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1.0 INTRODUCTION AND PURPOSE 

This addendum, prepared by The Chazen Companies (TTC), adds to prior 
Investigation Reports for Landfill Six at the Hudson River Psychiatric Center site 
and is submitted by the "Volunteer", Hudson Heritage CPCR Ventures, L.L.C. The 
site is defined in the Voluntary Cleanup Program (VCP) Agreement for Landfill Six 
(V00657-3) and consists of approximately 2.5 acres situated east of the foundation of 
a former pavilion south of Ryan Hall and west of a railroad bed (Figures 1 and 2). 
The specific boundaries of the site covered by the VCP Agreement are defined in the 
agreement. 

Early studies of this general area on the Hudson River Psychiatric Center defined 
Landfill Six more broadly than it is referred to either herein or in the present 
Voluntary Cleanup Agreement. Landfill Six, as discussed in prior evaluations 
dating to the late 1980s and early 1990s include lands further west, toward NYS 
Route 9. This more westerly area was previously found to contain PCB 
contamination related to a storm drain discharge in that area (LMS, 1996). The 
PCB area warranted listing of that portion of Landfill Six as a Class 2 Inactive 
Hazardous Waste site. Three IRM actions have cleaned sediments and sources in 
that area and it  is now scheduled to be or has been relisted as a Class 4 site. 

The present Site is defined in the VCP Agreement as areas east of the foundation of 
a former pavilion and upstream of the remediated PCB area (Figures 1 and 2). The 
VCP Agreement site includes only lands with buried municipal and ash waste, the 
boundaries of which were clearly defined during studies in 2001 and 2002 (EA, 
2001; 2002). 

During 2003 and 2004, The Chazen Companies were retained by prospective 
purchasers of portions of the Psychiatric Center property (which includes Landfill 
Six) to evaluate sources of groundwater flow into Landfill Six which result in 
leachate releases to the stream flowing by the landfill. Chazen's 2004 study focused 
on identifying flow pathways and leachate sources but did not fully meet the VCP 
Agreement content of an Investigation Final Report as described in the Voluntary 
Cleanup Program Guide. The purpose of this submission is to provide those 
missing components so that the Investigation phase of this potential remedial effort 
can be deemed complete. 

This investigation addendum provides a detailed site summary referencing prior 
investigations of Landfill Six, a qualitative assessment of potential human 
contaminant pathways, monitoring well logs for each well referenced in this 
document, copies of all landfill gas sampling results and a map showing sampling 
locations, a site map showing the extent of fill disposal and the "site" as defined in 
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the agreement, and a discussion of special challenges faced in this site due to buried 
utilities and proximity to property lines. 

2.0 SITE HISTORY, SOURCE AREA, AND DESCRIPTION 

A previously completed report by EA Engineering (2001) summarizes that wastes 
were disposed of in various locations on the 324-acre HRPC parcel for more than 
100 years. Wastes reportedly consisted primarily of household and commercial 
refuse and coal ash. Two petroleum spills have occurred on the 324-acre parcel in 
the past (spill numbers 9707019 and 9304993) and both have been closed Neither 
spill occurred in the location of Landfill Six. 

Interviews with current and former employees (EA, 2001) indicate that in addition 
to municipal waste from the HRPC facility, Landfill Six may also contain coal ash 
from the heating plant, mixed construction debris from the HRPC facility, and 
potentially some municipal waste from the Town of Poughkeepsie (Figure 3). Air 
photo interpretation completed by EA (EA, 2001) identifies that no wastes had been 
deposited in Landfill Six in 1962 or 1964 photos, that some waste had been 
emplaced by 1966, and that waste emplacement had evidently ended by or before 
1978. 

According to EA (EA, 2001), three PCB remedial actions have been completed by 
LMS near and downstream from Landfill Six (as presently defined), pursuant to an 
Order on Consent with NYSDEC. 

May 1996: PCBs in a storm sewer system downstream from Landfill Six were 
removed. 

December 1997: PCBs in stream sediments between Landfill Six and NYS Route 
9 were removed and disposed of off-site. The streambed and associated wetlands 
were restored. A Large Quantity Generator status was apparently secured for 
the PCB soil removal task (Information System ID: NYD980779490). 

July 1999: PCB-containing concrete under a transformer vault in a building on 
the parcel (the Cheney building) was removed. 

October 2002: NYSDEC provided a written record to the Hudson River 
Psychatric Center that requirements have been met to delete the remediated 
area (DEC site # 314063) from the New York State Registry of Inactive 
Hazardous Waste Disposal Sites. 

Within the presently defined boundaries of Landfill Six, EA Engineering sampled a 
leachate seep a t  Landfill Six in May of 2000 (Table 2). Iron and thallium were 
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detected in concentrations exceeding NYS surface water standards for Class D 
streams. In 2000, EA also located and sampled two of three monitoring wells 
installed by LMS in 1991 near Landfill Six. Well MWHR6-16 lies along the 
upgradient edge of the waste (Figure 2). Sampling identified only manganese in 
concentrations exceeding NYS GA groundwater standards (Table 2). Well MWHR6- 
19 lies downstream of the landfill in an area unrelated to the landfill and sampling 
identified iron, manganese, magnesium, sodium and chloride in concentrations 
above NYS GA groundwater standards. No VOCs were identified in either of these 
wells originally installed in 1991 by LMS (EA, 2001). 

