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1.0 EXECUTIVE SUMMARY  
 
 Introduction 
 
Cornwall Properties LLC (the “project sponsor” or “Applicant”), proposes a 50,000 square foot 
expansion to an existing 185,835 square foot warehouse, on a 36.9-acre lot located at 20 
Industry Drive, in the Town of Cornwall, New York. The proposed action involves an application 
for site plan approval for the expansion of a Special Permit use. The subject property is 
comprised of tax lot Section 33, Block 1, Lot 49.12. Access to the site is from Industry Drive, a 
private shared access drive to NYS Route 32. The location of the site is shown on Figures 2-1 
and 2-2. 
 
This Draft Environmental Impact Statement (DEIS) evaluates a focused scope of potential 
environmental impacts for the Proposed Action, based upon the Scoping process conducted by 
the Town of Cornwall Planning Board, the Lead Agency. 
 
This DEIS is prepared in accordance with Section 8-0101 of the New York State Environmental 
Conservation Law and the regulations promulgated by the New York State Department of 
Environmental Conservation (NYSDEC) thereunder, which appear at 6NYCRR Part 617 (known 
as the New York State Environmental Quality Review Act, SEQRA, or SEQR). 
 
On January 3, 2017, the Town of Cornwall Planning Board, acting as SEQRA Lead Agency, 
designated the site plan and Special Permit application as a Type 1 Action and adopted a 
Positive Declaration for the Star Warehouse Expansion. The Notice of Positive Declaration was 
circulated to involved and interested agencies at that time. Limited review of the application 
occurred until the Scoping process in 2020. 
 
The applicant submitted a draft Scoping Document to the Planning Board in July 2020.  A public 
scoping meeting on the Scoping Document was held on October 5, 2020. The Scoping 
Document was reviewed and modified by the Planning Board and adopted on November 2, 
2020. 
 
1.1 Brief Description of the Proposed Action 
 
The proposed warehouse expansion would involve the construction of a 50,000 square foot 
addition to an existing 185,835 square foot warehouse. The addition would involve the north 
(northeast) end of the existing building, generally extending the footprint of the existing building 
to the northeast.   
 
The area proposed for the expansion is a flat vacant field, partially gravel covered. The existing 
building is 20 feet in height and the addition is proposed at 40 feet in height. The increase in 
height is proposed to accommodate current warehouse operational activity and equipment, 
since the original building was constructed in the 1950’s.   
 
Four new loading docks would be constructed at the western side of the building facing 
Interstate 87. New pavement and a turning area for trucks would be constructed west of the 
loading area. Improvements to the existing facilities would include the replacement of an 
existing unpaved emergency access drive with a relocated emergency access drive to Star 
Road / Creamery Hill Road. The emergency access drive will be 20 feet in width and provided 
with and locked gate at its intersection with Star Road / Creamery Hill Road. The Town Fire 
Department and other emergency service providers will have a key to the gate. 
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A new stormwater management basin is proposed on the north side of the new building addition 
adjacent to Creamery Hill Road. A total of 14 new parking spaces will be added connected with 
the building addition and eight new parking spaces added on the eastern side of the building 
(total of 22 new parking spaces). No additional employees are anticipated as a result of the 
expansion, since the space is necessary for additional storage. 
 
Industry Drive is a shared commercial access drive with the adjoining 19 Industry Drive 
property. As part of the proposed expansion, Industry Drive would be resurfaced in its existing 
footprint. The existing guiderail that runs along Industry Drive near Woodbury Creek will be 
replaced. The existing Industry Drive entrance will be reconstructed as part of the project. The 
entrance currently has an Island with a facility entrance sign. The Island will be removed and 
curbing added to make the entrance safer and more efficient for trucks and passenger vehicles.  
The facility sign will be replaced and moved to the south of the entrance.  
 
A new sign is proposed internal to the site to direct truck drivers and visitors to either 20 Industry 
Drive of the adjoining 19 Industry Drive building south of the site. The sign on the eastern 
portion of Industry Drive will not be visible to drivers on local roads.   
 
The proposed expansion would improve the fire safety conditions for the entire facility, including 
the existing portions of the warehouse. These improvements are further described in Section 
3.9 Emergency Services of this DEIS. Improvements would include the construction of a new 
250,000-gallon water tower at the southern edge of the property, the provision of new fire safety 
pumps and extending piping and sprinklers to all portions of the warehouse building both 
existing and in the new addition. The fire safety improvements would be constructed to NYS 
Building Code standards. No changes or upgrades to the existing water suply well or existing 
septic system are proposed.  
 
The long-term maintenance of the shared facilities between the project sponsor (Star 
Warehouse) and the adjoining 19 Industry Drive property will continue to be subject to the filed 
“Reciprocal Easement, Right-of-way and Maintenance Agreement”. The warehouse expansion 
does not change the access and maintenance agreements between the two properties. 
 
1.2 Potential Impacts and Proposed Mitigation Measures  
 
 1.2.1 Wetlands and Watercourses  
 
 Watercourses Potential Impacts 
 
A mapped FEMA floodplain (with base flood elevations between 251’ and 255’ msl) is 
associated with the Creek, and is depicted on the attached site plans. No part of the existing or 
proposed development area occurs within the mapped 100-year floodplain, or would have a 
direct impact on the Woodbury Creek or its adjacent wetlands.  
 
A NYSDEC stormwater pollution prevention plan (SWPPP) is required in compliance with the 
SPDES General Permit #GP-0-20-001. A SWPPP has been prepared by Pietrzak and Pfau, and 
is attached to this DEIS as Appendix C. 
 
The existing drainage area at the location of the proposed expansion is a small catchment of 
3.76 acres that drains from the embankment of the New York State Thruway, through the 
northern part of the site and into an existing swale at Creamery Hill Road. This swale flows to 
the Woodbury Creek. 
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The proposed warehouse expansion would increase the amount of impervious surface within 
the drainage area from approximately 0.61 acres to 1.72 acres. This increase has a potential to 
increase the volume and flow rate of runoff leaving the site, as well as potential water quality 
impacts. Therefore the project engineer has designed a stormwater pollution prevention plan 
(SWPPP) to mitigate these potential impacts. The SWPPP is provided as Appendix C of this 
DEIS.  
 
The proposed warehouse expansion involves no direct impacts to the wetlands identified on the 
property including the wetland fringe found along Woodbury Creek.   
 
 Mitigation Measures  
 
A stormwater infiltration pond will be constructed on the north side of the warehouse expansion, 
and runoff form the new area and expanded parking/driveway will also be routed to this basin. 
Runoff from the roof will be conveyed directly to a pre-treatment sediment basin. Runoff from 
the proposed driveway expansion will be conveyed to the same basin via a grass lined swale. 
An infiltration basin is an especially efficient means of stormwater volume capture and 
treatment, and on-site testing has demonstrated that the soils in the proposed basin have 
suitable infiltration capacity. Pre- and Post development peak stormwater flow rates will remain 
the same or will decrease, in accordance with NYSDEC requirements.   
 
The infiltration basin will allow the majority of stormwater to infiltrate into the shallow 
groundwater underlying the site and eventually discharge to Woodbury Creek over a distance of 
approximately 550 feet. The proposed infiltration and groundwater discharge will provide 
thermal protection for stormwater run-off from the developed portion of the site to Woodbury 
Creek.  The temperature of groundwater is generally equal to the mean air temperature above 
the land surface1. Groundwater temperatures are typically in the range of 52 degrees Fahrenheit 
in the Hudson Valley. 
 
No activities are proposed within or adjacent to the mapped FEMA floodplain. The stormwater 
management plan will reduce the volume and rate of runoff leaving the site, and therefore will 
not have a cumulative effect on the floodplain. 
 
The stormwater management basins will be planted with wetland vegetation (both woody and 
herbaceous) and overseeded with seed mixes appropriate for the transitional nature of the 
hydrology associated with storm basins. 
 
An erosion and sedimentation control plan has been prepared as part of the SWPPP. The entire 
development area is flat, and therefore erosive velocities are not likely to occur. During 
construction, silt fence, stone check dams and a temporary diversion swale will be implemented 
to keep clean water clean and protect adjacent areas form possible siltation. If temporary soil 
stockpiles are used, the stockpile will be ringed with silt fence and seeded if it will remain in 
place for more than 14 days. Regular inspections will occur during construction, and the limited 
areas of exposed soil will be permanently stabilized with perennial ryegrass. 
 
 Wetlands Potential Impacts 
 
A narrow wetland fringe on the west side of the Woodbury Creek was delineated in June of 
2021. Based primarily on vegetation and hydrology, the line was generally within 3 - 4 feet of the 

 
1Groundwater Hydrology for Water Well Contractors, National Ground Water Association, 1999.   
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high-water line of the Creek. At the southern end of the corridor the stream bank is made up of 
large stones and old fill acting as a retaining wall, likely part of an historic disturbance in this 
area. Further north the streambank becomes more natural. The wetland vegetation along this 
segment would serve to slow floodwaters during extreme rain events. 
 
A small pocket of wetland was observed in the field area between the existing building and the 
stream corridor. A mix of native and invasive species, this small depressional area function to 
store some runoff but otherwise is limited by its size for any habitat or vegetative diversity 
function. 
 
 Mitigation Measures 
 
Since no disturbance will occur within or adjacent to the wetland/watercourse corridor, no 
permits for the proposed activities are required and no mitigation necessary. 
 
 1.2.2 Groundwater Resources  
 

Potential Impacts 
 
The project engineer indicates that the proposed warehouse addition will not require additional 
water demand. The applicant has indicated the expansion will add needed storage space and 
that the space will not require the adding of additional employees.  The proposed 50,000 square 
feet of storage space is an increase of approximately 27 percent of the existing warehouse 
space. If the current water usage were to be increased proportionally to the building square 
footage, then a 27 percent increase in average daily water usage would be an additional 623 
gallons per day. The total estimated future average water usage would be 2,931 gallons per 
day. This volume is well below the existing well capacity of 10,800 gallons per day. 
 
The continued use of an existing long-term water supply well at its current location and pumping 
rate will not impact nearby water supply wells. 
 
Petroleum leaks and spills have the potential to impact both surface water and groundwater 
(aquifer) resources. The Star Warehouse currently  does not have underground or aboveground 
petroleum storage tanks and therefore, petroleum leaks and spills are limited to cars and trucks 
accessing the property.  The proposed warehouse expansion is likely to include an emergency 
service fuel storage tank to service fire safety pumps, in the event that electrical power is lost at 
the warehouse.  It will likely be located in the area of the proposed new water storage tank in 
the southwest portion of the site, near Industry Drive. Any on-site fuel oil tank will have 
secondary containment and be installed according local and NYSDEC petroleum storage tank 
regulations. Depending upon the size of any future petroleum storage tank, the tank may require 
Petroleum Bulk Storage registration with the NYSDEC, per 6 NYCRR Part 613. If the total 
storage capacity of on-site aboveground tanks is greater than 1,100 gallons, the tanks will be 
registered with the NYSDEC. 
 
Petroleum leaks or spills from vehicles typically occur during vehicle accidents where fuel 
storage tanks are damaged. These spills would be responded to by emergency service 
responders including The Town of Cornwall Fire Department and the spill would be contained to 
the pavement to the extent possible.  Minor leaks of petroleum onto pavement is designed to be 
treated in the proposed stormwater management facilities. The proposed expansion of the 
warehouse is not expected to increase the risk to local aquifers from petroleum leaks and spills.  
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Mitigation Measures 
 
As described above, the average daily water withdrawal rate following the warehouse expansion 
is not expected to change from existing withdrawal rates. The actual measured average daily 
withdrawal rates are well below the rates permitted by Orange County Department of Health in 
the water treatment system permit (# 3530230). The water treatment system was approved to 
treat the water at a rate of 15 gallons per minute (GPM) with a pumping rate of 7.5 gpm or 
10,800 gallons per day. The average daily usage rate in 2013 and 2014 was 2,308 gallons per 
day. 
 
No petroleum or hazardous materials will be stored in the existing or proposed warehouse 
expansion space, with the potential to impact the underlying shallow or bedrock aquifers. The 
fire safety consultant has recommended an emergency service fuel oil storage tank to service 
fire safety pumps. Any on-site fuel oil tank will have secondary containment and be installed 
according local and NYSDEC petroleum storage tank regulations.   
 
The proposed stormwater management facilities for the expanded warehouse space and 
parking areas are designed to treat the stormwater run-off from new pavement, including minor 
leaks of petroleum from vehicles onto pavement.  
 
No further groundwater mitigation measures are required or proposed for the planned 
warehouse expansion. 
 
 1.2.3 Ecology (Flora and Fauna) 
 
The 36.9-acre subject site is the location of an existing warehouse facility with associated 
parking and outbuildings. The eastern boundary is the relatively undisturbed Woodbury Creek 
corridor. South of the site is another warehouse facility, to the north is a residential 
development. The New York State Thruway forms the western boundary of the site, separating 
it from the natural lands associated with Schunnemunk Mountain to the west. According to the 
NYSDEC database (EAF Mapper) no portion of the property is a designated significant natural 
community, and no rare or threatened plants are known to occur in the area. 
 
 Vegetation 
 
The site is relatively flat from west to east and north to south throughout development area, with 
a hillock to the east of the existing building. This hill contains an existing residence and a cell 
tower enclosure. Along the eastern edge the property slopes down steeply to the stream 
corridor. The majority of the development area is maintained as managed lawn, with sparse 
landscaping around the existing building. Vegetation outside of the development area is 
characterized by a wooded fringe along the edges of grass areas east of the site access road. 
Trees along this wooded edge include black walnut, mulberry, black locust, Norway maple and 
occasional oaks and red maple. Grasses and forbs are dominated by clover, lesser celendine, 
plantain, and several species of wildflowers.  
 
The location of the proposed building extension is currently maintained as a gravel parking area 
A few small trees along the north side of the existing building will be cut to connect the new 
extension. No other trees are expected to be cut for this proposal. The location of the proposed 
stormwater treatment basin is maintained as lawn/meadow. 
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The stream corridor along the eastern boundary of the site has similar woody vegetation along 
its banks. Site observations and historic aerial photos show that much of the stream corridor 
was filled, resulting in steep banks and opportunistic vegetation growing in this area. The rapid 
flow of water in the stream prevents any vegetation from growing within the channel itself. 
 
 Wildlife 
 
No rare or unusual wildlife species were observed on the site. During the two days of 
observations, only eastern gray squirrels (Sciurus carolinensis), chipmunk (Tamias striatus), 
woodchuck (Marmota monax) and common resident bird species were observed. This is not 
unusual considering the site’s current use and the amount of managed landscape surrounding 
the existing building. The area of the proposed extension does not provide any wildlife habitat 
value. 
 
The level of past site disturbance is reflected in the habitat potential and number of species that 
are expected to be observed on these parcels. Green frogs, American toads, raccoons, garter 
snakes and other small mobile species may utilize the wetland corridor system. Some of the 
smaller bird species (wrens, sparrows, bluebirds) likely feed on the seeds of the grasses and 
wildflowers that are found on the site. 
 
Regarding threatened or endangered species, the DEC Environmental Resource Mapper 
identifies one reptile species (timber rattlesnake, Crotalus horridus) and two bat species 
(northern long-eared bat (Myotis septentrionalis) and Indiana bat (Myotis sodalis)) as being 
known to occur in the area of the site.  
 
The proposed area of warehouse expansion and ground disturbance, including for the 
warehouse, parking areas, emergency access and stormwater basin currently consists of 
previously disturbed lawn area or gravel or asphalt parking lots. These areas currently provide 
no significant habitat for local flora or fauna. No trees will be removed for the proposed 
development. The existing wooded fringe and stream corridor habitat in the eastern portion of 
the site will remain undisturbed by the proposed development. 
 
 Proposed Mitigation 
 
Since no undisturbed habitat or areas of significant vegetation or potential habitat value will be 
disturbed by this proposal, no mitigation for potential adverse impacts to vegetation or wildlife is 
proposed is required. 
 
 1.2-4 Transportation 
 
 Transportation Potential Impacts  
 
The transportation section provides a summary of the Transportation Study for the Star 
Warehouse expansion, June 28, 2022. The full Transportation Study and technical documents 
were completed in 2022 and are provided as Appendix G of this DEIS.   
 
The Transportation Study evaluated transportation Existing Conditions, future conditions without 
the project (No-Build Conditions) and future conditions with the project (Build Conditions).  For 
the evaluation of existing transportation conditions, the following analysis was completed:   
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 Existing Peak Hour Volumes:  Traffic counts were collected at the single studied 
intersection, NYS Route 32 and Industry Drive. Hourly volume data was obtained on 
April 6, 2022, 7:00 a.m. to 9:00 a.m. and 4:00 p.m. to 6:00 p.m. at NYS Route 32 and 
Industry Drive. 

 Effects of Covid-19 Pandemic: Traffic data from the New York State Department of 
Transportation’s count station on NYS Route 32 pre-COVID were compared to more 
recent data in the same section of roadway to determine the impact of the COVID-19 
pandemic on 2022 traffic counts. The review concluded that no adjustment was needed 
for the existing April 2022 traffic. 

 Accident Data: Accident data from 2016 to 2021 was review for the three tenth miles 
sections at the Industry Drive intersection with NYS Route 32. The three tenth of a mile 
sections had on average one (1) vehicle collision with another vehicle per year and none 
reported with trucks. Of 20 collisions reported over a five year period, 15 were with 
animals or off road objects. 

 NYS Route 32 Road Speed Study:  The speed of vehicles traveling on NYS Route 32 is 
important for assessing the safety of future vehicles entering and exiting the project site. 
The speed limit on NYS Route 32 is 55 miles per hour in vicinity of the Industry Drive. A 
speed survey was conducted on NYS Route 32 approaching Industry Drive. Vehicle 
speeds approaching Industry Drive during clear, daylight, uncongested conditions are 59 
miles per hour northbound and 56 miles per hour southbound. 

 Industy Drive Sight Distance:  The project engineer (Pietrzak & Pfau, PLLC) surveyed 
the sight distance at the Industry Drive shared driveway and found the distance to be 
550 feet to the north and 585 feet to the south. These distances meet the stopping sight 
distance criteria for the "all conditions" 85th percentile speeds for both northbound and 
southbound traffic  

 
NYS Route 32 is a two lane road paralleling Interstate 87 (The Thruway) in eastern Orange 
County. NYS Route 32 is classified by New York State Department of Transportation (NYS 
DOT) as a urban minor arterial and has one eleven foot travel lane in each direction. The speed 
limit on NYS Route 32 is 55 miles per hour in the area of the project site.  
 
Interstate 87 (The Thruway) parallels NYS Route 32 with interchanges at Interstate 84 in 
Newburgh and Route 17 (Soon to be Interstate 86) Harriman interchange. The Thruway 
provides for regional north south travel in this section parallel to NYS Route 32. With the 
presence of Interstate 84 most regional traffic does not use NYS Route 32  between the City of 
Newburgh and Harriman in this area. NYS Route 32 widens out near Woodbury Commons in 
southern most part of the Town/Village of Woodbury. 
 
The project site has a single primary access point onto NYS Route 32, from Industry Drive. 
Industry Drive is a private road, approximately 30 feet in width, which provides access to the site 
(20 Industry Drive) and an adjoining warehouse property to the south at 19 Industry Drive. The 
subject property has a second access drive to Creamery Hill Road to the north, which also 
accesses NYS Route 32. The Creamery Hill driveway is typically not used by employees, 
visitors or deliveries to and from the site. 
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 Future Build Traffic Conditions 
 
 Project Trip Generation and Distribution 
 
The Applicant, proposes a 50,000 square foot expansion of the existing warehouse building, 
which has 185,835 square feet of space. Industry Drive is used by the 185,835 square foot 
existing Star warehouse and by the adjacent warehouse with approximately 131,500 square 
feet of space. The total warehouse space currently utilizing Industry Drive is 317,335 square 
feet.  The trip generation rates during the peak hour are shown in Appendix G - Table 9. The 
actual trip rate is based on the total square footage of all the buildings using Industry Drive and 
traffic using Industry Drive, as counted in April 2022. The actual counted trips rates more closely 
match the rates for typical "Warehouse" as opposed to "Light Industrial use".  
 
 Future Loading 
 
The number of loading areas required is based on discussions between the Planning Board and 
Applicant, according to the Town Code (158-16B (38). There are currently 11 tractor trailer 
loading bays at the warehouse and four (4) new loading bays are proposed.  
 
        Future Parking 
 
The estimates for the required number of proposed parking spaces are based on the newly 
proposed warehouse square footage and not on employees. The Parking Generation Manual 
indicates an average parking rate of 0.39 spaces per 1000 square feet and 0.47 spaces per 
1000 square feet at the upper 95% confidence level. These rates equate to 93 spaces on 
average and 111 for the 95th percentile. A total of 110 parking spaces are proposed. The 
proposed parking meets the existing rate of parking per 1000 square feet and is nearly double 
the minimum rate allowable. 
  
     Existing Conditions Level of Service 
 
Level of service is a grade descriptor A to F, of how well intersection movements work using 
delay as the primary operating characteristic. As delays increase so does driver frustration. 
Volume to capacity ratio is also used as determinate of level of service. The level of service was 
determined for Industry Drive at NYS Route 32 for the Existing condition.  
 
All of the studied intersection lane groups operate with additional available capacity and operate 
at the most efficient levels of service A to B during the a.m. peak hour and level of service A to 
C in the p.m. peak hour. Level of service is summarized in the Transportation Study (Appendix 
G - Table 14). 
  
 No-Build Level of Service 
 
In the No-Build condition, the level of service at the studied intersection can be expected to 
remain at efficient levels of service A to C with no change in level of service from the Existing 
Condition.  
 
Build Condition and Sensitivity Analysis at Industry Drive and US Route 32 
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The Project site is projected to add 10 trips in the a.m. peak hour and 11 trips in the p.m. peak 
hour. The sensitivity analysis using light industrial for the expansion would add 38 trips in the 
a.m. peak hour and 24 trips in the p.m. peak hour. 
 
The level of service will remain unchanged from the Existing Condition through both the Build 
condition (proposed Warehouse use) and Sensitivity Build Condition (treating the 50,000 square 
feet as light industrial).  
 
  Transportation Mitigation 
 
The proposed project will result in the reconstruction of the site access including the removal of 
an existing island. A replacement sign will be placed further from the travel lanes and out of the 
state right-of-way. These site access changes are subject to New York State Department of 
Transportation Highway Permit Approval. These improvements are intended to improve safety. 
As part of the proposed expansion, Industry Drive would be resurfaced in its existing footprint. 
The existing guiderail that runs along Industry Drive near Woodbury Creek will be replaced. 
 
New wayfaring signs are proposed primarily to help new truck drivers, new employees, and 
package mail delivery drivers and will include direction to 19 Industry Drive not only at the 
entrance but at the two junctions as vehicles traverse Industry Drive. 
 
The proposed parking and loading is more than adequate to meet zoning requirements. The 
land banking of 130 spaces provides assurance that the facility parking needs can be met in the 
future. The newly proposed parking and loading areas will be delineated with pavement 
markings as part of the construction process. Land banking of spaces is an environmental 
mitigation to reduce impervious pavement when applicable. Land banking can be permitted 
under 158-16 A (7)(c) of the Cornwall Town Code. 
 
The  emergency access at the northwest corner of the property connecting to Star Road will be 
improved. This emergency access is currently an unpaved road with no controls. The drive will 
be paved and  will be gated and locked to prevent unauthorized use. A standard Town of 
Cornwall emergency service lock box will be used at the emergency access. 
 
A number of accidents near the site involved vehicles running off the road, and the cause of 
those accidents is unknown. The Applicant will work with NYSDOT for the removal of any 
vegetation in the NYS Route 32 right-of-way near the site entrance, which may improve safety.  
 
The applicant will work with the NYSDOT regarding any necessary driveway warning signs and 
associated TRUCK or other auxiliary plates as part of the Highway Work Permit. 
 
 1.2.5 Historical and Archeological Resources 
 
 Potential Impacts 
 
The project site is near two properties listed on the National Register of Historic Places: the 
Elias Hand House and the Mountainville Grange. This information is based upon a resource 
review and information provided by the NYS Office of Parks Recreation and Historic 
Preservation (OPRHP). 
 



Executive Summary  

November 30, 2022 

Star Warehouse Expansion - DEIS  
1-10 

The NYS Office of Parks Recreation and Historic Preservation (OPRHP) provided a letter dated 
September 22, 2016, that the proposed project will have "No Adverse Impact upon adjacent 
historic properties. In addition, there are no archeological concerns associated with this project". 
This letter was in response to a site plan and information provided by the project engineer in 
2016 (see Appendix B - Correspondence). 
 
The proposed building expansion will involve the grading of approximately 2.6 acres of mostly 
disturbed  land. The grading and excavation has the potential to disturb archeological cultural 
resources, should they be present on the property. Two properties on the National Register of 
Historic Places are located near the property: the Elias Hand House and the Mountainville 
Grange Hall. 
 
After reviewing the proposed warehouse expansion site plan in 2016, the NYS OPRHP found 
the project to have "No Adverse Impact" to both archeological and historic resources. The 
current site plan and photos of the area of proposed disturbance were recently submitted to the 
OPRHP for a confirmation of their 2016 determination.   
 
The OPRHP recently provided two letters of determination in response to TMA's request for 
comments on the proposed Site Plan.  The letter from August 16, 2021 acknowledged that the 
project area is adjacent to the Elias Hand House, which is listed in the State and National 
Registers of Historic Places. Based upon a review of recently submitted information the 
OPRHP, the Technical Preservation Unit "has no concerns regarding above ground / 
architectural resources". The letter dated August 17, 2021, indicates it is the opinion of the 
OPRHP "that  no properties, including archaeological and/or historic resources, listed in or 
eligible for the New York State and National Registers of Historic Places will be impacted by this 
project.   
 
 Proposed Mitigation Measures 
 
Based on the determination by OPRHP, the project will have no adverse impact to archeological 
or historic resources.  Therefore, no mitigation measures are warranted or proposed. 
 
 1.2.6 Community Services and Facilities 
 
 Potential Impacts 
 
The proposed warehouse expansion will increase the storage space and capacity at the 
warehouse, incrementally increasing the need for emergency services, as compared to existing 
conditions. As described, the expansion would increase warehouse space by 50,000 square 
feet or by approximately 27 percent.  According to the applicant, the expansion is not expected 
to increase employees at the warehouse facility.  
 
Increased traffic may result in accidents either on-site or potentially off-site for facility related 
vehicles traveling to or from the site. The 2022 Transportation Study indicates that the 
expansion will result in an increase in all traffic of 11 vehicles in the a.m. and p.m. peak hours 
(including trucks). This is a relatively low increase in traffic and therefore, emergency calls 
related to project traffic are also anticipated to be low. Emergency medical or fire emergency 
calls are expected to remain infrequent for the warehouse, based upon the no specific changes 
in the use or operation of the warehouse, except for expanded storage space. 
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Solid waste will continue to be collected on a regular basis by County Waste of Montgomery 
following the warehouse expansion. A designated area and containers for waste collection will 
be provided for the new space. 
 
Overall, the warehouse addition is not expected to substantially increase emergency calls or the 
demand for public services. 
 
 Proposed Mitigation Measures 
 
Section 3.11 Emergency Services provides and discussion of Emergency Services and 
proposed improvements to the site's overall emergency services infrastructure, including: a new 
250,000-gallon water storage tank for fire protection water service, new fire pumps to provide 
adequate pressure to fire hydrants and the new building sprinkler system, and a fire protection 
sprinkler system to serve the proposed addition as well as the existing warehouse space. 
 
In addition, a new paved emergency access  will be provided from Star Road, at the north end 
of the site. The site entrance at Industry Drive and Route 32 will be reconstructed to remove an 
island and relocated the entrance sign. These improvements to the entrance are expected to 
improve access and safety for all vehicles, including emergency service vehicles accessing the 
site. 
 
The above facility improvements will enhance the ability of the Town emergency response 
agencies, especially the Town of Cornwall Fire Department to respond to any emergency or fire 
incident at the Star Warehouse facility. 
 
 1.2.7 Visual Resources  
 
 Potential Impacts 
 
The proposed warehouse expansion will introduce an addition to an existing warehouse building 
expanding the footprint of the building approximately 120 feet to the north. The building height in 
the new space will be increased from 20 to 40 feet. The grey metal siding will be similar in color 
and appearance to the existing building. Drivers on Interstate 87 who are familiar with the 
existing warehouse building will likely notice a change from the original building but not a 
significant alteration of local views or the landscape. The expansion will not introduce a new 
visual feature into the landscape, but rather expand upon a feature that has been part of the 
local landscape since the 1950's. 
 
Development of the project will alter the visual character of a short portion of Star Road and 
Creamery Hill Road with a higher and more prominent building, closer to Creamery Hill Road. 
These views of the building will be limited to local residents and visitors to the Hamlet of 
Mountainville traveling on Creamery Hill Road. 
 
Potential change in views from the seven key views identified above, are described as follows. 
 
 Schunnemunk Mountain State Park  
 

 Location 1 – The expanded warehouse building will be visible for hikers on the Sweet 
Clover trail from vantage points that have direct views of the Woodbury 
Creek/Moodna Creek valley. The warehouse building is visible but part of a large 
landscape and at a distance of approximately 1.2 miles.  From this vantage point, 
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and similar points from the eastern ridge line of Schunnemunk Mountain the 
expansion is expected to be barely noticeable. 

 Location 2 - Location 2 – The expanded building will be noticeable in the views 
towards the southeast from this location, but will be an extension of the existing large 
building and warehouse roof. The higher building roof line will be a change from 
existing views, but not a significant change from the views of the existing building 
and water tower, beyond Interstate 87 and below the rising elevations of Cornwall 
ridge to the east. 

 Views from Local Roads 

 Location 3 – Views of the expanded building for drivers on NYS Route 32 from this 
vantage point will continue to be partially obscured by existing woods, between 
Route 32 and the warehouse building. The proposed construction will not remove 
any existing vegetation.   

    Location 4 – Views of the expanded building from this vantage point on Long Hill 
Road will remain largely unchanged due to the distance, intervening woods and 
topography.  The building is generally not visible from this vantage point.  

    Location 5 – Drivers on Star Road and Creamery Hill Road will observe a higher 
and more prominent building, closer to Creamery Hill Road. As indicated, existing 
views of the building are direct, across an open field.  These views of the building will 
be limited to local residents and visitors to the Hamlet of Mountainville traveling on 
Creamery Hill Road. 

 
 Storm King Arts Center 
 
Locations 6 and 7. The warehouse building addition is not expected to be visible from any 
vantage point at Storm King Art Center, based upon the distance and intervening topography 
and vegetation. The proposed increase in building height from 20 to 40 feet will not be visible 
from the Art Center.   
 
 Proposed Mitigation Measures 
 
The proposed building expansion will result in a modest change in the views of the existing 
building from local vantage points, most prominently from Interstate 87, from the Jessup / Sweet 
Clover trail in the meadow above Interstate 87, and for drivers on Star Road and Creamery Hill 
Road adjacent to the property. The building addition will require an increase in height due to 
current warehouse storage practices.  The location of the expansion is limited to the north end 
of the building by the configuration of the existing building and the property. The expansion will 
not introduce a new visual feature into the landscape, but rather expand upon feature that has 
been part of the local landscape since the 1950's. 
 
Landscaping may provide a limited softening of the building addition, but the building cannot be 
practically screened due to its size. Tree landscaping near the building is limited by proposed 
stormwater detention and treatment basin at the north side of the addition, near Creamery Hill 
Road. The applicant has prepared a landscaping plan and it is included with the Site Plan 
drawings.   
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 1.2.8 Human Health  
 

Potential Impacts 
 
The subject property is a Class 2 Inactive Hazardous Waste Disposal Site (IHWDS) and has 
been assigned NYSDEC Site No. 336008. Environmental consultants, TRC Engineers, Inc. 
recently completed a Remedial Investigation Report for the property in September 20202. The 
report investigated and describes soil, groundwater and soil vapor conditions for the site. (see 
Appendix F). 
 
According to the applicant, no petroleum or hazardous materials are currently stored at the 
project site. No petroleum storage tanks are registered for the property, according to the 
NYSDEC petroleum bulk storage and aboveground and underground petroleum storage tank 
databases.  
 
The proposed warehouse expansion is not contingent upon nor is it constrained by the 
implementation and completion of any future site remediation.  Following discussions with Mr. 
Jeff LaRock, the TRC environmental project manager, the NYSDEC and the NYS Department 
of Health will likely require additional groundwater sampling and soil vapor intrusion (SVI) air  
sampling prior to the preparation of a Focused Feasibility Study (FFS) to develop remedial 
action alternatives which will be used for site clean-up3.  The NYSDEC and the NYSDOH are 
currently reviewing the results of a June 2022 report on the most recent soil vapor intrusion 
testing.     
 
It is noted that site remediation options or the extent of clean-up have not yet been determined 
by NYSDEC and NYSDOH, since the investigation data is still under review by those agencies. 
 
The proposed area of warehouse expansion, including the proposed stormwater management 
areas are not identified as Areas of Concern (AOC) in the Remedial Investigation Report. The 
limited grading, excavation for the building foundations and grading for the stormwater 
management facilities and expanded loading dock area are not expected to encounter 
contaminated soils. The proposed warehouse expansion will not affect the health and safety of 
construction workers building the expanded space. 
 
The warehouse expansion will not involve the storage of petroleum or hazardous materials.  
Emergency generators for proposed fire response pumps may be supplied by natural gas or 
propane. If diesel fuel is necessary for new emergency generators the tanks would be provided 
secondary containment in compliance with all Town and NYSDEC regulatory requirements.    
 
 Proposed Mitigation Measures 
 
The subject property is a Class 2 Inactive Hazardous Waste Disposal Site (IHWDS) and the 
results of an extensive Remedial Investigation characterizing on-site soil, groundwater and soil 
vapor is currently under review by the NYSDEC. The property owner (applicant) is committed to 
the continued and expanded warehouse use on the property, and thereby committed to the 
necessary remediation of the property. According to Mr. Jeff LaRock, of TRC Engineers, Inc., it 

 
2Remedial Investigation Report; Former Star Anchors and Fasteners (a.k.a. Star Expansion) Site, TRC 
Engineers, Inc. September 16, 2020. 
3Telephone conversation on August 10, 2021. 
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is likely that a sub-slab depressurization system will be installed under the existing warehouse 
building to reduce the potential for soil vapor intrusion. Any selected remedial actions will be 
designed to protect human health and the environment and will ensure the continued safe 
operation of the warehouse. 
 

1.2.9 Emergency Services  
 

Potential Impacts  
 
The proposed warehouse expansion will create additional warehouse space that has the 
potential to increase the need for emergency service calls in the Town. The Star Warehouse is 
an existing long-standing commercial space in the Town and therefore, an expansion would 
only incrementally increase potential emergency service calls.  The Town of Cornwall has a 
100-foot aerial ladder truck that can currently service the existing warehouse building and the 
proposed addition.  The proposed addition meets the Town Code requirement for building 
height. It is not anticipated that the Town Fire Department will require any new equipment to 
serve the proposed addition. 
 

