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1.0 INTRODUCTION 

This Remedial Alternatives Analysis (RAA) Report provides a summary of remedial alternatives 

evaluated and selects remedial actions to be implemented for the property located at 3750 Monroe 

Avenue, located in the Town of Pittsford, Monroe County, New York, New York State Department of 

Environmental Conservation (NYSDEC) Brownfield Cleanup Program (BCP) Site #C828187.  

Hereinafter, this property will be referred to as the “Site.”  Figure 1 shows the location of the Site. 

The remedial alternatives and actions were evaluated based on the data obtained during pre-BCP 

activities, the Remedial Investigation (RI), and Interim Remedial Measure (IRM) conducted at the 

Site.  This RAA includes a summary of the findings of the RI Report for the Site; however, the RI 

Report should be referenced directly for additional details concerning the nature and extent of 

impacts.  The alternatives are compared and based on the current and future use of the Site and 

surrounding area (Remedial Action Objectives – RAOs, see Section 5.1). 

2.0 SITE DESCRIPTION AND HISTORY 

The BCP Site boundary (the “Site”), is comprised of an approximate 9.37 acre portion of the Site Tax 

Parcel (the “Property”), which is 41.90 acres.  Figure 1 illustrates the location of the Site and the 

surrounding area.  The Site is developed with two (2) masonry, slab-on-grade, commercial buildings 

(the Site buildings) that comprise approximately 6.38 acres of the Site.  The larger (approximately 

229,800 square feet) Site building was constructed in 1956, and the smaller (approximately 40,060 

square feet) Site building was constructed in 1965.  The remainder of the Site is utilized as a parking 

lot and contains landscaped areas. 

The Site is located entirely within the central portion of the Site Tax Parcel.  The Site Tax Parcel is 

bounded by Monroe Avenue to the southwest, a Rochester Gas and Electric (RG&E) transmission line 

to the northeast, vacant real property and commercial property southeast, and several residential 

properties developed with apartment complexes to the northwest.  Figure 1 illustrates the prominent 

Site features and boundaries. 

The Site Tax Parcel was initially operated by Graflex, Inc. (Graflex) from 1956 until at least 1979 and 

utilized for industrial purposes, including plating operations and printing.  Additional tenants at that 

time included the Singer Company, Zerox Inc., and General Precision Inc.  Historical mapping of the 

Site indicates the former presence of a “waste disposal testing area” and hazardous waste storage 

areas on the western side of the Site buildings (within the BCP Site) prior to the 1980s.  Telex 

Communications Inc. (TCI) operated at the Site from 1982 to 1985, at which time Site operations 

included machining, stamping, painting, plating, and assembly.  Notably, TCI sought a permit under 

the Resource Conservation and Recovery Act of 1976 (RCRA) for their storage and use of hazardous 

waste on the property.   

The Site was purchased by 3750 Monroe Avenue Associates, LLC in 1985.  Since that time, 3750 

Monroe Avenue Associates, LLC has leased portions of the Site Tax Parcel to various tenants for use, 

including Somerville Paper, a large quantity generator under Resource Conservation and Recovery 

Act (RCRA) regulation.  Additional tenants since ownership of 3750 Monroe Avenue Associates, LLC 

include but are not limited to the Town of Pittsford Town Court, a printing shop, a Senior Center, a 

daycare, and various commercial and light industrial operations.  Note that a daycare was previously 

located at the Site; however, upon identifying the impacts, the owner since moved the daycare from 

the facility. 

3.0 STANDARDS, CRITERIA, AND GUIDELINES 

This section identifies the applicable Standards, Criteria, and Guidelines (SCGs) for the Site.  The 

SCGs identified are reproduced from the Remedial Investigation and are used in order to quantify 

the extent of contamination at the Site that requires remedial work based on the cleanup goal.  Only 
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SCGs applicable to contamination identified by the RI are included.  It should be noted that the SCGs 

are for comparison purposes and do not reflect the cleanup goals (see Section 5.0). 

 

Soil SCGs: 

• NYCRR Subpart 375-6 Remedial Program Soil Cleanup Objectives (RPSCOs) for the 

Protection of Groundwater;  

• NYCRR Subpart 375-6 RPSCOs for Unrestricted Use; 

• NYCRR Subpart 375-6 RPSCOs for the Protection of Public Health / Restricted Commercial 

Use; and, 

• NYSDEC Commissioner Policy (CP)-51 Soil Cleanup Guidance. 

Groundwater SCGs: 

• NYSDEC Part 703 Surface Water and Groundwater Standards; and  

• Technical and Operational Guidance Series (TOGS) 1.1.1 Water Quality Standards and 
Guidance Values. 

• NYSDEC’s “Sampling, Analysis, and Assessment of Per- and Polyfluoroalkyl Substances 
(PFAS),” Under NYSDEC’s Part 375 Remedial Programs, June 2021.  This includes: 

o A screening level of 10 ng/L for PFOA 
o A screening level of 10 ng/L for PFOS 

 
Sub-Slab Soil Vapor and Indoor Air SCGs:  

The NYSDOH Guidance for Evaluating Soil Vapor Intrusion in the State of New York dated October 
2006, plus subsequent updates. 

 
Sediment SCGs: 

• NYSDEC Division of Fish, Wildlife, and Marine Resources Bureau of Habitat Screening and 
Assessment of Contaminated Sediment dated June 24, 2014. 

o Class A Sediment – Little or no potential for risk to aquatic life 

o Class B Sediment – Additional information needed to determine the potential risk to 
aquatic life 

o Class C Sediment – High potential for the sediment to be toxic to aquatic life 

 

4.0 SUMMARY OF REMEDIAL INVESTIGATION AND EXPOSURE ASSESSMENT 

This section summarizes the RI findings and the IRM completed at the Site.  Based on the data 

obtained from the RI, the Areas of Concern (AOCs) remaining at the Site are presented. 

 

4.1 Physical Characteristics of the Site 
 

Geology 

 

Herein is an abbreviated summary of the Site’s overburden geology based on subsurface information 

obtained during and prior to the RI.  For a complete description of Site geology, refer to the RI Report. 

Apparent non-native coarse-grained material (i.e., sand and gravel) is present in most interior soil 

borings and soil borings advanced in the parking areas and previously disturbed areas of the Site to 



 

Remedial Alternatives Analysis Report 

3750 Monroe Avenue, Pittsford, New York 

LaBella Project No. 213131  Page 3 

depths ranging from 1.5 feet to 5 feet BGS. Gravel subbases were generally observed just beneath 

asphalt and concrete surfaces. Historical Fill material was not widely found across the Site.  In 

general, apparent native soils consist of clayey silts and silty fine sand deposits (generally between 5 

and 15 feet BGS) atop silty and/or fine sand formations containing coarse and fine gravel (generally 

from 15 feet past 20 feet BGS).  Apparent weathered rock is present at depths greater than 24 feet 

BGS.  True bedrock is estimated to be beyond 39 feet BGS (as investigated at one location on the 

Site during the RI). 

Hydrogeology 

 

Herein is an abbreviated summary of hydrogeological conditions at the Site, based on information 

obtained during and prior to the RI.  For a complete description of Site hydrogeology, refer to the RI 

Report. 

Groundwater contour mapping completed during the completion of the RI indicates that groundwater 

generally flows to the north-northwest at the Site.  Refer to Figures 6A through 6C for the 

groundwater elevation contours and flow direction at the Site based on the static water levels 

collected from interior and exterior groundwater monitoring wells on May 18, 2018, and from 

exterior (including off-site) groundwater monitoring wells on June 29, 2021.  The surface water 

elevation of the stream on-Site was measured in 2012 and 2018 and appears to be lower than the 

nearby groundwater elevations.  Based on the contours and elevations, it appears that groundwater 

flows into the surface water of the stream (a tributary of Allen Creek) that travels from east to west 

across the northern portion of the Site. 

Hydraulic Conductivity 

 

Herein is an abbreviated summary of hydraulic conductivity (“slug” testing) completed at the Site.  

For a complete description of hydraulic conductivity, refer to the RI Report. 

Slug testing was performed at the Site in 2018.  Slug tests were conducted using eleven (11) on-Site 

groundwater monitoring wells.  Testing in the overburden on the northwestern portion of the Site 

indicated that hydraulic conductivity values ranged from 1.573 x 10-7 to 1.989 x 10-4 feet/second.  

The range in orders of magnitudes in these wells, located in relatively close proximity to each other, 

is thought to be due to the heterogeneity of subsurface soils throughout the Site. 

To determine the groundwater velocity an average hydraulic conductivity for all the wells was 

calculated. Data that were determined to be irregular (curve that does follow regular trends) or 

questionable (large differences between rising and falling head tests) were removed when 

determining the average Site hydraulic conductivity and subsequent groundwater velocity.  Hydraulic 

gradients were determined using groundwater elevations from wells that spanned a large portion of 

the site from upgradient to downgradient and were oriented generally perpendicular to the 

groundwater flow direction. 

The groundwater velocity across the Site appears to range from 0.0068 to 0.197 ft/day. The 

variation between the groundwater velocities is likely due to the heterogeneity of the subsurface 

soils, different hydraulic gradients between different well points, and variation between rising and 

falling head test hydraulic conductivities. 

4.2 Analytical Findings of the RI 
 

The primary contaminants of concern for the Site are chlorinated volatile organic compounds 

(CVOCs), including trichloroethene (TCE) and its breakdown products, in both soil and groundwater 

across a significant portion of the Site.  A secondary concern are PAHs, PCBs, and metals in surface 

soil and sediment in discrete areas of the Site. 
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The following subsections further describe the analytical program completed and summary of 

findings of the RI.  For a complete description of all sample locations, parameters, and results refer 

to the RI Report. 

4.2.1 Subsurface Soil Sample Results 

Concentrations of certain VOCs, specifically trichloroethene (TCE) and its breakdown compounds, are 

present among subsurface soils in discrete locations on the Site.  Figure 2 depicts the subsurface 

soil sample locations exhibiting compound concentrations in excess of applicable SCGs. 

Subsurface soil samples were also analyzed for SVOCs, Pesticides, Metals, PCBs, and TOC during the 

RI.  No additional contaminants of concern were identified based on the results of the sampling. 

4.2.2 Surface Soil Sample Results 

Concentrations of certain SVOCs (specifically PAHs), PCBs, pesticides, and metals are present among 

surface soils in discrete locations on the Site.  Figure 4 depicts the surface soil sample locations 

exhibiting compound concentrations in excess of applicable SCGs. 

Surface soil samples were also analyzed for VOCs during the RI.  No additional contaminants of 

concern were identified based on the results of the sampling. 

4.2.3 Sediment and Surface Water Sample Results 

Similar to the surface soil sampling results, concentrations of certain SVOCs (specifically PAHs), 

PCBs, pesticides, and metals are present among sediment samples in discrete locations on the Site.  

Figure 5 depicts the sediment sample locations exhibiting compound concentrations in excess of 

applicable SCGs. 

Sediment samples were also analyzed for VOCs during the RI.  No additional contaminants of 

concern were identified based on the results of the sampling. 

4.2.4 Soil Gas Sample Results 

Concentrations of various VOCs are present among soil gas samples collected from the Site; 

however, CVOCs of concern were generally not identified among the soil gas samples collected. 

4.2.5 Groundwater Sample Results 

Concentrations of certain VOCs, specifically TCE and its breakdown compounds, are present among 

groundwater across a significant portion of the Site.  Figure 7 depicts the groundwater sample 

locations exhibiting compound concentrations in excess of applicable SCGs. 

Concentrations of certain metals were present among groundwater collected from discrete portions 

of the Site; however, such detections are attributed to high sample turbidity. 

A detectable concentration of the pesticide dieldrin was identified at one location on the Site in slight 

exceedance of the applicable SCG. 

Concentrations of PFAS were present among groundwater collected from the upgradient location of 

the Site above applicable SCGs.  PFAS was not detected above SCGs at the mid-Site (“source area”) 

and downgradient locations. 

Groundwater samples were also analyzed for SVOCs, PCBs, and 1,4-Dioxane during the RI.  No 

additional contaminants of concern were identified based on the results of the sampling. 

4.2.6 Concrete Floor Slab Sample Results 

Low concentrations of PCBs (not exceeding applicable SCGs) were detected in the concrete floor slab 

samples collected from the transformer rooms on the Site. 
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4.3 Interim Remedial Measure 
 

A Sub-Slab Depressurization System (SSDS) was installed as an IRM at the Site from December 

2014 through May 2015.   

The IRM was installed according to previously submitted documents, is documented in a 

Construction Completion Report (CCR), and is operating per the scope and terms of an Interim Site 

Management Plan (ISMP).  The following is a list of applicable reports previously submitted to the 

NYSDEC/NYSDOH in reference to the IRM.  These documents should be referred to for specifics and 

details of the IRM. 

Document Date Status 

Interim Remedial Measures 

Work Plan 

Sub-Slab Depressurization 

System Installation 

October 2014 
Approved by NYSDEC in Letter 

Dated November 5, 2014 

Construction Completion Report 

Interim Remedial Measures 

Sub-Slab Depressurization 

System Installation 

April 2017 
Approved by NYSDEC in Letter 

Dated March 25, 2020 

Interim Site Management Plan 

Sub-Slab Depressurization 

System 

Original - October 2017 
Submitted to NYSDEC on May 28, 

2021 Revision No. 01 – May 2021 

Annual Inspection Report 

For Interim Site Management 

Plan 

Sub-Slab Depressurization 

System 

Revision No. 01 – May 2021 
Approved by NYSDEC in Letter 

Dated March 4, 2022 Revision No. 02 – February 

2022 

 

This SSDS is currently the only IRM installed at the Site. 

 

4.4 Remedial Areas of Concern 
 

Based on the findings of the RI the following Remedial Areas of Concern (RAOC) exist at the Site: 

 

• RAOC #1 – CVOC Contaminated Subsurface Soil 

• RAOC #2 – CVOC Contaminated Groundwater Plume 

• RAOC #3 – PAHs, PCBs, Pesticides, and Metals Contaminants in Surface Soils  

• RAOC #4 – PAHs, PCBs, and Metals Contaminants in Sediment 

 

4.4.1 RAOC #1 – CVOC Contaminated Subsurface Soil 

 

Subsurface soil sampling conducted as part of the RI determined that there is a primary on-Site 

source area underneath the current Site building.  The highest concentrations of CVOCs in soil were 

observed at the associated sampling locations. 

The source area impacts in soil did not identify a clear single source/release point for CVOCs.  

Elevated concentrations in soil above the groundwater table were noted in interior borings GP-31 (3-

4 ft. bgs), RIGP-15 (2 ft. bgs), and RIGP-22 (2-4 ft. bgs).  Based on this, there is a lack of a clear 

single source area.  The worst-case area of groundwater CVOC plume is beneath the building and 

generally within the same location of the highest soil impacts or slightly downgradient (north-

northwest). 
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Contaminant Migration 

 

As discussed above, the groundwater contouring completed as part of the RI indicated that 

groundwater is flowing generally to the north-northwest at the Site (refer to Figures 6A through 6C).  

CVOC contamination appears to be migrating with groundwater flow (see 4.4.2 – RAOC #2 – CVOC 

Contaminated Groundwater Plume, below), resulting in CVOC-contaminated subsurface soils to the 

north and northwest of the Site Building. 

Figure 3 presents a conceptual model of CVOC soil impacts at the Site. 

4.4.2 RAOC #2 – CVOC Contaminated Groundwater Plume 

 

Groundwater sampling conducted as part of the RI determined that there is a primary on-Site source 

area underneath the existing Site building.  The highest concentrations of CVOCs in groundwater 

were observed at the associated sampling locations. 

The worst-case area of groundwater CVOC plume is beneath the building and generally within the 

same location of the highest soil impacts, or slightly downgradient (north-northwest).   

The CVOC groundwater plume extends from the source area to the north-northwest and northwest.  

The groundwater plume extends to the surface water feature located on the northern perimeter of 

the BCP Site.  CVOCs were identified in the surface water collected from the feature; however, the 

concentrations were below NYSDEC surface water criteria.  Groundwater samples from the periphery 

of the BCP Site (including across the stream and off-Site, to the northwest) did not indicate 

concentrations of concern extending off-Site. 

Contaminant Migration 

 

As discussed above, the groundwater contouring completed as part of the RI indicated that 

groundwater is flowing generally to the north-northwest at the Site (refer to Figures 6A through 6C).  

The migration of TCE vertically and horizontally is summarized below. 

• Vertical Migration 

Although bedrock was not encountered during soil borings completed during the RI, a deep 

overburden soil boring (RIGP-20) was advanced to a depth of 39-feet bgs, in an area 

hydraulically downgradient of the source area.  Soil samples were collected from this soil 

boring, and a groundwater monitoring well (RIMW-20) was constructed in this boring in order 

to determine if a significant contaminant mass was present at depth.  Groundwater samples 

collected from this deep overburden well (well screen and sand pack 29-39’ bgs) on June 23, 

2017 and April 3, 2018 were reported to contain TCE at concentrations of 100 µg/L and 

44.3 µg/L, respectively.  Although these concentrations are above the NYSDEC TOGS 1.1.1 

Groundwater Standard (5 ppb), these concentrations are significantly lower than the 

concentrations in the shallow groundwater in nearby wells (MW-23 [4-14’ bgs] – 43,000 ppb 

and GPMW-14 [5-15’ bgs] – 27,600 ppb). 

Based on this, the vertical migration of VOCs at concentrations of concern has apparently 

been limited by a glacial till confining layer that has been observed at approximately 24 feet 

bgs. 

• Horizontal Migration 

The horizontal distribution of contamination in overburden groundwater generally concurs 

with the north-northwest flow direction.  VOCs have migrated in overburden groundwater 

from the source area (located beneath the larger Site building) and across the Site to the 

north-northwestern edge of the BCP Site boundary.  Groundwater samples from the periphery 
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of the BCP Site (including across the stream, MW-19, and off-Site to the northwest, OSMW-1 

and OSMW-2) did not indicate concentrations of concern extending off-Site.  As such 

migration beyond the BCP in groundwater does not currently appear to be a concern.  

Groundwater in the downgradient direction appears to be discharging into the surface water 

feature on the north-northwestern boundary of the BCP-Site; however, the concentrations of 

VOCs in the surface water samples were not above the applicable NYSDEC surface water 

standards. 

Figure 8 presents the conceptual model of groundwater impacts at the Site. 

4.4.3 RAOC #3 – PAHs, PCBs, Pesticides, and Metals Contaminants in Surface Soils 

 

Surface soil sampling conducted as part of the RI determined that there are various polycyclic 

aromatic hydrocarbons (PAHs), pesticides, and metals present among surface soils northwest of the 

Site building (lawn areas on northwestern portion of the Site, surrounding the paved parking area).  

PCBs were detected in one (1) of the eleven (11) surface soil samples collected, at a concentration 

of 0.178 ppm (a discrete / localized area). 

The source of impacts to surface soils are likely a result of the longtime use of this portion of the Site 

and surrounding area as a large urban parking lot area, where storm and surface water runoff 

carries the contaminants (typically associated with asphalt) from the paved parking area and to the 

surrounding exposed soil / ground surface.  Concentrations of contaminants appear generally low-

level (in slight exceedance of applicable SCGs) and spread across the surrounding lawn areas. 

Note that these compounds are not expected to be associated with historic impacts from 

manufacturing operations. 

Contaminant Migration 

 

The possibility exists that PAHs, pesticide, and metals-contaminated soil particles can be picked up 

and transported by surface / storm water runoff, but would otherwise not migrate.  Runoff (i.e. 

“sheet flow”) from storm events will carry the contaminants from the parking lot to the surrounding 

lawn areas where the water percolates into the exposed soil / ground surface and/or reaches the 

northerly-adjacent drainage feature (see AOC #3 below).   

4.4.4 RAOC #4 – PAHs, PCBs, and Metals Contaminants in Sediment 

 

PAH-contaminated sediment characterized as “Class C” (with high potential to be toxic to aquatic 

life) was identified at one location in the north drainage feature, downgradient of the asphalt-paved 

parking area, during the RI.  PCB-contaminated sediment characterized as “Class B” (more 

information needed to evaluate risk to aquatic life) was identified at the same location.  Certain 

metals-contaminated sediment characterized as Class B was identified at the same location and one 

additional location further downstream in the drainage feature. 

Note that these compounds are not expected to be associated with historic impacts from 

manufacturing operations. 

Contaminant Migration 

 

Contaminated particles from the paved parking lot and surrounding lawn area can be picked up and 

transported by surface / storm water runoff (i.e. “sheet flow”) that reaches the drainage feature.  

During large storm events or other periods of increased flow the sediments could be carried 

downstream of the drainage feature. 
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4.5 Exposure Assessment Summary 
 

A qualitative exposure assessment was completed within the RI.  An abbreviated summary of the 

exposure assessment findings / conclusions is included herein. 

On-Site Exposure Assessment 

 

The operating IRM (SSDS) is currently preventing an on-site exposure risk from VOCs.  Proper 

maintenance of the IRM is necessary to maintain this condition, and this need is considered within 

this Remedial Alternatives Analysis Report. 

Current and planned future Site use does not present an on-site exposure risk of SVOCs, metals, 

pesticides, and PCBs.  However, potential future subsurface activities / disturbances could result in 

exposure.  As such, this condition is considered within this Remedial Alternatives Analysis Report. 

Off-Site Exposure Assessment 

 

Based on the groundwater flow direction (into an unoccupied area of the larger tax parcel), the 

current use of adjacent off-site areas (parking lot), and the concentrations of VOCs identified at the 

periphery of the Site and in monitoring wells off-site, inhalation of soil gas and/or direct contact with 

contaminated water is not considered a concern. 

5.0 REMEDIAL GOALS AND REMEDIAL ACTION OBJECTIVES 

The objective of this RAA is to identify, evaluate and select remedies to address the contamination 

identified by the RI, as summarized in the RAOCs presented above.  As defined in NYSDEC DER-10 

(Chapter 4) remedial alternatives are evaluated based on the following criteria: 

 

1.) Overall Protection of Public Health and the Environment:  This criterion evaluates exposure 

and residual risks to human health and the environment during or subsequent to 

implementation of the alternative. 

2.) Compliance with SCGs:  This criterion evaluates whether the remedial alternative will 

ultimately result in compliance with SCGs, to the extent practicable.     

3.) Long-Term Effectiveness and Permanence:  This criterion evaluates if the remedy is effective 

in the long-term after implementation (e.g., potential rebound).  In the event that residual 

impacts will remain as part of the alternative, then the risks and adequacy/reliability of the 

controls are also evaluated.   

4.) Reduction of Toxicity, Mobility, or Volume with Treatment:  This criterion evaluates the 

reduction of contaminant toxicity, mobility or volume as a result of the remedial alternative.  

In addition, the reversibility of the contaminant destruction or treatment is evaluated. 

5.) Short-Term Effectives:  This criterion evaluates if the remedial alternative protects the 

community, workers and the environment during implementation. 

6.) Implementability:  This criterion evaluates the remedial alternative based on its suitability, 

implementability at the specific site, and availability of services and materials that will be 

required.   

7.) Cost:  This criterion evaluates the capital, operation, maintenance, and monitoring costs for 

the remedial alternative.  The estimated costs are presented on a present worth basis. 

8.) Land Use:  This criterion is an evaluation of the current, intended, and reasonably anticipated 

future use of the Site and its surroundings, as it relates to an alternative or remedy, when 

unrestricted levels would not be achieved. 
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9.) Community Acceptance:  A summary of the public participation program completed as part of 

the project.  In addition, any public comments concerns and overall perception are 

addressed as part of the criteria. 

10.) Green Remediation:  Considers the environmental impact that would result from a remedial 

action taken. 

5.1 Remedial Action Objectives 
 

Remedial Action Objectives (RAOs) are medium-specific objectives for the protection of public health 

and the environment and are developed based on contaminant-specific SCGs established by the 

NYSDEC and/or New York State Department of Health (NYSDOH).  The following have been defined 

for this Site based on the current, intended and reasonably anticipated future use of the Site and its 

surroundings.  An assessment of future use was completed based on the consideration criteria 

identified in DER-10 and 6 NYCRR Part 375(1.8(f)) and is provided in Appendix A. 

Soil RAOs 

The RAOs for soil used in this RAA are: 

• Prevention of ingestion, inhalation, or direct contact with contaminated soil and/or fill 

• Prevention of the migration of contaminants of concern that would result in surface water / 

sediment contamination 

• Prevention of the inhalation or exposure of contaminants volatizing from contaminants in 

soil 

• Prevention of the migration of contaminants that would result in groundwater 

contamination 

Groundwater RAOs 

The RAOs for groundwater used in this RAA are: 

• Prevention of ingestion or direct contact with impacted groundwater, and to prevent off-site 

migration of groundwater 

• Prevention of contact with, or inhalation of, volatiles from contaminated groundwater 

• Prevention of the discharge of impacted groundwater to surface water 

• Restore the groundwater aquifer to pre-disposal/pre-release conditions, to the extent 

practicable 

• Remove the source of ground or surface water contamination, to the extent practicable 

Surface Water RAOs 

The RAOs for surface water used in this RAA are: 

• Prevention of surface water contamination which may result in fish advisories 

• Prevention of impacts to biota from ingestion/direct contact with surface water causing 

toxicity and impacts from bioaccumulation through the marine or aquatic food chain 

Sediment RAOs 

The RAOs for sediment used in this RAA are: 

• Prevention of surface water contamination which may result in fish advisories 

• Prevention of impacts to biota from ingestion/direct contact with surface water causing 

toxicity and impacts from bioaccumulation through the marine or aquatic food chain 

Soil Vapor RAOs 



 

Remedial Alternatives Analysis Report 

3750 Monroe Avenue, Pittsford, New York 

LaBella Project No. 213131  Page 10 

The RAOs for soil vapor used in this RAA are: 

• Prevention of inhalation or exposure to contaminants entering an interior air space via 

volatization from impacted soil or groundwater 

 

6.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

This section develops the remedial alternatives considered for addressing the RAOCs identified for 

the Site. 

It should be noted that the alternatives analysis evaluates at least three remedial alternatives for 

each media.  Since the alternatives are evaluated separately for each RAOC there are some tasks 

which overlap each analysis (e.g., institutional controls, reports, etc.).  Based on this, the alternatives 

are evaluated separately initially but the total cost and scope for the selected remedies will be 

adjusted for the final site wide remedial approach (refer to Section 9.0).  The IRM already completed 

and the evaluation provided below accounts for existing Site conditions post-IRM. 

Note that a broad high-level screening of these and other potential remedial alternatives was initially 

performed in an effort to identify viable alternatives for each RAOC.  The results of the preliminary 

screening are included as Appendix B.  Alternatives considered unviable by the preliminary screening 

are not considered herein. 

6.1 RAOC #1:  CVOC Contaminated Subsurface Soil 
 

Alternative 1 – No Further Action:  The no further action alternative is included as a procedural 

requirement and as a baseline to evaluate other alternatives.  Under this alternative, no further 

remedial or monitoring activities would occur.  No environmental easement would be recorded to run 

with the land and no institutional or engineering controls would be put in place to further manage 

remaining contamination.  Soil would remain virtually as is and change in use would not be limited 

except by existing land use controls such as zoning. 

 

Alternative 2 – Excavation and Removal of Subsurface Soils from Impacted Area (Track 1 Cleanup to 

Unrestricted Use):  

This alternative would entail the removal and disposal of all soils with impacts above Unrestricted 

Use SCOs. Excavated soil would be characterized for off-Site disposal and confirmatory soil samples 

would be collected in accordance with DER-10. The excavation would continue contingent upon 

confirmatory soil samples resulting in concentrations below Unrestricted Use SCOs. Excavations 

would be backfilled with clean imported material upon receipt of confirmatory samples below 

Unrestricted Use SCOs.  In addition, in order to address residual contamination in groundwater, this 

alternative would also include substantial dewatering and potentially include placing an amendment 

into the saturated zone backfill interval to provide further treatment in order to meet the SCGs for 

groundwater. 

By this alternative, excavation and removal of source area material would need take place within the 

Site building.  This alternative would require partial removal of the concrete slab within the building 

to remove most or all of the chlorinated VOC source area beneath the building.  This alternative 

would remove chlorinated VOCs from directly beneath the building slab and clean soils meeting 

NYSDEC Unrestricted Use SCOs would be placed within the excavation area.  A more specific 

breakdown of anticipated activities associated with this alternative is provided below: 

• Interior Excavation: 

o Re-locating existing tenants from the building.  

o Location and markout of SSDS piping below the existing building slab. 

o Location and markout of subsurface utilities below the Site building. 
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o Saw cutting and removal of approximately 5,700 ft2 of existing concrete slab floor 

above two (2) interior source areas (among other interior building finishes (i.e. 

carpeting and other floor finishes, walls, etc.) 

o Stabilization of the excavation area. 

o Excavation and disposal of approximately 4,250 CY of soil (assuming excavation 

down to 20-ft bgs). 

o Placement of approximately 4,250 CY of clean backfill within the excavation 

areas. 

o Dewatering excavation as necessary. 

o Restoration of concrete slab and finishes within the building. 

• Exterior Excavation: 

o Location and markout of subsurface utilities proximate the Site building. 

o Stabilization of the excavation area. 

o Excavation/removal and disposal of approximately 19,230 CY of soil (assuming 

excavation down to 12-ft bgs). 

o Placement of approximately 19,230 CY of clean backfill within the excavation 

area. 

o Dewatering excavation as necessary. 

o Restoration of existing sidewalks and vegetated areas. 

