—Cont'd. Remarks: * - exp(0.7852 [ln (ppm hardness)] -
(NA] 3.490)
** - exp(l1.128 {In (ppm harndess) |} -
3.828) - all- standards except
(Human) apply to acid~soluble
form
Carbofuran
([1563-66-2])
AA;AA-s;A;A-s (Human) 15 B
AA;AA-s;A;A-s (Aquatic) 1.0 J
B;C 1.0 J
D 10 K
Chloride
[NA]
AA;AA-s;A;A-s5 (Human) 250,000 10 NYCRR
Part 170
Chlorobenzene
[108-90-7]
AA;AA-s;A;A~-s (Human) 20 C
AA;AA-s;A;A-s (Aquatic) 5 I
B;C 5 I
D 50 L
Chloroform
[67-66=-3]
AA;AA-s;A;A-s (Human) 0.2 A
2-Chloronaphthalene
[91=-58=~7]
AA;AA-s3;A;A-s (Human) 10 D
Chromium
(NaA]
AA;AA-s;A;A-s (Human) 50 10 NYCRR
Part 5
AA;AA-s;A;A-s (Aquatic) * H
B;C * H
D * X H
Remarks: * - exp (0.819 [ln(ppm hardness)] + 1.561)
** - exp (0.819 [1n(ppm hardness)] + 3.688)
- all standards except (Human) apply to
acid-soluble form
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8611019

SUBSTANCE STANDARDS
[CAS No.] WATER CLASSES micrograms/liter NOTES
DDT, DDD, and DDE
{50~29-3; 72-54-8;
72-55-9) .
AA;AA-s5;A;A-s (Human) 0.01 A
AAjAA-s;A;A-s (Aquatic) 0.001 H
B:C 0.001 H
D 0.001 H
SA;SB;SC 0.001 H
SD 0.001 B
Demeton
[8065-48-3; 298-03-3
126-75-0]
AA;AA-s;AjA-s (Aquatic) 0.1 J
B;C 0.1 J
SA;SB;SC 0.1 J
Diazinon
{333-41=-5]
AA;AA-s;A;A-s (Aquatic) 0.08 J
B;C 0.08 J
Dichlorobenzenes
[95-50~-1; 106-46=7;
541=73-1]
AA;AA-s;A;A-s (Human) 20%/30*=% C
AL;AA-s;A;A~s (Aquatic) 5 I,N
D 50 L
Remarks: * - applies to meta (l,3-) 1somer only

** - applies to para (l,%=) isomer only
Other standards apply to total dichlorobenzenes.

l1,2-Dichloroethane
[107-06~2]

AA;AA-s;A;A-s (Human)

2,4-Dichlorophenol
[120-83-2]

AA;AA-s;A;A-s (Human)
AA;AA-s;A;A-s (Aquatic)
B;:C

D

Remarks: * - Refer to standard for Phenols -
Total Chlorinated.
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861:1021

SUBSTANCE STANDARDS
[CAS No.] WATER CLASSES micrograms/liter NOTES
Gross Beta Radiation
[NA]
AA;A (Human) 1,000 pCi/l* 10 NYCRR
PART 170
Remarks: * - 1,000 picocuries per liter,
excluding strontium=-90 and
alpha emitters.
Heptachlor and
Heptachlor epoxide
[76~44-~-8; 1024-57-3]
AA;AA-s;A;A=-s (Human) 0.009 A
AA;AA-s;A:;A-s ({(Aquatic) 0.001 H
B;C 0.001 H
D 0.001 H
SA;SB;SC 0.001 H
SD 0.001 H
Hexachlorobutadiene
(87-68-3]
AA;AA-s;A;A-s (Human) 0.5 A
AA;AA-s:A;A-s (Aquatic) 1.0 J
B;C 1.0 J
D 10 K
SA;SB;SC 0.3 J
SD 3.0 K
Hexachlorocyclohexane
[58-89-9; 319-84-6;
319-85-7; 319-86-8;
6108-10-7; 608~73~1]
AA:AA-s;A;A-s8 (Aquatic) 0.01 H
B;C 0.01 H
D 2 H
SA;SB;SC 0.004 H
SD 0.16 H
Remarks: - applies to sum of all isomers
Hexachlorcyclo~-
pentadiene
[77-47-4]
AA;AA-s;A;A-s (Human) 1.0 C
AA;AA-s;A;A-s (Aquatic) 0.45 J
B;C 0.45 J
D 4.5 K
SA;SB;SC 0.07 K
SD 0.7 K
11-29-85
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861:102%