EA also advanced test pits at Landfill Six (EA, 2001). Observed materials in the 
test pits included municipal waste, lumber, bricks, coal ash, light gray ash, glass 
and bottles, pottery, shells, plastic objects, tires, paper and newspaper and metal 
objects including rakes and a lawn chair. Test pitting identified the general limits 
and depth of the wastes. EA estimated the landfill volume to be 33,460 cubic yards. 
Maximum observed waste thickness was 16 feet, extending to below the watertable 
(Figure 3). Test pitting indicated that the cap material consisted of sandy silt 
between 1 to 5 feet thick (EA, 2001). I t  is this area as defined by EA (2001) that 
comprises the Source Area for this Voluntary Cleanup action (Figure 4). 

Three additional monitoring wells were subsequently installed a t  Landfill Six in 
April 2002 by EA (EA, 2002). Well MWHR6-22 was installed upgradient of the 
landfill (Figure 2) and sampling identified iron, manganese, sodium, chloride, color 
and TDS above NYS GA standards (Table 2). Wells MWHR6-20 and MWHR6-21 
were installed downgradient of the landfill, adjacent to the creek. Sampling of Well 
MWHR6-20 identified iron, manganese, sodium, color, ammonia, and TDS in 
concentrations exceeding NYS GA standards (Table 2). Sampling of Well MWHR6- 
21 identified the exceedences similar to those in MWHR6-20 and also 7.1 ppb 
dichlorodifluoromethane (NYS GA standard is 5 ppb) and 1.6 ppb benzene (NYS GA 
standard is 0.7 ppb). The monitoring wells installed in downgradient locations also 
confirmed that wastes lie below the water table and below the elevation of the creek 
(Figure 5). Monitoring well logs are found in Appendix B. 

In summary, the EA Engineering reports document the presence of groundwater 
within the waste mass at Landfill Six. Downgradient groundwater samples contain 
elevated iron, ammonia, color and TDS, VOCs in concentrations less than 2X GA 
standards. Leachate discharges to the stream consisting primarily of iron. Results 
from these previous investigations appear valid and useable on the basis of 
surveyed drawings, professional quality documentation, QA/QC adherence and 
complete data validation or of all investigation materials. 

More recently, The Chazen Companies (TCC) conducted a limited additional site 
investigation in 200312004 to identify sources of water contributing to leachate 

The Ci~azen Conrpnr~ies 
July 21, 2001 
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generation a t  Landfill Six (TCC, March 2004). The work included installation of 
bedrock wells near downgradient wells MWHR6-20 and MWHR6-21 to convert 
existing overburden wells to well couplets, installation of a n  upgradient 
overburdenhedrock couplet (MWHR6-23S/D), and replacement of monitoring well 
MWHR6-22 with MWHR6-22R per Department requirements conveyed previously 
to EA. Completion of the three overburdenhedrock couplet pairs allowed 
assessments of upward or downward gradients near the stream and upgradient of 
the landfill, as  documented in the March 2004 Chazen report. Work also included 
installation of temporary 1-inch piezometers in  downgradient areas near the stream 
to further evaluate watertable elevations and waste profiles and installation of 
shallow piezometers in the stream. Field work also included test pitting to inspect 
the condition of various culverts traversing the waste mass including a concrete 
stream culvert, a concrete stormwater culvert, and a corrugated iron pipe near the 
concrete stream culvert that  previously have carried stream flows. All monitoring 
wells and seeps were sampled by Chazen consistent with protocols for routine 
landfill monitoring (Table 2). Monitoring well logs are found in Appendix B. 

Inspection of the culverts indicated that  only the concrete stream culvert is a 
reliable water conveyance. The other two pipes leak water into the landfill. 
Monitoring data, and water level measurements in stream piezometers, 1-inch 
piezometers and monitoring wells identify downward gradients in  the aquifer and 
slight upward gradients in the stream bed (Chazen, March 2004). All hydrogeologic 
data suggest tha t  current leachate discharges are supported by leakage into the 
waste mass from through the current capping material or from leaking water 
conveyance pipes. There is not hydraulic evidence that leachate is supported by 
aquifer discharges from a regional overburden or bedrock aquifer system. 

Landfill gases were investigated by EA (2001). Test pitting logs show little to no 
putrescible wastes. Twenty two perimeter sampling sites are shown on Figure 3. 
Sampling results are shown on Table 3. Elevated explosive gas emissions were 
noted in two perimeter locations and so are judged to be localized. All other 
perimeter locations showed no or low percent Lower Explosive Limit (LEL) 
emissions. Oxygen levels were below atmospheric concentrations in approximately 
half of perimeter sampling locations. Low to no VOC emissions were noted. 
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3.0 INVESTIGATION ADDENDUM 

3.1 Data  Collection a n d  Data  Summary 

Since the March 2004 TCC investigation, TCC in consultation with NYSDEC has 
also updated prior evaluations of the stream on the south side of the site by 
sampling surface water, soil samples, leachate precipitate and stream bottom 
sediments in the stream. The sediment samples collected under observation of 
NYSDEC focused on identifiable leachate precipitate, where observable. Analytes 
evaluated in the laboratory were specified in consultation with NYSDEC. 

