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CHAPTER 1
EXECUTIVE SUMMARY

The Hudson River Psychiatric Center (HRPC) is located in the City of Poughkeepsie off
Route 9 in Dutchess County, New York (Figure 1-1). Except for a portion owned privately,
the HRPC is owned by the State of New York. The site consists of six separate fill areas on
the property. Figure 1-2 shows the locations of the pertinent physical features of the site and

property lines, and is oriented to Photos 1-5. The areas are:

« Area I, in the northwestern portion of the property; used as part of the golf
course

« Area 2, in the northeastern part of the property

« Area 3, in the southeastern portion of the site; a ball field occupies a part of
the area

« Area 4, south of Area 3; no longer owned by the State of New York

« Area 5, in the center of the HRPC property; an unnamed tributary is
culverted underneath this area

+ Area 6, in the southwestern part of the site; includes a picnic shelter

Surface waters in the area include an unnamed tributary of the Hudson River that drains the
northern portion of the property and passes along the northern boundary of Area 1. Another
unnamed tributary flows through the main portion of the site and passes by or through Areas
2,3, 5, and 6. All surface waters are part of the Hudson River drainage basin, which is an
important water supply source for Dutchess County (the City of Poughkeepsie water supply
intake on the Hudson River is located approximately 1000 ft downstream of one of the

unnamed tributaries).

The six HRPC disposal areas reportedly received municipal wastes from the City and Town
of Poughkeepsie as well as wastes from the facility itself. Wastes were disposed of on the site
for over 100 years, until about 1974. There is no recorded evidence indicating that any of

these wastes were hazardous. Numerous site inspections conducted over the years by the

Sy 1-1
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SITE LOCATION

HUDSON RIVER PSYCHIATRIC CENTER

NYSDEC 1.D. No. 314063
1990 NYSDEC PHASE i INVESTIGATION

Lat 41°4325°N
Long 73'55'40°W

Quadrangle Location |

Source: USGS Topographic Map
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pholorevised 1982
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Dutchess County Department of Health (DCDOH) cited many violations. The report on a
Phase I investigation conducted in 1986 recommended that a Phase II investigation be
conducted. A site inspection and sampling program was conducted by NUS Corporation,
which collected and an‘alyzed several surface water and sediment samples from three of the

areas on the site.

Under the direction of the New York State Department of Environmental Conservation
(NYSDEC), a Phase II investigation was undertaken by Lawler, Matusky & Skelly Engineers
(LMS) to determine (1) the level and nature of any contaminants emanating from the site
and (2) whether hazardous waste has been released to the environment. Eighteen monitoring
wells were installed and sampled on-site; in addition, 11 surface water samples, 19 sediment
samples, four leachate samples, one shallow soil sample, and one boring soil sample were

collected and analyzed. Results of the investigation are summarized below:

« Area 1. The groundwater contained some organic chemicals, which are
indicative of a release of gasoline or other petroleum products, and high iron
and manganese values, which are typical leachate characteristics. The surface
water showed some contamination by iron and manganese, and the sediments
indicated a possible source of coal tars or diesel fuel. Based on the
contamination found, Area 1 is not considered hazardous.

« Area 2. The groundwater is slightly contaminated with iron and manganese,
probably as a result of leachate. The surface waters showed no contamination
directly related to the landfill, whereas the sediment contained metals down-
stream of the fill. Based on the contamination found, Area 2 is not
considered hazardous.

« Area 3. The groundwater along the western boundary of this area contained
some organic and metallic contamination, particularly iron and manganese.
The surface water and sediment also showed some metals contamination; how-
cver, the sediment also showed the presence of a petroleum product or as-
phalt source upstream of the upstream sediment sample. The fill area on the
southern side is contaminated with organic chemicals associated with gasoline,
petroleum products, and/or diesel fuel. Some metals contamination was also
observed in the fill material. The groundwater collected from the monitoring
well installed in this same hole was not contaminated. The data do not indi-
cate that Area 3 should be classified as hazardous.

+ Area 4. The surface water and sediment showed slight contamination by ben-
zene and chlorobenzene and other chemicals associated with a fuel source.

1-2
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Note debris and depth of uncovered fill

Looking southeast at stream with debris and leachate

Area 2. Looking east below fill.

PHOTO 1. Area 1.
PHOTO 2.




PHOTO 3. Area 3. Looking west at ball field and fill beyond.