 

Alternative 3 - On-Site Management (Track 4 Remediation using Commercial Use SCOs):  This 

alternative would include the implementation of an environmental easement and development of a 

Site Management Plan (SMP) for the Site, which would include an Excavation Work Plan (EWP) and 

Health and Safety Plan (HASP). This method would not include remediation beyond the IRM that has 

already been successfully implemented.  This alternative includes maintaining documentation to 

ensure that the location of remaining contamination is known and that any disturbance of such 

material would be done in accordance with the SMP.  Such on-site management would control future 

Site use and protect against human exposure to impacted soil and/or groundwater remaining at 

levels above Unrestricted Use SCOs.  The SMP would include continued operation and monitoring of 

the SSDS to mitigate soil vapor intrusion issues.  This alternative would also consider the possibility 

of removing the remaining contamination at a future date, when the area of contamination may be 

accessible (i.e. if the building were to be demolished / removed or planned for between tenant 

occupancy). 

Alternative 4 – In-Situ Chemical Treatment (Track 4 Remediation using Commercial Use SCOs):  

Under this alternative, in-situ chemical treatment (ISCT) for source area destruction and methane 

production control would occur by introducing the chemical treatment beneath the main Site building 

(source areas).  This alternative is designed to reduce CVOC concentrations in soil and groundwater 

significantly, while preventing buildup of degradation byproducts such as methane.  This alternative 

was investigated by a Pilot Test Study completed at the Site in Fall 2020 (summarized in the Pilot 

Test Report for Interim Remedial Measure – Source Treatment, dated March 24, 2021, and the RI 

Report, dated August 2021). 

Under this alternative, source-area soils in which concentrations of CVOCs are at their most elevated 

on the Site (i.e. GP-31 (6-7’) - 16 ppm TCE, RIGP-22 (10’) - 12.6 ppm TCE, and RIGP-11 (10.8’) - 12 

ppm TCE) would be treated in-situ via chemical treatment by introducing EZVI-CH4 (product assessed 

by the pilot test study) or a similar chemical compound to the subsurface environment via direct-

push injection.  To address soil impacts, injections would need to primarily occur inside the Site 

building and on the northwestern exterior of the Site building.  The selected treatment chemical must 

limit the production and buildup of methane as part of CVOC degradation would be utilized for 

interior injection work.  Injection work within the building would be dependent upon availability / 
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accessibility of interior space in the vicinity of the source areas.  Injection work would extend 

vertically into the groundwater table. 

Following injection work, shallow direct-push soil borings would be advanced at the Site to monitor 

source area soil for VOC concentrations.  Soil boring samples would be analyzed for VOCs to verify 

reductions in TCE concentrations, as well as for the presence of TCE breakdown products. 

The detailed implementation of this alternative (e.g. targeted depth interval, number of injection 

points, specific treatment chemical, etc.) would be included in the Remedial Action Work Plan 

(RAWP).  Note that like Alternative 3 (On-Site Management), this Alternative would also result in a 

cleanup to Commercial Use standards; however, this Alternative has the added benefit of supporting 

remedial alternatives for RAOC #2 – Contaminated Groundwater Plume, by reducing source area 

concentrations of TCE in soil.  A drawback of this alternative is that it would be generally ineffective 

at treating contaminated soil in the unsaturated zone (i.e., shallow subsurface soil beneath the 

building); however, the most elevated soil concentrations of TCE are within the saturated zone. 

Alternative 5 – Electrical Resistance Heating (Track 4 Remediation using Commercial Use SCOs):  

Under this alternative, in situ thermal remediation (ISTR) for source area remediation would occur via 

electrical resistance heating (ERH). 

ERH is a process whereby soils and groundwater are heated by creating a voltage gradient to induce 

current flow through the subsurface volume to be remediated. Electrical energy is introduced to the 

subsurface at electrodes, and it is the resistance by the soil matrix to the flow of electricity between 

electrodes that heats the subsurface and boils a portion of the soil moisture into steam. The heat 

generated by resistance to the induced electrical current also volatilizes the target contaminants. 

The in situ steam generated by ERH acts as a carrier gas to sweep contaminant vapors to negative 

pressure vapor recovery (VR) wells.  Recovered steam and soil vapors are then transported via 

chlorinated polyvinyl chloride (CPVC) plastic piping headers to the ERH condenser where the 

recovered mixture is passed through a vapor/liquid separator and heat exchanger. The condensate 

generated following the heat exchange process is captured and conveyed for subsequent treatment 

and the extracted air is treated using the best applicable technology or methods, such as vapor-

phase granular activated carbon (VGAC) or thermal oxidation. 

By installing an ERH system beneath a portion of the main Site building (source area), and allowing 

the system to operate for an estimated four (4) to six (6) months, a substantial amount of 

contaminant mass would be expected to be removed and CVOC concentrations in soil and 

groundwater would be significantly reduced.   

The detailed implementation of this alternative (e.g. targeted depth interval, number and location of 

electrodes, etc.) would be included in the Remedial Action Work Plan (RAWP).  Note that like 

Alternative 3 (On-Site Management), this Alternative would also result in a cleanup to Commercial 

Use standards; however, this Alternative has the added benefit of supporting remedial alternatives 

for RAOC #2 – Contaminated Groundwater Plume, by reducing source area concentrations of TCE in 

soil. 

Alternative 6 – Soil Vapor Extraction (Track 4 Remediation using Commercial Use SCOs):  Under this 

alternative, soil vapor extraction (SVE) for remediation of source-area contaminated soil in the 

unsaturated (vadose zone) beneath the Site building would occur. 

SVE is a physical treatment process whereby contaminants are transferred to their gas form and 

collected (via vacuum blowers and extraction wells) to be treated aboveground. The vacuum 

extraction of soil gas induces gas flow across a site, facilitating the mass transfer driving force to the 

gas phase. Subsurface soil heterogeneity can result in less gas flow across some zones, decreasing 

effectiveness. 



 

Remedial Alternatives Analysis Report 

3750 Monroe Avenue, Pittsford, New York 

LaBella Project No. 213131  Page 13 

By installing a SVE system beneath a portion of the main Site building (source area), and allowing the 

system to operate for an estimated eighteen (18) to thirty (30) months, a substantial amount of 

contaminant mass would be expected to be removed and CVOC concentrations in shallow 

subsurface soil and groundwater would be reduced.  It should be noted that although some 

reduction in groundwater could be realized with SVE it would be limited and this technology would 

predominantly only treat the vadose zone impacts. 

The detailed implementation of this alternative (e.g. targeted location and depth interval, number 

and location of blowers and extraction wells, etc.) would be included in the RAWP.  Note that like 

Alternative 3 (On-Site Management), this Alternative would also result in a cleanup to Commercial 

Use standards. 

Alternative 7 – Dual Phase Extraction (Track 4 Remediation using Commercial Use SCOs):  Under this 

alternative, dual phase extraction for remediation of source-area contaminated soil and groundwater 

beneath the Site building would occur. 

Dual phase extraction is similar to SVE discussed above, but with added engineered capabilities that 

would allow for the treatment of the saturated zone beneath the building.  Constraints / limitations 

of this method include accessibility and soil heterogeneity / density that can result in less flow, 

decreasing effectiveness. 

By installing a dual phase system beneath a portion of the main Site building (source area), and 

allowing the system to operate for an estimated eighteen (18) to thirty (30) months, a substantial 

amount of contaminant mass would be expected to be removed and CVOC concentrations in 

subsurface soil and groundwater would be reduced. 

The detailed implementation of this alternative (e.g. targeted location and depth interval, number 

and location of blowers and extraction wells, etc.) would be included in the RAWP.  Note that like 

Alternative 3 (On-Site Management), this Alternative would also result in a cleanup to Commercial 

Use standards.  However, cleanup to Unrestricted Use SCOs may be attainable. 

Special Alternative 8 – Future Excavation, Removal, and Treatment of Subsurface Soils from 

Impacted Area Should the Building Become Vacant, Demolished, or the Subsurface Otherwise Made 

Accessible Through Separate Site Redevelopment Activities:  

Similar to elements of Alternatives 2 and 4 discussed above, this alternative would entail the 

excavation, removal and disposal of soils with impacts above Unrestricted Use SCOs in the shallow 

subsurface (i.e., unsaturated zone) and in-situ chemical treatment of contaminated soil and 

groundwater in the saturated zone.  NOTE: this alternative includes an evaluation contingent upon 

the subsurface soils becoming accessible via separate site redevelopment activities (i.e., should the 

contamination become accessible as a result of separately planned building demolition rather than 

relocating existing tenants and performing selective building demolition and reconstruction 

activities). 

Contaminated soil would be characterized for off-Site disposal and confirmatory soil samples would 

be collected in accordance with DER-10. The excavation would continue laterally in the unsaturated 

zone (up to eight (8) feet bgs), contingent upon confirmatory soil samples resulting in concentrations 

below Unrestricted Use SCOs.  Excavations would be backfilled with clean imported material upon 

receipt of confirmatory samples below Unrestricted Use SCOs.  In addition, in order to address 

contamination in deeper / saturated soil and groundwater, this alternative would also include the 

introduction of an amendment / treatment chemical into the saturated zone in contaminated areas 

to meet the SCGs for groundwater. 

By this special / contingent alternative, excavation and removal of source area material would take 

place alongside potential future site redevelopment activities.  This alternative would remove the 

chlorinated VOC source area made accessible as a result of extended building vacancy or demolition.  
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Clean soils meeting NYSDEC Unrestricted Use SCOs would be placed within the excavation area after 

removal.  A more specific breakdown of anticipated activities associated with this special / 

contingent alternative is provided below: 

• Location and markout of subsurface utilities proximate the Site building. 

• Isolation and stabilization of the excavation area. 

• Excavation and disposal of approximately 7,260 CY of soil (assuming excavation down to 

8-ft bgs under portions of the former building footprint and immediately adjacent areas). 

• Limited dewatering of excavation as necessary. 

• Placement of approximately 7,260 CY of clean backfill within the excavation areas. 

• Introduction of treatment chemical (may be able to be completed prior to backfilling). 

• Restoration / revegetation. 

• Monitor for contaminants to confirm effective treatment. 
 

The detailed implementation of this alternative (e.g. targeted excavation and treatment depth 

intervals, number of injection points, specific treatment chemical, etc.) would be included in the 

Remedial Action Work Plan (RAWP) as a contingency should the source area become accessible in 

the future. 

Special Alternative 9 – Future In-Situ Chemical Treatment of Subsurface Soils from Impacted Area 

Should the Building Become Vacant, Demolished, or the Subsurface Otherwise Made Accessible 

Through Separate Site Redevelopment Activities:  

Similar to Alternative 4 discussed above, ISCT for source area destruction would occur by introducing 

the chemical treatment to the source areas as they are made accessible.  This alternative would 

reduce CVOC concentrations in soil and groundwater significantly.  This alternative is relatable to the 

investigation (Pilot Study) completed at the Site in Fall 2020 (summarized in the Pilot Test Report for 

Interim Remedial Measure – Source Treatment, dated March 24, 2021, and the RI Report, dated 

August 2021).  This alternative does not include any soil removal / excavation. 

Under this alternative, source-area soils would be treated in-situ via chemical treatment by 

introducing EZVI-CH4 (product assessed by the pilot test study) or a similar chemical compound to 

the subsurface environment via direct-push injection.  Injections would occur in locations that might 

become accessible in the future if the building atop the source area were to be demolished or 

become vacant for an extended period of time.  Injection work would extend vertically into the 

groundwater table. 

Following injection work, shallow direct-push soil borings would be advanced at the Site to monitor 

source area soil for VOC concentrations.  Soil boring samples would be analyzed for VOCs to verify 

reductions in TCE concentrations, as well as for the presence of TCE breakdown products. 

The detailed implementation of this alternative (e.g. targeted depth interval, number of injection 

points, specific treatment chemical, etc.) would be included in the RAWP as a contingency should the 

source area become accessible in the future. 

Special Alternative 10 – Future Dual Phase Extraction Should the Building Become Vacant, 

Demolished, or the Subsurface Otherwise Made Accessible Through Separate Site Redevelopment 

Activities: 

Similar to Alternative 7 discussed above, this special alternative would employ the use of dual phase 

extraction for remediation of source-area contaminated soil and groundwater.  Dual phase extraction 

would allow for the treatment of the saturated and unsaturated (vadose) contaminant zones as they 

become accessible.  Constraints / limitations of this method include soil heterogeneity / density that 

can result in less flow, decreasing effectiveness.  This alternative does not include any soil 

excavation / removal. 
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By installing a dual phase system in the footprint of the source area after it becomes accessible and 

allowing the system to operate for an estimated eighteen (18) to thirty (30) months, a substantial 

amount of contaminant mass would be expected to be removed and CVOC concentrations in shallow 

subsurface soil and groundwater would be reduced. 

The detailed implementation of this alternative (e.g. targeted location and depth interval, number 

and location of blowers and extraction wells, etc.) would be included in the RAWP as a contingency 

should the source area become accessible in the future. 

6.2 RAOC #2:  CVOC Contaminated Groundwater Plume 
 

Alternative 1 – No Further Action:  The no action alternative is included as a procedural requirement 

and as a baseline to evaluate other alternatives.  Under this alternative, no further remedial or 

monitoring activities would occur.  No environmental easement would be recorded to run with the 

land and no institutional or engineering controls would be put in place to further manage residual 

contamination.  Groundwater would remain virtually as is and change in use would not be limited 

except by existing land use controls such as zoning. 

Alternative 2 – Long-Term Groundwater Monitoring:  This alternative would include periodic 

groundwater monitoring of select wells to assess concentrations of CVOCs as well as select 

biodegradation indicators and groundwater quality parameters which act as proxies for attenuation 

progress (Monitored Natural Attenuation – MNA).  In addition, an environmental easement and 

development of an SMP (including EWP and HASP) would be implemented to control future Site use 

and protect against human exposure to soil and groundwater containing VOCs above the SCGs for 

the Site.  The SMP would include continued operation and monitoring of the SSDS to mitigate soil 

vapor intrusion issues. 

Wells selected for long-term monitoring would be determined by review of the soil and groundwater 

source areas and groundwater flow direction (refer to Figures 6A through 6C).  A typical analyte list 

for Site’s exhibiting similar contamination concerns would be appropriate, and include:  VOCs, select 

biodegradation indicators (e.g. chloride, nitrate, nitrite, sulfate, sulfide, alkalinity, oxidation reduction 

potential, total iron, iron (II), total manganese, methane, ethane, ethane, and dissolved organic 

carbon) and groundwater quality parameters (e.g. conductivity, temperature, and turbidity).  

Sampling would take place on a semi-annual basis to monitor attenuation progress. 

Further details associated with the implementation of this alternative (e.g. precise sample location 

and frequency, parameters, etc.) would be included in the SMP. 

Alternative 3 – In-Situ Chemical Treatment – Permeable Reactive Barrier:  By this alternative, ISCT 

via the installation of a Permeable Reactive Barrier (PRB) would occur.  This alternative is designed 

to reduce CVOC concentrations in soil and groundwater and prevent further migration of CVOC 

contaminated groundwater.  This alternative was investigated by a Pilot Test Study completed at the 

Site in Fall 2020 (summarized in the Pilot Test Report for Interim Remedial Measure – Source 

Treatment, dated March 24, 2021, and the RI Report, dated August 2021). 

Under this alternative, groundwater in which concentrations of CVOCs exceed the NYCRR Part 703 

Groundwater Quality Standards would be treated in-situ via chemical treatment by introducing 

Provect-IR50 (assessed by the pilot study), or a similar compound, to the subsurface environment via 

direct-push injection.  To address groundwater impacts, injections would be staggered to form a 

groundwater treatment barrier that bisects the contaminant plume.  Injections would occur vertically 

and treat groundwater CVOC contamination as it migrates across the Site to the northwest.  This 

groundwater treatment “barrier” would cover approximately 8,500 square feet, extending 

approximately 360 feet laterally at its longest point and approximately 30 feet wide at its widest 

point (see Figure 9). 
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In-situ chemical reduction provides a sustained treatment zone and thus will provide long-term 

treatment (e.g., 10-20 years); however, in the event that the source area remains, there may be a 

need for future injections depending on the selected remedy for RAOC #1.  It is also possible that the 

plume could begin to decrease in size via natural attenuation over the course of the PRB life. 

This alternative would also include post-installation periodic groundwater monitoring of select wells 

to monitor for CVOCs in groundwater.  Groundwater monitoring wells located upgradient and 

downgradient of the “barrier” will be sampled to monitor for CVOCs in groundwater.  Groundwater 

samples would be analyzed for VOCs to verify reductions in TCE concentrations, as well as for the 

presence of TCE breakdown products.  In addition, an environmental easement and development of 

an SMP (including EWP and HASP) would be implemented to control future Site use and protect 

against human exposure to soil and groundwater containing VOCs above the SCGs for the Site.  The 

SMP would include continued operation and monitoring of the SSDS to mitigate soil vapor intrusion 

issues. 

The detailed implementation of this alternative (e.g., targeted depth interval, number of injection 

points, volume of injections, standards for future injections, etc.) would be included in the RAWP. 

Alternative 4 – In-Situ Chemical Treatment – Permeable Reactive Barrier & Source Area Treatment:  

By this alternative, ISCT via the installation of a PRB would occur, while also performing targeted 

source-area injections of the same treatment chemical in an effort to treat the source area 

contamination in the groundwater zone.  This alternative is designed to reduce CVOC concentrations 

in soil and groundwater and prevent further migration of CVOC contaminated groundwater.  This 

alternative is an expansion of the Pilot Test Study completed at the Site in Fall 2020 (summarized in 

the Pilot Test Report for Interim Remedial Measure – Source Treatment, dated March 24, 2021, and 

the RI Report, dated August 2021). 

Under this alternative, groundwater in which concentrations of CVOCs exceed the NYCRR Part 703 

Groundwater Quality Standards would be treated in-situ via chemical treatment by introducing 

Provect-IR50 (assessed by the pilot study), or a similar compound, to the subsurface environment.  

Where access is available, the injections would occur via direct-push (vertical) injection.  Where 

access is not readily available, other injection methods would be considered, including angled or 

horizontal injections, as necessary.  Like Alternative 3 described above, injections would be 

staggered to form a groundwater treatment barrier that bisects the contaminant plume.  Injections 

would occur vertically and treat groundwater CVOC contamination as it migrates across the Site to 

the northwest.  This groundwater treatment “barrier” would cover approximately 8,500 square feet, 

extending approximately 360 feet laterally at its longest point and approximately 30 feet wide at its 

widest point. 

Where this Alternative differs from Alternative 3 is that treatment of groundwater beneath the Site 

building would also occur by this Alternative.  Injections would occur from inside the building, 

if/where accessible, or via angled / horizontal drilling from vacant / adjacent spaces, or from outside 

of the building.  Injections would target an approximately 5,700 square foot area from a depth of 

approximately 8 feet to 20 feet bgs (the ‘source area’) beneath the Site building (see Figure 10). 

In-situ chemical reduction provides a sustained treatment zone and thus will provide long-term 

treatment (e.g., 10-20 years). 

This alternative would also include post-installation periodic groundwater monitoring of select wells 

to monitor for CVOCs in groundwater.  Groundwater monitoring wells located upgradient and 

downgradient of the “barrier” and in the vicinity of the source area will be sampled to monitor for 

CVOCs in groundwater.  Groundwater samples would be analyzed for VOCs to verify reductions in TCE 

concentrations, as well as for the presence of TCE breakdown products.  In addition, an 

environmental easement and development of an SMP (including EWP and HASP) would be 

implemented to control future Site use and protect against human exposure to soil and groundwater 
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containing VOCs above the SCGs for the Site.  The SMP would include continued operation and 

monitoring of the SSDS to mitigate soil vapor intrusion issues. 

The detailed implementation of this alternative (e.g., targeted depth interval, number of injection 

points, volume of injections, standards for future injections, etc.) would be included in the RAWP. 

Alternative 5 – Pump and Treat:  Under this alternative, a pump and treat system would be installed 

utilizing three (3) to five (5) extraction wells or via dual phase vacuum extraction which would be 

determined based on a design phase investigation.  The extraction wells would be biased to 

accessible areas near the most elevated CVOCs results and to obtain ‘hydraulic capture’ of the Site.  

This alternative is intended to control groundwater impacts at the Site by obtaining substantial 

capture of the CVOC groundwater plume.  Wastewater generated using this system would be treated 

at the surface (ex situ) via carbon filter(s) or an air stripper system that would remove CVOCs from 

the water.  The treated water would be discharged on a continuous basis to the combined sewer 

system in accordance with Monroe County Pure Water (MCPW) permitting process.  Treated water to 

be discharged would be periodically sampled to confirm effective treatment, in accordance with 

MCPW regulations.  Based on observed hydraulic conductivities at the Site (see Section 4.1), the 

effectiveness of a pump and treat system would be variable, due to areas of low hydraulic 

conductivity (less than preferred rates for pump and treat systems) and heterogeneity of subsurface 

soils.  

This alternative would also include periodic groundwater monitoring of select wells to monitor for 

CVOCs in groundwater.  Groundwater samples would be analyzed for VOCs to verify reductions in TCE 

concentrations, as well as for the presence of TCE breakdown products.  In addition, an 

environmental easement and development of an SMP (including EWP and HASP) would be 

implemented to control future Site use and protect against human exposure to soil and groundwater 

containing VOCs above the SCGs for the Site.  The SMP would include continued operation and 

monitoring of the SSDS to mitigate soil vapor intrusion issues. 

The detailed implementation of this alternative (e.g. extraction well locations, flow rate, period of 

operation, etc.) would be included in the RAWP. 

6.3 RAOC #3:  PAHs, PCBs, Pesticides, and Metals Contaminants in Surface Soils 
 

Alternative 1 – No Further Action:  The no action alternative is included as a procedural requirement 

and as a baseline to evaluate other alternatives.  Under this alternative, no further remedial or 

monitoring activities would occur.  No environmental easement would be recorded to run with the 

land and no institutional or engineering controls would be put in place to further manage residual 

contamination.  Surface soils would remain virtually as is and change in use would not be limited 

except by existing land use controls such as zoning. 

Alternative 2 – Excavation and Removal of Impacted Area (Track 1 Cleanup to Unrestricted Use):  

This alternative would entail the removal and disposal of all surface soils with impacts above 

Unrestricted Use SCOs. Excavated soil would be characterized for off-Site disposal and confirmatory 

soil samples would be collected in accordance with DER-10. The excavation would continue 

contingent upon confirmatory soil samples resulting in concentrations below Unrestricted Use SCOs. 

Excavations would be backfilled with clean imported material upon receipt of confirmatory samples 

below Unrestricted Use SCOs. 

This alternative would include the excavation of approximately 27,228 SF of surface soil area to a 

depth of 1’ below existing grade (approximately 1,008 yds3, equaling approximately 1,412 tons) that 

were found to contain at least one contaminant above Unrestricted Use concentrations (see Figure 

4). 

Alternative 3 – Limited Excavation and On-Site Management (Track 2 Cleanup to Commercial Use 

SCOs):  This alternative would entail the removal and disposal of surface soils with impacts above 
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Commercial Use SCOs.  During the RI, concentrations of certain PAHs were identified at 

concentrations above Commercial Use SCOs at surface soil sample locations SS-2 (0-12”), SS-6 (0-

12”), SS-7 (0-12”), SS-10 (0-12”), and SS-11 (0-2”).  Excavation activities would focus on these 

locations and include the excavation of approximately 11,970 SF of surface soil area (see Figure 4).  

Soils surrounding SS-2, SS-6, SS-7, and SS-10 would be excavated to a depth of 1’ below existing 

grade, and soils surrounding SS-11 would be excavated to a depth of 6” below existing grade.  This 

would result in approximately 392 yds3 (equaling approximately 549 tons) of soil to be excavated.  

Excavated soil would be characterized for off-Site disposal and confirmatory soil samples would be 

collected in accordance with DER-10. Based on the extensive surface soil sampling completed 

during the RI, the excavations shown are based on excavating areas surrounding sample locations 

exhibiting concentrations above Commercial Use SCOs and leaving areas where samples did not 

exhibit concentrations above Commercial Use SCOs undisturbed / unexcavated.  As a result, 

confirmatory soil samples may not need to be collected.  Excavations would be backfilled with clean 

imported material upon receipt of confirmatory samples below Commercial Use SCOs. 

This alternative would also include the implementation of an environmental easement and 

development of an SMP for the Site, which would include an EWP and HASP, for remaining soils 

containing specific contaminants (PAHs, PCBs, Pesticides, and Metals) above Unrestricted Use SCOs 

but below Commercial Use SCOs.  This alternative includes maintaining documentation to ensure 

that the location of residual contamination is known and that any disturbance of such material would 

be done in accordance with the SMP.  Such on-site management would control future Site use and 

protect against human exposure to impacted soil remaining at levels above Unrestricted Use SCOs. 

Alternative 4 - On-Site Management (Track 4 Remediation Using Site-Specific SCOs):  This alternative 

would include the implementation of an environmental easement and development of an SMP for 

the Site, which would include an EWP and HASP. This alternative includes maintaining 

documentation to ensure that the location of residual contamination is known and that any 

disturbance of such material would be done in accordance with the SMP.  Such on-site management 

would control future Site use and protect against human exposure to impacted soil remaining at 

levels above Unrestricted Use SCOs (“site-wide”) and Commercial Use SCOs (certain PAHs in discrete 

areas). 

Alternative 5 – Cover / Cap (Track 4 Remediation):  This alternative involves installing a 1-ft cover 

and/or a cap in areas of impacted surface soil as an engineering control. The cover/cap provides a 

direct barrier to contact with soil remaining at levels above Unrestricted Use SCOs (“site-wide”) and 

Commercial Use SCOs (certain PAHs in discrete areas).  This alternative would also include the 

implementation of an environmental easement and development of an SMP for the Site, which 

would include an EWP and HASP. This alternative includes maintaining documentation to ensure that 

the location of residual contamination is known and that any disturbance of such material would be 

done in accordance with the SMP.  Such on-site management would control future Site use.  The 

SMP would include inspections of the cover/cap on a regularly determined basis. 

6.4 RAOC #4:  PAHs, PCBs, and Metals Contaminants in Sediment 
 

Alternative 1 – No Further Action:  The no action alternative is included as a procedural requirement 

and as a baseline to evaluate other alternatives.  Under this alternative, no further remedial or 

monitoring activities would occur.  No environmental easement would be recorded to run with the 

land and no institutional or engineering controls would be put in place to further manage residual 

contamination.  Sediment would remain virtually as is and change in use would not be limited except 

by existing land use controls such as zoning. 

Alternative 2 – Dredging of Impacted Area (Track 1 Cleanup to Unrestricted Use): This alternative 

would entail the dredging / removal of Class B and Class C sediment from the drainage / surface 

water feature on the northern perimeter of the Site.  Excavated sediment would be characterized for 
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off-Site disposal and confirmatory samples would be collected in accordance with DER-10.  The 

dredging would continue contingent upon confirmatory sediment samples resulting in concentrations 

below Class B standards.  The use of turbidity curtains and related migration barriers would prevent 

disturbed contaminated sediment from being transported off-site by the flow of water. 

Alternative 3 - On-Site Management:  This alternative would include the implementation of an 

environmental easement and development of an SMP for the Site, which would include guidelines 

for managing surface / storm water runoff and a Health and Safety Plan (HASP). This alternative 

includes maintaining documentation to ensure that the location of residual contamination is known 

and that any disturbance of such material would be done in accordance with the SMP.  Such on-site 

management would control future Site use. 
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7.0 ANALYSIS OF ALTERNATIVES 

Remedial alternatives outlined in Section 6 were evaluated based on the criteria listed in Section 

5.0, with the exception of community acceptance (which cannot be evaluated prior to initiating a 

public comment period).  Note that the current and anticipated future use of the Site will be 

consistent with Commercial Use (as determined by the Land Use Evaluation, see Appendix A), even 

though the SCGs outlined in the RI and Section 3.0 of this report are more restrictive. 

7.1 RAOC #1:  CVOC Contaminated Subsurface Soil 
 

Alternative 1 – No Further Action 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative may not be protective of human health or the environment.  

While the impacts are not currently accessible to the public (e.g., via drinking 

water, direct contact, etc.), an exposure route would be present in the event of 

contact during any potential future ground intrusive work. 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the reduction of contaminant toxicity, 

mobility, or volume. 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs 

(i.e., Unrestricted Use SCOs) and may not achieve the RAOs due to the potential 

for future contact with impacts since no controls will be placed on the property.   

Short-term effectiveness 

There would be no increased short-term risks associated with the no action 

alternative for this area since remedial activities are not implemented and there 

are currently no direct routes of exposure. 

Long-term effectiveness 
This alternative may not be effective in the long-term and is not a permanent 

remedy.    

Implementability With this alternative there is nothing to implement. 

Cost There is no cost associated with this alternative. 

Land use This alternative presents no change or impact to existing land use. 

Green Remediation 

No further action would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the subsurface environment. 

 

Assessment 

The no further action alternative for this area is not effective for the long-term and it does not reduce 

toxicity, mobility or volume of impacts to this AOC and may not achieve the RAOs.  The estimated cost 

for this alternative is summarized below: 

 

Estimated Cost of No Further Action ................................................................................................ $ 0 

 

Alternative 2 – Excavation and Removal of Source Area (Track 1 Cleanup to Unrestricted Use):  

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment.  Soil 

with contaminant concentrations above Unrestricted Use SCOs on-site would be 

removed and disposed of off-site.    