For overall stream characterization purposes, two leachate precipitate samples 
were collected upstream near another site landfill (Landfill Five) and three samples 
were collected at Landfill Six. Of these, sample HRPC-A6-SS1 was collected on a 
small mudflat deposit along the stream margin visibly discolored by leachate 
discharges (approx. ten feet upstream from SG-2, Figure 4). On the basis of visible 
characteristics, this sample would constitute the "worst case" soil sample in native 
soil areas near the stream. Sample HRPC-A6-SS2 consisted of leachate precipitate 
found suspended in the outlet of a small leachate seep (approx. ten feet downstream 
from SG-4, Figure 4, and at location of A6-LCH4 on Figure 2). Sample HRPC-A6- 
SS3 consisted of a downstream, general streambed sample (collected approx. 15 feet 
downstream from PZ-1, Figure 4). All samples were analyzed as soil samples 
although having varying moisture contents. 

Sample results are summarized on Table 1. Laboratory data are included in 
Appendix A. In general, the samples containing pure leachate flocculant upstream 
of the site (samples HRPC-A5-SS1 and HRPC-A5-SSlA) and a t  the site (sample 
HRPC-A6-SS2) contained no analytes above remedial guidance values for Screening 
Contaminated Sediments (Table 1). The two additional samples which each 
included stream substrate material (HRPC-A6-SS1 and HRPC-A6-SS2) slightly 
exceed "moderate" impact guidance values for iron, mercury, arsenic and/or lead. 

Open water stream samples collected near the headwall along the southeast site 
(near SG-1, Figure 4) margin and downstream where the stream leaves the landfill 
Six area (near PZ-1 on Figure 4). The samples identified sodium exceedences of 
Class D groundwater standards in both upstream and downstream samples, iron 
exceedences in both upstream and downstream samples (which become higher in 
the downstream sample), and dissolved an aluminum exceedence only in the 
upstream sample (Table 4). 

T?le Chnzen Compnrlies 
Jtrly 21, 2004 
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3.2 Interpreta t ion of Investigation Addendum Data 

The two stream quality samples (Table 4) indicate that leachate discharges from 
Landfill Six contribute sufficient iron to this Class D stream to increase background 
(upstream) concentrations although both the upstream and downstream sample 
exceed Class D surface water standards. The downstream sample is less than 3 
times the standard. Concentration of iron in the downstream sample suggests that 
impacts from leachate are not significant, as more elevated concentrations would be 
anticipated if a greater leachate volume were being emitted. 

Ammonia and turbidity concentrations are increased to lesser degrees, as are color 
and manganese but these analytes do not exceed any published guidance or 
standards. No dissolved lead, arsenic, thallium or mercury was detected in either 
upstream or downstream stream samples although these metals were found in 
sediment samples or have been found previously in leachate. 

The source of aluminum in the upstream stream water sample is unknown. The 
source of sodium and chloride in both upstream and downstream samples may be 
associated with road deicing activities. Iron in the upstream sample may be 
associated with leachate discharges from upstream landfills. The increase in iron 
concentrations as the stream passes Landfill Six is attributed to Landfill Six 
leachate discharges. 

The soiYsediment samples (Table 1) indxate that leachate precipitate does not by 
itself exceed moderate or severe guidance thresholds for contaminated sediments 
(HRPC-A5-SS1 and HRPC-A5-SSlA and sample HRPC-A6-SS2). However, where 
leachate precipitate has impacted natural soils, precipitate concentrations slightly 
exceed moderate impact guidance thresholds for lead, arsenic and mercury and 
generally exceed moderate or severe guidance for iron. There is a marked decrease 
in concentrations from SS1 upstream to SS3 downstream, suggesting that impacts 
are mitigated with distance from leachate emission points, such that the 
downstream sediments are below moderate impacts guidance values for all metals 
except arsenic which is close to guidance levels and iron. 

The Chazen Cott~panies 
J~ily 21, 2004 
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4.0 QUALITATIVE HUMAN HEALTH EXPOSURE ASSESSMENT 

The exposure setting a t  Landfill Six consists of primarily buried construction 
wastes and ash from a coal-fired ash plant. Little to no putrescible waste or 
excessive wood waste was noted in test pits. The waste is currently graded and 
covered with mixed soils, graded ash and/or paved surfaces. Leachate generated by 
water movement through the wastes reaches the stream flowing in an open bed 
along the southern site margin, either by direct migration through the aquifer to 
the stream on the property, or by migrating first through property of others in the 
southwest corner of the site, also underlaid by wastes before reaching the off-site 
plume. 

This qualitative human health exposure assessment considers the future property 
use scenario since the current use scenario is transitional. The potential future use 
scenario would utllize the site as a parking lot with adjacent accessible perimeter 
lands. Nearby builhngs would be used for residences. Access to the perimeter 
lands including the stream would not be restricted in the future. 

Exposure media to which individuals may be exposed include waste, sediment by 
the creek impacted by leachate precipitate, landfill gas, groundwater and surface 
water including leachate. Exposure pathways for each of these media are 
summarized on Table 5 and discussed further below. 

Exposure to Solid Waste: Exposure to all buried solid waste is currently limited due 
to the presence of informal cover materials on the landfill footprint. The only area 
with exposed waste is found in the southeast corner of the site where waste is 
exposed in the stream bank. A complete exposure pathway exists a t  the stream 
bank location only. A "low r i s k  exposure risk status is assigned due to the limited 
size of the exposed are and the generally low human health hazard attributable to 
exposure to non-putrescible mixed municipal waste. 