PHOTO 4. Area 5. Looking west at exit from culvert.
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None of the data indicated that Area 4 should be classified as hazardous,
however. No groundwater data were available.

« Area 5. The groundwater beneath the site was not found to be contaminated
with organics or metals that could be directly attributed to the landfill. Some ;
metallic contamination of the surface water and sediment was observed, but
it was confined largely to iron and manganese. No contamination was found
that could cause Area 5 to be classified as hazardous.

» Area 6. Stream sediment from this area is contaminated with polychlorinated
biphenyls (PCBs) that require further investigation. Some concentrations are
above the NYSDEC guidelines for definition of hazardous sediments. The
apparent PCB spill requiring a response consistent with the Federal PCB Spill
Policy (40CFR761G). Groundwater is slightly contaminated with metals, as
is the sediment. The sediment is also contaminated with organic chemicals
indicative of petroleum products or asphalt materials.

Recommendations for further work and investigations are described below:

» Area 1. Leachate control measures should be installed to prevent leachate
from entering the surface water. After installation the area can be delisted.

» Area 2. The area should be delisted as a hazardous site and closed in accor-
dance with NYSDEC Part 360-2.15. This includes removing and disposing of
surface debris and covering and grading the western side of the fill.

+ Area 3. MWHR3-11 should be resampled for target compound list (TCL) or-
ganics and inorganics during or immediately after a rainstorm to determine
whether contamination in the fill can enter the groundwater. Three leachate
samples should be analyzed for TCL organics and inorganics to determine
whether the leachate contains hazardous chemicals. If the additional sampling
does not indicate any potential for hazardous materials to migrate from the
fill, the site can be delisted, possibly with leachate control measures installed.

» Area 4. Based on the discovery of a section believed to contain wastes
reportedly dumped in the area during the May 1990 resampling event, addi-
tional samples should be collected to better define any contamination. The
effort should include new wells.

» Area 5. With the exception of periodic inspection and cleaning of the culvert,
no further work is required and the site can be delisted.

» Area 6. Initial remedial measures are required at this area to isolate the PCB
contamination from possible contact with personnel. A focused feasibility
study (FFS) is recommended to delineate the extent of the PCB contamina-
tion and develop the most feasible remedial action. This will require
additional sediment and shallow soil sampling as well as soil borings to

1-3
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determine the vertical and horizontal limits of PCBs. Monitoring wells and
surface waters should be resampled to verify the absence of PCBs. The FFS
will result in remedial alternatives, the most cost-effective method of cleanup,
and a conceptual design consistent with any EPA requirements.

Attached is the NYSDEC form for additional changes to the Registry of
Inactive Hazardous Waste Disposal sites.
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CHAPTER 2
OBJECTIVES

Lawler, Matusky & Skelly Engineers (LMS), under contract to the New York State
Department of Environmental Conservation (NYSDEC), conducted a Phase II investigation
of the Hudson River Psychiatric Center (HRPC), located in the City of Poughkeepsie,
Dutchess County, New Yo.rk. The investigation was targeted to address specific concerns
regarding past waste disposal practices and to provide additional information on the site to
determine whether hazardous waste was disposed of on the site and released from the site.

Specific objectives of the Phase II investigation are to:

. Provide a geological and hydrogeological site assessment, including
determination of depth to groundwater and aquifers of concern.

o Identify and evaluate the presence, concentration, and nature of
contamination and determine to the extent limited by the scope of work its

release and the degree to which it may threaten surrounding areas.

« Using information compiled in the study, determine the significance of any
release and the degree to which it may threaten surrounding areas.

« Prepare a report documenting lindings and any recommendations for possible
future work.

2-1
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. CHAPTER 3

DESCRIPTION OF PHASE II INVESTIGATION

3.1 LITERATURE REVIEW

Relevant files maintained by NYSDEC offices in Albany and New Paltz (Region 3 office)
were reviewed by LMS personnel. Files maintained by the New York State Department of
Health (NYSDOH), the Dutchess County Department of Health (DCDOH), and the U.S.
Environmental Protection Agency’s (EPA) New York and Edison, New Jersey, offices were
also examined for site-related information. The review included a reading of the Phase I
report prepared by EA Science & Technology (EA) and a site inspection report prepared by
NUS Corporation. All existing data collected by previous investigators were obtained and

1 summarized.

L

While the file review was under way, access permission was received from the owners of the

.

site, and local utility companies were contacted about the proposed drilling locations so that

underground lines could be marked prior to start-up of the field work.

