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EXECUTIVE SUMMARY 

 

 The Village of Cold Spring completed a Site Investigation and Remedial Alternatives 

analysis of the Cold Spring former Manufactured Gas Plant (MGP) site under the New York 

State Department of Environmental Conservation (NYSDEC) Environmental Restoration 

Program (ERP).  This project was completed in accordance with the NYSDEC-approved Work 

Plan dated August 2008.  The basic objectives of this project include:  

 

• Identifying the nature and extent of contamination associated with the former MGP; 

• Identifying the potential impacts of this contamination to human health and the 
environment; and  

• Selecting appropriate remedial actions needed to address the site-related 
contamination. 

 

 This report provides a detailed description of the investigation scope, its findings and 

recommended remedial actions. 

 

 The site is owned by the Village of Cold Spring and is located at 5 New Street in the 

Village of Cold Spring, New York.  The approximately 0.1-acre site is located immediately east 

of the Cold Spring Boat Club and approximately 250 feet east/southeast of the Hudson River.  

Historical background concerning the former MGP site is very limited, but it is assumed that the 

site was in operation from approximately 1868 to 1897.  It is believed that the site was purchased 

by William and Gertrude Ladue in the early 20th century, who operated a lumber yard and 

supply depot on the waterfront.  Between 1926 and 1928, the site was reorganized as part of the 

Cold Spring Lumber Company.  The site was sold to the Village on October 3, 1967. 

 

 Based on the findings of the field investigation completed between September and 

November 2008, MGP tar and related chemical constituents have been identified in subsurface 

soil and groundwater within and downgradient (southwest) of the former MGP site.  The most 

significant tar impacts are present to the south and southwest of the former gas holder in an area 

generally restricted to a Village of Cold Spring public parking lot and surrounding lawn areas.  
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Benzene, toluene, ethylbenzene and xylene (BTEX) and polycyclic aromatic hydrocarbons 

(PAHs) have been found at concentrations above NYSDEC unrestricted and commercial Soil 

Cleanup Objectives (SCOs) in this area.  The MGP tar impacts do not appear to extend into 

adjacent residential properties located to the east.  The most significant MGP tar impacts are 

located at least 2 feet below grade in the parking lot area and, therefore, direct exposure to this 

contamination is not expected under existing conditions.  However, two surface soil samples 

collected from the southernmost portion of the Village parking lot were found to contain PAHs 

in excess of unrestricted and commercial SCOs.   

 

 MGP tar and related chemical constituents are present in subsurface soil extending from 

the former MGP site in a west/southwesterly direction consistent with the direction of 

groundwater flow.  However, tar impacts are found at a minimum of 4 feet below grade in areas 

west of the Boat Club building and, therefore, direct exposure to these contaminants is not 

expected under current conditions.  The vertical extent of tar impacts in downgradient areas 

appears to be limited to a maximum depth of 13 feet below grade.  A low permeable clay unit 

present up to 20 feet thick in this area likely limits the vertical migration of the tar and tar-related 

contaminants.  In general, BTEX and PAH concentrations are found at lower concentrations in 

these downgradient areas when compared to soil in the immediate vicinity of the former MGP.   

 

 BTEX and PAHs were detected in monitoring wells located downgradient (west to 

southwest) of the former MGP site at relatively low concentrations.  Several contaminants 

exceeding NYSDEC groundwater standards were identified in the samples collected from 

monitoring wells GW-03 and GW-04.  However, this groundwater is not utilized as a source of 

drinking water and direct exposure to these contaminants is not expected under current 

conditions.  Based on a southwesterly flow of groundwater, it is likely that groundwater 

containing BTEX and PAHs will discharge to the Hudson River.  However, sampling of river 

sediments performed by the NYSDEC did not identify these contaminants at significant 

concentrations.  

 

♦2820\RR0422901.DOC(R04) ES-2



 Based on the data from the soil vapor intrusion study completed at the Cold Spring Boat 

Club building, underlying MGP-related contamination does not appear to be impacting the Boat 

Club’s indoor air via soil vapor intrusion. 

 

 Based on a detailed analysis of four different remedial alternatives, which is detailed in 

this report, it is recommended that the remediation of the Cold Spring former MGP site include 

the excavation of the most significant tar-impacted soil identified within the immediate vicinity 

of the former facility located west of the Cold Spring Boat Club building and within the Village 

of Cold Spring public parking lot.  Excavation of this area would remove all remaining 

underground structures related to the former MGP site and would also remove contaminated 

surface soil found in the southern portion of the parking area.  Using the information obtained 

during the site investigation, the estimated volume of contaminated soil to be excavated and 

disposed of off-site is approximately 3,300 cubic yards (in-place volume). The estimated volume 

is based on excavation of approximately 6,000 square feet to an average, but conservative, depth 

of approximately 15 feet below ground surface.  After removal of this soil, clean fill from an off-

site approved source would be used for backfilling the excavation.   

 

 Since only a portion of the MGP-impacted soil would be removed, engineering and 

institutional controls would be necessary under this recommendation.  These institutional 

controls include establishment of an environmental easement, which would restrict any future 

use of the Village property to non-residential activities. 

 

 Although groundwater quality is expected to improve through the removal of 

contaminated soil and dewatering, some MGP-impacted soil would remain on the site and may 

continue to impact groundwater quality.  Therefore, groundwater monitoring would also be 

included as part of this alternative. Monitoring would consist of periodic groundwater sampling 

to evaluate changes in groundwater contaminant concentrations and to ascertain the level of any 

natural attenuation which may occur.  An operation, maintenance and monitoring plan that 

provides more detail regarding post-remediation monitoring would be prepared and submitted to 

NYSDEC for approval and would be included as part of the environmental easement for the site.  
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1.0 INTRODUCTION 

 

1.1 Project Background 

 

 Under the New York State Department of Environmental Conservation (NYSDEC) 

Environmental Restoration Program (ERP), the Village of Cold Spring (the Village) undertook a 

Site Investigation/Remedial Alternatives analysis project at the Cold Spring former 

Manufactured Gas Plant (MGP) site, located in Cold Spring, New York (i.e., the Site).  A site 

location map is provided as Figure 1-1.  Under contract with the Village, Dvirka and Bartilucci 

Consulting Engineers (D&B) completed the Site Investigation from September 2008 through 

November 2008.  The investigation was conducted in accordance with the NYSDEC approved 

August 2008 work plan, as modified by the NYSDEC and New York State Department of Health 

(NYSDOH) September 8, 2008 comment letter. 

 

 This Site Investigation/Remedial Alternatives (SI/RA) Report, which has been completed 

in accordance with the requirements set forth in the NYSDEC’s ERP Procedures Handbook, as 

well as NYSDEC’s DER-10, presents the following information: 

 

• Background information regarding the former MGP site; 

• A description of field investigation activities performed; 

• Investigation/test results and data validation/usability evaluation; 

• Identification and location of contaminants; 

• Comparison of contaminant concentrations to standards, criteria and guidelines 
(SCGs); 

• Assessment of potential contaminant migration pathways and potential impacts on 
human and environmental receptors/exposure assessment; and  

• Conclusions regarding the significance of the findings. 
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 In addition, the SI/RA Report provides an analysis of potential remedial alternatives that 

could be utilized in the remediation of documented contamination along with recommendations 

for site remediation.   

 

1.2 Site Description 

 

 The Cold Spring former MGP site is owned by the Village of Cold Spring and is located 

at 5 New Street in the Village of Cold Spring, New York (see Figure 1-1).  The approximately 

0.1-acre site is located immediately east of the Cold Spring Boat Club and approximately 

250 feet east/southeast of the Hudson River.  Residential properties are located to the north, 

south and east of the Site.  The Site itself is currently a vacant lot used by the Village for 

overflow parking.  A plan depicting the Site and surrounding areas is provided as Figure 1-2. 

 

1.3 Site History 

 

 Based on currently available records, details concerning the history and operation of the 

former MGP appear to be very limited.  A review of the Sanborn Fire Insurance maps provided 

in a NYSDEC report produced in 2005 identifies a MGP being located on the Site property in 

1887.  However, the MGP is no longer shown on the Sanborn map dated 1897.  Furthermore, the 

1887 map indicates the retort building being vacant at this time.  Sanborn maps dated prior to 

1887 are not available, but a map of Cold Spring Village dated 1868 provided in the NYSDEC 

report indicates the former MGP was present at this time.  Based on this information, the MGP 

likely operated for less than 20 years and production ceased by 1897.  In addition, based on the 

1887 Sanborn map, it can be concluded that the former MGP operation was a rather small 

operation compared to most MGP facilities.  Given the MGP operated as a coal carbonization 

plant based on its age and not as an oil/gas plant, which was common after 1900, it can be 

concluded that liquid petroleum feed stock was not stored or used at the Site.   
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 The Site has seen limited usage since operation as a MGP, primarily as a lumber storage 

area.  It is believed that the Site was purchased by William and Gertrude Ladue in the early 20th 

century, who operated a lumber yard and supply depot on the waterfront.  Between 1926 and 

1928, the Site was reorganized as part of the Cold Spring Lumber Company.  The Site was sold 

to the Village on October 3, 1967. 

 

1.4 Previous Investigations 

 

 During an archeological investigation conducted in February 2005 across New Street to 

the west of the former MGP site, contamination consistent with coal tar was observed in a test 

pit.  Subsequent reviews of historical documents indicated that a MGP had operated in the area.  

Accordingly, NYSDEC completed a Site Characterization Study of the former MGP site in 2005. 

Eleven soil borings were completed and five subsurface soil samples selected for analysis.  Three 

of the borings were converted into monitoring wells.  The locations of these previously 

completed borings and monitoring wells are depicted on the sample location map (Drawing 1), 

presented in Section 2.0 of this report. 

 

 Based on the review of the data provided in the NYSDEC report, coal tar impacts were 

observed in the immediate vicinity of the former MGP site as well as immediately downgradient 

(west) of the Site, as indicated by NYSDEC soil borings CS-5, 6, 8 and 9.  While tar impacts 

were detected in the fill material, little contamination was observed in the underlying clay.  In 

addition, the majority of the soil borings on the north side of New Street were found to only 

contain a slight odor and minor staining.  While relatively low concentrations of select volatile 

organic compounds (VOCs) were detected in the soil samples selected for chemical analysis, 

groundwater samples collected from the three monitoring wells did not contain any VOCs.   

 

1.5 Project Objectives and Remedial Action Objectives 

 

 The primary objectives of the Site Investigation/Remedial Alternatives analysis include: 

 

• Fill data gaps associated with the 2005 NYSDEC Investigation; 
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• Characterize site-specific geology and hydrogeology and how these conditions could 
potentially influence contaminant migration; 

• Determine the nature and extent of MGP source areas; 

• Determine the extent of off-site migration of MGP contaminants including off-site 
properties; 

• Identify migration pathways and potential human and ecological receptors; and 

• Identify and select appropriate remedial actions to eliminate or mitigate impacts to 
potential human and ecological receptors. 

 

 Remedial action objectives are goals developed for the protection of human health and 

the environment.  These objectives require an assessment of the contaminants and media of 

concern, migration pathways, exposure routes and potential receptors.  Typically, remediation 

goals are established based on standards criteria and guidelines (SCGs) to protect human health 

and the environment. SCGs for the Site, developed as part of the Site Investigation scope of 

work, include Soil Cleanup Objectives (SCOs) for surface and subsurface soil as defined in the 

NYSDEC 6 NYCRR Part 375, including SCOs for unrestricted use and SCOs for the protection 

of human health based on commercial land uses.  Groundwater SCGs include the NYSDEC 

Technical and Operation Guidance Series (TOGS) (1.1.1) Ambient Water Quality Standards and 

Guidance Values. 

 

 The Remedial Action Objectives (RAOs) of this report include the following: 

 

• Prevent, to the extent practical, exposure of the community to site-related 
contaminants. 

• Reduce contaminant mass through the removal of tar-impacted soil and below grade 
structures within the immediate vicinity of the former MGP. 

• Mitigate migration of contaminants that could result in impacts to surface water (i.e., 
the Hudson River). 

• Protect on-site workers and the surrounding community from exposure to site-related 
contaminants during the implementation of the remedy. 
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2.0 SITE CHARACTERIZATION SCOPE OF WORK 

 

 This section provides an overview of the field activities associated with the completed 

Site Investigation of the Cold Spring former MGP site. The Site Investigation was completed by 

D&B from September 2008 through November 2008 in accordance with the NYSDEC-approved 

work plan, dated August 2008, as modified by the NYSDEC and NYSDOH September 8, 2008 

comment letter. In order to meet the objectives stated under Section 1.5, the following activities 

were completed: 

 

• Geophysical survey 

• Surface soil sampling 

• Soil probe and subsurface soil sampling 

• Monitoring well installation/sampling 

• Vapor intrusion/indoor air sampling 

• Site survey 

 

 In addition, surface water sediment sampling was conducted by the NYSDEC in October 

2008 to assess potential impacts to the Hudson River. This sediment sampling is described in 

Section 2.7. 

 

 A completed sample location map is provided as Drawing 1, included in a map pocket at 

the end of this section of the report.  Drawing 1 depicts the surveyed sampling locations.  

Additionally, Table 2-1 provides a summary of sample location rationale, sample depths and 

sample analysis. 

 

2.1 Geophysical Survey 

 

 Prior to undertaking any intrusive activities, a 1-day geophysical survey of the former 

MGP site was conducted in order to verify the location and extent of any remaining former MGP  
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Full 
TCL/TAL 

Parameters 1
BTEX 2 PAH 3

RCRA 
METALS 4

CYANIDE 
5

SS-01 through SS-06 2" 0-2" 10/20/2008 6 -- -- X X X Determine if MGP-related contaminants are present in surface 
soil.

SS-07 and SS-08 2" 0-2" 10/20/2008 2 -- -- X X X Define background concentrations of MGP-related 
contaminants in surface soil.

SB-01 15' No Sample 
Collected 9/17/2008 0 -- -- -- -- -- Identify the presence of remaining below grade former MGP 

structures and the extent of residual tar. 

SB-02 15' No Sample 
Collected 9/17/2008 0 -- -- -- -- -- Identify the presence of remaining below grade former MGP 

structures and the extent of residual tar. 

SB-03 7' 5-7' 9/17/2008 1 X -- -- -- X Identify the presence of remaining below grade former MGP 
structures and the extent of residual tar. Refusal at 7 ft.

SB-04 15' 7-9' 9/17/2008 1 -- X X -- X Identify the presence of remaining below grade former MGP 
structures and the extent of residual tar. 

SB-05 15' No Sample 
Collected 9/17/2008 0 -- -- -- -- -- Define northwestern limits of tar impacts near former MGP 

structures

SB-06 15' 7-9' 9/17/2008 1 -- X X -- X Define northwestern limits of tar impacts near former MGP 
structures

SB-07 15' 8-10' 9/17/2008 1 X -- -- -- X Identify the presence of remaining below grade former MGP 
structures and the extent of residual tar. 

SB-08 15' 4-6' 9/18/2008 1 -- X X -- X Identify the extent of residual tar immediately southwest of the 
former MGP structures. 

SB-09 13' 7-9' 9/17/2008 1 -- X X -- X Identify the extent of residual tar immediately south of the 
former MGP structures. Refusal at 13 ft.

SB-10 8' 5-7' 9/17/2008 1 -- X X -- X Identify the extent of residual tar south of the former MGP 
structures. Refusal at 8 ft.

SB-11 17' 11-13' 9/16/2008 1 -- X X -- X
Identify the extent of residual tar downgradient (south) of the 
former MGP structures and define top of bedrock. Refusal at 
17 ft.

Completion 
Depth Below 

Grade 

Installation or 
Sample Date

Sample 
Depth Below 

Grade 
Sample Point Objectives/Comments

No. of 
Samples 

Selected for 
Analysis

Investigation 
Method/Technology Sample Point ID

Analysis

Soil Probes

Surface Soil Samples

TABLE 2-1

Village of Cold Spring
Cold Spring Former Manufactured Gas Plant Site

INVESTIGATION SCOPE SUMMARY

Site Investigation
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Full 
TCL/TAL 

Parameters 1
BTEX 2 PAH 3

RCRA 
METALS 4

CYANIDE 
5

Completion 
Depth Below 

Grade 

Installation or 
Sample Date

Sample 
Depth Below 

Grade 
Sample Point Objectives/Comments

No. of 
Samples 

Selected for 
Analysis

Investigation 
Method/Technology Sample Point ID

Analysis

TABLE 2-1

Village of Cold Spring
Cold Spring Former Manufactured Gas Plant Site

INVESTIGATION SCOPE SUMMARY

Site Investigation

SB-12 33' 12-14' 9/16/2008 1 -- X X -- X Identify the extent of residual tar downgradient (southwest) of 
the former MGP structures and define thickness of clay unit.