Emergency Access 
 
The three existing emergency access locations will remain the same, although improvements 
will be made to the emergency access drive in the northwest corner of the site and to the main 
access at Industry Drive and Route 32. The emergency access drive to connect the site to Star 
Road will be relocated slightly to the west of the existing location and will be fully paved with a 
20-foot width.  A locked gate with a key provided to Town emergency service will  limit use to 
emergency response.  The proposed emergency access gate will comply with the requirements 
of D103.5 of the 2020 Fire Code of NYS. The improvements are shown on site plan Drawing 3.  
 
The Industry Drive entrance at Route 32 will be improved providing a curbed radius, a 40-foot 
width and an existing island will be removed.  The entrance upgrades will improve safety for 
trucks, including emergency access vehicles, entering and exiting the site.   
 
The project engineer has prepared a Fire Apparatus Turning Analysis to demonstrate the 
adequacy of site entrances and driveways to accommodate emergency vehicles, including the 
largest truck in the Town Fire Department fleet, the 100-foot aerial ladder truck.  Two fire truck 
turning analyses are provided: one showing a Star Road / emergency access entrance and a 
Creamery Hill Road exit, and a second showing a Route 32 entrance and a Star Road exit.  The 
turning analysis demonstrates adequate site driveway and entrance geometry to allow 
emergency service vehicle access.  The Fire Apparatus Turning Analysis sheet is provided with 
the site plan drawings.    
 
The 2020 Fire Code of NYS requires a minimum road width of 26 feet, exclusive of shoulders, 
where a fire hydrant is located on a fire apparatus access road (Section D103.1). The majority 
of existing Star Warehouse on-site access roads in the vicinity of hydrants meet the 26-foot 
minimum width requirement, but certain sections of road do not. Aerial fire apparatus access will 
be required, based upon the 2020 Fire Code of NYS, D103.5, and the proposed building height 
of 40 feet. The project engineer will coordinate with the Town of Cornwall Fire Department and 
Building Inspector to ensure adequate access in compliance with the Code. 
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 Proposed Emergency Water Service 
 
Fire safety improvements for the proposed and existing warehouse space have been prepared 
by Active Fire Protection, Inc. of Monroe New York. The following is a summary of the proposed 
improvements.  Preliminary design specifications for fire water demand and pressures, sprinkler 
specifications and locations, and flow and pressure calculations are attached in Appendix F - 
Fire Safety Design. The fire flow design was based on ISO methods for the sprinklers based on 
riser demand. The improvements are designed to meet NY State Fire Code requirements for the 
proposed and existing space (2020 Fire Code of NYS).   
 
Fire safety water demand will be provided by a new 250,000-gallon water storage tank. The 
tank will be located southeast of the existing water tank, at the edge of an existing parking lot. 
The preliminary design for the tank is 48-feet in height and 30-feet in width. The height of the 
storage tank is primarily determined by the needed water pressure. The final design of the water 
storage tank will be completed during the site plan review process and will include final height 
and paint surface color to minimize visual impacts. Currently, the applicant is exploring options 
for the existing water tank with construction firms, which may include its demolition and removal.  
 
Initial calculations show that 1520 GPM will be required for internal sprinkler system and 250 
GPM for outside hose demand for up to 60 minutes. The total water needed would be 106,200 
gallons. The proposed 250,000-gallon storage tank is more than adequate to provide fire safety 
supply. According to the Applicant, the proposed 250,000-gallon tank will provide service to Star 
Warehouse (20 Industry Drive) and will not serve 19 Industry Drive.  
 
Water will be distributed by a diesel fuel supplied fire pump rated at 1,500 GPM at 150 PSI. The 
water will be distributed to the sprinkler system and hydrants by the existing 8-inch ductile iron 
pipes resulting in an approximate static pressure of 170 PSI at the hydrants. The existing 8" 
ductile iron pipes and existing hydrants will be inspected and tested according to NFPA 25, prior 
to being put into service with the new water supply. The pipes and hydrants will be maintained 
according to NFPA following the start of service. The Fire Department connections will be 
approved by the Cornwall Fire Department.       
 
The proposed sprinkler system is designed to meet National Fire Protection Association (NFPA) 
warehouse rack storage space specifications. Based upon the 2020 Fire Code of NYS, the 
requirements for “high-piled combustible storage” apply to this project since storage of 
combustible material will exceed 12 feet (Section 3206). The applicant anticipates that the 
design of the proposed fire safety improvements will require review by and consultation with the 
Town Fire Inspector and the Lead Agency, the Town of Cornwall Planning Board.  
 
The proposed fire safety improvements will enhance safety at the warehouse and ensure that 
any potential fire at the facility can be addressed.  
 
 Proposed Mitigation Measures 
 
The proposed warehouse expansion plan includes improvements to the facilities overall fire 
safety and emergency response capacity.  Access to the facility by the Town Fire Department 
and Volunteer Ambulance Corps will be improved by relocating and paving the emergency 
access drive on Star Road and by improving the site entrance at Route 32 and Industry Drive.  
 
Fire safety for the building will be improved by constructing a new 250,000 gallon water storage 
tank, providing a new fire pump system and by installing a sprinkler system in the existing 
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warehouse space and in the proposed addition, to provide fire safety features that meet current 
NY State Fire Code requirements (2020 Fire Code of NYS). . 
 
 1.3 Reviews, Permits and Approvals 
 
Approvals, reviews and/or permits required for the implementation of this development are listed 
below by issuing agency. These agencies are called Involved Agencies under SEQRA, and 
have approval authority over one or more aspects of this application. 
 
Site Plan, Special Use Permit Expansion 
Town of Cornwall Planning Board 
183 Main Street 
Cornwall, NY 12518 
 
SPDES General Permit for Stormwater, Wetland Permit 
NYS Department of Environmental Conservation 
21 South Putt Corners Road 
New Paltz, NY 12561 
 
Highway Permit 
NYS Department of Transportation 
4 Burnett, Boulevard 
Poughkeepsie, New York 12603 
 
In addition to the Involved Agencies, the following Interested Agencies will be included in the 
distribution for the DEIS. 
 

 Orange County Department of Planning
 

 New York State Office of Parks, Recreation and Historic Preservation
 

 NYSDEC Department of Fish and Wildlife
 

 Palisades Interstate Parks Commission 
 
 Canterbury Fire District 
 
 Town of Cornwall Fire Inspector 
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2.0 DESCRIPTION OF THE PROPOSED ACTION 
 
2.1 INTRODUCTION 
 
Cornwall Properties LLC (the “project sponsor” or “Applicant”), proposes a 50,000 square foot 
expansion to an existing 185,835 square foot warehouse, on a 36.9-acre lot located at 20 
Industry Drive, in the Town of Cornwall, New York. The proposed action involves an application 
for site plan approval for the expansion of a Special Permit use. The subject property is 
comprised of tax lot Section 33, Block 1, Lot 49.12. Access to the site is from Industry Drive, a 
private shared access drive to NYS Route 32. The location of the site is shown on Figures 2-1 
and 2-2. 
 
This Draft Environmental Impact Statement (DEIS) evaluates a focused scope of potential 
environmental impacts for the Proposed Action, based upon the Scoping process conducted by 
the Town of Cornwall Planning Board, the Lead Agency. 
 
This DEIS is prepared in accordance with Section 8-0101 of the New York State Environmental 
Conservation Law and the regulations promulgated by the New York State Department of 
Environmental Conservation (NYSDEC) thereunder, which appear at 6NYCRR Part 617 (known 
as the New York State Environmental Quality Review Act, SEQRA, or SEQR). 
 
On January 3, 2017, the Town of Cornwall Planning Board, acting as SEQRA Lead Agency, 
designated the site plan and Special Permit application as a Type 1 Action and adopted a 
Positive Declaration for the Star Warehouse Expansion. The Notice of Positive Declaration was 
circulated to involved and interested agencies at that time. Limited review of the application 
occurred until the Scoping process in 2020. 
 
The applicant submitted a draft Scoping Document to the Planning Board in July 2020.  A public 
scoping meeting on the Scoping Document was held on October 5, 2020. The Scoping 
Document was reviewed and modified by the Planning Board and adopted on November 2, 
2020. 
 

2.1.1 Site Location and Environmental Setting  
 
 Property Location 
 
The development site is located west of NYS Route 32 in the southwest portion of the Town of 
Cornwall, and immediately east of Interstate 87, also known as the NYS Thruway. Industry 
Drive, a private road, provides access to the site from NYS Route 32 and to an adjoining 
property, 19 Industry Drive. The property has frontage on Creamery Hill Road and Ketcham 
Avenue in the northern portion of the site. The site is comprised of a single tax lot: Section 33, 
Block 1, Lot 49.12. 
 
 Environmental Setting 
 
The development site is located within an area of commercial industrial and low-density 
residential development, undeveloped land and transportation uses, as shown in Figure 2-2 
Aerial Photo. The land uses in the area are predominantly low density residential, although the 
subject site has supported manufacturing and warehouse uses since the 1950’s. The adjoining 
19 Industry Drive property was developed with similar warehouse space in the 1960’s. The 
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subject property is located in the Planned Industrial Office (PIO) Zoning District. This district is 
located between NYS Route 32 and Interstate 87. 
 
The property is currently developed with the existing warehouse building, approximately 
185,355 square feet in size. Driveways and parking areas are located on the east and west 
sides of the building and a gravel parking area and a grassed lawn are located in the area of the 
proposed warehouse addition. A single-family residence and a cell tower are located in the 
northeastern portion of the site, along with wooded land. Industry drive, a parking lot and a 
water tower are located in the southern portion of the site. 
 
The existing warehouse building is used for the storage, transport and distribution of goods by 
several tenants, including: Pyramid Sound, Inc., Accentuation by Design, Mym Trading, Kats 
Gluten Free and Ner Shave.  The warehouse currently operates from 8:00 a.m.  to 5:30 p.m. 
Monday through Friday and 8:00 a.m. to 12:00 p.m. on Sundays.  The warehouse will continue 
to operate during the same hours following the proposed expansion. 
 
The subject property is located in a river valley occupied by Woodbury Creek with the 
topographic ridge of Schunnemunk Mountain to the west and the Cornwall Highlands to the 
east. Topography on the project site is relatively level with the lowest elevations near Woodbury 
Creek at approximately 240 feet. Elevations near NYS Route 32 are at approximately 300 feet 
and slope gradually to the Creek and then rise to the area of the warehouse building at 
approximately 270 feet. A low hill is located directly east of the warehouse, the location of the 
cell tower. Interstate 87 is approximately 10 feet higher than the elevation of the warehouse 
elevation, in the vicinity of the building. 
 
Woodbury Creek flows from south to north generally along the eastern property border. Industry 
Drive crosses Woodbury Creek with a Bridge crossing in the southern portion of the site.  A 
wetland and floodplain associated with Woodbury Creek are located in the southern and eastern 
portions of the site. The wetlands are regulated by the Town of Cornwall and by the U.S. Army 
Corps of Engineers. Based upon mapping by the NYSDEC the property is not part of or 
adjacent to any state listed Critical Environmental Area. The NYSDEC mapping indicates the 
project site is contains a designated significant natural community, listed as Chestnut Oak 
Forest. The wetland area and the hill east of the building contain mature woods and brush.  
Wetland vegetation is found south of Industry Drive. The area of the site surrounding the 
warehouse building and bordering Interstate 87 is mostly clear of trees. 
 
 Easements and Restrictions 
 
The subject property was subdivided in 1997, resulting in the creation of two commercial 
warehouse lots: 20 Industry Drive “Lot B” and 19 Industry Drive, the adjoining property to the 
south, “Lot A”. The Filed Map #26-97 prepared for that subdivision included notes and an 
“Reciprocal Easement, Right-of-way and Maintenance Agreement”, filed with the Orange 
County Clerk’s Office. The subdivision map and easement and maintenance agreement are 
attached in Appendix B. 
 
The subject property (Lot B) has a shared commercial access right of way along Industry Drive 
with the neighboring property to the southwest (Lot A). The agreement includes the shared 
maintenance of the shared commercial access way, private drainage facilities, and any private 
water or sanitary sewer facilities between the two lots. According to the filed map notes, the 
following easements and right-of-way are granted: 
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 Easement in favor of Lot B, under Lot A, to maintain the fire main servicing Lot A from 
Lot B. 

 Easement in favor of Lot B, under Lot A, to maintain the four (4”) water main and meter 
in the building on Lot A. 

 Easement in favor of Lot A, to maintain the storm drain line discharging to the pond, east 
of the water tower on Lot B. 

 
The following right-of-way are provided for the two lots: 
 
 Right-of-way to the owner of Lot A, to enter and exit using the main entrance, now 

known as Industry Drive, a shared commercial access way. 
 A right-of-way to the owner of Lot A, for emergency access and egress over Lot B from 

Creamery Road to service Lot A over the Road now known as East Road. 
 

The Easement and Maintenance Agreement between the 20 and 19 Industry Drive properties 
does not specifically address shared utilities or firefighting capacity. The two properties have 
individual water supply wells and septic systems for each property. The Easement and 
Maintenance agreement addresses the right of access across each property, including the joint 
use and maintenance of Industry Drive which provides access to both properties. The Easement 
and Maintenance Agreement allows for the maintenance of utilities for one property that pass 
through the adjacent property.  It is the intent of the applicant to construct upgraded emergency 
water supply storage with a new storage tank and pumping equipment to provide service for 20 
Industry Drive. Current plans do not provide for fire service water supply to the adjacent 19 
Industry Drive property. 

The existing easements, right-of-way and maintenance agreements between 20 and 19 Industry 
Drive will not change with the proposed warehouse addition. 
 
 Zoning and Land Use 
 
The subject property is located in the PIO Planned Industrial Office district, which includes the 
project site and several properties between NYS Route 32 and Interstate 87 in the vicinity of the 
site. The property is bounded on the north by a small municipal park and residences, and to the 
west by Interstate 87. West of Interstate 87 are single family residences and agricultural fields, 
part of Schunnemunk State Park and the Town designated Schunnemunk Agricultural Scenic 
Overlay District. Residences and NYS Route 32 adjoin the property to the east and the 19 
Industry Drive warehouse property and vacant land is located south of the property. 
 
 Existing Infrastructure 
 
The site is serviced by electric, telephone and cable service from private utilities on NYS Route 
32. The site has private wells and septic system and municipal water and sewer are not 
available to the site. The primary well serving the warehouse is located near the southeast 
corner of the existing building. A second well serves the single-family residence near Creamery 
Hill Road. On-site utilities, including existing water lines are shown on Drawing 2 – Existing 
Conditions of the Site Plan drawings.  The water lines were recently located by a utility location 
service. 
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 Solid Waste Disposal 
 
Currently, solid waste generated at the Star Warehouse facility is regularly collected and 
disposed of by a commercial waste contractor, County Waste of Montgomery. Designated 
waste collecting containers are located near entrances around the building. A waste collection 
area will be provided for the proposed new warehouse space and waste will continue to be 
collected by County Waste.   
 

2.1.2 Description of Proposed Action 
 
The proposed warehouse expansion would involve the construction of a 50,000 square foot 
addition to an existing 185,835 square foot warehouse. The addition would involve the northeast 
end of the existing building, generally extending the footprint of the existing building to the 
northeast (see Figure 2-3 – Warehouse Expansion Plan and Figure 2-4 Warehouse Expansion 
Grading Plan).  
 
The area proposed for the expansion is a flat vacant field, partially gravel covered. The existing 
building is 20 feet in height and the addition is proposed at 40 feet in height. The increase in 
height is proposed to accommodate current warehouse operational activity and equipment, 
since the original building was constructed in the 1950’s.  The building layout and elevations for 
the addition are provided as Figure 2.5 – Warehouse Addition Elevations.  
 
Four new loading docks would be constructed at the western side of the building facing 
Interstate 87. New pavement and a turning area for trucks would be constructed west of the 
loading area. Improvements to the existing facilities would include the replacement of an 
existing unpaved emergency access drive with a relocated emergency access drive to Star 
Road / Creamery Hill Road. The emergency access drive will be 20 feet in width and provided 
with and locked gate at its intersection with Star Road / Creamery Hill Road. The Town Fire 
Department and other emergency service providers will have a key to the gate. 
 
A new stormwater management basin is proposed on the north side of the new building addition 
adjacent to Creamery Hill Road. A total of 14 new parking spaces will be added connected with 
the building addition and eight new parking spaces added on the eastern side of the building 
(total of 22 new parking spaces).  No additional employees are anticipated as a result of the 
expansion, since the space is necessary for additional storage. 
 
The area around the warehouse addition and new stormwater management basin near 
Creamery Hill Road will be landscaped and planted with native grasses, shrubs and trees.  A 
Landscape Plan is provided with the Site Plan drawings (see Attached).  Ornamental and native 
trees will be planted at the front of the new addition and in the area between the stormwater 
basin and Creamery Hill Road. The landscaping will soften the views of the warehouse addition 
from Creamery Hill Road and from Interstate 87.   
 
Industry Drive is a shared commercial access drive with the adjoining 19 Industry Drive 
property. As part of the proposed expansion, Industry Drive would be resurfaced in its existing 
footprint. The existing guiderail that runs along Industry Drive near Woodbury Creek will be 
replaced. The existing Industry Drive entrance will be reconstructed as part of the project. The 
entrance currently has an island with a facility entrance sign. The Island will be removed and 
curbing added to make the entrance safer and more efficient for trucks and passenger vehicles.  
The facility sign will be replaced and moved to the south of the entrance. A detail for the 
entrance improvements is provided in Figure 2-6 and on Sheet 7 of the Site Plan drawings. 
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A new sign is proposed internal to the site to direct truck drivers and visitors to either 20 Industry 
Drive or the adjoining 19 Industry Drive building south of the site. This sign on the eastern 
portion of Industry Drive will not be visible to drivers on local roads 
 
The proposed expansion would improve the fire safety conditions for the entire 20 Industry Drive 
facility, including the existing portions of the warehouse. These improvements are further 
described in Section 3.9 Emergency Services of this DEIS. Improvements would include the 
construction of a new 250,000-gallon water tower at the southern edge of the property, the 
provision of new fire safety pumps and extending piping and sprinklers to all portions of the 
warehouse building both for the existing space and in the new addition. As described in Section 
3.9, the fire safety improvements would be constructed to NYS Building Code standards. No 
changes or upgrades to the existing water supply well or the existing septic system are 
proposed.   
 
The long-term maintenance of the shared facilities between the project sponsor (Star 
Warehouse) and the adjoining 19 Industry Drive property will continue to be subject to the filed 
“Reciprocal Easement, Right-of-way and Maintenance Agreement” described above and 
provided in Appendix B. The warehouse expansion does not change the access and 
maintenance agreements between the two properties.  It is the intent of the applicant to 
construct upgraded emergency water supply storage with a new storage tank and pumping 
equipment to provide service for 20 Industry Drive. Current plans do not provide for fire service 
water supply to the adjacent 19 Industry Drive property.  
 

2.1.3 Compliance with Town Zoning Code 
 
The subject site is located in the PIO Planned Industrial / Office Zoning District.  The PIO district 
allows a range of agricultural, community and recreational services, social halls automotive 
supplies, laboratories light manufacturing and office uses as of right. The Table of General Uses 
provides a range of uses permitted by Special Permit, including “Freight and Truck Transfer 
Terminal, General Warehousing” under Use Group C. The Town Zoning Code was amended by 
the Town in 2020 by Local Law No. 1-2020. The “General Warehousing" use was mistakenly 
deleted as a permitted use from the PIO Use Table in the revised e-code and General Code. 
The Town Attorney has looked into the matter and determined that this was an error in the 
General Code. It was not the intent of the Town, in its 2020 zoning amendments, to delete 
General Warehousing and the use remains permitted in the zone by Special Permit of the 
Planning Board subject to Use Group C, as was the case prior to 2020.   A memorandum dated 
September 23, 2021 explaining this issue is provided in Appendix B – Correspondence.   
 
The proposed warehouse expansion is considered an expansion of a Special Permit use in the 
PIO Zoning District, subject to the requirements of Zoning Code Use Group C, Special Permit, 
Freight and Truck Transfer Terminal, General Warehousing.  The proposed expansion plan 
meets all of the dimension and bulk requirements of the PIO district, Use Group C, as shown on 
the Site Plan and in Table 2-1 Zoning Bulk Requirements. 
 
As a use requiring a Special Permit, the proposed expansion is subject to Special Use 
requirements in the Zoning Code, as described in Article X Special Permit Uses, Sections 158-
140 and 141.  All Special Permit uses require site plan review and approval subject to Section 
158-19 Site Development Plan Review (Chapter 158-40D). The proposed expansion is also 
subject to several Article VI Supplementary Regulations, as described below.      
 



Project Description 
 November 30, 2022 

 

Star Warehouse Expansion - DEIS   
2-6 

Chapter 158-16B of the Zoning Code provides the minimum requirements for off-street parking. 
According to 158-16B (38), minimum off-street parking for “wholesale establishments or 
warehouses” is one space for each two employees or every 1,000 square feet of floor area, 
whichever is greater.   
 
According to Chapter 158-16 A(7)(b), the Planning Board may reduce the parking requirement, 
as follows:  
 

At the time of site plan approval for nonresidential uses located in non-residential 
districts, the adequacy of accessory parking and truck loading spaces shall be subject to 
review and determination by the Planning Board. After consideration of an appropriate 
parking needs analysis for the proposed site use, the Planning Board may reduce the 
actual number of parking spaces and, if applicable, loading spaces that would otherwise 
be required by this section by up to 75% where it is demonstrated to the satisfaction of 
the Planning Board that the specific use or combination of uses on the site will require 
less parking than otherwise mandated by this section. A reference to this finding shall be 
included on the site plan as well as in the Planning Board's approval resolution and shall 
be filed with the Building Inspector. The Planning Board may require, at its option, that 
the site be capable of accommodating any portion of the reduced number of parking 
spaces and may require performance security for a period of three years to insure the 
installation of such additional parking. [Added 8-6-2007 by L.L. No. 1-2007] 

 
The existing and proposed parking, including the loading areas are described in Section 3.4 and 
in the Transportation Study (Appendix G). The proposed Site Plan includes 22 new parking 
spaces provided and 4 new loading areas, for the expansion. This will result in 110 paved 
parking spaces, 130 land-banked parking spaces and 15 total truck loading spaces.  
 
Chapter 158-17 Dangerous and objectionable elements; performance standards describes 
measures to control dangerous and objectionable elements, such as fire hazards, air pollution, 
liquid and solid waste and noise. The proposed expansion will not result in new activities on the 
site. The proposed upgrades of fire safety equipment for the existing warehouse and expansion 
are intended to provide fire protection systems that meet the NYS State Fire Code 
Requirements and address concerns of the Town of Cornwall (see Chapter 3.9 Emergency 
Services).     
 
Chapter 158-18 provides the requirements for supplementary signs. An entrance sign and an 
internal sign are proposed and details are shown in the attached Site Plan drawings. The 
proposed signs will meet the requirements of the zoning code.    
 
Chapter 158-19 describes the process and requirements for Site Plan review. The applicant will 
provide the necessary plans and documents to meet the requirements for the Planning Board 
Site Plan review.   
       
Chapter 158-20 provides the requirements for landscaping and environmental control. The 
proposed development will meet zoning code requirements for landscaping, and a landscaping 
plan has been provided (see attached).  
Section 158-41-I describes buffer area requirements for all special permit uses which abut or 
are within 300 feet of any residential use or district. The Star Warehouse abut residential uses 
on Creamery Hill Road.  The zoning code provides that the Planning Board may require a buffer 
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area or screening between the use and the surrounding area. The applicant has provided a 
landscape plan for Planning Board review.    
   

2.1.4 Development Purpose, Needs, and Benefits 
 
The proposed development will expand an existing commercial use and provide additional 
capacity for commercial activity in a portion of the Town where such activity is permitted. The 
proposed commercial space will add to the Town’s business activity and expand employment 
opportunities within the community. 
 
The proposed development will not disturb undeveloped land but instead will expand on 
previously cleared and disturbed land. The size, scale and architecture for the proposed 
warehouse building addition will be similar the existing building on the property. 
 

Objectives of the Applicant  
 
The Applicant's proposal intends to accomplish the following: 

 To provide an expansion of an existing commercial use in an area of the Town zoned for 
and suited to support such land use, especially its location in relation to mass 
transportation within the Interstate 87, NYS Route 32 area in the Town of Cornwall. The 
warehouse has operated in its present location for more than 60 years.    

 To improve the existing facilities including improvements to fire safety, including 
emergency water supply and pressure by the construction of a new water storage tanks 
and pumping system and sprinklers for the existing building. Improvements will be made 
to the facility entrance and shared access drive.   

 To minimize the environmental impacts of the development by locating the expansion 
area to previously disturbed and the most level and suitable areas of the property. The 
expansion will not encroach upon existing wooded areas, wetlands or floodplains on the 
property. 

The proposed warehouse addition will expand the capacity of an active, long-term commercial 
space in the Town of Cornwall. The addition will provide for the commercial success of the 
businesses and the continued tax revenue to the various tax jurisdictions in the Town and 
County. 
 
The expansion of the existing warehouse space is consistent with the Town of Cornwall 
Comprehensive Plan Update (2019). The Comprehensive Plan Update only mentions the 
purpose of the PIO – Planned Industrial Office district as “designed to promote economic 
development with light industrial, office, warehousing, and research development uses”. The 
expansion is consistent with the purpose of the PIO district. 
 
The proposed action is also consistent with the Orange County Comprehensive Plan 2019 
Update. The County Comprehensive Plan retains and references five supplemental chapters 
that were adopted as part of the 2010 Strategies for Quality Communities Plan. The chapter 
most relevant to the proposed expansion is the Economic Development Strategy (2015). The 
intent of the Strategy is to “position the County to attract new businesses and investors to locate 
to Orange County, as well as support the businesses and entrepreneurs already within the 
County and allow them to expand and experiment”. One of the four Core Values in the 2019 
Comprehensive Plan Update is Economic Prosperity, stating “Orange County should work to 
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attract good, stable, and growing jobs, employers and industries so that our residents are able 
to provide well for themselves and their families”. 
 

2.1.5  Construction 
 
Construction of the proposed warehouse addition will be completed in a single stage and is 
expected to be completed in 12 to 16 months. Construction activity will be limited from 7:00 a.m. 
to 7:00 p.m. It is anticipated that the construction of the new water storage tank in the southeast 
portion of the site will occur during the construction of the warehouse addition and that the 
infrastructure and fire safety elements of the construction will be completed prior to the 
certificate of occupancy for the expanded space.   
 
A natural gas pipeline crosses the site and is owned and operated by Central Hudson Gas & 
Electric Corp. The pipeline is located on the west side of the building, parallel to Interstate 87, 
and its location is shown on Drawing 3 of the Site Plans. The pipeline does not cross under the 
existing building or in the building footprint of the proposed expansion. Minor grading and the 
installation of pavement will occur over the pipeline.  
 
The project engineer and the Town of Cornwall Planning Board consulting engineer met with 
Central Hudson staff on August 9, 2022 to discuss the proposed construction and grading in the 
area of the Central Hudson pipeline. The Central Hudson staff explained that the pipeline 
location in the area of construction will need to be field located prior to any ground disturbance. 
The project construction manager is required to notify Central Hudson when grading in the area 
of the pipeline is scheduled.  Central Hudson staff will be present during any grading or ground 
disturbance in the area of the pipeline. Any excavation in the area of the pipeline will be 
completed with soil vacuum techniques such as a Hydrovac machine.  
   
Construction erosion control details are provided on Drawing 4 – Erosion Control Plan of the 
Site Plan set. A construction entrance is proposed at the exiting Star Warehouse driveway on 
Creamery Hill Road.  This construction entrance will separate construction vehicles and traffic 
from the routine deliveries and traffic for the operating portions of the warehouse.  It is likely that 
deliveries of large construction materials such as steel beams will be routed through the main 
Industry Drive entrance.  
 
The Erosion Control plan shows the locations of a soil stockpile (if needed), temporary 
stormwater diversion swales and silt fence for erosion and sediment control. The Erosion 
Control Plan notes provide construction sequencing and details for the installation and 
maintenance of erosion and sediment control measures.  According to the plan, Prior to the 
commencement of construction, the limits of clearing and grading will be marked. Silt fence will 
be installed along the downgrade perimeter of the site and in other areas as shown on the 
plans.   
 
The maintenance of erosion control devices will be the responsibility of the construction 
contractor. The contractor will maintain all erosion control devices in accordance with the 
approved plans and as directed by the design engineer, and Town of Cornwall representatives 
including Town Engineer, Highway Superintendent and Building Inspector.   
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Approvals, Reviews and Permits 
 
Approvals, reviews and/or permits required for the implementation of this development are listed 
below by issuing agency. These agencies are called Involved Agencies under SEQRA, and 
have approval authority over one or more aspects of this application. 
 
Site Plan, Special Use Permit Expansion 
Town of Cornwall Planning Board 
183 Main Street 
Cornwall, NY 12518 
 
SPDES General Permit for Stormwater, Wetland Permit 
NYS Department of Environmental Conservation 
21 South Putt Corners Road 
New Paltz, NY 12561 
 
Highway Permit 
NYS Department of Transportation 
4 Burnett, Boulevard 
Poughkeepsie, New York 12603 
 
In addition to the Involved Agencies, the following Interested Agencies will be included in the 
distribution for the DEIS. 
 

 Orange County Department of Planning 
 

 New York State Office of Parks, Recreation and Historic Preservation 
 

 NYSDEC Department of Fish and Wildlife 
 

 Palisades Interstate Parks Commission 
 

 Town of Cornwall Fire Inspector  
 

 Canterbury Fire District 



 

Table 2-1  Zoning Bulk  Requirements 

 

 

 

Note: Table is reproduced from Star Warehouse, Warehouse Expansion Plan Cover Sheet (Drawing No. 

1), by Pietrzak & Pfau Engineering & Surveying, PLLC, July, 2022.   



Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 2-1: Location Map 
Star Warehouse Property

Town of Cornwall, Orange County, New York
Base Map: USGS, Cornwall Quadrangle, 1994

Approx. Scale: 1 inch = 2,270 feet
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Figure 2-2: Aerial Photograph
Star Warehouse Property

Town of Cornwall, Orange County, New York
Base Map: NYS Clearinghouse Orthoimagery 2016
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Figure 2-3: Warehouse Expansion Plan
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: Pietrzak & Pfau Engineering & Surveying, PLLC
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Figure 2-4: Warehouse Expansion Grading Plan
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: Pietrzak & Pfau Engineering & Surveying, PLLC
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Figure 2-5: Warehouse Addition Elevations
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: Barry Terach Architect
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Figure 2-6: Industry Drive Entrance Plan
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: Pietrzak & Pfau Engineering & Surveying, PLLC

Approx. Scale: 1 in. = 33 ft.  
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3.1 SURFACE WATER AND WETLANDS

3.1.1 Existing Conditions

Surface Water Existing Conditions

The 36.9 acre subject site is the location of an existing warehouse facility. The site is bounded
by the New York State Thruway to the west, another warehouse facility to the south, Woodbury
Creek to the east, and private lands to Creamery Hill Road to the north. Vegetation on three
sides of the existing building are maintained meadow typical of industrial locations. The eastern
part of the property is a wooded stream corridor adjacent to the Woodbury Creek. Site
observations were conducted by Steve Marino, PWS, of Tim Miller Associates in May and July
of 2021. Mapped wetlands and watercourses are shown on the National Wetland Inventory
mapping (Figure 3.1-1). No mapped DEC wetlands are identified on site.

The primary surface water feature on the site is the Woodbury Creek. The Woodbury Creek
(DEC #862-97) is a Class C(TS) stream that is tributary to the Moodna Creek. Moodna Creek
drains to the Hudson River 6.6 miles from the subject site at Newburgh Bay. The NYSDEC
stream classification C, indicates that Woodbury Creek supports a fishery and non-contact
recreation. The designation (T) indicates that it may support a trout population and (TS)
indicates that it may support trout spawning. 

There is a narrow fringe of wetland along the stream corridor, which was delineated by Tim
Miller Associates in July of 2021. A tributary that drains Schunnemunk Mountain on the west
side of the Thruway flows under the Thruway in a culvert, enters the site as a short channel
before entering another culvert on site. This culvert flows underground (under the existing
building) to a direct discharge to the Woodbury Creek. 

A mapped FEMA floodplain (with base flood elevations between 251’ and 255’ msl) is
associated with the Creek, and is depicted on the attached site plans. No part of the existing or
proposed development area occurs with in the mapped 100 year floodplain, or would have a
direct impact on the Woodbury Creek or its adjacent wetlands. A NYSDEC stormwater pollution
prevention plan (SWPPP) is required in compliance with the SPDES General Permit
#GP-0-20-001.

Wetlands Existing Conditions

No regulated wetlands were observed on or adjacent to the proposed development site. 

A narrow wetland fringe on the west side of the Woodbury Creek was delineated in June of
2021. Based primarily on vegetation and hydrology, the line was generally within 3 - 4 feet of the
high water line of the Creek. At the southern end of the corridor the stream bank is made up of
large stones and old fill acting as a retaining wall, likely part of an historic disturbance in this
area. Further north the streambank becomes more natural. The wetland vegetation along this
segment would serve to slow floodwaters during extreme rain events.

A small pocket of wetland was observed in the field area between the existing building and the
stream corridor. A mix of native and invasive species, this small depressional area function to
store some runoff but otherwise is limited by its size for any habitat or vegetative diversity
function.

Surface Water and Wetlands
November 30, 2022
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3.1.2 Potential Impacts

The existing drainage area at the location of the proposed expansion is a small catchment of
3.76 acres that drains from the embankment of the New York State Thruway, through the
northern part of the site and into an existing swale at Creamery Hill Road. This swale flows to
the Woodbury Creek.

The proposed warehouse expansion would increase the amount of impervious surface within
the drainage area from approximately 0.61 acres to 1.72 acres. This increase has a potential to
increase the volume and flow rate of runoff leaving the site, as well as potential water quality
impacts. Therefore the project engineer has designed a stormwater pollution prevention plan
(SWPPP)  to mitigate these potential impacts. The SWPPP is provided as Appendix C of this
DEIS. 

The proposed warehouse expansion involves no direct impacts to the wetlands identified on the
property including the wetland fringe found along Woodbury Creek. 

3.1.3 Mitigation Measures

A stormwater infiltration pond will be constructed on the north side of the warehouse expansion,
and runoff form the new area and expanded parking/driveway will also be routed to this basin.
Runoff form the roof will be conveyed directly to a pre-treatment sediment basin. Runoff from
the proposed driveway expansion will be conveyed to the same basin via a grass lined swale.
An infiltration basin is an especially efficient means of stormwater volume capture and
treatment, and on site testing has demonstrated that the soils in the proposed basin have
suitable infiltration capacity. Table 3.1-1 lists the pre- and post-development flow rates.