Exposure to Groundwater: No groundwater wells used for potable purposes are 
known to exist in the area. There is therefore no known exposure pathway to 
groundwater and the exposure risk status is "none." 

Exposure to Landfill Gas: Only 2 of 22 gas collection points identified elevated 
explosive gases (Table 3) indicating presence only of localized gas generation. Test 
pitting conducted by EA (2001) and Chazen (2004) identified limited quantities of 
putrescible or wood wastes likely to generate excessive landfill gas emissions. Any 
landfill gas would migrate generally upward through the waste mass, resulting in 
an inhalation or explosive hazard over the landfill area. A "low r i s k  exposure risk 
status is assigned due to the limited overall size of the landfill, the limited fraction 

The Chazen Companies 
.July 21. 2004 
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of waste prone to landfill gas decomposition processes, and the immediate 
opportunity for dilution of any landfill gas emissions once they mix with the 
atmosphere. 

Exposure to Streambank Sediments Impacted bv Leachate: Two areas along the 
creek bank exhibit soils that have accumulated visible concentrations of leachate 
precipitate. The two areas total approximately 40 square feet. A sediment sample 
from the most heavily stained soil area identified arsenic, lead and mercury 
modestly exceeding "moderate impact" sediment screening guidance values (Table 1 
Sample HRPC-A6-SS1). The most likely exposure threat to human health from 
these limited areas is dermal since the location is not amenable to ingestion by 
playing children. A "low" exposure risk status is assigned to these visibly 
contaminated sediments on the stream bank because of their limited areal extent 
and the only modest exceedence of the "moderate impact" screening guidance value. 

Exposure to Surface water and Stream Sediments: Pure leachate precipitate 
sampled a t  the site identified no "moderate impact" exceedences under sediment 
screening guidance values (Table 1, Sample HRPC-A6-SS2). Surface water samples 
also demonstrated that iron is the only analyte exceeding standards for Class D 
streams which is amplified as the stream flows past the site (Table 4). Thallium 
was not detected in either stream sample (Table 4). A streambed sediment sample 
(Table 1, Sample HRPC-A6-SS3) collected near the downstream property margin 
identified only arsenic slightly exceeding the "moderate impact" sediment screening 
guidance value although streambank sediments containing various elevated metals 
a t  higher levels (Table 1 Sample HRPC-A6-SSl), demonstrating a decreasing 
downstream analyte concentration in streambottom characteristics. 

These data show that a complete exposure pathway exists in this area, but that 
taken in their totality, a "low" exposure risk status is warranted for the stream 
water and streambottom sediments because arsenic only slightly exceeds sediment 
threshold guidance values in the stream and its concentration is decreased from the 
upstream sample, and because pure leachate precipitate and stream water samples 
contain exceedences only of compounds that pose low threat levels to human health 
(e.g. iron, ammonia, sodium). 

This Qualitative Human Health Exposure Assessment concludes that exposure 
pathways from solid waste, landfill gas, sediments along the stream bank, and 
streamwater/streambottom sediments exist a t  this site. Although exposure risk 
levels for each complete exposure pathway are judged to be low, a proposed 
Remedial Action Work Plan should consider measures to further limit the exposure 
risk levels. Primary consideration is warranted for measures to reduce leachate 
transmission to the stream so leachate-related exposures in and by the stream can 

The Chnzerl Cornpnnies 
JzrIy 21. 2004 
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decrease over time. Any areas with exposed solid waste should also be contained or 
otherwise controlled, and the limited quantities of landfill gas should be managed. 
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5.0 SPECIAL CHALLENGES AT THE SITE 

The site will face some challenges when implementing remedies due to the 
following: 

Propertv Lines: Waste boundaries defined by EA (2001) extend west and south 
past the property boundaries of the Hudson River Psychiatric Center site. To 
extend a remedy beyond these property lines is beyond the technical responsibility 
of a VCP volunteer. In the southwest corner of the Landfill Six Site, near MWHRG- 
20S/20Dl groundwater migrating through the landfill passes off-site before 
discharging as leachate to the stream (Figure 4). 

Utilities: Waste boundaries defined by EA (2001) extend south onto lands owned or 
leased by a gas utility. Buried gas line markers are visible on this easement. To 
extend the remedy beyond the property lines proposed for purchase by the 
Volunteer, particularly onto lands with buried utilities is beyond the technical 
responsibility of a VCP volunteer. One or more electric power poles are also 
installed in the waste mass along the east property line and terminate partway up 
the east property line. It appears that no power is being used from this line 
extension. The Volunteer would seek precise property ownership of the poles and 
suggest that they be removed from service (Figure 4). 

Existing culverts and drains: A stream which flows through Landfill Six has been 
channelized in a culvert which has been confirmed to be fully intact with only one 
insubstantial leak during a prior and recent investigation (Chazen, March 2004). It 
does not appear readily feasible or warranted to modify this arrangement for the 
stream passing through the site. Grades on the east side of the railroad 
embankment are not amenable to routing the stream on the east side of the former 
rail bed (Figure 4). 

Three other culverts and drains flowing into or through the waste mass were 
previously investigated (Chazen, March 2004) and found to be either compromised 
such that they leak water into the waste mass, or were of limited service value. 
These should either be upgraded, or grouted or otherwise abandoned in place. 