SB-13 19' 11-13' 9/17/2008 1 -- X X -- X
Identify the extent of residual tar downgradient (south) of the 
former MGP structures and define top of bedrock. Refusal at 
19 ft.

SB-14 33' 13-15' 9/16/2008 1 -- X X -- X Identify the extent of residual tar downgradient (south) of the 
former MGP structures and define thickness of clay unit.

SB-15 33' 13-15' 9/17/2008 1 -- X X -- X
Identify the extent of residual tar downgradient (southwest) of 
the former MGP structures and define the thickness of clay 
unit.

SB-16 13' 6-8' 9/18/2008 1 -- X X -- X
Identify the presence of remaining below grade former MGP 
structures and the extent of residual tar. Define top of bedrock. 
Refusal at 13 ft.

SB-17 25' 12-14' 9/18/2008 1 -- X X -- X Identify the extent of residual tar downgradient (southwest) of 
the former MGP structures and define thickness of clay unit.

SB-18 14' 12-14' 9/19/2008 1 -- X X -- X
Identify the extent of residual tar downgradient (south) of the 
former MGP structures and define top of bedrock. Refusal at 
14 ft.

SB-19 9' 7-9' 9/19/2008 1 -- X X -- X Identify the extent of residual tar downgradient (southwest) of 
the former MGP structures. Refusal at 9 ft.

SB-20 5' 3-5' 10/20/2008 1 -- X X -- X Identify the extent of residual tar south of the former MGP 
structures. Refusal at 5 ft.

SB-21 3' No Sample 
Collected 10/20/2008 0 -- -- -- -- -- Identify the extent of residual tar southeast of the former MGP 

structures. Refusal at 3 ft.

SB-22 16' 14-16' 10/20/2008 1 -- X X -- X Assess potential presence of MGP residuals at adjoining 
residential property.

SB-23 18' 14-16' 10/20/2008 1 -- X X -- X Assess potential presence of MGP residuals at adjoining 
residential property.

SB-24 5' No Sample 
Collected 10/20/2008 0 -- -- -- -- -- Identify the extent of residual tar south of the former MGP 

structures. Refusal at 5 ft.

SB-25 3' No Sample 
Collected 10/20/2008 0 -- -- -- -- -- Identify the extent of residual tar southeast of the former MGP 

structures. Refusal at 3 ft.

Soil Probes
(continued)
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Full 
TCL/TAL 

Parameters 1
BTEX 2 PAH 3

RCRA 
METALS 4

CYANIDE 
5

Completion 
Depth Below 

Grade 

Installation or 
Sample Date

Sample 
Depth Below 

Grade 
Sample Point Objectives/Comments

No. of 
Samples 

Selected for 
Analysis

Investigation 
Method/Technology Sample Point ID

Analysis

TABLE 2-1

Village of Cold Spring
Cold Spring Former Manufactured Gas Plant Site

INVESTIGATION SCOPE SUMMARY

Site Investigation

GW-01 12' Water Table 10/2/2008 1 X  -- -- -- X Define upgradient groundwater quality and determine 
groundwater flow directions. 

GW-02 12' Water Table 10/2/2008 1 -- X X -- X Define downgradient limits of groundwater contamination and 
determine groundwater flow directions. 

GW-03 12' Water Table 10/2/2008 1 -- X X -- X Define downgradient limits of groundwater contamination and 
determine groundwater flow directions. 

GW-04 12' Water Table 10/2/2008 1 -- X X -- X Define downgradient limits of groundwater contamination and 
determine groundwater flow directions. 

GW-05 12' Water Table 10/2/2008 1 X  -- -- -- X Define downgradient limits of groundwater contamination and 
determine groundwater flow directions. 

SB-22 (GW) 12' Water Table 10/20/2008 1 -- X X -- X Define groundwater quality at adjoining residential property. 

MW-01 6' Water Table 10/2/2008 1 -- X X -- X Define downgradient limits of groundwater contamination and 
determine groundwater flow directions. 

SG-01 1' 1' 11/19/2008 1 -- X -- -- -- Determine VOC concentrations in soil gas below Boat Club 
building

SG-02 1' 1' 11/19/2008 1 -- X -- -- -- Determine VOC concentrations in soil gas below Boat Club 
building

IA-01 N/A N/A 11/19/2008 1 -- X -- -- -- Determine VOC concentrations in indoor air soil at the Boat 
Club building.

IA-02 N/A N/A 11/19/2008 1 -- X -- -- -- Determine VOC concentrations in indoor air soil at the Boat 
Club building.

AA-01 N/A N/A 11/19/2008 1 -- X -- -- -- Determine VOC concentrations outside of Boat Club building 
to compare to indoor air concentrations.

Notes:

2 Benzene, Toluene, Ethylbenzene and Xylene (BTEX) by EPA Method 8260. Vapor/Indoor Air Samples will be analyzed for VOCs and 
Naphthalene by EPA Method TO-15.

--: Sample not selected for analysis.

Vapor/Indoor Air 
Samples

1 Analyses include Target Compound List (TCL) Volatile Organic Compounds by EPA Method 8260, TCL Semivolatile Organic Compounds by EPA Method 8270, 
Target Analyte List (TAL) metals by EPA Method 6000/7000 Series, Polychlorinated Biphenyls (PCBs) by EPA Method 8082 and cyanide by EPA Method 9012.

5 Cyanide by EPA Method 9012.

3 Polycyclic Aromatic Hydrocarbons (PAH) by EPA Method 8270.
4 Resource Conservation and Recovery Act (RCRA) metals by EPA Method 6000/7000 Series.

Groundwater 
Monitoring Wells

X: Sample selected for analysis.
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subsurface structures, including the former gas holder and generating house foundations, as well 

as any filled areas. Hager Geoscience, Inc. performed the geophysical survey in September 2008, 

utilizing terrain conductivity and electromagnetic methods, along with ground penetrating radar 

(GPR). 

 

 The completed geophysical survey identified two below grade structures in the vicinity of 

the former MGP site which were staked and surveyed by D&B’s survey subcontractor.  The 

identified structures have been placed on the sample location map, provided as Drawing 1, and 

include a circular structure approximately 35 feet in diameter, believed to be the foundation for 

the former gas holder tank.  The second structure located to the southwest of the former holder 

foundation is rectangular in shape, approximately 20 feet wide by 30 feet long.  It is suspected 

that this below grade structure is the remains of the former MGP generator house foundation.  

Based on these findings, the soil probes completed within the former MGP site were adjusted 

accordingly. 

 

2.2 Surface Soil Sampling 

 

 In order to verify that there are no MGP-related contaminants present in surface soil, a 

total of six surface soil samples (SS-01 through SS-06) were collected in the vicinity of the 

former MGP site for chemical analysis.  Two additional surface soil samples (SS-07 and SS-08) 

were collected in areas sufficiently distant from the former MGP site to serve as background 

samples.  The collected surface soil sample locations are depicted on Drawing 1.   

 

 Consistent with NYSDEC and NYSDOH requirements, the surface soil samples were 

collected at a depth of 0 to 2 inches below ground surface using a disposable polyethylene scoop.  

As summarized in Table 2-1, all samples were analyzed for polycyclic aromatic hydrocarbons 

(PAHs) by USEPA Method 8270, RCRA metals by USEPA 6000/7000 series methods and 

cyanide by USEPA Method 9012.  Analytical results are summarized in Appendix B, and 

discussed in Section 4.2. 
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2.3 Soil Probe and Subsurface Soil Sampling 

 

 A total of 25 soil probes were completed as part of the field investigation. The completed 

soil probe locations are depicted on Drawing 1. The soil probes were completed using direct push 

sampling techniques, i.e., Geoprobe. Soil samples were collected continuously from ground 

surface to the probe termination depth utilizing a decontaminated macro core soil sampler fitted 

with a disposable 4-foot acetate liner. During the advancement of each probe, each recovered soil 

sample was inspected and characterized by a geologist in accordance with the Unified Soil 

Classification System (USCS).  Evidence of contamination, such as the presence of tar, NAPL 

and MGP-like odors, was documented.  A photoionization detector (PID) was utilized to screen 

each sample for the presence of VOCs. All observations were recorded in the project field book.  

As summarized on Table 2-1, soil probes SB-01 through SB-19 were completed over a 4-day 

period between September 16 and 19, 2008.  Under a second mobilization, soil probes SB-20 

through SB-25 were completed on October 20, 2008.  All boring logs are provided in 

Appendix A. 

 

 As shown on Drawing 1, the soil probes are grouped into three areas with the first group, 

SB-01 through SB-10, SB-16, SB-20, SB-21, SB-24 and SB-25, located within and in the vicinity 

of the former MGP structures.  The majority of these soil probes are shallow, up to 15 feet deep, 

and were intended to define the limits of the former MGP structures and the extent of residual 

contamination present in this area.  A secondary objective was to define the depth of bedrock in 

this area.  As summarized in Table 2-1, nine soil samples were selected for chemical analysis 

during the advancement of the 15 probes, biased toward the areas with the highest PID readings or 

visual evidence of impacts such as the presence of tar.  Two of the nine soil samples were selected 

for analysis of Target Compound List (TCL) VOCs by USEPA Method 8260, TCL semivolatile 

organic compounds (SVOCs) by USEPA Method 8270, Target Analyte List (TAL) metals by 

USEPA 6000/7000 Series Methods, polychlorinated biphenyls (PCBs) by USEPA Method 8082 

and cyanide by USEPA Method 9012.  The remaining samples were analyzed for benzene, 

toluene, ethylbenzene and xylene (BTEX) by USEPA Method 8260, PAHs by USEPA Method 

8270 and cyanide by USEPA Method 9012. Note that some soil probe locations were adjusted 

based on the findings of the geophysical survey as described in Section 2.1. 
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 The second group of probes, SB-11 through SB-15 and SB-17 through SB-19, was 

completed downgradient of the former MGP site in order to define the extent of tar migration as 

well as to define the thickness of the confining clay layer and/or top of bedrock.  These 8 soil 

probes were completed to depths ranging from 9 feet to a maximum depth of 33 feet at SB-12, SB-

14 and SB-15. A total of eight soil samples were selected for chemical analysis, biased toward the 

areas with the highest PID readings or visual evidence of impacts.  As summarized in Table 2-1, all 

samples were analyzed for BTEX, PAHs and cyanide. 

 

 The third group of probes, SB-22 and SB-23, was completed on the residential property 

located immediately to the east of the former MGP site in order to assess the potential presence of 

MGP residuals in this area. The two probes were completed to depths of 16 feet and 18 feet, 

respectively. One soil sample was selected for chemical analysis from each probe.  In addition, a 

groundwater sample was collected at SB-22 to define groundwater quality.  The soil and 

groundwater samples were analyzed for BTEX, PAHs and cyanide. 

 

 All chemical data are summarized in Appendix B. Subsurface soil quality is discussed in 

Section 4.3 and groundwater quality is discussed in Section 4.4. 

 

 As indicated on the boring logs in Appendix A, NAPL saturated soil was observed at a 

depth of 7 to 9 feet in soil probe SB-04.  A sample of this soil was collected for fingerprint 

analysis.  The sample was submitted to META Environmental, Inc. for forensic hydrocarbon 

fingerprint analysis using Method MET 4007D to help determine the likely source of the NAPL. 

The results of the fingerprint analysis are discussed in Section 4.1 and the lab report is provided 

in Appendix F.  

 

 Upon completion, all soil probes were backfilled with any excess soil left over from the 

soil samples.  However, visibly contaminated excess soil was placed in 55-gallon drums for 

characterization and proper off-site disposal, as discussed in Section 2.8.  All boreholes 

completed in asphalt or concrete were patched with the appropriate material.  All non-dedicated 
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sampling equipment was decontaminated between sampling locations in accordance with the 

work plan. Soil probe locations were staked/marked and surveyed, as detailed in Section 2.9.  

 

2.4 Monitoring Well Installation and Development 

 

Following the soil sampling program, five shallow permanent groundwater monitoring 

wells (GW-01 through GW-05) were installed to characterize potential groundwater impacts.  

The well locations are depicted on Drawing 1. 

 

The wells were installed in unconsolidated sediment using a Geoprobe track-mounted 

all-terrain vehicle (ATV) Model 6610 DT.  Given the depth to groundwater is approximately 2 to 

4 feet within the study area, all monitoring wells were installed to a depth of approximately 12 feet.  

Each well was completed with a 10 foot length of 2-inch PVC pre-packed well screen and a 

locking flush-mount manhole cover.   

 

Each well was installed by advancing 3.5-inch outer diameter probe rods to the desired 

depth with a disposable drive point.  After reaching the desired depth, the pre-assembled well 

screen and PVC riser pipe were installed inside the probe rods.  After setting the well, the probe 

rods were retracted from the ground and a 1 to 2-foot layer of fine sand was placed above the pre-

packed well screen prior to installing a 2-foot bentonite seal.  A locking flush-mounted well cover 

was grouted in place to complete the well.   

 

 All installed monitoring wells were developed by pumping for 2 hours, or until the 

turbidity of the groundwater achieved a reading of 50 NTUs (nephelometric turbidity units) or less. 

Well development was supplemented by measurements of field parameters, including temperature, 

pH and specific conductance. Development continued until the field parameters stabilized for a 

minimum of three consecutive readings of 10 percent variability or less. 

 

Drill cuttings were not generated with the use of the direct push well installation 

technique.  Purge water generated during well development was placed in 55-gallon drums for 

characterization and proper off-site disposal, as discussed in Section 2.8. All non-dedicated 
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sampling equipment was decontaminated between sampling locations in accordance with the 

work plan. 

 

2.5 Monitoring Well Sampling and Water Level Measurements 

 

 A minimum of one week after well installation and development, the five newly installed 

monitoring wells, along with one existing NYSDEC well (MW-01), were sampled for chemical 

analysis.  

 

 Prior to sampling, each monitoring well was checked for an immiscible floating NAPL 

layer.  Each well was opened, and the head space measured with a PID.  An oil-water interface 

probe was carefully lowered into the well to check the depth of the water surface as well as for 

the presence and thickness of an immiscible NAPL layer. 

 

 Due to the relatively shallow nature of groundwater throughout the site, portable 12-volt 

low-flow bladder pumps with disposable tubing were used to purge and sample each well. Wells 

were sampled using low flow sampling techniques.  During well purging, field instruments were 

utilized to measure pH, temperature, conductivity and dissolved oxygen. Detailed sampling 

procedures are discussed in the QA/QC Plan, included in the August 2008 work plan.  After field 

parameters stabilized or the maximum purge volume was reached, the groundwater sample was 

collected and placed in laboratory-supplied sample bottles. All samples were labeled and placed 

in a cooler with bagged ice sufficient to cool the samples to 4°C. 

 

 As summarized in Table 2-1, two of the groundwater samples collected from the five 

monitoring wells installed as part of this project were analyzed for TCL VOCs by USEPA 

Method 8260, TCL SVOCs by USEPA Method 8270, TAL metals by USEPA 6000/7000 Series 

Methods, PCBs by USEPA Method 8082 and cyanide by USEPA Method 9012. The remaining 

samples collected from the newly installed wells and the existing NYSDEC monitoring well 

were analyzed for BTEX by USEPA Method 8260, PAHs by USEPA Method 8270 and cyanide 

by USEPA Method 9012.  Analytical results are summarized in Appendix B, and discussed in 

Section 4.4. 
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 Purge water generated during sampling was placed in 55-gallon drums for 

characterization and proper off-site disposal, as discussed in Section 2.8. All non-dedicated 

sampling equipment (e.g., oil-water interface probes) was decontaminated between sampling 

locations.  

  

 In addition to the initial water/NAPL measurements collected during the round of 

groundwater sampling, D&B collected three additional rounds of water/NAPL measurements 

from all monitoring wells. In addition, D&B set up a gauging stake on the shoreline of the 

Hudson River, which was surveyed along with all monitoring wells.  The gauging stake was 

utilized by D&B in all rounds of water levels and helped determine groundwater flow directions 

and the interaction of shallow groundwater with the Hudson River. 