Source: Pietrzak and Pfau Engineering and Surveying, PLLC
-0.58-0.058.618.66100 Year

-16.49-0.472.382.8525 Year
-1.41-0.021.401.4210 Year
0.000.000.190.192 Year

-100.00-0.030.000.031 Year

Change (%)Change (cfs)Post-developed
Peak Flow (cfs)

Pre-developed
Peak Flow (cfs)

Storm Event

Table 3.1-1
Pre- and Post-Development Peak Flow Rates

Star Warehouse Expansion

The infiltration basin will allow the majority of stormwater to infiltrate into the shallow
groundwater underlying the site and eventually discharge to Woodbury Creek over a distance of
approximately 550 feet. The proposed infiltration and groundwater discharge will provide
thermal protection for stormwater run-off from the developed portion of the site to Woodbury
Creek.  The temperature of groundwater is generally equal to the mean air temperature above
the land surface1. Groundwater temperatures are typically in the range of 52 degrees Fahrenheit
in the Hudson Valley.  

Surface Water and Wetlands
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1 Groundwater Hydrology for Water Well Contractors, National Ground Water Association, 1999.  



No activities are proposed within or adjacent to the mapped FEMA floodplain. The stormwater
management plan will reduce the volume and rate of runoff leaving the site, and therefore will
not have a cumulative effect on the floodplain.

The stormwater management basins will be planted with wetland vegetation (both woody and
herbaceous) and overseeded with seed mixes appropriate for the transitional nature of the
hydrology associated with storm basins.

An erosion and sedimentation control plan has been prepared as part of the SWPPP. The entire
development area is flat, and therefore erosive velocities are not likely to occur. During
construction, silt fence, stone check dams and a temporary diversion swale will be implemented
to keep clean water clean and protect adjacent areas form possible siltation. If temporary soil
stockpiles are used, the stockpile will be ringed with silt fence and seeded if it will remain in
place for more than 14 days. Regular inspections will occur during construction, and the limited
areas of exposed soil will be permanently stabilized with perennial ryegrass.

Since no disturbance will occur within or adjacent to the wetland/watercourse corridor, no
permits for the proposed activities are required and no wetlands mitigation necessary.
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Figure 3.1-1: National Wetland Inventory Mapping
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: New York State Environmental Resource Mapper



3.2 GROUNDWATER RESOURCES

3.2.1 Existing Conditions

The development site is located in a rural suburban setting with surrounding properties a mix of
low density residential properties and a commercial warehouse to the south. The property is
approximately 35.4 acres in size and located between NYS Route 32 to the east and borders
Interstate 87 to the west. 

Municipal water and sewer is not available to the property or nearby properties. Therefore, the
project site and nearby residences and businesses are served by private wells. The subject
property is a Class 2 Inactive Hazardous Waste Disposal Site (IHWDS) and has been assigned
NYSDEC Site No. 336008. Environmental consultants, TRC Engineers, Inc. completed a
Remedial Investigation Report for the property in September 20201. The report investigated and
describes groundwater conditions for the site. The description of existing conditions for site
geology and hydrogeology are summarized from the Remedial Investigation Report.

Site Geology

The Site is located in the geologic provence known as the Hudson Highlands. The area geology
consists of glacial and fluvial deposits overlying Ordovician age dolomite bedrock. Studies of the
local geology have shown the unconsolidated glacial-fluvial sediments to be heterogeneous,
varying from relatively impermeable lacustrine clays to permeable outwash sands and gravels.
The unconsolidated deposits generally thicken to the north, reflecting the bedrock surface that
dips in that direction. Prior studies have also shown that the thickest of unconsolidated deposits
appears to be confined within a bedrock trough that begins east of the onsite warehouse
building and extends northward offsite. The bedrock occurs just beneath ground surface near
the west central portion of the site near Woodbury Creek and outcrops to the east of the site in
Woodbury Creek.

Local Aquifers and Site Hydrogeology

The two principal Site aquifers are an unconsolidated aquifer (sand and gravel) in glacial
overburden deposits, and a bedrock aquifer in the underlying, dolomite bedrock. The project site
is located in the Woodbury Creek basin of the larger Moodna Creek watershed2.  According to
the Moodna Creek Watershed Atlas (May, 2008) the project site is located in an area identified
as an "important groundwater resource". A graphic from the Moodna Creek Watershed Atlas is
provided as Figure 3.2-1. The Figure shows the mapped area of groundwater resource in the
area of the site as generally in the Woodbury Creek floodplain between NYS Route 32 and
Interstate 87. According to the Atlas, "important groundwater resources" are the result of
geologic data locating sand and gravel deposits and other glacial geologic features in relation to
the water table. In general, sand and gravel aquifers can provide good well yields, but can be
more susceptable to contamination from surface spills and releases.  

According to a hydrogeology evaluation prepared by others, there is no extensive confining unit
between the overburden deposits and bedrock aquifer. Depth to groundwater in the overburden
deposits ranges from 4 to 18 feet below ground surface (bgs) across the Site, and groundwater
flow is predominately to the east, toward Woodbury Creek, with a southeast flow component in
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2 Moodna Creek Watershed Atlas, Orange County Watershed Authority, May, 2008

1 Remedial Investigation Report; Former Star Anchors and Fasteners (a.k.a. Star Expansion) Site, TRC
Engineers, Inc. September 16,2020.



the southern part of the Site. The reported flow velocity in the overburden aquifer based upon
slug tests performed by others is approximately 0.07 feet per day.

Existing Local Groundwater Wells

Two potable water supply wells serve the property.  A single well serves the existing Warehouse
building and is located at the south east corner of the building near Industry Drive. The depth
and construction of the well is not known. Information regarding the installation and yield testing
of the project water supply well was not found in recent water supply permitting information from
2009 and 2015 (see Appendix D). According to the project engineer, Pieterzak & Pfau
Engineers, and a report by MJS Engineering, the well has a capacity of 7.5 gallons per minute3

(see Appendix D).

A second well services the existing residence in the northeast portion of the site. the depth and
construction of the residential well is not known. Several shallow and deeper bedrock
groundwater monitoring wells are located on the property and were installed during
environmental investigations for the property.

An environmental database identifies local wells that are listed in the federal US Geologic
Survey database and the NYS well database. A total of 23 wells were identified within a
one-mile radius from the project site. The owners from most of the wells are not identified in the
database. Cornwall-on-Hudson municipal wells are located approximately one-half mile
northwest of the site on Taylor Road  and across Interstate 87.

Existing Water Usage 

Water usage information for the existing warehouse was documented in the Existing Water
System Modification report prepared by Pietrzak & Pfau Engineering & Surveying, PLLC,
revised July 2015.  The report was prepared for Orange County Department of Health (OCDOH)
to modify the facility water supply system approval, which is a Non-Transient Non-Community
Water System  (ID #3530250).  

Due to an increase in the average daily and peak day rates of treated water, the project
engineer proposed the installation of two 5,000 gallon water storage tanks in series. The
storage tanks are located inside the warehouse building and allow for water storage to meet
peak water demands. The well pump for the warehouse has a capacity of 7.5 gallons per minute
and the water treatment system is rated at 15 gallons per minute. The well pump has the
capacity to pump up to 10,800 gallons per day. Average daily water usage from January 2013 to
November 2014 is provided in the Existing Water System Modification Report (see Appendix D).
The average daily water usage for that period, based on daily water usage logs, is 2,308 gallons
per day.

3.2.2 Potential Impacts

Development Water Demand

The project engineer indicates that the proposed warehouse addition will not require additional
water demand. The applicant has indicated the expansion will add needed storage space and
that the space will not require the adding of additional employees.  The proposed 50,000 square
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3 Engineer's Report Water Treatment Modifications, MJS Engineering & Land Surveying, PC, August,
2009. 



feet of storage space is an increase of approximately 27 percent of the existing warehouse
space. If the current water usage were to be increased proportionally to the building square
footage, then a 27 percent increase in average daily water usage would be an additional 623
gallons per day. The total estimated future average water usage would be 2,931 gallons per
day. This volume is well below the existing well capacity of 10,800 gallons per day.

The continued use of an existing long-term water supply well at its current location and pumping
rate will not impact nearby water supply wells.

Petroleum Leaks and Spills

Petroleum leaks and spills have the potential to impact both surface water and groundwater
(aquifer) resources. The Star Warehouse currently  does not have underground or aboveground
petroleum storage tanks and therefore, petroleum leaks and spills are limited to cars and trucks
accessing the property. The proposed warehouse expansion is likely to include an emergency
service fuel storage tank to service fire safety pumps, in the event that electrical power is lost at
the warehouse.  The size and location of the storage tank has not been determined. It will likely
be located in the area of the proposed new water storage tank in the southwest portion of the
site, near Industry Drive. Any on-site fuel oil tank will have secondary containment and be
installed according local and NYSDEC petroleum storage tank regulations.  Depending upon
the size of any future petroleum storage tank, the tank may require Petroleum Bulk Storage
registration with the NYSDEC, per 6 NYCRR Part 613.   If the total storage capacity of on-site
aboveground tanks is greater than 1,100 gallons, the tanks will be registered with the NYSDEC.
 
Petroleum leaks or spills from vehicles typically occur during vehicle accidents where fuel
storage tanks are damaged. These spills would be responded to by emergency service
responders including The Town of Cornwall Fire Department and the spill would be contained to
the pavement to the extent possible.  Minor leaks of petroleum onto pavement is designed to be
treated in the proposed stormwater management facilities. The proposed expansion of the
warehouse is not expected to increase the risk to local aquifers from petroleum leaks and spills.

3.2.3 Mitigation Measures

As described above, the average daily water withdrawal rate following the warehouse expansion
is not expected to change from existing withdrawal rates. The actual measured average daily
withdrawal rates are well below the rates permitted by Orange County Department of Health in
the water treatment system permit (# 3530230). The water treatment system was approved to
treat the water at a rate of 15 gallons per minute (GPM) with a pumping rate of 7.5 gpm or
10,800 gallons per day. The average daily usage rate in 2013 and 2014 was 2,308 gallons per
day.

No petroleum or hazardous materials will be stored in the existing or proposed warehouse
expansion space, with the potential to impact the underlying shallow or bedrock aquifers. The
fire safety consultant has recommended an emergency service fuel oil storage tank to service
fire safety pumps.  Any on-site fuel oil tank will have secondary containment and be installed
according local and NYSDEC petroleum storage tank regulations.  

The proposed stormwater management facilities for the expanded warehouse space and
parking areas are designed to treat the stormwater run-off from new pavement, including minor
leaks of petroleum from vehicles onto pavement. 

Groundwater Resources 
November 30, 2022

Star Warehouse Expansion - DEIS 
3.2-3



No further groundwater mitigation measures are required or proposed for the planned
warehouse expansion.
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Figure 3.2-1: Groundwater Resource Map
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: Moodna Creek Watershed Atlas, 2008
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3.3 ECOLOGY (FLORA AND FAUNA)

The 36.9 acre subject site is the location of an existing warehouse facility with associated
parking and outbuildings. The eastern boundary is the relatively undisturbed Woodbury Creek
corridor. South of the site is another warehouse facility, to the north is a residential
development. The New York State Thruway forms the western boundary of the site, separating
it from the natural lands associated with Schunnemunk Mountain to the west. According to the
NYSDEC database (EAF Mapper) no portion of the property is a designated significant natural
community, and no rare or threatened plants are known to occur in the area.

3.3.1 Existing Conditions

Vegetation Existing Conditions

Site observations were conducted by Steve Marino, PWS of Tim Miller Associates in May and
July of 2021. Dedicated wildlife and vegetation inventories were conducted on July 25, 2021.
The inventory date included five hours of time in the field. The investigation employed a series
of random/zig-zag transects with observation, listening, and/or ground searches being
conducted as site specific features changed along the walking transect route. The random
nature of these transects allowed the investigator to observe and actively investigate features of
interest along the way. This tactic also allowed data to be collected from a greater variety of
micro-habitats. The following conditions were noted.  

The site is relatively flat from west to east and north to south throughout development area, with
a hillock to the east of the existing building. This hill contains an existing residence and a cell
tower enclosure. Along the eastern edge the property slopes down steeply to the stream
corridor. The majority of the development area is maintained as managed lawn, with sparse
landscaping around the existing building (see Aerial Photo, Figure 3.3-1). Vegetation outside of
the development area is characterized by a wooded fringe along the edges of grass areas east
of the site access road. Trees along this wooded edge include black walnut, mulberry, black
locust, Norway maple and occasional oaks and red maple. Grasses and forbs are dominated by
clover, lesser celendine, plantain, and several species of wildflowers. The 1994 infrared aerial
photo (Figure 3.3-2) shows the extent of the managed landscape and previously disturbed
areas of the site. This photo also clearly shows the wooded area in the northeast corner of the
site. It also shows a former parking lot southeast of the existing building, which is now lawn
area. 

The location of the proposed building extension is currently maintained as a gravel parking area
(Figures 3.3-1, 3.3-2 and the attached photos). A few small trees along the north side of the
existing building will be cut to connect the new extension. No other trees are expected to be cut
for this proposal. The location of the proposed stormwater treatment basin is maintained as
lawn/meadow.

The stream corridor along the eastern boundary of the site has similar woody vegetation along
its banks. Site observations and historic aerial photos show that much of the stream corridor
was filled, resulting in steep banks and opportunistic vegetation growing in this area. The rapid
flow of water in the stream prevents any vegetation from growing within the channel itself.

A table of those plant species that were observed on the site is provided below.
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Note: Species observed during site visits - 5/25/21 and 7/26/21

Lamb’s quarters (Chenopdium album)
Purple loosestrife (Lythrum salicaria)
Milkweed (Asclepsias syriaca)
Daisy fleabane (Erigeron strigosus)
Butter and eggs (Linaria vulgaris)
Curly leaf dock (Rumex crispus)Fescue (Festuca spp)
Bedstraw species (Galium spp.)Redtop (Agrostis gigantea)
Goldenrod species (Solidago spp.)Barnyard grass (Echinocloa crus-galli)
Yarrow (Achillea millefolium)Cattail (Typha latifolia)
White clover (Trifolium repens)GRASSES AND SEDGES
Red clover (Trifolium pratense)
Dandelion (Taraxacum officinale)Tree of Heaven (Ailanthus altissima)
Virginia creeper (Parthenocissus quinquefolia)Green ash (Fraxinus pennsylvanica)
Bittersweet (Celastrus orbiculatus)Eastern hemlock (Tsuga canadensis)
Cow parsnip  (Heracleum maximum)Slippery elm (Ulmus rubra)
Poison ivy (Toxicodendron radicans)Black cherry (Prunus serotina)
Queen Anne’s lace (Daucus carota)Eastern cottonwood (Populus deltoides)
Pokeweed  (Phytolacca americana)Black locust (Robinia pseudoacacia)
Grape (Vitis spp.)Black walnut (Juglans nigra)
Bachelor’s button (Centaurea cyanus)Catalpa (Catalpa speciosa)
Narrowleaf plantain (Plantago lanceolata)Japanese yew (Taxa baccata)
Broadleaf plantain (Plantago major)Norway maple (Acer platanoides)
Celendine (Ranunculus ficaria)Red maple (Acer rubrum)
Mugwort (Artemisia vulgaris)Magnolia (Magnolia acuminata)
FORBS AND VINESSycamore (Platanus occidentalis)

Mulberry (Morus alba)
Multiflora rose (Rosa multiflora)Pin oak (Quercus palustris)
Buckthorn (Rhamnus cathartica)Red oak (Quercus rubra)
SHRUBSTREES

Common Name (Scientific name)
Table 3.3-1 Project Site Vegetation

Wildlife Existing Conditions 

No rare or unusual wildlife species were observed on the site. During the two days of
observations, only eastern gray squirrels (Sciurus carolinensis), chipmunk (Tamias striatus),
woodchuck (Marmota monax) and common resident bird species were observed. This is not
unusual considering the site’s current use and the amount of managed landscape surrounding
the existing building. The area of the proposed warehouse expansion does not provide any
wildlife habitat value.

The level of past site disturbance is reflected in the habitat potential and number of species that
are expected to be observed on these parcels. Green frogs, American toads, raccoons, garter
snakes and other small mobile species may utilize the wetland corridor system. Some of the
smaller bird species (wrens, sparrows, bluebirds) likely feed on the seeds of the grasses and
wildflowers that are found on the site.
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Regarding threatened or endangered species, the DEC Environmental Resource Mapper
identifies one reptile species (timber rattlesnake, Crotalus horridus) and two bat species
(northern long-eared bat (Myotis septentrionalis) and Indiana bat (Myotis sodalis)) as being
known to occur in the area of the site. 

Timber rattlesnake (Crotalus horridus). The timber rattlesnake utilizes several different
habitat types during its annual lifecycle. Because timber rattlesnakes must hibernate in order to
survive the winter months, the hibernacula or den is a particularly crucial habitat component.
Dens are typically located in very mountainous or hilly regions. Reported elevations from known
dens range between 500 and 1640 feet above sea level. Most dens in the northeast occur in
steep rock outcrops, talus slopes, cliff and ledge communities and along rocky crests. Fissures
and crevices in the exposed bedrock create underground chambers that extend down below the
average frost line. Timber rattlesnake dens generally have a southern, southwestern, or south-
eastern exposure. This is thought to create a more favorable thermal environment by maximiz-
ing the amount of solar radiation that the den receives. 

Transient habitat is generally defined as the rough and rocky terrain that is within approximately
650 feet of the den. A considerable portion of this habitat is covered by scattered rock outcrops,
slab rocks and/or talus rock. These rocky conditions favor a plant community that is particularly
open and sparsely forested.  Common species include various grasses, sedges and low herbs,
as well as several shrubs like mountain laurel (Kalmia latifolia), blueberry (Vaccinium spp.) and
huckleberry (Gaylussacia baccata). One researcher has described these areas as grassy
mixed-hardwood knolls. 

Males and non-gravid females typically leave the transient habitat in early summer to move into
their summer foraging habitat. Movement through this foraging habitat appears to be continuous
throughout the remainder of the active season and frequently encompasses large areas of the
landscape surrounding the den.

As noted above, the NYSDEC indicated that rattlesnakes have been recorded within some
distance of the subject property. Based on an analysis of existing aerial photography and exist-
ing on site conditions the elevation, landscape, and geologic conditions do not meet the require-
ments for snake habitat. The undisturbed forest and rocky terrain west of the Thruway, associ-
ated with Schunnemunk Mountain (see Figure 3.3-3) are the likely location of the rattlesnake
observations, but the presence of the New York State Thruway would prevent the movement of
snakes east to the subject property. While it is possible that snakes could move through the
existing culvert system under the thruway as part of annual foraging movement, it is unlikely
given the lack of suitable habitat waiting on the east side of the highway.

Indiana and northern long-eared bats. The New York State DEC fact sheet for Myotis bats
describes the habitat requirements as follows:

The myotis bats (Northern long-eared and Indiana) “spend winter hibernating in caves and
mines, called hibernacula. They typically use large caves or mines with large passages and
entrances; constant temperatures; and high humidity with no air currents. Specific areas where
they hibernate have very high humidity, so much so that droplets of water are often seen on
their fur. Within hibernacula, surveyors find them in small crevices or cracks, often with only the
nose and ears visible. During summer, northern long-eared bats roost singly or in colonies
underneath bark, in cavities, or in crevices of both live and dead trees. Males and
non-reproductive females may also roost in cooler places, like caves and mines. This bat seems
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opportunistic in selecting roosts, using tree species based on suitability to retain bark or provide
cavities or crevices. It has also been found, rarely, roosting in structures like barns and sheds. ”

This type of habitat does not exist in the area of the proposed site improvements. No
hibernacula are available on the site, and no significant trees meeting the description of the
summer roosting trees will be cut for the proposed building extension.

3.3.2 Potential Impacts

The proposed area of warehouse expansion and ground disturbance, including for the
warehouse, parking areas, emergency access and stormwater basin currently consists of
previously disturbed lawn area or gravel or asphalt parking lots. These areas currently provide
no significant habitat for local flora or fauna. No trees will be removed for the proposed
development. The existing wooded fringe and stream corridor habitat in the eastern portion of
the site will remain undisturbed by the proposed development. 

3.3.3 Proposed Mitigation

Since no undisturbed habitat or areas of significant vegetation or potential habitat value will be
disturbed by this proposal, no mitigation for potential adverse impacts to vegetation or wildlife is
proposed is required.
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Figure 3.3-1: 2016 Aerial Photo
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: New York State GIS Orthoimagery



Figure 3.3-2: 1994 Infrared Aerial Photo
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: New York State GIS Orthoimagery
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Figure 3.3-3: 2016 Aerial Photo, Wider Shot
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: New York State GIS Orthoimagery



3.4 TRANSPORTATION

This transportation section provides a summary of the Transportation Study for the Star
Warehouse expansion, June 28, 2022. The full Transportation Study and technical documents
were completed in 2022 and are provided as Appendix G of this DEIS.  

3.4.1 Existing Conditions

The subject property contains an existing 184,835 square foot warehouse located at 20 Industry
Drive. The subject site is located off of Industry Drive, a private road, which also services the
adjacent 19 Industry Drive with 129,000 Square feet of warehouse space, which is not part of
this project. The combined square footage of the two properties is approximately 314,835
square feet. An existing single family residence and a cellular telephone tower near Creamery
Hill Road are also located on the subject property.

The project site  is located off of NYS Route 32 in the southern portion of the Town of Cornwall,
Orange County, New York. The location of the site is shown on maps in Figures 1 and 2. The
project site has parking on the east and west sides of the building.

NYS Route 32 is a two lane road paralleling Interstate 87 (The Thruway) in eastern Orange
County. NYS Route 32 is classified by New York State Department of Transportation (NYS
DOT) as a urban minor arterial and has one eleven foot travel lane in each direction. The speed
limit on NYS Route 32 is 55 miles per hour in the area of the project site. 

Interstate 87 (The Thruway) parallels NYS Route 32 with interchanges at Interstate 84 in
Newburgh and Route 17 (Soon to be Interstate 86) Harriman interchange. The Thruway
provides for regional north south travel in this section parallel to NYS Route 32. With the
presence of Interstate 84 most regional traffic does not use NYS Route 32  between the City of
Newburgh and Harriman in this area. NYS Route 32 widens out near Woodbury Commons in
southern most part of the Town/Village of Woodbury.

The project site has a single primary access point onto NYS Route 32, from Industry Drive.
Industry Drive is a private road, approximately 30 feet in width, which provides access to the site
(20 Industry Drive) and an adjoining warehouse property to the south at 19 Industry Drive. The
subject property has a second access drive to Creamery Hill Road to the north, which also
accesses NYS Route 32. The Creamery Hill driveway is typically not used by employees,
visitors or deliveries to and from the site.

Existing Peak Hour Volumes

Traffic counts were collected at the single studied intersection, NYS Route 32 and Industry
Drive. Hourly volume data was obtained on April 6, 2022, 7:00 a.m. to 9:00 a.m. and 4:00 p.m.
to 6:00 p.m. at NYS Route 32 and Industry Drive as shown in Appendix G, Attachment B. The
traffic analyses is based upon traffic flow rates that are represented by the fifteen minute flow
rates in the peak hours. Peak hour factors are adjustments to increase traffic flows to the 15
minute peaking characteristic of the location. Existing peak hour turning movement volumes at
the intersection of Industry Drive and NYS Route 32 are shown in Appendix G, Attachment A
Figure 2. 
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Effects of Covid-19 Pandemic

Traffic data from the New York State Department of Transportation’s count station on NYS
Route 32 pre Covic-19 were compared to more recent data in the same section of roadway to
determine the impact of the Covid-19 pandemic on 2022 traffic counts. This Covid-19 pandemic
review is provided in Appendix G, Attachment C with background data in Appendix D. The
review concluded that no adjustment was needed for the existing April 2022 traffic. 

Accident Data

Region 8 Orange County data covering 2016 and 2017, the most recent data available, was
examined for High Accident Locations (HAL) extending into Route 32 within one- half mile of the
site (Stations 32 83011066 to 32 83011075) in either direction. HAL locations include Priority
Investigation Locations (PIL) Safety Deficient Locations (SDL) and Priority Investigation
Intersections (PII) locations. The 2017 data showed no PIL, SDL, nor PII locations in this mile
section of road.

Accident data from 2016 to 2021 was review for the three tenth miles sections at the Industry
Drive intersection with NYS Route 32. Appendix G, Table 2 provides a summary of vehicle
collisions near the Industry Drive intersection and causes. The three tenth of a mile sections
had on average one (1) vehicle collision with another vehicle per year and none reported with
trucks. Of 20 collisions reported over a five year period, 15 were with animals or off road
objects.

NYS Route 32 Road Speed Study

The speed of vehicles traveling on NYS Route 32 is important for assessing the safety of future
vehicles entering and exiting the project site. The speed limit on NYS Route 32 is 55 miles per
hour in vicinity of the Industry Drive. 

A speed survey was conducted on NYS Route 32 approaching Industry Drive. The 85th
percentile speeds (the speed at which 85 out of every 100 vehicles are driven at or under) is
typically considered as the design speed
. 
Vehicle speeds approaching Industry Drive during clear, daylight, uncongested conditions are
59 miles per hour northbound and 56 miles per hour southbound. 

Industry Drive Sight Distance 

Sight distance is typically defined as the distance a motorist can see objects or approaching
vehicles before their line of sight is blocked by an obstruction. Stopping sight distance is defined
as the distance needed for drivers to see an object on the roadway ahead and bring their
vehicles to a complete stop before colliding with the object. Stopping sight distance is derived
using vehicle speed and also accounts for the vertical geometry of the road (grades). While
stopping sight distance is “fundamental to intersection operation”1, “To enhance traffic
operation, intersection sight distance that exceed stopping sight distances are desirable along
the major road”.2  The speed data near the Industry Drive driveway, described above was used
for the estimation of stopping sight distance and intersection sight distance.
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The project engineer (Pietrzak & Pfau, PLLC) surveyed the sight distance at the Industry Drive
shared driveway and found the distance to be 550 feet to the north and 585 feet to the south.
These distances meet the stopping sight distance criteria for the "all conditions" 85th percentile
speeds for both northbound and southbound traffic (see Appendix G -Table 4).

3.4.2 Future No-Build Traffic Conditions

Typically a project's traffic impact is determined by comparing future traffic conditions without
the project's traffic (the 2024 No-Build Condition) to traffic conditions with project-generated
traffic (the 2024 Build Condition). 

No-Build traffic conditions are ascertained based on a number of factors: (1) improvements in
the local road network that are planned or underway; (2) traffic from general population growth
in the local area and, (3) traffic from identified development projects in the project site vicinity
excluding the Star Warehouse project. The two future conditions, No Build Condition and Build
Condition, provides for identification of both the cumulative impact and the specific impacts of
the Project, as required by SEQR.

The Orange Country Transportation Council Federal Fiscal years 2020-2024 Transportation
Improvement Program did not list any proposed projects on NYS Route 32 in the Town of
Cornwall.

Background growth of 0.5 percent annually over three years was added to the No-Build and
Build volumes to account for local growth and other projects not included in the list of No-Build
projects.

The Town of Cornwall was contacted with regard to proposed projects before the Town
Planning Board and the projects included the Storm King Art Center expansion and the Treetop
Warehouse. These two projects and the background growth factor were used to establish the
No-Build traffic conditions for the intersection of Industry Drive and NYS Route 32 (see
Appendix G, Attachment A Figure 3).

3.4-3  Future Build Traffic Conditions

Project Trip Generation and Distribution

The Applicant, proposes a 50,000 square foot expansion of the existing warehouse building,
which has 185,835 square feet of space. Industry Drive is used by the 185,835 square foot
existing Star warehouse and by the adjacent warehouse with approximately 131,500 square
feet of space. The total warehouse space currently utilizing Industry Drive is 317,335 square
feet.  The trip generation rates during the peak hour are shown in Appendix G - Table 9. The
actual trip rate is based on the total square footage of all the buildings using Industry Drive and
traffic using Industry Drive, as counted in April 2022. The actual counted trips rates more closely
match the rates for typical "Warehouse" as opposed to "Light Industrial use". 

The Light Industrial use rates were included to provide a sensitivity analysis, as requested by
the Town of Cornwall. The trip generation rates for Light Industrial uses are higher than for
Warehouse uses (see Appendix G - Table 9). These rates were used to both generate traffic for
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the site, and to analyze the future level of service at the studied location. The use of Light
Industrial rates provides a "worst case" traffic generation scenario. Future Parking and Loading 

Future Loading

The number of loading areas required is based on discussions between the Planning Board and
Applicant, according to the Town Code (158-16B (38). There are currently 11 tractor trailer
loading bays at the warehouse and four (4) new loading bays are proposed. 

Future Parking

The estimates for the required number of proposed parking spaces are based on the newly
proposed warehouse square footage and not on employees. Proposed future parking is
discussed in Section 5.0 of the Transportation Study (Appendix G). 

The Parking Generation Manual (Institute of Transportation Engineers 5th Edition, January
2019) provides estimates for parking based upon Warehouse studies (ITE Code 150). The
Parking Generation Manual indicates an average parking rate of 0.39 spaces per 1000 square
feet and 0.47 spaces per 1000 square feet at the upper 95% confidence level. These rates
equate to 93 spaces on average and 111 for the 95th percentile. A total of 110 parking spaces
are proposed. The proposed parking meets the existing rate of parking per 1000 square feet
and is nearly double the minimum rate allowable. 

3.4-4 Level of Service Conditions

Existing Conditions Level of Service

Level of service is a grade descriptor A to F, of how well intersection movements work using
delay as the primary operating characteristic. As delays increase so does driver frustration.
Volume to capacity ratio is also used as determinate of level of service. Level of service criteria
is described in Appendix G - Attachment H.  

The level of service was determined for Industry Drive at NYS Route 32 for the Existing
condition. The level of service analyses for this location is provided in Appendix G Attachment I.

All of the studied intersection lane groups operate with additional available capacity and operate
at the most efficient levels of service A to B during the a.m. peak hour and level of service A to
C in the p.m. peak hour. Level of service is summarized in the Transportation Study (Appendix
G - Table 14).

No-Build Level of Service

In the No-Build condition, the level of service at the studied intersection can be expected to
remain at efficient levels of service A to C with no change in level of service from the Existing
Condition (see Appendix G - Table 14).

Build Condition and Sensitivity Analysis at Industry Drive and US Route 32

The Project site is projected to add 10 trips in the a.m. peak hour and 11 trips in the p.m. peak
hour. The sensitivity analysis using light industrial for the expansion would add 38 trips in the
a.m. peak hour and 24 trips in the p.m. peak hour.
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The level of service will remain unchanged from the Existing Condition through both the Build
condition (proposed Warehouse use) and Sensitivity Build Condition (treating the 50,000 square
feet as light industrial) (See Appendix G - Table 14).

3.4-5  Mitigation

The proposed project will result in the reconstruction of the site access including the removal of
an existing island. A replacement sign will be placed further from the travel lanes and out of the
state right-of-way. These site access changes are subject to New York State Department of
Transportation Highway Permit Approval. These improvements are intended to improve safety.
As part of the proposed expansion, Industry Drive would be resurfaced in its existing footprint.
The existing guiderail that runs along Industry Drive near Woodbury Creek will be replaced.

New wayfaring signs are proposed primarily to help new truck drivers, new employees, and
package mail delivery drivers and will include direction to 19 Industry Drive not only at the
entrance but at the two junctions as vehicles traverse Industry Drive.

The proposed parking and loading is more than adequate to meet zoning requirements. The
land banking of 130 spaces provides assurance that the facility parking needs can be met in the
future. The newly proposed parking and loading areas will be delineated with pavement
markings as part of the construction process. Land banking of spaces is an environmental
mitigation to reduce impervious pavement when applicable. Land banking can be permitted
under 158-16 A (7)(c) of the Cornwall Town Code.

The  emergency access at the northwest corner of the property connecting to Star Road will be
improved. This emergency access is currently an unpaved road with no controls. The drive will
be paved and  will be gated and locked to prevent unauthorized use. A standard Town of
Cornwall emergency service lock box will be used at the emergency access.

A number of accidents near the site involved vehicles running off the road, and the cause of
those accidents is unknown. The Applicant will work with NYSDOT for the removal of any
vegetation in the NYS Route 32 right-of-way near the site entrance, which may improve safety. 

The applicant will work with the NYSDOT regarding any necessary driveway warning signs and
associated TRUCK or other auxiliary plates as part of the Highway Work Permit.
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3.5 HISTORICAL AND ARCHEOLOGICAL RESOURCES

3.5.1 Existing Conditions

As described herein, the 35.4 acre subject site has been developed with a warehouse since the
late 1950's. The single residence on the property is shown in a 1940 aerial photograph and
likely dates from the early 1900's, similar to nearby homes and structures in the hamlet of
Mountainville. The aerial photo from 1940 shows fields and an orchard on the property as well
as woods surrounding Woodbury Creek.

The project site is near two properties listed on the National Register of Historic Places: the
Elias Hand House and the Mountainville Grange. This information is based upon a resource
review and information provided by the NYS Office of Parks Recreation and Historic
Preservation (OPRHP).

The Elias Hand House is a historic home located adjacent to the subject property, directly north
of Industry Drive and west of the Woodbury Creek.  It was built about 1830 and is a one and
one-half story, clapboard-sided wood-frame dwelling in the Greek Revival style. Also on the
property is a contributing wood-frame barn. It was listed on the National Register of Historic
Places in 19981.

The Mountainville Grange Hall is located on Route 32, between Creamery Hill Road and
Industry Drive. It is a two-story wood framed meeting hall built in 1904. The property was added
to the National Register in June, 1996. It was a meeting place for the local Mountainville Grange
chapter and as an informal community center until the 1960's2. It was used by the Masonic
Lodge in the 1980's and 1990's and is currently used as a day care center.

The NYS Office of Parks Recreation and Historic Preservation (OPRHP) provided a letter dated
September 22, 2016, that the proposed project will have "No Adverse Impact upon adjacent
historic properties. In addition, there are no archeological concerns associated with this project".
This letter was in response to a site plan and information provided by the project engineer in
2016 (see Appendix B - Correspondence).

3.5.2 Potential Impacts

The proposed building expansion will involve the grading of approximately 2.6 acres of mostly
disturbed  land. The grading and excavation has the potential to disturb archeological cultural
resources, should they be present on the property. Two properties on the National Register of
Historic Places are located near the property: the Elias Hand House and the Mountainville
Grange Hall.

After reviewing the proposed warehouse expansion site plan in 2016, the NYS OPRHP found
the project to have "No Adverse Impact" to both archeological and historic resources. The
current site plan and photos of the area of proposed disturbance were recently submitted to the
OPRHP for a confirmation of their 2016 determination.  
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The OPRHP recently provided two letters of determination in response to TMA's  request for
comments on the proposed Site Plan.  The letter from August 16, 2021 acknowledged that the
project area is adjacent to the Elias Hand House, which is listed in the State and National
Registers of Historic Places. Based upon a review of recently submitted information the
OPRHP, the Technical Preservation Unit "has no concerns regarding above ground /
architectural resources".  The letter dated August 17, 2021, indicates it is the opinion of the
OPRHP "that  no properties, including archaeological and/or historic resources, listed in or
eligible for the New York State and National Registers of Historic Places will be impacted by this
project". The letters from OPRHP are provided in Appendix B - Correspondence.  