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of the toxicity, mobility, and 

volume of contaminants in the soil and groundwater.   

Compliance with SCGs 
Areas of soil removal and groundwater treatment would be in compliance with 

contaminant-specific SCGs and meet the RAOs.   

Short-term effectiveness 

This alternative would increase short-term risks for the community and the 

workers implementing the alternative (i.e., through the exposure of impacted 

soil and groundwater).  Excavation of these soils within the Site building would 
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Criteria Evaluation 
also result in the potential for exposure of building occupants to CVOC 

contamination while the work is being performed.   

Long-term effectiveness 
This alternative would be effective in the long-term.  The soil removal and 

disposal would be a permanent remedy. 

Implementability 

The excavation of soils beneath the Site building and among the exterior area 

may not be feasible due to the large area of foundation slab that would require 

removal, the presence of underground utilities within the proposed excavation 

areas, the presence of the SSDS within the building, availability of areas within 

the building for excavation work, and the ability to excavate large volumes of 

CVOC-contaminated soil within the building.  Extensive vapor mitigation and 

venting measures would be necessary in order to prevent worker exposure to 

CVOCs during this work.  Additionally, there is the potential for residual 

contamination to remain in areas that cannot be excavated due to the presence 

of underground utilities. 

Cost The cost to implement this alternative is excessive (see breakdown below) 

Land use 
This alternative would be a significant disruption to the current and future 

intended use of the Site. 

Green Remediation 

While this alternative would remove contaminated material from the Site, its 

implementation would be disruptive to the existing environment and result in a 

significant quantity of project-related wastes. 

 

Assessment 

The removal of CVOC contaminated subsurface soils would also likely result in a decrease in CVOC 

concentrations in groundwater, and be effective for protecting human health and the environment in 

the long term by achieving the RAOs.  However, the cost for this alternative is excessive, the nature 

of the impacts may extend beyond the defined areas, and the impacts to tenants within the Site 

building would also be extensive.  As such, there is a high likelihood that the extent of removal areas 

and cost will increase beyond that identified herein.  Additionally, there is the potential for residual 

contamination to remain at the Site due to the presence of contamination around underground 

utilities.  The cost for this alternative based on the assumed areas is summarized below.  A detailed 

cost summary is included in attached Table 1.2. 

 

Estimated Up-Front Capital Cost ........................................................................................ $7,380,656 

Estimated Operations and Maintenance Cost .................................................................................. $0 

Estimated Total Present Worth Cost .................................................................................. $7,380,656 

 

Alternative 3 - On-Site Management (Track 4 Remediation using Commercial Use SCOs):   

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement controls (institutional actions, SMP, etc.) 

in the event that future ground intrusive work was conducted at the Site to 

depths at which impacted soil could be encountered. 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the reduction of contaminant toxicity, 

mobility, or volume (note that mobility via soil alone is very limited, and that 

mobility via vapor intrusion is being mitigated by the IRM and mobility via 

groundwater is assessed in Section 7.2). 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs.  

Institutional controls would limit potential contact with these impacts but will 

likely not achieve the RAOs.  Institutional controls would require maintaining 

soil cover and cap areas and implementation of a HASP and EWP in the event 

of future ground intrusive work.   

Short-term effectiveness There would be no increased short-term risks associated with the institutional 
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Criteria Evaluation 
action alternative since remedial activities would not be implemented.   

Long-term effectiveness 
This alternative would be effective in the long-term; however, this alternative 

may not be a permanent remedy. 

Implementability 
Implementation of this alternative is essentially clerical, and does not require 

disruption to the existing Site. 

Cost This is a relatively cost-effective alternative (see breakdown below). 

Land use 
This alternative presents no change or impact to existing land use, while placing 

certain limitations on potential future land use changes. 

Green Remediation 

This alternative would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the subsurface environment. 

 

Assessment 

The institutional action / management alternative would be expected to be protective of human 

health and the environmental and effective for the long-term and is not disruptive to existing and 

future planned site use.  However, this alternative does not reduce contaminant toxicity or volume.  

The estimated cost for this alternative is summarized below.  A detailed cost summary is included in 

attached Table 1.3. 

 

Estimated Up-Front Capital Cost .............................................................................................. $10,350 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $43,954 

Estimated Total Present Worth Cost ........................................................................................ $54,304 

 

Alternative 4 – In-Situ Chemical Treatment (Track 4 Remediation using Commercial Use SCOs): 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement engineering controls to reduce on-Site 

source area CVOC contamination in soil.  The goals for this alternative would be 

to reduce soil concentrations of contaminants of concern from the source area 

in the saturated zone.  This alternative would help to address CVOC 

contamination in groundwater by reducing soil concentrations that can migrate 

to the groundwater table and eventually off-Site. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contaminant toxicity and 

volume.  This alternative would also reduce mobility by reducing contaminated 

soil that can migrate to the groundwater table and eventually off-Site. 

Compliance with SCGs This alternative would be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 
Source area concentrations in the saturated zone would be reduced relatively 

quickly once field activities (i.e. injection work) are completed. 

Long-term effectiveness 

This alternative would be somewhat effective in the long-term, as a treatment 

chemical capable of reducing CVOC concentrations over time would be 

selected.  This alternative is unlikely to represent a permanent remedy as 

contaminated soil in the unsaturated zone would remain. 

Implementability 

This alternative is not easily implemented.  Access to a significant portion of the 

source area of contamination is limited by the existing Site building, utilities, 

and other site features.  Additionally, activities would represent a significant 

disruption to current Site use.  Also, there is the potential for residual 

contamination to remain in areas that cannot be accessed due to the presence 

of underground utilities and/or other obstructions.  Finally, this method is most 

effective in saturated soils (i.e., below the groundwater table) and would not be 

expected to be as effective in treating contaminants remaining in the vadose 

zone. 
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Criteria Evaluation 
Cost The cost to implement this alternative is significant (see breakdown below) 

Land use This alternative would be a significant disruption to current Site use. 

Green Remediation 
The implementation of this alternative would be moderately disruptive to the 

existing environment and result in some project-related wastes. 

 

Assessment 

 

The engineering control action alternative would be protective of human health and the environment.  

The long-term effectiveness of the alternative is limited by the fact that it is ineffective at treating 

contamination in the unsaturated zone (i.e., shallow subsurface soil beneath the building)., This 

alternative would be difficult to implement and disruptive to current site use.  The estimated cost for 

this alternative is significant and is summarized below.  A detailed cost summary is included in 

attached Table 1.4. 

 

Estimated Up-Front Capital Cost ........................................................................................... $700,672 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $66,494 

Estimated Total Present Worth Cost ..................................................................................... $767,167 

 

Alternative 5 – In-Situ Thermal Remediation: 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement engineering controls to reduce on-Site 

source area CVOC contamination in soil.  The goals for this alternative would be 

to reduce soil concentrations of contaminants of concern from the source 

areas.  Additionally, this alternative would help to address CVOC contamination 

in groundwater by reducing soil concentrations that can migrate to the 

groundwater table and eventually off-Site. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contaminant toxicity and 

volume.  This alternative would also reduce mobility by removing contaminated 

soil that can migrate to the groundwater table and eventually off-Site. 

Compliance with SCGs This alternative would be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 
Source area concentrations would be reduced relatively quickly once field 

activities (i.e. system installation work) are completed. 

Long-term effectiveness 

This alternative would be effective in the long-term, as ISTR has been shown to 

be effective in reducing CVOC concentrations at other sites.  This alternative 

represents a possible permanent remedy. 

Implementability 

This alternative is not easily implemented.  Access to a significant portion of the 

source area of contamination is limited by the existing Site building, utilities, 

and other site features.  Additionally, activities would represent a significant 

disruption to current Site use.  Also, there is the potential for residual 

contamination to remain in areas that cannot be reached due to the presence 

of underground utilities. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use This alternative would be a significant disruption to current Site use. 

Green Remediation 
The implementation of this alternative would be moderately disruptive to the 

existing environment and result in some project-related wastes. 

 

Assessment 

 

The engineering control action alternative would be protective of human health and the environment.  

The long-term effectiveness of the alternative is expected to be actual and it is expected that this 

alternative would achieve the RAOs.  However, this alternative would be difficult to implement and 
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disruptive to current site use.  The estimated cost for this alternative is significant and is 

summarized below.  A detailed cost summary is included in attached Table 1.5. 

 

Estimated Up-Front Capital Cost ........................................................................................ $1,925,515 

Estimated Operations and Maintenance Cost (spread over 30 years) ........................................... $0 

Estimated Total Present Worth Cost .................................................................................. $1,925,515 

 

Alternative 6 – Soil Vapor Extraction: 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement engineering controls to reduce on-Site 

source area CVOC contamination in soil.  The goals for this alternative would be 

to reduce soil concentrations of contaminants of concern from the shallow 

subsurface soils (vadose zone) in the source area.  Additionally, this alternative 

would help to address CVOC contamination in groundwater by reducing soil 

concentrations that could migrate to the groundwater table. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contaminant toxicity and 

volume.  This alternative would also reduce mobility by removing VOCs from 

contaminated soil that can migrate to the groundwater table and eventually off-

Site. 

Compliance with SCGs This alternative would be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 
Source area concentrations would be reduced gradually over time, once field 

activities (i.e. system installation work) are completed. 

Long-term effectiveness 

This alternative would be effective in the long-term, as SVE has been shown to 

be effective in reducing CVOC concentrations at other sites.  This alternative, in 

conjunction with others considered herein, could represent a possible 

permanent remedy. 

Implementability 

This alternative is not easily implemented.  Access to a significant portion of the 

source area of contamination is limited by the existing Site building, utilities, 

and other site features.  Additionally, activities would represent a significant 

disruption to current Site use.  Also, there is the potential for residual 

contamination to remain in areas that cannot be reached due to the presence 

of underground utilities. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use This alternative would be a significant disruption to current Site use. 

Green Remediation 
The implementation of this alternative would be moderately disruptive to the 

existing environment and result in some project-related wastes. 

 

Assessment 

 

The engineering control action alternative would be protective of human health and the environment.  

The long-term effectiveness of the alternative is expected to be actual and it is expected that this 

alternative would achieve the RAOs.  However, this alternative would be difficult to implement and 

disruptive to current site use.  The estimated cost for this alternative is significant and is 

summarized below.  A detailed cost summary is included in attached Table 1.6. 

 

Estimated Up-Front Capital Cost ........................................................................................... $906,444 

Estimated Operations and Maintenance Cost (spread over 30 years) ........................................... $0 

Estimated Total Present Worth Cost ..................................................................................... $906,444 

 

Alternative 7 – Dual Phase Extraction: 
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Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement engineering controls to reduce on-Site 

source area CVOC contamination in soil and groundwater.  The goals for this 

alternative would be to reduce soil concentrations of contaminants of concern 

from the shallow subsurface soils (vadose zone) in the source area, as well as 

contaminants in groundwater. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contaminant toxicity and 

volume.  This alternative would also reduce mobility by removing VOCs from 

contaminated soil that can migrate to the groundwater table and eventually off-

Site. 

Compliance with SCGs This alternative would be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 
Source area concentrations would be reduced gradually over time, once field 

activities (i.e. system installation work) are completed. 

Long-term effectiveness 

This alternative would be effective in the long-term, as dual phase extraction 

has been shown to be effective in reducing CVOC concentrations at other sites.  

This alternative, by itself or in conjunction with others considered herein, could 

represent a possible permanent remedy. 

Implementability 

This alternative is not easily implemented.  Access to a significant portion of the 

source area of contamination is limited by the existing Site building, utilities, 

and other site features.  Additionally, activities would represent a significant 

disruption to current Site use.  Also, there is the potential for residual 

contamination to remain in areas that cannot be reached due to the presence 

of underground utilities. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use This alternative would be a significant disruption to current Site use. 

Green Remediation 
The implementation of this alternative would be moderately disruptive to the 

existing environment and result in some project-related wastes. 

 

Assessment 

 

The engineering control action alternative would be protective of human health and the environment.  

The long-term effectiveness of the alternative is expected to be actual and it is expected that this 

alternative would achieve the RAOs.  However, this alternative would be difficult to implement and 

disruptive to current site use.  The estimated cost for this alternative is significant and is 

summarized below.  A detailed cost summary is included in attached Table 1.7. 

 

Estimated Up-Front Capital Cost ........................................................................................ $1,188,065 

Estimated Operations and Maintenance Cost (spread over 30 years) ........................................... $0 

Estimated Total Present Worth Cost .................................................................................. $1,188,065 

 

Special Alternative 8 – Future Excavation, Removal, and Treatment of Subsurface Soils from 

Impacted Area Should the Building Become Vacant, Demolished, or the Subsurface Otherwise Made 

Accessible Through Separate Site Redevelopment Activities):  

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment in 

the future.  Soil in the unsaturated zone with contaminant concentrations 

above Unrestricted Use SCOs on-site would be removed and disposed of off-

site.   Soil in the saturated zone would be treated chemically in-situ. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of the toxicity, mobility, and 

volume of contaminants in the soil and groundwater in the future. 

Compliance with SCGs 
Areas of soil removal and groundwater treatment would be in compliance with 

contaminant-specific SCGs and meet the RAOs in the future. 
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Criteria Evaluation 

Short-term effectiveness 
This alternative is not effective in the short term as activities would not occur 

until future site redevelopment activities are planned.   

Long-term effectiveness 
In the future, this alternative would be effective in the long-term.  The soil 

removal and treatment would be a permanent remedy. 

Implementability 

The excavation of soils beneath the Site building and among the exterior area 

may not currently be feasible due to the large area of foundation slab that 

would require removal, the presence of underground utilities within the 

proposed excavation areas, the presence of the SSDS within the building, 

availability of areas within the building for excavation work, and the ability to 

excavate large volumes of CVOC-contaminated soil within the building.  

However, future site redevelopment may make the contaminated soil 

accessible and this special alternative implementable as a result. 

Cost 

The cost to implement this alternative is considered below.  The cost is less 

than if such activities were enacted immediately, requiring tenant relocation 

and significant building disruption / demolition. 

Land use 
This special alternative ensures safe future land use after potential future site 

redevelopment activities. 

Green Remediation 
While this alternative would remove contaminated material from the Site, its 

implementation would result in project-related wastes. 

 

Assessment 

The future removal and treatment of CVOC contaminated subsurface soils made accessible by 

potential future site redevelopment activities would also result in a decrease in CVOC concentrations 

in groundwater, and be effective for protecting human health and the environment in the long term 

by achieving the RAOs.  The cost for this alternative based on the assumed areas is summarized 

below.  A detailed cost summary is included in attached Table 1.8. 

 

Estimated Up-Front Capital Cost ........................................................................................ $2,199,439 

Estimated Operations and Maintenance Cost .................................................................................. $0 

Estimated Total Present Worth Cost .................................................................................. $2,199,439 

 

Special Alternative 9 – Future In-Situ Chemical Treatment of Subsurface Soils from Impacted Area 

Should the Building Become Vacant, Demolished, or the Subsurface Otherwise Made Accessible 

Through Separate Site Redevelopment Activities 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment in 

the future, since this alternative would implement engineering controls to 

reduce on-Site source area CVOC contamination. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the future reduction of contaminant toxicity and 

volume.  This alternative would also reduce mobility by reducing contaminated 

soil that can migrate to the groundwater table and eventually off-Site. 

Compliance with SCGs This alternative would be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 

This alternative is not effective in the short-term as remedial activities are 

contingent upon future accessibility.  However, source area concentrations in 

the saturated zone would be reduced relatively quickly once field activities (i.e. 

injection work) are completed. 

Long-term effectiveness 

This alternative would be somewhat effective in the long-term, as a treatment 

chemical capable of reducing CVOC concentrations over time would be selected 

and the contamination area would be accessible.  Contamination in the 

unsaturated zone would not be effectively reduced. 

Implementability 
This alternative is easily implemented in the future if site redevelopment 

activities (i.e., building demolition or extended vacancy) made the contaminated 
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Criteria Evaluation 
area accessible. 

Cost 

The cost to implement this alternative is considered below.  The cost is less 

than if such activities were enacted immediately, requiring tenant relocation 

and significant building disruption / demolition. 

Land use 
This special alternative ensures safe future land use after potential future site 

redevelopment activities. 

Green Remediation 
The implementation of this alternative would be moderately disruptive to the 

existing environment and result in some project-related wastes. 

 

Assessment 

 

The engineering control action alternative would be protective of human health and the environment.  

The long-term effectiveness of the alternative is somewhat limited by the fact that it is ineffective at 

treating contamination in the unsaturated zone (i.e., shallow subsurface soil). This alternative would 

be difficult to implement and disruptive to current site use.  The estimated cost for this alternative is 

reasonable when considered alongside potential future site redevelopment activities that might be 

separately planned for the Site, and also reasonable relative to other special alternatives.  A detailed 

cost summary is included in attached Table 1.9. 

 

Estimated Up-Front Capital Cost ........................................................................................... $443,286 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $66,494 

Estimated Total Present Worth Cost ..................................................................................... $509,780 

 

Special Alternative 10 – Future Dual Phase Extraction Should the Building Become Vacant, 

Demolished, or the Subsurface Otherwise Made Accessible Through Separate Site Redevelopment 

Activities 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement engineering controls to reduce on-Site 

source area CVOC contamination in soil and groundwater.  The goals for this 

alternative would be to reduce soil concentrations of contaminants of concern 

from the shallow subsurface soils (vadose zone) in the source area, as well as 

contaminants in groundwater. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contaminant toxicity and 

volume.  This alternative would also reduce mobility by removing VOCs from 

contaminated soil that can migrate to the groundwater table and eventually off-

Site. 

Compliance with SCGs This alternative would be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 

This alternative is not effective in the short-term as remedial activities are 

contingent upon future accessibility.  However, source area concentrations 

would be reduced gradually over time, once field activities (i.e. system 

installation work) are completed. 

Long-term effectiveness 

This alternative would be effective in the long-term, as dual phase extraction 

has been shown to be effective in reducing CVOC concentrations at other sites.  

This alternative, by itself or in conjunction with others considered herein, could 

represent a possible permanent remedy. 

Implementability 

This alternative is easily implemented in the future if site redevelopment 

activities (i.e., building demolition or extended vacancy) made the contaminated 

area accessible. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use 
This special alternative ensures safe future land use after potential future site 

redevelopment activities. 
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Green Remediation 
The implementation of this alternative would be moderately disruptive to the 

existing environment and result in some project-related wastes. 

 

Assessment 

 

The engineering control action alternative would be protective of human health and the environment.  

The long-term effectiveness of the alternative is expected to be actual and it is expected that this 

alternative would achieve the RAOs.  However, this alternative would be difficult to implement and 

disruptive to current site use, and is therefore contingent upon future accessibility of the 

contamination being attained via separately planned site redevelopment activities.  The estimated 

cost for this alternative is summarized below.  A detailed cost summary is included in attached Table 

1.10. 

 

Estimated Up-Front Capital Cost ........................................................................................... $790.352 

Estimated Operations and Maintenance Cost (spread over 30 years) ........................................... $0 

Estimated Total Present Worth Cost ..................................................................................... $790,352 

 

7.2 RAOC #2:  CVOC Contaminated Groundwater Plume 
 

Alternative 1 – No Further Action 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative is not protective of human health and the environment due to 

the apparent groundwater flow to the northwest towards the drainage north of 

the Site.  Additionally, while the impacts are not directly accessible to the public 

(e.g., via drinking water), an exposure route could be realized in the event of 

contact during any potential ground intrusive work or if the plume continues to 

migrate to this surface water feature.  This alternative does not address any 

potential off-site migration. 

Reduction of toxicity, 

mobility, or volume 

Due to the natural attenuation processes already occurring, this alternative may 

result in the reduction of contaminant toxicity and volume and therefore may 

achieve compliance with contaminant-specific SCGs in the long-term.  However, 

this alternative will not address the mobility of impacts and would not be 

monitored to confirm complete degradation. 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs and 

may not achieve the RAOs due to the potential for future contact with impacts 

since no controls will be placed on the property.   

Short-term effectiveness 
There are potential short-term risks associated with the no action alternative as 

contaminated groundwater may reach the drainage / surface water feature.   

Long-term effectiveness 

Based on the apparent natural attenuation processes occurring, this alternative 

may be effective in the long-term; however, this would not be monitored to 

confirm complete degradation. 

Implementability With this alternative there is nothing to implement. 

Cost There is no cost associated with this alternative. 

Land use This alternative presents no change or impact to existing land use. 

Green Remediation 

No further action would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the environment. 

 

Assessment 

Although the no further action alternative for this area of concern may be effective in the long-term 

and may reduce the toxicity and volume of impacts to this AOC, this alternative will not reduce the 
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mobility of impacts and the effectiveness will not be monitored.  The estimated cost for this 

alternative is summarized below: 

 

Estimated Cost of No Further Action ................................................................................................ $ 0 

 

Alternative 2 – Long-Term Groundwater Monitoring: 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment on-

Site but would not address potential future off-Site migration.  Based on the 

results of the RI, significant concentrations of CVOCs still remain in the 

groundwater across the Site and there is a potential for future off-Site 

migration, particularly to the drainage / surface water feature at the northern 

boundary of the Site.  This alternative would implement controls (institutional 

actions, SMP, etc.) in the event that future ground intrusive work was 

conducted at the Site to depths at which contaminated groundwater could be 

encountered. 

Reduction of toxicity, 

mobility, or volume 

This alternative would be expected to result in the reduction of the toxicity and 

volume of dissolved phase contaminants in groundwater over time.  However, 

migration of contaminants via groundwater flow could occur. 

Compliance with SCGs 

With enough time, natural attenuation would achieve compliance with 

contaminant-specific SCGs.  However, CVOC-impacted groundwater would 

remain at the Site and require monitoring over time. 

Short-term effectiveness 

Although there would be no increased short-term risks associated with the 

institutional action alternative for this AOC (since active remedial activities are 

not implemented), existing groundwater contamination may reach the drainage 

/ surface water feature. 

Long-term effectiveness 

This alternative would be effective in the long-term for CVOCs; however, CVOC-

impacted groundwater may persist for an extended amount of time and there is 

the potential for the contaminant plume to migrate off-Site in the interim. 

Implementability 
Implementation of this alternative is primarily clerical, with limited site 

disruption occurring during planned sampling events. 

Cost 

The upfront cost of implementing this alternative is relatively inexpensive; 

however, annual costs would be incurred for a significant period of time (see 

breakdown below). 

Land use 
This alternative presents no change or impact to existing land use, while placing 

certain limitations on potential future site use (i.e. no use of site groundwater). 

Green Remediation 

This alternative would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the subsurface environment. 

 

Assessment 

Long-term groundwater monitoring is feasible for CVOCs, but would not address the potential off-Site 

migration.  The cost for this alternative is summarized below.  A detailed cost summary is included in 

attached Table 2.2. 

 

Estimated Up-Front Capital Cost ........................................................................................................ $0 

Estimated Operations and Maintenance Cost (spread over 30 years) .............................. $217,931 

Estimated Total Present Worth Cost ..................................................................................... $217,931 
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Alternative 3 – In-Situ Chemical Treatment – Permeable Reactive Barrier: 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment by 

implementing engineering controls to reduce on-Site CVOC contamination in 

groundwater and implementing institutional controls (SMP, etc.) that regulate 

future ground intrusive work that might encounter groundwater. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contamination toxicity and 

volume, and prevent mobility (no contamination passing through the treatment 

barrier). 

Compliance with SCGs 

The goal of this alternative would be to reduce groundwater concentrations 

beyond the treatment barrier to 6 NYCRR Subpart 703 Groundwater Quality 

Standards, and therefore be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 

Under this alternative, there would be a decreased short-term risk of the 

chlorinated VOC plume migrating off-Site, as migrating concentrations would be 

reduced following injection work.  There exists a possible short-term risk in the 

form of injected compounds migrating into the small drainage / stream on the 

northern boundary of the Site during field activities (via surface runoff / 

daylighting); however, viable preventative steps and measures exist and would 

be implemented during construction. 

Long-term effectiveness 

This alternative is expected to be effective on-Site in the long-term, as a 

treatment chemical capable of reducing CVOC concentrations over time would 

be selected.  However, the persistence of the treatment chemical and potential 

need for future injections is uncertain.  This alternative has the potential to be a 

permanent remedy. 

Implementability 

The installation of a treatment barrier is reasonably implemented in the parking 

lot area, due to sufficient access, few buried utilities, and based on pilot test 

study results.  Additionally, activities would be fairly non-disruptive to current 

Site use. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use This alternative would be generally non-disruptive to current Site use. 

Green Remediation 
The implementation of this alternative would improve conditions in the existing 

subsurface environment.  It would result in some project-related wastes. 

 

Assessment 

 

The engineering control action (in situ chemical treatment – reactive barrier) would be protective of 

human health and the environment and effective for the long-term.  This alternative reduces the 

toxicity, mobility and volume of impacts and is relatively non-disruptive to existing site operations and 

future land use.  The estimated cost for this alternative summarized below.  A detailed cost summary 

is included in attached Table 2.3. 

 

Estimated Up-Front Capital Cost ........................................................................................... $403,795 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $67,622 

Estimated Total Present Worth Cost (if no future re-injections required) .......................... $471,416 

 

Estimated Cost for Additional Injection at Later Date, per event, IF REQUIRED .................. $70,785 

Estimated Total Present Worth Cost (if one future re-injection required) .......................... $542,201 
 

Alternative 4 – In-Situ Chemical Treatment – Permeable Reactive Barrier and Source Treatment: 

 

Criteria Evaluation 
Protection of human health 

and the environment 

This alternative would be protective of human health and the environment by 

implementing engineering controls to reduce on-Site CVOC contamination in 
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Criteria Evaluation 
groundwater and implementing institutional controls (SMP, etc.) that regulate 

future ground intrusive work that might encounter groundwater. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contamination toxicity and 

volume and prevent mobility (no contamination passing through the treatment 

barrier). 

Compliance with SCGs 

The goal of this alternative would be to reduce groundwater concentrations in 

the source area and beyond the treatment barrier to 6 NYCRR Subpart 703 

Groundwater Quality Standards, and therefore be in compliance with 

contaminant-specific SCGs. 

Short-term effectiveness 

Under this alternative, there would be a decreased short-term risk of the 

chlorinated VOC plume migrating off-Site, as source area concentrations would 

be reduced following injection work.  There exists a possible short-term risk in 

the form of injected compounds migrating into the small drainage / stream on 

the northern boundary of the Site during field activities (via surface runoff / 

daylighting); however, viable preventative steps and measures exist and would 

be implemented during construction. 

Long-term effectiveness 

This alternative is expected to be effective on-Site in the long-term, as a 

treatment chemical capable of reducing CVOC concentrations over time would 

be selected.  However, the persistence of the treatment chemical and potential 

need for future injections is uncertain.  This alternative has the potential to be a 

permanent remedy. 

Implementability 

The installation of a treatment barrier is reasonably implemented in the parking 

lot area, due to sufficient access, few buried utilities, and based on pilot test 

study results.  However, injections targeting the source area would be difficult 

or infeasible, due to the presence of the Site building, occupancy, and presence 

of subsurface utilities. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use 
This alternative would be disruptive to current Site use, as occupants would be 

disrupted by injection activities. 

Green Remediation 
The implementation of this alternative would improve conditions in the existing 

subsurface environment.  It would result in some project-related wastes. 

 

Assessment 

 

The engineering control action (in situ chemical treatment) would be protective of human health and 

the environment and effective for the long-term.  This alternative reduces the toxicity, mobility, and 

volume of impacts; however, it is disruptive to existing site operations difficult to implement based 

on current land use.  The estimated cost for this alternative summarized below.  A detailed cost 

summary is included in attached Table 2.4. 

 

Estimated Up-Front Capital Cost ........................................................................................... $777,860 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $67,622 

Estimated Total Present Worth Cost (if no future re-injections required) .......................... $845,482 

 

Estimated Cost for Additional Injection at Later Date, per event, IF REQUIRED ............... $110,660 

Estimated Total Present Worth Cost (if one future re-injection required) .......................... $956,141 
 

Alternative 5 – Pump and Treat: 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment by 

implementing engineering controls to reduce on-Site CVOC contamination in 

groundwater and implementing institutional controls (SMP, etc.) that regulate 
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future ground intrusive work that might encounter groundwater. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of contamination toxicity and 

volume, and limit mobility. 

Compliance with SCGs 

The goal of this alternative would be to reduce groundwater concentrations 

beyond the treatment area to 6 NYCRR Subpart 703 Groundwater Quality 

Standards, and therefore be in compliance with contaminant-specific SCGs. 

Short-term effectiveness 

Under this alternative, there would be a decreased short-term risk of the 

chlorinated VOC plume migrating off-Site, as source area concentrations would 

be reduced as soon as pump-and-treat begins.   

Long-term effectiveness 

This alternative would also be effective on-Site in the long-term, as the system 

could remain operational for a prolonged period of time, with proper 

maintenance.  This alternative has been selected to be a permanent remedy. 

Implementability 

The installation of extraction wells and filtering equipment is reasonably 

implemented in the parking lot area, due to sufficient access and few buried 

utilities.  Varying hydraulic conductivity and heterogeneity among subsurface 

soils complicates the design and effectiveness of such a system.  Activities 

would be somewhat disruptive to current Site use. 

Cost The cost to implement this alternative is significant (see breakdown below) 

Land use This alternative would be somewhat disruptive to current Site use. 