 

2.6 Vapor Intrusion Sampling/Indoor Air Sampling 

 

 In order to determine if soil vapor intrusion is a potential exposure pathway for VOCs 

associated with the former MGP, two sub-slab soil vapor samples (SG-01 and SG-02) and two 

indoor air samples (IA-01 and IA-02) were collected from inside the Cold Spring Boat Club 

building.  In addition, one outdoor ambient air sample (AA-01) was collected adjacent to the 

building.  As depicted on Drawing 1, D&B collected the five samples at the Cold Spring Boat 

Club building, given the proximity of the building to the former MGP.  All collected samples 

were analyzed for VOCs including naphthalene by USEPA Method TO-15.  All sampling was 

performed on November 19, 2008, at which time the building heating system was in operation.  All 

samples were collected over an 8-hour period.  Table 2-1 summarizes the analysis of each 

sample. Analytical results are summarized in Appendix B, and discussed in Section 4.5. Further 

detail on sampling procedures is provided below. 
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 Sub-Slab Soil Vapor Sampling 

 

 D&B collected the two sub-slab soil vapor samples from inside the Boat Club building 

through penetrations in the concrete slab. The sub-slab soil vapor probes were constructed as 

follows: 

 

1. A 1-inch diameter hole was drilled approximately 1-inch into the concrete using an 
electric hammer drill. The hole was extended through the remaining thickness of the 
concrete slab using a 3/8-inch diameter drill bit.  Once through the concrete, the hole 
was extended approximately 3 inches below the slab using either a drill bit or a steel 
probe rod. 

2. A section of 3/8-inch O.D., 1/4 inch I.D. Teflon or Teflon-line polyethylene tubing was 
inserted into the bottom of the floor slab.  

3. The annular space between the 1-inch diameter hole and the 3/8-inch O.D. tubing was 
sealed with bentonite. 

4. The end of the tubing was plugged with a plastic cap or laboratory grade rubber 
stopper. 

5. In accordance with the NYSDOH guidance document entitled, “Guidance for 
Evaluating Soil Vapor Intrusion in the State of New York,” dated October 2006, a 
tracer gas (helium) was used to check the integrity of each sub-slab soil vapor probe 
after installation. D&B used the HDP-9900 Helium Pro manufactured by 
Radiodetection Dielectric Technologies as a helium detector in this process. 

6. All sub-slab vapor samples were collected over an 8-hour period utilizing 6-liter 
SUMMA canisters. 

 

 Indoor Air Samples 

 

 D&B collected two indoor air samples from the Boat Club building, one inside the 

kitchen area and one in the garage area of the building. An indoor air quality questionnaire and 

building inventory was completed by D&B prior to sampling to evaluate the type of structure, 

floor layout and physical conditions of the buildings being studied and to identify and minimize 

conditions that may have affected or interfered with the testing. A complete inventory of all 

items and products used and stored in the building was performed, focusing on products that 

could contain VOCs such as gasoline operated equipment, unvented kerosene heaters, recent use 
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of petroleum-based finishes or products containing petroleum distillates. A PID capable of 

reading in the part per billion (ppb) level was used to help evaluate potential interferences. 

Products that may contain VOCs were listed on the building inventory form along with PID 

readings obtained near the container. The completed questionnaire is provided as Appendix D.  

All indoor air samples were collected over an 8-hour period utilizing a 6-liter SUMMA canister. 

 

 Outdoor Ambient Air Sampling 

 

 D&B collected one outdoor ambient air sample adjacent to the north corner of the Boat 

Club building.  The sample was collected on the same day as the sub-slab soil vapor and indoor 

air sampling at the Boat Club building over an 8-hour period utilizing 6-liter SUMMA canisters.  

 

2.7 Surface Water and Surface Water Sediment Sampling 

 

 On October 17, 2008, the NYSDEC collected a total of six sediment samples from three 

locations on the Hudson River downgradient of the former MGP site in order to determine if tar 

and tar-related constituents observed in subsurface soil and, to a lesser degree, groundwater in the 

vicinity of the river have impacted river sediments.  All three locations were accessed by the 

NYSDEC utilizing the Cold Spring Boat Club floating docks.  The approximate location of each 

NYSDEC sediment sample point is shown on Drawing 1.  At each location, sediment samples 

were collected through the advancement of a core barrel sampler.  Up to two sediment samples, 

one at approximately 0 to 6 inches and one at approximately 6 to 12 inches below the river bottom, 

were collected at each location for VOC and SVOC analysis by USEPA Methods 8260 and 8270, 

respectively.  A summary of the NYSDEC sediment investigation is provided as Appendix E and 

discussed further in Section 4.6. 

 

2.8 Management of Investigation Derived Waste 

 

 Any soil recovered during the advancement of the Geoprobe soil borings that was not 

retained for chemical analysis was placed back in the borehole after the boring had been 

completed.  However, if visibly impacted soil was generated and it could not be safely placed 
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back into the borehole, it was temporarily containerized on-site in DOT-approved 55-gallon 

drums prior to characterization and proper off-site disposal. During well development and 

sampling, all purge water was containerized on-site in DOT-approved 55-gallon drums prior to 

characterization and proper off-site disposal. 

 

 The drums used to store any waste were sealed at the end of each workday and labeled 

with the date, the well or boring number(s), the type of waste (i.e., excess soil or purge water) 

and the name of a point-of-contact. Grab samples were collected from the drums containing soil 

or water in order to determine the most appropriate disposal method. The samples were analyzed 

for toxicity characteristic leaching procedure (TCLP) parameters and RCRA characteristics 

(ignitability, corrosivity and reactivity). All drums were labeled “pending analysis” until 

laboratory data was available. Once characterized, all drummed waste was removed from the 

Site and properly disposed of by Eastern Environmental Services, Inc. under subcontract to 

D&B. 

 

2.9 Site Survey 

 

 At the completion of installation activities, the location and elevation of all completed 

sample points and monitoring wells, including any existing wells completed by the NYSDEC 

during their 2005 investigation, were surveyed by a New York State-licensed surveyor for 

placement on the base map. Two elevation measurements, including the elevation on the rim of 

the flush-mounted manhole and the elevation of the top of PVC well casing, were taken at each 

monitoring well location to assist in the determination of the shallow groundwater flow direction. 

The survey elevations were measured to an accuracy of 0.01 foot.  All elevations were 

referenced to the North American Vertical Datum of 1988 (NAVD88) and horizontal locations 

were based upon the North American Datum of 1983, New York State Coordinate System. 

 

2.10 Analytical and QA/QC Procedures 

 

 All chemical samples were analyzed by Chemtech Environmental Laboratory, a certified 

USEPA Contract Laboratory Program (CLP) and NYSDOH Environmental Laboratory 
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Approval Program (ELAP) laboratory. All analyses were conducted utilizing NYSDEC 6/00 

Analytical Services Protocol (ASP) methods, or latest version, that are at least as stringent as 

USEPA CLP protocols. A NYSDEC ASP Category B data package was provided for all 

analyses. In accordance with USEPA guidance, samples were shipped daily to ensure that they 

were received at the laboratory no later than 48 hours after collection. 

 

 Quality assurance/quality control (QA/QC) samples that were collected as part of the Site 

Investigation included matrix spike (MS) and matrix spike duplicate (MSD) samples and trip 

blanks. The MS/MSD samples were collected at a frequency of one per twenty environmental 

samples for each sampled medium (soil and groundwater) per analytical parameter. Trip blanks 

were shipped to and from the field with the sample containers when VOC analyses were 

conducted on aqueous samples. Trip blanks consist of VOC vials filled at the laboratory with 

distilled, deionized water, which remained unopened in the field and are analyzed for VOCs only 

to provide an indication of potential sample contamination due to sample transport, preservation, 

storage and preparation procedures, as well as atmospheric conditions during transportation and 

time on-site.  QA/QC procedures are described further in the site-specific QA/QC plan, provided 

in the August 2008 work plan. 

 

2.11 Data Usability Summary Report 

 

 Surface soil, subsurface soil and groundwater samples, as well as two waste 

characterization samples, were collected in September and October 2008 in support of the Site 

Investigation of the Cold Spring former MGP site.  Several samples were analyzed for VOCs, 

SVOCs, PCBs, TAL metals and cyanide, while others were analyzed for BTEX, PAHs and 

cyanide, depending on sample location.  The two waste characterization samples were analyzed 

for TCLP parameters and RCRA characteristics (ignitability, corrosivity and reactivity).  

 

 Sample analysis was performed by ChemTech Laboratories, a subcontractor to D&B, in 

accordance with NYSDEC 06/00 ASP requirements.  The data packages, submitted by 
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ChemTech, have been reviewed for contract and method compliance to determine the usability 

of the sample results. The findings of the review process are summarized below. 

 

 All samples were analyzed within the method specified holding times and all Quality 

Assurance/Quality Control (QA/QC) requirements (i.e., calibrations, tunes, surrogate recoveries, 

area counts etc) were met.   

 

 Several samples required reanalysis at a secondary dilution due to compound 

concentrations exceeding the instrument calibration range.  The results for the compounds which 

exceeded the calibration range in the initial analysis were taken from the diluted runs and 

included on the data summary tables. 

  

 No other problems were found with the sample results and all results are deemed usable 

for environmental assessment purposes as qualified above. 
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3.0 SITE GEOLOGY AND HYDROGEOLOGY 

 

 The following section presents the findings, as well as a discussion and interpretation of 

geologic and hydrogeologic data collected during the Site Investigation. Information utilized in 

support of this evaluation includes the following: 

 

• Logs from completed soil probes and groundwater monitoring wells; 

• Hydraulic head measurements from groundwater monitoring wells; and 

• Geologic data obtained from previously completed site investigations, including the 
2005 NYSDEC Site Characterization. 

 

 Based on the information described above, three geologic cross sections of the study area 

were generated, and are provided on Figures 3-1 and 3-2.  Figure 3-1 presents east-west geologic 

cross section A-A’ which traverses the study area from the Hudson River through the Boat Club 

property and former MGP site, to SB-23 on the residential property to the east of the former 

MGP site.  Figure 3-2 presents north-south geologic cross section B-B’ which traverses along the 

Hudson River and through the Boat Club property from SB-19 to SB-18.  Figure 3-2 also 

presents north-south geologic cross section C-C’ which traverses the former MGP site from SB-

06 along New Street to SB-21.  The locations of borings and monitoring wells referenced in this 

section are shown on Drawing 1, and the logs are included in Appendix A. 

 

3.1 Site Stratigraphy 

 

 Based on the soil borings completed as part of this Site Investigation, as well as the 

previously completed NYSDEC investigation, the upper stratigraphic unit across the Site 

consists of sandy and/or gravelly fill material often containing significant quantities of 

anthropogenic materials such as brick, ash and coal. All former MGP structures are located 

within this fill.  Beneath the fill exists a native Clay Unit.  Shell fragments were encountered in 

many of the samples recovered from the clay.  The Clay Unit, and sometimes the Fill Unit where 

the Clay Unit is not present, rests directly on weathered and unweathered bedrock. Based on 

these findings, the Site stratigraphy appears to be divided into the following geologic units:  
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• Fill Unit 

• Clay Unit 

• Bedrock 

 

 The following presents additional discussion and detail concerning each unit. 

 

 3.1.1 Fill Unit

 

 The Fill Unit, which directly underlies the Site and surrounding areas, typically consists 

of fine to coarse sand with significant amounts of gravel and anthropogenic materials such as 

brick, ash and coal. The Fill Unit also contains the subsurface remnants of MGP structures.  

Some silt and clay has been observed in many of the completed probes, especially in those 

completed on the Site itself.  Overall, the Fill Unit is likely fairly permeable.  The color of the fill 

is typically brown, but also gray and olive.  As shown on the cross sections provided on 

Figures 3-1 and 3-2, the Fill Unit is generally 10 to 15 feet thick.  However, the Fill Unit appears 

to be thicker than 15 feet at a number of probes located on the former MGP site, including SB-

02, SB-04, SB-05 and SB-08.  On the southern portion of the Site, where bedrock is shallowest, 

the unit is at its thinnest, with a minimum thickness of 3 feet at SB-21 and SB-25. 

 

 3.1.2 Clay Unit

 

 Immediately below the fill generally exists a continuous Clay Unit. The Clay Unit 

generally consists of a soft gray to olive organic clay, often described as silty and containing peat 

and wood in some areas.  In addition, numerous samples of the Clay Unit contained shell 

fragments typical of marine or aquatic environments.  Note that the unit is sometimes reported as 

brown in color, especially in probes completed on the former MGP site.  At its thickest, the Clay 

Unit appears to be in excess of 15 to 20 feet thick, especially in the vicinity of the Hudson River.  

The Clay Unit ranges in thickness from 2 feet at SB-16, located on the former MGP site, to more 

than 21 feet at SB-12, located downgradient of the Site.  On the former MGP site, the Clay Unit 

was not fully penetrated in most soil probes, but is usually a minimum of 5 feet thick.  In general, 
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the Clay Unit increases in thickness in the direction of the Hudson River (west to southwest) 

following the contour of the bedrock. 

 

 Due to its thickness and clay-rich nature, the Clay Unit likely serves as an effective 

confining unit.  However, the Clay Unit is generally not present in the southern portion of the 

former MGP site where bedrock is shallowest.  At soil probes SB-03, SB-09, SB-10, SB-20, 

SB-21 and SB-25, the Fill Unit transitions directly to the bedrock with the Clay Unit being 

completely absent at depths generally less than 10 feet. 

 

 3.1.3 Bedrock

 

 Underlying all the unconsolidated geologic units discussed above exists bedrock.  Core 

samples of the bedrock were not collected.  However, the project site is located in the Hudson 

Highlands physiographic province, which consists of a series of complexly folded and faulted 

metamorphic and igneous rocks.  In the vicinity of the Site, the underlying bedrock is mapped as 

biotite-quartz-plagioclase gneiss with subordinate biogranitic gneiss, amphibolite and calcsilicate 

rock (Fisher, D.W. et. al. compilers, 1970 Geologic map of New York, New York State Geologic 

Map and Chart Series No. 15, Lower Hudson Sheet). 

 

 As indicated on the cross sections and boring logs, the bedrock surface is relatively 

shallow on the southern portion of the Site being located at a depth of only 3 feet below grade at 

probes SB-21 and SB-25. Directly south of the former MGP site exists a bedrock outcrop rising 

up to 40 feet above the area of the former MGP.  This outcrop and associated hillside trends in a 

roughly east-west direction along the southern property line of the Cold Spring Boat Club. 

 

 The bedrock appears to dip steeply in the direction of the Hudson River (west to 

southwest) and dips to the northwest under the remainder of the former MGP site.  Bedrock was 

not encountered at soil probes SB-14 and SB-15 located near the Hudson River, despite a 

completion depth of 33 feet.  Note that refusal was encountered at SB-19 at a depth of 9 feet.  

However, given the location of this boring, it is unlikely that bedrock was encountered at this 
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shallow depth.  It is suspected that a former foundation or historical structure was encountered, 

given the soil sample did contain a small portion of brick. 

 

 Note that a thin discontinuous zone of weathered bedrock, generally consisting of a 

coarse gravel, was observed in some soil probes, including SB-09, SB-21 and SB-25. 

 

3.2 Groundwater 

 

 As discussed in Section 2.5, a total of four rounds of water level measurements were 

collected from all accessible monitoring wells, including the five wells installed as part of the 

Site Investigation (GW-01 through GW-05) and the existing NYSDEC well (MW-1).  In 

addition, a gauging station on the Hudson River was measured.  The four rounds of water level 

measurements, with calculated water elevations, are summarized in Table 3-1.  Figure 3-3 is a 

water table contour map generated using water level measurements from the November 19, 2008 

round.  Note that all wells are screened at the water table within the Fill Unit. 

 

 Based on a review of Table 3-1, groundwater is located approximately 2 to 4 feet below 

grade at and downgradient of the Site. Close to the Hudson River, groundwater has been 

measured at less than 2 feet below grade.  Figure 3-3 indicates that shallow groundwater flow is 

to the southwest toward the Hudson River. 