3.5.3 Mitigation Measures

Based on the determination by OPRHP, the project will have no adverse impact to archeological
or historic resources.  Therefore, no mitigation measures are warranted or proposed.
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3.6 COMMUNITY FACILITIES AND SERVICES

3.6.1 Existing Public Services

The proposed warehouse expansion would involve the construction of a 50,000 square foot
addition to the existing 185,835 square foot warehouse, resulting in a total square footage of
235,835 square feet. This is an increase in square footage of approximately 27 percent. The
nature and schedule of site operations is not expected to change from the existing operations.
In general, the warehouse facility stores and distributes dry goods that are manufactured
off-site.
 
The warehouse expansion will create an incremental increase in the demand for community
services, specifically by emergency services, including police, fire protection and emergency
medical services. Since the project is not residential, the on-site facilities create no demand for
school services and will not in the future.

Police Department

The Town of Cornwall Police Department serves the Town to provide peace and security for
Town residents. The Department operates 24-hours per day out of 183 Main Street, Cornwall,
New York.  According to the Town website the Department has a staff of 20 officers and civilian
employees. The Chief of Police is responsible for the operation of the department. The
Department works closely with other law enforcement agencies on the Local, County, State and
Federal levels, including the Orange County Sheriffs Department and the New York State
Police.

Fire Department

The Star Warehouse site is served by the Cornwall Fire Department and the Cornwall Volunteer
Ambulance Corps. The Cornwall Fire Department is a volunteer department that serves the
residents of the Town of Cornwall,  Mountainville and Salisbury Mills. The  Department,
providing 24-hour per day coverage has three companies and respective firehouses and
equipment to serve the Town. Highland Engine Company #1 is located at 1 Quaker Avenue in
the Town of Cornwall.  Mountainville Engine Company #3 is located at 10 Star Road in the
Hamlet of Mountainville, approximately 700 feet north of the subject property on Star Road.

Ambulance and Health Services

The Cornwall Volunteer Ambulance Corps. provides emergency medical service to the residents
of the Town of Cornwall, Village of Cornwall-On-Hudson, Mountainville and Salisbury Mills. The
Ambulance Corps has a combination of both volunteer and career staff to provide 24 hour
coverage to the service area. The Corps has offices at 1 Clinton Street in the Town of Cornwall.

According to the facility manager, approximately 3 emergency service calls havee been made
for 20 Industry Drive over the past five years, including traffic accidents, medical emergencies or
fire calls.  
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Solid Waste

Currently, solid waste generated at the Star Warehouse facility is regularly collected and
disposed of by a commercial waste contractor, County Waste of Montgomery. Designated
waste collecting containers are located near entrances around the building. The waste
generated at the warehouse is generally commercial packaging waste. No hazardous waste is
generated at the warehouse facility.

3.6.2 Potential Impacts to Public Services

The proposed warehouse expansion will increase the storage space and capacity at the
warehouse, incrementally increasing the need for emergency services, as compared to existing
conditions. As described, the expansion would increase warehouse space by 50,000 square
feet or by approximately 27 percent.  According to the applicant, the expansion is not expected
to increase employees at the warehouse facility.  Increased traffic may result in accidents either
on-site or potentially off-site for facility related vehicles traveling to or from the site. The 2022
Transportation Study  indicates that the expansion will result in an increase in all traffic of 11
vehicles in the a.m. and p.m. peak hours (including trucks). This is a relatively low increase in
traffic and therefore, emergency calls related to project traffic are also anticipated to be low.
Emergency medical or fire emergency calls are expected to remain infrequent for the
warehouse, based upon the no specific changes in the use or operation of the warehouse, with
the exception of expanded storage space.

Solid waste will continue to be collected on a regular basis by County Waste of Montgomery
following the warehouse expansion. A designated area and containers for waste collection will
be provided for the new space. 

Overall, the warehouse addition is not expected to substantially increase emergency calls or the
demand for public services.

3.6.3 Mitigation Measures

Section 3.11 Emergency Services provides and discussion of Emergency Services and
proposed improvements to the site's overall emergency services infrastructure, including: a new
250,000 gallon water storage tank for fire protection water service, new fire pumps to provide
adequate pressure to fire hydrants and the new building sprinkler system, and a fire protection
sprinkler system to serve the proposed addition as well as the existing warehouse space.

In addition, a new paved emergency access  will be provided from Star Road, at the north end
of the site. The site entrance at Industry Drive and NYS Route 32 will be reconstructed to
remove an island and relocated the entrance sign. These improvements to the entrance are
expected to improve access and safety for all vehicles, including emergency service vehicles
accessing the site.

The above facility improvements will enhance the ability of the Town emergency response
agencies, especially the Town of Cornwall Fire Department to respond to any emergency or fire
incident at the Star Warehouse facility.
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3.7 VISUAL RESOURCES

3.7.1 Existing Conditions

Development Site Location - Visual Context

The Star Warehouse property site is located in the west central portion of the Town of Cornwall,
between NYS Route 32 to the east and Interstate 87  to the west. Interstate 87 carries regional
traffic northeast to southwest through the Town, while NYS Route 32 carries more local traffic in
generally the same corridor. These roads parallel Woodbury Creek and Moodna Creek to the
north which form a river valley containing the property. Woodbury Creek runs through the
subject site. The property is in a rural mixed use area containing residential, commercial and
parkland uses and the adjacent hamlet of Mountainville to the north.

The subject property site is located in a mixed-use area of commercial, industrial and
low-density residential development, undeveloped land and transportation uses, as shown in
Figure 2-2 Aerial Photo. The land uses in the area are predominantly low density residential,
although the subject site has supported manufacturing and warehouse uses since the 1950’s.
The adjoining 19 Industry Drive property was developed with similar warehouse space in the
1960’s. The subject property is located in the Planned Industrial Office (PIO) Zoning District.
This district is located between NYS Route 32 and Interstate 87.

The property is currently developed with the existing warehouse building, approximately
185,355 square feet in size. Driveways and parking areas are located on the east and west
sides of the building and a gravel parking area and a grassed lawn are located in the area of the
proposed warehouse addition. A single-family residence and a cell tower are located in the
northeastern portion of the site, along with wooded land. Industry Drive, a parking lot and a
water tower are located in the southern portion of the site.

The subject property is located in a river valley occupied by Woodbury Creek with the
topographic ridge of Schunnemunk Mountain to the west and the Cornwall Highlands to the
east. Topography on the project site is relatively level with the lowest elevations near Woodbury
Creek at approximately 240 feet. Elevations near NYS Route 32 are at approximately 300 feet
and slope gradually to the Creek and then rise to the area of the warehouse building at
approximately 270 feet. A low hill is located directly east of the warehouse, the location of the
cell tower. Interstate 87 is approximately 10 feet higher than the elevation of the warehouse
elevation, in the vicinity of the building.

Views of the site would be experienced predominantly by occupants in vehicles using the
nearby roadways in routine daily travel, such as to and from work. Viewers on Interstate 87
would be traveling at highway speeds and viewers on NYS Route 32 would also be traveling at
moderate speed.

The visual character of the NYS Route 32 corridor is rural residential and mostly wooded  with
limited commercial businesses along the road. Drivers on Interstate 87 have greater views of
the surrounding mostly rural landscape with scenic views of Schunnemunk Mountain to the west
and the Cornwall highlands to the east. The Star Warehouse building and the adjoining 19
Industry Drive building to the south may appear incongruous in the mostly rural landscape, but
as described, the two large buildings have been part of the local landscape since the 1950's and
1960's. The round silver water tower on the property can be seen as a local visual landmark.  
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Views in the vicinity of the project site are depicted in photographs presented in Figure 3.7-1
Photographs. A key to the locations of the local viewpoints are shown in Figure 3.7-2. A key to
the two viewpoints from Storm King Art Center are shown in Figure 3.7-3.

Views of the project site from nearby streets and public vantage points were reviewed during
several site visits. The key views were selected to characterize views from nearby public roads
and specifically from two nearby properties where scenic views of the landscape are important:
Schunnemunk Mountain State Park to the west and the Storm King Art Center to the north of
the site.

Schunnemunk Mountain State Park

Schunnemunk Park contains over 3,300 acres and includes the highest point in Orange County.
The park is managed by the Palisades Interstate Park Commission and their non-profit partners,
the Palisades Parks Conservancy. Hikers encounter elevations up to 1664 feet and views of
adjacent valleys, portions of the distant Hudson River and surrounding forest and farm lands.

 Location 1 – This location is on the Sweet Clover trail which contains areas of
unobstructed views of the Woodbury Creek / Moodna Creek valley, Interstate 87 and
the Star Warehouse.  Looking to the northeast, the Hudson River is visible in the
distance from this vantage point.  The Star Warehouse building is clearly visible in
views toward the east but part of a vast valley landscape.  A photo from Location 1 is
provided in Figure 3.7-1, Photo 1.

 Location 2 – This location is from the Jessup / Sweet Clover trail which crosses a
meadow with elevations above Interstate 87 and the Star Warehouse property.
Similar to the views for drivers on Interstate 87,  the existing Star warehouse building
and water tower is a prominent feature in the views towards the southeast from this
location. Opposite Creamery Hill Road, the Jessup /Sweet Clover trail turns toward
the northeast away from Interstate 87  and views of the Star Warehouse property. A
photo from Location 2 is provided in Figure 3.7-1, Photo 2. 

Views from Local Roads

 Location 3 – This location is at the intersection of Taylor Road and NYS Route 32
facing in a southwest direction. For drivers on Route 32, the warehouse building is
partially visible through trees during periods when leaves are not on the trees (late
fall through early spring), although the building is mostly obscured by intervening
vegetation. NYS Route 32 is at a higher elevation than the building floor elevation
and therefore viewers look down across Woodbury Creek at the building. A photo
from Location 3 is provided in Figure 3.7-1, Photo 3. 

 Location 4 – Location 4 provides views of the property and building from Long Hill
Road, a residential street located on the hillside directly east of the site. This location
is approximately 2,000 feet from the building. Views of the building are largely
obscured by intervening vegetation, although the water tower was visible through the
trees. A photo from Location 4 is provided in Figure 3.7-1, Photo 4. 

 Location 5 – Location 5 provides the most direct public views of the Star Warehouse
building from local roads (northbound Interstate 87 provides direct views of the
building). The southbound view from Location 5 shows the north side of the building
and the field where the warehouse expansion is proposed. This view has no
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intervening vegetation or screening. Photos from Location 5 are provided in Figure
3.7-1, Photos 5 and 6.

Storm King Arts Center

Storm King Art Center is a 500-acre outdoor museum located northeast of the Star Warehouse
property, where large-scale sculpture and site-specific commissions from prominent national
and international artists are placed in the landscape. According to the Storm King Art Center,
the Center "has been dedicated to stewarding the hills, meadows, and forests of its site and
surrounding landscape", since 1960. Therefore, the visual landscape near the Storm King Art
Center is critical to its mission.

 Location 6 This location provides views from a hillside near the museum building.
The topographic hill is identified as Museum Hill and the location provides open
direct views towards the southwest across "South Fields" and towards the Star
Warehouse property. The cell tower on the Star Warehouse property is visible on the
horizon, but the warehouse building is obscured by intervening topography and
vegetation. A photo from Location 6 is provided in Figure 3.7-1, Photo 7. 

 Location 7 This location provides views from a low hill directly above the artist Maya
Lin's Storm King Wave Field. The Wave Field is southwest of this location and
further to the southwest are fields. The Wave Field is the southernmost art
installation at the Storm King Art Center, and therefore the closest to the warehouse
property. The cell tower on the Star Warehouse property is visible on the horizon
from this vantage point, but the warehouse building is obscured by intervening
topography and vegetation. A photo from Location 7 is provided in Figure 3.7-1,
Photo 8. A topographic profile from this location towards the Star Warehouse site
was created using GoogleEarth, and is provided as Figure 3.7-4.

3.7.2 Potential Impacts

The proposed warehouse expansion will introduce an addition to an existing warehouse building
expanding the footprint of the building approximately 120 feet to the north. The building height in
the new space will be increased from 20 to 40 feet. The grey metal siding will be similar in color
and appearance to the existing building. Drivers on Interstate 87 who are familiar with the
existing warehouse building will likely notice a change from the original building but not a
significant alteration of local views or the landscape. The expansion will not introduce a new
visual feature into the landscape, but rather expand upon a feature that has been part of the
local landscape since the 1950's.

Development of the project will alter the visual character of a short portion of Star Road and
Creamery Hill Road with a higher and more prominent building, closer to Creamery Hill Road.
These views of the building will be limited to local residents and visitors to the Hamlet of
Mountainville traveling on Creamery Hill Road.

Potential change in views from the seven key views identified above, are described as follows.
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Schunnemunk Mountain State Park 

 Location 1 – The expanded warehouse building will be visible for hikers on the
Sweet Clover trail from vantage points that have direct views of the Woodbury
Creek/Moodna Creek valley. As shown in Photo 2 the warehouse building is visible
but part of a large landscape and at a distance of approximately 1.2 miles.  From this
vantage point, and similar points from the eastern ridge line of Schunnemunk
Mountain the expansion is expected to be barely noticeable.

 Location 2 – The expanded building will be noticeable in the views towards the
southeast from this location, but will be an extension of the existing large building
and warehouse roof. The higher building roof line will be a change from existing
views, but not a significant change from the views of the existing building and water
tower, beyond Interstate 87 and below the rising elevations of Cornwall ridge to the
east.

Views from Local Roads

 Location 3 – Views of the expanded building for drivers on NYS Route 32 from this
vantage point will continue to be partially obscured by existing woods, between NYS
Route 32 and the warehouse building. The proposed construction will not remove
any existing vegetation.  

 Location 4 – Views of the expanded building from this vantage point on Long Hill
Road will remain largely unchanged due to the distance, intervening woods and
topography.  The building is generally not visible from this vantage point. 

 Location 5 – Drivers on Star Road and Creamery Hill Road will observe a higher and
more prominent building, closer to Creamery Hill Road. As indicated, existing views
of the building are direct, across an open field.  These views of the building will be
limited to local residents and visitors to the Hamlet of Mountainville traveling on
Creamery Hill Road.

Storm King Arts Center

Locations 6 and 7.  The warehouse building addition is not expected to be visible from any
vantage point at Storm King Art Center, based upon the distance and intervening topography
and vegetation. Figure 3.7-4 shows a profile from a hill in the southern portion of the Storm King
Art Center to the warehouse building. The proposed increase in building height from 20 to 40
feet will not be visible from the Art Center.  

Signage

The proposed development will include the reconstruction of the site entrance at Industry Drive
and NYS Route 32. An island will be removed and an entrance sign replaced and relocated to
the south side of the entrance. The sign location is shown on Figure 2-6 Entrance Plan. The
replacement entrance sign will be of similar size and construction as the existing sign but will be
slightly further from NYS Route 32. This relocation will not be a significant visual change for
drivers on NYS Route 32. 
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A new sign is proposed internal to the site to direct truck drivers and visitors to either 20
Industry Drive or the adjoining 19 Industry Drive building south of the site. This sign on the
eastern portion of Industry Drive will not be visible to drivers on local roads.

3.7.3 Mitigation Measures

The proposed building expansion will result in a modest change in the views of the existing
building from local vantage points, most prominently from Interstate 87, from the Jessup / Sweet
Clover trail in the meadow above Interstate 87, and for drivers on Star Road and Creamery Hill
Road adjacent to the property. The building addition will require an increase in height due to
current warehouse storage practices.  The location of the expansion is limited to the north end
of the building by the configuration of the existing building and the property. The expansion will
not introduce a new visual feature into the landscape, but rather expand upon a feature that has
been part of the local landscape since the 1950's.

Landscaping may provide a limited softening of the building addition, but the building cannot be
practically screened due to its size. Tree landscaping near the building is limited by proposed
stormwater detention and treatment basin at the north side of the addition, near Creamery Hill
Road. The applicant will develop an appropriate landscaping plan in consultation with the
Planning Board during the site plan review process.
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Figure 3.7-1 Existing Conditions Photographs 
Star Warehouse Expansion, Town of Cornwall, NY  

Tim Miller Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400  Fax: (845) 265-4418 
  

 

 

 
 

1) Location 1  - View towards project site from a vantage point on the Sweet 
Clover Trail, Schunnemunk Mountain State Park.  Star Warehouse is the building left 
of the water tower, facing northeast.       

     

 
 

2) Location 2 - View of Star Warehouse building from the Jessup / Sweet Clover 
Trail, Schunnemunk Mountain State Park. Interstate 87 is in foreground and the 
proposed expansion area is visible at the left end of the building, facing southeast. 

        



Figure 3.7-1 Existing Conditions Photographs 
Star Warehouse Expansion, Town of Cornwall, NY  

Tim Miller Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400  Fax: (845) 265-4418 
  

 

     

 
3) Location 3 – View in direction of the Star Warehouse building, largely 
obscured by trees. The building is in the photo middle-ground below the horizon, 
facing southwest. 

            
 

 
 

4) Location 4 – View towards project site from Long Hill Road with the  Star 
Warehouse building in the middle-ground of photo. The silver water tower is visible at 
center left, facing northwest.     
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Star Warehouse Expansion, Town of Cornwall, NY  

Tim Miller Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400  Fax: (845) 265-4418 
  

 

 

 
  

5) Location 5 View towards Star Warehouse from Star Road and Creamery Hill 
Road, facing south.  The proposed expansion area includes the gravel area in photo, 
facing south.             

 

 
 

6) Location 5 – Panoramic view of Star Warehouse and expansion area from Star 
Road and Creamery Hill Road, facing south.     

      



Figure 3.7-1 Existing Conditions Photographs 
Star Warehouse Expansion, Town of Cornwall, NY  

Tim Miller Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400  Fax: (845) 265-4418 
  

 

 
  

7) Location 6 – View towards site from Storm King Art Center towards the 
south. The cell tower and water tank on the property are visible above the 
tree line at center of photo.              

 

 
 

8) Location 7 – View towards project site from Storm King Art Center 
Wave Field.  The cell tower on the property is visible at center of photo in tree 
line, facing south.   
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3.8 HUMAN HEALTH

3.8.1 Existing Conditions

The subject property is a Class 2 Inactive Hazardous Waste Disposal Site (IHWDS) and has
been assigned NYSDEC Site No. 336008. Environmental consultants, TRC Engineers, Inc.

recently completed a Remedial Investigation Report for the property in September 20201. The
report investigated and describes soil, groundwater and soil vapor conditions for the site. The
following description of site history, existing environmental characteristics and concerns are
summarized from the Remedial Investigation Report.

A copy of the Remedial Investigation Report is provided in Appendix F.

According to the applicant, no petroleum or hazardous materials are currently stored at the
project site. No petroleum storage tanks are registered for the property, according to the
NYSDEC petroleum bulk storage and aboveground and underground petroleum storage tank
databases.    

Background

The existing conditions on the property and the local setting are described in Section 2.0 Project
Description. The Site is currently utilized to store and distribute various dry goods manufactured
off-site. The following summary of the historic site use is based TRC Engineers, Inc review of
the Eder Associates January 1995 Comprehensive Resource Conservation and Recovery Act
(RCRA) Facility Investigation Work Plan and available information on the NYSDEC IHWDS
database. The historic use information provided below is summarized from the Remedial
Investigation Report.

The Star Expansion Company (Star), the former occupant and owner, began operations in 1954
and manufactured a broad line of fasteners for residential, commercial and building industries.
In 1997 Star Expansion Company filed for bankruptcy and abandoned the site. Star NewCo
purchased the site out of bankruptcy in 1997 and entered into a Consent Order (D3-0001-96-12)
with the NYSDEC to perform specific remedial work. In 1997 Star NewCo also filed for
bankruptcy. The Site was then resold in 2004, again out of bankruptcy, to the current owner,
Cornwall Properties, LLC.

Previous manufacturing activities performed at the site included metal cold forming, die casting,
plastic injection molding, heat-treating, zinc plating, assembly, and packaging. Offsite supply
wells provided both potable water and for manufacturing. Currently all water is obtained by
on-site wells. A former waste water treatment plant (WWTP) discharged treated industrial waste
water directly to the Woodbury Creek pursuant to a NYSDEC State Pollutant Discharge
Elimination System (SPDES) permit.

Several environmental studies have been conducted for the property based upon former
activities and uses from 1994 through 2020. These studies are summarized in the Remedial
Investigation Report. Studies have identified elevated levels of VOCs in onsite soil, soil vapor,
and groundwater. The NYSDEC has indicated that VOCs are the primary contaminants of
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1 Remedial Investigation Report; Former Star Anchors and Fasteners (a.k.a. Star Expansion) Site, TRC
Engineers, Inc. September 16, 2020.



concern (COCs). Historically, metals have also been detected in soil and groundwater in limited
areas.

In 1997 Innovative Recycling Technologies (IRT) and Hopekins Environmental Management,
Inc. completed remediation activities of the most serious Areas of Concern on the property,
including removing underground tanks and filterbeds associated with the former wastewater
treatment plant, excavation and off-site disposal of soils related to waste lagoons, excavation
and off-site disposal of former landfill materials and soil, capping of a former waste area, and
the installation of monitoring wells. Since 2006 TRC Engineers, Inc has been involved with
further site assessment and monitoring, including the completion of field pilot tests for a
sub-slab depressurization system to reduce the potential for soil vapor migration into the
warehouse building (2008). The 2020 Remedial Investigation Report provides the NYSDEC with
a summary of previous work completed at the site and an assessment of overall environmental
conditions at the property.

Site Areas of Concern

Previous environmental studies and the 2020 Remedial Investigation Report describe eight (8)
Areas of Concern on the site. Table 3.8-1 is provided from the Remedial Investigation Report
and summarizes the Areas of Concern and these areas are shown in Figure 3.8-1.

Additional sampling of this structure
has been requested by the NYSDEC
and NYSDOH during this RI.

VOCs in sub-slab vapor.AOC No. 8: Onsite
Residential Structure

First phase of SSDS design
completed. NYSDEC comments
regarding the December 2008
preliminary design have not been
received to date.

Elevated VOCs in sub-slab
vapor and indoor air.

AOC No. 7: Onsite Main
Warehouse Building

At the time of this RI, extent of VOC
impacted groundwater unknown.

Elevated     VOCs     in
groundwater.

AOC No. 6: Former
Solvent Recovery Still/Oil
Water Separator Area

Soil remediation was previously
performed by others in this AOC.

Elevated TPH in soil.
Potential VOCs and SVOCs
in soil and groundwater.

AOC No. 5: Former
Wastewater Treatment
Area – East

Prior to this RI, extent of VOC
contamination, if any, was unknown.

Potential elevated VOCs and
metals in soil.

AOC No. 4: Former Scrap
Metal/Waste Oil Storage
Area

Soil remediation (tank
decommissioning and excavation and
offsite disposal) was previously
performed by others in this AOC.

Elevated VOCs and total
petroleum hydrocarbons (TPH)
in soil; elevated VOCs in
groundwater. Potential VOCs
and SVOCs in soil and
groundwater.

AOC No. 3: Former
Wastewater Treatment
Area (SWMU-3)

Soil remediation (grading and
capping) was previously performed by
others in this AOC.

Elevated VOCs   in
groundwater.

AOC No. 2: Former
Waste Pile Area
(SWMU-2)

Soil remediation (excavation and
offsite disposal) was previously
performed by others.

Elevated metals and VOCs in
soil; elevated VOCs in
groundwater.

AOC No. 1: Former Landfill
(SWMU-1)

Current StatusNature of ConcernArea of Concern No.

Table 3.8-1
Areas of Concern (AOC) Summary
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As indicated on Figure 3.8-1 -Remedial Investigation Sample Location Map, six of the identified
Areas of Concern (AOC's) are located east of the warehouse building, in the area between the
building and Woodbury Creek to the east.  None of the AOC's are located in the area of the
proposed warehouse expansion. AOC No. 6 is at the east central edge of the building and is
identified as a former solvent recovery still / oil water separator area.  Sampling in the area of
AOC No. 6 indicates shallow soil and groundwater impact from volatile organic compounds
(VOC's).  

Area of Concern No. 7 is the on-site main warehouse building related to volatile organic
compounds found at elevated levels in sub-slab vapor samples. Samples of air (vapor) were
collected below the concrete building slab and all of the samples collected contained elevated
concentrations of chlorinated volatile organic compounds (cVOC's) predominantly
tricholoroethene (TCE) an industrial solvent commonly used in the 1950's and 1960's.  

According to the Remedial Investigation Report, elevated concentrations of volatile aromatic
compounds including; acetone, methyl-ethyl-ketone, ethanol and others were detected in indoor
air samples in the warehouse. As further described in Section 3.8.3 Mitigation Measures, it is
likely that site remediation measures will include a sub-slab depressurization system to address
soil vapor under the building. 

The area of the warehouse expansion at the north (northeast) side of the warehouse, was not
identified as an Area of Concern, since this area was historically not used for industrial
processes or waste disposal. Soil and groundwater samples were collected in this area during
the installation of monitoring wells MW-111S and MW-111D.  The location of the samples is just
beyond the footprint of the building, but in the area of the proposed stormwater basin, as shown
in Figure 3.8-1.  A single soil sample was collected and identified as TRC-MW-111. This sample
was analyzed for volatile organic compounds (VOC) and contained no constituents above the
laboratory detection limit. The groundwater sample, identified as  STAR-MW-111S contained no
VOC compounds above the laboratory detection limit, with the exception of acetone. The level
of acetone was below the NYSDEC groundwater quality standard.  The sampling results are
provided in Tables 7 and 9 in Appendix E - Remedial Investigation Report. 

The sampling results from a single soil sample in the area of the proposed expansion do not
show any indication of contamination related to former industrial activity in soil.

3.8.2  Potential Impacts

The proposed warehouse expansion is not contingent upon nor is it constrained by the
implementation and completion of any future site remediation.  Following discussions with Mr.
Jeff LaRock, the TRC environmental project manager, the NYSDEC and the NYS Department
of Health will likely require additional groundwater sampling and soil vapor intrusion (SVI) air  
sampling prior to the preparation of a Focused Feasibility Study (FFS) to develop remedial
action alternatives which will be used for site clean-up2.  The NYSDEC and the NYSDOH are
currently reviewing the results of a June 2022 report on the most recent soil vapor intrusion
testing (see Appendix F).   

It is noted that site remediation options or the extent of clean-up have not yet been determined
by NYSDEC and NYSDOH, since the investigation data is still under review by those agencies.
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The proposed area of warehouse expansion, including the proposed stormwater management
areas are not identified as Areas of Concern (AOC) in the Remedial Investigation Report. The
limited grading, excavation for the building foundations and grading for the stormwater
management facilities and expanded loading dock area are not expected to encounter
contaminated soils. The proposed warehouse expansion will not affect the health and safety of
construction workers building the expanded space.

The warehouse expansion will not involve the storage of petroleum or hazardous materials.
Emergency generators for proposed fire response pumps may be supplied by natural gas or
propane. If diesel fuel is necessary for new emergency generators the tanks would be provided
secondary containment in compliance with all Town and NYSDEC regulatory requirements.   

3.8.3 Mitigation Measures

The subject property is a Class 2 Inactive Hazardous Waste Disposal Site (IHWDS) and the
results of an extensive Remedial Investigation characterizing on-site soil, groundwater and soil
vapor is currently under review by the NYSDEC. The property owner (applicant) is committed to
the continued and expanded warehouse use on the property, and thereby committed to the
necessary remediation of the property. According to Mr. Jeff LaRock, of TRC Engineers, Inc., it
is likely that a sub-slab depressurization system will be installed under the existing warehouse
building to reduce the potential for soil vapor intrusion. Any selected remedial actions will be
designed to protect human health and the environment and will ensure the continued safe
operation of the warehouse. 
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Figure 3.8-1: Remedial Investigation Sample Location Map
Star Warehouse Property

Town of Cornwall, Orange County, New York
Source: TRC Engineers, Inc.

File 20018 Fig 3.8-1 TMA 08/23/2021 Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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3.9 EMERGENCY SERVICES

3.9.1 Existing Conditions 

The proposed warehouse expansion would involve the construction of a 50,000 square foot
addition to the existing 185,835 square foot warehouse that has been in operation since the
1990's. From the 1950's through the late 1990's the building and site were used for
manufacturing. The proposed expansion includes the design and construction of adequate fire
safety provisions for the new warehouse space, but also needed upgrades to the fire safety and
emergency response capabilities for the existing building. The proposed improvements are
intended to address concerns by the Town of Cornwall Planning Board to provide adequate fire
protection system that meets the NYS State Fire Code requirements (2020 Fire Code of NYS). 

The proposed warehouse addition is proposed to expand the use of the existing building as a
warehouse for the storage and distribution of dry goods and commodities. The commodities
proposed to be stored in the expanded space include low-hazard storage (Group S-2) and
moderate hazard storage (Group S-1). A list of commodities is provided at the end of Appendix
F - Fire Safety Design. The proposed addition will have a construction classification of "Type 1
and 2", according to Chapter 6 of the Building Code of NYS. The occupant load has not yet
been calculated by the project engineer, but will be provided as part of the detailed Site Plan
and fire safety design.  The warehouse currently operates from 8:00 a.m.  to 5:30 p.m. Monday
through Friday and 8:00 a.m. to 12:00 p.m. on Sundays. The warehouse will continue to operate
during the same hours following the proposed expansion.    

Existing Emergency Services

The Star Warehouse site is served by the Cornwall Fire Department and the Cornwall Volunteer
Ambulance Corps. The Cornwall Fire Department is a volunteer department that serves the
residents of the Town of Cornwall,  Mountainville and Salisbury Mills. The  department has two  
companies and respective firehouses and equipment to serve the Town. Highland Engine
Company #1 is located at 1 Quaker Avenue in the Town of Cornwall.  Mountainville Engine
Company #3 is located at 10 Star Road in the Hamlet of Mountainville, approximately 700 feet
north of the subject property on Star Road.  It is anticipated that the Mountainville Engine
Company #3 will provide the first response to any fire emergency at the Star Warehouse site.

The Cornwall Volunteer Ambulance Corps. provides emergency medical service to the residents
of the Town of Cornwall, Village of Cornwall-On-Hudson, Mountainville and Salisbury Mills. The
Ambulance Corps has a combination of both volunteer and career staff to provide 24 hour
coverage to the service area. The Corps has offices at 1 Clinton Street in the Town of Cornwall. 

Site Access

The subject property currently has three access points for emergency access. The main access
drive is from NYS Route 32 into Industry Drive, which accesses driveways on both the east and
west (southeast and northwest) sides of the warehouse building.  The driveways on both sides
of the building provide access to the full length of the building.

The second access is from  the southeast driveway's connection to Creamery Hill Road.
Creamery Hill Road runs east-west at the northern edge of the property, in the vicinity of the
proposed expansion area. The driveway from Creamery Hill Road also provides access to the
single family home on the property.  
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The third site access is from an existing emergency access drive from Star Road at the
northwest corner of the property. This emergency access drive is unpaved and in need of
upgrade. The proposed expansion would relocated and improve this emergency access, as
further described below.  

Existing Emergency Water Service 

The existing warehouse building is served by a single well located at the south (southwest) end
of the building. According to a water systems report by the project engineer Pietrzak & Pfau
Engineering and Surveying, PLLC, the well has a pump rate of 7.5 gallons per minute. Potable
water service capacity is accomplished by water storage. The existing water storage tank that is
visible from Interstate 87 and local roads is not in service. According to the project fire safety
consultant, a lagoon located next to Industry Drive is the current source for fire safety water
supply. A pump house to provide fire protection water service is located near the water tank and
Industry Drive. The current condition and capacity of the fire service pumps is not known.  The
existing lagoon is not proposed as a future source of fire protection water. The proposed fire
service upgrades, described below, include a new 250,000-gallon water storage tank for fire
safety service. 

Existing 8-inch ductile iron pipe serves the five fire hydrants at the sides and end of the building.
Two hydrants are located on each side (northwest and southeast) sides of the building and a
single hydrant is located at the southern side of the building.  The existing water lines and other
utilities are shown on Drawing 2 - Existing Conditions of the Site Plans. Improvements to water
storage, pumping and building service are proposed as part of the warehouse expansion, as
further described below.  

3.9.2 Potential Impacts

Emergency Services 

The proposed warehouse expansion will create additional warehouse space that has the
potential to increase the need for emergency service calls in the Town. The Star Warehouse is
an existing long-standing commercial space in the Town and therefore, an expansion would
only incrementally increase potential emergency service calls.  The Town of Cornwall has a 100
foot aerial ladder truck that can currently service the existing warehouse building and the
proposed addition. The proposed addition meets the Town Code requirement for building
height. It is not anticipated that the Town Fire Department will require any new equipment to
serve the proposed addition.  

Emergency Access

The three existing emergency access locations will remain the same, although improvements
will be made to the emergency access drive in the northwest corner of the site and to the main
access at Industry Drive and Route 32. The emergency access drive to connect the site to Star
Road will be relocated slightly to the west of the existing location and will be fully paved with a
20-foot width. A locked gate with a key provided to Town emergency service will  limit use to
emergency response. The proposed emergency access gate will comply with the requirements
of D103.5 of the 2020 Fire Code of NYS. The improvements are shown on site plan Drawing 3. 
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The Industry Drive entrance at NYS Route 32 will be improved providing a curbed radius, a
40-foot width and an existing island will be removed. The entrance upgrades will improve safety
for trucks, including emergency access vehicles, entering and exiting the site.  

The project engineer has prepared a Fire Apparatus Turning Analysis to demonstrate the
adequacy of site entrances and driveways to accommodate emergency vehicles, including the
largest truck in the Town Fire Department fleet, the 100-foot aerial ladder truck.  Two fire truck
turning analyses are provided: one showing a Star Road / emergency access entrance and a
Creamery Hill Road exit, and a second showing a Route 32 entrance and a Star Road exit.  The
turning analysis demonstrates adequate site driveway and entrance geometry to allow
emergency service vehicle access. The Fire Apparatus Turning Analysis sheet is provided with
the site plan drawings.   

The 2020 Fire Code of NYS requires a minimum road width of 26 feet, exclusive of shoulders,
where a fire hydrant is located on a fire apparatus access road (Section D103.1). The majority
of existing Star Warehouse on-site access roads in the vicinity of hydrants meet the 26-foot
minimum width requirement, but certain sections of road do not. Aerial fire apparatus access will
be required, based upon the 2020 Fire Code of NYS, D103.5, and the proposed building height
of 40 feet. The project engineer will coordinate with the Town of Cornwall Fire Department and
Building Inspector to ensure adequate access in compliance with the Code.

Proposed Emergency Water Service

Fire safety improvements for the proposed and existing warehouse space have been prepared
by Active Fire Protection, Inc. of Monroe New York. The following is a summary of the proposed
improvements.  Preliminary design specifications for fire water demand and pressures, sprinkler
specifications and locations, and flow and pressure calculations are attached in Appendix F -
Fire Safety Design. The fire flow design was based on ISO methods for the sprinklers based on
riser demand. The improvements are designed to meet NY State Fire Code requirements for the
proposed and existing space (2020 Fire Code of NYS).  