Green Remediation 
The implementation of this alternative would improve conditions in the existing 

subsurface environment.  It would result in project-related wastes. 

 

Assessment 

 

The engineering control action (pump and treat) would be protective of human health and the 

environment and effective for the long-term (with proper maintenance and management).  This 

alternative reduces the toxicity and volume of impacts.  It is moderately disruptive to existing site 

operations and future land use, based on the need to maintain the extraction wells and surface 

treatment system.  The design and effectiveness of the system would be complicated by the 

observed hydraulic conductivity testing results obtained from the Site in 2018.  The estimated cost 

for this alternative summarized below.  A detailed cost summary is included in attached Table 2.5. 

 

Estimated Up-Front Capital Cost ........................................................................................ $2,616,486 

Estimated Operations and Maintenance Cost (spread over 30 years) ........................... $1,484,910 

Estimated Total Present Worth Cost .................................................................................. $4,101,396 
 

7.3 RAOC #3:  PAHs, PCBs, Pesticides, and Metals Contaminants in Surface Soils 
 

Alternative 1 – No Further Action: 

 

Criteria Evaluation 
Protection of human health 

and the environment 

This alternative is not protective of human health or the environment, as an 

exposure route is present (via direct contact during ground intrusive work. 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the reduction of contaminant toxicity, 

mobility, or volume. 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs 

(i.e., Unrestricted Use SCOs) and may not achieve the RAOs due to the potential 

for future contact with impacts since no controls will be placed on the property.   

Short-term effectiveness 
There are short-term risks associated with the fact that an exposure route is 

present (via contact during ground intrusive work). 

Long-term effectiveness This alternative is not effective in the long-term and is not a permanent remedy.    

Implementability With this alternative there is nothing to implement. 

Cost There is no cost associated with this alternative. 

Land use This alternative presents no change or impact to existing land use. 
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Green Remediation 

No further action would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the environment. 

 

Assessment 

 

The no further action alternative for this area is not effective for the long-term and it does not reduce 

toxicity, mobility or volume of impacts to this AOC.  The estimated cost for this alternative is 

summarized below: 

 

Estimated Cost of No Further Action ................................................................................................ $ 0 

 

Alternative 2 – Excavation and Removal of Impacted Area (Track 1 Cleanup to Unrestricted Use): 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment.  Soil 

with contaminant concentrations above Unrestricted Use SCOs on-site would be 

removed and disposed of off-site.    

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of the toxicity, mobility, and 

volume of contaminants in the soil.   

Compliance with SCGs 
Areas of soil removal would be in compliance with contaminant-specific SCGs 

and meet the RAOs.   

Short-term effectiveness 

This alternative would increase short-term risks for the community and the 

workers implementing the alternative (i.e., through the exposure of impacted 

soil). 

Long-term effectiveness 

The effectiveness of this alternative in the long-term would be dictated by future 

site use and the possibility of storm / surface water runoff from the surrounding 

urban environment (in particular the parking lot areas) re-contaminating the 

surface soil. 

Implementability 

The excavation of soils adjacent to the Site building may not be feasible due to 

the possible undermining of the foundation and/or the presence of 

underground utilities.  There is the potential for residual contamination to 

remain in areas that cannot be excavated.  Excavation activities would be 

moderately disruptive to site use / operations. 

Cost The cost to implement this alternative is significant (see breakdown below) 

Land use This alternative would be a temporary disruption to the current use of the Site. 

Green Remediation 

While this alternative would remove contaminated material from the Site, its 

implementation would be disruptive to the existing environment and result in a 

significant quantity of project-related wastes. 

 

Assessment 

The removal of PAH, PCB, pesticide, and metals-contaminated surface soils would be mostly 

effective for protecting human health and the environment in the long term, assuming re-

contamination via adjacent land uses does not occur.  The cost to implement this alternative is 

significant, the nature of the impacts may extend beyond the defined areas, and impacts to existing 

site use exist.  As such, there is a high likelihood that the extent of removal areas and cost will 

increase beyond that identified herein.  Additionally, there is the potential for residual contamination 

to remain at the Site due to the presence of contamination around underground utilities.  The 

estimated cost for this alternative is summarized below.  A detailed cost summary is included in 

attached Table 3.2. 

 

Estimated Up-Front Capital Cost ........................................................................................... $596,417 
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Estimated Operations and Maintenance Cost (spread over 30 years) ........................................... $0 

Estimated Total Present Worth Cost ..................................................................................... $596,417 

 

Alternative 3 – Limited Excavation and On-Site Management (Track 2 Cleanup to Commercial Use 

SCOs):   

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment.  Soil 

with contaminant concentrations above Commercial Use SCOs on-site would be 

removed and disposed of off-site.   Soil with contaminant concentrations above 

Unrestricted Use SCOs would remain, but with controls implemented 

(institutional actions, SMP, etc.) that would regulate possible future ground 

intrusive work conducted at the Site in areas in which impacted soil could be 

encountered. 

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of the toxicity, mobility, and 

volume of contaminants in the soil in certain areas. 

Compliance with SCGs 
Areas of soil removal would be in compliance with contaminant-specific SCGs 

and meet the RAOs.   

Short-term effectiveness 

This alternative would increase short-term risks for the community and the 

workers implementing the alternative (i.e., through the exposure of impacted 

soil). 

Long-term effectiveness 

The effectiveness of this alternative in the long-term would be dictated by future 

site use and the possibility of storm / surface water runoff from the surrounding 

urban environment (in particular the parking lot areas) re-contaminating the 

surface soil. 

Implementability 

The excavation of soils adjacent to the Site building may not be feasible due to 

the possible undermining of the foundation and/or the presence of 

underground utilities.  There is the potential for residual contamination to 

remain in areas that cannot be excavated.  Excavation activities would be 

moderately disruptive to site use / operations. 

Cost 
The cost to implement this alternative is less than a Track 1 Cleanup (see 

Alternative 2 above) but remains notable (see breakdown below). 

Land use This alternative would be a temporary disruption to the current use of the Site. 

Green Remediation 

While this alternative would remove some contaminated material from the Site, 

some contamination would remain.  In addition, its implementation would be 

disruptive to the existing environment and result in a significant quantity of 

project-related wastes. 

 

Assessment 

The removal of PAH contaminated surface soil containing concentrations above Commercial Use 

SCOs combined with site management would be effective for protecting human health and the 

environment in the long term, assuming re-contamination via adjacent land uses does not occur.  

The cost to implement this alternative is lesser than other alternatives considered but not 

insignificant. The nature of the impacts may extend beyond the defined areas, and impacts to 

existing site use exist as a result of the alternative.  As such, there is the potential that the extent of 

removal areas and cost will increase beyond that identified herein.  Residual contamination would 

remain at the Site above Unrestricted Use SCOs, and possibly above Commercial Use SCOs due to 

the presence of contamination around underground utilities / building foundation.  The estimated 

cost for this alternative is summarized below.  A detailed cost summary is included in attached Table 

3.3. 

 

Estimated Up-Front Capital Cost ........................................................................................... $169,046 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $43,954 
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Estimated Total Present Worth Cost ..................................................................................... $213,000 

 

Alternative 4 – On-Site Management (Track 4 Remediation Using Site-Specific SCOs): 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement controls (institutional actions, SMP, etc.) 

in the event that future ground intrusive work was conducted at the Site in 

areas in which impacted soil could be encountered. 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the reduction of contaminant toxicity, 

mobility, or volume (note that mobility via soil alone is very limited). 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs.  

Institutional controls would limit potential contact with these impacts but will 

likely not achieve the RAOs. 

Short-term effectiveness 
There would be no increased short-term risks associated with the institutional 

action alternative since remedial activities would not be implemented.   

Long-term effectiveness 
This alternative would be effective in the long-term; however, this alternative 

may not be a permanent remedy. 

Implementability 
Implementation of this alternative is essentially clerical, and does not require 

disruption to the existing Site. 

Cost This is a relatively cost-effective alternative (see breakdown below). 

Land use 
This alternative presents no change or impact to existing land use, while placing 

certain limitations on potential future land use changes. 

Green Remediation 

This alternative would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the environment. 

 

Assessment 

The institutional action / management alternative would be expected to be protective of human 

health and the environment, effective for the long-term, and is not disruptive to existing and future 

planned site use.  However, this alternative does not reduce contaminant toxicity or volume.  The 

estimated cost for this alternative summarized below.  A detailed cost summary is included in 

attached Table 3.4. 

 

Estimated Up-Front Capital Cost .............................................................................................. $10,350 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $43,954 

Estimated Total Present Worth Cost ........................................................................................ $54,304 

 

Alternative 5 – Cover / Cap (Track 4 Remediation): 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment 

since this alternative would implement controls (both engineered and 

institutional) to remove potential exposure pathways. 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the reduction of contaminant toxicity, 

mobility, or volume (note that mobility via soil alone is very limited). 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs.  

Institutional controls would limit potential contact with these impacts but will 

likely not achieve the RAOs.  Institutional controls would require maintaining 

soil cover and cap areas and implementation of a HASP and EWP in the event 

of future ground intrusive work.   

Short-term effectiveness 
This alternative would increase short-term risks for the community and the 

workers implementing the alternative (i.e., through the exposure of impacted 
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soil). 

Long-term effectiveness 

The effectiveness of this alternative in the long-term would be dictated by future 

site use and the possibility of storm / surface water runoff from the surrounding 

urban environment (in particular the parking lot areas) re-contaminating the 

surface soil. 

Implementability 
Implementation of this alternative is feasible, but does require some disruption 

to the existing Site use. 

Cost The cost to implement this alternative is significant (see breakdown below) 

Land use 
This alternative would be a temporary disruption to the current use of the Site, 

while placing certain limitations on potential future land use changes. 

Green Remediation 

The implementation of this alternative would be disruptive to the existing 

environment and result in some project-related wastes.  Existing contamination 

would remain in the environment. 

 

Assessment 

The combination of engineered control and institutional action / management would be expected to 

be protective of human health and the environment and effective for the long-term, assuming re-

contamination via adjacent land uses does not occur.  The installation of the cover/cap would be 

temporarily disruptive to existing site use.  This alternative does not reduce contaminant toxicity or 

volume, only decreases the exposure risk.  The estimated cost for this alternative summarized below.  

A detailed cost summary is included in attached Table 3.5. 

 

Estimated Up-Front Capital Cost ........................................................................................... $135,460 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $43,954 

Estimated Total Present Worth Cost ..................................................................................... $179,414 

 

7.4 RAOC #4:  PAHs, PCBs, and Metals Contaminants in Sediment 
 

Alternative 1 – No Further Action: 

 

Criteria Evaluation 
Protection of human health 

and the environment 

This alternative is not protective of the environment, as a possible exposure 

route is present (NYSDEC Class B waterbody). 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the reduction of contaminant toxicity, 

mobility, or volume. 

Compliance with SCGs 

This alternative would not be in compliance with contaminant-specific SCGs 

(i.e., Class C sediment) and may not achieve the RAOs due to the potential for 

future contact with impacts since no controls will be placed on the property.   

Short-term effectiveness 
There are short-term risks associated with the fact that the drainage feature is 

a NYSDEC Class B Waterbody. 

Long-term effectiveness This alternative is not effective in the long-term and is not a permanent remedy.    

Implementability With this alternative there is nothing to implement. 

Cost There is no cost associated with this alternative. 

Land use This alternative presents no change or impact to existing land use. 

Green Remediation 

No further action would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the environment. 

 

Assessment 

The no further action alternative for this area is not effective for the long-term and it does not reduce 

toxicity, mobility or volume of impacts to this AOC.  The estimated cost for this alternative is 

summarized below: 
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Estimated Cost of No Further Action ................................................................................................ $ 0 

 

Alternative 2 – Dredging of Impacted Area (Track 1 Cleanup to Unrestricted Use): 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health and the environment.  

Class C Sediment (with likelihood of impacting aquatic life) would be removed 

and disposed of off-site.    

Reduction of toxicity, 

mobility, or volume 

This alternative would result in the reduction of the toxicity, mobility, and 

volume of contaminants in the soil and groundwater.   

Compliance with SCGs 
Areas of sediment removal would be in compliance with contaminant-specific 

SCGs and meet the RAOs.   

Short-term effectiveness 

This alternative would increase short-term risks for the environment and the 

workers implementing the alternative (i.e., through the exposure of impacted 

sediment). 

Long-term effectiveness 

The effectiveness of this alternative in the long-term would be dictated by future 

site use and the possibility of storm / surface water runoff from the surrounding 

urban environment (in particular the parking lot areas) re-contaminating the 

sediment. 

Implementability 

There is the potential for residual contamination to remain in areas that cannot 

be dredged.  Dredging activities would be moderately disruptive to site use / 

operations. 

Cost The cost to implement this alternative is significant (see breakdown below). 

Land use This alternative would be a temporary disruption to the current use of the Site. 

Green Remediation 

While this alternative would remove contaminated material from the Site, its 

implementation would be temporarily disruptive to the existing environment 

and result in project-related wastes. 

 

Assessment 

The removal of PAH, PCB, and metals-contaminated sediment would only be effective for protecting 

human health and the environment in the long term if re-contamination via adjacent land uses does 

not occur.  The cost to implement this alternative is significant, the nature of the impacts may extend 

beyond the defined areas, and short-term impacts to existing site use exists.  As such, there is a high 

likelihood that the extent of removal areas and cost will increase beyond that identified herein.  The 

cost for this alternative based on the assumed areas is summarized below.  A detailed cost summary 

is included in attached Table 4.2. 

 

Estimated Up-Front Capital Cost ........................................................................................... $175,963 

Estimated Operations and Maintenance Cost (spread over 30 years) ........................................... $0 

Estimated Total Present Worth Cost ..................................................................................... $175,963 

 

Alternative 3 – On-Site Management: 

 

Criteria Evaluation 

Protection of human health 

and the environment 

This alternative would be protective of human health since this alternative 

would implement controls (institutional actions, SMP, etc.) in the event that 

future activities at the Site could encounter impacted sediment.  It would also 

limit future impacts to the environment. 

Reduction of toxicity, 

mobility, or volume 

This alternative would not result in the current reduction of contaminant 

toxicity, mobility, or volume, but could limit an increase in such. 

Compliance with SCGs 
This alternative would not be in compliance with contaminant-specific SCGs.  

Institutional controls would limit potential contact with these impacts but will 
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likely not achieve the RAOs.  Institutional controls would be enacted.   

Short-term effectiveness 
There would be no increased short-term risks associated with the institutional 

action alternative since remedial activities would not be implemented.   

Long-term effectiveness 

This alternative would be effective in the long-term, sans the possibility of storm 

/ surface water runoff from the surrounding urban environment (in particular 

the parking lot areas) re-contaminating the sediment.  This alternative may not 

be a permanent remedy. 

Implementability 
Implementation of this alternative is essentially clerical, and does not require 

disruption to the existing Site. 

Cost This is a relatively cost-effective alternative (see breakdown below). 

Land use 
This alternative presents no change or impact to existing land use, while placing 

certain limitations on potential future land use changes. 

Green Remediation 

This alternative would be non-disruptive to the existing environment and not 

result in the production of additional wastes / pollution; however, existing 

contamination would remain in the environment. 

 

Assessment 

The institutional action / management alternative would be expected to be protective of human 

health and the environment.  It is not disruptive to existing conditions and future planned site use.  

However, this alternative does not reduce contaminant toxicity or volume.  The estimated cost for 

this alternative is summarized below.  A detailed summary is included in attached Table 4.3. 

 

Estimated Up-Front Capital Cost .............................................................................................. $10,350 

Estimated Operations and Maintenance Cost (spread over 30 years) ................................. $43,954 

Estimated Total Present Worth Cost ........................................................................................ $54,304 

 

8.0 COMPARATIVE EVALUATION OF ALTERNATIVES AND RECOMMENDED ACTIONS 

The table on the following two pages compares the remedial alternatives proposed for each RAOC 

and presents the recommended action for each RAOC. 
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Comparison of Remedial Alternatives and Selection Criteria 

 

Protection of 

Human 

Health and 

the 

Environment 

Achievement 

of SCGs(1) 

Long-Term 

Effectiveness 

and 

Permanence 

Reduction of 

Toxicity, 

Mobility and 

Volume 

Minimize 

Short-Term 

Impacts 

Ease of 

Implementation 

Cost-

Effectiveness 

Appropriate 

based on 

Future 

Anticipated 

Land Use 

Green 

Remediation 

RAOC #1 – CVOC Contaminated Subsurface Soil 

Alternative 1 

(NFA) 
    X X X ($0) X / 

Alternative 2 

(Excavation) 
X X X X   ($7,380,656)   

Alternative 3 

(Site Mngmt) 
X X /  X X X ($54,304) X / 

Alternative 4 

(ISCT) 
X /  X /  (767,167)  / 

Alternative 5 

(ISTR) 
X X X X /  ($1,925,515)  / 

Alternative 6 

(SVE) 
X X / X /  ($906,444)   

Alternative 7 

(2-Phase) 
X X X X /  ($1,188,065)   

Special 

Alternative 8 

(Future 

Excavation 

and Treatment 

After Access) 

X / / /  X ($2,199,439) X / 

Special 

Alternative 9 

(Future ISCT 

After Access) 

X / / /  X ($509,780) X / 

Special 

Alternative 10 

(Future 2-

Phase After 

Access) 

X / / /  X ($790,352) X / 
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RAOC #2 – CVOC Contaminated Groundwater Plume 

Alternative 1 

(NFA) 
     X X ($0)  / 

Alternative 2 

(MNA) 
/  / /  X X ($217,931) X / 

Alternative 3 

(ISCT - PRB) 
X X /(2) X X / 

/ 

($471,416)(2) 
X / 

Alternative 4 

(ISCT – PRB + 

Source) 

X X /(2) X X  ($845,482)(2) X / 

Alternative 5 

(P&T) 
X X / X X / ($4,101,396) X / 

RAOC #3 – PAHs, PCBs, Pesticides, and Metals Contaminants in Surface Soils 

Alternative 1 

(NFA) 
     X X ($0)  / 

Alternative 2 

(Excavation) 
X X / X   ($596,417)  / 

Alternative 3 

(Lim Excav + 

SMP) 

X X / X   / ($213,000) X  

Alternative 4 

(Site Mngmt) 
X X /  X X X ($54,305) X / 

Alternative 5 

(Cover/Cap) 
X X X    / ($179,414) X  

RAOC #4 – PAHs, PCBs, and Metals Contaminants in Sediment 

Alternative 1 

(NFA) 
     X X ($0)  / 

Alternative 2 

(Dredge) 
X X / X   ($175,963)  / 

Alternative 3 

(Site Mngmt) 
X X /  X X X (54,304) X / 

Table Notes: 

X = Alternative fulfills the selection criteria 

/ = Alternative fulfills the selection criteria, with conditions 

BOLD = Denotes selected alternative 

(1) Achievement of SCGs includes consideration of institutional and engineering controls.  Alternatives that are not anticipated to meet SCGs without additional measures are 

not identified as achieving SCGs.   

(2) Possible additional cost in future if additional injection events are required
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The recommended remedial actions include: 

• RAOC #1 (CVOC Contaminated Subsurface Soil) – Alternative 3: On-Site Management 

• RAOC #2 (CVOC Contaminated Groundwater Plume) – Alternative 3: In-Situ Chemical 

Treatment 

• RAOC #3 (PAHs, PCB, Pesticides, and Metals Contaminants in Surface Soils) – Alternative 3: 

Limited Excavation and On-Site Management 

• RAOC #4 (PAHs, PCBs, and Metals Contaminants in Sediment) – Alternative 3: On-Site 

Management 

The overall remedial strategy for the Site is discussed in Section 9.0. 

9.0 RECOMMENDED ALTERNATIVES 

This section summarizes the overall remedial strategy for the Site based on the analysis provided in 

the preceding Sections: 

 

RAOC’s #1 and #4 – On-Site Management 

 

An SMP with institutional controls will be implemented (see Section 9.2.1 below).  

 

RAOC #2 – In-Situ Chemical Treatment (Permeable Reactive Barrier) 

 

Based on the findings of the Remedial Investigation, the 2020 Pilot Test, and an analysis of 

alternatives herein, the use of Provect-IR50 (or a similar compound) for ISCT and to create a 

Permeable Reactive Barrier (PRB) has been determined to be the most appropriate and effective 

option for achieving RAOs.  The proposed PRB location is depicted on Figure 9, and has been 

determined by the following: 

• The PRB is most effective when installed perpendicular to groundwater flow (groundwater 

flows to the northwest and north-northwest at the Site, see Figures 6A through 6C); 

• Plume mapping generated during the RI further confirms groundwater flow direction and 

logical placement of the barrier (see Figure 8); 

• The barrier spans the apparent width and depth of the plume (limiting the possibility that 

contaminants circumvent the barrier); 

• The location is on-Site, with additional on-Site area opposite the PRB that offers opportunity 

for future monitoring; and, 

• The location is fully accessible. 

The PRB will cover approximately 8,500 square feet, extending approximately 360 feet laterally at its 

longest point and approximately 30 feet at its widest point.  The eastern end of the PRB will initiate 

approximately 40 ft west-southwest of the north corner of the newer/smaller Site building.  The PRB 

will extend to the west-southwest and terminate approximately 50 ft west of RIMW-10.  Vertically, the 

PRB will extend from 5 to 25 ft bgs. 

Figure 9 illustrates the lateral extent of the PRB, including estimated injection point locations and 

area of direct influence. 

Further details regarding the implementation of this alternative will be included in the RAWP. 
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RAOC #3 – Limited Excavation and On-Site Management 

 

Based on the findings of the Remedial Investigation and an analysis of alternatives herein, the 

limited excavation of surface soils containing concentrations of PAHs above Commercial Use SCOs 

has been determined to be the most appropriate and effective option for achieving RAOs.  The 

proposed excavation limits are depicted on Figure 4, and have been determined by the following: 

• Surface soils surrounding sample locations where PAHs were detected above Commercial 

Use SCOs are included; 

• Surface soils surrounding sample locations where contaminants were not detected above 

Commercial Use SCOs are not included; 

• Excavation depths shall be 1’ below existing ground surface where RI sample locations 

indicated PAH contamination above Commercial Use RSCOs in the 2-12” samples; and, 

• Excavation depths shall be to a depth of 6” below existing ground surface where RI sample 

locations indicated PAH contamination above Commercial Use RSCOs in the 0-2” sample, but 

not the 2-12” sample (i.e. SS-11). 

• The extent of excavations were developed based on existing site features that act as cover 

system (asphalt, concrete sidewalks and the site building) and existing data.  As such, 

confirmation sampling may not be necessary.   

 

The area of surface soil removal will consist of approximately 11,970 square feet of surface area, as 

shown on Figure 4.  The estimated quantity of surface soil to be removed is 392 yds3 (equal to 

approximately 549 tons). 

Further details regarding the implementation of this alternative will be included in the RAWP. 

 

An SMP with institutional controls will be implemented (see Section 9.2.1 below). 

 

Cost Assessment 

 

Combined costs for the selected alternatives are summarized below and included in Table 5.0, which 

includes up to 30 years of monitoring. 

 

AOC 
Selected 

Alternative 
Estimated Cost* 

AOC #1 – CVOC Subsurface Soil 

AOC #3 – PAH. PCB. Pests, Metals Surface Soil 

AOC #4 – PAH, PCB, Metals Sediment 

On-Site 

Management 
$54,304 

AOC #2 – CVOC Groundwater Plume 
In Situ Chemical 

Treatment 
$471,416 

AOC #3 – PAH, PCB, Pests, Metals Surface Soil 
Limited 

Excavation 
$213,000 

Total: $617,628* 
*The total cost has been reduced to remove costs for redundant items such as the SMP, FER and 

institutional controls.  
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9.1 Engineering Controls 

Engineering controls are warranted to protect building occupants from soil-vapor intrusion (SVI). An 

(SSDS) installed as an IRM at the Site.  The SSDS is currently operating properly.  An Interim Site 

Management Plan is currently applied to this IRM.  Routine inspection and monitoring will be 

continued and further specified in the final SMP. 

Engineering controls are warranted to prevent further migration of the CVOC contaminated 

groundwater plume.  ISCT by installation of a Permeable Reactive Barrier will be installed at the Site 

to achieve this objective.  The characteristics of the ISCT and PRB will be further described in the 

RAWP, and the results included in the Final Engineering Report (FER) for the Site.  Future monitoring 

and maintenance related to the PRB will be included in the final SMP. 

9.2 Institutional Controls 

Imposition of an institutional control in the form of an environmental easement for the Site 

(controlled property) that: 

• Requires the remedial party or site owner to complete and submit to the Department a 

periodic certification of institutional and engineering controls in accordance with Part 375-

1.8 (h)(3); 

• Allows the use and development of the controlled property for commercial uses as defined by 

Part 375-1.8(g), although land use is subject to local zoning laws; 

• Restricts the use of groundwater as a source of potable or process water, without necessary 

water quality treatment as determined by the NYSDOH or County DOH; 

• Requires compliance with the Department approved Site Management Plan which will 

address potential future excavations and SVI. 

9.2.1 Site Management Plan 

A SMP will be prepared which includes the following: 

• An Engineering and Institutional Control Plan that identifies all use restrictions and 

engineering controls for the Site and details the steps and media-specific requirements 

necessary to ensure the following institutional and/or engineering controls remain in place 

and effective: 

o Engineering Controls: The SSDS discussed in Sections 4.3 and 9.1, the PRB intended 

to be installed as a Remedial Action, the cover to be placed after limited excavation 

activities occur as a part of the Remedial Action. 

o Institutional Controls: The Environmental Easement discussed in Section 9.2. 

• An Excavation Work Plan (EWP) and HASP which details the provisions for management of 

future excavations in areas of remaining contamination; 

• Descriptions of the provisions of the environmental easement including any land use, and 

groundwater use restrictions; 
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• Provisions for the management and inspection of the identified engineering controls; 

• Maintaining site access controls and Department notification; and 

• The steps necessary for the periodic reviews and certification of the institutional and/or 

engineering controls. 

10.0 ELEMENTS OF THE PROPOSED REMEDY 

This section further summarizes elements of the proposed remedy for the Site: 

 

10.1 Remedial Design 

A remedial design program will be implemented to provide the details necessary for the construction, 

operation, optimization, maintenance, and monitoring of the remedial program.  Green remediation 

principles and techniques will be implemented to the extent feasible in the design, implementation, 

and site management of the remedy as per DER-31.  The major green remediation components are 

as follows: 

• Considering the environmental impacts of treatment technologies and remedy stewardship 

over the long term; 

• Reducing direct and indirect greenhouse gases and other emissions;  

• Increasing energy efficiency and minimizing the use of non-renewable energy;  

• Conserving and efficiently managing resources and materials;  

• Reducing waste, increasing recycling, and increasing reuse of materials which would 

otherwise be considered a waste;  

• Maximizing habitat value and creating habitat when possible;  

• Fostering green and healthy communities and working landscapes which balance ecological, 

economic, and social goals;  

• Integrating the remedy with the end use where possible and encouraging green and 

sustainable re-development; and, 

• Additionally, to incorporate green remediation principles and techniques to the extent 

feasible in the future development at the site, any future on-site buildings will include, at a 

minimum, a 20-mil vapor barrier/waterproofing membrane on the foundation to improve 

energy efficiency as an element of construction. 

10.2 Excavation 

All exposed soils (soils not covered by pavement, concrete, paved surface parking areas, sidewalks, 

building foundations and building slabs.) in the upper foot which exceed the commercial SCOs will be 

excavated and transported off-site for disposal. Approximately 392 cubic yards of SVOC 

contaminated soil will be removed from the lawn area on the west side of the building and along the 

northern site boundary adjacent to the creek.  

Clean fill meeting the requirements of 6 NYCRR Part 375-6.7(d) will be brought in to replace the 

excavated soil and establish the designed grades at the site. 

10.3 Cover System 
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A site cover will be required to allow for commercial use of the site in areas where the upper one foot 

of exposed surface soil will exceed the applicable soil cleanup objectives (SCOs).  Where a soil cover 

is to be used it will be a minimum of one foot of soil placed over a demarcation layer, with the upper 

six inches of soil of sufficient quality to maintain a vegetative layer.  Soil cover material, including any 

fill material brought to the site, will meet the SCOs for cover material for the use of the site as set 

forth in 6 NYCRR Part 375-6.7(d). Substitution of other materials and components may be allowed 

where such components already exist or are a component of the tangible property to be placed as 

part of site redevelopment.  Such components may include, but are not necessarily limited to: 

pavement, concrete, paved surface parking areas, sidewalks, building foundations and building 

slabs. 

10.4 In-Situ Chemical Reduction 

In-situ chemical reduction (ISCR) will be implemented to treat chlorinated volatile organic 

compounds in groundwater.  A chemical reducing agent will be injected into the subsurface to 

destroy the contaminants in an approximately 8,500 square foot area located in the parking lot on 

the western portion of the site as a barrier to control contaminant migration from sources under the 

building. The chemical reducing reagent will be delivered via direct-push methods from 5 to 25 feet 

below existing ground surface.  Further description of the method and depth of injections will be 

determined during the remedial design. 

Monitoring will be conducted for contaminants of concern upgradient and downgradient of the 

barrier.  The treatment zone will be monitored for dissolved oxygen and oxidation/reduction 

potential. 

10.5 Vapor Migration 

The on-site building contains a sub-slab depressurization system (SSDS) previously installed as an 

interim remedial measure to mitigate vapors from entering the building from soil and groundwater.  