 

 Based on observed variations in the water level at the surface water gauging station (see 

Table 3-1), there is an apparent maximum tidal range of approximately 4 feet in the Hudson 

River downgradient of the Site.  Monitoring wells in the vicinity of the river also show an 

apparent tidal influence, including GW-02 through GW-05.  The wells closest to the river 

(GW-03 and GW-04), show the greatest influence, with a tidal fluctuation of approximately 

1.5 feet. 
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Well #

TOC 
Elevation 
(ft msl)

Depth to 
Bottom (ft)

Depth to 
Water (ft)

Water 
Elevation 
(ft msl)

TOC 
Elevation 
(ft msl)

Depth to 
Bottom (ft)

Depth to 
Water (ft)

Water 
Elevation 
(ft msl)

TOC 
Elevation 
(ft msl)

Depth to 
Bottom (ft)

Depth to 
Water (ft)

Water 
Elevation 
(ft msl)

TOC 
Elevation 
(ft msl)

Depth to 
Bottom (ft)

Depth to 
Water (ft)

Water 
Elevation 
(ft msl)

GW-01 6.82 12.12 2.58 4.24 6.82 12.13 2.64 4.18 6.82 12.13 2.61 4.21 6.82 12.13 2.27 4.55

GW-02 6.04 11.85 3.54 2.50 6.04 11.84 3.13 2.91 6.04 11.84 3.16 2.88 6.04 11.84 3.36 2.68

GW-03 5.04 12 3.51 1.53 5.04 12.02 3.01 2.03 5.04 12.02 1.75 3.29 5.04 12.02 3.48 1.56

GW-04 4.31 11.88 2.77 1.54 4.31 12 2.25 2.06 4.31 12 1.12 3.19 4.31 12 2.7 1.61

GW-05 5.26 11.89 2.92 2.34 5.26 11.7 2.48 2.78 5.26 11.7 2.36 2.90 5.26 11.7 2.76 2.50

MW-01 6.37 5.5 N/A N/A 6.37 5.46 2.7 3.67 6.37 5.46 2.81 3.56 6.37 5.46 2.69 3.68

NOTES:
Measurements collected in feet below top of casing
MSL: Mean Sea Level
TOC: Top of Well Casing
N/A: Not Measured

5.54 5.85.54 5.65 -0.11 5.54N/A 4.34PIER 
BENCHMARK

September 22, 2008 October 2, 2008 October 20, 2008 November 19, 2008

TABLE 3-1

Village of Cold Spring
Cold Spring Former Manufactured Gas Plant Site

Site Investigation

WATER LEVEL MEASUREMENTS AND GROUNDWATER ELEVATIONS

N/A N/A N/A -0.265.23 0.31 5.54 1.20
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4.0 SITE CHARACTERIZATION FINDINGS 

 

 This section presents a detailed discussion of the results of the Site Investigation specific 

to the presence or absence of MGP tar impacts and related contaminants.  In order to present a 

logical discussion of the data generated as part of this Site Investigation, the discussion has been 

organized into the following subsections: 

 

• Extent of MGP Tar Impacts 

• Surface Soil  

• Subsurface Soil  

• Groundwater 

• Sub-Slab Vapor and Indoor Air  

• Surface Water Sediment 

• Exposure Assessment 

• Summary of Conditions 

 

Drawing 1, introduced in Section 2.0, graphically presents the locations of all samples 

collected as part of this investigation.  Appendix B contains data tables summarizing the 

chemical data for all samples collected during the Site Investigation.  Drawing 2, provided in a 

map pocket at the end of this section, summarizes all total BTEX and total PAH concentrations 

for surface soil, subsurface soil, groundwater and surface water sediment samples. 

 

 The assessment of the presence of chemical constituents of concern in the environment 

was performed utilizing sample analytical results and physical descriptions of recovered sample 

media.  In addition, the analytical results of the investigation were compared to standards, 

criteria and guidelines (SCGs) to protect human health and the environment. SCGs for the site, 

developed as part of the Site Investigation scope of work, included Soil Cleanup Objectives 

(SCOs) for surface and subsurface soil as defined in the NYSDEC 6 NYCRR Part 375, including 

SCOs for unrestricted use and SCOs for the protection of human health based on commercial 
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land uses.  For groundwater, Class GA groundwater standards and guidance values (hereinafter 

referred to as Class GA Standards) provided in the NYSDEC Technical and Operation Guidance 

Series (TOGS) (1.1.1) were utilized as SCGs. 

 

4.1 Extent of MGP Tar Impacts 

 

 The following is a discussion of the extent of MGP tar impacts in subsurface soil 

associated with the Cold Spring former MGP site based on the completed soil probes, the 

NYSDEC 2005 soil borings and water level/NAPL measurements collected from all monitoring 

wells between September and November 2008.  In addition, one subsurface soil sample collected 

at SB-04 (7 to 9 feet) was submitted to META Environmental, Inc. for forensic hydrocarbon 

fingerprint analysis to determine the likely source of the tar.  A copy of the META 

Environmental, Inc. lab report is provided in Appendix F. 

 

 Figure 4-1 provides the estimated extent of MGP tar impacts to subsurface soil based on 

all available soil data.  As shown on Figure 4-1, the most extensive MGP tar impacts were 

encountered within and immediately downgradient of the former MGP site, with evidence of tar 

and/or heavy staining extending from approximately 2 feet to 12 feet below grade.  At a number 

of probes, including SB-03 and SB-10, tar impacts extend to or within a foot of the soil/bedrock 

interface.  Soil recovered from soil probes SB-04, SB-07, SB-08 and SB-10 exhibited the most 

significant evidence of tar, with maximum PID measurements at SB-04 and SB-10 of 1,976 ppm 

and 1,602 ppm, respectively.  As discussed in Section 4.3, the highest BTEX and PAH 

concentrations identified during this investigation were from soil samples collected from SB-03, 

SB-04 and SB-10. 

 

 As shown on Figure 4-1, MGP tar impacts do not appear to extend beyond the 

easternmost rim of the former gas holder foundation defined by the completed geophysical 

investigation, with no physical evidence of impacts detected at SB-01, SB-02, SB-16, SB-22 and 

SB-23.   
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 Tar impacts extend downgradient of the former MGP in a west/southwesterly direction 

and include a portion of New Street, West Street and the Cold Spring Boat Club property.  

However, the vertical extent of tar impacts generally appears limited in these downgradient areas 

to a thickness of 1 to 6 feet.  Furthermore, the impacts are found at depths of 5 to 12 feet below 

grade.  PID measurements were also found to be considerably lower in these areas when 

compared to impacted soil in the vicinity of the former MGP.  No evidence of tar or free-phase 

NAPL was detected in any groundwater monitoring wells located throughout the downgradient 

areas during the water/NAPL monitoring conducted between September and November 2008.  

 

 As summarized in Appendix F, the hydrocarbon fingerprint analysis performed on the 

soil sample collected from SB-04 confirmed the presence of MGP tar which has been subjected 

to moderate weathering. Based on the distribution of BTEX and PAH compounds, META 

Environmental, Inc. concluded that the tar was most characteristic of a carbureted water gas 

process.  It is possible that the former MGP utilized this gas manufacturing process given it was 

widely used by the mid-1870’s and the MGP was operational by 1868. 

 

4.2 Surface Soil 

 

 As summarized in Table 2-1, a total of 8 surface soil samples were collected for chemical 

analysis as part of the Site Investigation with SS-01 through SS-06 collected in the vicinity of the 

former MGP and SS-07 and SS-08 collected off-site to determine background conditions.  All 

samples were analyzed for PAHs, RCRA metals and cyanide.  All chemical data is presented in 

Tables 4-1 and 4-2 provided in Appendix B.  

 

While not a part of this Site Investigation, four surface soil samples were collected for the 

Village of Cold Spring by Ira D. Conklin & Sons, Inc (ICS) in April 2005.  A letter report 

summarizing the results of laboratory analysis of these samples is provided in Appendix C.  The 

results of this 2005 sampling will help establish typical background conditions for surficial soil 

in and around the Village of Cold Spring.  These surface soil samples were analyzed for VOCs 

by USEPA method 8260, SVOCs by USEPA method 8270 and RCRA metals.  For purpose of 

discussion within this section, these samples are referred to as the ICS background samples. 
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 PAH 

 

As depicted on Drawing 2, total PAH concentrations in surface soil samples collected 

from the on-site locations ranged from 0.126 milligrams per kilograms (mg/kg) in SS-01 to a 

maximum of 364.1 mg/kg in SS-05 located by the southeast corner of the Cold Spring Boat Club 

building.  The next highest total PAH concentration of 28.5 mg/kg was detected at SS-04, 

located approximately 55 feet northeast of SS-05.  Total PAH concentrations in background soil 

samples SS-07 and SS-08 were found to be considerably lower at 0.82 to 3.20 mg/kg, 

respectively.  In addition, the total PAH concentrations for the four ICS background samples 

ranged from 1.14 to 9.4 mg/kg. 

 

 Only SS-04 and SS-05 exhibited PAHs exceeding the unrestricted use SCOs and/or 

commercial use SCOs including: 

 

• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Benzo(k)fluoranthene 

• Chrysene 

• Dibenzo(a,h)anthracene (SS-05 only) 

• Indeno(1,2,3-cd)pyrene 

 

 RCRA Metals and Cyanide 

 

 All surface soil samples exhibited one or more RCRA metals exceeding their respective 

unrestricted use SCOs, including background samples SS-07 and SS-08.  Silver exceeded the 

unrestricted use SCO of 2 mg/kg in all eight surface soil samples, including SS-07 and SS-08.  

Background sample SS-08 had a concentration of 3.69 mg/kg, while the highest concentration 
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was detected in SS-02 at 7.64 mg/kg.  Cadmium, lead and mercury also exceeded the 

unrestricted use SCOs in SS-02, SS-05, and background sample SS-08.  Only lead exceeded the 

unrestricted use SCO in SS-04 and background sample SS-07.  Cadmium, lead and mercury have 

unrestricted use SCOs of 2.5, 63, and 0.18 mg/kg, respectively and were detected in background 

sample SS-08 at 2.78, 313, and 0.234 mg/kg, respectively.  The highest concentrations of 

cadmium, lead, and mercury were detected in SS-05 at 4.4, 315, and 0.615 mg/kg, respectively.  

A review of the ICS background surface soil samples indicated the presence of a number of 

RCRA metals at elevated concentrations, including lead at 619 mg/kg and mercury at 2.27 

mg/kg. 

 

 Cyanide was not detected in any of the eight surface soil samples. 

 

4.3 Subsurface Soil 

 

 As summarized in Table 2-1, a total of 19 subsurface soil samples were collected for 

chemical analysis.  Two subsurface soil samples, SB-03 (5-7 feet) and SB-07 (8-10 feet), located 

in the immediate vicinity of the former MGP structures, were selected for analysis of TCL VOCs, 

TCL SVOCs, TAL metals, PCBs and cyanide.  The remaining 17 subsurface soil samples were 

analyzed for BTEX, PAHs and cyanide.  The chemical data associated with the subsurface soil 

samples are provided in Tables 4-3 through 4-7. 

 

 VOCs and BTEX 

 

 In addition to BTEX compounds, the two samples selected for full TCL VOC analysis 

[SB-03 (5-7 feet) and SB-07 (8-10 feet)] also exhibited several additional VOCs, including 

1-methylethyl-benzene, methylcyclohexane and styrene, to a maximum concentration of 

87 mg/kg.  However, commercial or unrestricted use SCOs have not been established for these 

VOCs. 

 

 Total BTEX concentrations in subsurface soil samples are depicted on Drawing 2.  

Eleven out of 19 subsurface soil samples exhibited detectible concentrations of BTEX with the 
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highest concentrations found within and immediately downgradient of the former MGP, 

including: 

 

• SB-03 (5-7 feet) with a total BTEX concentration of 1,286 mg/kg; 

• SB-04 (7-9 feet) with a total BTEX concentration of 833 mg/kg; and  

• SB-10 (5-7 feet) with a total BTEX concentration of 521 mg/kg. 

 

As discussed in Section 4.1, this area also contained the most extensive tar impacts and 

elevated PID readings in subsurface soil. 

 

As summarized in Table 4-3, benzene, ethylbenzene and toluene were detected at 

concentrations above the commercial and/or unrestricted use SCOs in the following samples: 

 

• SB-03 (5-7 feet)  

• SB-04 (7-9 feet)  

• SB-07 (8-10 feet)  

 

Ethylbenzene was detected at concentrations above the unrestricted use SCO of 1 mg/kg 

in the following samples: 

 

• SB-12 (12-14 feet)  

• SB-14 (13-15 feet)  

• SB-15 (13-15 feet)  

• SB-17 (12-14 feet) 

 

In addition, ethylbenzene and toluene were detected at concentrations above the 

unrestricted use SCOs in the following sample: 

 

• SB-10 (5-7 feet)  
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 SVOCs and PAH 

 

 In addition to PAH compounds, the two samples selected for full TCL SVOC analysis 

[SB-03 (5-7 feet) and SB-07 (8-10 feet)] also exhibited several additional SVOCs, including 

bipheny1, carbazole, p-cresol and phenol.  P-cresol and phenol exceeded the unrestricted use 

SCO of 0.33 mg/kg in SB-03 (5-7 feet).  P-cresol and phenol were detected in SB-03 (5-7 feet) at 

0.47 mg/kg and 0.62 mg/kg, respectively.  Bipheny1 and carbazole do not have established 

commercial or unrestricted use SCOs. 

 

 As shown on Drawing 2, 17 out of the 19 subsurface soil samples exhibited detectible 

concentrations of PAHs with the highest concentrations found within and immediately 

downgradient of the former MGP, including: 

 

• SB-04 (7-9 feet) with a total PAH concentration of 1,104.1 mg/kg; and  

• SB-10 (5-7 feet) with a total PAH concentration of 2,698.7 mg/kg. 

 

As discussed in Section 4.1, this area also contained the most extensive tar impacts and 

elevated PID readings in subsurface soil. 

 

 Total PAH concentrations were also found at relatively high concentrations in several 

samples collected downgradient of the former MGP and adjacent to the Hudson River, 

including: 

 

• SB-14 (13-15 feet) with a total PAH concentration of 1,649.7 mg/kg; and  

• SB-15 (13-15 feet) with a total PAH concentration of 738.9 mg/kg. 

  

 As summarized in Table 4-4, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene 

and chrysene were detected at concentrations above the commercial and/or unrestricted use 

SCOs in the following samples: 
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• SB-03 (5-7 feet) SB-04 (7-9 feet)  SB-07 (8-10 feet) 

• SB-08 (4-6 feet) SB-09 (7-9 feet)  SB-10 (5-7 feet) 

• SB-11 (11-13 feet) SB-12 (12-14 feet)  SB-14 (13-15 feet) 

• SB-15 (13-15 feet) SB-17 (12-14 feet) SB-20 (3-5 feet) 

 

 In addition, benzo(k)fluoranthene, indeno(1,2,3-cd)pyrene and dibenzo(a,h)anthracene 

were detected at concentrations above commercial and/or unrestricted use SCOs in the following 

samples: 

 

• SB-03 (5-7 feet) SB-04 (7-9 feet) SB-08 (4-6 feet) 

• SB-09 (7-9 feet)  SB-10 (5-7 feet) SB-11 (11-13 feet) 

• SB-12 (12-14 feet)  SB-14 (13-15 feet)  SB-15 (13-15 feet) 

• SB-20 (3-5 feet) 

• Only indeno(1,2,3-cd)pyrene  in SB-07 (8-10 feet) 

• Only benzo(k)fluoranthene in SB-17 (12-14 feet) 

 

 In addition, fluorene, acenaphthene, naphthalene, phenanthrene, pyrene and dibenzofuran 

were detected at concentrations above commercial and/or unrestricted use SCOs in the following 

samples: 

 

• SB-04 (7-9 feet) 

• SB-10 (5-7 feet) 

• SB-14 (13-15 feet) 

• Only naphthalene in SB-03 (5-7 feet) and SB-12 (12-14 feet), 

• Only acenaphthene and naphthalene in SB-08 (4-6 feet) 

• Only fluorene, naphthalene, phenanthrene, and dibenzofuran in SB-15 (13-15 feet) 
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In addition, fluoranthene was detected at a concentration above the unrestricted use SCO 

in the following sample: 

 

• SB-10 (5-7 feet) 

 

 TAL Metals and Cyanide 

 

 Two subsurface soil samples, SB-03 (5-7 feet) and SB-07 (8-10 feet), were analyzed for 

all TAL metals.  All 19 subsurface soil samples were analyzed for the presence of cyanide.  

Cyanide was not detected in 16 of the subsurface soil samples.  TAL metals and cyanide were not 

detected above their respective SCOs. 

 

 PCBs 

 

Two subsurface soil samples, SB-03 (5-7 feet) and SB-07 (8-10 feet), were analyzed for 

PCBs.  PCBs were not detected in either sample.  

 

4.4 Groundwater 

 

 As summarized in Table 2-1, a total of 5 monitoring wells (GW-01 through GW-05) were 

installed and sampled as part of the field investigation.  Temporary well point SB-22 and one 

existing NYSDEC well (MW-01) were also sampled.  GW-01 and SB-22 are located upgradient 

of the former MGP and MW-01 and GW-02 are located immediately downgradient (less than 

100 feet) from the former MGP.  Two monitoring wells, GW-01 and GW-05, were selected for 

analysis of TCL VOCs, TCL SVOCs, TAL metals, PCBs and cyanide.  The remaining five 

groundwater samples were analyzed for BTEX, PAHs, and cyanide.  The chemical data 

associated with the groundwater samples are provided in Tables 4-8 through 4-12. 
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 VOCs and BTEX 

 

 In addition to BTEX compounds, the groundwater samples from GW-01 and GW-05 

were selected for full TCL VOC analysis.  Chloroform was detected in GW-01 below its Class 

GA groundwater standard.  No other TCL VOCs were detected.  

 

 As depicted on Drawing 2, three out of the seven groundwater samples exhibited 

detectible concentrations of BTEX with the highest concentrations found downgradient of the 

former MGP and adjacent to the Hudson River, including: 

 

• GW-04 with a total BTEX concentration of  26.3 micrograms per liter (ug/l); 

• GW-03 with a total BTEX concentration of 5.9 ug/l; and  

• GW-02 with a total BTEX concentration of 1.2 ug/l. 