3.2 SITE RECONNAISSANCE

[ —

The HRPC site consists of six individual disposal areas. Each area was investigated in-

dividually, and a final assessment of the overall site was made. Plates 1 and 2 show the

{

overall site survey map and the vicinity map with adjoining owners, respectively. The"

following is a brief de-scription of each of the six sites:

» Area ]. Disposal Area 1 is located in the northeast corner of a golf course in
an area bordered on the north by trees and a stream, on the east by a line of
trees, and on the south and west by the rest of the golf course. The site is
approximately 3 acres in size. Plate 3 is the site survey map for Area 1.

S T e L

- —

» Area 2. Disposal Area 2 is located off Paint Shop Road and is surrounded by
woods on all sides. A stream runs along the northern portion of the site.
The western and northern sides of the fill are bordered by a steep slope
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exhibiting visible signs of debris. The site is approximately 2-3 acres in size.
Plate 4 is the site survey map for Area 2.

« Area 3. Disposal Area 3, approximately 3 acres in size, is located off the
southwest corner of a ball field. Its remaining sides are bordered by trees and
a stream that runs along its southwest corner. Winslow Gate Road runs along
its southern boundary. Plate 5 is the site survey map for Area 3.

« Area 4. Disposal Area 4, on the southern side of Winslow Gate Road, is
approximately S acres in size and is bordered on its east and south sides by
forest and on its west side by extensive outcroppings. This is the area
originally described in the work scope as being Area 4. Further investigation
by LMS and NYSDEC personnel indicated that the actual area is southwest
of the area described above.

« Area 5. Disposal Area 5 is approximately 3 acres in size and is situated
between Hudson View Drive and Old Bake Shop Road. It is a triangular
piece of property bordered on the south by trees, on the northwest by Old
Bake Shop Road, and on the northeast by Hudson View Drive. A stream
that originates as two branches, one from Area 2 and the other from Area 3,
is culverted underneath the site. Plate 6 is the site survey map for Area 5.

« Area 6. Disposal Area 6, located near Ryon Hall, is bordered on the north
by Ryon Drive, on the west by Winslow Gate Road, on the east by a parking
lot, and on the south by a stream that originates from Area 5. Included
within the area is a parking lot. The site is approximately 2 acres in size.
Plate 7 is the site survey map for Area 6.

Before field activities were initiated, a site reconnaissance was conducted from 27 to 29

November 1989 to:

« Mark designated locations for drilling and sampling.

« Determine the accessibility of the site to the drill rig and the presence of any
potential hazards to drilling.

« Locate a water supply for drilling.

« Conduct air monitoring at the site to determine the level of personnel
protection required during future activities.

Each of the six separate areas constituting the HRPC site was considered individually. Initial
air monitoring at each site was conducted using an HNU photoionization detector (PID), an

OVA flame ionization detector (FID), and a Neotronics combustible gas indicator (CGI).
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Lawler, Matusky & Skelly Engineers

24

i R Rl | 7T

'-—_\



Measurements were taken at upwind and downwind locations in the breathing zone, 4 to 6
ft above the ground. After completion of the air monitoring, sampling locations (drilling,
surface water/sediment) were staked. soil gas points were flagged, and the ground surface was
tested with a rod for potential soil gas installation problems. After the rod was driven to a
depth of 6-12 in., the OVA probe was inserted into the hole to test for the presence of
methane. During the site reconnaissance any suggested work scope changes were noted,
including the possible need for additional samples and deletion or addition of wells.
Information collected, such as air monitoring data, is included in Appendix B, which also

contains site photographs taken during the reconnaissance.

Based on the information gathered during the site reconnaissance, LMS prepared a site-
specific health and safety plan (HASP) to be followed by all field personnel during future ac-
tivities on the site. A copy of the HASP is included as Appendix C.

The site that was orginally believed to be Area 4 was eliminated from further investigation
during development of the original work scope. Therefore, no geophysics, soil gas, or
groundwater samples were collected from the area. During development of the work scope
for the additional sampling of Area 6 sediments, NYSDEC asked that surface water/sediment
and shallow soil samples be collected from Area 4 as identified originally. Upon investigation
NYSDEC determined that an area off the HRPC property several hundred feet southwest
of Area 3 was the actual Area 4 (see Figures 1-1 and 1-2). Overhead power lines parallel the
southern border of Area 4. During the reconnaissance of the area many mounds of earth and
mixed waste were found. The composition of this fill included clothing, luggage, and
municipal fill mixed with a large number of molded parts from some type of manufacturing
facility. Whether these parts originated in any way from the psychiatric center is unknown.
At the southern end of the fill zone, just beneath overhead power lines, a small ponded area
approximately 50 ft by 60 ft with wetland-type vegetation was identified along the eastern
shore. The depth was unknown; however, the watér near the shore was 1.5 ft deep. The
water was very turbid and orange-brown in color during this inspection. One surface water,

one sediment, and one shallow soil sample were collected.