The SSDS will continue to operate. 

Any building redevelopment or new construction on the site will be required to have a SSDS or other 

acceptable measures to mitigate the migration of vapors into the building from soil and/or 

groundwater. 

10.6 Institutional Controls 

Imposition of an institutional control in the form of an environmental easement for the controlled 

property which will: 

• Require the remedial party or site owner to complete and submit to the NYSDEC a periodic 

certification of institutional and engineering controls in accordance with Part 375-1.8(h)(3);  

• Allow the use and development of the controlled property for commercial use or industrial 

use as defined by Part 375-1.8(g), although land use is subject to local zoning laws;  

• Restrict the use of groundwater as a source of potable or process water, without necessary 

water quality treatment as determined by the NYSDOH or Monroe County DOH; and, 
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• Require compliance with the NYSDEC-approved Site Management Plan. 

10.7 Site Management Plan 

A Site Management Plan is required, which includes the following: 

An Institutional and Engineering Control Plan that identifies all use restrictions and engineering 

controls for the site and details the steps and media-specific requirements necessary to ensure the 

following  institutional and/or engineering controls remain in place and effective:  

Institutional Controls: The Environmental Easement discussed in Section 10.6 above.  

Engineering Controls: The soil cover discussed in Section 10.3, the ISCR barrier discussed in Section 

10.4, and the sub-slab depressurization system Interim Remedial Measure (discussed in Section 

10.5).  

This plan includes, but may not be limited to: 

• an Excavation Plan which details the provisions for management of future excavations in 

areas of remaining contamination;  

• a provision should redevelopment occur to ensure no soil exceeding protection of 

groundwater concentrations will remain below storm water retention basin or infiltration 

structures;  

• a provision for removal or treatment of the source areas located under and adjacent to the 

building if and when the building is demolished or becomes vacant;  

• descriptions of the provisions of the environmental easement including any land use, and/or 

groundwater use restrictions;  

• a provision for evaluation of the potential for soil vapor intrusion for any occupied buildings 

on the site, including provision for implementing actions recommended to address exposures 

related to soil vapor intrusion;  

• a provision that should a building foundation or building slab be removed in the future, a 

cover system consistent with that described in Section 10.3 will be placed in any areas 

where the upper one foot of exposed surface soil exceed the applicable SCOs;  

• provisions for the management and inspection of the identified engineering controls;  

• maintaining site access controls and Department notification; and, 

• the steps necessary for the periodic reviews and certification of the institutional and/or 

engineering controls. 

A Monitoring Plan to assess the performance and effectiveness of the remedy.  The plan includes, 

but may not be limited to: 

• monitoring of groundwater, surface water, soil vapor, and indoor air to assess the 

performance and effectiveness of the remedy;  

• a schedule of monitoring and frequency of submittals to the Department; and, 

• monitoring for vapor intrusion for any buildings on the site as may be required by the 

Institutional and Engineering Control Plan discussed above. 
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An Operation and Maintenance (O&M) Plan to ensure continued operation, maintenance, inspection, 

and reporting of any mechanical or physical components of the active vapor mitigation systems. The 

plan includes, but is not limited to: 

• procedures for operating and maintaining the systems; and, 

• compliance inspection of the systems to ensure proper O&M as well as providing the data for 

any necessary reporting. 

11.0 REPORTING 

Remedial Design / Remedial Action Work Plan 

 

The Remedial Design / Remedial Action Work Plan is being drafted and will be provided within 60 

days of the issuance of the Decision Document. 

 

Final Engineering Report 

 

The information and laboratory analytical data obtained during the remedy will be included in the 

FER.  The FER will be completed in accordance with DER-10.  Laboratory data will be validated and 

the appropriate electronic data deliverables (EDDs) will be included in EQUIS format. 
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GP-30 (1/9/2015) 9-10 feet
VOCs:
No exceedances
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals
Calcium      58,000 ppm (1) 
Iron             10,000 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect
GP-30 (1/9/2015) 17-18 feet
VOCs:
Non-detect
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals
Calcium      54,000 ppm (1)
Iron             10,000 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect

GP-32 (2/5/2015) 6-7 feet
VOCs
cis-1,2-Dichloroethene        0.460 ppm
Trichloroethene                   0.990 ppm
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Calcium                               42,000 ppm (1) 
Iron                                      11,000 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect

GP-33 (2/5/2015) 7-8 feet
VOCs
No exceedances
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Calcium       35,000 ppm (1) 
Iron                9,700 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect
GP-33 (2/5/2015) 18-19 feet
VOCs
No exceedances
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Calcium      61,000 ppm (1) 
Iron               9,400 ppm (2) 
Zinc                 280 ppm
Cyanide
Non-detect
PCBs:
Non-detect
GP-33 (2/5/2015) 19-20 feet
VOCs
No exceedances

GP-34 (2/7/2015) 7-8 feet
VOCs
No exceedances
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Iron        14,000 ppm (2)
Cyanide
Non-detect
PCBs:
Non-detect
GP-34 (2/7/2015) 15-16 feet
No exceedances
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Calcium   34,000 ppm (1)
Iron          8,200 ppm (2)
Cyanide
Non-detect
PCBs:
Non-detect

GP-35 (2/7/2015) 2-3 feet
VOCs
No exceedances
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Aluminum   17,000 ppm (1)
Iron             22,000 ppm (2)
Cyanide
Non-detect
PCBs:
Non-detect
GP-35 (2/7/2015) 7-8 feet
VOCs
No exceedances
GP-35 (2/7/2015) 20-21 feet
VOCs
Non exceedances

GP-36 (2/8/2015) 1-3 feet
VOCs
Non-Detect
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Aluminum        11,000 ppm (1)
Iron                 19,000 ppm (2)
Cyanide
Non-detect
PCBs:
Non-detect
GP-36 (2/8/2015) 14-15 feet
VOCs
No exceedances

GP-37 (2/8/2015) 7-8 feet
VOCs
Non-Detect
SVOCs
Non-detect
Pesticides:
Non-detect
Metals
Calcium  17,000 ppm (1)
Iron         9,300 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect
GP-37 (2/8/2015) 14-15 feet
VOCs
Non-detect

GP-38 (2/8/2015) 5-6 feet
VOCs
No exceedances
GP-38 (2/8/2015) 14-15 feet
VOCs
No exceedances

GP-31 (2/4/2015) 3-4 feet
VOCs
Trichloroethene              5.7 ppm
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals
Calcium                          40,000 ppm (1) 
Iron                                 10,000 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect
GP-31 (2/4/2015) 6-7 feet
VOCs
cis-1,2-Dichloroethene   0.480 ppm
Trichloroethene              16 ppm
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals
Calcium                            41,000 ppm (1) 
Iron                                  11,000 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect
GP-31 (2/4/2015) 17-18 feet
VOCs
Non-detect
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals
Calcium                            52,000 ppm (1) 
Iron                                  10,000 ppm (2) 
Cyanide
Non-detect
PCBs:
Non-detect

GP-29 (12/30/2014) 0.5-2 feet
VOCs:
Non-detect
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals
Aluminum        11,000 ppm (1) 
Iron                  13,000 ppm (2)
Cyanide
Non-detect
PCBs:
Non-detect
GP-29 (12/30/2014) 19-20 feet
VOCs
No exceedances

RIGP-8 (1/24/2017) 0.5-5.5 feet 
VOCs 
Non-detect
SVOCs
Non-detect
Pesticides 
Non-detect
Metals 
Calcium          32,000 ppm (1)
Iron                 9,000 ppm (2)
PCBs:
Non-detect
RIGP-8 (1/24/2017) 5.5-7.5 feet 
Metals
Calcium          35,000 ppm (1)
Iron                 8,700 ppm (2)

RIGP-9 (1/25/2017) 5.5-7.5 feet
VOCs
Non-detect

RIGP-10 (1/25/2017) 14.9 feet
VOCs
Trichloroethene           2.7 ppm

RIGP-11 (1/25/2017) 5-7 feet
Metals
Calcium                                 29,000 ppm (1)
Iron                                       8,000 ppm (2)
RIGP-11 (1/25/2017) 10.8 feet
VOCs
Trichloroethene                   12 ppm

RIGP-12 (1/25/2017) 14 feet
VOCs
Trichloroethene                   1.9 ppm

RIGP-13 (1/27/2017) 10-12 feet
SVOCs (10-12')
Non-detect
Metals (10-12')
Iron    12,000 ppm (2)
RIGP-13 (1/27/2017) 16.5 feet
VOCs (16.5')

RIGP-14 (1/30/2017) 17 feet
VOCs
Non-detect
Metals (11-13')
Calcium          58,000 ppm (1)
Iron                 8,200 ppm (2)

RIGP-15 (1/31/2017) 2 feet
VOCs
Trichloroethene              2.3 ppm
RIGP-15 (1/31/2017) 2-3 feet
SVOCs
Non-detect
Pesticides 
4,4'-DDT                          0.00359 ppm
Metals 
Calcium                            24,000 ppm (1)
Iron                                  8,300 ppm (2)
PCBs:
Non-detect

RIGP-17 (2/21/2017) 14.8-15.2 feet
VOCs
Non-detect

RIGP-18 (2/21/2017) 14.8-15.2 feet
VOCs
Trichloroethene                   9.1 ppm
cis-1,2-Dichloroethene        0.31 ppm

RIGP-21 (11/11/2017) 5-6 feet
VOCs
Non-detect
Metals
Calcium        32,200 ppm (1)
Iron               15,200 ppm (2)
RIGP-21 (11/11/2017) 7.5-8.5 feet
VOCs 
Non-detect
Metals 
Calcium        30,400 ppm (1)
Iron               16,900 ppm (2)

RIGP-22  (12/13/2017) 2-4 feet
VOCs
Trichloroethene              6.08 ppm
SVOCs
No exceedances
Pesticides
Non-detect
Metals
Calcium                            44,200 ppm (1)
Iron                                   10,800 ppm (2)
PCBs:
Non-detect
RIGP-22 (12/13/2017) 10 feet
VOCs
Trichloroethene                 12.6 ppm

RIGP-23  (12/14/2017) 1-3 feet
VOCs
Non-detect
SVOCs
No exceedances
Pesticides 
Non-detect
Metals
Calcium    47,000 ppm (1)
Iron          11,900 ppm (2)
PCBs:
Non-detect
RIGP-23  (12/14/2017) 8 feet
VOCs
Non-detect

RIGP-24 (12/18/2017) 4-6 feet
VOCs
Non-detect
Metals
Calcium          17,800 ppm (1)
Iron                 15,300 ppm (2)
RIGP-24 (2/21/2017) 12 feet
VOCs
No exceedances

RIGP-19 (2/21/2017) 12-13 feet
VOCs
Non-detect

RIGP-20 (4/28/2017) 10-12 feet
VOCs
Trichloroethene               8.7 ppm
RIGP-20 (5/1/2017) 33-33.3 feet
VOCs
Trichloroethene               0.93 ppm

RIGP-1 (1/30/2017) 14 feet
VOCs
Non-detect

RIGP-2 (1/30/2017) 17.8 feet
VOCs
Trichloroethene            2.9 ppm

RIGP-3 (1/19/2017) 8-12 feet
SVOCs
Non-detect
Pesticides (8'-10')
Non-detect
Metals (8-12')
Calcium                      34,000 ppm (1)
Iron                             8,300 ppm (2)
PCBs:
Non-detect
RIGP-3 (1/30/2017) 17.5 feet
VOCs
Trichloroethene          2.3 ppm

RIGP-4 (2/10/2017) 16 feet
VOCs
Trichloroethene                    2.0 ppm

RIGP-5 (1/24/2017) 17 feet
VOCs
Trichloroethene                   0.83 ppm
Acetone                              0.083 ppm

RIGP-6 (1/24/2017) 30 feet
VOCs
Non-detect

RIGP-7 (1/24/2017) 0-10 feet
VOCs 
Non-detect
SVOCs 
Non-detect
Pesticides
No exceedances
Metals 
Calcium             36,000 ppm (1)
Iron                    8,400 ppm (2)
PCBs:
Non-detect
RIGP-7 (1/24/2017) 10-12 feet
Metals 
Calcium              35,000 ppm (1)
Iron                     7,900 ppm (2)

RIGP-16 (2/1/2017) 6 feet
VOCs
Trichloroethene                   0.68 ppm
cis-1,2-Dichloroethene        2.5 ppm
RIGP-16 (2/1/2017) 9 feet
VOCs
Trichloroethene                   0.72 ppm
cis-1,2-Dichloroethene        2.5 ppm
RIGP-16 (2/1/2017) 8-10 feet
SVOCs
Non-detect
Pesticides 
4,4'-DDT                               0.00356 ppm
Metals 
Calcium                                 12,000 ppm (1)
Iron                                       10,000 ppm (2)
PCBs:
Non-detect

GPMW-25 (6/24/2013) 3.5-4 feet
VOCs
No exceedances
GPMW-25 (6/24/2013) 9.5-10.2 feet
VOCs
Trichloroethene                   3.8 ppm
Metals
No exceedances
Cyanide
Non-detect
GPMW-25 (6/24/2013) 22-23 feet
VOCs
Trichloroethene                   1.7 ppm
Cyanide
Non-detect

GPMW-26 (6/24/2013) 7-8 feet
VOCs
Trichloroethene                   4.3 ppm
Cyanide
Non-detect

GPMW-28 (6/24/2013) 6-7.5 feet
VOCs
Trichloroethene                   0.650 ppm

GPMW-27 (6/24/2013) 6-8 feet
VOCs
Trichloroethene                   1.6 ppm
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Soil Exceedances
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Intended to print on 11" x 17".

Notes: 
(1) Indicates no Part 375 value for indicated compound; concentration shown exceeds
NYSDEC CP-51 SSCO Protection of Ecological Resources value utilized for comparison.
(2) Indicates no Part 375 value for indicated compound; concentration shown exceeds 
NYSDEC CP-51 SSCO Residential value utilized for comparison.
(3) Indicates no Part 375 value for indicated compound; concentration shown exceeds
NYSDEC CP-51 SSCO Protection of Groundwater value utilized for comparison.
(4) Bold indicates the compound was detected above its respective
NYSDEC Part 375 Unrestricted Use Soil Cleanup Objective.
Underlined  indicates the compound was detected above its respective
NYSDEC Part 375 Commercial Use Soil Cleanup Objective.
RED Font indicates the compound was detected above its respective 
NYSDEC Part 375 Protection of Groundwater Soil Cleanup Objective.
Concentrations did not exceed NYSDEC Part 375 Commercial Use 
Soil Cleanup Objectives.
(5) All testing locations were measured with a Carlson S320 GPS or Arrow Gold GPS and
    are considered approximate.
(6) Aerial image obtained from Monroe County GIS 2009
(7) Concentrations of VOCs shown in parts per million
(8) The Site building layout is dated for 2013 and may not represent the current
    interior layout of the building.The building layout was georeferenced to the figure
    using the aerial image therefore locations of walls, rooms, etc. are considered
    approximate.

Legend
@?RI Soil Boring Locations
@?RI Soil Boring Completed with Monitoring Well

BCP Boundary

300 State Street, Suite 201
Rochester, New York 14614

(585) 454-6110
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Notes: 
(1) Outdoor RI Soil Borings, RI Monitoring Wells, RI Soil Gas Points, RI Sediment Samples,RI Surface Water 
     Samples, and Labella 2013 Monitoring wells were located using an EOS Positioning Systems Arrow Gold GPS.
     RI Surface Soil Samples were located using a Carlson S320 GPS. Indoor sample locations were measured from
     Site features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site conditions.
(3) The Site building layout is dated for 2013 and may not represent the current interior layout of the building.
     The building layout was georeferenced to the figure using the aerial image therefore locations of walls, 
     rooms, etc. are considered approximate.
(4) Contours developed using Surfer version 14.0, kriging method to represent total VOCs detected in subsurface 
     soil samples collected between 2013-2017.
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SS-3 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(b)fluoranthene      1.5 ppm 
Chrysene                         1.1 ppm 
Indeno(1,2,3-cd)pyrene   0.71 ppm 
Pesticides:
Dieldrin                            0.00899 ppm
Metals:
Calcium                           19,000 ppm (1)
Iron                                  10,000 ppm (2)
PCBs:
No Exceedances
SS-3 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(b)fluoranthene      1.2 ppm 
Indeno(1,2,3-cd)pyrene   0.62 ppm 
Pesticides:
Dieldrin                            0.0118 ppm
Metals:
Calcium                           30,000 ppm (1)
Iron                                  10,000 ppm (2)
PCBs:
No Exceedances

SS-6 (0-2 Inches)
VOCs:
No Exceedances
SVOCs
Benzo(a)anthracene        1.8 ppm 
Benzo(a)pyrene               1.7 ppm 
Benzo(b)fluoranthene      2.3 ppm 
Chrysene                         1.8 ppm 
Indeno(1,2,3-cd)pyrene   1.2 ppm 
Pesticides:
Dieldrin                            0.0312 ppm
4,4'-DDT                          0.00446 ppm
Metals:
Calcium                           18,000 ppm (1)
Iron                                  11,000 ppm (2)
Zinc                                  550 ppm
PCBs:
No Exceedances
SS-6 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(a)anthracene        2.4 ppm 
Benzo(a)pyrene               2.2 ppm 
Benzo(b)fluoranthene      3.0 ppm 
Benzo(k)fluoranthene      0.84 ppm 
Chrysene                         2.2 ppm 
Indeno(1,2,3-cd)pyrene   1.5 ppm 
Pesticides:
Dieldrin                            0.0232 ppm
Metals:
Calcium                           22,000 ppm (1)
Iron                                  11,000 ppm (2)
Zinc                                 590 ppm
PCBs: 
No Exceedances

SS-8 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
Indeno(1,2,3-cd)pyrene  0.52 ppm
Pesticides:
Dieldrin                           0.141 ppm
4,4'-DDE                        0.00331 ppm
Metals:
Calcium                         15,000 ppm (1)
Iron                                11,000 ppm (2)
PCBs:
No Exceedances
SS-8 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
No Exceedances
Pesticides:
Dieldrin                          0.127 ppm
Metals:
Calcium                         34,000 ppm (1)
Iron                                11,000 ppm (2)
PCBs:
Non-detect

SS-9 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(b)fluoranthene      1.3 ppm
Indeno(1,2,3-cd)pyrene   0.7 ppm
Pesticides:
Dieldrin                            0.019 ppm
4,4'-DDT                          0.00337 ppm 
Metals:
Iron                                 12,000 ppm (2)
PCBs:
No Exceedances
SS-9 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
No Exceedances
Pesticides:
Dieldrin                            0.0495 ppm
Metals:
Calcium                           22,000 ppm (1)
Iron                                 12,000 ppm (2)
PCBs:
No Exceedances

SS-10 (0-2 Inches)
VOCs:
Non-detect
SVOCs:
Benzo(a)anthracene        1.2 ppm 
Benzo(a)pyrene               1.4 ppm 
Benzo(b)fluoranthene      1.8 ppm 
Chrysene                         1.3 ppm 
Indeno(1,2,3-cd)pyrene   1.1 ppm 
Pesticides:
No Exceedances
Metals:
Calcium                           29,000 ppm (1)
Iron                                  11,000 ppm (2)
Lead                                130 ppm
Zinc                                 380 ppm
PCBs:
No Exceedances
SS-10 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(a)anthracene        2.1 ppm 
Benzo(a)pyrene               2.3 ppm 
Benzo(b)fluoranthene      3.1 ppm  
Benzo(k)fluoranthene      1.0 ppm 
Chrysene                         2.3 ppm 
Indeno(1,2,3-cd)pyrene   1.8 ppm 
Pesticides:
No Exceedances
Metals:
Calcium                          21,000 ppm (1)
Iron                                15,000 ppm (2)
Zinc                                130 ppm
PCBs:
No Exceedances

SS-2 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(a)anthracene        2.6 ppm 
Benzo(a)pyrene               2.6 ppm 
Benzo(b)fluoranthene      3.7 ppm 
Benzo(k)fluoranthene      1.3 ppm 
Chrysene                         3.1 ppm 
Dibenzo(a,h)anthracene  0.4 ppm 
Indeno(1,2,3-cd)pyrene   1.8 ppm 
Pesticides:
Dieldrin                            0.0282 ppm
4,4'-DDT                          0.00544 ppm
Metals:
Calcium                           12,000 ppm (1)
Iron                                  11,000 ppm (2)
PCBs:
No Exceedances
SS-2 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(a)anthracene        6.0 ppm 
Benzo(a)pyrene               5.7 ppm 
Benzo(b)fluoranthene      7.7 ppm 
Benzo(k)fluoranthene      2.7 ppm 
Chrysene                         6.5 ppm 
Dibenzo(a,h)anthracene  0.86 ppm 
Indeno(1,2,3-cd)pyrene   3.8 ppm 
Pesticides:
Dieldrin                            0.112 ppm
4,4'-DDE                          0.00622 ppm
Metals:
Cadmium                         2.6 ppm
Calcium                           21,000 ppm (1)
Iron                                  12,000 ppm (2)
PCBs:
Total PCBs                      0.178 ppm

SS-5 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
No Exceedances
Pesticides:
Dieldrin                           0.0287 ppm
4,4'-DDE                        0.00378 ppm
4,4'-DDT                         0.00381 ppm
Metals:
Cadmium                       8.0 ppm
Chromium                      50 ppm
Iron                                12,000 ppm (2)
Nickel                            32 ppm
PCBs:
No Exceedances
SS-5 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
No Exceedances
Pesticides:
Dieldrin                          0.0518 ppm
4,4'-DDT                        0.00364 ppm
Metals:
Cadmium                       3.2 ppm
Calcium                        13,000 ppm (1)
Iron                               14,000 ppm (2)
PCBs:
No Exceedances

SS-1 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
No Exceedances
Pesticides:
Dieldrin                    0.0114 ppm
Metals:
Calcium                   20,000 ppm (1)
Iron                          11,000 ppm (2)
PCBs:
No Exceedances
SS-1 (2-12 Inches)
VOCs:
Non-detect
SVOCs:
Di-n-butylphthalate  0.036 ppm (1)
Pesticides:
Dieldrin                    0.0278 ppm
4,4'-DDT                  0.00401 ppm 
Metals:
Calcium                  23,000 ppm (1)
Iron                         11,000 ppm (2)
PCBs:
No Exceedances

SS-4 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
Di-n-butylphthalate  0.095 ppm (1)
Pesticides:
Dieldrin                    0.0196 ppm
Metals:
Cadmium                 5.0 ppm
Calcium                   16,000 ppm (1)
Chromium                42 ppm
Iron                          13,000 ppm (2)
Nickel                       30 ppm
PCBs:
No Exceedances
SS-4 (2-12 Inches)
VOCs:
No Exceedances
SVOCs:
Di-n-butylphthalate   0.069 ppm (1)
Pesticides:
Dieldrin                     0.0234 ppm
Metals:
Calcium                   11,000 ppm (1)
Iron                          16,000 ppm (2)
PCBs:
No Exceedances

SS-7 (0-2 Inches)
VOCs:
No Exceedances
SVOCs:
Benzo(a)anthracene        5.1 ppm 
Benzo(a)pyrene               4.9 ppm 
Benzo(b)fluoranthene      6.6 ppm 
Benzo(k)fluoranthene      1.8 ppm 
Chrysene                         5.1 ppm 
Dibenzo(a,h)anthracene  0.74 ppm
Indeno(1,2,3-cd)pyrene   3.2 ppm 
Pesticides:
Dieldrin                            0.0686 ppm
Metals:
Calcium                           17,000 ppm (1)
Iron                                  11,000 ppm (2)
PCBs:
Non-detect
SS-7 (2-12 Inches)
VOCs:
Non-detect
SVOCs:
Benzo(a)anthracene        3.0 ppm 
Benzo(a)pyrene               2.8 ppm 
Benzo(b)fluoranthene      3.6 ppm 
Benzo(k)fluoranthene      1.1 ppm 
Chrysene                         2.8 ppm 
Dibenzo(a,h)anthracene  0.4 ppm
Indeno(1,2,3-cd)pyrene   1.9 ppm 
Pesticides:
Dieldrin                            0.104 ppm
Metals:
Calcium                           26,000 ppm (1)
Iron                                  11,000 ppm (2)
PCBs:
No Exceedances

SS-11 (0-2 Inches)
VOCs:
Non-detect
SVOCs:
Benzo(a)pyrene               1.2 ppm 
Benzo(b)fluoranthene      1.7 ppm 
Chrysene                         1.2 ppm 
Indeno(1,2,3-cd)pyrene   0.9 ppm 
Pesticides:
No Exceedances
Metals:
Iron                                  15,000 ppm (2)
PCBs:
No Exceedances
SS-11 (2-12 Inches)
VOCs:
Non-detect
SVOCs:
No Exceedances
Pesticides:
Non-detect
Metals:
Calcium                            27,000 ppm (1)
Iron                                  17,000 ppm (2)
Zinc                                  320 ppm
PCBs:
No Exceedances

27,228 SF of Surface Soil Area
Above Unrestricted Use SCOs
11,970 SF of Surface Soil Area
Above Commercial Use RSCOs
(To Be Removed per RAOC #3,
Alterrnative #3 - Limited Excavation
and On-Site Management)
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Intended to print on 11" x 17".
Notes: 
(1) Indicates no Part 375 value for indicated compound; concentration shown exceeds
NYSDEC CP-51 RSCO - Protection of Ecological Resources value shown.
(2) Indicates no Part 375 value for indicated compound; concentration shown exceeds
NYSDEC CP-51 RSCO - Residential value shown.
(3) Indicates no Part 375 value for indicated compound; concentration shown exceeds
NYSDEC CP-51 RSCO - Protection of Groundwater value shown.
(4) Bold indicates the compound was detected above its respective NYSDEC Part 375
Unrestricted Use Soil Cleanup Objective.
(5) Underlined indicates the compound was detected above its respective NYSDEC
Part 375 Commercial Use Soil Cleanup Objective.
(6) Italicized indicates the compound was detected above its respective NYSDEC 
Part 375 Protection of Groundwater Soil Cleanup Objective, but below Commercial Use 
Soil Cleanup Objectives.
(7) All testing locations were measured with a Carlson S320 GPS and are considered
approximate.
(8) Aerial image obtained from Monroe County GIS 2009 and may not reflect current
Site conditions.
(9) Concentrations shown in parts per million (ppm) unless otherwise indicated.
(10) The Site building layout is dated for 2013 and may not represent the current interior
layout of the building.The building layout was georeferenced to the figure using the aerial
image therefore locations of walls, rooms, etc. are considered approximate.

Legend
@? Surface Soil Sample Location

BCP Boundary
Surface Soils Above Unrestricted Use SCOs
Surface Soils Above Commercial Use RSCOs

300 State Street, Suite 201
Rochester, New York 14614

(585) 454-6110



")

")

")

")

")

")

SUMP

SED-4

SED-1

SED-5

SED-2

SED-3

Remedial Alternatives
Analysis Report

NYSDEC Site # C828187
3750 Monroe Avenue

Town of Pittsford
Monroe County

New York
3750 Monroe Avenue

Associates, LLC

Summary of Sediment
Exceedances

FIGURE 5

213131

1 inch = 40 feet

/

Intended to print on ARCH D

Pa
th:

 \\P
RO

JE
CT

S2
\P

roj
ec

tsN
Z\N

orr
y M

an
ag

em
en

t C
orp

\21
31

31
 - B

CP
 Ap

pli
ca

tio
n 3

75
0 M

on
roe

 Av
e\D

raw
ing

s\R
AA

\Fi
g 5

 - S
um

ma
ry 

of 
Se

dim
en

t E
xc

ee
da

nc
es

.m
xd

Notes: 
(1) RI sediment sample locations were located using an EOS Positioning Systems 
     Arrow Gold GPS.  Indoor sample locations were measured from SIte features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site features.
(3) The Site building layout was obtained for Norry Management Corporation and may not represent the current
     interior layout of the building. The building layout was georeferenced to the figure using the aerial image therefore
     locations of walls, rooms, etc. are considered approximate.
(4) RED values are designated as Class C values in NYSDEC Screening and Assessment of Contaminated
      Sediment Jun 24, 2014 Standards.
(5) BLUE values are designated as Class B in the NYSDEC Screening and Assessment of Contaminated Sediment 
      June 24, 2014 Standards.
(6)  Sample names starting with "SED" and "SUMP" indicate Sediment samples.

Legend
") RI Sediment Sample

Site Building
BCP Boundary

0 8040

SED-1 (2/18/2017)
VOCs
  No Exceedances
Metals
Silver                       1.1 ppm
PCBs
  No Exceedances

SED-2 (2/18/2017)
VOCs
  No Exceedances
Metals
Silver                       1.3 ppm
PCBs
  No Exceedances

SED-4 (2/18/2017)
VOCs
  No Exceedances
SVOCs
  Total PAH                40.291 ppm
Metals
  Copper                    44 ppm
  Lead                        38 ppm
  Zinc                         150 ppm
PCB
  Total PCBs               0.318 ppm

SED-3 (2/21/2017)
VOCs
  No Exceedances
Metals
Silver                       1.1 ppm
PCBs
  No Exceedances

SED-5 (2/18/2017)
VOCs
  No Exceedances
Metals
  Arsenic                    20 ppm
  Lead                        50 ppm
  Silver                       1.4 ppm
  Zinc                         140 ppm
PCBs
  No Exceedances

300 State Street, Suite 201
Rochester, New York 14614

(585) 454-6110
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Note: 
(1) All locations were collected in 2012 and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not 
    represent current Site features.
(3) Contours developed using Surfer version 14.0, kriging method to
    represent groundwater elevation from water levels collected on
    6/15/2012.
(4) Groundwater elevations were converted from elevations in relation
    to an abitrary point set at 100 ft (manhole) to Datum North American
    1983 based on elevations collected in 2018.                     
(5) Building layout is dated 2013 and may not be representative of the
   current building layout or of the building layout in 2012 when 
    groundwater elevations were collected.