 

As summarized in Table 4-8, monitoring well GW-04 was the only sample that exhibited 

elevated concentrations of BTEX exceeding Class GA groundwater standards.  Benzene, 

ethylbenzene, o-xylene, and m&p-xylene have Class GA groundwater standards of 1, 5, 5, and 

5 ug/l, respectively and were detected in GW-04 at concentrations of 3.5, 8.7, 7 and 7.1 ug/l, 

respectively.   

 

 SVOCs and PAH 

 

 In addition to PAH compounds, the groundwater samples collected from GW-01 and 

GW-05 were selected for full TCL SVOC analysis.  Benzaldehyde was detected in GW-01 at a 

concentration of 2.1 ug/l. Benzaldehyde does not have an established Class GA groundwater 

standard.  No other TCL SVOCs were detected other than PAH compounds in GW-05.  

 

 As depicted on Drawing 2, four out of the seven groundwater samples exhibited 

detectible concentrations of PAHs with the highest concentrations found downgradient of the 

former MGP and adjacent to the Hudson River, including: 
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• GW-04 with a total PAH concentration of 78.1 ug/l; and 

• GW-03 with a total PAH concentration of 41.2 ug/l. 

 

As summarized in Table 4-9, the groundwater sample collected from monitoring well 

GW-04 exhibited concentrations of acenaphthene and naphthalene above their respective Class 

GA groundwater standards of 20 ug/l and 10 ug/l.  The sample collected from monitoring well 

GW-03 exhibited a concentration of naphthalene above the Class GA groundwater standard.  The 

highest concentrations were detected in GW-04 with acenaphthene detected at 29 ug/l and 

naphthalene detected at 19 ug/l. 

 

 TAL Metals and Cyanide 

 

 Due to the high turbidity of groundwater samples collected from the GW-01 and GW-05, 

TAL metals were analyzed for unfiltered (total) and filtered (dissolved phase) concentrations.  

As expected, the filtered groundwater samples generally exhibited lower metal concentrations 

than the corresponding unfiltered metal samples.  It should be noted that with groundwater 

samples, filtered samples provide a more accurate measure of the actual metal concentrations 

when compared to unfiltered samples given the inherent turbidity of the groundwater samples.  

 

 The groundwater samples exhibited concentrations of iron, manganese and/or sodium 

which exceeded the Class GA groundwater standards.  Iron exceeded the Class GA groundwater 

standards in both unfiltered and filtered samples for GW-01 and GW-05.  Filtered iron has a 

Class GA groundwater standard of 300 ug/l and the highest concentration was detected in 

GW-05 at 2,370 ug/l.  Manganese also exceeded the Class GA groundwater standard for both the 

unfiltered and filtered sample for GW-05.  Filtered manganese has a Class GA groundwater 

standard of 300 ug/l and was detected in GW-05 at 1,320 ug/l. Sodium exceeded the Class GA 

groundwater standard in both total and filtered samples for GW-01 and GW-05.  Filtered sodium 

has a Class GA groundwater standard of 20,000 ug/l and the highest concentration was detected 

in GW-05 at 169,000 ug/l.   
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 All seven groundwater samples were analyzed for the presence of cyanide.  Cyanide was 

not detected in five of the groundwater samples.  Cyanide was detected in GW-02 and GW-03, 

but not at a concentration  above the Class GA groundwater standard of 200 ug/l. 

 

 PCBs 

 

Two groundwater samples, GW-01 and GW-05, were analyzed for PCBs.  PCBs were not 

detected in either sample.  

 

4.5 Sub-Slab Vapor and Indoor Air 

 

 As discussed in Section 2.6, a total of two indoor air, two sub-slab vapor and one outdoor 

ambient air sample were collected in order to determine if soil vapor intrusion of MGP-related 

contaminants is a potential concern within the Cold Spring Boat Club building.  All chemical 

data associated with these samples are provided on Tables 4-13 and 4-14, in Appendix B.  The 

results of the indoor and outdoor air analysis have been compared to the New York State 

Department of Health (NYSDOH) background indoor air data for fuel oil-heated homes (Table 

C1, 75th percentile), dated October 2006.  Note that there are no relevant background guidance 

values for sub-slab air data.  As part of the vapor intrusion investigation, D&B completed an 

inventory of chemicals and products stored in the Boat Club building that may contain VOCs 

and influence the indoor air test results.   

 

 A number of VOCs were detected in both sub-slab soil vapor samples (SG-01 and 

SG-02), including acetone, benzene, carbon disulfide, cyclohexane, 1,2,4-trimethylbenzene, 

heptane, m/p-xylene, methyl ethyl ketone (MEK), methylene chloride, n-hexane, 

O-dichlorobenzene, tetrachloroethylene, toluene and trichlorofluoromethane.  With the exception 

of benzene, m/p-xylene, 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene, the above listed 

chemicals are not associated with MGP tar.  In addition, acetone is a common laboratory 

contaminant. 
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 The ambient air samples (IA-01 and IA-02) collected from within the Boat Club building 

were found to contain a number of VOCs, but carbon tetrachloride was the only compound 

detected above the NYSDOH background data.  Several MGP-related VOCs were detected in the 

indoor air samples below the NYSDOH background data, including benzene, xylene and toluene.  

However, these compounds are also found in a wide variety of products such as gasoline and 

other petroleum distillates which are stored in the Boat Club building.  Carbon tetrachloride is 

not associated with MGP tar, but is found in a wide range of consumer products, including 

cleaning fluids and aerosol propellants.  The one ambient air sample (AA-01) collected outside 

the Boat Club building also exhibited carbon tetrachloride above the NYSDOH background data. 

 

4.6 Surface Water Sediment 

 

As discussed in Section 2.7, six surface water sediment samples (SS1S, SS1D, SS2S, 

SS2D, SS3S and SS3D) from three locations on the Hudson River downgradient of the former 

MGP site were collected for VOC and SVOC analysis by the NYSDEC in October 2008.  A 

copy of the NYSDEC report is provided in Appendix E.  VOCs and SVOCs were not detected 

above NYSDEC Technical Guidance for Screening Contaminated Sediments (revised on 

January 25, 1999). 

 

The following VOCs were detected in the surface water sediment samples: acetone, 

chloroform and 2-butanone.  None of these compounds are listed in the NYSDEC Technical 

Guidance for Screening Contaminated Sediments.  In addition, acetone and chloroform were 

detected in the associated method blank and 2-butanone is a common laboratory contaminant.   

 

 The total BTEX concentrations were non-detect in all six surface water sediment 

samples.  The total BTEX data is presented on Drawing 2. 

 

 The following SVOCs were detected in the surface water sediment samples: 

fluoranthene, pyrene, benzo(a)anthracene, chrysene, phenanthrene, benzo(b)fluoranthene, 

benzo(a)pyrene and benzo(g,h,i)perylene.  Chrysene and benzo(g,h,i)perylene are not listed in 

the NYSDEC Technical Guidance for Screening Contaminated Sediments. The remaining 
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compounds were detected at concentrations below the criteria. Benzo(a)anthracene, 

benzo(b)fluoranthene and benzo(a)pyrene have Human Health Bioaccumulation Sediment 

Criteria of 0.7 mg/kg.  The highest concentration was detected in SS2D for benzo(a)anthracene  

at 0.27 mg/kg.  Fluoranthene, pyrene and phenanthrene have Benthic Aquatic Life Chronic 

Toxicity Sediment Criteria of 1,020 mg/kg, 961 mg/kg, and 120 mg/kg, respectively.  The 

highest concentration was detected in SS3D for pyrene at 0.5 mg/kg.  

 

 The total PAH concentrations ranged from non-detect in three surface water sediment 

samples to 2.38 mg/kg in SS3D.  The total PAH data is presented on Drawing 2. 

 

4.7 Exposure Assessment 

 

 The purpose of this exposure assessment is to determine how and when an individual 

might be exposed to contaminants of potential concern associated with the Cold Spring former 

MGP site.  A contaminant of potential concern (COPC) is any chemical detected above the 

NYSDEC cleanup guidelines in a medium, which could produce adverse health effects under the 

right conditions of dose and exposure.  For exposure to occur, there must be a complete 

“pathway of exposure” where a person can come into contact with COPCs.  For a pathway to be 

complete, there must be:  (1) a source or medium containing the COPCs; (2) a location where 

human contact can take place (i.e., an exposure point); and  (3) a feasible means for the COPC to 

enter the person’s body.  The person who could come into contact with the COPC at an exposure 

point is called a “receptor.”  The ways in which the COPC can enter the body are called “routes 

of exposure.”  Ingestion (by mouth), dermal (contact with skin) and inhalation (breathing into the 

lungs) are the routes of exposure considered in this and other human health risk assessments.  

This assessment considers both current and potential future exposures. 

 

 As with any exposure assessment, it is not intended to predict disease outcome, but 

rather, is meant to be used as a tool to make decisions regarding the need for remediation or the 

institution of precautionary measures, such as limiting the affected area to non-residential land 

uses.  Given the available information for this site, and keeping the purpose of the assessment in 

mind, the following evaluation for the Cold Spring former MGP site is qualitative in nature.  
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Consistent with the previous presentation of the environmental data, the exposure is presented by 

medium of interest. 

 

 Surface Soil 

 

 A number of contaminants were detected above the unrestricted SCOs in the six on-site 

surface soil samples, as well as the two background surface soil samples, including PAHs, lead, 

chromium, cadmium, mercury and silver.  However, the background soil samples actually 

exhibited some of the highest metal concentrations, indicating the observed metal concentrations 

are typical of background soil concentrations within the vicinity of the former MGP and are not 

necessarily attributable to MGP-related contamination.  The elevated metal concentrations 

detected in the ICS background surface soil samples further support this hypothesis. 

 

 PAHs detected in on-site surface soil samples SS-04 and SS-05 were found at 

concentrations well above background concentrations and above the NYSDEC unrestricted use 

SCOs.  While PAHs are found in a wide range of materials, including asphalt and petroleum 

products, it is possible that the PAHs detected at these locations are, in part, from MGP tar.  Both 

SS-04 and SS-05 were collected along the southern end of the parking area located to the east of 

the Cold Spring Boat Club building, which is accessible to the public.  Therefore, there exists the 

potential for exposure to the PAHs by on-site receptors who may visit this area through dermal 

contact and inhalation of windblown dust.  However, SS-04 and SS-05 represent a relatively 

small area containing elevated concentrations of PAHs. 

 

 Subsurface Soil 

 

 As detailed in Section 4.3, tar-impacted soil has been detected within the immediate 

vicinity of the former MGP site, with BTEX and PAHs exceeding the NYSDEC commercial use, 

as well as unrestricted use SCOs.  As shown on Figure 4-1, tar-impacted soil is also present 

further downgradient of the former MGP site within the Cold Spring Boat Club property, a 

portion of New Street and the corner of New Street and West Street.  However, at all boring 

locations, tar impacts were at depths of 2 feet or greater and, as a result, direct exposure of these 
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contaminants will not occur under existing conditions.  The only significant potential for 

exposure to the subsurface soil contaminants under current site conditions is for 

utility/construction workers who may need to complete excavations associated with the 

installation or repair of subsurface utilities in impacted areas.  During such excavation activities, 

workers could be exposed to subsurface soil contaminants through several routes of exposure, 

including dermal contact and inhalation.   

 

 Groundwater 

 

 The completed groundwater sampling identified relatively low level contamination in the 

four groundwater monitoring wells located downgradient of the former MGP site. While several 

BTEX and PAH compounds were found to exceed NYSDEC Class GA groundwater standards, 

groundwater in the vicinity of the former MGP site is not used as a source of drinking water.  

According to available information, there are no known private or public groundwater supply 

wells within the Village of Cold Spring.  The Village obtains its water supply from a reservoir 

located approximately 3 miles to the west of the Village.  Therefore, the direct exposure to 

groundwater contaminants is not expected under current conditions.  Similar to subsurface soil 

contaminants, utility construction workers who are required to perform excavation activities in 

areas downgradient of the former MGP site could be exposed to groundwater contaminants.   

 

 While groundwater containing BTEX and PAHs will discharge to the Hudson River, 

concentrations were found to be relatively low, and there is no evidence of free-phase NAPL or 

tar.  Therefore, the natural flow of groundwater to the Hudson River is not expected to have an 

adverse impact to this resource.  The surface water sediment sampling performed by the 

NYSDEC in the area of groundwater discharge has confirmed that significant impacts to the 

Hudson River have not occurred. 

 

 Indoor Air 

 

 The indoor vapor intrusion study performed at the Cold Spring Boat Club building 

determined that no MGP-related VOCs were present in indoor air above NYSDOH background 
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concentrations.  Several MGP-related VOCs were detected in the indoor air samples, but the 

presence of these compounds is likely the result of gasoline and other petroleum distillates being 

stored in the Boat Club building.  Therefore, intrusion of MGP-related contaminants present in 

subsurface soil and groundwater into the Boat Club building is not considered a potential route 

of exposure. 

 

 Future Use and Potential Exposure Routes 

 

 Based on information provided by the Village of Cold Spring, there are no plans for the 

redevelopment of the Village parking lot or the Cold Spring Boat Club property.  In addition, 

there are no major utility work or excavation activities planned for New Street or the corner of 

New Street and West Street.  Therefore, site conditions are not expected to change in the 

foreseeable future.  As discussed under Section 7.0, remedial actions are recommended to be 

completed, which will reduce the overall subsurface contaminant mass related to the former 

MGP site, as well as remove any identified potential routes of exposure related to surface soil 

located in the vicinity of the Village parking lot. 

 

4.8 Summary of Conditions 

 

 This section provides a summary of the overall extent of contamination and potential 

routes of exposure associated with the Cold Spring former MGP site. 

 

 MGP tar and related chemical constituents have been identified in subsurface soil and 

groundwater within and downgradient (southwest) of the former MGP site.  The most significant 

tar impacts are present to the south and southwest of the former gas holder in an area generally 

restricted to the Village public parking lot and surrounding lawn areas.  BTEX and PAHs are 

found at concentrations above unrestricted and commercial SCOs in this area.  The MGP tar 

impacts do not appear to extend into adjacent residential properties located to the east.  The most 

significant MGP tar impacts are located at least 2 feet below grade in the parking lot area and, 

therefore, direct exposure to this contamination is not expected under existing conditions.   
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 Two surface soil samples collected from the Village parking lot were found to contain 

PAHs in excess of unrestricted and commercial SCOs.  While present in a wide range of 

materials including asphalt and other petroleum products, it is possible that the PAHs are 

associated with MGP tar.  Given the shallow nature of the soil, these contaminants are 

potentially accessible to the public.  Therefore, the presence of the PAHs in shallow soil 

represents a potential exposure pathway. 

 

 MGP tar and related chemical constituents are present in subsurface soil extending 

downgradient from the former MGP site in a west/southwesterly direction as shown on Figure 4-

1.  However, tar impacts are found at a minimum of 4 feet below grade in downgradient areas 

west of the Boat Club building and, therefore, direct exposure to these contaminants is not 

expected under current conditions.  The vertical extent of tar impacts in downgradient areas 

appears to be limited to a maximum depth of 13 feet below grade.  As discussed in Section 3.1.2, 

the low permeable clay unit present up to 20 feet thick in this area likely limits the vertical 

migration of tar.  In general, BTEX and PAH concentrations are found at lower concentrations in 

these downgradient areas when compared to soil in the immediate vicinity of the former MGP.  

However, elevated levels of PAHs were detected in several downgradient soil borings including 

SB-14 and SB-15. 

 

 Evidence of free phase NAPL or tar was not detected in the monitoring wells located 

downgradient of the former MGP site. BTEX and PAHs were detected in these downgradient 

monitoring wells at relatively low concentrations.  Several contaminants exceeding NYSDEC 

Class GA groundwater standards were identified in the samples collected from monitoring wells 

GW-03 and GW-04.  However, this groundwater is not utilized as a source of drinking water and 

direct exposure to these contaminants is not expected under current conditions. 

 

 The soil vapor intrusion study completed at the Cold Spring Boat Club building indicates 

vapor intrusion of MGP-related contaminants present in soil and groundwater underlying the 

structure is not occurring and, therefore, is not considered a potential route of exposure. 
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 Based on a southwesterly flow of groundwater, it is likely that groundwater containing 

BTEX and PAHs will discharge to the Hudson River.  However, sampling of river sediments 

performed by the NYSDEC did not identify these contaminants at significant concentrations.  
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5.0 REMEDIAL TECHNOLOGY ASSESSMENT 

 

5.1 Introduction 

 

 In general, response actions which satisfy remedial objectives for a site include 

institutional, isolation, containment, removal or treatment actions which will be developed into 

alternatives.  In addition, New York State Department of Environmental Conservation 

(NYSDEC) Division of Environmental Remediation draft technical guidance for site 

investigation and remediation dated December 2002 (DER-10) requires the evaluation and 

comparison of a no-action alternative as well as a “pre-disposal conditions” alternative to the 

remaining alternatives.  Each alternative for each media of concern are developed to satisfy the 

remedial actions objectives for the site or the specific area of concern.  Technologies and process 

options, which are available commercially and have been demonstrated to be successful for 

remediating sites with similar contaminants of concern, are identified in the discussion below.  