Fire safety water demand will be provided by a new 250,000 gallon water storage tank. The tank
will be located southeast of the existing water tank, at the edge of an existing parking lot. The
preliminary design for the tank is 48-feet in height and 30-feet in width. The height of the
storage tank is primarily determined by the needed water pressure. The final design of the water
storage tank will be completed during the site plan review process and will include final height
and paint surface color to minimize visual impacts. Currently, the applicant is exploring options
for the existing water tank with construction firms, which may include its demolition and removal.
  

Initial calculations show that 1520 GPM will be required for internal sprinkler system and 250
GPM for outside hose demand for up to 60 minutes. The total water needed would be 106,200
gallons.  The proposed 250,000 gallon storage tank is more than adequate to provide fire safety
supply. According to the Applicant, the proposed 250,000 gallon tank will provide service to Star
Warehouse (20 Industry Drive) and will not serve 19 Industry Drive. 
Water will be distributed by a diesel fuel supplied fire pump rated at 1,500 GPM at 150 PSI. The
water will be distributed to the sprinkler system and hydrants by the existing 8-inch ductile iron
pipes resulting in a approximate static pressure of 170 PSI at the hydrants. The existing 8"
ductile iron pipes and existing hydrants will be inspected and tested according to NFPA 25, prior
to being put into service with the new water supply. The pipes and hydrants will be maintained
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according to NFPA following the start of service. The Fire Department connections will be
approved by the Cornwall Fire Department.   
   
The proposed sprinkler system is designed to meet National Fire Protection Association (NFPA)
warehouse rack storage space specifications. Based upon the 2020 Fire Code of NYS, the
requirements for “high-piled combustible storage” apply to this project since storage of
combustible material will exceed 12 feet (Section 3206). The applicant anticipates that the
design of the proposed fire safety improvements will require review by and consultation with the
Town Fire Inspector and the Lead Agency, the Town of Cornwall Planning Board. 

The proposed fire safety improvements will enhance safety at the warehouse and ensure that
any potential fire at the facility can be addressed. 

3.9.3 Mitigation Measures

The proposed warehouse expansion plan includes improvements to the facilities overall fire
safety and emergency response capacity.  Access to the facility by the Town Fire Department
and Volunteer Ambulance Corps will be improved by relocating and paving the emergency
access drive on Star Road and by improving the site entrance at NYS Route 32 and Industry
Drive. 

Fire safety for the building will be improved by constructing a new 250,000 gallon water storage
tank, providing a new fire pump system and by installing a sprinkler system in the existing
warehouse space and in the proposed addition, to provide fire safety features that meet current
NY State Fire Code requirements (2020 Fire Code of NYS). 

Emergency Services
November 30, 2022

Star Warehouse Expansion - DEIS
3.9-4



Unavoidable Adverse Impacts 
November 30, 2022 

Star Warehouse Expansion - DEIS   
4-1 

4.0 UNAVOIDABLE ADVERSE IMPACTS 
 
 
The development of the proposed project will result in some adverse environmental impacts 
which cannot be avoided. Although these impacts cannot be avoided, they can be mitigated as 
noted in each of the preceding chapters.  Some of these impacts will be temporary or short-term 
impacts associated with the construction phase of the project, while others will be long term 
impacts associated with occupancy of the residences. 
  
 Short Term Impacts 
 

{ presence of construction and delivery vehicles on the site and on surrounding roads  
{ localized increase in noise due to operation of construction vehicles and equipment 
{ increased potential for on-site soil erosion and downstream sedimentation impacts 

 
 Long Term Impacts 
 

{ need to maintain stormwater quantity and quality management facilities 
{ An increase in activity and light on the project site  
{ Increase in local area traffic 
{ Potential increase in demand for emergency services with the new space  

. 
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5.0 ALTERNATIVES 
 
The proposed warehouse expansion, as discussed throughout the DEIS, involves a 50,000 
square foot addition to an existing 185,835 square foot warehouse. This is the applicant’s 
preferred development project and meets the goals of the commercial warehouse business at 
the property. An addition with greater or less square footage would not meet the business 
requirements of the applicant. 
 
The Scoping Document for this DEIS only contemplated the No Action Alternative, as further 
described below. 
 
5.1 No Action Alternative 
 
In accordance with SEQRA regulations, the No Action alternative must evaluate the adverse or 
beneficial impacts that would occur in the reasonably foreseeable future in the absence of the 
proposed action. For purposes of this analysis, the No Action alternative assumes that the 
proposed project site would remain with the existing warehouse building containing 185,835 
square feet and a single existing residence.   
 
The No Action alternative would be inconsistent with the objectives of the applicant/property 
owner. Under the No-Action alternative, none of the impacts identified in this report, whether 
adverse or beneficial, would occur. 
 
 Surface Water Resources: Like the proposed action, the No Action alternative would not 
result in any disturbance to the on-site wetland / watercourse corridor. The No Action alternative 
would not result in the alteration of drainage patterns on the project site nor the introduction of 
up to 1.11 acres of impervious surfaces that would increase stormwater runoff rates. The No 
Action alternative would not result in any increase in nutrient loading beyond what currently 
results from overland flow carrying nutrients from the existing vacant land. There would be no 
construction of a stormwater infiltration basin to recharge the local aquifer. 
 
 Groundwater Resources: Similar to the proposed action, the water demand for the 
warehouse would remain at 7.5 gallons per minute drawn for an existing well. The proposed 
expansion involved no petroleum or hazardous materials are stored at the site and that is 
consistent with existing conditions. 
 
 Ecology: No disturbance to the development area would occur, and the existing lawn 
and gravel parking areas at the north side of the warehouse would remain under the No Action 
alternative. The wooded portions of the site outside of the development area would continue to 
provide habitat and cover for local wildlife. 
 
 Traffic and Transportation: There would be no improvements made to the Industry Drive 
entrance and to the emergency access drive at the northwest corner of the property near Star 
Road.  The slight increase in peak hour trips, including trucks and passenger vehicles would not 
occur under the No Action alternative. 
 
 Historic and Archaeological Resources: The No Action Alternative would involve 
disturbance to the project site. Since the proposed action would involve no impacts to historic or 
archeological resources, the same results would occur, with or without the project. 
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 Visual Resources: The site would remain developed with the existing warehouse and 
water tank, mostly visible for drivers on Interstate 87 (NY Thruway).  Existing views of the site 
from Star Road / Creamery Hill Road and other viewing locations would remain unaltered. The 
views of the site from the Schunnemunk Mountain State Park would remain the same. 
 
 Human Health: Without the development, the NYSDEC managed environmental 
investigation and remediation would continue.  As described, it is likely that mitigation measures 
will be completed to address the potential for soil vapor migration. The proposed development 
would not alter the investigation and remediation process. 
 
 Emergency Services: The improvements proposed as part of the project, such as a new 
water tank, fire supply pumps, sprinkler system and improved emergency access would likely be 
completed without the project since they are necessary, but possibly over a longer time frame. 
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6.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
 
The proposed project would commit a portion of 36.9 acres of land to 50,000 square feet of new 
warehouse space on property that is currently being used for that purpose.  Once committed to 
warehouse-use, that portion of the site would be unavailable for other uses for the foreseeable 
future. 
 
The finite resources that would be irretrievably committed by the proposed action would be 
materials and energy required to construct and maintain the warehouse upon completion. 
Construction would involve the commitment of resources associated with the use of concrete, 
asphalt, steel, lumber, paint products, and other building materials. 
 
The operation of construction equipment would result in consumption of fossil fuels and other 
finite energy sources. When completed, the new warehouse space would require electricity and 
the use of fossil fuels indirectly as electricity. Fuel would be used to transport goods to and from 
the warehouse space for the foreseeable future. 
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7.0 GROWTH INDUCING IMPACTS OF THE PROPOSED ACTION 
 
As indicated in previous sections of the document, the proposed project will increase the square 
footage of the existing warehouse space by 50,000 square feet. 
 
The project site is to be served by the existing private well and sewer system. The project will 
not create any new districts or introduce any new infrastructure that could induce future growth. 
No new roads are being constructed as part of the project that may induce future growth. 
 
The project will promote increased construction employment and, on a cumulative basis, an 
increase in long term demand for goods and services that will have a steady multiplier effect in 
the Town of Cornwall. 
 
Construction of the building addition would require a commitment of person hours of labor, 
which can be viewed as beneficial to the community, the local economy, and the construction 
industry with respect to the generation of jobs. 
 
It is anticipated that a number of construction workers would come from Orange County and 
nearby New York counties in the lower Hudson River valley. These workers are expected to 
have a positive impact on existing local businesses that provide such services as food 
convenience shopping, gasoline, etc. 
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8.0 EFFECTS UPON THE USE AND CONSERVATION OF ENERGY RESOURCES  
 
As described, the proposed project will increase the square footage of the existing warehouse 
space by 50,000 square feet.   
 
The existing warehouse space was originally constructed as manufacturing space in the 1950’s 
and was converted to warehouse space in the 1990’s.  It is likely the existing building is not 
efficient to heat, cool or to provide lighting. Heating, mechanical equipment and lighting systems 
have been upgraded in the building over time.  
 
The new building addition will be constructed of current materials and insulation standards and 
new heating and colling systems will be much more efficient than older equipment. New Lighting 
will be energy efficient and require much less energy resources than older fixtures and 
equipment.   
 
Regardless of efficiency, the proposed new warehouse space will require heating, cooling and 
lighting, all requiring an added demand for energy resources.   
 
The transportation section of this DEIS described a slight increase in traffic related to the new 
warehouse space as compared to existing conditions. The added trips to and from the 
warehouse space will require an increased use of fossil fuels or increased electricity use by 
electric vehicles. 
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9.0 CLIMATE CHANGE 
 
As described, the proposed project will increase the square footage of the existing warehouse 
space by 50,000 square feet. 
 
The project site is located in a river valley formed by Woodbury Creek and Moodna Creek. The 
property is not directly affected by the Hudson River or coastal areas. A floodplain is mapped on 
the property associated with Woodbury Creek. The flood plain is shown on the attached site 
plan drawings.  The proposed warehouse addition is approximately 300 feet from the currently 
mapped floodplain. 
 
Climate change will result in larger and more intense storms increasing the risk for flooding, 
even in areas that are not mapped in flood zones at the current time. The warehouse addition is 
being constructed with ground floor elevation to match the existing warehouse space. This 
proposed construction allows for the movement of materials between the spaces and it would 
be inefficient and impractical to raise the proposed warehouse floor elevation above the current 
elevation. 
 
The warehouse addition will be constructed of new materials and will be built to withstand wind 
and storm damage, consistent with all required NYS and local building codes and standards. 
 
Current NYS Building Code requirements result in more energy efficient buildings than when the 
Star Warehouse was initially constructed in the 1960’s, including the requirements for building 
insulation, windows, HVAC systems and energy efficient lighting. The construction of the 
addition with current building materials and standards will improve the energy efficiency of the 
addition, as compared to the existing space.  The use of current materials and standards will 
reduce the need for energy, and the long-term creation of greenhouse gases, to the extent 
practical.      
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TOWN OF CORNWALL PLANNING BOARD 
NOTICE OF DETERMINATION OF ACCEPTANCE OF  

DRAFT ENVIRONMENTAL IMPACT STATEMENT  
AND NOTICE OF PUBLIC HEARING 

 
 
Determination:  A Draft Environmental Impact Statement (DEIS) has been submitted by the 
project applicant, Cornwall Properties, LLC for the project further described below.  This 
document was prepared in accordance with Article 8 of the Environmental Conservation law and 
upon review by the Town of Cornwall Planning Board, as Lead Agency, in accordance with 
provisions of Title 6 of the New York State Code of Rules and Regulations, Part 617, the Planning 
Board has determined that the DEIS is adequate for public review.   
 
The applicant will provide for the placement of digital copies the DEIS at: 
http://timmillerassociates.com/star-warehouse-expansion/  and full copies of the DEIS will be 
made available at the Town Building Department located 183 Main Street during normal business 
hours. 
 
A public hearing on the DEIS, as well as the proposed Site Plan and Special Permit will be held 
on January 3, 2023 at 7:00 pm or shortly thereafter at Munger Cottage, 40 Munger Drive, 
Cornwall, New York.  Comments may be made in person at the public hearing and written 
comments will be received at any time during the comment period in the Town Building 
Department.  The comment period will extend for a minimum for 10 days following the closing of 
the public hearing.  

  
Name of Project:    Star Warehouse Expansion  

Location: 20 Industry Drive  

Date of Action: August 1, 2022 

SEQR Status:  Type 1 

Lead Agency: Town of Cornwall Planning Board 

Contact Person/Address:      Town of Cornwall Building Department  
 183 Main Street 
 Cornwall, New York 12518 
 (845) 534-9429 
 Dhines@cornwallny.gov 
 
Project Description:   The applicant proposes a 50,000 square foot addition to an existing 185,835 
square foot warehouse building and other site improvements including four new loading docks, 
modifications to parking, drainage, signage and emergency access.  The Project Site consists of 
36.9 acres with access to NYS Route 32 via a private shared drive and emergency access to Star 
Road/ Creamery Hill Road.  The site is served by private well and septic.   
 
  



This Notice has been circulated to the following Agencies.  
 
Involved Agencies: 

NYS Department of Environmental Conservation  
Division of Environmental Permits  
625 Broadway 
Albany, New York 12233-1750 

NYS Department of Environmental Conservation – Region 3  
21 South Putt Corners Road 
New Paltz, New York 12561 
 
New York State Department of Transportation, Region 8 
4 Burnett Boulevard 
Poughkeepsie, New York 12601 
 
Interested Agencies: 

New York State Office of Parks, Recreation and Historic Preservation 
Post Office Box 189, Peebles Island 
Waterford, New York 12188 
 
Orange County Department of Planning  
1887 County Building 
124 Main Street 
Goshen, New York 10924 
 
Palisades Interstate Park Commission  
Administration Building  
3006 Seven Lakes Drive  
Bear Mountain, New York 10911-0427 
 
Canterbury Fire District  
1 Quaker Avenue  
Cornwall, NY 12518 
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1

jdahlgren timmillerassociates.com

From: jdahlgren timmillerassociates.com
Sent: Monday, June 27, 2022 3:22 PM
To: Tpalmer@cenhud.com
Cc: Nick Rugnetta; Pietrzak Pfau
Subject: Star Warehouse Expansion
Attachments: 29106.01 Star Warehouse Site Plan 2022-04-07.pdf

 
Tom:  It was good speaking with you today.  Attached, please see the latest Site Plan drawings for the proposed 
construction at Star Warehouse.  The Central Hudson pipeline is shown on the plans identified as “gas”.  The pipeline is 
located between the existing building and Interstate‐87. 
 
Following your review, please e‐mail or call me at the number below and I can arrange a site visit with the project 
engineer.  Nick Rugnetta from Pietrzak & Pfau Engineering is copied on this e‐mail.    
 
Thanks.  Jon  
 
 
 

Jon P. Dahlgren   
Senior Geologist   

Tim Miller Associates, Inc.  
Planning ꞏ Traffic ꞏ Wetlands & Ecology  
Economics ꞏ Project Management ꞏ Permitting  
----------------------------------------------------------------------------------  
10 North Street, Cold Spring, N.Y.  10516  
Office:  845.265.4400  
url: www.timmillerassociates.com  
email: jdahlgren@timmillerassociates.com  
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August 17, 2021 
 

        

 

Maureen Fisher 
Tim Miller Associates, Inc. 
10 North Street 
Cold Spring, NY 10516 

 

        

 

Re: 
 

 

DEC 
Star Warehouse Expansion, Loading Dock, Emergency Access Road & Stormwater 
Management Facility Construction Project 
20 Industry Drive, Cornwall, Orange County, NY 
21PR05277 

 

        

 

Dear Maureen Fisher: 
 

        

Thank you for requesting the comments of the Division for Historic Preservation of the Office of 
Parks, Recreation, and Historic Preservation (OPRHP). We have reviewed the provided information 
in accordance with the New York State Historic Preservation Act of 1980 (section 14.09 of the New 
York Parks, Recreation, and Historic Preservation Law). These comments are those of the Division 
for Historic Preservation and relate only to Historic/Cultural resources. 
 
Based upon this review, and a discussion with Jon Dahlgren, it is OPRHP’s understanding that this 
project was previously reviewed by our office in 2016 under project number 16PR05976, and for 
which a No Adverse Impact effect finding letter was issued. OPRHP has re-examined the project 
and rescinded our previous recommendation for a Phase I Archaeological survey for this project. It is 
thus the opinion of OPRHP that no properties, including archaeological and/or historic resources, 
listed in or eligible for the New York State and National Registers of Historic Places will be impacted 
by this project. This recommendation pertains only to the Project Area examined during the above-
referenced investigation. It is not applicable to any other portion of the project property. Should the 
project design be changed OPRHP recommends further consultation with this office. 
 
If you have any questions, I can be reached via e-mail at Josalyn.Ferguson@parks.ny.gov. 
 
Sincerely, 

 
Josalyn Ferguson, Ph.D. 
Scientist Archaeology         via email only  
 
c.c. Diane Hines, Town of Cornwall 
c.c. Jon Dahlgren, Tim Miller Associates 

 

mailto:Josalyn.Ferguson@parks.ny.gov
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Governor 
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August 16, 2021 
 

        

 

Maureen Fisher 
Tim Miller Associates, Inc. 
10 North Street 
Cold Spring, NY 10516 

 

        

 

Re: 
 

 

DEC 
Star Warehouse Property, 20 Industry Drive, Cornwall, New York 
20 Industry Dr, Cornwall, NY 10930 
21PR05277 

 

        

 

Dear Maureen Fisher: 
 

 
Thank you for requesting the comments of the Division for Historic Preservation of the Office of 
Parks, Recreation and Historic Preservation (OPRHP).  We have reviewed the submitted 
materials in accordance with the New York State Historic Preservation Act of 1980 (section 14.09 
of the New York Parks, Recreation and Historic Preservation Law).  These comments are those 
of the Division for Historic Preservation and relate only to Historic/Cultural resources.  They do 
not include potential environmental impacts to New York State Parkland that may be involved in 
or near your project.  Such impacts must be considered as part of the environmental review of 
the project pursuant to the State Environmental Quality Review Act (New York Environmental 
Conservation Law Article 8) and its implementing regulations (6NYCRR Part 617). 
 
The project area is adjacent to the Elias Hand House, which is listed in the State and National 
Registers of Historic Places. Our office has reviewed the proposed warehouse addition received 
on August 5, 2021. From our review the Technical Preservation Unit has no concerns regarding 
above ground / architectural resources. Please note however, that our Archaeology Unit has 
concerns and has requested additional information that must be fulfilled before an impact finding 
can be rendered.  
 
If you have any questions, I am best reached by email. 
 
Sincerely, 

 
Derek Rohde 
Historic Site Restoration Coordinator 
e-mail:  derek.rohde@parks.ny.gov                                                                         via e-mail only 





































APPENDIX C

Stormwater Pollution Prevention Plan





























































































































































































































































































































APPENDIX D

Existing Water System Modification
Report

















































































































































































































































APPENDIX E

Remedial Investigation Report



 

 

 
January 20, 2022 

 
 
Salvatore Priore 
Division of Environmental Remediation 
NYS Department of Environmental Conservation 
625 Broadway 
Albany, NY  12233 
 

RE: Soil Vapor Intrusion Work Plan  
 Former Star Anchors and Fasteners Site 
 #336008 
 Mountainville, Orange County 

 
Dear Salvatore Priore: 
 
 I reviewed the Soil Vapor Intrusion Work Plan (Work Plan) dated January 14, 2022 for 
the above referenced site.  I understand that seven sub-slab and seven concurrent indoor air 
soil vapor samples will be collected along with one outdoor ambient air sample and one 
duplicate air sample, all in accordance with the NYSDOH Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York (October 2006 and revisions).  I offer the following comments:  
 

1. Clarify whether there is a previously installed (2008) Sub-Slab Depressurization System 
(SSDS) running in the warehouse.   

 
2. If there is a SSDS running, it must be turned off for at least 4 weeks prior to collecting 

the soil vapor samples, to determine if there is a rebound effect under the slab.  If 
present, this system must be turned back on after the samples are collected.  

 
 If an active SSDS is present, shutdown of the system may proceed while the work plan 
is revised to address the above comments, in order to be able to conduct the sampling this 
heating season. If no SSDS is present, I f ind the work plan acceptable.  If you have any 
questions, please contact me at (518) 402-0443. 
 
 

Sincerely, 

 
Steven G. Berninger 
Bureau of Environmental Exposure Investigation 
Center for Environmental Health 

 
 
 



 

 

ec: 
M. Schuck / W. Kuehner / e-File 
M. Vaccaro – NYSDOH MARO 
S. Gagnon, P.E. / T. Gaeta - OCDOH 
J. Brown / K. Carpenter – NYSDEC Central Office 
D. Bendell – NYSDEC Region 3 

 



 

 

June 13, 2022 

 

Salvatore Priore, P.E. 

Project Manager 

New York State Department of Environmental Conservation 

Division of Environmental Remediation 

625 Broadway, 11th Floor 

Albany, New York 12233 

 

 Re: Soil Vapor Intrusion Assessment Letter Report – 2021-2022 Heating Season 

  Areas of Concern No. 7 & 8 

Former Star Anchors and Fasteners (NYSDEC Site No. 336008) 

  20 Industry Drive 

  Mountainville, Orange County, New York 10953 

 

Dear Mr. Priore: 

 

TRC Engineers, Inc. (TRC), on behalf of Cornwall Properties, LLC (Cornwall), has prepared this letter 

report to discuss recent soil vapor intrusion (SVI) sampling activities completed in association with the 

former Star Anchors and Fasteners facility located at 20 Industry Drive, Mountainville, New York (the 

Site). All activities were completed in accordance with the New York State Department of Environmental 

Conservation (NYSDEC) approved January 2022 Revised Soil Vapor Point Intrusion Workplan 

(Workplan).  

 

An additional SVI assessment within the former Star Anchors and Fasteners facility was recommended 

in TRC’s 2020 Remedial Investigation Report during the next heating season. For this most recent 

heating season, TRC completed the SVI assessment activities on February 9 and 10, 2022.  

 

A summary of the completed field activities, air sample analytical results, and recommendations are 

detailed below. A photographic log of TRC’s field activities is provided in Attachment 1. 

 

2022 Soil Vapor Intrusion Field Activities 

Permanent Sub-Slab Vapor Point Installation 

On February 9, 2022, TRC installed eight permanent sub-slab vapor points (SSVP-101 through SSVP-

108) at the Site. Seven sub-slab vapor points (SSVP-101 through SSVP-106 and SSVP-108) were 

installed in the Area of Concern (AOC) No. 7 warehouse building in the vicinity of the March 2017 

temporary locations, where it was practical, and one sub-slab vapor point (SSVP-107) was installed in 

the basement of the AOC No. 8 residential structure. Permanent sub-slab vapor point locations can be 

found on Figure 1.  
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Each permanent sub-slab vapor point was installed through the respective building’s concrete slab via a 

5/8-inch hole, drilled utilizing a hammer drill. The slab thickness was measured and a Vapor Pin® device 

was installed to the concrete slab’s lower depth. Volatile organic compound (VOC)-free silicone sleeves, 

installed on the barbed ends of the Vapor Pin® device, were used to seal each sub-slab point in place. 

Following installation, each permanent sub-slab point was completed at the surface with a tamper 

resistant flush mount cover.   

 

Building Inspection and Chemical Inventory 

The AOC No. 7 warehouse building is currently utilized by Pyramid Sound, Inc. of Mountainville, New 

York as a warehouse for distribution of furniture and consumer electronics. Bay doors, located on the 

northwest and southeast sides of the building, open and close throughout business hours to unload or 

load transport trucks. The main office and breakroom are located in the central portion of the building. At 

the time of sampling, chemical storage included cleaning products, such as hand soap and bleach, and 

were located in the breakroom.  

 

The AOC No. 8 residential structure is located directly east of the warehouse building and consists of a 

two-story, single-family home. The house remains closed with minimal airflow other than when entering 

or leaving through the front door. The basement consists of a poured concrete slab floor and contains a 

water tank, heating oil tank, and a washing and drying machine. At the time of sampling, chemical storage 

included laundry detergents, cleaning products, paint, petroleum (heating oil). 

 

Prior to SVI sampling and in accordance with NYSDEC/New York State Department of Health (NYSDOH) 

guidance, all air sampling locations and their adjacent vicinities were inspected/screened for the presence 

of volatile organic vapor with a photo-ionization detector (PID), capable of reading in the parts per billion 

(ppb) range. The NYSDEC form entitled Structure Sampling Questionnaire and Building Inventory was 

completed before and during vapor sampling (further discussed below) and is provided in Attachment 

2. 

 

Soil Vapor Intrusion Sample Collection 

On February 9, 2022, all eight sub-slab vapor points were helium leak tested in accordance with NYSDOH 

methods to ensure that each location was capturing sub-slab vapors, rather than short circuiting ambient 

indoor air from the surface. On February 10, 2022, eight sub-slab vapor samples (SSVP-101 through 

SSVP-108), eight co-located indoor air samples (IA-101 through IA-108), and one outdoor ambient air 

sample (AA-101) was collected for laboratory analysis. For quality control/quality assurance (QA/QC) 

purposes, a single duplicate sample (IA-DUP) was collected adjacent to IA-102. A map showing the 

approximate air sampling locations is provided on Figure 1. Record of Vapor Sampling forms, detailing 

the helium leak test results, vapor sample PID readings, and sample times, can be found in Attachment 

3. 
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All 18 air samples were collected utilizing batch certified 6-liter Summa® canisters equipped with 8-hour 

flow controllers, and submitted to Alpha Analytical of Mansfield, Massachusetts (Alpha) for analysis of 

VOCs by United States Protection Agency (USEPA) Method TO-15. Laboratory deliverables are in 

accordance with NYSDEC Analytical Services Protocol (ASP) Category B and were subjected to data 

validation by Alpha Geoscience of Clifton Park, New York. 

 

2022 Soil Vapor Intrusion Results 

Building Inspection and Chemical Inventory 

During the pre-sampling inspection of the AOC No. 7 warehouse building and AOC No. 8 residential 

structure, minor to no PID readings were recorded. Within the AOC No. 7 warehouse building, PID 

readings ranging from 0 ppb to 95 ppb were noted in the indoor air space and were believed to be 

primarily due to the presence of stored/used cleaning products. Active use of the overhead garage bay 

doors occurred throughout the time of SVI sampling. Within the AOC No. 8 residential structure, no PID 

readings were recorded. No interfering conditions were noted within either the AOC No. 7 warehouse 

building or AOC No. 8 residential structure at the time of SVI sampling. 

 

The integrity of the floor slabs within both the AOC No. 7 warehouse building and AOC No. 8 residential 

structure were assessed in the vicinity of each SVI sample location. This was completed by inspecting 

the slabs for cracks, penetrations, and other preferential pathways, by way of building utilities, for potential 

SVI. No apparent cracks/gaps were observed in the slabs of either building. 

 

Soil Vapor Intrusion Analytical Results 

SVI analytical results within the AOC No. 7 warehouse building and AOC No. 8 residential structure 

indicated the presence of Site contaminants of concern (COCs) tetrachloroethene (PCE), trichloroethene 

(TCE), and/or cis-1,2-dichloroethene (c12-DCE) in the sub-slab vapor points. The concentration ranges 

for these chlorinated VOCs (cVOCs) in the sub-slab points were detected at the following ranges: 

 

 PCE – 7.26 micrograms per cubic meter (µg/m3) (SSVP-103) to 211,000 µg/m3 (SSVP-106).  

 TCE – 6.23 µg/m3 (SSVP-104) to 16,600 µg/m3 (SSVP-106). TCE was not detected above the 

laboratory reporting limit (RL) in the sample collected from SSVP-107. 

 c12-DCE – 387 µg/m3 (SSVP-108). c12-DCE was not detected above the laboratory RL in samples 

collected from SSVP-101 through SSVP-107. 

 

The concentration ranges for each of the above compounds for the co-located indoor air samples 

included the following: 

 

 PCE – 0.312 µg/m3 (IA-102) to 3.30 µg/m3 (IA-106). 

 TCE – 0.322 µg/m3 (IA-107) to 12.8 µg/m3 (IA-106). 
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 c12-DCE – 0.079 µg/m3 (IA-102) to 0.567 µg/m3 (IA-106). c12-DCE was not detected above 

laboratory RLs in samples collected from IA-101 and IA-107. 

 

A comparison of the sub-slab cVOC detections to their respective co-located indoor air sample analytical 

results and the October 2006 NYSDOH SVI Guidance (amended May 2017) indicates the actions below: 

 

 Vinyl Chloride – No further action in all co-located sub-slab and indoor air samples. 

 1,1-Dichloroethene - No further action in all co-located sub-slab and indoor air samples. 

 Methylene Chloride - No further action in all co-located sub-slab and indoor air samples. 

 c12-DCE - No further action in SSVP/IA-101 through SSVP/IA-107. Mitigation required in SSVP/IA-

108. 

 1,1,1-Trichloroethane – No further action in all co-located sub-slab and indoor air samples. 

 Carbon Tetrachloride – No further action in all co-located sub-slab and indoor air samples. 

 TCE – No further action in SSVP/IA-107. Monitoring required in SSVP/IA-101 and SSVP/IA-102. 

Mitigation required in SSVP/IA-103 through SSVP/IA-106 and SSVP/IA-108. 

 PCE – No further action in SSVP/IA-101 through SSVP/IA-105, SSVP/IA-107, and SSVP/IA-108. 

Mitigation required in SSVP/IA-106. 

 

A summary of the SVI analytical results can be found in Table 1. Analytes that either require monitoring 

or mitigation per their respective NYSDOH matrix are shown on Figure 2. The summary laboratory 

analytical report and associated data usability summary report (DUSR) can be found in Attachments 4 

and 5, respectively. 

 

Conclusions and Recommendations 

Analytical results from the seven co-located sub-slab and indoor air vapor points within the AOC No. 7 

warehouse building show concentrations of PCE, TCE, and c12-DCE warranting either “monitoring” or 

“mitigation” per the NYSDOH Guidance. When compared to March 2017 sub-slab analytical results, 

concentrations of Site COCs have generally decreased at all locations. The exception to this is PCE at 

SSVP-106 only, which increased from a March 2017 concentration of 110,000 µg/m3 to 211,000 µg/m3.    

Analytical results from the sub-slab vapor point within AOC No. 8 residential structure (SSVP/IA-107) 

indicate “no further action” per the NYSDOH Guidance. This result is consistent with historical sub-

slab/indoor air sampling competed on January 11, 2006 and documented in a TRC letter report dated 

January 31, 2006. 

 

Based on the above SVI analytical results and stated in the September 2020 Remedial Investigation 

Report, TRC recommends that a Focused Feasibility Study (FSS) be completed in order to develop 

potential remedial action alternatives to address sub-slab soil vapor in the AOC No. 7 warehouse building. 

Prior to development of the FSS however, TRC requests that the NYSDEC formally approves the 

September 2020 Remedial Investigation Report.  
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With regard to the AOC No. 8 residential structure, sub-slab/indoor air samples indicate that detected 

concentrations of Site cVOCs are not impacting this structure to a degree which warrants action. As a 

result, the February 2022 SVI sampling has confirmed the conclusion of the historical January 2006 

results and TRC respectfully requests that no further action be required for AOC No. 8. 

 

If you have any comments, questions, or concerns regarding this letter, please do not hesitate to contact 

me at (518) 688-3109. 

 

Sincerely, 

 

 

 

 

Justin King       Jeffrey LaRock, P.G. (NY) 

Project Manager      Office Practice Leader 

 

 

CC:   Steven Berninger, NYSDOH 

 
 
 
Attachments 

Table 1 Summary of SVI Analytical Results – February 2022 

 

Figure 1 Site Layout Map 

Figure 2 Select Soil Vapor Intrusion Air Sample Results (February 2022) 

 

Attachment 1 Photographic Log 

Attachment 2 NYSDEC Structure Sampling Questionnaire and Building Inventory Form 

Attachment 3 Record of Vapor Sampling Forms 

Attachment 4 Summary Laboratory Analytical Report 

Attachment 5 DUSR 
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Acronyms and Abbreviations 

µg/L micrograms per liter  

µg/m3 micrograms per cubic meter  

11-DCE 1,1-dichloroethene 

Alpha Alpha Analytical of Westborough, Massachusetts  

AMSL above mean sea level  

Anacker 
Susan M. Anacker Professional Land Surveyor, PLLC of Deerfield, New 
York  

AOCs Areas of Concern 

APWA American Public Works Association  

ASP Analytical Services Protocol  

Aztech Aztech Technologies, Inc. of Ballston Spa, New York  

BEEI Bureau of Environmental Exposure Investigation 

bgs below ground surface  

c12-DCE cis-1,2-dichloroethene  

CAMP Community Air Monitoring Plan  

Cascade Cascade Technical Services of Schenectady, New York  

CEH Center for Environmental Health  

Class GA Values Class GA Groundwater Standards and Guidance Values 

COCs contaminants of concern  

Consent Order Order on Consent and Administrative Settlement 

Con-Test Con-Test Laboratories of East Long Meadow, Massachusetts 

Cornwall Cornwall Properties, LLC  

CSM Conceptual Site Model  

CUSCOs Commercial Use Soil Cleanup Objectives  

cVOC chlorinated volatile organic compounds  

DER Division of Environmental Remediation  

DER-10 
NYSDEC DER-10, Technical Guidance for Site Investigation and 
Remediation 

DO dissolved oxygen  

DPT direct push technology 

DUSRs Data Usability Summary Reports  

ECs emerging contaminants  

EDDs electronic data deliverables  

Eder Eder Associates  

ELAP Environmental Laboratory Approval Program  

FER Final Engineering Report  

GWQS groundwater quality standards  

HASP Health and Safety Plan  

Hopkins Hopkins Environmental Management, Inc.  

HSAs hollow stem augers  

I-87 New York State Thruway 

ID inner diameter  
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Acronyms and Abbreviations (cont.) 

IDW Investigation derived waste 

IHWDS Inactive Hazardous Waste Disposal Site 

IRMs Interim Remedial Measures  

IRT Innovative Recycling Technologies, Inc. 

mg/kg milligrams per kilogram  

MS/MSDs Matrix spike/matrix spike duplicates  

NAPL Non-aqueous phase liquid 

NAVD 88 North American Vertical Datum of 1988  

NTUs nephelometric turbidity units  

NYCRR New York Codes, Rules, and Regulations  

NYSDEC New York State Department of Environmental Conservation  

NYSDOH New York State Department of Health  

ORP oxidation-reduction potential 

PAHs polycyclic aromatic hydrocarbons  

PCE tetrachloroethene  

PDBs passive diffusion bags  

PFAS per- and polyfluoroalkyl substances  

PFOA perfluorooctanoic acid  

PFOS perfluorooctanesulfonic acid  

PID Photoionization detector 

ppb parts per billion 

ppm parts per million  

PVC polyvinyl chloride  

QA/QC quality assurance/quality control  

QAPP Quality Assurance Project Plan  

RAP Remedial Action Plan  

RCRA Resource Conservation and Recovery Act  

RFA-SV RCRA Facility Assessment Sampling Visit Report  

RFI RCRA Facility Investigation  

RI Remedial Investigation  

RI/FS Work Plan Remedial Investigation/Feasibility Study Work Plan  

RQD rock quality designation  

RSCO recommended soil cleanup objective  

SCGs standards, criteria, and guidance  

SI Site Investigation  

SIM selective ion monitoring  

Site Former Star Anchors and Fasteners (a.k.a., Star Expansion) Site 

SIWP Site Investigation Work Plan  

SOPs Standard operating procedures  

SOW scope of work  

SPDES State Pollutant Discharge Elimination System  
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Acronyms and Abbreviations (cont.) 