Legend
!A Groundwater Monitoring Well Location

Groundwater Flow Direction

Groundwater Elevation Contour 2012

BCP Boundary

Site Building

300 State Street, Suite 201
Rochester, New York 14614
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Notes: 
(1) Outdoor RI Soil Borings, RI Monitoring Wells, RI Soil Gas Points, RI Sediment Samples,RI Surface Water 
     Samples, and Labella 2013 Monitoring wells were located using an EOS Positioning Systems Arrow Gold GPS.
     RI Surface Soil Samples were located using a Carlson S320 GPS. Indoor sample locations were measured from
     SIte features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site features.
(3) The Site building layout was from 2013 and may not represent the current
     interior layout of the building. The building layout was georeferenced to the figure using the aerial image therefore
     locations of walls, rooms, etc. are considered approximate.
(4) Contours developed using Surfer version 14.0, kriging method to represent groundwater elevation from water
     levels collected on 5/18/2018.
(5) Casing elevations and groundwater elevations are displayed in feet. 
(6) Wells included in development of the groundwater contours are labeled with casing and top of groundwater
     elevation.

Legend
@A RI Overburden Soil Boring/  Monitoring Well

") RI Surface Water Sample

!A LaBella 2013 Soil Boring/ Groundwater Monitoring Well

Site Building
BCP Boundary

Groundwater Contour
Flow Direction

0 8040

300 State Street, Suite 201
Rochester, New York 14614

(585) 454-6110
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Notes: 
(1) Outdoor RI Soil Borings, RI Monitoring Wells, RI Soil Gas Points, RI Sediment Samples,RI Surface Water 
     Samples, and Labella 2013 Monitoring wells were located using an EOS Positioning Systems Arrow Gold GPS.
     RI Surface Soil Samples were located using a Carlson S320 GPS. Indoor sample locations were measured from
     SIte features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site features.
(3) The Site building layout was from 2013 and may not represent the current
     interior layout of the building. The building layout was georeferenced to the figure using the aerial image therefore
     locations of walls, rooms, etc. are considered approximate.
(4) Contours developed using Surfer version 14.0, kriging method to represent groundwater elevation from water
     levels collected on 5/18/2018.
(5) Casing elevations and groundwater elevations are displayed in feet. 
(6) Wells included in development of the groundwater contours are labeled with casing and top of groundwater
     elevation.

Legend
Groundwater Contour Lines (1 foot interval)

@A RI Overburden Soil Boring / Monitoring Well

!A RI Overburden Soil Boring / Monitoring Well (Off-Site)

") RI Surface Water Sample

!A LaBella 2013 Soil Boring/ Groundwater Monitoring Well

Site Building

BCP Boundary

0 8040

300 State Street, Suite 201
Rochester, New York 14614

(585) 454-6110
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RIMW-12 (4/3/2018) (13-15 Feet)
VOCs:
1,1-Dichloroethane            9.02 ppb
Tetrachloroethene             5.12 ppb
1,2-Dichloroethane            6.22 ppb
1,1-Dichloroethene            41.0 ppb
trans-1,2-Dichloroethene   255 ppb
Trichloroethene                  5,070 ppb
cis-1,2-Dichloroethene       202 ppb
Freon-113                          30.8
RIMW-12 (4/3/2018) (17-19 Feet)
VOCs:
1,1-Dichloroethane            9.17 ppb
Tetrachloroethene             5.42 ppb
1,2-Dichloroethane            6.25 ppb
1,1-Dichloroethene            35.7 ppb
trans-1,2-Dichloroethene   257 ppb
Trichloroethene                  5,050 ppb
cis-1,2-Dichloroethene       201 ppb
Freon-113                          26.9 ppb
RIMW-12 (3/13/2017) (15 Feet)
VOCs:
1,1-Dichloroethene           59 ppb
cis-1,2-Dichloroethene     420 ppb
trans-1,2-Dichloroethene  640 ppb
Trichloroethene                10,000 ppb

GPMW-25 (6/28/2013)
VOCs:
cis-1,2-Dichloroethene     3,100 ppb
Trichloroethene               130,000 ppb

GPMW-27 (4/2/2018) (8-10 Feet)
VOCs:
1,1-Dichloroethane          17.9 ppb
Chloroform                        9.27 ppb
1,1,2-Trichloroethane       9.78 ppb
Tetrachloroethene            5.87 ppb
1,2-Dichloroethane           23.8 ppb
Benzene                           1.99 ppb
1,1-Dichloroethene            177 ppb
trans-1,2-Dichloroethene   28.0 ppb
Trichloroethene                 42,500 ppb
cis-1,2-Dichloroethene      401 ppb
Freon-113                          7.25 ppb
GPMW-27 (6/28/2013)
VOCs:
cis-1,2-Dichloroethene    490 ppb
Trichloroethene             30,000 ppb

GRAB GP-29 (12/30/2014)
VOCs:
cis-1,2-Dichloroethene    240 ppb
Vinyl chloride                   30 ppb
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals:
Iron                      3,500 ppb
Magnesium          52,000 ppb
Manganese         2,400 ppb
Sodium                480,000 ppb
Cyanide:
Non-detect
PCBs:
Non-detect

GRAB GP-30 (1/9/2015) (14 Feet)
VOCs:
Non-detect
GRAB GP-30 (1/9/2015) (22 Feet)
VOCs:
Non-detect

GRAB GP-31 (2/5/2015) (9 Feet)
VOCs:
1,1-Dichloroethane             65 ppb
1,1-Dichloroethene              270 ppb
cis-1,2-Dichloroethene        960 ppb
1,1,1-Trichloroethane            7.0 ppb
1,1,2-Trichloroethane            6.4 ppb
Trichloroethene               13,000 ppb

GRAB GP-32 
VOCs:
1,1-Dichloroethane              9.2 ppb
1,1-Dichloroethene               21 ppb
cis-1,2-Dichloroethene     1,200 ppb
Trichloroethene                1,900 ppb

GRAB GP-33 (2/6/2015) (10 Feet)
VOCs:
Non-Detect
GRAB GP-33 (2/6/2015) (14 Feet)
VOCs:
1,2-Dichloropropane             1.2 ppb

GRAB GP-34 (2/7/2015)
VOCs:
Vinyl chloride            3.6 ppb

GRAB GP-35 (2/7/2015) (9 feet)
VOCs:
1,1-Dichloroethene             23 ppb 
1,1,2-Trichloroethane         1.1 ppb
Trichloroethene                  460 ppb
GRAB GP-35 (2/7/2015) (15 feet)
VOCs:
1,1-Dichloroethene             13 ppb 
Trichloroethene                  290 ppb

GRAB GP-36 (2/8/2015)
VOCs:
1,1-Dichloroethane               11 ppb
1,2-Dichloroethane               2.6 ppb
1,1-Dichloroethene               14 ppb 
cis-1,2-Dichloroethene          9.2 ppb
1,1,1-Trichloroethane           13 ppb
Trichloroethene                    140 ppb
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals:
Iron                                      1,300 ppb
Manganese                           870 ppb
Sodium                             120,000 ppb
Cyanide:
Non-detect
PCBs:
Non-detect

GRAB GP-38 (2/8/2015)
VOCs:
Trichloroethene             7.2 ppb

GRAB GP-37 (2/8/2015)
VOCs:
No exceedances

GPMW-11 (4/2/2018) (8-10 Feet)
VOCs:
Non-detect
MW-11 (5/31/2012)
VOCs
Trichloroethene                      3,200 ppb 
cis-1,2-Dichloroethene             220 ppb
Vinyl Chloride                              41 ppb
1,1-Dichloroethene                      36 ppb
1,1-Dichloroehtane                     32 ppb

GPMW-12 (4/2/2018) (11-13 Feet)
VOCs:
Non-detect
MW-12 (5/31/2012)
Tetrachloroethene              19 ppb
Trichloroethene             1,300 ppb 
cis-1,2-Dichloroethene       32 ppb
1,1-Dichloroethene            14 ppb
1,1-Dichloroethane           2.2 ppb

GPMW-14 (4/2/2018) (12-14 Feet)
VOCs:
1,1-Dichloroethane                   57.7 ppb
1,1,2-Trichloroethane               5.06 ppb
Tetrachloroethene                    12.0 ppb
1,2-Dichloroethane                   20.1 ppb
Benzene                                   2.01 ppb
1,1-Dichloroethene                   267 ppb
trans-1,2-Dichloroethene          30.3 ppb
Trichloroethene                        27,600 ppb
cis-1,2-Dichloroethene             1,190 ppb
Freon-113                                 15.9 ppb

GPMW-16 (4/27/2018) (10 Feet)
VOCs:
1,1-Dichloroethane                 166 ppb
1,1,2-Trichloroethane              2.11 ppb
1,2-Dichloroethane                 11.5 ppb
1,1,1-Trichloroethane              32.8 ppb
Vinyl chloride                           2.91 ppb
1,1-Dichloroethene                 186 ppb
Trichloroethene                       6,960 ppb
cis-1,2-Dichloroethene            82.7 ppb

GPMW-17 (4/2/2018) (6-8 Feet)
VOCs:
Trichloroethene                       8.35 ppb

GPMW-21 (4/7/2018) (15 Feet)
VOCs:
1,1-Dichloroethene                7.51 ppb
trans-1,2-Dichloroethene        27.5 ppb
Trichloroethene                      995 ppb
cis-1,2-Dichloroethene           155 ppb

RIMW-4 (4/2/2018) (15-17 Feet)
VOCs:
1,1-Dichloroethane            10.3 ppb
1,2-Dichloroethane            1.48 ppb
1,1-Dichloroethene            30.0 ppb
trans-1,2-Dichloroethene   16.5 ppb
Trichloroethene                  3,550 ppb
cis-1,2-Dichloroethene       134 ppb
RIMW-4 (3/9/2017) (17 Feet)
VOCs:
Trichloroethene                1,000 ppb
cis-1,2-Dichloroethene      31 ppb

RIMW-2 (4/2/2018) (16-18 Feet)
VOCs:
1,2-Dichloroethane            1.42 ppb
1,1-Dichloroethene            11.4 ppb
trans-1,2-Dichloroethene   7.73 ppb
Trichloroethene                  2,930 ppb
cis-1,2-Dichloroethene       68.2 ppb

RIMW-2 (3/10/2017) (17 Feet)
VOCs:
1,1-Dichloroethene            13 ppb
Trichloroethene                  4,300 ppb
cis-1,2-Dichloroethene       87 ppb
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals:
Iron                                     1520 ppb
Magnesium                         59,800 ppb
Manganese                         494.4 ppb
Sodium                                78,800 ppb
PCBs:
Non-detect

RIMW-9 (4/2/2018) (14-16 Feet)
VOCs:
1,1-Dichloroethane            13.8 ppb
RIMW-9 (3/8/2017) (15 Feet)
VOCs:
1,1-Dichloroethane           18 ppb

RIMW-10 (4/2/2018) (20-22 Feet)
VOCs:
1,1-Dichloroethane            26.5 ppb
Trichloroethene                  21.8 ppb
RIMW-10 (3/9/2017) (21.25 Feet)
VOCs:
1,1-Dichloroethane           46 ppb
1,1-Dichloroethene           7.6 ppb
Trichloroethene                28 ppb

RIMW-11 (4/5/2018) (22-24 Feet)
VOCs:
1,1-Dichloroethene             23.1 ppb
Trichloroethene                  2,460 ppb
cis-1,2-Dichloroethene       144 ppb
Pesticides:
Non-detect
Metals:
Iron                                     2,010 ppb
Magnesium                         53,600 ppb
Sodium                                78,400 ppb
RIMW-11 (3/10/2017) (24 Feet)
VOCs:
Trichloroethene                240 ppb
cis-1,2-Dichloroethene     18 ppb

MW-23 (6/13/2012)
VOCs:
Trichloroethene                43,000 ppb 
cis-1,2-Dichloroethene          960 ppb
trans-1,2-Dichloroethene         11 ppb 
1,1-Dichloroethene                 120 ppb 
1,1-Dichloroethane                 33 ppb 
Methylene Chloride                1.7 ppb
Chloroform                               8.7 ppb
1,1,2-Trichloroethane              6.4 ppb
1,2-Dichloroethane                 13 ppb

RIMW-14 (4/3/2018) (15-17 Feet)
VOCs
1,1-Dichloroethane            21.1 ppb
1,1-Dichloroethene            6.32 ppb
RIMW-14-03082017 (3/8/2017) (16 Feet)
VOCs
1,1-Dichloroethane           10 ppb
cis-1,2-Dichloroethene      5.4 ppb

RIMW-15 (1/31/2017) (10 Feet)
VOCs:
1,1-Dichloroethene           11 ppb
Trichloroethene                1,500 ppb
cis-1,2-Dichloroethene      23 ppb
SVOCs:
No Exceedances
Pesticides:
Non-Detect
Metals:
Iron                                  26,500 ppb
Magnesium                      53,400 ppb
Manganese                     1,623 ppb
Sodium                            179,000 ppb
PCBs
Non-detect

RIMW-16 (2/16/2018) (8 Feet)
VOCs:
1,1-Dichloroethane             5.72 ppb
Vinyl chloride                      41 ppb
1,1-Dichloroethene            17.5 ppb
trans-1,2-Dichloroethene    3.55 ppb
Trichloroethene                  194 ppb
cis-1,2-Dichloroethene       1,980 ppb 
Metals:
Arsenic                                31 ppb
Beryllium                              3.79 ppb
Chromium                            1,560 ppb
Copper                                 678 ppb
Iron                                      217,000 ppb
Lead                                    73.1 ppb
Magnesium                          288,000 ppb
Manganese                         8,040 ppb
Nickel                                  3,920 ppb
Sodium                                489,000 ppb

RIMW-17 (3/24/2021) (16-18 Feet)
VOCs:
Trichloroethene                  1.7 ppb
RIMW-17 (4/2/2018) (16-18 Feet)
VOCs:
Trichloroethene                  402 ppb
cis-1,2-Dichloroethene        21.3 ppb
RIMW-17 (3/9/2017) (16.5 Feet)
VOCs:
1,1-Dichloroethane           49 ppb
1,1-Dichloroethene           5.6 ppb
Trichloroethene                87 ppb
cis-1,2-Dichloroethene      21 ppb

RIMW-18 (6/23/2017) (17 Feet)
VOCs:
1,1-Dichloroethene            71 ppb
Trichloroethene                  5,800 ppb
cis-1,2-Dichloroethene       190 ppb
Pesticides:
Dieldrin                               0.021 ppb
Metals:
Chromium                           71.88 ppb
Sodium                               37,400 ppb
RIMW-18 (3/12/2017) (15 Feet)
VOCs:
1,1-Dichloroethene            55 ppb
Trichloroethene                  3,700 ppb
cis-1,2-Dichloroethene       140 ppb
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals:
Chromium                           54.85 ppb
PCBs:
Non-detect

GW-BD-091520 (9/15/2020) (17 Feet)
PFAS:
Total PFAS                             1,964.3 ppb
RIMW-19 (4/3/2018) (17-19 Feet)
VOCs:
Non-detect
RIMW-19-03102017 (3/10/2017) (15 Feet)
VOCs:
Non-detect

RIMW-20 (4/3/2018) (37-39 Feet)
VOCs:
Benzene                            4.91 ppb
Trichloroethene                 44.3 ppb
cis-1,2-Dichloroethene       8.25 ppb
RIMW-20 (6/23/2017) (36 Feet)
VOCs:
Benzene                            11 ppb
Trichloroethene                 100 ppb
cis-1,2-Dichloroethene      19 ppb
SVOCs:
Non-detect
Pesticides:
Non-detect
Metals:
Iron                                    5,020 ppb
Magnesium                        67,200 ppb
Manganese                       387.7 ppb
Sodium                              58,800 ppb
PCBs:
Non-detect

RIMW-21 (2/16/2018) (8 Feet)
VOCs:
1,1,2-Trichloroethane        2.02 ppb
Vinyl chloride                     4.30 ppb
1,1-Dichloroethene           17.5 ppb
trans-1,2-Dichloroethene    5.02 ppb
Trichloroethene                  177 ppb
cis-1,2-Dichloroethene        392 ppb
Metals:
Chromium                            522 ppb
Magnesium                         118,000 ppb
Manganese                         4,840 ppb
Nickel                                  1,080 ppb
Sodium                                936,000 ppb

RIMW-22 (12/13/2017) (9 Feet)
VOCs:
1,1-Dichloroethane                   95.0 ppb
1,1,2-Trichloroethane                10.5 ppb
Tetrachloroethene                     10.4 ppb
1,2-Dichloroethane                     4.84 ppb
Vinyl chloride                              2.06 ppb
1,1-Dichloroethene                     695 ppb
trans-1,2-Dichloroethne              12.8 ppb
Trichloroethene                          41,300 ppb
cis-1,2-Dichloroethene               3,130 ppb

RIMW-24 (2/14/2018) (13 Feet)
VOCs:
1,1-Dichloroethane                     6.97 ppb
1,1-Dichloroethene                     5.46 ppb
Trichloroethene                           146 ppb
cis-1,2-Dichloroethene                23.4 ppb
Metals:
Arsenic                                        42.0 ppb
Barium                                         2,010 ppb
Beryllium                                      3.62 ppb
Chromium                                    728 ppb
Iron                                             169,000 ppb
Lead                                            129 ppb
Magnesium                                  242,000 ppb
Manganese                                 12,800 ppb
Nickel                                          155 ppb
Selenium                                      16.7 ppb
Sodium                                         1,060,000 ppb

GPMW-26 (4/2/2018) (7-9 Feet) 
VOCs:
1,1-Dichloroethane            35.8 ppb
1,1,2-Trichloroethane         5.08 ppb
Tetrachloroethene              9.95 ppb
1,2-Dichloroethane             5.81 ppb
Benzene                             1.60 ppb
1,1-Dichloroethene             317 ppb
trans-1,2-Dichloroethene    17.2 ppb
Trichloroethene                  18,000 ppb
cis-1,2-Dichloroethene        453 ppb
Freon-113                            6.91 ppb
GPMW-26 (6/28/2013)
VOCs:
1,1-Dichloroethene              500 ppb
cis-1,2-Dichloroethene        1,500 ppb
Trichloroethene                   38,000 ppb

GPMW-28 (6/28/2013)
VOCs:
1,1-Dichloroethene             190 ppb
cis-1,2-Dichloroethene        120 ppb
trans-1,2-Dichloroethene     200 ppb 
Trichloroethene                   15,000 ppb

MW-01 (5/11/2012)
VOCs:
Non-detect

GPMW-24 (4/2/2018)
VOCs:
Trichloroethene                      133 ppb
MW-24 (6/13/2012)
VOCs:
Trichloroethene                51,000 ppb 
cis-1,2-Dichloroethene        1,900 ppb
trans-1,2-Dichloroethene         14 ppb 
1,1-Dichloroethene                 400 ppb 
1,1-Dichloroethane                 45 ppb 
Chloroform                             9.9 ppb
Benzene                                  3.0 ppb
1,1,2-Trichloroethane               8.4 ppb
1,2-Dichloroethane                  8.4 ppb
SVOCs
No exceedances
Metals
Arsenic                                      230 ppb
Barium                                     2,700 ppb
Beryllium                                       10 ppb
Cadmium                                       30 ppb
Chromium                                    680 ppb
Copper                                     1,000 ppb
Iron                                      760,000 ppb
Lead                                           180 ppb
Magnesium                          950,000 ppb
Manganese                            36,000 ppb
Mercury                                         78 ppb
Nickel                                          590 ppb
Selenium                                       53 ppb
Sodium                                   67,000 ppb
Thallium                                        57 ppb

MW-19 (6/13/2012)
VOCs:
Non-detect

RIMW-13 (4/3/2018) (17-19 Feet)
VOCs:
Non-detect
RIMW-13 (3/8/2017) (20 Feet)
VOCs:
Non-detect

MW-18 (6/13/2012)
VOCs:
No exceedances

OSMW-2 (6/2/2021)
VOCs:
No exceedances

OSMW-1 (6/2/2021)
VOCs:
No exceedances

Remedial Alternatives
Analysis Report
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Intended to print on 11" x 17".

Notes: 
(1) All testing locations were measured with a Arrow Gold GPS, a Carlson S320 GPS,
     or were measured from Site features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009
(3) Concentrations of VOCs shown in parts per billion (ppb)
(4) Only detections above NYSDEC Part 703 Groundawter Quality Standards are
     shown.
(5) 'Grab' indicates the groundwater sample was collected from the open borehole
(6) The Site building layout is dated for 2013 and may not represent the current
    interior layout of the building.The building layout was georeferenced to the figure
    using the aerial image therefore locations of walls, rooms, etc. are considered
    approximate.
(7) Depths shown are sample intake depths. The sample intake depth for locations
     sampled with PDB's were listed as the depth interval between the top and bottom
     of the PDB.

Legend
@? RI Temporary Groundwater Monitoring Wells
@? Pre-RI (permanent) Groundwater Monitoring Wells
@? RI Permanent Groundwater Monitoring Wells
!A RI Permanent Groundwater Monitoring Wells (Off-Site)
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Notes: 
(1) Outdoor RI Soil Borings, RI Monitoring Wells, RI Soil Gas Points, RI Sediment Samples,RI Surface Water 
     Samples, and Labella 2013 Monitoring wells were located using an EOS Positioning Systems Arrow Gold GPS.
     RI Surface Soil Samples were located using a Carlson S320 GPS. Indoor sample locations were measured from
     SIte features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site features.
(3) The Site building layout was from 2013 and may not represent the current
     interior layout of the building. The building layout was georeferenced to the figure using the aerial image therefore
     locations of walls, rooms, etc. are considered approximate.
(4) Contours developed using Surfer version 14.0, natural neighbor method to represent the latest VOC plume 
    based on the latest groundwater data from each well.
(5) Casing elevations and groundwater elevations are displayed in feet. 
(6) Wells included in development of the groundwater contours are labeled with casing and top of groundwater
     elevation.
(7) Interpreted Lines are lines modified or added to the Surfer model.
(8) Although the 2018 GPMW-11 data came back as non-detect, it can be infered the 5-50ppb total VOC contour line 
      follows the path of the stream as there were low concentrations of total VOCs detected in surface water in 2017.

Legend
Interpreted Contour Lines

@A RI Overburden Soil Boring / Monitoring Well

!A RI Overburden Soil Boring / Monitoring Well (Off-Site)

!A LaBella 2013 Soil Boring/ Groundwater Monitoring Well

@? LaBella 2015 Soil Boring/ Groundwater Grab Sample

Site Building
BCP Boundary
Property Boundary
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Notes: 
(1) Outdoor RI Soil Borings, RI Monitoring Wells, RI Soil Gas Points, RI Sediment Samples,RI Surface Water 
     Samples, and Labella 2013 Monitoring wells were located using an EOS Positioning Systems Arrow Gold GPS.
     RI Surface Soil Samples were located using a Carlson S320 GPS. Indoor sample locations were measured from
     SIte features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site features.
(3) The Site building layout was from 2013 and may not represent the current
     interior layout of the building. The building layout was georeferenced to the figure using the aerial image therefore
     locations of walls, rooms, etc. are considered approximate.
(4) Contours developed using Surfer version 14.0, natural neighbor method to represent the latest VOC plume 
    based on the latest groundwater data from each well.
(5) Casing elevations and groundwater elevations are displayed in feet. 
(6) Wells included in development of the groundwater contours are labeled with casing and top of groundwater
     elevation.
(7) Interpreted Lines are lines modified or added to the Surfer model.
(8) Although the 2018 GPMW-11 data came back as non-detect, it can be infered the 5-50ppb total VOC contour line 
      follows the path of the stream as there were low concentrations of total VOCs detected in surface water in 2017.

Legend
Interpreted Contour Lines

@A RI Overburden Soil Boring / Monitoring Well
!A RI Overburden Soil Boring / Monitoring Well (Off-Site)
!A LaBella 2013 Soil Boring/ Groundwater Monitoring Well
@? LaBella 2015 Soil Boring/ Groundwater Grab Sample

Proposed Permeable Reactive Barrier (Injection Point)
Site Building
BCP Boundary
Property Boundary
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Notes: 
(1) Outdoor RI Soil Borings, RI Monitoring Wells, RI Soil Gas Points, RI Sediment Samples,RI Surface Water 
     Samples, and Labella 2013 Monitoring wells were located using an EOS Positioning Systems Arrow Gold GPS.
     RI Surface Soil Samples were located using a Carlson S320 GPS. Indoor sample locations were measured from
     SIte features and are considered approximate.
(2) Aerial image obtained from Monroe County GIS 2009 and may not represent current Site features.
(3) The Site building layout was from 2013 and may not represent the current
     interior layout of the building. The building layout was georeferenced to the figure using the aerial image therefore
     locations of walls, rooms, etc. are considered approximate.
(4) Contours developed using Surfer version 14.0, natural neighbor method to represent the latest VOC plume 
    based on the latest groundwater data from each well.
(5) Casing elevations and groundwater elevations are displayed in feet. 
(6) Wells included in development of the groundwater contours are labeled with casing and top of groundwater
     elevation.
(7) Interpreted Lines are lines modified or added to the Surfer model.
(8) Although the 2018 GPMW-11 data came back as non-detect, it can be infered the 5-50ppb total VOC contour line 
      follows the path of the stream as there were low concentrations of total VOCs detected in surface water in 2017.

Legend
Interpreted Contour Lines

!A RI Overburden Soil Boring / Monitoring Well (Off-Site)
@A RI Overburden Soil Boring / Monitoring Well

Proposed Injection Points (PRB & Source Area)
@? LaBella 2015 Soil Boring/ Groundwater Grab Sample
!A LaBella 2013 Soil Boring/ Groundwater Monitoring Well
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APPENDIX A 

LAND USE EVALUATION 

The below reasonably anticipated future land use evaluation has been completed for the Site based 

on the consideration criteria identified in the DER-10 Technical Guidance for Site Investigation and 

Remediation and 6 NYCRR Part 375(1.8(f)).  These criteria and how they apply to the Site are 

summarized below. 

*Note that the Site consists of a ±9.37-acre portion of the larger ±41.90-acre tax parcel (“Property”) 

1. Current use and historical and/or recent development patterns:  The Site is located in a 

developed / urban setting.  The existing Site buildings were constructed in 1956 and 1965.  The 

area surrounding the Site buildings has consisted of paved parking area for the same length of time.  

Recent Site use has followed the following approximate timeline: 

• 1956 to 1985 – industrial / manufacturing 

• 1985 to Present Day – various tenants (generally light industry and commercial, non-retail) 

Interior building renovations have occurred at the Site, but use has remained consistent for 30+ 

years (light industry and commercial tenants).  No further development or redevelopment of the Site 

(or surrounding Property) is currently planned or anticipated. 

2.  Applicable zoning laws:  According to the Town of Pittsford Official Zoning Map (dated December 

19, 2013), the Site and surrounding Property is currently zoned as “Monroe Avenue Transitional 

Zone (MATZ) Planned Unit Development (PUD)”.  The Town of Pittsford defines the purpose of the 

MATZ as: 

“The Monroe Avenue Transitional Zone (MATZ) is created as a separate zoning 

district to encourage the continued residential uses associated with this district, to 

protect the established residential character and inherent natural features of the 

district and to offer incentives for property owners to maintain and improve their 

properties in a manner that protects the residential quality of the district. This article 

is designed specifically to retain, strengthen and enhance the attractive and 

harmonious residential neighborhood and natural communities existing within the 

boundaries of the district.” 

The Town of Pittsford Zoning Code characterizes the intent of the PUD as: 

“…to provide flexible land use and design regulations through the use of 

performance criteria so that small- to large-scale neighborhoods or portions thereof 

may be developed within the Town that incorporate a variety of residential and 

nonresidential uses, and contain individual building sites and common property 

which are planned and developed as a unit. Such a planned unit is to be designed 

and organized so as to be capable of satisfactory use and operation as a separate 

entity without necessarily needing the participation of other building sites or other 

common property in order to function as a neighborhood.” 

Properties similarly zoned as MATZ-PUD exist to the east of the Site, and properties zoned as MATZ 

exist to the south of the Site (along Monroe Avenue).  The properties to the north of the Site are 

zoned as “Residential Neighborhood (RN)”. The properties to the west of the Site are zoned as 

“Residential (B)”.  It is expected that the Site will continue to be zoned as MATZ-PUD, with current 

commercial use to continue, due to historic and current uses.  

https://www.townofpittsford.org/files/publications/zoning/official_zoning_map.pdf
https://www.townofpittsford.org/files/publications/zoning/official_zoning_map.pdf


 

3.  Brownfield Opportunity Areas:  The Brownfield Opportunity Area (BOA) Program provides 

municipalities and community based organizations with assistance to complete revitalization plans 

and implementation strategies for areas or communities affected by the presence of brownfield 

sites.  The Site is not currently located within a BOA. 