Wetlands and Steep Slopes: An existing stream lies along the south property line. 
I t  is bounded by an approximate 5 to 10 foot steep slope drop-off along the margins 
of the creek and wetland type vegetation is found along the stream. Heavy 
vegetation, including mature trees, grows on the steep bank and provides a 
vegetated buffer along the south property line and adjacent parcels. A natural area 
benefit would be achieved if a remedy can be devised which does not disturb the 
riparian wetland vegetation or the mature trees. 

The Clinzen Cornpanier 
Jlrly 21, 2004 
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External Influences: Various off-site features may complicate interpretation of 
environmental conditions at this site. Use of de-icing chemicals elsewhere on the 
property may contribute to sodium and chloride noted in most monitoring wells a t  
Landfill Six. It is not believed the sodium or chloride originates from any 
concentrated points of introduction a t  the site itself since all pavement penetrations 
were grouted and sealed during recent boring programs and monitoring well 
installation efforts. 

No other site conditions which would limit implementation of a Voluntary remedial 
action in on the site are noted. 

The Chaien Con~pnnies 
July 21, 2004 
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6.0 QUALITY ASSURANCEIQUALITY CONTROL 

Prior investigations conducted by EA (2001, 2002) contain the majority of laboratory 
data collected from Landfill Six, including leachate characterization, and shallow 
groundwater monitoring well data. These investigations included duplicate and 
trip blank and other QNQC samples as well as data validation, as documented in 
those reports. Earlier, broader Landfill Six evaluations conducted when PCBs were 
investigated and remediated downstream from the present site (e.g. LMS, 1996) 
were also conducted under careful QAIQC sampling conditions and contained 
validated data. 

More recent sampling conducted by Chazen (March 2004) and the present data 
presented herein were collected primarily to identify source of groundwater 
recharge into the landfill and so responded to a focused technical question of water 
flux rather than waste delineation. QNQC measures included preparation of a 
work plan for NYSDEC review detailing the locations and proposed sampling to be 
conducted at each existing or new monitoring location, collection of all samples 
under Chain of Custody procedures, and oversight of all field activities by trained 
geologists. 

The Chaietl Companies 
Jrrly 21, 2004 
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7.0 DATA USABILITY SUMMARY REPORT 

Prior investigations conducted by EA (2001, 2002) contain the majority of laboratory 
data collected from Landfill Six, including leachate characterization, and shallow 
groundwater monitoring well data. Data in these reports were subjected to data 
validation, as documented in those reports. Earlier, broader Landfill Six 
evaluations conducted when PCBs were investigated and remediated downstream 
from the present site (e.g. LMS, 1996) also contained validated data. 

More recent work conducted by Chazen (2004) was conducted without data 
validation or requests for data packets that would allow Data Usability Summary 
Reports (DUSRs) since Chazen's investigation focused primarily on understanding 
patterns of groundwater flow through Landfill Six rather than waste 
characterization. Samples collected from new monitoring wells clarified the 
significance of but did not challenge data conclusions of the EA (2001; 2002) 
validated data. 

Most recent sampling conducted by Chazen (July 2004) was completed under direct 
field observation of NYSDEC staff, so although no DUSR was prepared for the 
limited number of surfacewater and sediment samples, significant QAIQC 
oversight exists to document sample collection methods. 

The Chazen Companies 
July 21, 2004 
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Table 2 - Groundwater Quality Data 
Hudson River Psychiatric Center, Landfill Area 6 

NOTES 

'The standard for the sum of the CIS- and TRANS- isomers is 0.4 uglL 
'Reported "as CaC03" for Chemtech data 

The principal organic contaminant standard for groundwater of 5 uglL applies to this substance. 

** The given number is a guidance value. No standard has been established. 
A blank in the table indicates that the sample was not tested for that analyte. 

Entries of the form "nd@" indicate that the analyte was not detected above the minimum detection level. The minimum detection 
level is given by the number following the ampersand. 
Entries of "nd" indicate that the analyte was not detected above the minimum detection level, but the minimum detection level 

was not specified by the laboratory. 
Values reported in the "HARDNESS, TOTAL" line were identified as "Hardness as CaC03" (measured in mglL) in the ChemTech 
reports and as ''Total Hardness" (measured in mg IL CaC03) in the York report. 

Values reported in the "AMMONIA line were identified as "Nitrogen, Ammonia" in the ChemTech reports and as "Ammonia" in the York report. 
Chemtech reports included wells numbered MW4R6-19 and MW4R6-22. These are assumed in this report to be misreadings 

from the chain of custody of "MWHR6-19" and "MWHR6-22", and have been changed. 

Due to the installation of couplets and the reinstallation of one well, the following changes were made in designations of pre-esting wells: 

MWHR6-20 was renamed MWHR6-20s 

MWHR6-21 was renamed MWHR6-21s 

MWHR6-22 was replaced and renamed MWHR6-22RP 

The Chazen Companies 
7/21/2004 



Table 3 - Landfill Monitoring Data 
Landfill Six 

SUMMARY OF LANDFILL GAS MONITORING AT AREA 6 

0.0 . 0.5 

to instrument response limitations. 

Sampling date: 6121100 
Source: EA, 2001, Landfill Characterization Investigation Report, Areas 1, 2, 3, 5, 6, 7 and 8. 