SSDS sub-slab depressurization system  

SSEC Sergio Smiriglio Environmental Consultants, Inc.  

SSSCO site-specific soil cleanup objective  

Star Star Expansion Company  

SVI soil vapor intrusion  

SVOCs semi-volatile organic compounds  

SWMUs Solid Waste Management Units  

TAGM Technical and Administrative Guidance Memorandum 

TAL Target Analyte List  

TCA 1,1,1-trichloroethane  

TCE trichloroethene 

TCL Target Compound List 

TOGS Technical and Operational Guidance Series  

TOR Top of riser 

TPH total petroleum hydrocarbon  

TRC TRC Engineers, Inc. 

USEPA United States Environmental Protection Agency  

USGS United States Geological Survey  

UUSCOs Unrestricted Use Soil Cleanup Objectives  

VC vinyl chloride 

VOCs volatile organic compounds  

WWTP waste water treatment plant 
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1.0 Introduction 

 

This report presents the results of the Remedial Investigation (RI) for the Former Star Anchors and 

Fasteners (a.k.a., Star Expansion) Site located at 20 Industry Drive, Mountainville, New York (the Site). 

The RI was completed in accordance with the Order on Consent and Administrative Settlement (Index No. 

CO 3-20150226-27; Site No. 336008) [Consent Order] executed between Cornwall Properties, LLC 

(Cornwall) and the New York State Department of Environmental Conservation (NYSDEC) on October 21, 

2015. The RI was completed pursuant to the TRC Engineers, Inc. (TRC) NYSDEC-approved Remedial 

Investigation/Feasibility Study Work Plan (RI/FS Work Plan), dated October 19, 2016 and NYSDEC Division 

of Environmental Remediation (DER)-10, Technical Guidance for Site Investigation and Remediation. 

 

The Site is a Class 2 Inactive Hazardous Waste Disposal Site (IHWDS) and has been assigned NYSDEC 

Site No. 336008.  The approximately 37-acre Site is a former manufacturing facility for a range of fasteners 

used by the residential, commercial, and building industries. Since the start of environmental investigation 

activities in 1994, eight Areas of Concern (AOCs), including three as Solid Waste Management Units 

(SWMUs), have been identified across the Site in association with their former land use. Each AOC/SWMU 

is further outlined below in Section 2.6.  

 

Initial Site investigations have indicated that volatile organic compounds (VOCs) were the contaminants of 

concern (COCs), primarily in groundwater. Later investigations determined that metals and semi-volatile 

organic compounds (SVOCs) were additional COCs in specific AOCs. In November 2016, the NYSDEC 

approved the October 2016 RI/FS Work Plan to further assess sub-slab vapor, soil, and groundwater at 

Site. The RI field investigation activities were implemented between March 2017 and March 2020. 
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2.0 Site Description and History 

 

2.1 Site Location and Setting 

 

The Site encompasses approximately 37-acres and is improved with a slab on grade, single-story, 

approximately 200,000-square foot warehouse building, built in 1974. Additionally, there is a small occupied 

residential structure, of which the construction date could not be determined with available information. The 

Site is located in Mountainville, Orange County, New York and is bounded to the west by the New York 

State Thruway (I-87) followed by undeveloped land, to the east by Woodbury Creek followed by private 

residences, to the north by Creamery Hill Road followed by private residences and public sporting 

recreational fields, and to the south by a single-story commercial warehouse followed by undeveloped land. 

A United States Geological Survey (USGS) 7.5-minute topographic map showing the Site location and 

surrounding land features is provided on Figure 1. A figure showing the Site layout is provided on Figure 

2. 

 

2.2 Site Geology 

 

The Site is located near the northeastern boundary of the geologic provenance known as Hudson 

Highlands. The area geology consists of glacial and fluvial deposits overlying Ordovician age dolomite 

bedrock. Studies prepared by others have shown the unconsolidated glacial-fluvial sediments to be 

heterogeneous, varying from relatively impermeable lacustrine clays to permeable outwash sands and 

gravels. The unconsolidated deposits generally thicken to the north, reflecting the bedrock surface that dips 

in that direction. Prior studies have also shown that the thickest of unconsolidated deposits appears to be 

confined within a bedrock trough that begins east of the onsite warehouse building and extends northward 

offsite. The bedrock occurs just beneath ground surface near AOC No. 2:  Former Waste Pile Area (SWMU-

2)] and outcrops to the east of the Site in Woodbury Creek.   

 

According to geological cross sections prepared by others, the bedrock surface slopes downward to the 

north.  

 

2.3 Site Hydrogeology 

 

The two principal Site aquifers are an unconsolidated aquifer in glacial overburden deposits, and a bedrock 

aquifer in the underlying, dolomite bedrock. According to a hydrogeology evaluation prepared by others, 

there is no extensive confining unit between the overburden deposits and bedrock aquifer. Depth to 

groundwater in the overburden deposits ranges from 4 to 18 feet below ground surface (bgs) across the 

Site, and groundwater flow is predominately to the east, toward Woodbury Creek, with a southeast flow 

component in the southern part of the Site. The reported flow velocity in the overburden aquifer based upon 

slug tests performed by others is approximately 0.07 feet per day. 
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2.4 Site Features and Use 

 

The Site is currently utilized to store various dry goods manufactured elsewhere. The following summary of 

the historic Site use is based on a review of the Eder Associates January 1995 Comprehensive Resource 

Conservation and Recovery Act (RCRA) Facility Investigation Work Plan and available information on the 

NYSDEC IHWDS database.   

 

2.5 Historic Site Use 

 

The former occupant and owner, the Star Expansion Company (Star), began operations in 1954 and 

manufactured a broad line of fasteners for residential, commercial and building industries. In 1997, Star 

filed for bankruptcy and abandoned the Site. Star NewCo purchased the Site out of bankruptcy in 1997 and 

entered into a Consent Order (D3-0001-96-12) with the NYSDEC to perform specific remedial work. In 

1997, Star NewCo also filed for bankruptcy.  The Site was then resold in 2004, again out of bankruptcy, to 

the current owner, Cornwall. 

 

Past manufacturing activities performed at the Site included metal cold forming, die casting, plastic injection 

molding, heat-treating, zinc plating, assembly, and packaging. Offsite supply wells provided water for 

drinking and manufacturing. An onsite waste water treatment plant (WWTP) discharged treated industrial 

waste water directly to the Woodbury Creek pursuant to a NYSDEC State Pollutant Discharge Elimination 

System (SPDES) permit.   

 

As a result of the previous Site use, numerous environmental studies have been conducted (see Section 

3.0 for discussion of previous studies and remediation efforts). These studies have identified elevated levels 

of VOCs in Site soil, soil vapor, and groundwater, and the NYSDEC has indicated that VOCs are the primary 

COCs. Historically, metals have also been detected in soil and groundwater in limited areas.  

 

2.6 Site Areas of Concern 

 

As described in Section 3.0 below, previous reports describe eight Site AOCs. As described in the October 

2016 RI/FS Work Plan, the Site AOCs are summarized in the table below and are shown on Figure 2.  

 

AOC No. Nature of Concern Current Status 

AOC No. 1: Former 

Landfill (SWMU-1)  

Elevated metals and VOCs in 

soil; elevated VOCs in 

groundwater. 

Soil remediation (excavation and offsite 

disposal) was previously performed by others.   

AOC No. 2: Former 

Waste Pile Area 

(SWMU-2)  

Elevated VOCs in 

groundwater. 

Soil remediation (grading and capping) was 

previously performed by others in this AOC.  
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AOC No. Nature of Concern Current Status 

AOC No. 3: Former 

Wastewater Treatment 

Area (SWMU-3)  

Elevated VOCs and total 

petroleum hydrocarbons 

(TPH) in soil; elevated VOCs 

in groundwater. Potential 

VOCs and SVOCs in soil and 

groundwater. 

Soil remediation (tank decommissioning and 

excavation and offsite disposal) was 

previously performed by others in this AOC. 

AOC No. 4: Former 

Scrap Metal/Waste Oil 

Storage Area  

Potential elevated VOCs and 

metals in soil. 

Prior to this RI, extent of VOC contamination, 

if any, was unknown. 

AOC No. 5: Former 

Wastewater Treatment 

Area – East  

Elevated TPH in soil. 

Potential VOCs and SVOCs 

in soil and groundwater. 

Soil remediation was previously performed by 

others in this AOC.  

AOC No. 6: Former 

Solvent Recovery 

Still/Oil Water Separator 

Area  

Elevated VOCs in 

groundwater. 

At the time of this RI, extent of VOC impacted 

groundwater unknown.  

AOC No. 7: Onsite Main 

Warehouse Building  

Elevated VOCs in sub-slab 

vapor and indoor air. 

First phase of SSDS design completed. 

NYSDEC comments regarding the December 

2008 preliminary design have not been 

received to date. 

AOC No. 8: Onsite 

Residential Structure  

VOCs in sub-slab vapor.   Additional sampling of this structure has been 

requested by the NYSDEC and NYSDOH 

during this RI. 
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3.0 Previous Investigations 

 

Presented below are summaries of prior Site investigations and remediation results performed by others, 

in addition to TRC Site investigation results from 2005 and 2008. With respect to investigations performed 

by others, information other than what is provided below, is not available and was not subject to verification.  

 

3.1 Summary of Prior Reports 

 

3.1.1 Resource Conservation and Recovery Act Facility Assessment Sampling Visit Report (September 

1994) 

 

Eder Associates (Eder) prepared a RCRA Facility Assessment Sampling Visit Report (RFA-SV) concerning 

AOC No. 4:  Former Scrap Metal/Waste Oil Storage Area. Sergio Smiriglio Environmental Consultants, Inc. 

(SSEC) reportedly performed the sampling in accordance with a NYSDEC-approved work plan (SSEC, 

January 1994).  Soil samples were collected at approximately one-foot bgs for laboratory analysis.   

 

Soil sampling laboratory analytical data showed VOCs were found in soil located immediately beneath a 

concrete storage pad identified in AOC No. 4: Former Scrap Metal/Waste Oil Storage Area. 1,1,1-

Trichloroethane (TCA) was detected in a soil sample collected beneath the concrete storage pad (1.5 parts 

per million (ppm)) above the NYSDEC recommended soil cleanup objective (RSCO) of 0.7 ppm. There 

were no VOCs in soil samples collected beneath the asphalt adjacent to the concrete storage pad, 

indicating that the extent of VOC related impacts to soil were limited in this area. Except for zinc, 

concentrations of metals detected in the soil samples were below the RSCOs. Zinc was detected at less 

than 100 ppm, and its presence in soil was attributed to native background concentrations. 

 

3.1.2 Comprehensive Resource Conservation and Recovery Act Facility Investigation Work Plan 

(January 1995) 

 

Eder prepared a RCRA Facility Investigation (RFI) Work Plan that presented a scope of work to characterize 

and define the extent of contamination associated with the three SWMUs. The SWMUs targeted in Eder’s 

RFI Work Plan were: 

 

• AOC No. 1: Former Landfill (SWMU-1): This area had reportedly received metal and plastic off-

specification products, ash from an onsite incinerator that burned non-hazardous rubbish, and floor 

sweepings, and encompassed approximately a 10,600 square foot area in the northeast portion 

of the Site; 

• AOC No. 2: Former Waste Pile Area (SWMU-2): This area is near the eastern property boundary 

and reportedly received non-hazardous hydroxide wastewater sludge, which was excavated and 

disposed at an offsite facility prior to Eder’s RFI; and 

• AOC No. 3: Former Wastewater Treatment Area (SWMU-3): This area is in the southeastern 

portion of the Site where reportedly industrial wastewater from the facility was treated in 

accordance with a NYSDEC SPDES permit (Permit No.  NY0007889).   
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Significant findings of previous historic investigations, as reported by Eder in the RFI Work Plan, are 

summarized below. 

 

• AOC No. 1: Former Landfill (SWMU-1): Groundwater sample results revealed elevated VOCs only, 

with the highest levels of total VOCs found in two downgradient wells. Of the VOCs, trichloroethene 

(TCE), trans-1,2-dichloroethene (a degradation byproduct of TCE), 1,1-dichloroethane, and 

chloroethane were detected at the highest concentrations in the collected groundwater samples. 

Detected concentrations of metals and SVOCs in groundwater were generally below Class GA 

Groundwater Standards and Guidance Values (Class GA Values); 

• AOC No. 2: Former Waste Pile Area (SWMU-2): Groundwater sampling results indicated elevated 

VOC concentrations only. Of the VOCs, TCA and 1,1-dichloroethane, were detected at the highest 

concentrations in the collected groundwater samples. The concentrations of metals detected in 

groundwater were generally below Class GA Values; and 

• AOC No. 3: Former Wastewater Treatment Area (SWMU-3): Groundwater sampling results 

revealed elevated concentrations of VOCs only. Of the VOCs, TCE and trans-1,2-dichloroethene, 

were detected at the highest concentrations in the collected groundwater samples. Elevated levels 

of tetrachloroethene (PCE) were also detected. Concentrations of detected metals in groundwater 

were generally below Class GA Values.   

 

The Eder RFI Work Plan proposed additional soil and/or groundwater sampling at each of these previously 

described SWMUs. However, there is no known final report by Eder or reference in subsequent reports by 

others indicating that Eder implemented the RFI Work Plan. Due to the absence of confirmatory sampling 

results in connection with the above referenced AOCs, additional soil sampling was completed as part of 

this RI. 

 

3.1.3 Site Investigation and Remedial Action Plan (February 1997) 

 

Innovative Recycling Technologies, Inc. (IRT) presented the results of a site investigation as part of a 

Remedial Action Plan (RAP) for the Site. The RAP established a site-specific soil cleanup objective 

(SSSCO) of 200 parts per billion (ppb) for total VOCs. The overall objective of IRT’s site investigation was 

to establish the vertical and horizontal limits of soil contamination in AOC No. 1: Former Landfill (SWMU-1) 

and AOC No. 3: Former Wastewater Treatment Area (SWMU-3). No soil sampling was performed in AOC 

No. 2: Former Waste Pile Area (SWMU-2). Significant findings of IRT’s site investigation are summarized 

below. 

 

• AOC No. 1: Former Landfill (SWMU-1): Total concentrations of VOCs in collected soil samples 

exceeded the SSSCO of 200 ppb in only one soil sample, collected at a depth between 9 to 11 feet 

bgs. Groundwater sample analytical results from two temporary wells revealed no detectable 

concentrations of VOCs and TPHs; 

• AOC No. 3: Former Wastewater Treatment Area (SWMU-3): Total concentrations of VOCs in soil 

samples collected from three borings exceeded the SSSCO of 200 ppb. Soil samples collected 

from other borings exhibited elevated concentrations of TPH; and 



Cornwall Properties, LLC 
Former Star Anchors and Fasteners Site (NYSDEC Site No. 336008) 
 

Remedial Investigation Report  September 2020 
Previous Investigations  Page 7 

• Offsite: No detectable VOC concentrations were found in two offsite groundwater monitoring wells 

installed by IRT. 

 

The stated goals of IRT’s RAP were to remove contaminated soils acting as a source of groundwater 

contamination, remediate contaminated groundwater with a pump and treat system, and cap AOC No. 2:  

Former Waste Pile Area (SWMU-2). The scope of remediation proposed by IRT included the following: 

 

• Removal and offsite disposal of underground equalization tanks and filter beds associated with the 

former wastewater treatment plant; 

• Excavation and offsite disposal of the soils comprising the waste lagoons associated with the 

former wastewater treatment plant; 

• Excavation and offsite disposal of soils and debris in the AOC No. 1:  Former Landfill (SWMU-1) 

area until the SSSCO is met;  

• Capping the AOC No. 2:  Former Waste Pile Area (SWMU-2) area; and 

• Installation of new monitoring wells following remediation (one monitoring well southeast of the 

AOC No. 1:  Former Landfill (SWMU-1), six monitoring wells in the AOC No. 3:  Former Wastewater 

Treatment Area (SWMU-3), and three offsite monitoring wells). 

 

3.1.4 Hopkins Environmental Management, Inc./IRT Monthly Progress Reports (February – August 

1997) 

 

Hopkins Environmental Management, Inc. (Hopkins) and IRT prepared monthly progress reports 

documenting the completed remediation activities pursuant to NYSDEC Consent Order D3-0001-96-12. A 

summary of the remediation activities performed in each AOC, as reported in the monthly progress reports, 

is presented below. 

 

• AOC No. 1: Former Landfill (SWMU-1):  Contaminated soil and waste materials comprising the 

landfill were excavated and disposed offsite; 

• AOC No. 2: Former Waste Pile Area (SWMU-2): The waste pile area was graded and capped with 

a silty clay loam; 

• AOC No. 3: Former Wastewater Treatment Area (SWMU-3): The equalization tanks were emptied, 

cleaned, removed, and disposed offsite as hazardous waste. The filter beds and surrounding soils 

were excavated and also disposed offsite as hazardous waste. In the lagoon areas, contaminated 

soils were excavated to a depth below the water table (7 to 8 feet bgs) at most locations.  Excavated 

soils from the lagoon areas were disposed offsite; and 

• AOC No. 5: Former Wastewater Treatment Area – East: Soil from the area was excavated and 

disposed offsite. Post-remediation soil sampling results indicated elevated levels of TPH.  

Concentrations of total VOCs in these post-remediation soil samples exceeded SSSCOs in only 1 

sample collected at a depth between 4 to 8 feet bgs. 
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Based on available information, a Final Engineering Report (FER) documenting the completed remediation 

activities was not submitted to the NYSDEC.  

 

3.1.5 NYSDEC Letter to Mr. Samuel Kaufmen (July 2002) 

 

According to a July 2002 NYSDEC letter addressed to Mr. Kaufman, Mr. Kaufman was owner of the 

adjacent property and evaluating the possibility of purchasing the Site. Mr. Kaufman was informed by the 

NYSDEC that as a result of Site use to actively manage hazardous waste and later receipt of a RCRA 

permit, the Site was subject to New York State Hazardous Waste Management regulations and policies.   

 

The NYSDEC letter also included a summary of the remaining environmental requirements based on the 

available data received to date. The remaining environmental requirements listed were: 

 

• Rehabilitation and restart of the existing groundwater recovery systems along with possible 

expansion to control wider areas; 

• Operation of the groundwater recovery systems until data demonstrated that the groundwater met 

NYSDEC groundwater quality standards (GWQS); 

• Follow-up groundwater monitoring, which would include rehabilitation of the monitoring system 

wells, several rounds of sampling to demonstrate the effectiveness of the 1997 source removal 

activities, and the effectiveness of the groundwater recovery systems; 

• Long term monitoring of several Site areas, to continue to demonstrate the effectiveness of 

remedial actions and to determine when the groundwater meets NYSDEC GWQS; 

• Investigation and remediation of remaining contaminated soils and source areas in AOC No. 3:  

Former Wastewater Treatment Area (SWMU-3), AOC No. 4: Former Scrap Metal/Waste Oil 

Storage Area, and AOC No. 5:  Former Wastewater Treatment Area – East; 

• Evaluation of source(s) and extent of VOC contamination in the vicinity of an onsite monitoring well 

(MW-3) and remediation, as needed; 

• Evaluation of the former sump area (located within AOC No. 7: Onsite Main Warehouse Building) 

for releases and remediation, as needed; 

• Evaluation and remediation of source areas contributing to observed impacts in the underlying 

bedrock aquifer; and 

• Investigation of the impact extent to the underlying bedrock aquifer. Remediation of the bedrock 

aquifer, as needed. 

• Additional reconnaissance level evaluation of unstudied portions of the Site, to verify that there are 

no other release areas where past releases may have occurred but were not reported. 

 

3.1.6 Site Investigation Work Plan (September 2005) 

 

In a June 30, 2005 letter addressed to Mr. Kaufman, the NYSDEC expressed concern that VOCs in soil 

and groundwater may pose a potential health risk to building occupants considering recent re-occupation.  

The NYSDEC letter required submittal of a work plan to perform environmental sampling to address the 

concern. Specifically, the NYSDEC identified three potential source areas (container storage area, former 

solvent recovery still, and oil/water separator) all within AOC No. 7: Onsite Main Warehouse Building. TRC 
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submitted a Site Investigation Work Plan (SIWP) to the NYSDEC in September 2005 to address these 

concerns, and an NYSDEC approval was issued on September 12, 2005. The September 2005 SIWP 

consisted of: 

 

• Collection and analysis of sub-slab vapor, indoor air, soil, and groundwater samples from several 

locations within AOC No. 7: Onsite Main Warehouse Building;  

• Collection and analysis of sub-slab vapor and indoor air samples from one location in AOC No. 8:  

Onsite Residential Structure; and 

• Repair and redevelopment or (if repair is not practical) replacement of existing monitoring well MW-

3 and collection/analysis of one groundwater sample at this location.  

 

The goal of the investigation activities was to collect data in accordance with the approved SIWP to 

evaluate, to the satisfaction of the NYSDEC and New York State Department of Health (NYSDOH), whether 

VOCs in sub-slab soil vapor, indoor air, soil and/or groundwater posed a risk to building occupants. 

 

3.1.7 Site Investigation Report (January 2006) 

 

In accordance with the NYSDEC-approved SIWP, TRC conducted a Site Investigation (SI) in November 

2005. The SI included field activities in AOC No. 7: Onsite Main Warehouse Building, AOC No. 8: Onsite 

Residential Structure, and in the vicinity of existing monitoring well MW-3. The following field activities were 

completed as part of the SI: 

 

• Installation of 4 sub-slab vapor sampling points (3 within AOC No. 7: Onsite Main Warehouse 

Building and 1 inside AOC No. 8: Onsite Residential Structure); 

• Collection and analysis of 10 air samples for VOCs by United States Environmental Protection 

Agency (USEPA) Method TO-15 (4 sub-slab vapor samples, 5 indoor air samples, and 1 ambient 

air sample); 

• Installation of 4 soil borings [2 locations within AOC No. 7: Onsite Main Warehouse Building (MW-

101 and MW-102) and 2 locations outside of AOC No. 7: Onsite Main Warehouse Building (MW-

3R and MW-3)]; 

• Collection and analysis of 4 soil samples for Target Compound List (TCL) VOCs by USEPA Method 

8260C from 4 soil borings;  

• Construction of permanent two-inch diameter monitoring wells in each of the four soil borings; and 

• Collection and analysis of 4 groundwater samples for TCL VOCs by USEPA Method 8260C. 

 

Sub-slab Vapor, Indoor Air, and Outdoor Air Analytical Results 

 

The air sample laboratory analytical results were compared to the NYSDOH soil vapor intrusion (SVI) 

guidance matrices.   

 

• TCE, PCE, and TCA were detected above the NYSDOH vapor intrusion “mitigation criteria” in AOC 

No. 7: Onsite Main Warehouse Building; and 
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• VOCs were not detected above the NYSDOH vapor intrusion “mitigation criteria” in AOC No. 8: 

Onsite Residential Structure.  

 

Based on the sub-slab/indoor air analytical results collected from AOC No. 7: Onsite Main Warehouse 

Building, it was determined that mitigation was required.  

 

Based on the sub-slab/indoor air analytical results collected from AOC No. 8:  Onsite Residential Structure, 

it was determined that no further action was required. However, at the request of the NYSDEC, additional 

sub-slab and indoor air samples were proposed to be collected from the AOC Nos. 7 and 8 as part of this 

RI.   

 

Soil Analytical Results 

 

Soil sampling laboratory analytical data showed no exceedances above NYSDEC Technical and 

Administrative Guidance Memorandum (TAGM) 4046 RSCOs. 

 

Groundwater Analytical Results 

 

Analytical data showed VOC exceedances above Class GA Values for vinyl chloride and cis-1,2-

dichloroethene in the groundwater sample collected from monitoring well MW-101 (located in the eastern-

central portion of AOC No. 7: Onsite Main Warehouse Building). Additionally, the VOCs chloroform, cis-

1,2-dichloroethene, 1,1-dichloroethane, 1,1-dichloroethene, methylene chloride, PCE, toluene, TCA, 1,1,2-

trichloroethane, TCE, and vinyl chloride were detected above Class GA Values in the groundwater sample 

collected from monitoring well MW-102 (located in the north-eastern portion of AOC No. 7: Onsite Main 

Warehouse Building).  

 

Additionally, groundwater sampling data showed no exceedances of Class GA Values in groundwater 

samples collected from monitoring wells MW-3 and MW-3R. Monitoring well MW-3 is located northeast of 

monitoring well MW-102 and outside of AOC No. 7 (MW-3 was not located during the December 9, 2015 

TRC Site inspection). Monitoring well MW-3R is located south of monitoring well MW-101 and outside of 

AOC No.7.  

 

The SI Report prepared by TRC recommended the following:  

 

• Based on the sub-slab vapor and indoor air sampling results, additional monitoring within AOC No. 

8 was recommended. Phased implementation of a sub-slab depressurization system (SSDS) was 

recommended for AOC No. 7 to mitigate vapor intrusion from below the concrete floor slab. 

Additional recommendations included the repair of accessible major floor slab cracks and 

installation of monitoring points in the Main Warehouse Building floor slab to evaluate the 

effectiveness of an SSDS.   

• No VOCs were detected above the RSCOs in the collected soil samples analyzed. Therefore, no 

further action was recommended with respect to soil sampling performed as part of the SI.  
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Based on the groundwater sampling results, additional groundwater investigation was recommended to 

delineate the lateral and vertical extent of the groundwater contamination found in one of the newly installed 

monitoring wells located inside the Main Warehouse Building. 

 

3.1.8 Additional Sub-slab Vapor and Indoor Air Sampling in Area of Concern No. 8: Onsite Residential 

Structure (January 2006) 

 

The preliminary results of the sub-slab vapor and indoor air sampling performed in September 2005 

(summarized in Section 3.1.7) were submitted to the NYSDEC by TRC in a letter dated November 9, 2005.  

As a result of the review, the NYSDEC requested an additional round of sub-slab vapor/indoor air sampling 

during the following heating season in AOC No. 8. This additional round of sub-slab vapor and indoor air 

sampling was performed on January 11, 2006. The following field activities were completed by TRC as part 

of the additional sampling: 

 

• Installation of one sub-slab vapor point in the basement floor of the Onsite Residential Structure; 

and, 

• Collection and analysis of three air samples for VOCs by USEPA Method TO-15 (one sub-slab 

vapor sample, one indoor air sample, and a duplicate indoor air sample). 

 

Based on the NYSDOH guidance for evaluating vapor intrusion, the sub-slab vapor and indoor air sampling 

results indicated that no further action was required. These results were documented in the TRC letter 

report dated January 31, 2006.   

 

3.1.9 Work Plan for the Evaluation of the Unconsolidated Overburden Aquifer (May 2006) 

 

Based on a review of the January 2006 SI Report, the NYSDEC issued a letter to Mr. Kaufman, dated 

March 29, 2006, indicating that further delineation of a potential source area (AOC No. 6: Former Solvent 

Recovery Still/Oil Water Separator Area) was required. The NYSDEC letter also indicated that the VOC 

concentrations in sub-slab vapor/indoor air of AOC No. 8: Onsite Residential Structure required further 

evaluation. 

 

In May 2006, TRC submitted a Work Plan for the Evaluation of the Unconsolidated Overburden Aquifer to 

address concerns and data gaps in the overall Site characterization. The Work Plan scope included the 

following: 

 

• Installation of deep soil borings to determine the depth to bedrock within the AOCs; 

• Collection of soil samples and analysis of VOCs in potential remaining onsite source areas; 

• Installation of new shallow and deep groundwater monitoring wells in the unconsolidated 

overburden aquifer; 

• Collection of groundwater samples for VOC analysis from existing and proposed onsite shallow 

and deep groundwater monitoring wells within the unconsolidated overburden aquifer;  

• Collection of sub-slab vapor/indoor air samples for VOC analysis from AOC No. 8: Onsite 

Residential Structure; and 
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• Preparation of a final report summarizing the results and findings and presenting relevant 

conclusions and recommendations.  

 

The principal objectives of the planned investigation were as follows: 

 

• Establish site-wide post-remediation groundwater conditions in the unconsolidated overburden 

aquifer;  

• Evaluate variability of VOC concentrations with depth in the overburden aquifer, to assess potential 

impacts in the underlying bedrock aquifer; 

• Delineate the extent of VOC contamination in the unconsolidated overburden groundwater in the 

vicinity of AOC No. 6: Former Solvent Recovery Still/Oil Water Separator Area and, if warranted, 

in other AOCs; 

• Characterize the unconsolidated overburden aquifer properties and determine depth to bedrock in 

the study areas; and 

• Determine VOC concentrations in the sub-slab vapor/indoor air in AOC No. 8: Onsite Residential 

Structure. 

 

The NYSDEC acknowledged receipt of the Work Plan; however, comments on the Work Plan were not 

issued by the NYSDEC.  

 

3.1.10 Sub-Slab Depressurization System Field Pilot Testing in Area of Concern No. 7: Onsite Main 

Warehouse Building (December 2008) 

 

In accordance with TRC correspondence dated November 9, 2005 and NYSDEC correspondence dated 

November 29, 2005, an SSDS pilot test consisting of a single sub-slab depressurization pit below the floor 

slab of the Onsite Main Warehouse Building, piping, and a roof suction fan was completed. The following 

field activities were completed as part of the SSDS field pilot testing: 

 

• Temporary test points were installed through the floor slab (at approximately 25-foot intervals) to 

the north, south, east, and west of the sub-slab pit located in the Onsite Main Warehouse Building. 

The temporary test points were installed at increasing distances from the sub-slab pit until no 

influence was detected (a total of 13 temporary test points were installed); 

• Collection and recording of differential pressure measurements of the sub-slab relative to indoor 

air at each temporary test point with the use of a magnehelic pressure gauge. 

 

SSDS Field Pilot Test Findings 

 

The results of the SSDS testing were compared to the guidelines in the USEPA document titled Radon 

Prevention in the Design and Construction of Schools and Other Large Buildings (EPA/625/R-92/016).  

According to this document, a minimum sub-slab vacuum of 0.002 inch of water column is recommended 

for an effective SSDS. 
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Based on the results of the SSDS testing, TRC concluded in a December 2008 letter report that a work 

plan could be developed for the installation of additional sub-slab depressurization pits and additional indoor 

air sampling in the Onsite Main Warehouse Building. NYSDEC comments regarding the December 2008 

letter have not been received to date.  

 

3.1.11 Remedial Investigation/Feasibility Study Work Plan (October 2016) 

 

In October 2016, TRC, on behalf of Cornwall, submitted an RI/FS Work Plan to the NYSDEC to address 

continued NYSDEC concerns and data gaps in the overall Site characterization with respect to DER-10 

and March 2016 NYSDEC comments.   

 

The RI Work Plan scope included the following: 

 

• Initial Site survey (proposed, but not completed/required as part of the RI activities);  

• Initial monitoring well development and baseline groundwater sampling of 21 existing groundwater 

monitoring wells; 

• Soil boring program; 

• Bedrock core collection; 

• Monitoring well installation (shallow overburden, deep overburden and bedrock wells); 

• Monitoring well development; 

• Groundwater sampling of newly installed monitoring wells;  

• Collection of sub-slab vapor, indoor ambient air, and outdoor ambient samples;  

• Final Site survey; and 

• RI Report 

 

The principal objectives of the RI Work Plan were as follows: 

 

• Establish site-wide groundwater conditions (i.e., groundwater surface elevation, groundwater flow 

direction, and VOCs in groundwater) in the unconsolidated overburden and bedrock aquifers; 

• Evaluate VOC concentrations in soil and groundwater with depth across the Site, in the overburden 

aquifer (shallow and deep), and assess potential for impacts to the underlying bedrock aquifer; 

• Evaluate VOC concentrations in the bedrock aquifer and connectivity (if any) between the bedrock 

and overburden at the Site; 

• Evaluate SVOC concentrations in soil and groundwater in the unconsolidated overburden in the 

vicinity of AOC No. 3: Former Wastewater Treatment Area and AOC No. 5: Former Wastewater 

Treatment Area – East; 

• Evaluate the metals concentrations (if any) in soil and groundwater in the unconsolidated 

overburden in the vicinity of AOC No. 1: Former Landfill and AOC No. 4: Former Scrap Metal/Waste 

Oil Storage Area; 

• Characterize soil and bedrock types, determine depth to bedrock, and the rock quality designation 

(RQD) of bedrock in the areas under study;  
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• Evaluate VOC concentrations in sub-slab vapor and indoor air samples in AOC No. 7: Onsite Main 

Building Warehouse and AOC No. 8: Onsite Residential Structure; and 

• Collect data necessary for the selection of an appropriate remedial action, to the extent required to 

meet applicable SCOs and groundwater quality standards (for VOCs, SVOCs and metals).  
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4.0 Remedial Investigation Activities 

 

The RI field activities described in this section were completed by TRC from December 2016 to March 

2020. All activities were completed in accordance with the NYSDEC approved October 2016 RI/FS Work 

Plan (summarized in Section 3.1.11 above) and DER-10, Technical Guidance for Site Investigation and 

Remediation.  

 

A chronological summary of the completed RI field activities is presented below: 

 

• December 2016 – Monitoring well redevelopment; 

• January 2017 – Baseline groundwater monitoring event; 

• March 2017 – Soil vapor intrusion investigation (AOC Nos. 7 and 8 SVI assessments); 

• January 2018 – Soil boring program; 

• September 2018 – Surface water sampling; 

• April to May 2019 – Monitoring well installations; 

• July to August 2019 – Groundwater sampling of new monitoring wells; 

• November 2019 – Site survey; and 

• March 2020 – Investigation derived waste (IDW) disposal. 

 

The scope of work (SOW) and associated field implementation methods are described in Sections 4.1 

through 4.9 below. All field activities were completed in adherence to a Site-specific Health and Safety Plan 

(HASP), Community Air Monitoring Plan (CAMP), and a Quality Assurance Project Plan (QAPP). Figure 2 

presents the RI sample locations. 

 

Standard chain-of-custody procedures were followed for all collected samples. All samples were submitted 

to an Environmental Laboratory Approval Program (ELAP) laboratory. NYSDEC Analytical Services 

Protocol (ASP) Category B data deliverable packages were requested, and 10 percent of the samples were 

validated by TRC. A summary of all environmental samples collected as part of this RI is provided in Table 

1.  