SUBSTANCE STANDARDS
[CAS No.] WATER CLASSES micrograms/liter NCTES
Lead
(Na]
AA;AA~s;A;A-s (Human) 50 10 NYCRR
‘ Part 5
AA;AA-s;A;A-s (Aquatic) * H
B;C * H
D * & H
SA;SB;SC 8.6 H
SD 220 H
Remarks: * - exp (1.266 [ln(ppm hardness)] =~
4.661)
** - exp (1.266 {ln(ppm hardness)] -
1.416)

- all standards except (Human)
apply to acid-soluble form

Linear alkyl benzene
sulfonates (LAS)
[NA]}

AA;AA-s;A;A-s

(Aguatic) 40* J
B; C 40¢*

€a

Remarks: * - LAS with side chains greater than
13 carbons only.

Magnesium

INA])
AA;AA-s;A;A-s (Human) 35,000 B
Malathion
[121-75=-5]}
 AA;AA-s;A;A-s (Aquatic) 0.1 H
B;C 0.1 H
SA;SB;SC 0.1 H
Manganese
[NA]
AA;AA~s;A;A~-s (Human) 300 10 NYCRR
Part S
Mercury
{NA]
AA;AA-s;A;A-s (Human) 2 10 NYCRR
Part 5
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861102,

SUBSTANCE STANDARDS

[CAS No.] WATER CLASSES micrograms/liter NOTE.
Nitrilotriacetate (NTA)
[NA]
AA;AA~s;A;A~s (Aquatic) . 5,000 J
B;C 5,000 J
Nitrite
[NA])
AA;AA-s;A;A-s (Aquatic) 100* or 20%** J
B;C 100* or 20%* J
Remarks: * - warm water fishery waters
** -~ cold water fishery waters
Nitrobenzene
[98-95-3]
AA;AA~-s;A;A-s (Human) 30 C
Parathion and Methyl
Parathion
(56-38~2; 298-00-0]
AAjAA-s;A;A-s (Aquatic) 0.008 I,N
B;C 0.008 I,N
Pentachlorophenol
[87-86=57)
AA;AA-s;A;A-s (Human) *
AA;AA-s;A:A-s (Aquatic) 0.4 1
B:C : 0.4 I
D ** L
Remarks: * -~ Refer to standard for Phenolic
compounds (total phenols)
** - Refer to.standard for Phenols,
total chlorinated.
Phenol
{108-95=2])
AA;AA-s;A;A-s (Human) *
AA;AA-s;A;A-s (Aquatic) % L
B;C * & L
D * % L

Remarks: * - Refer to standard for Phenolic

compounds (total phenols)

*%* . Refer to standard for Phenols,

total unchlorinated
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- - TR T 8611027
SUBSTANCE STANDARDS
{CAS No.) WATER CLASSES micrograms/liter NOTES
Radium 226
(NA]
AA (Human) 3 pCi/L* 10 NYCRR
Part 170
Remarks: * - 3 picocuries per liter.
Radium 226 plus
Radium 228
[NA]
AA;AA-s;A;A-s (Human) 5 pCi/L* 10 NYCRR
Part 5
Remarks: * - 5 picocuries per liter
Selenium
(NA]
AA;AA-s;A;A-s (Human) 10 10 NYCRR
Part 5
AA;AA-s;A;A-s (Aquatic) 1.0% I
B;C 1.0% I
Remarks: * - all standards except (Human) apply
to acid~-soluble form
Silver
(NA)
AA;AA-s;A;A-s (Human) 50 10 NYCRR
Part 5
AL;AA-s;A;A~-s (Aquatic) 0.1* I
B:C 0.1* I
D * % H.K
SD 2.3 H
Remarks: * - ionic silver '

*x - exp (1.72 [ln(ppm hardness)] -
6.52)
- acid-soluble form applies to
D and SD classes

Strontium 90

(NA]
AA;AA-s;A;A-s (Human) 8pCi/L* 10 NYCRR
: Part 5
Remarks: * - {if two or more radionuclides
are pregsent, the sum of their
doses shall not exceed annual
potential dose of 4 millireums
per year.
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NEvYY TUHK WATER STANDARDS

861:102¢

Rémarks: * o

SUBSTANCE STANDARDS

[CAS No.] WATER CLASSES micrograms/liter NOTE!