The Chazen Companies 
July 2004 



Table 4 - Landfill Six 
Surface Water Samples 
Collected July 12, 2004 

The Chazen Companies 
7 ~ ~ m n n ~  



Table 4 - Landfill Six 
Surface Water Samples 
Collected July 12, 2004 

"na" indicates data is not available 
"ns" indicates no surface water standard is listed in NYSDEC TOGS 1.1.1 
"nd" indicatesthe parameter was not detected above the laboratory method detection limit 

Standards listed for detected parameterr. If no standard was listed for a "Class W water in TOGS 1.1.1, then the next most stringent 
standard listed in TOGS 1.1.1 was used. Results which exceed the surface water standard have been shaded. 
" refer to pH-temperature chart in TOGS 1.11; lowest reported standard is 820 ppb 
""the standard for Zinc was calculated according to the hardness equations specified in NYSDEC TOGS 1.1.1 

The Chazen Companies 
7 / 9 7 / 9 A A A  



Table 5 -Qualitative Human Health Exposure Matrix 
Landfill Six Site 

The Chazen July 2004 Companies 

Solid Waste 

Groundwater 

Landfill Gas 

Sediments Impacted by 
Leachate along t h e  

Creek 

Stream water  a n d  
Streambed Sediments 

Solid waste only exposed if 
exhumed or unburied. 

Groundwater passes 
through solid waste and 
becomes contaminated 

Gas migrates vertically to 
grade in select areas 

Leachate precipitates 
inorganic load a t  

soiVatmosphere interface. 

Streambottom sediments 
and the stream receive 
leachate outflows from 

Landfill Six 

No waste presently 
exposed other than small 

bank exposures near 
stream headwall 

None. 
No known nearby potable 

wells 

Emissions directly over 
landfill. 

Surface soils immediately 
adjacent to stream bank 

(estimated 50 square feet) 

Stream and Streambed 

Dermal. Particulate 
Inhalation (dust, ash) 

Dermal. 
Ingestion. 

Inhalation. 
Explosive Hazard. 

Dermal 

Dermal 

Informal contact by 
residents or visitors from 
larger project property. 

None 

Those walking or parking 
on Landfill Six. 

Informal contact by 
residents or visitors from 
larger project property. 

Informal contact by 
residents or visitors from 
larger project property. 

Yes 

No 

Yes 

Yes 

Yes 

Low (based on limited 
exposed waste mass and 

limited threat level) 

None (based on incomplete 
Exposure Pathway) 

Low (based on low 
putrescible waste fraction, 
small landfill size, limited 

explosive gas readings, 
and non-contained site) 

Low (based on limited area 
of stained soils, limited 

exceedence of "moderate" 
impact threshold, and 
limited likelihood of 

dermal contact) 

Low (based on limited 
sediment exceedence of 

"moderate" impact 
threshold (arsenic), and 

increases only in aesthetic 
water quality exceedences 

(iron) 
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YORK 

Technical Report 

prepared for 

Chazen Environmental Services 
P.O. Box 3479 

229-B Page Park, Manchester Rd. 
Poughkeepsie, NY 12603 

Attention: Catherine Monian 

Report Date: 7/ 15/2004 
Re: Client Project ID: 4030 7.00 Task 8 

York Project No.: 04070324 

CT License No. PH-0723 New York License No. 10854 Mass. License No. MCT106 Rhode Island License No. 93 NJ Licellse No. CT401 

-- 
1 2 0  RESEARCH DRIVE STRATFORD, CT 066 1 5 (203)  325-1 37 1 FAX (203) 357-0 1 66 
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Report Date: 711 512004 
Client Project ID: 40307.00 Task 8 

York Project No.: 04070324 

Chazen Environmental Services 
P.O. Box 3479 

229-8 Page Park, Manchester Rd. 
Poughkeepsie, NY 12603 

Attention: Catherine Monian 

Purpose and Results 

This report contains the analytical data for the sample(s) identified on the attached chain-of-custody 
received in our laboratory on 07/13/04. The project was identifed as your project "40307.00 Task 8 ". 

The analyses were conducted utilizing appropriate EPA, Standard Methods, and ASTM methods as detailed 
in the data summary tables . 

All samples were received in proper condition meeting the NELAC acceptance requirements for 
environmental samples except those indicated under the Notes section of this report. 

All the analyses met the method and laboratory standard operating procedure requirements except as 
indicated under the Notes section of this report, or as indicated by any data flags, the meaning of which is 
explained in the attachment to this report, if applicable. 

The results of the analyses, which are all reported on an as-received basis unless otherwise noted, are 
summarized in the following table(s). 

Analysis Results 

YORK 
Page 2 of 5 
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Mercury 1 SW846-7471 1 mg/kG I Not detected 1 0.10 1 Not detected 1 0.10 
940 Total Or g anic Carbon 1 SM I mgkg 1 1 250 I Not detected 1 250 

YORK 
Page 4 of 5 



Units Key: For Waters/Liquids: mg/L = pprn ; ug/L = ppb For Soils/Solids: rngtkg = ppm ; uglkg = ppb 

Notes for York Project No. 04070324 

1. The MDL (Minimum Detectable Limit) reported is adjusted for any dilution necessary due to the levels of target and/or non- 
target analytes and matrix interference. 
2. Samples are retained for a period of thirty days after submittal of report, unless other arrangements are made. 
3. York's liability for the above data is limited to the dollar value paid to York for the referenced project. 
4. This report shall not be reproduced without the written approval of York Analytical Laboratories, Inc. 
5. All samples were received in proper condition for analysis with proper documentation. 
6. All analyses conducted met method or Laboratory SOP requirements. 
7. It is noted that Total Organic Carbon analyses reported herein were subcontracted to EAS Laboratory, Watertown, CT. 