The technologies which are not appropriate for the site due to site specific factors or constraints 

have not been included for further consideration. 

 

 Regarding the technologies selected for evaluation, it should be noted that various in situ 

treatment technologies requiring longer timeframes and offering less certain degrees of 

effectiveness were not considered applicable due to the existing and future use of the site. For 

example, in-situ chemical oxidation includes the injection of an oxidant into the subsurface to 

destroy the dissolved phase contaminants in groundwater.  A limiting factor for this technology 

is that the oxidant is not as effective with residual non aqueous phase liquid.  Since there is not a 

significant dissolved phase contaminant at this site, this technology will not be considered 

further.   

 

 Another example of an in-situ treatment technology is in-situ thermal desorption or in-

situ thermal destruction.  This technology relies on raising the temperature of the soils to 

decrease the viscosity of the tar material and therefore increase the recoverability of the tar 

through liquid extraction wells.  A vacuum is also applied to the subsurface to recover any 

organic compounds volatilized during the heating process.  Recovered tar material and vapors 
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are either treated on-site or removed off-site.  Since no significant pooling of manufactured gas 

plant (MGP) tar was documented at the site, this technology was not considered as technically 

viable. 

 

 The remedial technologies discussed below are considered potentially applicable with 

regard to remediation of the contaminated soil found at the site.  Although separate remedial 

actions for groundwater impacts are not identified, groundwater extraction and treatment would 

be performed to dewater soil as necessary during excavation. Post-remediation groundwater 

monitoring is also included as a potentially viable institutional control. 

 

5.2 No Action 

 

 The no-action alternative will be considered pursuant to DER-10 as described above.  

The no-action alternative will serve as a baseline to compare and evaluate the effectiveness of 

other actions.  Under the no-action scenario, limited remedial response actions may be 

considered, including monitoring.  Monitoring will consist of periodic groundwater sampling to 

evaluate changes over time in conditions at the site, and to ascertain the level of any natural 

attenuation which may occur or any increase in contamination which may necessitate further 

remedial action.  Natural attenuation (under the no action alternative), as opposed to active 

remediation, relies on naturally occurring physical, chemical and biological processes (dilution, 

dispersion and degradation) to reduce contaminant concentration.   

 

5.3 Institutional Controls 

 

 For alternatives where contaminated soil would remain on-site, institutional controls will 

be required to restrict use of the property and disturbances of the subsurface soil.  An 

institutional control is any non-physical means of enforcing restriction on the use of a real 

property that limits human and environmental exposure, restricts the use of groundwater, 

provides notice to the potential owners, operators, or members of the public, or prevents actions 

that would interfere with the effectiveness of the remedial program.  Types of institutional 

controls include implementation of an environmental easement that would require a soil 
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management plan including notifications prior to ground intrusive activities, health and safety 

issues and an operations, maintenance and monitoring plan.  Institutional controls can also 

include deed restrictions, discharge permits, site security (other than fencing), local permits, 

consent orders/decrees, zoning restrictions, groundwater use restrictions, condemnation of 

property and public health advisories.  Institutional controls are potentially applicable to the site 

and will be considered further. 

 

5.4 Excavation and Off-site Disposal 

 

 Excavation and off-site disposal would be an active remedial response action and would 

include removal of contaminated soil from the site and disposal of the contaminated soil at an 

off-site permitted landfill or treatment facility.  Standard excavation equipment would be utilized 

to excavate contaminated soil.  Excavated areas where the contaminated soil has been removed 

would be replaced with clean fill obtained from a permitted facility.   

 

 This technology is commercially available, can be implemented at the site and would 

allow for the achievement of remedial action objectives developed for the site.  Since it would 

provide for removal of MGP impacted soils and disposal or treatment of the soil off-site, it 

would provide for protection to human health and the environment.  Therefore this technology 

would be considered further.   

 

5.5 In-situ Solidification 

 

 In-situ solidification involves mixing a binding reagent with the contaminated media or 

waste either in-situ or ex-situ.  In-situ solidification has been used to treat both organic and 

inorganic contaminants.  Cement-based mix designs are most commonly used however a variety 

of additives such as fly ash, hydrated lime, bentonite can also be used. 

 

 In-situ solidification can be implemented using large diameter augers, rake injectors or 

rotating mixing devices.  Both rake injectors and rotating mixing devices can be attached to 

heavy equipment such as excavators and are generally used for shallow soils.  For deeper soils 
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large diameter augers, generally between 5 to 10 feet in diameter, capable of mixing to depths up 

to 30 to 40 feet below ground surface can be utilized.  The augers are hollow stemmed and as the 

auger penetrates the soil a slurred reagent is pumped through the mixing shaft and exits through 

jets located on the auger flighting.  The result of the mixing of the contaminated soil with the 

cement mixture is a monolithic solid that minimizes contaminant migration.   Solidification 

converts contaminants into less soluble, mobile or toxic forms.   

 

 This technology is commercially available and may be completed in-situ and therefore 

may have fewer impacts to the site during implementation than excavation and off-site removal.  

This technology has been proven to be successful at remediating MGP impacted soil at other 

sites in New York State.  Therefore, this technology will be considered for further evaluation.   

 

5.6 Hydraulic Barrier Technologies 

 

 Although there is not a significant groundwater plume emanating from the source area, as 

discussed in Section 4.0, it appears as if the MGP tar material may have migrated from the 

source area toward the Hudson River.  In an attempt to mitigate further migration of the MGP tar 

to the river, subsurface hydraulic barriers may be applicable to site remediation and achievement 

of the remedial action objectives for the site.   

 

 Low permeability subsurface walls can be constructed into a low permeability underlying 

material such as clay or competent bedrock which would serve as the lower confining barrier.  

The wall could consist of bentonite slurry with a thickness of about 3 feet, similar to the in situ 

solidification or it could be constructed of sheet pile walls.  Both walls would need to be 

constructed to a depth of approximately 20 feet in the area of the Hudson River in order to 

provide a barrier between MGP impacted material and the Hudson River.  MGP tar material 

migrating from the source area would be mitigated by the presence of the wall. 

 

 For the Cold Spring former MGP Site, the hydraulic barrier technologies achieve the 

same remedial action objectives as in-situ solidification with regard to mitigation of migration of 

contaminants to the Hudson River.  However, in-situ solidification would provide the added 
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benefit of solidification of a portion of the contaminant mass.  Therefore, although potentially 

applicable, this technology will not be considered further in lieu of in-situ solidification. 

 

5.7 Surface Barriers 

 

 Potentially applicable isolation/containment technologies include surface barriers, such as 

permeable covers and low permeability caps.  These technologies are designed to prevent direct 

contact with contaminants from the area of concern, and do not provide any treatment for the 

isolates/contained contaminated soil.  Various forms of surface barriers also significantly reduce 

the infiltration of precipitation into contaminated soil, and minimize surface runoff and contact 

with contaminated material.  Low permeability caps have an advantage over permeable covers in 

that these technologies would limit infiltration in addition to mitigating direct contact with 

contaminated material.  However, low permeability caps are more costly, require a sloped 

surface to promote runoff and may preclude/limit the future use of the capped area and require 

additional maintenance.   

 

 The majority of the site is currently covered with a macadam/gravel material or the boat 

yard building.  Surface soil contamination is limited to an area on the southern portion of the 

parking area.  Contaminated subsurface soil is greater than 2 feet below ground surface.  

Although there is potential for exposure to contaminated surface soil, the area of contamination 

is limited in extent.  In addition, exposure to the contaminants in the subsurface will not occur 

under current site usage.   Although placement of a surface barrier would prevent contact with 

the limited area of the contaminated surface soil along the south end of the parking area, it would 

not provide any additional protection for reducing contact with the contaminated subsurface soils 

and therefore this alternative will not be considered further.   

 

5.8 Remedial Technology Assessment Summary 

 

 Based on the screening of remedial technologies, excavation and off-site disposal and in-

situ solidification will be the only response actions that will be retained for further consideration, 

either as remedial alternatives in and of themselves or in combination to form alternatives.  No 
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action and institutional controls will also be evaluated further in combination with the response 

actions to form alternatives.    
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6.0 POTENTIAL REMEDIAL ALTERNATIVES EVALUATION 

 

6.1 Introduction 

 

 Based on the preliminary evaluation of the remedial technologies discussed in 

Section 5.0, the technologies selected for further consideration were developed into potential 

remedial alternatives.  The purpose of this section is to provide an engineering evaluation of 

potential remedial alternatives for the Cold Spring former Manufactured Gas Plant (MGP) site. 

The goal of this evaluation is to demonstrate how the selected remedy would be protective of 

human health and the environment.  For the site, five remedial alternatives were developed for 

consideration: 

 

• Alternative 1:  No Action with Institutional Controls 

• Alternative 2:  Excavation and Off-site Disposal of all Soil exceeding  Recommended 
Soil Cleanup Objectives (RSCOs) 

• Alternative 3:  Partial Excavation and Off-site Disposal with Institutional Controls 

• Alternative 4:  Partial Excavation and Off-Site Disposal with In-situ Solidification 
and Institutional Controls 

• Alternative 5:  In-Situ Solidification with Institutional Controls 

 

 The above alternatives have been evaluated against the following nine remedy selection 

factors in accordance with the requirements set forth in DER -10.   

 

 Conformance to Standards and Criteria

 

 Conformance with applicable regulatory standards and criteria evaluates the alternatives 

against the federal and New York State standards and criteria identified for the site. This 

evaluation also considers the remedial action objectives developed for the site in Section 1.5. 

These standards are considered a minimum performance specification for each remedial 

alternative under consideration.  
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 The following is a list of major SCGs that apply to the site: 

 

• Technical and Operational Guidance Series - New York State Ambient Water Quality 
Standards and Guidance Values 

• 6 NYCRR Part 364 - Waste Transporter Permits 

• 6 NYCRR Part 370 - Hazardous Waste Management System 

• 6 NYCRR Part 375 – Environmental Restoration Program 

• 6 NYCRR Part 376 - Land Disposal Restrictions 

• 29 CFR Part 1910.120 - Hazardous Waste Operations and Emergency Response 
Standard 

• 29 CFR Part 1926 - Safety and Health Regulations for Construction 

• TAGM 4031 - Fugitive Dust Suppression and Particulate Monitoring Program at 
Inactive Hazardous Waste Sites 

• TAGM 4061 - Management of Coal Tar Waste and Coal Tar Contaminated Soils and 
Sediment from former Manufactured Gas Plants (MGPs) 

• New York State Department of Health (NYSDOH) Generic Community Air 
Monitoring Plan 

• NYSDEC Technical and Operation Guidance Series (TOGS) (1.1.1) Ambient Water 
Quality Standards and Guidance Values. 

• NYSDEC Air Guide 1 - Guidelines for the Control of Toxic Ambient Air 
Contaminants 

• NYSDEC Draft DER-10 Technical Guidance for Site Investigation and Remediation 
December 2002 

• NYSDEC Municipal Assistance for Environmental Restoration Projects Procedures 
Handbook – July 2004 

 

 Overall Protectiveness of Public Health and the Environment

 

 Protection of health and the environment is evaluated on the basis of estimated reductions 

in the potential for both human and environmental exposure to contaminants for each remedial 
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alternative. The evaluation focuses on whether a specific alternative achieves adequate protection 

under the conditions of the site’s future use and how site risks are eliminated, reduced or 

controlled through treatment, engineering or institutional controls. An integral part of this 

evaluation is an assessment of long-term residual risks to be expected after remediation has been 

completed. Evaluation of the human health and environmental protection factor is generally 

based, in part, on the findings of the exposure assessment. 

 

 Short-Term Effectiveness and Impacts 

 

 Evaluation of short-term effectiveness and impacts of each alternative examines health 

and environmental risks likely to exist during the implementation of a particular remedial 

alternative. Principal factors for consideration include the expediency with which a particular 

alternative can be completed, potential impacts on the nearby community, on-site workers and 

environment, and mitigation measures for short-term risks required by a given alternative during 

the necessary implementation period. 

 

 Long-Term Effectiveness and Permanence 

 

 Examination of long-term impacts and effectiveness for each alternative requires an 

estimation of the degree of permanence afforded by each alternative. To this end, the anticipated 

service life of each alternative must be estimated, together with the estimated quantity and 

characterization of residual contamination remaining on-site at the end of this service life. The 

magnitude of residual risks must also be considered in terms of the amount and concentrations of 

contaminants remaining following implementation of a remedial action, considering the 

persistence, toxicity and mobility of these contaminants, and their propensity to bioaccumulate. 

This evaluation also includes the adequacy and reliability of controls required for the alternative, 

if required. 
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 Reduction in Toxicity, Mobility and/or Volume of Contamination 

 

 Reduction in toxicity, mobility and/or volume of contamination is evaluated on the basis 

of the estimated quantity of contamination treated or destroyed, together with the estimated 

quantity of waste materials produced by the treatment process itself. Furthermore, this evaluation 

considers whether a particular alternative would achieve the irreversible destruction of 

contaminants, treatment of the contaminants or merely removal of contaminants for disposal 

elsewhere. Reduction of the mobility of the contaminants at the site is also considered in this 

evaluation. 

 

 Implementability

 

 Evaluation of implementability examines the difficulty associated with the installation 

and/or operation of each alternative on-site and the proven or perceived reliability with which an 

alternative can achieve performance goals. The evaluation examines the potential need for future 

remedial action, the level of oversight required by regulatory agencies, the availability of certain 

technology resources required by each alternative and community acceptance of the alternative. 

 

 Cost  

 

 Cost evaluations presented in this document estimate the capital, and operation, 

monitoring and maintenance (OM&M) costs associated with each remedial alternative. From 

these estimates, a total present worth for each option is determined. 

 

 The following sections provide a more detailed description of the remedial alternatives. 
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6.2 Description of Remedial Alternatives  

 

 6.2.1 Alternative 1:  No Action with Institutional Controls

 

 The no-action alternative will be considered and serve as a baseline to compare and 

evaluate the effectiveness of other actions.  Under the no-action scenario, limited remedial 

response actions may be considered, including monitoring of groundwater.   

 

 Since no contamination would be removed, institutional controls would be necessary 

under this alternative. These institutional controls include establishment of an environmental 

easement, which would: 

 

1. Ensure appropriate future use/control of the site that would protect human health and 
the environment; 

2. Include a restriction prohibiting use of groundwater to ensure there would not be any 
future exposures to groundwater; 

3. Include required notifications prior to any ground-intrusive activities that may 
encounter contaminated materials (notification of NYSDEC and on-site workers 
would be required prior to excavating soil). 

4. Include a soil management plan identifying requirements in the event of excavation, 
which would be included as part of the Operations, Maintenance and Monitoring 
(OM&M) Plan; 

5. Include a Health and Safety Plan and Community Air Monitoring Plan for use during 
future ground-intrusive activities, which would be described in the OM&M Plan; 

6. Include provision for groundwater monitoring, as discussed below, which would be 
described in the OM&M Plan; 

7. Include an annual inspection program to ensure appropriate use of the site and 
minimize the potential for exposures, which would be included as part of the OM&M 
Plan; and 

8. Include an annual certification program requiring the certification that the 
institutional and/or engineering controls are in place, have not been altered and are 
still effective, which would be described in the OM&M Plan. 
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 Although groundwater quality is not expected to improve significantly over time under 

this alternative, groundwater monitoring would also be included as part of this alternative. 

Monitoring would consist of periodic groundwater sampling to evaluate changes in groundwater 

contaminant concentrations and to ascertain the level of any natural attenuation which may 

occur. Groundwater monitoring would involve quarterly sampling of one upgradient well and 

one downgradient well for 2 years. Subsequent to the first 2 years of monitoring, the 

groundwater data will be evaluated to determine future groundwater monitoring requirements. 

Groundwater samples would be analyzed for volatile organic compounds (VOCs) and 

semivolatile organic compounds (SVOCs). An OM&M plan that provides more detail regarding 

post-remediation monitoring would be prepared and submitted to NYSDEC for approval and 

would be included as part of the environmental easement for the site. The OM&M Plan would be 

maintained on-site. 