33
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3.3 GEOPHYSICS SURVEY

To aid in monitoring well selection, LMS developed a draft geophysics work scope for the
HRPC based on the findings of the site reconnaissance. The work scope was reviewed for
applicability by personnel from NYSDEC and International Exploration, Inc. (INTEX),
Warminster, PA, the geophysics subcontractor. The final work scope included modifications
recommended by INTEX. Results of the geophysics and soil gas surveys were used to
determine final locations of the monitoring wells. Appendix D contains the INTEX

geophysics results report.

In general, a Geonics EM-31 unit was used to collect the electromagnetic (EM) survey data.
In some cases data from both the horizontal and the vertical mode were collected: the
vertical mode provides sensitive data to delineate possible buried metal; the horizontal mode

records broad patterns such as contaminant plumes.

Vertical electrical soundings (VES) were run using a Soiltest R-40C unit with a Wenner
electrode array. VES data were used to determine the depths to groundwater and bedrock:

a maximum depth of 50 ft was attainable.

33.1 Areal

Five lines were proposed along the bottom of the golf course, running from east to west -
three in the grassy area and the other two in the woods at the northern end of the area.
Three lines were also to be laid out just north of the upgradient well location. The data were
to be used to determine thickness of fill and overburden, depth to bedrock, depth to
groundwater, location of any contaminant plume, and location of underground water lines.

All lines were to be surveyed with a Geonics EM-31.

After discussion with LMS personnel, INTEX decided to run six 500-ft EM survey lines at
the downgradient location (Figure 3-1). The lines were located 40 ft apart with 5-ft station

intervals. Three upgradient lines were also laid out as stipulated in the work scope (Figure

34
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3-1). Electromagnetic data were collected in the two locations in both the horizontal and the

vertical modes.

Figure 3-2 presents the data collected in the horizontal mode at the upgradient location. The
symmetrical pattern of elevated conductivity lines indicates cultural interference, most likely
a buried metal object such as an underground water line. There was no evidence from the

survey to suggest that the fill extended to this area.

Figures 3-3 and 3-4 present the data collected from the downgradient locations in the hori-
zontal mode and the vertical mo;ie, respectively. Because of the linearity of the data, the fill
boundary appears to be along the 180N line. A conductivity low at 180N, 300E (see Figure
3-4) indicates the possible presence of a buried object. A high conductivity value is observed
at 260N, 400E (see Figure 3-3). This conductivity value, together with the broad area of high
conductivity observed at 100-180N, 415-290E (see Figures 3-3 and 3-4), indicates the possible

presence of a leachate plume flowing approximately northeast.

Resistivity soundings were taken at three locations in Area 1 (Figure 3-3) and were collected
using a Soiltest R-40C unit. The first point, VES No. 1, was located at 180N, 300E, near the
presumed edge of the fill. A four-layer subsurface was detected. The first two layers totaled
20 ft in depth and are of fairly high resistivity. The third layer was of low resistivity (<100
ohm-ft), approximately 41 ft thick, and was either saturated soil and/or a contaminant plume.
The fourth layer shows a marked increase in resistivity and may indicate the presence of
bedrock. At VES No. 2 (180N, 450E) and No. 3 (260N, 400E) only three layers were found.
The first (high resistivity) layer was 4-5 ft deep; the second (low resistivity), about 31-36 ft
deep. The high resistivity layer found below the second layer probably corresponded to
bedrock. VES No. 1 is located very close to the low conductivity value observed (see Figure
3-3); the source of this high resistivity/low conductivity value is unknown. The second
(presumed saturated) layer at VES No. 3 had a much lower resistivity than the corresponding

layer in either VES No. 1 or VES No. 2, which could indicate a leachate plume.

On the basis of the geophysics data collected from Area 1, it was recommended that the

upgradient well be placed near the center (or east side) of line 180, to avoid possible buried
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cultural features, and a downgradient well should be placed near the high conductivity
anomaly at 260 N, 400 E.