Trichlorobenzenes

(87-61-6; 108-70-3;

120-82-1; 12002-48-1] .

AA;AA-s;A;A-s (Human) 10 C
AA;AA-s;A;A-s (Aquatic) 5 I,N
B;C 5 I,N
D 50 L
SA;SB;SC S I,N
SD 50 L
Remarks: - Applies to sum of 1lsomers

1,1,2-Trichloroethane

[79-00-5)
AA;AA-s;A;A-s (Human) 0.6 A

" Triphenyl phosphate

[115-86-6]
AA;AA-s:A;A-s (Aquatic) 4 J
B;C 4 J
D 40 K

Tritium

[NA)
AA;AA-8;A;A-s (Human) 20,000 10 NYCRR

pCi/1l* Part S

20,000 picocuries per liter; 1if
two or more radionuclides are
present, the sum of their annual
dose equivalent to the total body
or any organ shall not exceed 4
millirems per year.

Vanadium (Acid-Soluble)

(NA)
AA;AA-3;A;A-38
B;C
D

(Aquatic) 14 J
14 J
190 K
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vovy TURK WATER STANDARDS

$-10
861:1031

producing organism.
(t) Perched ground water shall mean unconfined

ground waler scparated from an underlying body of
ground water by an unsaturated zone.

(s) Persoi or persons shall mean any individual, public
or private corporation, political subdivision, government
agency, municipality, industry, co-partnership, associa-
tion, firm, trust, estate or any other legal entity what-
socver.,

(t) Point source means any discernible, confined and
discrete conveyance, including but not limited to any
pipe, ditch, channel, tunnel, conduit, well, discrete
lissure, container, rolling stock, concentrated animal
feeding operation or vessel or other floating stock from
which pollutants are or may be discharged.

(u) Pollutant means dredged spoil, solid waste, in-
cinerator residue, sewage, garbage, sewage sludge,
munitions, chemical wastes, biological materials,
radioactive materials, heat, wiecked or discarded equip-
ment, rock, sand and industrial, municipal, and
agricultural waste discharged into water.

(v) Pollution shall mean the presence in the environ-
ment of conditions and or contaminants in quantities of
characteristics which are or may be injurious to human,
plant or animal life or to property or which unreasonably
interfere with the comfortable enjoyment of life and
property throughout such areas of the state as shall be
affected thereby.

(w) Potable waters are those [resh waters usable for
drinking, culinary or food processing purposes.

(x) Quality standard shall mean such measure of purity
or quality for any ground waters in relation to their best
usage.

(y) Saline water is that water having a chloride concen-
tration of more than 250 mg/l or a total dissolved solids
concentration of more than 1000 mg/l.

(2) The saturated zone is that extensive portion of the
carth’s crust which is saturated with water. (Includes
perched water areas.)

(aa) Sewage means the water-carried human or animal
wastes from residences, buildings, industrial es-
tablishments or other places, together with such ground
water infiltration and surface water as may be present.

(bb) Subsurface sewage disposal system shall mean a
disposal system which discharges sewage beneath the sur-
face of the ground.

(cc) Taxic pollutant means those pollutants, qr com-
bination of pollutants, including disease-causing agents,
which after discharge and upon exposure, ingestion, in-
halation or assimilation into any organism, either direct-
ly from the environment or indirectly through food
chains, will, on the basis of information available to the
department, cause death, disease, behavioral abnor-
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malities, cancer, genetic mutations, physiological
malfunctions, including malfunctions in reproduction, or
physical deformations, in such organisms or their ofTspr-
ing.

(dd) Treatment works means any plant, disposa) field,
lagoon, pumping slation, constructed drainage ditch or
surface water intercepting ditch, incinerator, area
devoted to sanitary land fills, or other works not
specifically mentioned herein, installed for the purpose of
treating, neutralizing, stabilizing or disposing of sewage,
industrial waste or other wastes.

(ee) Unconsolidated deposits are full non-or poorly in-
durated soil materials above the bed rock.

(MMTie unsaturaied zone is that portion of the earth’s
crust which does not contain sufficient water Lo fill all in-
tesconnected voids or pore spaces. Perched water bodies
may exist within the unsaturated zone.