 

 6.2.2 Alternative 2:  Excavation and Off-Site Disposal  

 

 This alternative includes the excavation of all MGP-impacted soil, including the most 

extensive MGP tar-impacted soil encountered within and immediately downgradient of the “hot 

spot” area. With the exception of the “hot spot” area, a majority of the MGP-impacted soil is 

located in seams, some less than a foot in thickness, at depths up to 13 feet below ground 

surface.  Contaminated surface soil within the parking area will also be removed as part of this 

alternative.  Underground structures identified as part of the geophysical survey of the site will 

be removed as well.  Therefore, in the area requiring excavation, non-impacted soil could be 

removed and staged for replacement in order to remove the contaminated soil.  Based on the 

results of the site characterization, the estimated volume of contaminated soil requiring 

excavation is approximately 13,300 cubic yards (in-place volume). Of the 13,300 cy of soil to be 

excavated, approximately 5,700 cy of material may be MGP impacted.  This conservative 

estimate assumes that the material under the Cold Spring Boat Club building has MGP-impacted 

soil from shallow depths to 15 feet below ground surface similar to the “hot spot” area and the 

remaining area has an average thickness of 5 feet of MGP-impacted soil.  The estimated area of 

soil to be excavated for this alternative is shown on Figure 6-1. 
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 In order to implement this technology, the Cold Spring Boat Club building and associated 

storage area, the Village parking area and portions of New Street and West Street would need to 

be demolished/removed in order to access the contaminated soil.  Utilities located in New and 

West Street may need to be temporarily disconnected in order to access contaminated soil.  

 

 Once contaminated soil is removed from the site, clean fill from an off-site approved 

source would be used for backfilling the excavation. Fill would be approved by NYSDEC prior 

to placement. 

 

 Where appropriate, sheet piling would be installed to stabilize the excavation, as well as 

reduce the volume of groundwater entering the excavation.  Since the depth to groundwater at 

the site is only a few feet below ground surface, groundwater will need to be extracted during 

excavation activities in order to dewater the excavation.  Groundwater extracted during the 

dewatering process would be contained and disposed of off-site. 

 

 The potential for generation of vapors, odors and dust would exist during implementation 

of this alternative and, as a result, implementation of appropriate controls would be necessary. 

Air monitoring would be conducted during remediation activities in accordance with NYSDEC 

and NYSDOH requirements to protect the health and safety of on-site workers and the 

surrounding community. Odor/vapor and dust controls would be implemented in conformance 

with the construction contractor’s Health and Safety Plan and Community Air Monitoring Plan. 

Standard emission control techniques include: 

 

• Installing gravel pads at vehicle egress points; 

• Application of wetting agents to soil; 

• Tarping/covering containers; 

• Application of foam vapor suppressants to soil; 

• Using spray misters; and 

• Covering of stockpiled soil and inactive excavations. 
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 At the completion of the excavation, endpoint soil samples will be collected from the 

bottom of the excavation. The purpose of the sampling is to confirm that the contaminated soil 

has been removed from the site.  Sampling frequency will follow NYSDEC DER-10 technical 

guidance.   

 

 Since all contaminated soil would be removed, institutional controls would not be 

required to restrict use of the property. Groundwater monitoring would also not be included in 

this alternative. 

 

6.2.3 Alternative 3:  Partial Excavation, Off-site Disposal with Institutional Controls 
 

 This alternative includes excavation of the “hot spot” source area where the most 

extensive MGP tar impacts were encountered within and immediately downgradient of the 

former MGP site.  Soils in this area showed evidence of tar and/or heavy staining and tar odors 

extending from approximately 2 feet to 15 feet below grade.  This “hot-spot” or source area is 

shown on Figure 6-1. As shown on Figure 6-1, this area is primarily limited to the Village 

parking area adjacent to the Cold Spring Boat Club.  Excavation of this area would removal all 

remaining underground structures related to the former MGP site and would also remove 

contaminated surface soil found in the southern portion of the parking area.  Using the 

information obtained during the site characterization, the estimated volume of contaminated soil 

to be excavated and disposed of off-site for this alternative is approximately 2,400 cubic yards 

(in-place volume). The estimated volume is based on excavation of approximately 4,300 square 

feet to an average depth of approximately 15 feet below ground surface. A conservative 

excavation depth of 15 feet was selected based on the review of available subsurface soil data, as 

well as information concerning the depth of the clay unit or bedrock in the area. Shallower 

excavation depths are expected on the south side of the excavation due to the presence of 

bedrock well above 15 feet.   

 

 Clean fill from an off-site approved source would be used for backfilling the excavation.  

Fill would be approved by NYSDEC prior to placement. 
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 Where appropriate, sheet piling would be installed around the excavation area and 

dewatering would be performed. Excavation sidewall stabilization would address 

implementation issues such as the proximity of the Cold Spring Boat Club building and the 

shallow depth to bedrock on the southern portion of the site.  Extracted groundwater from the 

dewatering system would be contained and disposed of off-site.  Vapor/odor emissions and dust 

controls would be employed, as necessary, based on the air monitoring program to protect the 

health and safety of workers and the surrounding community during remediation activities. 

 

 Since only a portion of the MGP-impacted soil would be removed, engineering and 

institutional controls would be necessary under Alternative 3. These institutional controls include 

establishment of an environmental easement, which would include the items listed in 

Alternative 1. 

 

 Although groundwater quality is expected to improve through the removal of 

contaminated soil and dewatering, MGP-impacted soil would remain on the site and may 

continue to impact groundwater quality.  Therefore, groundwater monitoring would also be 

included as part of this alternative. Monitoring would consist of periodic groundwater sampling 

to evaluate changes in groundwater contaminant concentrations and to ascertain the level of any 

natural attenuation which may occur. Groundwater monitoring would involve quarterly sampling 

of one upgradient well and one downgradient well for 2 years. Subsequent to the first 2 years of 

monitoring, the groundwater data will be evaluated to determine future groundwater monitoring 

requirements. The first sampling round would be performed 6 months after remediation is 

completed. Groundwater samples would be analyzed for VOCs and SVOCs. An OM&M plan 

that provides more detail regarding post-remediation monitoring would be prepared and 

submitted to NYSDEC for approval and would be included as part of the environmental 

easement for the site. The OM&M Plan would be maintained on-site. 

 

 6.2.4 Alternative 4:  Partial Excavation, Off-Site Disposal with In-situ Solidification 

 

 Similar to Alternative 3, this alternative includes the excavation of approximately 

2,400 cubic yards of MGP-impacted soil from beneath the Village parking lot east of the Cold 
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Spring Boat Club.  This excavation would remove not only the “hot spot” or source area but 

would also remove all underground structures associated with the former MGP site, as well as 

the surface soil in the southern portion of the parking area, which showed elevated 

concentrations of contaminants. 

 

 As discussed above, appropriate excavation stabilization would be installed to stabilize 

the excavation, reduce the volume of groundwater entering the excavation and protect on-site 

structures. Extracted groundwater from the dewatering system would be contained and disposed 

of off-site. 

 

 Clean fill from an off-site approved source would be used for backfilling the excavation.  

Fill would be approved by NYSDEC prior to placement. Additionally, as discussed in the 

description of Alternative 3, vapor/odor emissions and dust controls would be employed and air 

monitoring would be conducted in accordance with NYSDEC and NYSDOH requirements to 

protect the health and safety of workers and the surrounding community during remediation 

activities. 

 

 In addition to the excavation and removal off-site of MGP-impacted soil from the 

Village’s parking area, as part of this alternative, in-situ solidification would be applied to an 

area of contaminated soil located on the western edge of the site (see Figure 6-3).  In an attempt 

to further minimize migration of contaminants to the adjacent Hudson River, in-situ 

solidification would be applied to an area of approximately 3,200 square foot area.  As described 

below, soil would be mixed in place with cement and associated additives to create a low 

permeability, high strength monolith which would immobilize contamination located in this area, 

as well as provide a barrier for further migration to the Hudson River. 

 

 As with the excavation, during the in-situ solidification mixing process, vapor and odor 

controls would be implemented. Air monitoring would be conducted to protect the health and 

safety of on-site workers, and the surrounding community. 
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 Prior to implementation of the technology, evaluation of the necessary grout mix ratio 

required to satisfy project requirements would need to be determined.  In addition, specific 

equipment operations, such as auger advancement rate through the soil, grout injection rate and 

the number of strokes necessary to produce a homogenous mixture, would need to be 

determined. 

 
 Endpoint soil sampling would be performed at the base of the excavation performed in 

the Village’s parking area to confirm that the contaminated soil has been removed from this area.  

As discussed in Alternative 2, sampling frequency will follow NYSDEC DER-10. 

 
 Institutional controls, as described for Alternative 1, would also be required for this 

alternative, since contaminated soil would remain on-site. Additionally, as discussed for 

Alternative 1, groundwater monitoring would be performed for this alternative, and would 

include sampling of one upgradient and one downgradient monitoring wells for VOCs and 

SVOCs quarterly for 2 years. Subsequent to the first 2 years of monitoring, the groundwater data 

will be evaluated to determine future groundwater monitoring requirements. Sampling would 

commence 6 months after completion of remediation. An OM&M plan that provides more detail 

regarding post-remediation monitoring would be prepared and submitted to NYSDEC for 

approval and would be included as part of the environmental easement for the site. The OM&M 

Plan would be maintained at the site. 

 

 6.2.5 Alternative 5:  In-Situ Solidification 

 

 This alternative would include the treatment of the “hot-spot” source area soil with in-situ 

solidification, as well as treating the area downgradient of the source area in close proximity to 

the Hudson River.  As described in Alternative 3, the estimated volume of contaminated soil 

requiring treatment in the “hot-spot” source area is approximately 2,400 cubic yards (in-place 

volume). The estimated volume of contaminated soil downgradient of the source area to be 

treated with in-situ solidification is 1,900 cy.  The horizontal and vertical limits of the areas to be 

treated are shown in Figure 6-3. 

 

♦2820\RR0421902.doc(R02) 6-14



 Prior to initiation of the soil mixing process, the foundations of the existing gas holders 

would require removal and disposal off-site. Once the existing subsurface foundations are 

excavated, they would be segregated from contaminated soil and disposed of off-site.  All 

contaminated soil would be placed back in the excavation.  Contaminated soil would be mixed in 

place with cement and associated additives to create a low permeability, high-strength monolith 

which would immobilize contamination.   

 

 During the mixing process, vapor and odor controls would be implemented. Air 

monitoring would be conducted to protect the health and safety of on-site workers and the 

surrounding community. 

 

 Prior to implementation of the technology, evaluation of the necessary grout mix ratio 

required to satisfy project requirements would need to be determined.  In addition, specific 

equipment operations, such as auger advancement rate through the soil, grout injection rate and 

the number of strokes necessary to produce a homogenous mixture, would need to be 

determined. 

 
 As with the excavation, during the mixing process, vapor and odor controls would be 

implemented. Air monitoring would be conducted to protect the health and safety of on-site 

workers and the surrounding community. 

 

 Sampling would be performed at pre-established depths and locations within the 

solidified monoliths to evaluate the treatment after solidification has been completed.  The 

samples would document that the contaminant mobility has been eliminated.   

 

 Institutional controls, as described for Alternative 1, would also be required for this 

alternative, since contaminated soil would remain on-site. Additionally, as discussed for 

Alternative 1, groundwater monitoring would be performed for this alternative.  An OM&M plan 

that provides the detail regarding post-remediation monitoring would be included as part of the 

environmental easement for the site. The OM&M Plan would be maintained at the site. 
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6.3 Detailed Evaluation of Remedial Alternatives 

 

 Provided below is a comparative analysis of the remedial alternatives with respect to each 

of the evaluation criteria presented in Section 6.1. 

 

 6.3.1 Overall Protection of Human Health and the Environment

 

 Based on the site characterization and the current and planned future use of the site, the 

only potential for future exposure to MGP contamination after implementation of Alternative 1 

would be by utility/construction workers who could contact contaminated soil during excavation 

for installation or repair of subsurface utilities. Exposure to contaminated surface soil south of 

the Village parking lot would still be a concern. Implementation of this alternative is expected to 

reduce the potential for exposure of utility/construction workers to MGP-contaminated 

subsurface soil through the implementation of institutional controls, however, would not reduce 

the potential for exposure to existing surface soil contamination. 

 

 Excavation and off-site disposal of approximately 13,000 cubic yards of soil in 

Alternative 2 would be protective of human health and the environment through the removal of 

all potential exposure to contaminated soil.  In addition, the groundwater extraction and 

treatment to be performed during the dewatering activities as part of the soil excavation would 

treat contaminated groundwater and thereby significantly reduce the potential for exposure to 

contaminated groundwater.  It would also reduce the potential for migration of contaminated 

groundwater to the Hudson River. 

 

 As part of Alternative 3, a significant portion of the contaminated soil would be removed 

and replaced with clean fill, including contaminated surface soil found along the southern edge 

of the parking area.  MGP-impacted soil in the “hot-spot” source area was encountered at 

shallow depths and could be accessible in the future by utility/construction workers. For the 

remaining portion of the site, the contaminated soil is not as accessible and is not considered a 

significant threat to human health and the environment.  Therefore, removal of this soil as part of 

Alternative 3 would provide protection of human health and the environment.  In addition, as 
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part of this alternative, groundwater would be extracted and treated during excavation as part of 

the dewatering process.  As described above, treatment of the groundwater would also reduce the 

potential for future exposure to contaminated groundwater. Although MGP-impacted soil would 

remain, implementation of institutional controls would protect future impacts by requiring 

monitoring and use of appropriate health and safety measures during any intrusive work that may 

contact this soil. 

 

 Alternative 4:  Partial Excavation and Off-site Disposal of Soil with In-Situ Solidification 

and Institutional Controls along the shoreline of the Hudson River would be protective of public 

health and the environment through the removal of MGP-impacted soil from the site. As 

discussed for Alternative 3, the most accessible soil would be removed from the site and 

groundwater would be extracted and treated during implementation of this alternative as part of a 

dewatering process. In addition, performance of in-situ solidification along the waterfront would 

provide for treatment of contaminated soil in this area and provide further protection of 

migration of MGP impacts to the Hudson River.  Through the removal of contaminated soil from 

the site, treatment of contaminated groundwater and reduction of migration of contaminants to 

the Hudson River, future exposures to site-related contaminants would be significantly reduced. 

 

 In-situ solidification, as part of Alternative 5, would be implemented in the “hot-spot” 

source area and along the shoreline of the Hudson River.  Although in-situ solidification would 

inhibit further migration of contamination, as well as access to the contaminated soil in this area, 

it would not remove any contaminants off-site.  Although immobilized, the contaminants would 

remain on-site.   

 

 All of the alternatives would provide some protection of public health and the 

environment.  However, the removal of all of the contaminated soil at the site in Alternative 2 

would provide the most protection to human health and the environment.  The removal of the 

most accessible and highly contaminated material from the “hot spot” source area in 

Alternatives 3 and 4 and the implementation of institutional controls would preclude exposure to 

remaining MGP-impacted soil. Placement of in-situ solidification along the Hudson River in 

Alternative 4 would provide some reduction in migration of contaminants to the Hudson River.  
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Although contaminated soil would be immobilized in Alternative 5, it would not be removed 

from the site.  Therefore, Alternative 2 would be the most protective of human health and the 

environment followed by Alternatives 4, 3, 5 and 1, respectively.   

 

 6.3.2 Conformance to Standards and Criteria

 

 Presented below is an evaluation of conformance of the proposed alternatives with the 

Standards, Criteria and Guidance (SCGs) and Remedial Action Objectives (RAOs) developed for 

the site. 

 

 Alternative 1, no action with institutional controls, does not meet the SCGs for the site.  

The institutional controls including placement of an environmental easement on the site would 

allow the alternative to meet some of the RAOs for the site. 

 

 Alternative 2 would meet, to the extent practicable, the RAOs developed for the site, as 

well as the SCGs. All contaminated soil would be removed from the site and groundwater would 

be treated during dewatering for excavation purposes. Through the removal of MGP-impacted 

soil mitigation of migration of contaminants to the Hudson River would be addressed.  During 

implementation of the alternative, on-site workers and the surrounding community would be 

protected from exposure to site-related contaminants through the implementation of quality 

control and health and safety measures that comply with the applicable SCGs.  Disposal of 

contaminated material including soil, water and other wastes generated as part of implementation 

of the remedy would be completed in accordance with the appropriate regulations and in 

conformance with the applicable SCGs.   

 

 Similar to the discussion provided for Alternative 2, Alternative 3 – Partial Excavation 

and Off-site Disposal of Soil with Institutional Controls, would essentially meet the RAOs and 

SCGs for the site. In the area of the site where MGP-impacted soil is shallow and, therefore, 

potentially accessible, the MGP-impacted soil would be removed and groundwater would be 

extracted and treated during dewatering, as needed to perform excavation. Quality control and 

health and safety measures would be implemented during remedial activities to protect on-site 

♦2820\RR0421902.doc(R02) 6-18



workers and the surrounding community from exposure to site-related contaminants. Once 

implemented, the alternative would continue to conform with the RAOs and SCGs through the 

implementation of engineering and institutional controls that would protect potential future 

workers at the site and the community. 