Approved By: 
Robert Q: ~ r a d j e ~  

Date: 711 512004 

Managing Di Wtor V 

YORK 
Page 5 of 5 



CHAIN OF CUSTODY RECORD 
CHAZEN ENVIRONMENTAL SERVICES, INC. 

Dutchess County Office: Newburgh Offlce: Capital Dlstrlct Office: North County Office: 
21 Fox Street 263 Route 17K 20 Gurley Avenue 11 0 Glen Slreel 
Poughkeepsie. New York 12601 Newburgh. New York 12550 Troy, New York 121 82 Glens Falls. New York 12801 
Phone: (845)454-3980 Phone: (845)567-1133 Phone: (51 8)235-8050 Phone: (518)812-0513 
Fax: (845)454-4026 Fax: (518)812-2215 

Loaation: &&hi;+ . d 
Project Number: L(o:%';I! 00 

Project Manager: {3 ,a 

PLEASE NOTE: - Chzen c, Yellwv Sheet - I a h t n r v  Flln Cnnv \Alhlta Tnn 9h-mt .. Dannr) P m n t r  ID!o=rm mtnem ~lnnn ~ a r i ( h  rnmnl~lnrl I dh UocsYbl 



Chazen Environmental Services, Inc 
Field Data Sheet 

SAMPLE INFORMATION: 
sample ID: HRPC - SkJ - i Sample Date: 3/1 a/? Y sample Time: / 3  : 0 

Sample Matrix: OW @ DW Soil Other: Well ID: -- 
project Name: /+JJJ& K , : J ~  PS.dilh Ca - k 6  Project and Task#: Y 0307.53 TRIG 2 

sample Locationflask: Ldfi[ ''Are, 6 - u o l i f b  Proj. Manager k' JM . 

r WELL INFORMATION: 
(Well Condition: I 
1 ~ o c k  Type: Key #: 

I 
i 
I 

- PLI RGE DATA: 
Calculated Volume: Actual Volume: 

Measuring Point: A = Water Column Purge Rate (gpm): 
Depth to Bottom: (Bottom Depth-Depth to Water) Elapsed Time (min): 
Water Level: B = Gallons/Foot Well Volumes Purged (#): - 
Height of Water Co~umn: C = # of Volumes To Be Purged Purge Volume (gal): 
Purge Method: A x  B x C = Gallons To Be Purged Well went dry?: O No Yes 
Start Date: Condition: No Odor Odor 
Start Time: 

Gallons to be purged: 
0 Clear S1.Turbid O Turbid 

stop Time: 

Width Foot 
1.5" ...... 0.092 
2.0" ...... 0.1 63 
3.0" ...... 0.367 
4.0" ...... 0.653 
6.0" ...... 1.469 
8.0' ....... 2.61 1 

I I 
,- FIELD RESULTS: 1 

Water Level Sample Depth Temperature PH Conductivity Turbidity Other: - OdLm 
Start - - - --- 
Volume I 
Volume 2 
Volume 3 
Vol~rme 4 
Sample a - 4 .  3- 0 -- 73qd? C~QS, d m  e 

, SAMPLE INFORMATION: I 

Sample Method: 6-;b 3.rert CW- ijre- Sample Type: 13 Composite k ~ r a b  
i.e. peristaltic, Submersible, Dedicated or Disp. Bailer, Waterra, etc.. Sample Depth: 3d rG, 

Sample Technician(s): (G) 
1 Notes: 1 

LAB REQUESTS: 

Laboratory Name: Analysis/Method: Turn Around Time: 

SAMPLE TRANSPORT: 
E Duplicate O Field Blank O Equip. Blank O Trip Blank Transported Via: -,'e.- Date: 3/'3/04 

i 



THE Chazen Environmental Services, Inc 
Field Data Sheet 

SAMPLE INFORMATION: 
sample ID: / - I R K  - 5.d - 2 Sample Date: ? / I  210 f y  '-( Sample Time: I?': / 5 - 
Well ID: Sample Matrix: G W ~ W  I other: 
project Name: # d d ~ &  <:do f%q d-. h. Project and Task#: Y0 '30? .00  ' 745< 2 
sample Locationflask: L&h ~ 1 \ ~ . 4 r 4 ,  6 Proj. Manager: 

r WELL INFORMATION: pp I I Well Condition: I 
I Lock Type: Key #: - I 
1 I 
- PURGE DATA: 

Calculated Volume: Actual Volume: 
~easul-ing Point: A = Water Column Purge Rate (gpm): 
Depth to Bottom: (Bottom Depth-Depth to Water) Elapsed Time (min): 
Water Level: B = GallonsIFoot Well Volumes Purged (#): - 
Height of Water Column: C = #of  Volumes To Be Purged Purge Volume (gal): 
Purge Method: A x B x C = Gallons To Be Purged Well Went dry?: 13 No n Yes 
Start Date: Condition: C3 No Odor 13 Odor 
Start Time: 