(88) Waste management system includes the manage-
ment of mechanical equipment, crops, irrigation and
monitors as an operational unit.

703.2 Purpese of classifications, quality standards, and
effiuent standards and/or limitations. The purpose of
these classes, quality standards, and effluent standards
and/or limitations is to prevent pollution of ground
waters and to protect the ground waters for use as a
potable water.

703.3 Collection of samples. (a) The determination of
compliance or non-compliance of sewage, industnal
waste or other waste discharges with the requirements of
this Part shall be made through tests or analytical deter-
minations of ground water or effluent samples collected
in such manner as are approved by the Department.

(b) The lncation at which ground water samples are
cotlected shall be determined by the Department. In
selecting or approving such locations, the Department
shall consider afl relevant facts, including but not limited
to:

(1) The mobility of pollutants in the unsaturated zone
is governed by the rate of movement of percolating water
and the active pollutant attenuation mechanisms in this
zone.

(2) Atienuation mechanisms may remove potential
pollutants in passage through topsoil and adeguate
thicknesses of the unsaturated zone,

(3) Attention of pollutant concentrations with distance
may occur in the saturated zone, similar to that in the un-
saturated zone, as a result of attenuation processes oc-
curring below the water table.

(c) The location at which effluent samples are collected
shall be at a point where the effluent emerges from a
treatment works, disposal system, outlet or point source
and prior to being discharged to the ground.

717






20 i. 1USS

litems

(22) Chlordane, or 1,2,4,5,6,7,8,8-0octachloro-2,3,
3a 4,7, 7a-hexahydro-4,7-methanoindene.

(23) DDT, or 2.2-bis- (p-chlorophenyl)-1,1,1-trichlor-
octhane and metabolites.

(24) Dieldrin, or 6,7-epoxy aldrin.

(25) Endrin, or },2,3,4,10,10-hexachloro-6,7-epoxy-
1,4,4a,5,6,7,8,8a-octahydro-endo-1,4-endo-5,8-dimetha-
nonaphthalene. }

(26) Heptachlor, or 1,4,5,6,7,8,8-heptachioro- 32, 4,
7.7a-tetrahydro-4.7-methanoindene and metabolites.

(27) Lindane and other Hexachlorocyclohexanes or
mixed isomers of 1,2,3,4,5.6-hexachlorocyclohexane.

(28) Methoxychlor, or 2 2-bis<{p-methoxyphenyl)-
1,1, 1-trichloroethane.

(29) Toxaphene (a mixture of at least 175 chlorinated
camphene derivatives).

{30) 2.4-Dichlorophenoxyacetic acid (2,4-D)

(31) 2,4,5-Trichlorophenoxypropionic acid (2,4,5-TP)
(Silvex)

(32) Vinyl chloride (chloroethene)

(33) Benzene

(34) Benzo(a) pyrene

(35) Kepone or decachlorooctahydro-1,3,4-metheno-
2H - cyclobuta (cd) pentalen - 2 - one (chlordeone).

(36) Polychlorinated biphenyls (PCB) (Aroclor)

(37) Ethylene thiourea (ETU)

(38) Chloroform

(39) Carbon tetrachloride (tetrachloromethane)

(40) Pentachloronitrobenzene (PCNB)

(41) Trichloroethylene

(42) Diphenylhydrazine

{43) bis (2 - chloroethyl) ether

(44) 2.4,5 - Trichlorophenoxyacetic acid (2,4,5-T)

(45) 2,3,7.8 - Tetrachlorodibenzo - p - dioxin (TCDD)

{(46) 2 - Methyl - 4 - chlorophenoxyacetic acid (MCPA)

(47) Amiben, or 3 - amino -2,5 - dichlorobenzoic acid
(chloramben)

(48) Dicamba, or 2 - methoxy - 3, 6 - dichlorobenzoic
acid

(49) Alachlor, or 2 - chloro - 2', §' - diethyl - N - (meth
oxymethyl) - acetanilide (Lasso)

(50) Butachior, or 2 - chloro - 2, §' - diethyl - N -
{butoxymethyl) - acetanilide (Machete)
~ (51) Propachlor, or 2 - chlor - N - isopropyl - N -

acetanilide (Ramrod)

(52) Propanil, or 3', 4 - dichloropropionanilide

(53) Aldicarb, {2 - methyl - 2 - (methylthio)
propionaldchyde O - (methyl carbamoyi) oxime] and
methomyl [i - methylthioacetaldhyde O - (methyl - car-
bamoyl) oxime]

(54) Bromacil or S - bromo - 3 - sec - butyl - 6 -
methluracil

Specifications
(22) 0.1 ug/1

(23) not detectable’

(24) not detectable’
(25) not detectable’

(26) not detectable’
(27) not detectable
(28) 35.0 ug/!