3.3.2. Area2

In Area 2 four EM-31 lines were proposed along the western edge of the fill. Resistivity
soundings were proposed along the same lines as the EM-31 survey lines. The EM data
would be used to identify location and direction of groundwater flow; the VES data, to locate
depth to bedrock. Two upgradient VES soundings were to be conducted 6n the eastern edge

of the fill to determine the depth to bedrock and groundwater.

Three EM survey lines were run along the northwestern perimeter of the exposed fill and two
additional lines along the eastern side (Figure 3-5). These lines were spaced 40 ft apart and
had 5-ft station intervals. EM readings were taken in both the vertical and horizontal survey

mode. No VES soundings were conducted because the ground was frozen.

Figures 3-6 and 3-7 present the data collected in the downgradient direction from the vertical
and horizontal modes, respectively. A possible contaminant plume is indicated traveling
toward the northwest. The highest conductivity values are observed running along the 350E
line at 160N. This corresponds to a low conductivity value seen in the vertical mode (see
Figure 3-6).

Figure 3-8 presents the data collected from the upgradient side. On the basis of the readings
at the south end of the area covered by the geophysics survey, it was recommended that the
upgradient well be placed near the north end of the EM lines to avoid possible buried debris
or other cultural interferences. It was aiso recommended that a downgradient well be placed
near 430E, 160N.
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333 Area3

At Area 3 three VES and EM survey lines were proposed along the western boundary and
two along the southern boundary of the fill. The combination of the two would indicate the
depth to bedrock and the estimated thicknesses of both the unconsolidated material and the
fill. The information would also be used to discern any high conductivity plumes and
consequently the flow gradient. In actuality, five lines were run along the south side of the
fill and four lines along the west side. EM results alone were obtained since the ground was
frozen. All lines were spaced at 40-ft intervals and stations were located at 5-ft intervals.
Only horizontal readings were obtained at this site. Figure 3-9 shows the locations of the

survey lines.

Figure 3-10 presents the data collected from the southern area surveyed at Area 3. The
figure shows a high conductivity line running east to west, which could indicate the boundary
of the fill or leachate beneath the fill. A buried metal object may be located at 340E, 180N,
as indicated by the conductivity low at this spot. The geophysics data taken from the west
side of the fill (Figure 3-11) indicate a similar linear high conductivity running north to south,
possibly the edge of the fill or a leachate plume. An unexplained high conductivity value is

observed west of the stream at the north end of the surveyed area.

One VES reading was taken along the west side of the site. A three-layer system was found,
with the top (high resistance) layer approximately 4 ft thick, the middle (low resistance) layer
approximately 30 ft thick, and the third (highly resistive) layer located 35 ft below the ground

surface.

On the basis of the geophysics data collected from Area 3, it was recommended that one well
be placed along the 460E line and another along the 180E line between 300 and S00N.
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3.3.4 Area s

Three EM and VES survey lines were recommended in Area 5 to locate underground pipes;
to determine depth to bedrock, depth of fill, and depth to groundwater; and to determine any

contaminant plumes and their gradients.

The actual survey consisted of four survey lines that paralleled the dirt road along the western
side of the site. Three additional lines, parallel to the first four, were started at the southern
end of the site and covered about half the distance of the other four (Figure 3-12). EM
results alone were obtained because the ground was frozen. All lines were spaced at 40-ft
intervals and stations were located at 5-ft intervals. Readings were taken in both the vertical

and horizontal modes.

Figures 3-13 and 3-14 show the horizontal and vertical modes, respectively, at Area 5. Both
figures show areas of cultural interference. Three areas of possible buried metal are shown:
180E, 360N; 170E, 170N; and 280E, 90N. A linear trend that may indicate the underground
culvert appears to run northeast to southwest. High conductivity readings not associated with

buried metal are found at 300E, 140N.

It was recommended that a well be placed near 300E, 140W, based on the geophysics data

collected from Area 5.

3.3.5 Area 6

VES soundings were proposed along a line parallel to the stream, within 20-30 ft of the top
edge of the bank, to determine depths to bedrock, fill, and overburden. EM traverses were
to be conducted along the same area as the VES soundings to provide information on depth

to groundwater and to locate leachate.

Seven survey lines were run approximately parallel to the stream. Onljr EM results were

obtained because the ground was frozen and VES readings could not be obtained. Traverses
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