 

4.1 Monitoring Well Redevelopment (December 2016) 

 

From December 6 to 8, 2016, TRC located and redeveloped monitoring wells previously installed at the 

Site. Ad part of this task, TRC located 18 of the 21 monitoring wells identified in the October 2016 RI/FS 

Work Plan. Monitoring wells MW-101 and MW-102 where thought to be located within AOC No. 7, but were 

not located during the Site reconnaissance. Monitoring well LF-6, assumed to be located between AOC 

Nos. 1 and 2 could not be located. Additionally, one previously unidentified well (SMWO-MW-2) )was 

located within AOC No. 4and redeveloped. Two monitoring wells, SMWO-MW-3 and LF-12, previously 

unidentified and located in the field, were found to be damaged and could not be redeveloped.  
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The remaining monitoring wells were redeveloped using standard pump and surge techniques utilizing a 

submersible pump. Development was considered complete when either the turbidity of the purge water was 

consistently below 50 nephelometric turbidity units (NTUs), the well purged dry, or 10 well volumes were 

removed, whichever occurred first. The volume of water removed, the well development time, and water-

quality parameters including pH, conductivity, dissolved oxygen (DO), temperature, turbidity, oxidation-

reduction potential (ORP) and salinity was monitored during development activities. Purge water was 

containerized in 55-gallon drums for offsite disposal.   

 

The December 2016 monitoring well redevelopment activities were additionally summarized in the February 

2018 Groundwater and Vapor Intrusion Sampling Update, which was submitted to the NYSDEC to provide 

a status update on the RI activities.  

 

4.2 Baseline Groundwater Monitoring Event (January 2017) 

 

From January 4 to 6, 2017, groundwater samples were collected from 17 monitoring wells (BR-1, BR-3, 

FB-1, MW-3R, LF-1, LF-2, LF-3, LF-4, LF-8, LF-9, LF-9M, LF-9D, LF-10, LF-11S, LF-11D, SMWO-MW-1, 

and SMWO-MW-2) utilizing standard low-flow sampling techniques. Following stabilization of groundwater 

parameters (pH, conductivity, DO, ORP, temperature, and turbidity), samples were collected in laboratory 

supplied containers, placed on ice, and submitted to Alpha Analytical of Westborough, Massachusetts 

(Alpha) for analysis of TCL VOCs by USEPA Method 8260. The sampling logs for the January 2017 

baseline groundwater monitoring event can be found in Appendix A.  

 

The January 2017 baseline groundwater monitoring event and analytical results were additionally 

summarized in TRC’s February 2018 Groundwater and Vapor Intrusion Sampling Update.  

 

4.3 Soil Vapor Intrusion Investigation (March 2017) 

 

On March 16, 2017, six temporary sub-slab vapor points (SSVP-101 through SSVP-106) were installed 

within AOC No. 7: Onsite Main Warehouse Building. As proposed in the October 2016 RI/FS Work Plan, 

the two proposed temporary sub-slab vapor points within AOC No. 8: Onsite Residential Structure (SSVP-

107 and SSVP-108) were not installed as access could not be obtained. The six temporary sub-slab vapor 

points were installed by drilling an approximately 1½-inch diameter hole through the floor slab at each 

location. Teflon™ tubing was then installed no deeper than two-inches below the sub-slab at each location, 

and the annulus between the floor and tubing was sealed with modeling clay.   

 

Prior to sub-slab vapor sample collection, all six sub-slab vapor points were helium leak tested in 

accordance with NYSDOH methods to ensure that each location was capturing sub-slab vapors, rather 

than short circuiting ambient indoor air from the surface. In addition to the six sub-slab vapor samples, six 

co-located indoor air samples (SSVP-IA-101 through SSVP-IA-106), and one outdoor ambient air sample 

(AA-101) was collected for analysis. Record of Vapor Sampling forms, detailing the helium leak test results, 

vapor sample photoionization detector (PID) readings, and sample times can be found in Appendix B. 

 



Cornwall Properties, LLC 
Former Star Anchors and Fasteners Site (NYSDEC Site No. 336008) 
 

Remedial Investigation Report  September 2020 
Remedial Investigation Activities  Page 17 

All 13 air samples were collected utilizing batch certified 6-liter Summa® canisters equipped with 8-hour 

flow controllers and submitted to Con-Test Laboratories of East Long Meadow, Massachusetts (Con-Test) 

for analysis of VOCs by USEPA Method TO-15. 

 

The March 2017 SVI event and analytical results were additionally summarized in the February 2018 

Groundwater and Vapor Intrusion Sampling Update.  

 

4.4 Surface Water Sampling (September 2018) 

 

On September 6, 2018, TRC collected three surface water samples from the Woodbury Creek (upstream, 

midstream, and downstream). All three surface water samples were collected into laboratory supplied 

containers, preserved in a cooler with ice, and submitted to Alpha for analysis of TCL VOCs by USEPA 

Method 8260. 

 

4.5 Subsurface Investigation Activities (2018 and 2019) 

 

4.5.1 Private Utility Survey 

 

Prior to the commencement of ground-intrusive activities in January 2018 and April to May 2019, private 

utility surveys were completed to identify any subsurface utilities or anomalies around each of the proposed 

soil borings/monitoring wells. Any detected subsurface structure within the investigation radius was 

identified on the ground surface with paint using the American Public Works Association (APWA) utility 

color codes. 

 

4.5.2 Community Air Monitoring Plan 

 

In accordance with the NYSDEC Generic CAMP (DER-10, Appendix 1A), air monitoring was conducted 

during all ground intrusive investigation activities. The CAMP included monitoring for both fugitive dust and 

organic vapors. Fugitive dust and organic vapor action levels provided in the NYSDOH Generic CAMP were 

used. 

 

On a daily basis, one CAMP enclosure was deployed downwind of the work site. The enclosure contained 

a Dust Trak II unit for dust monitoring and a PID for organic vapor monitoring. Additionally, one handheld 

PID was utilized within the work area to field screen soil samples/drill cuttings and monitor breathing air 

vapor concentrations. 

 

NYSDOH CAMP action levels were not exceeded (for either fugitive dust and organic vapors) during any 

of the 2018 and 2019 ground intrusive activities.   

 

4.5.3 Soil Boring Program (January 2018) 

 

From January 15 to 18, 2018, Cascade Technical Services of Schenectady, New York (Cascade) installed 

12 soil borings (SB-101 through SB-112) to terminal depths ranging from 4 feet bgs (SB-105) to 39 feet bgs 
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(SB-104), the depth of drilling refusal, utilizing a Geoprobe® and direct push technology (DPT) sampling 

techniques. Continuous soil cores were collected from each boring location utilizing 1.5-inch inner diameter 

by 5-foot long poly vinyl chloride (PVC) Macrocores®. The boring logs from the January 2018 soil boring 

program can be found in Appendix C. 

 

Soil cores were visually classified and screened for the visual, olfactory, and photo-ionic evidence of 

contamination by TRC. To screen for volatile vapors, measurements were collected from soil headspace 

immediately following the opening of each Macrocore® utilizing a PID equipped with a 10.6 eV lamp and 

calibrated to 100 ppm of isobutylene. 

 

Generally, one to two soil samples were collected from each boring location for laboratory analysis. Where 

applicable, the selected soil samples were collected from the depth interval displaying the highest PID 

reading and the depth interval of the encountered overburden-water table interface. If drilling refusal was 

encountered prior to the water table, the depth interval above the refusal depth was selected for laboratory 

analysis. If no elevated PID readings were observed in a borehole, samples biased towards those depths 

were not collected. 

 

A total of 14 soil samples were collected from the 12 soil borings, transferred directly from the Macrocore® 

into laboratory supplied containers, preserved in a cooler with ice, and submitted to Alpha for analysis of 

TCL VOCs by USEPA Method 8260. For borings completed within AOC No. 3: Former Wastewater 

Treatment Area (SWMU-3) (SB-101, SB-102, and SB-104) and AOC No. 5: Former Wastewater Treatment 

Area East (SB-103), soil samples were additionally submitted for analysis of TCL SVOCs by USEPA 

Method 8270. For borings completed within AOC No. 1: Former Landfill (SWMU-1) (SB-111 and SB-112) 

and AOC No. 4: Former Scrap Metal/Waste Oil Storage Area (SB-105), soil samples were additionally 

submitted for analysis of Target Analyte List (TAL) Metals by USEPA Method 6010. 

 

4.5.4 Monitoring Well Installations (April and May 2019) 

 

From April 29 to May 23, 2019, Aztech Technologies Inc. of Ballston Spa, New York (Aztech) installed 7 

shallow overburden groundwater monitoring wells (MW-104S, MW-105S, MW-106S, and MW-108S 

through MW-111S), 6 co-located deep overburden groundwater monitoring wells (MW-104D, MW-105D, 

MW-106D, MW-109D, and MW-110D), and 4 bedrock groundwater monitoring wells (BMW-204, BMW-205, 

BMW-207, and MW-111D). Prior to well installation, soil samples were collected continuously, or if soil 

conditions were known, at intermittent intervals to the termination depth of each borehole. Drill cuttings, 

decontamination fluids, and well development water were containerized in steel 55-gallon drums and staged 

onsite for offsite disposal. A summary of the monitoring well installation activities is provided in the 

subsections below. 

 

It should be noted that due to drilling refusals and equipment limitations, proposed monitoring wells MW-

107S, MW-108D, BMW-101, BMW-102, BMW-103, BMW-106, and BMW-208 (as proposed in the October 

2016 RS/FS Work Plan) could not be installed. Conditions preventing the installation of these seven 

monitoring wells are further described below in Section 4.5.4.3. 
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4.5.4.1 Soil Screening/Sampling 

 

Prior to monitoring well installation, soil was screened at 12 locations (MW-104S/D through MW-111S/D, 

BMW-204, BMW-205, BMW-207, and BMW-208) utilizing a Geoprobe® and DPT with 1.5-inch diameter by 

5-foot long PVC Macrocores® or hollow stem augers (HSAs) and 2-inch diameter by 2-foot long split spoons 

to terminal depths ranging from 14 feet bgs (MW-107S) to 77 feet bgs (SB/BMW-205). The boring logs for 

the April and May 2019 monitoring wells can be found in Appendix D. 

 

In 10 boring locations (MW-104S/D, MW-105S/D, MW-106S/D, MW-107S, MW-108S/D through MW-

111S/D, BMW-207, and BMW-208), the depth interval either at or just above the encountered water table 

was selected for laboratory analysis. Elevated PID readings were not measured in any completed soil 

boring and as a result, soil samples biased towards these depths were not collected.  

 

As a result of soil screening and sampling, a total of 10 soil samples were collected and submitted to Alpha 

for analysis of TCL VOCs by USEPA Method 8260. For wells completed within AOC No. 3: Former 

Wastewater Treatment Area (SWMU-3) (MW-105S/D, MW-106S/D and BMW-108), soil samples were 

additionally submitted for analysis of TCL SVOCs by USEPA Method 8270. For borings completed within 

AOC No. 1: Former Landfill (SWMU-1) (MW-109S/D), 1 location within AOC No. 3: Former Wastewater 

Treatment Area (SWMU-1) (MW-106S/D), AOC No. 4: Former Scrap Metal / Waste Oil Storage Area (MW-

107), soil samples were additionally submitted for analysis of TAL Metals by USEPA Method 6010. 

 

4.5.4.2 Bedrock Coring 

 

Following the advancement of each soil boring as described above at 4 bedrock monitoring well locations 

(BMW-204, BMW-205, BMW-207, and MW-111D), a temporary 4-inch diameter steel casing was installed 

from ground surface and set approximately five feet into competent rock. Following casing installation, 

continuous rock cores were collected at 5-foot intervals from the onset of competent rock, ranging in initial 

depth from 26 feet bgs (MW-111D) to 95 feet bgs (BMW-205), to the 1st water-bearing/fractured zone or 

where feasible due to equipment limitations. Final terminal coring depths ranged from 39 feet bgs (MW-

111D) to 105 feet bgs (BMW-205)). 

 

After retrieval from the core barrel, rock cores were placed into wooden boxes, labeled, and reviewed for 

evidence of contamination. Additionally, lithology and the presence of fractures were logged for each 5-foot 

core section to determine the RQD. Boring logs for the completed bedrock coring activities are provided in 

Appendix D. 

 

4.5.4.3 Monitoring Well Installations 

 

Following soil boring and bedrock coring activities, monitoring wells were installed to their targeted terminal 

depth using 4.25-inch inner diameter (ID) HSAs, roller bit, or air hammer (where applicable to bedrock 

monitoring wells). All monitoring wells were constructed utilizing 2-inch PVC riser and 10 to 15 feet of 0.01-

slot PVC screen. The annulus between the well and borehole wall was backfilled with a clean silica sand 

pack to a minimum of 1-foot above the screen, followed by a minimum 2-foot thick hydrated bentonite seal, 
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then grout to the surface. Dependent on the surrounding land use, each monitoring well was completed at 

ground surface within a concrete pad and bolt down manhole cover or locking standpipe. Monitoring well 

construction logs can be found in Appendix E.  A summary of monitoring well constructions are provided 

in Table 2 and are further detailed below. 

 

Shallow Overburden Monitoring Wells 

 

As a result of the drilling activities, seven shallow groundwater monitoring wells (MW-104S, MW-105S, MW-

106S, and MW-108S through MW-111S) were installed. Generally, shallow overburden monitoring wells 

were installed with a screened interval spanning a minimum of 5 feet above and 10 feet below the 

encountered water table. Final shallow overburden monitoring well terminal depths ranged from 16 feet bgs 

(MW-106S) to 24 feet bgs (MW-108S). 

 

Proposed shallow monitoring well MW-107S could not be installed due to multiple drilling refusals at an 

approximate depth of 15 feet bgs. 

 

Deep Overburden Monitoring Wells 

 

As a result of the drilling activities, five deep groundwater monitoring wells (MW-104D, MW-105D, MW-

106D, MW-109D, and MW-110D), co-located with their respective shallow wells, were installed. Generally, 

deep overburden monitoring wells were installed in locations where a minimum of 25 feet of soil was present 

beneath the encountered water table. Each installed deep overburden monitoring well included 10 feet to 

15 feet of screen above the encountered top of bedrock surface or drilling refusal depth. Final deep 

overburden monitoring well terminal depths ranged from 30 feet bgs (MW-105D) to 40 feet bgs (MW-104D 

and MW-106D) 

 

Proposed deep monitoring well MW-107D could not be installed due to multiple drilling refusals at an 

approximate depth of 15 feet bgs. Additionally, proposed deep overburden monitoring wells MW-108D and 

MW-111D could not be installed due to the presence of bedrock at depths of 32 feet bgs and 26 feet bgs, 

respectively. Due to the presence of shallow bedrock at MW-111D, a bedrock monitoring well was installed 

and is further described below. 

 

Bedrock Monitoring Wells 

 

As a result of the drilling activities, four bedrock monitoring wells (MW-111D, BMW-204, BMW-205, and 

BMW-207) were installed. Generally, bedrock monitoring wells were installed into competent rock to the 

first water-bearing/fracture zone or where feasible due to equipment limitations. Each installed bedrock 

monitoring well included 10 feet of screen within the subsurface rock and ranged in terminal depth from 39 

feet bgs (MW-111D, BMW-207) to 105 feet bgs (BMW-205). 

 

Proposed bedrock monitoring well BMW-208 could not be installed due to drilling equipment limitations 

encountered downhole while drilling. Proposed bedrock monitoring wells BMW-101, BMW-102, BMW-103, 

and BMW-106 were not installed due to the presence of competent bedrock which impacted drilling 
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conditions and equipment limitations. Due to shallow encountered bedrock at MW-111D (depth of 26 feet 

bgs), bedrock was cored at from 26 feet bgs to 39 feet bgs, and a bedrock monitoring well was installed.  

 

4.5.4.4 Monitoring Well Development 

 

Following installation, all newly installed monitoring wells were developed utilizing standard pump and surge 

methods. Depth to groundwater was measured using a water level meter prior to well development 

activities. Temperature, conductivity, pH, DO, turbidity, and ORP were periodically measured with a water 

quality meter during development. The monitoring wells were considered developed once turbidity fell below 

50 NTUs, the well purged dry, or 10 well volumes were removed, whichever occurred first. Non-aqueous 

phase liquid (NAPL) and evidence of contamination (sheens, odors, etc.) were not observed in any well 

development water. All generated liquids were containerized in steel 55-gallon drums and staged onsite for 

offsite disposal. The monitoring well development logs are included in Appendix F. 

 

4.6 Groundwater Monitoring, Well Gauging and Sampling (July to August 2019) 

 

On July 22, 2019, prior to groundwater sampling activities, all Site monitoring wells were gauged with a 

water level meter to determine static potentiometric surface elevations and flow direction.  

 

From July 23 to 24, 2019, groundwater samples were collected from the newly installed 16 monitoring wells 

(MW-104S/D, MW-105S/D, MW-106S/D, MW-108S, MW-109S/D, MW-110S/D, MW-111S/D, BMW-204, 

BMW-205, and BMW-207) utilizing standard low-flow sampling techniques. Following stabilization of 

groundwater parameters (pH, conductivity, DO, ORP, temperature, and turbidity), samples were collected 

in laboratory supplied containers, placed on ice, and submitted to Alpha for analysis of TCL VOCs by 

USEPA Method 8260. For groundwater samples collected within AOC No. 3: Former Wastewater 

Treatment Area (SWMU-3) (MW-105S/D and MW-106S/D), samples were additionally submitted for 

analysis of TCL SVOCs by USEPA Method 8270. For groundwater samples collected within AOC No. 1: 

Former Landfill (SWMU-1) (MW-109S/D), samples were additionally submitted for analysis of TAL Metals 

by USEPA Method 6010. 

 

Upon an NYSDEC request in a September 5, 2018 letter and to evaluate the presence/absence of emerging 

contaminants (ECs) in groundwater at the Site, select samples (representative of vertical and horizontal 

Site limits) were additionally collected during the July 2019 sampling event and submitted for laboratory 

analysis of per- and polyfluoroalkyl substances (PFAS) and 1,4-dioxane by USEPA Methods 537 Modified 

and 8270 selected ion monitoring (SIM), respectively. Monitoring wells selected for EC analyses included 

BR-3, MW-3R, MW-105S, MW-109D, MW-111D, and SMWO-MW-2. Additional details and procedures 

regarding the collection and analysis of EC groundwater samples were provided to the NYSDEC in TRC’s 

November 2018 Emerging Contaminants Work Plan. 

 

Due to field collection errors during the July 2019 sampling event, additional groundwater samples were 

collected from MW-111D and MW-3R on August 6 ,2019, and resubmitted to Alpha for laboratory analysis 

of TCL VOCs by USEPA Method 8260 and 1,4-dioxane by USEPA Method 8270 SIM, respectively.  
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The sampling logs for the July and August 2019 groundwater sampling activities can be found in Appendix 

G.  

 

4.7 Site Survey (November 2019) 

 

On November 5, 2019, Susan M. Anacker Professional Land Surveyor, PLLC of Deerfield, New York 

(Anacker), a New York State licensed land surveyor, surveyed the locations and elevations of the monitoring 

wells and other Site features of interest to RI activities. A physical features and property boundary survey 

was not completed as part of this RI. The survey letter report provided by Anacker can be found in Appendix 

H.   

 

4.8 Investigation Derived Waste Disposal (March 2020) 

 

IDW generated during the investigation included soil from drilling activities and water from equipment 

decontamination, well development, and groundwater sampling. Solid and liquid IDW drums were 

transported offsite on March 26, 2020 to American Bio Mass of Walterboro, South Carolina for disposal. 

The waste disposal manifests are included in Appendix I. 
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5.0 Discussion of Results 

 

The following subsections discuss the regulatory standards, criteria, and guidance (SCGs) used to evaluate 

field observations and RI sample analytical results. 

 

In general accordance with NYSDEC DER-10, Appendix 2B, TRC performed data validation on 10 percent 

of all laboratory ASP Category B deliverables. The analytical data validation results are summarized in the 

Data Usability Summary Reports (DUSRs), provided in Appendix J. Following NYSDEC RI Report 

approval, the electronic data deliverables (EDDs) will be uploaded to the NYSDEC EQuIS database.  

 

5.1 Standards, Criteria, and Guidance 

 

The regulatory SCGs used to evaluate the groundwater, SVI, surface water, and soil analytical results are 

outlined below: 

 

• Groundwater – NYSDEC Division of Water Technical Operational Guidance Series (TOGS) 1.1.1 

Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, Class 

GA, June 1998 and NYSDEC Guidelines for Sampling and Analysis of PFAS Under NYSDEC’s Part 

375 Remedial Programs, January 2020. 

• SVI – NYSDOH Center for Environmental Health (CEH), Bureau of Environmental Exposure 

Investigation (BEEI), Guidance for Evaluating Soil Vapor Intrusion in the State of New York, October 

2006, amended May 2017 (Matrices A, B, and C). 

• Surface Water – NYSDEC TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values and 

Groundwater Effluent Limitations, Class AA, June 1998. 

• Soil – Title 6 New York Codes, Rules, and Regulations (NYCRR) Part 375, Table 375-6.8(a): 

Unrestricted Use Soil Cleanup Objectives (UUSCOs) and Commercial Use Soil Cleanup Objectives 

(CUSCOs), December 2006. 

 

5.2 Baseline Groundwater Monitoring Event (January 2017) 

 

A brief overview of the January 2017 baseline groundwater analytical results is provided in the subsection 

below. The groundwater sample locations including analytes exceeding the applicable SCGs, can be found 

on Figure 3. A summary of the January 2017 groundwater analytical results is presented in Table 3. 

 

5.2.1 Volatile Organic Compounds 

 

Of the 17 groundwater samples collected for analysis, 6 contained concentrations of 1 to 4 VOCs exceeding 

their respective Class GA GWQS. Generally, of these exceeding compounds, the highest measurement in 

each sample was cis-1,2-dichloroethene (c12-DCE) at concentrations ranging from 6.2 micrograms per liter 

(µg/L) (LF-10) to 100 µg/L (SMWO-MW-2), which exceeds its respective Class GA GWQS of 5 µg/L. The 

compound exhibiting the highest measurement in all 17 samples was 1,1-dichloroethane (11-DCE) in 

SMWO-MW-2 at a concentration of 140 µg/L, which exceeds its respective Class GA GWQS of 5 µg/L. 
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5.3 Soil Vapor Intrusion Investigation (March 2017) 

 

A brief overview of the March 2017 SVI analytical results is provided in the subsection below. The SVI 

sample locations including analytes exceeding their applicable SCGs, can be found on Figure 4. A 

summary of the March 2017 SVI analytical results is presented in Table 4. 

 

The March 2017 SVI analytical results within AOC No. 7: Onsite Main Warehouse Building indicated the 

presence of several Site COCs including TCE, PCE, TCA), c12-DCE, 11-DCE, and vinyl chloride (VC).  

 

Of the six sub-slab vapor samples collected for analysis, VOCs were detected in all. The compound 

exhibiting the highest measurement in all 6 sub-slab samples was TCE at a concentration of 4,500,000 

micrograms per cubic meter (µg/m3) (SSVP-106). Additionally, VC was detected above the laboratory 

quantitation limits in 1 sub-slab vapor sample location (SSVP-106) at a concentration of 52,000 µg/m3. 

 

Of the six co-located indoor air samples collected for analysis, VOCs were detected in all. The compound 

exhibiting the highest measurement in all 6 indoor air samples was ethanol at a concentration of 150,000 

µg/m3 (SSVP-IA-105). VC was not detected above laboratory quantification limits in any indoor air sample 

collected for analysis. 

 

A comparison of the detected chlorinated VOC (cVOC) sub-slab detections to their respective co-located 

indoor air sample analytical results and Matrices A, B, and C of the October 2006 NYSDOH SVI Guidance 

(amended May 2017) indicates the following: 

 

• TCE (NYSDOH Matrix A) – “Mitigation” is required at all co-located sample locations. 

• c12-DCE (NYSDOH Matrix A) – “Mitigation” is required at SSVP-103, SSVP-104, and SSVP-106. 

• 11-DCE (NYSDOH Matrix A) – “Mitigation” is required at SSVP-103, SSVP-105, and SSVP-106. 

• PCE (NYSDOH Matrix B) – “Mitigation” is required at SSVP-103 through SSVP-106. 

• TCA (NYSDOH Matrix B) – “Mitigation” is required at SSVP-103, SSVP-105, and SSVP-106. 

• VC (NYSDOH Matrix C) – “Mitigation” is required at SSVP-106 only. 

 

5.4 Surface Water Sampling (September 2018) 

 

Of the three surface water samples collected from the Woodbury Creek (upstream, midstream, 

downstream) and submitted for analysis, VOCs were either not detected above laboratory quantitation limits 

or were detected at concentrations below their respective Class AA Ambient Water Quality Standard. A 

summary of the September 2018 surface water analytical results can be found in Table 5. 

 

5.5 Subsurface Investigation Activities (2018 and 2019) 

 

5.5.1 Subsurface Investigation Results (January 2018) 

 

As indicated by the 12 soil borings, encountered Site soils primarily consisted of sand with varying amounts 

of silt and gravel, which is consistent with historical documentation. Drilling refusal, likely due to the 
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presence of bedrock, was encountered at all borings and ranged in depth from 4 feet bgs (SB-105) to 39 

feet bgs (SB-104). Groundwater was observed in 6 borings and typically was encountered in the 10 to 15 

feet bgs or 15 to 20 feet bgs sample intervals.  

 

Elevated PID readings (over 50 ppm) were detected at two soil borings (SB-103 and SB-104) and ranged 

from 70.5 ppm (SB-103 at a depth of 0 to 5 feet bgs) to 204 ppm (SB-104 at a depth of 0 to 5 feet bgs). No 

other indications of contamination (i.e., visual, olfactory, or photo-ionic) were present in any other screened 

soil.  

 

A brief overview of the soil analytical results is provided in the subsections below. The soil sample locations 

included analytes exceeding their applicable SCGs, can be found on Figure 5. A summary of the soil 

sampling analytical results is provided in Table 6. 

 

5.5.1.1 Volatile Organic Compounds 

 

Of the 14 soil samples submitted for analysis, only 2 contained concentrations of 1 to 2 compounds 

exceeding their respective Part 375 UUSCOs. Of these exceeding compounds, the highest measurement 

was TCE at a concentration of 15 milligrams per kilogram (mg/kg) (SB-102 from a depth of 15 to 20 feet 

bgs), which exceeds its Part 375 UUSCO of 0.47 mg/kg. No compounds were found to exceed their 

respective Part 375 CUSCO. 

 

5.5.1.2 Semi-Volatile Organic Compounds 

 

Of the 6 soil samples submitted for analysis, SVOCs were either not detected above laboratory 

quantification limits or were detected at concentrations below their respective Part 375 UUSCOs. 

 

5.5.1.3 Metals 

 

Of the 3 soil samples submitted for analysis, metals were either not detected above laboratory quantification 

limits or were detected at concentrations below their respective Part 375 UUSCOs. 

 

5.5.2 Monitoring Well Installation Soil Analytical Results (April 2019) 

 

As indicated in the 12 soil borings (converted into 16 monitoring wells), encountered Site soils primarily 

consisted of sand with varying amounts of silt and gravel and, which is generally consistent with January 

2018 subsurface investigation. Drilling refusal, likely due to the presence of bedrock, was encountered in 3 

of the proposed overburden monitoring well locations and included 14 feet bgs (MW-107S), 32 feet bgs 

(MW-108D), and 40.5 feet bgs (MW-106S/D). No visual, olfactory, or photo-ionic evidence of contamination 

was observed in soil during the monitoring well installations. 

 

Bedrock was cored at 4 bedrock monitoring well locations at total thicknesses ranging from 10 feet (BMW-

205 with an initial bedrock depth of 95 feet bgs) to 15 feet (BMW-204 with an initial bedrock depth of 55 

feet bgs). The RQD was low in BMW-204 (ranging from 0 (at depths of 60 to 65 feet bgs and 65 to 70 feet 
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bgs) to 35 (at a depth of 55 to 60 feet bgs)) as fractured shale was primarily encountered. The RQD was 

generally high in BMW-205 and BMW-207 (ranging from 30 (BMW-207 at a depth of 49 to 54 feet bgs) to 

93 (BMW-205 at a depth of 101.5 to 105 feet bgs)). Bedrock encountered at BMW-205 and BMW-207 

consisted of quartzite.   

 

A brief overview of the soil analytical results is provided in the subsections below. The soil sample locations 

included analytes exceeding their applicable SCGs, can be found on Figure 5. A summary of the soil 

sample analytical results is provided in Table 7. 

 

5.5.2.1 Volatile Organic Compounds 

 

Of the 10 soil samples submitted for analysis, only 2 contained concentrations of 1 to 4 compounds 

exceeding their respective Part 375 UUSCOs. Of these exceeding compounds, the highest measurement 

was PCE at a concentration of 1.4 mg/kg (MW-110S from a depth of 9 to 11 feet bgs), which exceeds its 

Part 375 UUSCO of 1.3 mg/kg. No compounds were found to exceed their respective Part 375 CUSCO. 

 

5.5.2.2 Semi-Volatile Organic Compounds 

 

Of the 3 soil samples submitted for analysis, SVOCs were either not detected above laboratory 

quantification limits or were detected at concentrations below their respective Part 375 UUSCOs. 

 

5.5.2.3 Metals 

 

Of the 3 soil samples submitted for analysis, only 2 contained concentrations of 1 to 3 compounds 

exceeding their respective Part 375 UUSCOs. Of these exceeding compounds, the highest measurement 

was manganese at a concentration of 2,200 mg/kg (MW-107 from a depth of 8 to 9 feet bgs), which exceeds 

its Part 375 UUSCO of 1,600 mg/kg. No compounds were found to exceed their respective Part 375 

CUSCO. 

 

5.6 Groundwater Monitoring Well Gauging and Sampling (July to August 2019) 

 

Measured depth to groundwater during the July 22, 2019 gauging event ranged from 6.68 feet below top 

of riser (TOR) (LF-12) to 24.25 feet below TOR (BMW-205). When adjusted to feet above mean sea level 

(AMSL) (North American Vertical Datum of 1988 (NAVD 88)), groundwater elevations ranged from 238.87 

feet (LF-9M) to 262.13 feet (MW-104S). Monitoring well LF-9D was found to be dry upon gauging. Shallow 

overburden groundwater flow direction, as shown on Figure 6, is generally to the east or southeast, toward 

the Woodbury Creek. Deep overburden and bedrock groundwater flow directions were not determined due 

to a insufficient amount of data points in both formations. A summary of the July 22, 2019 groundwater 

elevations is provided in Table 8. 

 

A brief overview of the July and August 2019 groundwater analytical results is provided in the subsections 

below. The groundwater sample locations including analytes exceeding the applicable SCGs, can be found 

on Figure 7. A summary of the groundwater analytical results is presented in Table 9. 
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5.6.1 Volatile Organic Compounds 

 

Of the 16 groundwater samples submitted for analysis, 4 contained concentrations of 1 to 5 VOCs 

exceeding their respective Class GA GWQS. Of these exceeding compounds, the highest measurement in 

3 samples was c12-DCE at concentrations ranging from 120 µg/L (MW-104S) to 220 µg/L (MW-105), which 

exceeds its respective Class GA GWQS of 5 µg/L. Chloroethane, the only exceeding VOC in the sample 

collected from MW-109S, was detected at a concentration of 18 µg/L, which exceeds its Class GA GWQS 

of 5 µg/L. 

 

1,4-dioxane was detected in 5 of the 6 groundwater samples submitted for analysis and ranged in 

concentration from 0.0015 µg/L (MW-3R) to 2.09 µg/L (SMWO-MW-2). 

 

5.6.2 Semi-Volatile Organic Compounds 

 

Of the 5 groundwater samples submitted for analysis, 2 contained concentrations of 3 to 4 SVOCs 

exceeding their respective Class GA GWQS. Of these exceeding compounds, the highest measurement in 

each was benzo(a)anthracene at a concentration of 0.02 µg/L (MW-105D duplicate) and 0.09 µg/L (MW-

106S), which both exceed its Class GA GWQS of 0.002 µg/L. 

 

5.6.3 Metals 

 

Of the 2 groundwater samples submitted for analysis, both contained concentrations of 2 metals exceeding 

Class GA GWQS. Manganese was detected at concentrations of 833 µg/L (MW-109D) and 1,520 µg/L 

(MW-109S), which both exceed its respective Class GA GWQS of 300 µg/L. Additionally, iron was detected 

at concentrations of 541 µg/L (MW-109D) and 14,400 µg/L (MW-109S), which both exceed its Class GA 

GWQS of 300 µg/L. 

 

5.6.4 Per- and Polyfluoroalkyl Substances 

 

Of the 6 groundwater samples submitted for analysis, various PFAS compounds were detected in all. Of 

these analytes, perfluorooctanoic acid (PFOA) exceeded its January 2020 NYSDEC Guidance Value of 10 

nanograms per liter (ng/L) in the sample collected in only MW-3R at a concentration of 25.8 ng/L (MW-3R). 

Perfluorooctanesulfonic acid (PFOS) exceeded its January 2020 NYSDEC Guidance Value of 10 ng/L in 

only MW-3R sample at concentrations of 32.4 ng/L. The remaining detected concentrations did not exceed 

their respective January 2020 NYSDEC Guidance Values. Total detected PFAS in all samples ranged from 

0.92 ng/L (MW-111D) to 85.986 ng/L (MW-3R) and did not exceed the January 2020 NYSDEC Guidance 

Value of 500 ng/L.  

 

5.7 Data Usability 

 

The data validation results for the above referenced analytical results are summarized in the DUSRs. The 

DUSRs are provided in Appendix J and include a discussion of each qualified result, the potential bias and 

the effects on data usability. Generally, the groundwater, SVI, surface water, and soil analytical results were 
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found to be valid and usable for decision making purposes. Exceptions are reflected on summary analytical 

data tables (Tables 3, 4, 5, 6, 7, and 9) and are detailed in their respective DUSR. 
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6.0 Conceptual Site Model 

 

The following Conceptual Site Model (CSM) presents the current understanding of the relevant Site 

characteristics, as well as the source, transport, and fate of contaminants in soil, groundwater, and soil 

vapor at each Site AOC. Contamination resulting from historical Site operations in the eight AOCs (includes 

three SWMUs) is further summarized in Section 2.6.   

 

The primary Site COCs have been identified as VOCs (primarily cVOCs), SVOCs, and metals as they relate 

to each AOC and historical former use. Additionally, PFAS was recently detected in groundwater samples 

collected across the Site in both the overburden and bedrock aquifers. The former Site use as a 

manufacturing facility and past waste storage, handling, and disposal practices have resulted in localized 

contamination of soil, groundwater, and soil vapor. 

 

Key findings and conclusions based on the RI activities and available historical documentation are 

presented below for each AOC. A map showing Site lithological cross section transects is provided on 

Figure 8 and are further referenced in the subsections below. 

 

6.1 AOC No. 1: Former Landfill (SWMU-1) 

 

• AOC No. 1 (SWMU-1) is located on the northeast side of the Site. 