(29) not detectable’

(30) 4.4 ug/l
(31) 0.26 ug/1

{32) 5.0 ug/)

(33) not detectable *
(34) not detectable *
(35) not detectable *

(36) 0.1 ug/l

(37) not detectable ?
(38) 100 ug/l

(39) 5 ug/l

(40) not detectable ?
(41) 10 ug/!

(42) not detectable ?
(43) 1.0 ug/!

(44) 35 ug/l s

(45) 3.5 x 107 ug/l
(46) 0.44 ug/!

(47) 8.5 ug/l
(48) 0.44 ug/l

(49) 350 ug/!
(50) 3.5 ug/!
(51) 35.0 ug/!

(52) 7.0 ug/!
(53) 0.35 ug/l

(54) 4.4 up/!
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861:1035

Notes:

. Foaming agents determined as methylene blue ac-
tive substances (M BAS) or other tests as specified by the
Commissioner,

2. Combined concentration of iron and manganese
shall not exceed 0.5 mg/!.

3. ""Not detectable” means by tests or analytical deter-
minations referenced in Section 703.4.

(b) Class GSA. Q) The best usage of Class GSA waters is as a source of potable mineral
waters, for conversion 10 fresh pqta_ble waters, or as raw material for the manufacture of sodium
chloride or its derivatives or similar products. Such waters are saline waters found in the

saturated zooe.

(2) The following quality standards shall be applicable to Class GSA waters.

{tems

Items: 1. Sewage, industrial wastes or other wastes,
color, taste or odor producing substances, toxic
pollutants, thermal discharges, radioactive substances or
other deleterious matter.

Specifications

Specifications: |. None which may impair the waters
for use as sources of saline waters for the best usage out-
lined above or as to cause or contribute to a condition in
contravention of standards for other classified waters of
the State.

(1) Class GSB. (1) The best usage of Class GSB waters is as a receiving water for disposal
of wastes. Such waters are those saline waters found in the saturated zone which have a chloride
concentration in excess of 1000 miligrams per liter or a total dissolved solids concentration in

excess of 2000 milligrams per liter.

(2) The following quality standards shall be applicable to Class GSB waters.

ltems

ltems: |. Sewage, industrial wastes or other wastes,
color, taste or odor producing substances, toxic
pollutants, thermal discharges, radioactive substances or
other deleterious matter.

(3) Class GSB shall not be assigned to any ground
waters of the State unless the Commissioner finds that
adjacent and tributary ground waters and the best usage
thereof will not be impaired by such classification.

703.6 Effluent standards and/or limitations for dis-
charges to Class GA waters. (a) The eflluent standards
and/or limitations in Schedules I and II of this section
apply to a discharge from a point source or outlet or any
other discharge within the sneaning of ECL 17-0501
which discharge will or may enter the unsaturated or
saturated zones.

(b) The Department may establish additional effluent
;toa;c;ards and/or limitations as set forth in Section

Chemical Characteristics
Substance
(1) Aluminum
(2) Arsenic
(3) Barium

(4) Cadmium
(5) Chlonide

11-29-85

Specifications
Specifications: |. None which may be deleterious, harm-
ful, detrimental or injurious to the public health, safety or
welfare or which may cause or contribute to a condition
in contravention of standards for other classified waters
of the State.

(c) The effluent standards and/or limitations shall be
incorporated in SPDES permits (under Part 750 et
seq.) for discharges to ground waters, where applicable.

Schedule 1

Applicability. The following cffluent standards and/or
limitations shall apply to all Class GA waters in New
York State.

Biological organisms. Coliform and/or pathogenic
organisms shall not be discharged in amounts sufTicient
to render fresh ground waters detrimental to public
health, safety or welfare.