4.  Consistency of proposed use with applicable land-use plans formally adopted by a municipality: 

The Site lies within the MATZ District, as discussed in Number 2 above.  Special rules that apply to 

the MATZ District can be found in the Town of Pittsford Zoning Code, Article IXA (Chapter 185). 

Generally, the Code’s objective with respect to the MATZ District is to maintain existing uses and 

prohibit certain high-traffic generating uses (such as retail sales other than by mail, general medical, 

dental, or related offices). 

By maintaining the existing use of the Site, the Site will remain consistent with the Town of Pittsford’s 

Town Code and Land Use plan. 

5.  Proximity to real property currently utilized for residential use and to urban, commercial, 

industrial, agricultural and recreational areas:  Properties to the north and west of the Site are 

residential.  Nearby properties to the south and east generally consist of mixed-use residential and 

commercial properties.  The Town of Pittsford, Erie Canal – Local Waterfront Revitalization Program 

exists approximately 500 feet southeast of the Site.  The Frog Pond Trail / Auburn Trail (branch of 

the Pittsford Trail System – Railroad Loop Trail) exists to the northeast of the Property. 

6.  Any written or oral comments submitted by members of the public on the proposed use as part of 

citizen participation activities:  Comments have not been received from the public associated with 

concerns regarding future Site use. 

7.  Environmental justice concerns:  The Site and surrounding properties have historically been 

utilized for current / existing purposes, and no change of use is expected.  As such, future use of the 

Site is not anticipated to cause or increase a disproportionate burden on the community and is 

unlikely to pose an environmental justice concern. 

8.  Federal or state land-use designations:  There are no federal or state land-use designations with 

respect to the Site or Property. 

9.  Population growth patterns and projections:  The Site is currently used for light industrial / 

commercial purposes and as such, future use of the Site for commercial and industrial purposes is 

not anticipated to disrupt population growth patterns and projections by significantly affecting 

opportunities for residential or commercial growth.   

10. Accessibility to existing infrastructure:  The Site is located in an urban setting and serviced by all 

major utilities (natural gas, electric, sewer, water, communications, etc.).  As such, the existing 

infrastructure appears more than adequate to support the reasonably anticipated future use of the 

Site for light industrial / commercial purposes. 

11.  Proximity of the Site to important cultural resources:  Designated historical sites are not located 

within 1000-ft. of the Site and the Site is already developed.  As such, the reasonably anticipated 

future use of the Site is not expected to affect important cultural resources. 

12.  Proximity of Site to important federal, state or local natural resources:  A tributary of the Allen 

Creek provides the northern border of the Site.  The former Erie Canal, now a Town Park and Local 

Waterfront Area exists approximately 500 feet southeast of the Site. 

https://ecode360.com/6435999


 

No significant natural resources including wildlife refuges, wetlands, or critical habitats of 

endangered or threatened species are known to exist on the Site or Property. 

13.  Potential vulnerability of groundwater to contamination that might migrate from the Site:  Based 

on the findings of the Remedial Investigation, significant levels of groundwater contamination are not 

currently migrating off of the Site.  Remedial measures to prevent future groundwater contamination 

/ migration are warranted. 

14.  Proximity to floodplains:  Floodplains are not present at the Site.  As such, the anticipated 

cleanup does not pose a threat to surface waters. 

15.  Geography and Geology:  The geography and geology of the Site are consistent with the past 

60+ years of use and development and are consistent with reasonably anticipated (existing) future 

use of the Site.  For further description of the Site’s Physical Characteristics, refer to Section 3.1 of 

the body of this report. 

16.  Current institutional controls applicable to the Site:  No institutional controls are currently in 

place at the Site. 

 

CONCLUSION 

Based on the above evaluation of the current and intended / reasonably anticipated future use of 

the Site and surrounding area, a cleanup to commercial use standards does not appear to pose 

additional environmental or human health risks. 
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Remedial Alternatives Analysis Report

NYSDEC Site #C828187

3750 Monroe Avenue

Town of Pittsford, Monroe County, New York

LaBella Project No. 213131

Screening of Potential Remedial Technologies

RAOC #1 - CVOC Contaminated Subsurface Soil

Response Type / Action Remedial Technology Process Options Description Comments

No Action Not Applicable Not Applicable No further remedial or monitoring activities would occur Considered as Alternative 1

Environmental Easement An environmental easement placed on the Site would restrict site use

Site Management Plan

An SMP, inlcuding an Excavation Work Plan (EWP) and Health and Safety Plan (HASP), would 

control/regulate future Site use and protect against human exposure to  subsurface soil containing 

VOCs

Engineering Control - Containment Cap / Cover Cover by clay, soil, asphalt, concrete, etc. Direct contact with subsurface soil eliminated by the presence of a cap / cover

The cap / cover, existing site 

building, and IRM (SSDS) currently 

present on the Site is effective for 

eliminating direct contact with 

contaminated subsurface soil and 

associated vapors; however, the 

cap / cover is itself impacted (see 

RAOC #3)

Engineering Control - Collection Excavation Excavation / Digout Contaminated subsurface soil is dug-out / excavated from the ground
Considered as Alternative 2 and as 

element of Special Alternative 8

Biological Treatment Aerobic/Anaerobic degradation
Foster degradation of organic contaminants by introducing microorganisms in a suitable aerobic or 

anaerobic environment

Not feasible due to 

size/area/orientation of plume, 

plume location relative to existing 

infrastructure, and concentration 

of contaminants being too high

Chemical Reaction (oxidation/reduction)
Foster degradation of organic contaminants by introducing treatment chemical designed to degrade 

contaminants

Considered as Alternative 4 and as 

element of Special Alternatives 8 

and 9

Thermal Remediation

Foster degradation of organic contaminants by electrical resistance heating (ERH), a process whereby 

soils and groundwater are heated by creating a voltage gradient to induce current flow through the 

subsurface volume to be remediated. Electrical energy is introduced to the subsurface at electrodes, 

and it is the resistance by the soil matrix to the flow of electricity between electrodes that heats the 

subsurface and boils a portion of the soil moisture into steam. The heat generated by resistance to the 

induced electrical current also volatilizes the target contaminants. 

Considered as Alternative 5

Soil Vapor Extraction

Foster degradation of organic contaminants in the vadose zone by soil vapor extraction (SVE), a process 

whereby contaminants are transferred to their gas form and collected (via vacuum blowers and 

extraction wells) to be treated aboveground. The vacuum extraction of soil gas induces gas flow across a 

site, facilitating the mass transfer driving force to the gas phase. 

Considered as Alternative 6

Dual Phase Extraction

Foster degradation of organic contaminants in both the saturated and unsaturated (vadose) zone by 

dual phase extraction, a process whereby contaminants are transferred to their gas form and collected 

(via vacuum blowers and extraction wells) to be treated aboveground.

Considered as Alternative 7 and as 

element of Special Alternative 10

On-Site Reuse Soil is treated and remains on-site Treated / remediated soil would be left in-place and/or staged/reused on-site
Considered as element of 

Alternative 4 and 5

Off-Site Discharge Excavated soil is transported for disposal off-site Excavated soil would be transported to an appropriately-permitted disposal facility (i.e. landfill)
Considered as element of 

Alternative 2

Considered as Alternative 3

Engineering Control - Treatment

Engineering Control - Discharge

Physical/Chemical Treatment

Institutional Control Access Restriction



Remedial Alternatives Analysis Report

NYSDEC Site #C828187

3750 Monroe Avenue

Town of Pittsford, Monroe County, New York

LaBella Project No. 213131

Screening of Potential Remedial Technologies

RAOC #2 - CVOC Contaminated Groundwater Plume

Response Type / Action Remedial Technology Process Options Description Comments

No Action Not Applicable Not Applicable No further remedial or monitoring activities would occur Considered as Alternative 1

Environmental Easement An environmental easement placed on the Site would restrict groundwater use

Site Management Plan
An SMP would control/regulate future Site use and protect against human exposure to  groundwater 

containing VOCs

Monitoring Periodic Monitoring/Assessment of Contamination

Periodic groundwater monitoring of select locations/wells to assess concentrations of CVOCs as well as 

select biodegradation indicators and groundwater quality parameters which act as proxies for 

attenuation progress (Monitored Natural Attenuation – MNA

Cap / Cover Cover by clay, soil, asphalt, concrete, etc. Direct contact with groundwater eliminated by the presence of a cap / cover

The cap / cover, existing site 

building, and IRM (SSDS) currently 

present on the Site is effective for 

eliminating direct contact with 

contaminated groundwater and 

associated vapors; however, the 

cap / cover is itself impacted (see 

RAOC #3)

Slurry wall
A trench around the area of contamination would be filled with a soil (or cement) bentonite slurry to 

prevent contaminant migration

Not feasible due to spatial 

limitations, size/area/orientation 

of plume, plume location relative 

to existing infrastructure, and 

impermeability

Grout curtain injection Pressure injection of grout in a regular pattern of drilled holes

Not feasible due to spatial 

limitations, size/area/orientation 

of plume, plume location relative 

to existing infrastructure, and 

impermeability

Chemical Treatment Barrier System of injection wells to introduce treatment chemical designed to degrade contaminants
Considered as element of 

Alternatives 3 and 4

Extraction Extraction Wells
A series of collection/extraction wells are installed to extract contaminated groundwater from the 

subsurface

Considered as element of 

Alternative 6

Subsurface Drains Interceptor Trench(es) Perforated pipe in trenches backfilled with porous media to collect contaminated groundwater

Not feasible due to spatial 

limitations, size/area/orientation 

of plume, and plume location 

relative to existing infrastructure

Biological Treatment Aerobic/Anaerobic degradation
Foster degradation of organic contaminants by introducing microorganisms in a suitable aerobic or 

anaerobic environment

Not feasible due to 

size/area/orientation of plume, 

plume location relative to existing 

infrastructure, and concentration 

of contaminants being too high

Aeration/Stripping Mixing large volumes of air with water in a packed column to promote transfer of VOCs to air
Considered as element of 

Alternative 5

Chemical Reaction (oxidation/reduction)
Foster degradation of organic contaminants by introducing treatment chemical designed to degrade 

contaminants

Considered as element of 

Alternatives 3 and 4

Carbon adsorption Adsorption of contaminants onto activated carbon by passing water through carbon column/filter
Considered as element of 

Alternative 5

On-Site Discharge Collected and treated water is discharged on-site
Collected and treated water would be discharged on a continuous basis on-site via the surface water / 

drainage feature

Not feasible due to status of 

surface water / drainage feature 

as a NYSDEC Class B waterbody

Off-Site Discharge Collected and treated water is transported off-site
Collected and treated water would be discharged on a continuous basis to the combined sewer system 

in accordance with the Monroe County Pure Water (MCPW) permitting process

Considered as element of 

Alternative 5

Engineering Control - Discharge

Access Restriction

Engineering Control - Containment

Vertical Barriers

Considered as Alternative 2 or as 

element of Alternatives 3, 4 and 5

Physical/Chemical Treatment

Institutional Control

Engineering Control - Collection

Engineering Control - Treatment



Remedial Alternatives Analysis Report

NYSDEC Site #C828187

3750 Monroe Avenue

Town of Pittsford, Monroe County, New York

LaBella Project No. 213131

Screening of Potential Remedial Technologies

RAOC #3 - PAHs, PCBs, Pesticides, and Metals Contaminants in Surface Soils

Response Type / Action Remedial Technology Process Options Description Comments

No Action Not Applicable Not Applicable No further remedial or monitoring activities would occur Considered as Alternative 1

Environmental Easement An environmental easement placed on the Site would restrict site use

Site Management Plan

An SMP, inlcuding an Excavation Work Plan (EWP) and Health and Safety Plan (HASP), would 

control/regulate future Site use and protect against human exposure to  surface soil containing PAHs, 

PCBs, pesticides, and metals

Engineering Control - Containment Cap / Cover Cover by clay, soil, asphalt, concrete, etc.
Direct contact with contaminated surface soil would be eliminated by the installation of a cap / cover of 

clean clay, soil, asphalt, concrete, etc.
Considered as Alternative 5

Engineering Control - Collection Excavation Excavation / Digout Contaminated surface soil is dug-out / excavated
Considered as Alternative 2 or as 

an element of Alternative 3

Biological Treatment Aerobic degradation
Foster degradation of organic contaminants by introducing microorganisms in a suitable aerobic (near-

surface and surface) environment

Not feasible due to nature of 

contaminants (which include non-

organic elements)

Physical/Chemical Treatment Chemical Reaction (oxidation/reduction)
Foster degradation of organic contaminants by introducing treatment chemical designed to degrade 

contaminants

Not feasible due to nature of 

contaminants (which include non-

organic elements)

On-Site Reuse Soil is managed and remains on-site Soil would be left in-place and/or staged/reused on-site
Considered as element of 

Alternatives 3, 4, and 5

Off-Site Discharge Excavated soil is transported for disposal off-site Excavated soil would be transported to an appropriately-permitted disposal facility (i.e. landfill)
Considered as element of 

Alternative 2 and 3

Institutional Control Access Restriction
Considered as Alternative 4 and as 

an element of Alternative 3 and 5

Engineering Control - Treatment

Engineering Control - Discharge



Remedial Alternatives Analysis Report

NYSDEC Site #C828187

3750 Monroe Avenue

Town of Pittsford, Monroe County, New York

LaBella Project No. 213131

Screening of Potential Remedial Technologies

RAOC #4 - PAHs, PCBs, and Metals Contaminants in Sediment

Response Type / Action Remedial Technology Process Options Description Comments

No Action Not Applicable Not Applicable No further remedial or monitoring activities would occur Considered as Alternative 1

Environmental Easement An environmental easement placed on the Site would restrict site use

Site Management Plan
An SMP would control/regulate future Site use and protect against human exposure to  sediment 

containing PAHs, PCBs, and metals

Engineering Control - Containment Migration Barrier Turbidity Curtain A turbidity curtain prevents contaminated sediment particles from migrating with surface water flow
Considered as element of 

Alternative 2

Engineering Control - Collection Dredging / Excavation Dredging / excavation of sediment Contaminated sediment is removed from the stream / drainage feature by dredging / excavation Considered as Alternative 2

Engineering Control - Treatment None Applicable Not Applicable Suitable / viable treatment methods for this type of contamination and media are not available Not Applicable

On-Site Reuse Sediment is managed and remains on-site Sediment would be staged on-site
Not feasible due to spatial 

limitations

Off-Site Discharge Excavated sediment is transported for disposal off-site Excavated sediment would be transported to an appropriately-permitted disposal facility (i.e. landfill)
Considered as element of 

Alternative 2

Institutional Control Access Restriction Considered as Alternative 3

Engineering Control - Discharge
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Remedial Alternatives Cost Estimates 
(Tables 1.1 through 5.0) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1.1

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 1 - No Further Action

Capital Cost Unit Rate Units Qty Subtotal

None

-$                    

-$                    

Operation and Maintenance Annual Cost Present Worth

None

-$                -

-$                $0

-$                    

Total Capital Cost + Operation and Maintenance (30 years) -$                    

Assumptions:

None

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)



Table 1.2

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 2 - Excavation

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 15,000$          LS 1 15,000$                      

Final Engineering Report 11,000$          LS 1 11,000$                      

Monthly Progress Reports 750$                ea 20 15,000$                      

Contained-In Determination 1,500$            LS 1 1,500$                        

Hazardous Building Materials Survey 4,000$            LS 1 4,000$                        

Subcontractor Fees

Design/ Structural Analysis 75,000$          LS 1 75,000$                      

Relocate Tenants / Equipment 30,000$          LS 1 30,000$                      

Mobilization/ Demobilization 5,000$            LS 1 5,000$                        

Demarcation Layer 5,000$            LS 1 5,000$                        

Selective Building Demolition / Foundation Cutting 400,000$        LS 1 400,000$                   

1,200,000$    LS 1 1,200,000$                

Construction of Temporary Staging for Soil 10,000$          LS 1 10,000$                      

Structural Monitoring Setup 6,500$            LS 1 6,500$                        

Structural Engineer Site Visits 920$                week 70 64,400$                      

Survey Crew 1,350$            day 5 6,750$                        

Transportation and disposal of non-hazardous soil & concrete 50$                  ton 36,320 1,816,000$                

Dewatering Storage 2,000$            tank/month 20 40,000$                      

Sewer Use 0.10$               gallon 25,000 2,500$                        

Sewer Replacement 100,000$        LS 1 100,000$                   

Sewer Pump Around 1,500$            day 180 270,000$                   

Carbon Treatment for Water 8,500$            drum 4 34,000$                      

Dewatering Pumping 500$                day 90 45,000$                      

Structural Backfill and Compaction 35$                  ton 36320 1,271,200$                

Zero valent iron backfill amendment 0.70$               lb 100,000 70,000$                      

Decommission/ Reinstall Wells 5,000$            LS 1 5,000$                        

Building Restoration 150,000$        LS 1 150,000$                   

Parking Lot Restoration 4$                    sf 30,000 120,000$                   

Tax 453,861$                   

Professional Services

Project Manager 110$                hr 90 9,900$                        

Project Engineer 80$                  hr 180 14,400$                      

Technician 65$                  hr 900 58,500$                      

Equipment Rental 10,350$          month 4 41,400$                      

Laboratory Analytical

VOCs (confirmatory) 150$                ea 60 9,000$                        

SVOCs, Metals, Pesticides, PCBs (confirmatory) 750$                ea 60 45,000$                      

Waste Characterization (discrete total VOCs) 150$                ea 15 2,250$                        

Waste Characterization (TCLP) 600$                ea 15 9,000$                        

Waste Characterization (water) 600$                ea 3 1,800$                        

962,694$                   

7,380,656$               

Assumptions:

Includes excavation of all areas of soil exceeding Unrestricted Use SCOs. Excavation limits to be determined based on confirmatory soil sampling.

Excavation costs include shoring

Dewatering assumes 500,000 gallons of water will be generated.

Present worth analysis based on 3% interest rate over estimated project timeframe

Estimated 36,320 tons non-hazardous for disposal

Laboratory analytical includes data validation 

Equipment rental includes interior and exterior air monitoring stations.

Assumes long-term groundwater monitoring would not be required.

Excavation

Contingency (15%)

Total Capital Cost
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Table 1.3

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 3 - On-Site Management

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Environmental Easement 2,000$            LS 1 2,000$                

Site Management Plan 5,000$            LS 1 5,000$                

Excavation Work Plan 1,500$            LS 1 1,500$                

Generic HASP 500$               LS 1 500$                   

1,350$               

10,350$             

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$               -

Periodic Review Report 1,200$            -

293$               -

2,243$            $43,954

43,954$             

Total Capital Cost + Operation and Maintenance (30 years) 54,304$             

Assumptions:

Present worth analysis based on 3% interest rate over estimated project timeframe

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)

Contingency (15%)

Total Capital Cost



Table 1.4

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 4 - In-Situ Chemical Treatment

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 12,500$            LS 1 12,500$                     

Site Management Plan 6,000$               LS 1 6,000$                       

Final Engineering Report 10,000$            LS 1 10,000$                     

EQuiIS Submissions 750$                  ea 2 1,500$                       

Monthly Progress Reports 750$                  ea 8 6,000$                       

Contained-In Determination 1,500$               LS 1 1,500$                       

Subcontractor Fees

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Relocate Tenants / Equipment 15,000$            LS 1 15,000$                     

Selective Building Demolition 25,000$            LS 1 25,000$                     

Structural Monitoring Setup 4,520$               LS 1 4,520$                       

Geoprobe, 2-man crew, injection equipment 1,300$               day 45 58,500$                     

Transportation and disposal of non-hazardous soil spoils 50$                    ton 100 5,000$                       

Provectus EZVI-CH4 material (delivery included), or similar 220,860$          LS 1 220,860$                   

Decommission/ Reinstall Wells 5,000$               LS 1 5,000$                       

Building Restoration 125,000$          LS 1 125,000$                   

Tax 38,270$                     

Professional Services

Project Manager 110$                  hr 90 9,900$                       

Project Technician / Geologist 640$                  day 60 38,400$                     

Pre-injection groundwater sampling (labor) 1,280$               day 2 2,560$                       

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental (CAMP, PID, etc.) 3,000$               month 3 9,000$                       

Laboratory Analytical

VOCs (confirmatory) 150$                  ea 21 3,150$                       

Waste Characterization (discrete total VOCs) 150$                  ea 2 300$                           

Waste Characterization (TCLP) 600$                  ea 1 600$                           

Waste Characterization (water) 600$                  ea 1 600$                           

91,392$                    

700,672$                 

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$                  -

Future Sampling Event(s) 1,000$               

Periodic Review Report 1,200$               -

443$                  -

3,393$               $66,494

66,494$                    

Total Capital Cost + Operation and Maintenance (30 years) 767,167$                 

Assumptions:

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes interior and exterior air monitoring stations.

Possible long-term groundwater monitoring considered part of RAOC 2

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)
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Table 1.5

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 5 - In Situ Thermal Remediation - Electrical Resistance Heating

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 15,000$          LS 1 15,000$                      

Site Management Plan 5,000$            LS 1 5,000$                        

Final Engineering Report 11,000$          LS 1 11,000$                      

Monthly Progress Reports 750$                ea 20 15,000$                      

Contained-In Determination 1,500$            LS 1 1,500$                        

Subcontractor Fees

Design / Structural Analysis 75,000$          LS 1 75,000$                      

Assess Utilities / Subsurface Obstructions 12,500$          LS 1 12,500$                      

Electrical Permit and Utility Connections 12,500$          LS 1 12,500$                      

Electrical Energy Usage 5,000$            month 3 15,000$                      

Mobilization / Demobilization 150,000$        LS 1 150,000$                   

200,000$        LS 1 200,000$                   

Surface Installation and Start-Up 350,000$        LS 1 350,000$                   

Structural Monitoring Setup 6,500$            LS 1 6,500$                        

Transportation and disposal of non-hazardous soil & concrete 50$                  ton 500 25,000$                      

System Operation 550,000$        LS 1 550,000$                   

System Close-Out Report 10,000$          LS 1 10,000$                      

Condensate disposal, carbon usage, transportation 20,000$          LS 1 20,000$                      

Decommission/ Reinstall Wells 5,000$            LS 1 5,000$                        

Parking Lot Restoration 4$                    sf 5,000 20,000$                      

Tax 108,611$                   

Professional Services

Project Manager 110$                hr 90 9,900$                        

Project Engineer 80$                  hr 180 14,400$                      

Technician 640$                day 45 28,800$                      

Equipment Rental 3,000$            month 3 9,000$                        

Laboratory Analytical

VOCs (confirmatory) 150$                ea 21 3,150$                        

Waste Characterization (discrete total VOCs) 150$                ea 2 300$                           

Waste Characterization (TCLP) 600$                ea 1 600$                           

Waste Characterization (water) 600$                ea 1 600$                           

251,154$                   

1,925,515$               

Assumptions:

Assumes achievement or near achievement of Unrestricted Use SCOs and therefore no future soil monitoring required

Possible long-term groundwater monitoring considered part of RAOC 2

Costs assume viability of installating system from outside of the building and that subsurface utilities do not preclude installation

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Subsurface Installation (i.e. drilling)

Contingency (15%)

Total Capital Cost
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Table 1.6

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 6 - In Situ Remediation - Soil Vapor Extraction

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 15,000$          LS 1 15,000$                      

Site Management Plan 5,000$            LS 1 5,000$                        

Final Engineering Report 11,000$          LS 1 11,000$                      

Monthly Progress Reports 750$                ea 30 22,500$                      

Contained-In Determination 1,500$            LS 1 1,500$                        

Subcontractor Fees

Design / Structural Analysis 60,000$          LS 1 60,000$                      

Assess Utilities / Subsurface Obstructions 10,000$          LS 1 10,000$                      

Electrical / Construction Permit and Utility Connections 10,000$          LS 1 10,000$                      

Added Utility / Electrical Energy Usage 1,000$            month 3 3,000$                        

Mobilization / Demobilization 150,000$        LS 1 150,000$                   

50,000$          LS 1 50,000$                      

Surface Installation and Start-Up 100,000$        LS 1 100,000$                   

Transportation and disposal of non-hazardous soil & concrete 50$                  ton 200 10,000$                      

System Operation 200,000$        LS 1 200,000$                   

System Close-Out Report 10,000$          LS 1 10,000$                      

Condensate disposal, carbon usage, transportation 20,000$          LS 1 20,000$                      

Decommission / Reinstall Wells 5,000$            LS 1 5,000$                        

Tax 44,963$                      

Professional Services

Project Manager 110$                hr 80 8,800$                        

Project Engineer 80$                  hr 160 12,800$                      

Technician 640$                day 40 25,600$                      

Equipment Rental 3,000$            month 3 9,000$                        

Laboratory Analytical

VOCs (confirmatory) 150$                ea 21 3,150$                        

Waste Characterization (discrete total VOCs) 150$                ea 2 300$                           

Waste Characterization (TCLP) 600$                ea 1 600$                           

118,232$                   

906,444$                  

Assumptions:

Assumes achievement or near achievement of Unrestricted Use SCOs and therefore no future soil monitoring required

Possible long-term groundwater monitoring considered part of RAOC 2

Costs assume viability of installating system among existing building infrastructure and that subsurface utilities do not preclude installation

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Subsurface Installation (i.e. drilling)

Contingency (15%)

Total Capital Cost
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Table 1.7

RAOC #1 CVOC Contaminated Subsurface Soil

Alternative 7 - In Situ Remediation - Dual Phase Extraction

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 15,000$          LS 1 15,000$                      

Site Management Plan 5,000$            LS 1 5,000$                        

Final Engineering Report 11,000$          LS 1 11,000$                      

Monthly Progress Reports 750$                ea 30 22,500$                      

Contained-In Determination 1,500$            LS 1 1,500$                        

Subcontractor Fees

Design / Structural Analysis 75,000$          LS 1 75,000$                      

Assess Utilities / Subsurface Obstructions 10,000$          LS 1 10,000$                      

Electrical / Construction Permit and Utility Connections 10,000$          LS 1 10,000$                      

Added Utility / Electrical Energy Usage 1,000$            month 3 3,000$                        

Mobilization / Demobilization 170,000$        LS 1 170,000$                   

100,000$        LS 1 100,000$                   

Surface Installation and Start-Up 120,000$        LS 1 120,000$                   

Transportation and disposal of non-hazardous soil & concrete 50$                  ton 200 10,000$                      

System Operation 300,000$        LS 1 300,000$                   

System Close-Out Report 10,000$          LS 1 10,000$                      

Condensate disposal, carbon usage, transportation 25,000$          LS 1 25,000$                      

Decommission / Reinstall Wells 5,000$            LS 1 5,000$                        

Tax 61,050$                      

Professional Services

Project Manager 110$                hr 100 11,000$                      

Project Engineer 80$                  hr 180 14,400$                      

Technician 640$                day 55 35,200$                      

Equipment Rental 3,000$            month 4 12,000$                      

Laboratory Analytical

VOCs (confirmatory) 150$                ea 32 4,800$                        

Waste Characterization (discrete total VOCs) 150$                ea 3 450$                           

Waste Characterization (TCLP) 600$                ea 2 1,200$                        

154,965$                   

1,188,065$               

Assumptions:

Assumes achievement or near achievement of Unrestricted Use SCOs and therefore no future soil monitoring required

Possible long-term groundwater monitoring considered part of RAOC 2

Costs assume viability of installating system among existing building infrastructure and that subsurface utilities do not preclude installation

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Subsurface Installation (i.e. drilling)

Contingency (15%)

Total Capital Cost
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Table 1.8

RAOC #1 CVOC Contaminated Subsurface Soil

Special Alternative 7 - Excavation and Treatment Contingent Upon Future Accessibility

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 10,000$            LS 1 10,000$                     

Final Engineering Report 11,000$            LS 1 11,000$                     

EQuiS Submission 750$                  ea 2 1,500$                       

Monthly Progress Reports 750$                  ea 10 7,500$                       

Contained-In Determination 1,500$               LS 1 1,500$                       

Subcontractor Fees

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Demarcation Layer 5,000$               LS 1 5,000$                       

Site Preparation 10,000$            LS 1 10,000$                     

300,000$          LS 1 300,000$                   

Construction of Temporary Staging for Soil 10,000$            LS 1 10,000$                     

Survey Crew 1,350$               day 5 6,750$                       

Transportation and disposal of non-hazardous soil & concrete 50$                    ton 10,164 508,200$                   

Dewatering Storage 2,000$               tank/month 2 4,000$                       

Sewer Use 0.10$                 gallon 2,500 250$                           

Sewer Abandonment 50,000$            LS 1 50,000$                     

Carbon Treatment for Water 8,500$               drum 2 17,000$                     

Dewatering Pumping 500$                  day 10 5,000$                       

Structural Backfill and Compaction 35$                    ton 10164 355,740$                   

Provectus EZVI-CH4 material (delivery included), or similar 220,860$          LS 1 220,860$                   

Zero valent iron backfill amendment 0.70$                 lb 10,000 7,000$                       

Geoprobe, 2-man crew, injection equipment 1,300$               day 30 39,000$                     

Decommission/ Reinstall Wells 5,000$               LS 1 5,000$                       

Restoration / Revegetation 50,000$            LS 1 50,000$                     

Tax 127,776$                   

Professional Services

Project Manager 110$                  hr 80 8,800$                       

Project Engineer 80$                    hr 100 8,000$                       

Technician 65$                    hr 650 42,250$                     

Pre-injection groundwater sampling (labor) 1,280$               day 2 2,560$                       

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental 10,350$            month 2 20,700$                     

Laboratory Analytical

VOCs (confirmatory) 150$                  ea 60 9,000$                       

SVOCs, Metals, Pesticides, PCBs (confirmatory) 750$                  ea 60 45,000$                     

Waste Characterization (discrete total VOCs) 150$                  ea 15 2,250$                       

Waste Characterization (TCLP) 600$                  ea 15 9,000$                       

Waste Characterization (water) 600$                  ea 3 1,800$                       

286,883$                  

2,199,439$              

Assumptions:

Includes excavation of all areas of soil exceeding Unrestricted Use SCOs. Excavation limits to be determined based on confirmatory soil sampling.