 

 Alternative 4, which includes partial excavation, off-site disposal, in-situ solidification 

and institutional controls, would also meet the RAOs and SCGs for the site.  “Hot-spot” removal 

of the most contaminated and most accessible MGP-impacted soil would essentially preclude 

future exposure to MGP-impacted soil.  Groundwater extraction and treatment during dewatering 

would also provide reduction of contamination within groundwater at the site.  The performance 

of in-situ solidification along the Hudson River would also immobilize contamination found in 

this area and potentially reduce migration of contamination to the Hudson River.   

 

 Alternative 5, in-situ solidification of the “hot-spot” area and the boundary with the 

Hudson River would immobilize contaminants in soil in the Village’s parking area.  

Immobilization of contaminants and emplacement of the institutional controls would allow for 

achievement of most of the RAOs; however, since contaminants will not be treated or removed 

from the site, this alternative would reduce contaminant mass. 

 

 In summary, although Alternative 2 is the only alternative that would completely 

conform to the SCGs and RAOs for the site, Alternatives 3 and 4 would remove a significant 

portion of the contaminated soil from the site, including contaminated surface soil and, therefore, 

would also be essentially compliant with RAOs and SCGs established for the site.  Although 

Alternative 5 would essentially meet the RAOs for the site, it would not remove contaminant 

mass from the site.  As stated above, Alternative 1 would not meet the RAOs or SCGs for the 

site. 
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 6.3.3 Short-Term Effectiveness and Impacts

 

 Alternative 1 would not have any impacts to the surrounding community and can be 

implemented immediately. However, this alternative would not be effective in the short term in 

reducing contaminant levels at the site. 

 

 It is estimated that excavation and removal of all contaminated soil at the site, under 

Alternative 2, could be completed in approximately 6.5 months. Prior to implementation of the 

remedial work, the Cold Spring Boat Yard building would require demolition in order to access 

contamination below the building.  During implementation of this alternative, major impacts to 

the community would include increased truck traffic in the vicinity of the site, as well as 

construction-related noise.  Access and use of New Street and West Street would also be 

disrupted.  Underground utilities present in these roads that service nearby properties would also 

be temporarily disrupted.  Off-site migration of contaminated soil from soil erosion or 

construction and hauling vehicles could also be a short-term impact to the community, as well as 

generation of odors, vapors and/or dust during excavation activities. Potential short-term impacts 

to on-site workers include exposure to contaminated material, vapors and dust, as well as 

construction-related risks associated with working with heavy equipment and excavation at 

significant depths. 

 

 Alternatives 2, 3 and 4 include measures that would be effective at reducing short-term 

exposure of the community and on-site workers to each of the above potential impacts. This 

alternative would include the implementation of a Community Air Monitoring Program and the 

use of engineering controls such as vapor/dust suppressants to minimize the potential for impacts 

from odors, vapors and dust. Temporary fencing and security during implementation of the 

alternative would restrict access to the site, further minimizing the potential for impacts to the 

community. Short-term exposure of remedial construction workers to odors, vapors and dust 

would also be minimized through the proper implementation of a construction Health and Safety 

Plan. Implementation of appropriate storm water management, soil erosion and sediment control 

techniques during construction would minimize the potential for migration of contaminated soil 

off-site. In addition, vehicles used to transport contaminated soil would be lined and tarped 

♦2820\RR0421902.doc(R02) 6-20



before departing the site and equipment contacting contaminated soil would be properly 

decontaminated prior to moving off-site, also minimizing the potential for off-site migration of 

contaminated soil and impacts to the community. The impacts to the community discussed above 

would be more significant with respect to Alternative 2, which is expected to take approximately 

8 months to implement and is significantly longer than the 2 months estimated to complete 

Alternative 3 and the 3 months to complete Alternative 4, discussed below.  

 

 Alternatives 3 and 4 would have similar impacts as described for Alternative 2; however, 

these alternatives would not require the demolition of the existing building or excavation beneath 

New Street and West Street.  In addition, since the volume of soil requiring removal is 

significantly less, the potential exposure for exposure to odors, dust or vapors is less and the 

truck traffic and noise impacts in the area of the site would be significantly less.  Since 

Alternative 4 also includes in-situ solidification along the western edge of the site, more 

significant short-term impacts would be encountered for this alternative than Alternative 3.   

 

 Although implementation of in-situ solidification as part of Alternative 5 would be 

performed without extensive excavation, mixing of the soil may generate odors and vapors and 

will need to be controlled during implementation of the alternative.  In addition, since all 

underground structures will require removal prior to performance of the solidification, some 

excavation will need to be performed and, therefore, similar impacts as described for 

Alternatives 2, 3 and 4 above will be encountered.  Once completed, all of the alternatives will 

be effective immediately in removing/immobilizing contaminants that are mixed.   

 

 In summary, Alternatives 2, 3, 4 and 5 would be effective in the short term through the 

removal/immobilization of contaminated soil and the implementation of institutional controls. 

Implementation of engineering controls and appropriate health and safety measures would 

minimize the potential for short-term impacts. However, the potential for short-term impacts to 

the community and on-site workers during construction activities associated with Alternative 2 is 

much greater than with Alternatives 3, 4 and 5, due to the extensive remedial timeframe, volume 

of soil requiring removal and demolition of the existing boat club.  Alternative 5 will also have 

more extensive short-term impacts than Alternatives 3 and 4 due to the excavation and removal 
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of underground structures and mixing of soil.  Since Alternative 4 will require mixing of soil 

near the Hudson River and removal of the “hot-spot” source area soil, Alternative 4 will have 

more short-term impacts than Alternative 3.  Alternative 1 will have the least short-term impacts 

but will not be effective. 

 

 6.3.4 Long-Term Effectiveness and Permanence

 

 No action with institutional controls would not be effective or permanent in the long 

term.   

 

 Excavation and removal of all MGP-impacted soil as part of Alternative 2 would be a 

long-term, permanent and effective remedial alternative. Removal of approximately 7,700 cubic 

yards of MGP-impacted soil provides a permanent alternative for the site, since the potential for 

exposure to this soil and potential future environmental impacts would be minimized. Reliance 

on long-term controls would not be required after implementation of Alternative 2. 

 

 Similarly, partial excavation and off-site disposal of accessible “hot-spot” source area soil 

in Alternative 3 with institutional controls would also be an effective, permanent alternative.  

Although some MGP-impacted soil would remain, it would be isolated from contact due to the 

depth of the remaining contamination, and the presence of existing buildings and pavement; 

therefore, the magnitude of remaining risk would be low. Establishment of institutional controls 

would also minimize the potential for long-term impacts to human health and the environment by 

controlling the potential for exposure to remaining contaminated media, making this an effective 

alternative.  Alternative 4 would also be an effective, permanent alternative and would provide 

added effectiveness through the installation of the solidification barrier along the Hudson River 

thereby reducing the potential for impacts to the river. 

 

 Implementation of Alternative 5 would be an effective and permanent remedy for the 

contaminated soil treated as part of this alternative.  It would immobilize MGP-impacted soil that 

is most accessible due to the shallow depth below grade.  Although the technology has only been 

recently implemented at MGP sites, continued monitoring of projects completed more than 
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10 years ago indicate no sign of leaching of contaminants.  Therefore, this remedy is expected to 

be permanent in the long-term.     

 

 Alternative 2 removes all MGP-impacted soil from the site and will not require the use of 

institutional controls; therefore, this alternative is the most effective and permanent in the long 

term.  Since the potential for exposure to remaining MGP-impacted soil after implementation of 

Alternative 3 and 4 is minimal due to the depth of the MGP material and existing soil cover, 

pavement and buildings and institutional controls, Alternatives 3 and 4 would be equally 

permanent.  Similarly, the effectiveness of these alternatives at reducing long term risk to human 

health and the environment would also be comparable.  Since Alternative 5 does not remove the 

contamination from the site but immobilizes the contaminant, it would not be as permanent and 

effective in the long-term at reducing exposure.  Alternative 1 would not be effective or 

permanent in the long term.   

 

 6.3.5 Reduction in Toxicity, Mobility and/or Volume of Contamination

 

 Alternative 1, No Action, will not be effective at reducing the toxicity, mobility or 

volume of contaminants at the site, since natural attenuation is not expected to be effective in the 

foreseeable future. 

 

 Removal of approximately 7,700 cubic yards of MGP-impacted material as part of 

Alternative 2, along with groundwater extraction and treatment during the dewatering process, 

would significantly reduce the toxicity, mobility and volume of contamination at the site.  

 

 Similar to the discussion above, implementation of Alternatives 3 and 4 would reduce the 

toxicity, mobility and volume of contamination at the site through the excavation and removal of 

approximately 2,400 cubic yards of MGP-impacted soil and the extraction and treatment of 

groundwater during excavation of the soil. Treatment of a portion of the excavated soil by 

thermal desorption at an off-site facility would further reduce the toxicity of the soil.  In-situ 

solidification of contaminated soil along the Hudson River as part of Alternative 4 would provide 

further reduction in the mobility of contaminants at the site.  
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 In-situ solidification of the “hot-spot” source area of contaminated soil would reduce the 

mobility of the contamination in this area but would not reduce the toxicity or volume of the 

contamination. 

 

 Therefore, due to the significantly larger volume of soil that would be excavated and 

removed from the site under Alternative 2, as well as the larger volumes of groundwater that 

would be extracted and treated as part of excavation activities, Alternative 2 would be more 

effective than Alternatives 1, 3, 4 and 5 at reducing the toxicity, mobility and volume of 

contaminated soil and groundwater.  Due to the additional reduction in mobility as part of 

Alternative 4, Alternative 4 would be more effective than Alternative 3.  Alternative 5 would not 

be as effective as Alternatives 2, 3 and 4 at reducing the toxicity, mobility and volume of 

contaminated soil and groundwater.  Alternative 1 will not be effective at reducing the toxicity, 

mobility or volume of the contaminants on-site. 

 

 6.3.6 Implementability

 

 Alternative 1, No Action with Institutional Controls, can be easily implemented.  

Execution of the institutional controls for this alternative would require coordination with the 

property owner and NYSDEC. This coordination is also not expected to impact implementation 

of this alternative or any of the remaining alternatives with institutional controls.   Therefore, this 

alternative is readily implementable. 

 

 Excavation and off-site disposal of all contaminated soil for Alternative 2, 3 and 4 can be 

completed with standard equipment. All necessary labor, equipment and supplies are readily 

available. It is not anticipated to be difficult to obtain the necessary permits associated with 

implementation of this alternative. Although all necessary labor, equipment and supplies are 

readily available for implementation of Alternative 2, implementation would be extremely 

difficult since it involves demolition the existing Cold Spring Boat Club building, excavation 

beneath Village streets (New and West) and impacts to or disruption of public utilities.   
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 Sheeting or sloping of the excavation for Alternatives 2, 3 and 4 would be required and, 

due to the shallow depth to bedrock in some areas on-site, standard sheeting techniques may not 

be applicable.  In addition, although dewatering would be required for all three alternatives, 

treatment and discharge of the treated groundwater will require coordination with the Village. 

 

 Therefore, implementation of Alternative 2 would be more difficult than implementation 

of Alternatives 3 and 4, respectively.  Alternative 5, since it requires both excavation and 

implementation of in-situ solidification, would also be more difficult to implement than 

Alternatives 3 and 4, but easier to implement than Alternative 2.  Alternative 1 would be the 

simplest alternative to implement. 

 

 6.3.7 Cost Effectiveness

 

 Estimated capital costs and the estimated present worth of long-term (30-year) operation, 

maintenance and monitoring (OM&M) costs associated with each of the alternatives, are 

presented in Table 6-1. A detailed breakdown of each estimate is provided in Appendix G. 

 

 The following assumptions were utilized in the preparation of the cost estimates: 

 

• Costs presented for Alternative 2 do not include costs for building demolition. 

• Sheet piling would be installed around the perimeter of the entire area to be 
excavated. 

• All costs (e.g., excavation, backfill, etc.) were estimated based on recent bids for 
remediation projects and Means Site Work Cost Data, experience in construction, 
with adjustment for hazardous waste site remediation, and recent communications 
with remedial contractors, material suppliers, waste transporters and disposal 
facilities.  Note that these costs can vary dramatically over time based on numerous 
economic factors. 

• The estimated present worth of operation, maintenance and monitoring is based on 
30 years at 5 percent. 

• A 25 percent contingency has been included. 
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Table 6-1 

 
REMEDIAL WORK PLAN 

ALTERNATIVES COST SUMMARY 
 
 

Alternative
Estimated 

Capital Cost1

Estimated Present Worth2 
of Annual Operation 

Maintenance 
and Monitoring

Total Estimated 
Present Worth

Alternative 1 $40,000 $120,000 $160,000 

Alternative 2 $4,812,600 $0 $4,812,600 

Alternative 3 $1,222,800 $160,000 $1,382,800 

Alternative 4 $1,596,900 $160,000 $1,756,900 

Alternative 5 $1,057,000 $160,000 $1,217,000 

 
 

                                                 
1 Including estimated engineering and administration fees and contingency. 
2 30 years at 5% interest. 
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 A more detailed list of explanations and assumptions which apply to the cost estimates is 

presented in Appendix G. 

 

6.4 Recommended Remedial Alternative 

 

 Based on the evaluation of the remedial alternatives described above, excavation and 

removal of “hot-spot” soil and establishment of institutional controls, as discussed in 

Alternative 3, would be protective of human health and the environment, and meets the remedy 

selection criteria and is, therefore, the recommended alternative for this site. Although 

implementation of Alternative 2 provides for removal of a larger volume of contaminated soil, 

demolishing the Boat Yard building and extensive excavation beneath public roadways and 

disruption of utilities is not a viable option and is not necessary to achieve the stated remedial 

action objectives for the site.  Although Alternative 4 would also meet the remedy selection 

criteria, the implementation of the in-situ solidification along the Hudson River would have more 

significant short-term impacts.  Placement of the in-situ solidification in this area would attempt 

to provide a barrier to mitigate further migration of the MGP material.  However, due to the 

absence of any current impact to the Hudson River and the presence of sea walls along the 

Hudson River which are likely already providing some mitigation of migration of contaminants, 

implementation of Alternative 4 is not recommended for this site.  Since the majority of the 

MGP-impacted material is readily accessible for removal and off-site disposal, Alternative 5 

where a majority of the MGP-impacted soil will remain on-site, although immobilized, is not 

recommended. 
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CHEMICAL DATA TABLES 

 

♦2820\RR0127901.DOC(R01) 










































































































































































































































	RR0127901.doc
	SITE INVESTIGATION/REMEDIAL ALTERNATIVES REPORT 
	APPENDIX A 


	RR0422901.doc
	RR0205903.doc
	RR0219901.doc
	RR0212901.doc
	RR0306901.doc
	 PAH 
	 RCRA Metals and Cyanide 
	 
	 VOCs and BTEX 
	 
	 SVOCs and PAH 
	 
	 TAL Metals and Cyanide 
	 PCBs 
	 VOCs and BTEX 
	 SVOCs and PAH 
	 TAL Metals and Cyanide 
	 PCBs 

	RR0421901.doc
	RR0421902.doc
	2820-site plan-DWG. 1.pdf
	2820-site plan.dwg
	DWG. 1


	P-1001-BNDRY SURV - 1-DWG dwg 1. 1.pdf
	P-1001-BNDRY SURV - 1.dwg
	DWG. 1


	2820-XSECT-A-11X17-E fig 3-1.pdf
	2820-XSECT-A.dwg
	11X17-E


	2820-XSECT-B-11X17-E fig 3-2.pdf
	2820-XSECT-B.dwg
	11X17-E


	2820-GW CONTOUR-DWG fig 3-3. 1.pdf
	2820-GW CONTOUR.dwg
	DWG. 1


	2820- MGP extent new revDEC-DWG fig 4-1. 1.pdf
	2820- MGP extent new revDEC.dwg
	DWG. 1


	2820-concentration2-DWG dwg 2. 1.pdf
	2820-concentration2.dwg
	DWG. 1


	2820-  CONTAM AREA revDEC-DWG. 1.pdf
	2820-  CONTAM AREA revDEC.dwg
	DWG. 1


	2820-IN SITU SOLID revDEC-DWG fig 6-2. 1.pdf
	2820-IN SITU SOLID revDEC.dwg
	DWG. 1


	PROPOSED REM revDEC-DWG. 1 fig 6-3.pdf
	PROPOSED REM revDEC.dwg
	DWG. 1