Gallons to be purged: U Clear C3 SI.Turbid 0 Turbid 
Stop Time: 

. . 
- 

- FIELD RESULTS: 

Water Level Sample Depth Temperature PH Conductivity Turbidity Other: O& - 
Start 
Volume I 
Vo l~~me 2 
Volume 3 
Volume 4 - 
Sample AJ- A 7- 7 ?13.,/ c/e c,- /vcm C, 

SAMPLE INFORMATION: 

Sample Method: Grib a reek FrJ, i / f < & -  Sample Type: O Composite X ~ r a b  
i.e peristaltic, Submersible, Dedicated or Disp. Bailer, Waterra, atc.. Sample Depth: 9 d r F k - a  - 

\ Weather: C ( J I J ~ ~  co ~ - / d f - - ~ c  I ) 
Sample Technician(s): - 

I Notes: I 

LAB REQUESTS: 

Laboratory Name: AnalysislMethod: Turn Around Time: 

SAMPLE TRANSPORT: 
:I Duplicate 0 Field Blank O Equip. Blank 0 Trip Blank I QNQC Transported Via: L,-r , '~-  



Appendix B: 
Monitoring Well Logs 
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EA Engineering, Science, 
and Technology, Inc. 

LOG OF SOIL BORING 

Logged by: d d g ~ t g ~ n ~  Date: ~ f l k l q  

Drilling Conlractor: h o l  --: - D r .  LES ~>MPLILJ 

WLLEpECIFIcATIONS: SEE LJE* C * ~ ~ R I I L ~ B * J  S ~ W V W L  
Diam. of Riser. L " Screen Interval: 4-10' bC . Sandpack: 3 -/b. d bf 1 cmut: /;;k flf 
Bottom of Hole: 1 0 .  c' bkj Riser Interval: b - - Bentonite: 1.5-3'  b $ j  cover: g r l u - ~ p  

I 



MWHR6-20 MONITORING WEU SCHEMATIC CONSTRUCTION DIAGRAM 

f STICK-UP 
WELL COVER 

4 IN. DIAMFER STE 
PROTECTIVE CASING; 4.5 IN. BOREHOLE 
(-2.5 FT. ABOVE GR 

2 IN. INSIDE DIAMEER WC SCHEDULE 
FLUSH JOINT RISER 

CEMEKT - BENTON~/GROUT 

SAND 

BENTONITE SEAL 

PACK (NO. 1 GRADE SlUCA SAND) 

2.0 IN. INSIDE DIAMErER WC W 
SCREEN WITH BOTlOM PLUG 
(0.010 IN. SLOT SIZE, 6 FT. LEN 

1. THIS DIAGRAM IS BASED ON CONVEMlONAL 
WELL CONSTRUCTION STANDARD OPERATING 
PROCEDURES. 

DATE INSTALLED: 2 1  MARCH 2002  

I I 

2. THIS MONITORING WELL WAS INSTALLED 9 
USING DRIVE AND WASH DRILLING TECHNIQUES. 

MONiTORING WE! L SECTION 
NOT TO SCALE g t7 

{ A  

EA E N G I N E E R I N G ,  PC 
AND I T S  AFFILIATE 
EA ENGINEERING, 
SCIENCE. AND 

HUDSON RMR PSYCH~TRIC CENTER 

POUGHKEEPSIE, NEW YORK 
TECHNOLOGY 

MWHR6-20 
lANDf lU AREA 6 

MONrrORlNG WELL SCHEMATlC 
CONSTRUCTlON DIAGR4M 

- - .- I, , . t r  nnn., C 4 7 1 7  7 7  

DMWN BY CHECKED BY PROJECT YGR A DESIGNED BY SCALE MTE PROJECT NO FIGURE 



Hudson River Psychiatric Center 
Supplemental Hydrogeological Investigation - Landfill Area 6 
BORING LOG 

The Chazen Companies 
7/2 1/2004 

Ground Surface Elevation: 108.5' 
Water Level Reference Point: TOC 

Rig: CME#184 
Geologist: Will Olsen 

set 1.7 R in Bedroc 

it water at 22 ft, cuttings wet 

Drilling Information: 

Well installed in accordance to 6 NYCRR Part 360 - 2.11 (a)(8)(i)(ii) specifications. 
Well developed for one hour using air-lifting methods. 
Well installed as couplet to overburden well MWHR6-20s. 

Casting Sample Tube Core 

Type: 
Diam.: 

Weight: 
Fall: 



Surface Elevation: 

. . 

Loggd by: Date: 20 /id&# 2-00> 

Location: 

Boring No. 

fld~#b-,2/ . 

EA Engineering, Science, 
and Technology, Inc. 

LOG OF SOIL BORING 

Drilling Contractor. Ans --- Driller. b-5 &%mit/ 

lob. No. Cfient 

& g q . ~ (  D h & f  
OriIling ~ethod:  - 

pl-l~t! d di%jkr 4''k P j+dd/ 

Ccsinl;; C M E - ? ~  Mrbtfc 
* - 

-. 

sPECIAC*moNs: SEE 1 4 ~ ~  c C ~ T R  v ~ n  P Jcd Fivmc 
m:-- -6 a;ee,,. 3 Screen lntewal: 7-13' br s Sandpack: .f'- 16' bc, s ~ m u t  3 "2 ' bS-\ 
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