Excavation costs include shoring.

Dewatering assumes 500,000 gallons of water will be generated.

Present worth analysis based on 3% interest rate over estimated project timeframe

Estimated 10,164 tons non-hazardous for disposal

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Possible long-term groundwater monitoring considered part of RAOC 2

Excavation

Contingency (15%)

Total Capital Cost
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Table 1.9

RAOC #1 CVOC Contaminated Subsurface Soil

Special Alternative 9 - In-Situ Chemical Treatment Contingent Upon Future Accessibility

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 10,000$            LS 1 10,000$                     

Site Management Plan 6,000$               LS 1 6,000$                       

Final Engineering Report 10,000$            LS 1 10,000$                     

EQuiS Submissions 750$                  ea 2 1,500$                       

Monthly Progress Reports 750$                  ea 4 3,000$                       

Contained-In Determination 1,500$               LS 1 1,500$                       

Subcontractor Fees

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Geoprobe, 2-man crew, injection equipment 1,300$               day 30 39,000$                     

Transportation and disposal of non-hazardous soil spoils 50$                    ton 100 5,000$                       

Provectus EZVI-CH4 material (delivery included), or similar 220,860$          LS 1 220,860$                   

Decommission/ Reinstall Wells 5,000$               LS 1 5,000$                       

Tax 22,676$                     

Professional Services

Project Manager 110$                  hr 80 8,800$                       

Project Technician / Geologist 640$                  day 45 28,800$                     

Pre-injection groundwater sampling (labor) 1,280$               day 2 2,560$                       

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental (CAMP, PID, etc.) 3,000$               month 2 6,000$                       

Laboratory Analytical

VOCs (confirmatory) 150$                  ea 21 3,150$                       

Waste Characterization (discrete total VOCs) 150$                  ea 2 300$                           

Waste Characterization (TCLP) 600$                  ea 1 600$                           

Waste Characterization (water) 600$                  ea 1 600$                           

57,820$                    

443,286$                 

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$                  -

Future Sampling Event(s) 1,000$               

Periodic Review Report 1,200$               -

443$                  -

3,393$               $66,494

66,494$                    

Total Capital Cost + Operation and Maintenance (30 years) 509,780$                 

Assumptions:

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Possible long-term groundwater monitoring considered part of RAOC 2

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)
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Table 1.10

RAOC #1 CVOC Contaminated Subsurface Soil

Special Alternative 10 - Future In Situ Remediation - Dual Phase Extraction Contingent Upon Future Accessibility

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 10,000$          LS 1 10,000$                      

Site Management Plan 5,000$            LS 1 5,000$                        

Final Engineering Report 10,000$          LS 1 10,000$                      

Monthly Progress Reports 750$                ea 30 22,500$                      

Contained-In Determination 1,500$            LS 1 1,500$                        

Subcontractor Fees

Electrical / Construction Permit and Utility Connections 10,000$          LS 1 10,000$                      

Added Utility / Electrical Energy Usage 1,000$            month 3 3,000$                        

Mobilization / Demobilization 25,000$          LS 1 25,000$                      

50,000$          LS 1 50,000$                      

Surface Installation and Start-Up 100,000$        LS 1 100,000$                   

Transportation and disposal of non-hazardous soil & concrete 50$                  ton 200 10,000$                      

System Operation 300,000$        LS 1 300,000$                   

System Close-Out Report 10,000$          LS 1 10,000$                      

Condensate disposal, carbon usage, transportation 25,000$          LS 1 25,000$                      

Decommission / Reinstall Wells 5,000$            LS 1 5,000$                        

Tax 43,313$                      

Professional Services

Project Manager 110$                hr 70 7,700$                        

Project Engineer 80$                  hr 140 11,200$                      

Technician 640$                day 40 25,600$                      

Equipment Rental 3,000$            month 2 6,000$                        

Laboratory Analytical

VOCs (confirmatory) 150$                ea 32 4,800$                        

Waste Characterization (discrete total VOCs) 150$                ea 3 450$                           

Waste Characterization (TCLP) 600$                ea 2 1,200$                        

103,089$                   

790,352$                  

Assumptions:

Assumes achievement or near achievement of Unrestricted Use SCOs and therefore no future soil monitoring required

Possible long-term groundwater monitoring considered part of RAOC 2

Costs assume viability of installating system among existing building infrastructure and that subsurface utilities do not preclude installation

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Subsurface Installation (i.e. drilling)

Contingency (15%)

Total Capital Cost
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Table 2.1

RAOC #2 CVOC Contaminated Groundwater Plume

Alternative 1 - No Further Action

Capital Cost Unit Rate Units Qty Subtotal

None

-$                    

-$                    

Operation and Maintenance Annual Cost Present Worth

None

-$                -

-$                $0

-$                    

Total Capital Cost + Operation and Maintenance (30 years) -$                    

Assumptions:

None

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)



Table 2.2

RAOC #2 CVOC Contaminated Groundwater Plume

Alternative 2 - Long-Term Groundwater Monitoring (MNA)

Operation and Maintenance Annual Cost Present Worth

Post-remediation Groundwater Sampling

Years 1-10 Semi-Annual

Equipment 1,000$            -

Professional Services 4,500$            -

Laboratory Analysis 2,600$            -

Reporting 4,000$            -

1,815$            -

13,915$         $118,698

Years 10-30Annual

Equipment 500$               -

Professional Services 2,000$            -

Laboratory Analysis 1,300$            -

Reporting 2,000$            -

870$               -

6,670$            $99,233

217,931$                         

Assumptions:

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Contingency (15%)

Total Annual Cost Years 1-10

Contingency (15%)

Total Annual Cost Years 10-30

Long-term monitoring assumes semi-annually years 1-10 using low-flow and annually years 10-20 using passive 

diffusion bags from 10 wells

Operation and Maintenance Cost (30 Years)



Table 2.3

RAOC #2 CVOC Contaminated Groundwater Plume

Alternative 3 - In-Situ Chemical Treatment - Permeable Reactive Barrier

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 7,500$               LS 1 7,500$                       

Site Management Plan 6,000$               LS 1 6,000$                       

Final Engineering Report 10,000$            LS 1 10,000$                     

EQuiIS Submissions 750$                  ea 2 1,500$                       

Monthly Progress Reports 750$                  ea 5 3,750$                       

Subcontractor Fees

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Subsurface Utilities Assessment and Protection 1,500$               LS 1 1,500$                       

Stream Protection Methods Assessment and Materials 1,500$               LS 1 1,500$                       

Geoprobe, 2-man crew, injection equipment 1,350$               day 36 48,600$                     

Transportation and disposal of non-hazardous groundwater 2,500$               LS 1 2,500$                       

Provect IR-50 material (delivery included), or similar 95,000$            LS 1 95,000$                     

Decommission/ Reinstall Wells 5,000$               LS 1 5,000$                       

Parking Lot Restoration 4$                       sf 24,000 96,000$                     

Tax 21,046$                     

Professional Services

Project Manager 110$                  hr 50 5,500$                       

Project Technician / Geologist 640$                  day 35 22,400$                     

Pre-injection groundwater sampling (labor) 1,280$               day 2 2,560$                       

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental (CAMP, PID, etc.) 3,000$               month 2 6,000$                       

Laboratory Analytical

VOCs (confirmatory) 150$                  ea 25 3,750$                       

Waste Characterization (discrete total VOCs) 150$                  ea 2 300$                           

Waste Characterization (water) 600$                  ea 1 600$                           

52,669$                    

403,795$                 

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$                  -

Annual Sampling Event 1,500$               

Periodic Review Report 1,200$               -

Additional Round of Injection Activities at Later Date (IF REQUIRED)

Design / Plan 3,750$               LS 1 3,750$                       

Report 7,500$               LS 1 7,500$                       

Subcontractor Fees

Subcontractor Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Subsurface Utilities Assessment and Protection 1,500$               LS 1 1,500$                       

Stream Protection Methods Assessment and Materials 1,500$               LS 1 1,500$                       

Geoprobe, 2-man crew, injection equipment (inflation adjusted) 1,500$               day 18 27,000$                     

Transportation and disposal of non-hazardous groundwater 2,500$               LS 1 2,500$                       

Provect IR-50 material (delivery included), or similar 42,500$            LS 1 42,500$                     

Parking Lot Restoration 5$                       sf 12,000 54,000$                     

Tax 11,055$                     

Professional Services

Project Manager 110$                  hr 20 2,200$                       

Project Technician / Geologist 640$                  day 18 11,520$                     

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental (CAMP, PID, etc.) 3,000$               month 1 3,000$                       

11,135$                    

3,450$               $67,622

70,785$                     

67,622$                    

Total Capital Cost + Operation and Maintenance (30 years) 471,416$                 

Total Capital Cost + Operation and Maintenance (30 years) + If Additional Injection Required 542,201$                 

Assumptions:

Assumes 62 injection points in the parking lot area (no interior injections)

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Possible long-term groundwater monitoring considered ("Annual Sampling Event")

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)

Total Cost Year 15 (Additional Injection), IF REQUIRED
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Table 2.4

RAOC #2 CVOC Contaminated Groundwater Plume

Alternative 4 - In-Situ Chemical Treatment - Permeable Reactive Barrier & Source Treatment

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 7,500$               LS 1 7,500$                       

Site Management Plan 6,000$               LS 1 6,000$                       

Final Engineering Report 10,000$            LS 1 10,000$                     

EQuiIS Submissions 750$                  ea 2 1,500$                       

Monthly Progress Reports 750$                  ea 5 3,750$                       

Subcontractor Fees

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Subsurface Utilities Assessment and Protection 1,500$               LS 1 1,500$                       

Stream Protection Methods Assessment and Materials 1,500$               LS 1 1,500$                       

Geoprobe, 2-man crew, injection equipment 1,350$               day 36 48,600$                     

Angle Drill, 2-man crew, injection equipment OR Interior Drilling 4,000$               day 48 192,000$                   

Transportation and disposal of non-hazardous groundwater 2,500$               LS 1 2,500$                       

Provect IR-50 material (delivery included), or similar 156,750$          LS 1 156,750$                   

Decommission/ Reinstall Wells 5,000$               LS 1 5,000$                       

Parking Lot Restoration 4$                       sf 24,000 96,000$                     

Tax 41,980$                     

Professional Services

Project Manager 110$                  hr 80 8,800$                       

Project Technician / Geologist 640$                  day 84 53,760$                     

Pre-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Post-injection groundwater sampling (labor) 1,280$               day 8 10,240$                     

Equipment Rental (CAMP, PID, etc.) 3,000$               month 4 12,000$                     

Laboratory Analytical

VOCs (confirmatory) 150$                  ea 40 6,000$                       

Waste Characterization (discrete total VOCs) 150$                  ea 2 300$                           

Waste Characterization (water) 600$                  ea 1 600$                           

101,460$                  

777,860$                 

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$                  -

Annual Sampling Event 1,500$               

Periodic Review Report 1,200$               -

Additional Round of Injection Activities at Later Date (IF REQUIRED)

Design / Plan 3,750$               LS 1 3,750$                       

Report 7,500$               LS 1 7,500$                       

Subcontractor Fees

Subcontractor Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Subsurface Utilities Assessment and Protection 1,500$               LS 1 1,500$                       

Stream Protection Methods Assessment and Materials 1,500$               LS 1 1,500$                       

Geoprobe, 2-man crew, injection equipment (inflation adjusted) 1,500$               day 18 27,000$                     

Angle Drill, 2-man crew, injection equipment OR Interior Drilling 4,000$               day 24 96,000$                     

Transportation and disposal of non-hazardous groundwater 2,500$               LS 1 2,500$                       

Provect IR-50 material (delivery included), or similar 78,375$            LS 1 78,375$                     

Parking Lot Restoration 5$                       sf 12,000 54,000$                     

Tax 21,935$                     

Professional Services

Project Manager 110$                  hr 40 4,400$                       

Project Technician / Geologist 640$                  day 42 26,880$                     

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental (CAMP, PID, etc.) 3,000$               month 2 6,000$                       

17,116$                    

3,450$               $67,622

110,660$                   

67,622$                    

Total Capital Cost + Operation and Maintenance (30 years) 845,482$                 

Total Capital Cost + Operation and Maintenance (30 years) + If Additional Injection Required 956,141$                 

Assumptions:

Assumes 62 injection points in the parking lot area and 44 injections points beneath the building (source area)

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Possible long-term groundwater monitoring considered ("Annual Sampling Event")

Operation and Maintenance Cost (30 Years)

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Total Cost Year 15 (Additional Injection), IF REQUIRED
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Table 2.5

RAOC #2 CVOC Contaminated Groundwater Plume

Alternative 5 - Pump and Treat

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 12,000$          LS 1 12,000$                      

Site Management Plan 6,000$            LS 1 6,000$                        

Final Engineering Report 10,000$          LS 1 10,000$                      

Monthly Progress Reports 750$                ea 6 4,500$                        

Subcontractor Fees

Mobilization/ Demobilization 5,000$            LS 1 5,000$                        

Design / System Analysis 10,000$          LS 1 10,000$                      

Survey Crew 1,350$            day 2 2,700$                        

Transportation and disposal of non-hazardous soil 50$                  ton 100 5,000$                        

P&T System Installation 2,000,000$    LS 1 2,000,000$                

Decommission/ Reinstall Wells 5,000$            LS 1 5,000$                        

Parking Lot Restoration 4$                    sf 5,000 20,000$                      

Tax 167,285$                   

Professional Services

Project Manager 110$                hr 32 3,520$                        

Project Engineer 80$                  hr 60 4,800$                        

Technician 640$                day 20 12,800$                      

Equipment Rental 3,000$            month 1 3,000$                        

Laboratory Analytical

VOCs (confirmatory) 150$                ea 20 3,000$                        

Waste Characterization (water) 600$                ea 1 600$                           

341,281$                   

2,616,486$               

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

Annual Operating Cost 200,000$        -

System repair, upgrade, and maintenance 3,500$            -

On-Site Inspection 750$                -

Annual Sampling Event 1,500$            

Periodic Review Report (incl. system inspection) 1,500$            -

31,088$          -

238,338$        $1,484,910

1,484,910$               

Total Capital Cost + Operation and Maintenance (7 years) 4,101,396$               

Assumptions:

Assumes maximum 5 extraction wells all located outside the building

Assumes 7 years of operation

Operating costs estimated with reference to USEPA Cost Analyses for Selected Groundwater Cleanup Projects  (February 2001)

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Assumes long-term groundwater monitoring to confirm effectiveness would be required.

Total Annual Cost Years 1-7

Operation and Maintenance Cost (7 Years)

Contingency (15%)

Total Capital Cost

Contingency (15%)
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Table 3.1

RAOC #3 - PAHs, PCB, Pesticides, and Metals Contaminants in Surface Soils

Alternative 1 - No Further Action

Capital Cost Unit Rate Units Qty Subtotal

None

-$                    

-$                    

Operation and Maintenance Annual Cost Present Worth

None

-$                -

-$                $0

-$                    

Total Capital Cost + Operation and Maintenance (30 years) -$                    

Assumptions:

None

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)



Table 3.2

RAOC #3 - PAHs, PCB, Pesticides, and Metals Contaminants in Surface Soils

Alternative 2 - Excavation

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 6,500$              LS 1 6,500$                       

Final Engineering Report 11,000$            LS 1 11,000$                     

Monthly Progress Reports 750$                 ea 2 1,500$                       

Subcontractor Fees

Relocate Existing Materials / Equipment 10,000$            LS 1 10,000$                     

Subsurface Utilities Assessment and Protection 1,500$              LS 1 1,500$                       

Mobilization/ Demobilization 5,000$              LS 1 5,000$                       

Demarcation Layer 5,000$              LS 1 5,000$                       

175,000$         LS 1 175,000$                  

Construction of Temporary Staging for Soil 9,000$              LS 1 9,000$                       

Survey Crew 1,350$              day 3 4,050$                       

Transportation and disposal of non-hazardous soil 50$                    ton 1,412 70,600$                     

Structural Backfill and Compaction 35$                    ton 1412 49,420$                     

Decommission/ Reinstall Wells 5,000$              LS 1 5,000$                       

Parking Lot Restoration 4$                      sf 18,000 72,000$                     

Tax 26,653$                     

Professional Services

Project Manager 110$                 hr 30 3,300$                       

Project Engineer 80$                    hr 50 4,000$                       

Technician 640$                 day 45 28,800$                     

Equipment Rental 3,000$              month 2 6,000$                       

Laboratory Analytical

SVOCs, Metals, Pesticides, PCBs (confirmatory) 750$                 ea 30 22,500$                     

Waste Characterization (TCLP) 600$                 ea 3 1,800$                       

77,793$                    

596,417$                 

Assumptions:

Includes excavation of all areas of surface soil exceeding Unrestricted Use SCOs. Excavation limits to be determined based on confirmatory soil sampling.

Present worth analysis based on 3% interest rate over estimated project timeframe

Estimated 2,027 tons non-hazardous for disposal

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Assumes long-term monitoring would not be required.

Excavation

Contingency (15%)

Total Capital Cost
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Table 3.3

RAOC #3 - PAHs, PCB, Pesticides, and Metals Contaminants in Surface Soils

Alternative 3 - Limited Excavation & Site Management

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 6,500$              LS 1 6,500$                       

Final Engineering Report 11,000$            LS 1 11,000$                     

Monthly Progress Reports 750$                 ea 1 750$                          

Subcontractor Fees

Relocate Existing Materials / Equipment 2,000$              LS 1 2,000$                       

Subsurface Utilities Assessment and Protection 1,500$              LS 1 1,500$                       

Mobilization/ Demobilization 5,000$              LS 1 5,000$                       

Demarcation Layer 5,000$              LS 1 5,000$                       

5,000$              Day 6 30,000$                     

Construction of Temporary Staging for Soil 3,500$              LS 1 3,500$                       

Survey Crew 1,350$              day 2 2,700$                       

Transportation and disposal of non-hazardous soil 50$                    ton 549 27,450$                     

Structural Backfill and Compaction 35$                    ton 549 19,215$                     

Decommission/ Reinstall Wells 5,000$              LS 0 -$                            

Parking Lot Repair / Restoration at Perimeter 4$                      sf 2,000 8,000$                       

Tax 7,661$                       

Professional Services

Project Manager 110$                 hr 12 1,320$                       

Project Engineer 80$                    hr 20 1,600$                       

Technician 640$                 day 15 9,600$                       

Equipment Rental 3,000$              month 1 3,000$                       

Laboratory Analytical

SVOCs (confirmatory) 250$                 ea 0 -$                            

Waste Characterization (TCLP) 600$                 ea 2 1,200$                       

22,049$                    

169,046$                 

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$                 -

Periodic Review Report 1,200$              -

293$                 -

2,243$              $43,954

43,954$                   

Total Capital Cost + Operation and Maintenance (30 years) 213,000$                 

Assumptions:

Includes excavation of all areas of surface soil exceeding Commercial Use SCOs. Excavation limits to be determined based on confirmatory soil sampling.

Present worth analysis based on 3% interest rate over estimated project timeframe

Estimated 302 tons non-hazardous for disposal

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Assumes future monitoring, but that sampling would not be required.

Operation and Maintenance Cost (30 Years)

Excavation

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30
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Table 3.4

RAOC #3 - PAHs, PCB, Pesticides, and Metals Contaminants in Surface Soils

Alternative 4 - On-Site Management

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Environmental Easement 2,000$            LS 1 2,000$                

Site Management Plan 5,000$            LS 1 5,000$                

Excavation Work Plan 1,500$            LS 1 1,500$                

Generic HASP 500$               LS 1 500$                   

1,350$               

10,350$             

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$               -

Periodic Review Report 1,200$            -

293$               -

2,243$            $43,954

43,954$             

Total Capital Cost + Operation and Maintenance (30 years) 54,304$             

Assumptions:

Present worth analysis based on 3% interest rate over estimated project timeframe

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)



Table 3.5

RAOC #3 - PAHs, PCB, Pesticides, and Metals Contaminants in Surface Soils

Alternative 5 - Cover / Cap

Capital Cost Unit Rate Units Qty Present Worth

Reporting

     Remedial Design Work Plan 6,500$      LS 1 6,500$                     

     Final Engineering Report 11,000$   LS 1 11,000$                   

     Monthly Progress Reports 750$         each 2 1,500$                     

Subcontractor Fees

     Relocate Existing Materials / Equipment 10,000$   LS 1 10,000$                   

     Mobilization/Demobilization 5,000$      LS 1 5,000$                     

     Demarcation Layer 5,000$      LS 1 5,000$                     

     Cover Material (Crushed Stone) 21$           ton 2027 42,567$                   

     Parking Lot Restoration 4$              sf 2500 10,000$                   

     Survey Crew 1,350$      day 2 2,700$                     

               Tax 5,385$                     

Professional Services

     Project Manager 110$         hour 24 2,640$                     

     Project Engineer 80$           hour 40 3,200$                     

     Technician 640$         day 30 19,200$                   

     Equipment Rental 3,000$      month 1.5 4,500$                     

Laboratory Fees for Imported Material

     Discrete samples (VOCs) Includes QA/QC 150$         each 20 3,000$                     

     Discrete samples (PFAS) Includes QA/QC 350$         each 20 7,000$                     

     Composite samples (SVOCs, metals, cyanide, pesticides, PCBs) Includes QA/QC 750$         each 10 7,500$                     

     Shipping 100$         each 1 100$                         

Contingency (15%) 17,669$                  

Total Capital Cost 135,460$               

Annual Cost Present Worth

Operation and Maintenance

Annual On-Site Inspection 750$                  -

Periodic Review Report 1,200$              -

293$                  

2,243$              $43,954

Operation and Maintenance Cost (30 Years) 43,954$                 

Total Capital Cost + Operation and Maintenance (30 years) 179,414$               

Assumptions:

     Assumes covering an approximate 39,095 square foot area with 1 foot (~2,027 cubic yards) of crushed stone

     Assumes stone will contain fines and will not be exempt from analytical testing per NYSDEC DER-10

     Laboratory fees include data validation

     Does not include cutting existing material. Existing soil will remain in place

     Assumes one source of material is sampled and is deemed acceptable for import per NYSDEC DER-10

     Includes topo survey prior to and after cover placement to document 1 foot cover

     Assumes crushed stone is acceptable. Topsoil / asphalt will incurr additional costs

Contingency (15%)

Total Annual Cost Years 1-30



Table 4.1

RAOC #4 PAHs, PCBs, and Metals Contaminants in Sediment

Alternative 1 - No Further Action

Capital Cost Unit Rate Units Qty Subtotal

None

-$                    

-$                    

Operation and Maintenance Annual Cost Present Worth

None

-$                -

-$                $0

-$                    

Total Capital Cost + Operation and Maintenance (30 years) -$                    

Assumptions:

None

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)



Table 4.2

RAOC #4 PAHs, PCBs, and Metals Contaminants in Sediment

Alternative 2 - Dredging

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Remedial Design Work Plan 7,500$              LS 1 7,500$                        

Final Engineering Report 12,000$            LS 1 12,000$                     

Monthly Progress Reports 750$                  ea 1 750$                           

Subcontractor Fees

Stormwater protection, turbidity curtains, rerouting, etc. 10,000$            LS 1 10,000$                     

Mobilization/ Demobilization 5,000$              LS 1 5,000$                        

5,000$              Day 6 30,000$                     

Survey Crew 1,350$              day 2 2,700$                        

Transportation and disposal of non-hazardous soil / sediment 50$                    ton 642 32,100$                     

Proper Surface Water Management 5,000$              week 4 20,000$                     

Proper channelization / stream reconstruction 5,000$              LS 1 5,000$                        

Tax 7,821$                        

Professional Services

Project Manager 110$                  hr 16 1,760$                        

Project Engineer 80$                    hr 32 2,560$                        

Technician 640$                  day 8 5,120$                        

Equipment Rental 3,000$              month 1 3,000$                        

Laboratory Analytical

SVOCs, PCBs, Metals (confirmatory) 650$                  ea 10 6,500$                        

Waste Characterization (TCLP) 600$                  ea 2 1,200$                        

22,952$                     

175,963$                  

Assumptions:

Includes dredging of all areas of Class B and Class C Sediment. Excavation limits to be determined based on confirmatory soil sampling.

Present worth analysis based on 3% interest rate over estimated project timeframe

Estimated 642 tons non-hazardous for disposal

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Assumes no future monitoring or sampling.

Dredging / Excavation

Contingency (15%)

Total Capital Cost
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Table 4.3

RAOC #4 PAHs, PCBs, and Metals Contaminants in Sediment

Alternative 3 - On-Site Management

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Environmental Easement 2,000$            LS 1 2,000$                

Site Management Plan 5,000$            LS 1 5,000$                

Excavation/Dredging Work Plan 1,500$            LS 1 1,500$                

Generic HASP 500$               LS 1 500$                   

1,350$               

10,350$             

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$               -

Periodic Review Report 1,200$            -

293$               -

2,243$            $43,954

43,954$             

Total Capital Cost + Operation and Maintenance (30 years) 54,304$             

Assumptions:

Present worth analysis based on 3% interest rate over estimated project timeframe

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30

Operation and Maintenance Cost (30 Years)



Table 5.0

Cost Summary of Selected Alternatives

Capital Cost Unit Rate Units Qty Subtotal

Reporting

Environmental Easement 2,000$               LS 1 2,000$                       

Remedial Design Work Plan (ISCT  and Limited Excavation) 7,500$               LS 1 7,500$                       

Site Management Plan 6,000$               LS 1 6,000$                       

Excavation Work Plan 1,500$               LS 1 1,500$                       

Generic HASP 500$                  LS 1 500$                           

Final Engineering Report 11,000$            LS 1 11,000$                     

EQuiIS Submissions 750$                  ea 2 1,500$                       

Monthly Progress Reports 750$                  ea 5 3,750$                       

Subcontractor Fees (ISCT - Permeable Reactive Barrier)

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Subsurface Utilities Assessment and Protection 1,500$               LS 1 1,500$                       

Stream Protection Methods Assessment and Materials 1,500$               LS 1 1,500$                       

Geoprobe, 2-man crew, injection equipment 1,350$               day 35 47,250$                     

Transportation and disposal of non-hazardous groundwater 2,500$               LS 1 2,500$                       

Provect IR-50 material (or similar), delivery included 82,100$            LS 1 82,100$                     

Decommission/ Reinstall Wells 5,000$               LS 1 5,000$                       

Parking Lot Restoration 4$                       sf 24,000 96,000$                     

Tax 19,870$                     

Subcontractor Fees (Limited Excavation of Surface Soils)

Relocate Existing Materials / Equipment 2,000$               LS 1 2,000$                       

Subsurface Utilities Assessment and Protection 1,500$               LS 1 1,500$                       

Mobilization/ Demobilization 5,000$               LS 1 5,000$                       

Demarcation Layer 5,000$               LS 1 5,000$                       

5,000$               Day 6 30,000$                     

Construction of Temporary Staging for Soil 3,500$               LS 1 3,500$                       

Survey Crew 1,350$               day 2 2,700$                       

Transportation and disposal of non-hazardous soil 50$                    ton 549 27,450$                     

Structural Backfill and Compaction 35$                    ton 549 19,215$                     

Decommission/ Reinstall Wells 5,000$               LS 0 -$                            

Parking Lot Repair / Restoration at Perimeter 4$                       sf 2,000 8,000$                       

Tax 7,661$                       

Professional Services

Project Manager 110$                  hr 62 6,820$                       

Project Engineer 80$                    hr 20 1,600$                       

Project Technician / Geologist 640$                  day 50 32,000$                     

Pre-injection groundwater sampling (labor) 1,280$               day 2 2,560$                       

Post-injection groundwater sampling (labor) 1,280$               day 4 5,120$                       

Equipment Rental (CAMP, PID, etc.) 3,000$               month 3 9,000$                       

Laboratory Analytical

VOCs (confirmatory) 150$                  ea 25 3,750$                       

Waste Characterization (discrete total VOCs) 150$                  ea 2 300$                           

Waste Characterization (water) 600$                  ea 1 600$                           

SVOCs (confirmatory) 250$                  ea 0 -$                            

Waste Characterization (TCLP) 600$                  ea 2 1,200$                       

70,417$                    

539,863$                 

Operation and Maintenance Annual Cost Present Worth

Annual Inspection

On-Site Inspection 750$                  -

Annual Sampling Event 1,500$               

Periodic Review Report 1,200$               -

518$                  -

3,968$               $77,765

77,765$                    

Total Capital Cost + Operation and Maintenance (30 years) 617,628$                 

Assumptions:

Assumes 62 injection points in the parking lot area (no interior injections)

Present worth analysis based on 3% interest rate over estimated project timeframe

Laboratory analytical includes data validation 

Equipment rental includes air monitoring stations.

Possible long-term groundwater monitoring considered ("Annual Sampling Event")

Operation and Maintenance Cost (30 Years)

Excavation

Contingency (15%)

Total Capital Cost

Contingency (15%)

Total Annual Cost Years 1-30
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