Maximum Allowable Concentration.
in mg/l (unless otherwise noted)

(1) 20
(2) 0.05
(3) 20
(4) 0.02
(5) 500
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. acid

cvmre s wnin vraien D IANUARDS 861:1037
Chemical Characteristics Maximum 4llowable Concentration
Substance in mg/l {unless otherwise noted)
(46) Diphenylhydrazine (46) not detectable ¢
(47) bis (2 - chioroethyl) ether (47) 1.0 ug/1
(48) 2.4.5 - Trichlorophenoxyacetic acid (2,4,5 - T) (48) 35 ug/!
(49) 2,3.7.8 - Tetrachlorodibenzo - p - dioxin (TCDD) (49) 3.5 x 10 -5 ug/!
(50) 2 - Methyl - 4 - chlorophenoxyacetic acid (MCPA) (50) 0.44 ug/!
(51) Amiben, or 3 - amino - 2.5 - dichlorobenzoic acid (51) 87.5 ug/!
(chloramben)
(52) Dicamba, or 2 - methoxy - 3,6 - dichlorobenzoic (52) 0.44 ug/|
acid
(53) Alachlor, or 2 - chloro - 2. 6 - diethyl - N - (53) 35.0 ug/1
(methoxymethyl) - acetanilide (Lasso)
(54) Butachlor, or 2 - chlor - 2°, 6’ diethyl - N - (butox- (54) 3.5 ug/1
ymethyl) - acetanilide (Machete)
(55) Propachior, or 2 - chlor - N - isopropyl - N - (55) 35.0 ug/l
acetanilide (Ramrod)
(56) Propanil, or J', 4'- dichloropropionanilide (56) 7.0 ug/!
(57) Aldicarb, {2 - methyl - 2 - (methylthio) (57) 0.35 ug/I
propionaldehyde O - (methyl carbamoyl) oxime} and
methomyl [! - methylthicacetaldehyde O - (methyl - car-
bamoyl) oxime]
(58) Bromacil, or § - broma - 3 - sec - butyl - 6 - (58) 4.4 ug/1
methluracil
" (59) Paraquat, or 1,1’ - dimethyl - 4.4’ - dipyridylium (59) 2.98 ug/1
(60) Trifluralin, or a,a.a, - trifluoro - 2,6 - dinitro - N - (60) 35.0 ug/l
dipropyl - p - toluidine (Treflan)
(61) Nitralin, or 4 - (methylsulfonyl) - 2,6 - dinitro - (61) 35.0 vg/l
N,N - dipropylaniline (Planavin)
(62) Benefin,or N — butyl - N - ethyl a.a.a, - trifluoro- (62) 35.0 ug/!
2,6 - dinitro - p - toluidine (Balan)
(63) Azinphosmethyl, or 0,0 - dimethyl - S -4 - oxo - (63) 4.4 ug/!
1,2,3, - benzotriazin - 3 (4H) -
yimethylphosphorodithioate (Guthion) _
(64) Diazinon, or 0,0 - diethyl O - (2 - isopropyl - 4 - (64) 0.7 vg/1
methyl - 66 - pyrimidinyl) - phosphorothioate
(65) Phorate (also for Disulfoton), or 0,0 - diethyl - § (65) not detectable ¢
- [(ethyithio)methyl] - phosphorodithioate (Thimet R),
and disulfoton, or 0,0 - diethyl - § - [(2 - ethylthio- ethyl]
phosphorodithioate (Di-System R)
(66) Carbaryl, or | - naphthyl - N - methylcarbamate (66) 28.7 ug/}
(:7) Ziram, or zinc salts of dimethyldithiocarbamic (67) 4.18 ug/1
aci
(68) Ferbam, or iron salts of dimethyl - dithiocarbamic (68) 4.18 ug/I
(69) Captan, or N - trichloromethylthio - 4 - cyclohex- (69) 17.5 ug/1
ene - 1,2, - dicarboximide
(70) Folpet, or N-trichloromethylthiophthalimide (70) 56.0 ug/!|
(71) Hexachlorobenzene (HCB) (71) 0.35 ug/])
(72) Paradichlorobenzene (PDB) (also orthodichloro - (72) 4.7 ug/!
benzene)
(73) Parathion (and Methyl parathion), or (O, - O - (73) 1.5 ug/!
diethyl - O - p - nitrophenylphosphorothioate, and methyl
parathion, or 0,0 - dimethyl - O - p - |
nitrophenylphosphorothioate
723
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