• Based on historical reports, this area had metal and plastic off-specification products, ash from an 

onsite incinerator that burned non-hazardous rubbish, and floor sweepings, and encompassed 

approximately a 10,600 square foot area. 

• Based on historical reports, AOC No. 1 (SWMU-1) COCs include elevated concentrations of metals 

and VOCs in soil and VOCs in groundwater. Contaminated soil and waste materials comprising the 

landfill were excavated and disposed offsite. 

• Overburden soils within AOC No. 1 primarily consist of sand with varying amounts of silt and gravel 

with a total average thickness of 30 feet (based on drilling refusals encountered during the January 

2018 and April to May 2019 drilling events). A lithological cross section showing soils encountered 

within AOC No. 1 during RI activities is provided on Figure 9. 

• The results of the RI soil sampling activities (2 soil borings (SB-111 and SB-112) and 2 monitoring 

wells (MW-109S/D) indicate that several VOCs (primarily cVOCs) and one metal (zinc) exceeds 

Part 375 UUSCOs in the central portion (MW-109S/D at a depth of 9.5 to 10.5 feet bgs) of AOC 

No. 1. Soil samples collected on the western (SB-111) and eastern (SB-112) portions however, did 

not exceed applicable Part 375 UUSCOs for VOCs or metals. It should also be noted that no 

detected compounds in any soil sample exceeded their respective Part 375 CUSCO. The source 

of these soil impacts is unknown, but assumed to be the result of previous Site activities 

documented in this area left in place following the previously reported excavations. 

• Overburden groundwater in AOC No. 1 is impacted with cVOCs, as evidenced by the Class GA 

GWQS exceedances in groundwater samples collected from MW-109S. cVOC groundwater 

impacts are further apparent in this area as shown by the Class GA GWQS exceedances in 
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downgradient monitoring well samples collected in January 2017 (LF-8, LF-9, LF-10, and BR-3). 

Since VOCs were either not detected above laboratory quantitation limits or were detected at 

concentrations below their respective Class GA GWQS for all Woodbury Creek surface water 

samples,  shallow overburden groundwater cVOC impacts do not appear to extend offsite. The 

likely source of these impacts is the residual waste potentially left in place following the 

aforementioned excavations. 

 

6.2 AOC No. 2: Former Waste Pile Area (SWMU-2) 

 

• AOC No. 2 is located in the central eastern portion of the Site. 

• Based on historical reports, this area reportedly received non-hazardous hydroxide wastewater 

sludge, which was excavated and disposed at an offsite facility prior to any site investigation work 

was completed.  

• Based on historical reports, AOC No. 2 (SWMU-2) COCs include elevated concentrations of VOCs 

in groundwater. Prior remediation of this area included grading and capping. 

• Overburden soils within AOC No. 2 primarily consist of sand with varying amounts of silt and gravel 

with a total average thickness of 15.5 feet (based on drilling refusals encountered during the 

January 2018 and April to May 2019 drilling events). A lithological cross section showing soils 

encountered within AOC No. 2 during RI activities is provided on Figure 10. 

• The results of the RI soil sampling activities (5 soil borings (SB-106 through SB-110) and 1 

monitoring well (MW-108S)) indicates that VOCs were either not detected above laboratory 

quantification limits or were detected at concentrations below their respective Part 375 UUSCOs in 

all samples. Based upon the RI soil sample analytical results, the data suggests that the prior 

remedial work performed by others was successful in removing subsurface VOC impacts.  

• Overburden groundwater in AOC No. 2, as evidenced by the groundwater sample collected from 

MW-108S, indicates that concentrations of VOCs are present but are below their respective Class 

GA GWQS. Additionally, the groundwater sample collected from bedrock monitoring well BMW-

205, located northeast and adjacent to AOC No. 2, contains similar results to that of MW-108S. As 

indicated by these two groundwater samples, overburden and bedrock groundwater within the 

vicinity of AOC No. 2 does not appear to be impacted by VOCs.   

 

6.3 AOC No. 3: Former Wastewater Treatment Area (SWMU-3) and AOC No. 5: Former 

Wastewater Treatment Area East 

 

• AOC Nos. 3 and 5 are located in the southeastern portion of the Site. 

• Based on historical reports, these areas reportedly treated facility industrial wastewater in 

accordance with a NYSDEC SPDES permit. 

• Based on historical reports and information, various remedial activities including equalization tank 

removal and soil excavations occurred in these areas.  
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• With the exception of MW-106S/D, overburden soils within AOC Nos. 3 and 5 primarily consist of 

sand with varying amounts of silt and gravel. In MW-106S/D only, appreciable amounts of clay 

were observed throughout the boring (terminal depth of 40.5 feet bgs). Based on the drilling refusals 

encountered during the January 2018 and April to May 2019 drilling events, the average 

overburden thickness within AOC Nos. 3 and 5 is approximately 39 feet. Lithological cross sections 

showing soils encountered during RI activities are provided on Figures 11 and 12. 

• The results of the RI soil sampling activities (5 soil borings (SB-101 though SB-104 and BMW-208) 

and 4 monitoring wells (MW-105S/D and MW-106S/D) show that several VOCs were detected 

above Part 375 UUSCOs in 2 soil borings (SB-102 at a depth of 15 to 20 feet bgs and SB-104 at a 

depth of 5 to 10 feet bgs). Part 375 CUSCOs however, were not exceeded at either location. The 

likely source of the Part 375 UUSCO VOC exceedances are impacted residual soils left in place 

following historical remedial excavations. SVOCs were either not detected above laboratory 

quantification limits or were detected at concentrations below their respective Part 375 UUSCOs in 

the soil samples collected from MW-105S/D and MW-106S/D. 

• Overburden groundwater in AOC No. 3 is impacted with cVOCs in the vicinity of MW-105S. These 

Class GA GWQS exceedances do not appear to extend vertically in depth in this area as cVOCs 

were not detected above SCGs the sample collected from MW-105D. In the central portion of AOC 

Nos. 3 and 5, as indicated by the groundwater sample collected from FB-1, TCE, the only detected 

VOC, was detected at a concentration below its respective GWQS. Potential cVOC impacts from 

AOC No. 3 may extend downgradient (east) in the direction of AOC No. 4, as elevated cVOC 

concentrations were detected in monitoring wells SMWO-MW-1 and SMWO-MW-2 in January 

2017. The likely source of the GWQS exceedances are impacted residual soils left in place 

following historical remedial excavations. 

• SVOCs, in particular polycyclic aromatic hydrocarbons (PAHs), were detected above Class GA 

GWQS in AOC No. 3 overburden monitoring wells MW-105D (duplicate) and MW-106S. The 

apparent source of these SVOC impacts appears to be within the vicinity of MW-106 as indicated 

by the minor soil sample detections at a depth of 13 to 15 feet bgs at this location.  

 

6.4 AOC No. 4: Former Scrap Metal/Waste Oil Storage Area 

 

• AOC No. 4 is located in the central eastern portion of the Site. 

• Based on correspondence from the NYSDEC, AOC No. 4 required soil sampling to determine the 

presence of absence of VOCs. 

• Overburden soils within AOC No. 4 primarily consist of sand with varying amounts of silt and gravel 

with a total average thickness of 13.5 feet (based on drilling refusals encountered during the 

January 2018 and April to May 2019 drilling events).  

• The results of the RI soil sampling activities (2 soil borings (SB-105 and MW-107S/D) indicates that 

metals, specifically arsenic, manganese, and nickel, exceed Part 375 UUSCOs in the eastern 

portion of the AOC (as exhibited by the soil sample collected from MW-107S at a depth of 8 to 9 

feet bgs). Part 375 CUSCOs however, were not exceeded at this location.  
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• Groundwater within and upgradient of AOC No. 4, is impacted with VOCs. As cVOCs were either 

not detected above laboratory quantification limits or were detected at concentrations below their 

respective Part 375 UUSCOs in the collected soil samples, an apparent overburden source within 

this AOC has not been identified. As a result, it is likely that the groundwater cVOC source is 

upgradient in the direction of AOC No. 3 and/or AOC Nos. 6 and 7. 

 

6.5 AOC No. 6: Former Solvent Recovery Still / Oil Water Separator Area 

 

• AOC No. 6 is located in the central portion of the Site and along the eastern side of the main 

warehouse building. 

• Overburden soils east and adjacent to AOC No. 6 primarily consist of either sand with varying 

amounts of silt and gravel or clay with varying amounts of sand and silt. Bedrock was encountered 

at a depth of 49 feet bgs (BMW-207) and cored to a terminal depth of 60 feet bgs.  

• The results of the RI soil sampling activities east and adjacent to AOC No. 6 (4 overburden 

monitoring wells (MW-104S/D and MW-110S/D) and 1 bedrock monitoring well (BMW-207) 

indicates that cVOCs, specifically PCE, exceed Part 375 UUSCOs at one location (MW-110S at a 

depth of 9 to 11 feet bgs) downgradient of AOC No. 6. It should be noted however that Part 375 

CUSCOs were not exceeded at this location. 

• Shallow overburden groundwater within the vicinity of AOC No. 6 is impacted with cVOCs, as 

indicated by several Class GA GWQS exceedances in groundwater samples collected from MW-

104S and MW-110S. These impacts do not appear to extend vertically into the deeper overburden 

soil or bedrock aquifers as no cVOCs were detected above Class GA GWQS in groundwater 

samples collected from MW-104D, MW-110D, or BMW-207. 

• As a result of the soil and groundwater sampling, it is likely that the soil and groundwater cVOC 

source is upgradient of the completed borings/monitoring wells in the vicinity of AOC Nos. 6 and 7.   

 

6.6 AOC No. 7: Onsite Main Warehouse Building 

 

• AOC No. 7 is located in the western portion of the Site and is the predominant structure on the 

property. 

• The SVI activities indicate that cVOCs, predominantly TCE, are present at elevated concentrations 

in all sub-slab vapor samples collected as part of this investigation. Per the applicable NYSDOH 

SVI Matrices, “mitigation” is required at all sampled locations. 

• As a result of the elevated cVOC concentrations in all sub-slab vapor samples, the potential for 

impacted soils underlying AOC No. 7 exists. If impacted soils are present underneath the building 

slab, this area may be a source of shallow overburden groundwater cVOC contamination, as 

observed in groundwater samples collected downgradient of AOC No. 6 (MW-104S and MW-

109S). 

• Elevated concentrations of acetone, methyl-ethyl ketone, ethanol, and various other aromatics 

were detected in the collected indoor air samples. Also, higher concentrations of some of those 
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compounds did not necessarily correlate with higher concentrations of the compounds typically 

associated with the Site or listed in the NYSDOH Decision Matrices. This indicates that ongoing 

operations within the warehouse may be contributing to the observed indoor air results. 

 

6.7 AOC No. 8: Onsite Residential Structure 

 

• AOC No. 8 is located in the central portion of the Site and northeast of AOC No. 7. 

• Based on the NYSDOH guidance for evaluating vapor intrusion, historical sub-slab vapor and 

indoor air sampling results indicated that no further action was required. These results were 

documented in the TRC letter report dated January 31, 2006. Additional SVI sampling could not be 

completed within AOC No. 8 during this RI as access could not be obtained. 

 

6.8 Site Wide Bedrock Aquifer Assessment 

 

• During this RI, the encountered bedrock was predominately quartzite, which was difficult to 

drill/core due to its inherent physical characteristics (i.e., high hardness rating, non-foliated 

composition, and interlocking crystalline structure). 

• As a result of the difficult drilling conditions, only four bedrock monitoring wells (BMW-204, BMW-

205, BMW-207, and MW-111D) of the proposed eight could be installed. 

• Bedrock aquifer flow direction was not determined during this RI as the bedrock monitoring wells 

were screened at varying depths and further investigation into their interconnectedness was not 

performed.   

• Based on the January and August 2019 groundwater analytical results for the 4 newly installed 

bedrock monitoring wells, VOCs were either not detected above laboratory quantification limits or 

were detected at concentrations below their respective Class GA GWQS. As a result, the analytical 

data suggests that the VOC impacts observed in the overburden aquifer have not impacted the 

underlying bedrock.  

 

6.9 Site Wide Emerging Contaminant Assessment 

 

• Six groundwater samples, representative of vertical and horizontal Site limits, were submitted for 

analysis of PFAS and 1,4-dioxane. 

• PFOA exceeded its January 2020 NYSDEC Guidance Value of 10 ng/L in MW-3R at a 

concentration of 25.8 ng/L. PFOS exceeded its respective January 2020 NYSDEC Guidance Value 

of 10 ng/L in only the MW-3R sample at a concentration of 32.4 ng/L. Total detected PFAS in all 

samples ranged from 0.92 ng/L (MW-111D) to 85.986 ng/L (MW-3R) and did not exceed the 

January 2020 NYSDEC Guidance Value of 500 ng/L.  

• 1,4-dioxane was detected in 5 of the 6 groundwater samples submitted for analysis and ranged in 

concentration from 0.0015 µg/L (MW-3R) to 2.09 µg/L (SMWO-MW-2). 
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7.0 Qualitative Exposure Assessment 

 

An exposure pathway consists of five elements: (1) a contaminant source, (2) a contaminant release, and 

transport mechanism, (3) a point of exposure, (4) a route of exposure, and (5) a receptor population. An 

exposure pathway is complete when all five elements of an exposure pathway are complete. If one or more 

elements is absent, the pathway is potentially incomplete. An exposure pathway may be eliminated from 

consideration if any one of the five elements has not existed in the past, does not exist in the present, and 

will not exist in the future. 

 

As discussed in Section 6.0, the Site COCs primarily consist of VOCs, SVOCs, and metals in select areas. 

Sources of these COCs include the waste associated with former use AOC No. 1, industrial waste water 

associated with the former use of AOC Nos. 3 and 5, and former manufacturing operations associated with 

AOC Nos. 6 and 7. Impacted environmental media includes soil and groundwater across the Site and sub-

slab/indoor air within AOC No. 7. The primary source of groundwater cVOC contamination is likely 

attributable to the former manufacturing operations associated with AOC Nos. 6 and 7. 

 

Soil contaminant concentrations across the Site do not exceed or marginally exceed applicable Part 375 

UUSCOs and do not exceed Part 375 CUSCOs. Detected soil contaminants are limited in extent or are 

situated such that the source has been determined to not be significant with respect to contaminant fate 

and transport scenarios. 

 

Groundwater contaminant concentrations within and downgradient of AOC No. 1, within AOC No. 3, 

upgradient of AOC No. 4, and downgradient of AOC No. 6 exceed Class GA GWQS Values. Based on 

available information from the Site, shallow groundwater is not utilized for potable or non-potable purposes 

and ingestion or absorption of contaminated groundwater does not represent a significant potential 

exposure pathway The limited extent of groundwater impacts reduces the likelihood that someon will be 

exposed through this pathway. There is a potential for exposure to contaminated groundwater during 

redevelopment and any associated dewatering activities; however, the frequency and duration of potential 

exposure to contaminated groundwater is expected to be low and would be mitigated by appropriate health 

and safety procedures.   

 

Based on the RI sampling results, the following COCs are present at concentrations above SCGs in the 

various Site environmental media: 

 

• Soil: VOCs and metals; 

• Groundwater: VOCs, SVOCs, metals, and PFAS; and 

• Sub-Slab Vapor/Indoor Air: VOCs. 

 

Dermal contact, incidental ingestion, or inhalation of vapors or dust represent the potential routes of 

exposure at the Site. Potential receptors include the property owners, Site visitors, or workers. As such, a 

qualitative exposure assessment was prepared to evaluate the potential receptor populations to be exposed 
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to COCs, source material, and environmental media specific above based on the RI findings. The 

assessment results are presented below: 

 

Considering the current Site conditions, the following exposure routes are considered incomplete: 

 

• Ingestion – soil and surface water: Occupancy at the Site is limited to AOC Nos. 7 and 8 with a 

majority of land being developed and paved. The potential for ingestion (intentional or incidental) 

of soil or surface water by the property owners, Site visitors, or Site workers is low since these 

receptor populations would likely be adults who are generally less likely to ingest non-food items 

and are less sensitive to the potential negative effects of ingesting environmental media. Since the 

potential for downstream migration of contaminated surface water is low (given the RI surface water 

sample analytical results) and there are a limited number of residential properties east of the Site, 

the potential for ingestion of soil and/or surface water by offsite populations is also low. As a result, 

this exposure route is considered incomplete. 

• Ingestion – groundwater: There are no known potable water supply wells at the Site. Groundwater 

monitoring wells at the Site are locked and secured. Therefore, this exposure route is incomplete 

for potential onsite receptors. 

 

The following exposure routes are considered potentially complete: 

 

• Dermal contact – soil, groundwater, and surface water: Although the duration would likely be 

short, onsite activities (e.g., property maintenance or improvement)) by the property owners, Site 

visitors, or Site workers could result in contact with impacted media and/or source material. 

Impacted media and source material may contact skin directly or adhere to and permeate clothing 

or shoes. 

• Ingestion – groundwater: Per the online NYSDEC registry, there are active supply wells in the 

vicinity of the site, including one located directly east of the Woodbury Creek. Therefore, this 

exposure route for offsite receptors is considered potentially complete. 

• Inhalation of vapors and dust: There are currently two structures on the Site: AOC No. 7: Main 

Onsite Warehouse Building and AOC No. 8: Onsite Residential Structure. As exhibited in the RI 

SVI samples collected from AOC No. 7, potential vapor intrusion into the Main Onsite Warehouse 

Building is a concern. Historical SVI sampling within AOC No. 8 indicated that sub-slab/indoor air 

analytical results warranted no further action. As a result of the historical SVI however, the 

NYSDEC/NYSDOH requested additional sub-slab/indoor air sampling during this RI. TRC was 

unable to obtain access to AOC No. 8 during completion of this RI, therefore, this exposure route 

is considered potentially complete. TRC concluded based on the historical SVI sampling within 

AOC No. 8 (as detailed in Section 3.1.8) that no further action was warranted within this structure. 

The majority of the Site is developed, paved, or vegetated with limited bare areas; therefore, the 

potential for dust generation by wind, vehicles, or other activities is low. However, potential future 

construction, maintenance, or remedial activities could result in the generation of and exposure to 

impacted dust and vapors.  
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8.0 Conclusions and Recommendations 

 

The purpose of the RI was to evaluate the Site subsurface characteristics; reduce and/or eliminate possible 

data gaps; identify the source, nature, and extent of contamination, determined the actual or potential 

threats to public health and the environmental from the contamination, ascertain whether completed routes 

of exposures exist; and, identify if Interim Remedial Measures (IRMs) are necessary to address 

contamination and/or Site conditions. The RI SOW included a baseline groundwater sampling event, SVI, 

subsurface investigations, monitoring well installations, and follow up groundwater sampling. The RI scope 

additionally expanded to include surface water sampling of the Woodbury Creek and EC groundwater 

sampling. The RI field investigation activities were implemented between December 2016 and March 2020. 

The following conclusions and recommendations are based on the findings of the RI, as well as information 

obtained from prior Site investigations, where known and applicable. 

 

8.1 Subsurface Characteristics 

 

The topography, geology and hydrogeology observed at the Site during the RI are generally consistent with 

historical documentation except for the bedrock encountered during monitoring well installation.  Historic 

reports indicate the Site is underlain by dolomite and the encountered Site bedrock has been identified as 

quartzite.  This difference is likely attributed to the Site’s location near a mapped contact point between 

three distinct bedrock units, which contain various types of rock (i.e., shale, sandstone, siltstone, granite, 

gneiss, limestone, etc.).  As shown in the cross-sections, included as Figures 9 through 12, subsurface 

soils typically consist of sand with varying amounts of silt and gravel. Appreciable amounts of clay were 

observed in soil borings completed east and adjacent to AOC Nos. 6 and 7. Shallow overburden 

groundwater flow is predominantly to the east or southeast in the direction of the Woodbury Creek. Deep 

overburden and bedrock groundwater flow directions were not determined during this RI due to an 

insufficient amount of data points. 

 

8.2 Contaminant Sources 

 

The primary source of cVOC contamination is likely attributable to the former manufacturing operations 

associated with AOC Nos. 6 and 7. Smaller sources of contamination are potentially present in residual 

impacted soils left in place following remedial excavations within AOC Nos. 1, 3, and 5. The primary source 

of metals in soil and groundwater is likely attributable to the former Site operations at AOC Nos. 1 and 4.  

 

8.3 Contaminants of Concern 

 

The primary Site COCs are identified as VOCs (primarily cVOCs). Additional Site COCs include SVOCs 

and metals, however these contaminants have only been identified in limited portions of the Site. PFAS 

(detected above SCGs at one location) and 1,4-dioxane were detected in the overburden and bedrock 

groundwater aquifers but were not observed to be wide-spread, nor were they detected at concentrations 

lower than those identified as the primary COCs. 

 



Cornwall Properties, LLC 
Former Star Anchors and Fasteners Site (NYSDEC Site No. 336008) 
 

Remedial Investigation Report  September 2020 
Conclusions and Recommendations  Page 37 

8.4 Contamination Extent 

 

While cVOCs were observed to be fairly widespread across the Site, the highest soil concentrations were 

found within one boring (SB-102) in AOC No. 3 and the highest groundwater concentrations were found 

within AOC No. 3 (MW-105S), upgradient of AOC No. 4, and downgradient of AOC No. 6. Additionally, 

January 2017 groundwater concentrations of cVOCs exceeded applicable SCGs in the eastern corner of 

the Site (LF-8, LF-9 LF-10, and BR-3), suggesting possible offsite impacts. No cVOCs were identified in 

any Woodbury Creek surface water sample collected for analysis. 

 

Elevated cVOC concentrations were found in all sub-slab vapor samples collected from AOC No. 6, 

indicating that soils, and potentially groundwater, underlying the main warehouse building are possible 

source material. 

 

8.5 Exposure Pathways 

 

The results of the qualitative human health exposure assessment indicated that the exposure pathways of 

soil, surface water, and groundwater are incomplete; however, there is a potential for exposure pathways 

to become complete based on possible dermal contact with soil, surface water, groundwater, and inhalation 

of dust if construction, maintenance, or similar activities occur at the Site. The exposure pathways for SVI 

within AOC No. 7: Onsite Main Warehouse Building is considered to be complete based on the co-located 

sub-slab/indoor air samples collected for analysis. The exposure pathway for SVI within AOC No. 8: Onsite 

Residential Structure is considered potentially complete. Although the results of historical SVI sampling 

within AOC No. 8 indicated that no further action was required, additional SVI sampling could not be 

completed during this RI due to access limitations.  

 

8.6 Recommendations 

 

8.6.1 Additional Investigation Activities 

 

Site COCs, as they relate to each AOC Nos. 1 through 7, have been fully investigated during the RI activities 

and additional investigation activities are not recommended at this time. It may be necessary in the future 

to further investigate conditions and further delineate the limits of groundwater impacts to support design 

of a remedial action, depending on the selected alternative.  

 

Per the request of the NYSDEC and NYSDOH, additional SVI sampling is needed within AOC No. 8. As 

access could not be obtained during this RI, TRC recommends continuing to pursue access. If access is 

made, TRC will implement SVI sampling activities as outlined below in Section 8.6.4.3. 

 

 

8.6.2 Recommended Media For No Further Investigation 

 

As the Site is predominately used for commercial purposes and no soil samples exceeded Part 375 

CUSCOs where applicable, TRC recommends that no investigation activities be required with respect to 
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soils in AOC Nos. 1 through 5. Soil within these AOCs has been investigated to an extent where the impacts 

are known, and source areas have been determined.  

 

Based on the RI groundwater SVOC analytical results where applicable, TRC recommends that no further 

investigation or sampling be required with these constituents in AOC Nos. 3 and 5. Groundwater SCG 

exceedances were found in two of the four overburden monitoring wells and were shown to be marginal. 

Additionally, as outlined in Section 7.0, human contact with the impacted groundwater is not likely and can 

be mitigated with the appropriate measures. 

 

Based on the RI groundwater metal analytical results, TRC recommends that no further investigation or 

sampling be required with these constituents in AOC No. 1. Groundwater SCG exceedances for metals 

were found in both monitoring wells installed as part of the RI. The exceedances for iron and manganese 

are not considered to present a high risk. While these metals may not be indicative of Site contaminants 

and are typically regulated for aesthetic purposes such as odor, taste, and clarity in drinking water, they me 

be indicative of the overall geochemical quality of the aquifer. Additionally, as outlined in Section 7.0 above, 

human contact with the metals impacted water is not likely and can be mitigated with the appropriate 

measures. 

 

Based on the RI groundwater EC analytical results, TRC recommends that no further investigation or 

sampling be required with these constituents across the Site. As stated in Section 8.3, PFAS (detected 

above SCGs at one location) and 1,4-dioxane were detected in the overburden and bedrock groundwater 

aquifers but were not observed to be wide-spread or were detected at concentrations lower than those 

identified as the primary COCs. Additionally, as outlined in Section 7.0, human contact with the PFAS/1,4-

dioxane impacted water is not likely and can be mitigated with the appropriate measures. 

 

8.6.3 Interim Remedial Measures 

 

Based on the results of the RI, additional IRMs are not necessary at this time to address soil or groundwater 

at the Site.  

 

8.6.4 Additional Monitoring Activities 

 

8.6.4.1 Additional Site Wide Groundwater Sampling Event 

 

It is recommended that one additional Site wide groundwater sampling event be performed to support the 

RI collected data and establish concentration trends for use/presentation in the FS. To reduce sampling 

and IDW disposal costs associated with Site monitoring, groundwater samples will be collected from all 

monitoring wells utilizing passive diffusion bags (PDBs) and submitted for laboratory analysis of TCL VOCs 

by USEPA Method 8260. Prior to PDB deployment, the monitoring wells will be screened with a PID and 

gauged for total well depth and depth to water. PDBs will be suspended within each respective monitoring 

well approximately five feet above the gauged depth to bottom. All PDBs will be retrieved from the Site and 

submitted to an ELAP accredited laboratory approximately three months following deployment. If it is 

determined that the Site will require long-term groundwater monitoring, the PDBs will be replaced.  
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Quality control samples including MS/MSDs, duplicates, and trip blanks will be collected at the frequencies 

specified in the QAPP. Laboratory deliverables will be in accordance with NYSDEC ASP Category B and 

subjected to data validation with the issuance of a DUSR. 

 

TRC will provide an Interim Groundwater Sampling Results Letter Report summarizing the completed 

sampling activities and include a comparison to the applicable NYSDEC guidance.  

 

8.6.4.2 Additional SVI Assessments – AOC Nos. 7 and 8 

 

Due to elevated sub-slab/indoor air concentrations in the 2017 SVI samples collected within AOC No. 7, it 

is recommended that an additional SVI assessment be performed during the 2020-2021 heating season.     

 

To reduce costs associated with current and potential future SVI samples, TRC proposes to install six semi-

permanent sub-slab vapor points adjacent to the March 2017 temporary locations. Each semi-permanent 

point will be constructed of a stainless-steel VAPOR PIN® device and in general accordance with the 

October 2006 Final NYSDOH Soil Vapor Intrusion Guidance. Each location will be finished with a small 

flush mount tamper resistant cap to allow access for future sampling. Drawings, showing a cross-sectional 

view of the VAPOR PIN® device, are provided in Appendix K. Standard operating procedures (SOPs) 

detailing the VAPOR PIN® device installation methods, can be found at www.VaporPin.com. If access can 

be obtained within AOC No. 8 prior to mobilization, a ninth semi-permanent sub-slab vapor point will be 

installed within the residence. 

 

Prior to SVI sampling and in accordance with NYSDEC/NYSDOH guidance, all interior and exterior 

sampling locations and their adjacent vicinities will be inspected/screened for the presence of volatile 

organic vapor with a PID capable of reading in the ppb range. If interfering conditions, such as open 

chemical or petroleum products containers are identified, TRC will coordinate with the Site owner/occupants 

on mitigation methods and whether or not ventilation is required following material removal. The NYSDEC 

form entitled Structure Sampling Questionnaire and Building Inventory will be completed by TRC before 

and during vapor sampling and is provided for reference in Appendix L. 

 

Prior to sample collection, each sub-slab vapor point will be helium leak tested in accordance with NYSDOH 

methods to ensure the capture of sub-slab vapors, rather than the short circuiting of ambient surface air. 

Following leak testing, each sub-slab vapor point will be purged of 1 to 3 air volumes and screened for the 

presence of volatile organic vapor utilizing a PID.  

 

All samples will be collected utilizing batch certified 6-liter Summa® canisters equipped with 8-hour flow 

regulators and submitted to an ELAP accredited laboratory for the analysis of VOCs by USEPA Method 

TO-15. Laboratory deliverables will be in accordance with NYSDEC ASP Category B and subjected to data 

validation with the issuance of a DUSR.  

 

TRC will provide an SVI Assessment Letter Report summarizing the completed sampling activities and 

include recommendations as appropriate in accordance with NYSDOH guidance.  

http://www.vaporpin.com/


Cornwall Properties, LLC 
Former Star Anchors and Fasteners Site (NYSDEC Site No. 336008) 
 

Remedial Investigation Report  September 2020 
Conclusions and Recommendations  Page 40 

 

8.6.5 Focused Feasibility Study 

 

It is recommended that Cornwall proceeds with the preparation of an FFS to develop potential remedial 

action alternatives which may be used for Site cleanup. The FFS will review alternatives to address the 

impacts to groundwater (VOCs) and soil vapor concentrations at the Site.  
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9.0 Certification of Environmental Professionals 

 

TRC completed an RI for the Site by behalf of Cornwall. The focus of the RI was impacts from the Former 

Star Anchors and Fasteners Site located in Mountainville, New York and performed in accordance with the 

NYSDEC approved October 2016 RI/FS Workplan.   

 

 

TRC Engineers, Inc. 

 

 

 

Prepared By:            

Justin King  

Project Manager 

 

 

           

 

Reviewed By:           

Jeffrey LaRock, P.G. 

Office Practice Leader 

 

 

 

 

I, Jeffrey LaRock, certify that I am currently a New York State Qualified Environmental Professional as 

defined in 6 NYCRR Part 375 and that this Remedial Investigation Report was prepared in accordance with 

all applicable statutes and regulations and in substantial conformance with the DER Technical Guidance 

for Site Investigation and Remediation (DER-10) and that all activities were performed in full accordance 

with the DER-approved work plan and any DER-approved modifications. 

 

 

 

 

 

 

            

Jeffrey LaRock, P.G. (NY) 

Office Practice Leader 
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Table 7
Summary of Analytical Results for Monitoring Well Soil Samples - May 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:
Lab Sample ID:

Sample Depth (feet bgs):
Sample Date:

Analyte Unit UUSCO* CUSCO*

VOCs
Methylene chloride mg/kg 0.05 500 0.0035 U 0.0043 U 0.0058 U 0.0056 U 0.0046 U 0.3 U
1,1-Dichloroethane mg/kg 0.27 240 0.0007 U 0.0009 U 0.0008 J 0.0011 U 0.0009 U 0.54
Chloroform mg/kg 0.37 350 0.001 U 0.0013 U 0.0017 U 0.0017 U 0.0011 J 0.089 U
Carbon tetrachloride mg/kg 0.76 22 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
1,2-Dichloropropane mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
Dibromochloromethane mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
1,1,2-Trichloroethane mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
Tetrachloroethene mg/kg 1.3 150 0.0004 U 0.0004 U 0.0006 U 0.0008 0.0005 U 0.03 U
Chlorobenzene mg/kg 1.1 500 0.0004 U 0.0004 U 0.0006 U 0.0006 U 0.0005 U 0.03 U
Trichlorofluoromethane mg/kg NC NC 0.0028 U 0.0034 U 0.0046 U 0.0045 U 0.0036 U 0.24 U
1,2-Dichloroethane mg/kg 0.27 30 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
1,1,1-Trichloroethane mg/kg 0.68 500 0.0004 U 0.0004 U 0.0006 U 0.0006 U 0.0005 U 0.085
Bromodichloromethane mg/kg NC NC 0.0004 U 0.0004 U 0.0006 U 0.0006 U 0.0005 U 0.03 U
trans-1,3-Dichloropropene mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
cis-1,3-Dichloropropene mg/kg NC NC 0.0004 U 0.0004 U 0.0006 U 0.0006 U 0.0005 U 0.03 U
Bromoform mg/kg NC NC 0.0028 U 0.0034 U 0.0046 U 0.0045 U 0.0036 U 0.24 U
1,1,2,2-Tetrachloroethane mg/kg NC NC 0.0004 U 0.0004 U 0.0006 U 0.0006 U 0.0005 U 0.03 U
Benzene mg/kg 0.06 44 0.0004 U 0.0002 J 0.0006 U 0.0006 U 0.0005 U 0.03 U
Toluene mg/kg 0.7 500 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.49
Ethylbenzene mg/kg 1 390 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0002 J 0.035 J
Chloromethane mg/kg NC NC 0.0028 U 0.0034 U 0.0046 UJ 0.0045 U 0.0036 U 0.24 U
Bromomethane mg/kg NC NC 0.0014 U 0.0017 U 0.0023 UJ 0.0022 U 0.0018 U 0.12 U
Vinyl chloride mg/kg 0.02 13 0.0007 U 0.0009 U 0.0018 0.0011 U 0.0009 U 0.059 U
Chloroethane mg/kg NC NC 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.12 U
1,1-Dichloroethene mg/kg 0.33 500 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
trans-1,2-Dichloroethene mg/kg 0.19 500 0.001 U 0.0013 U 0.0017 U 0.0017 U 0.0014 U 0.049 J
Trichloroethene mg/kg 0.47 200 0.0039 0.0001 J 0.0006 U 0.0006 U 0.0005 U 0.78
1,2-Dichlorobenzene mg/kg 1.1 500 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.12 U
1,3-Dichlorobenzene mg/kg 2.4 280 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.12 U
1,4-Dichlorobenzene mg/kg 1.8 130 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.12 U
Methyl tert-butyl ether mg/kg 0.93 500 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.12 U
m,p-Xylene mg/kg 0.26 500(a) 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.033 J
o-Xylene mg/kg 0.26 500(a) 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.024 J
cis-1,2-Dichloroethene mg/kg 0.25 500 0.0092 0.0006 J 0.0002 J 0.0011 U 0.0009 U 1.1
Styrene mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
Dichlorodifluoromethane mg/kg NC NC 0.007 U 0.0086 U 0.012 UJ 0.011 U 0.0091 U 0.59 U
Acetone mg/kg 0.05 500 0.011 0.0048 J 0.014 0.0055 J 0.013 0.59 U
Carbon disulfide mg/kg NC NC 0.007 U 0.0086 U 0.012 U 0.011 U 0.0091 U 0.59 U
2-Butanone (MEK) mg/kg 0.12 500 0.005 J 0.0086 U 0.012 U 0.011 U 0.0091 U 0.59 U
4-Methyl-2-pentanone mg/kg NC NC 0.007 U 0.0086 U 0.012 U 0.011 U 0.0091 U 0.59 U
2-Hexanone mg/kg NC NC 0.007 U 0.0086 U 0.012 U 0.011 U 0.0091 U 0.59 U
Bromochloromethane mg/kg NC NC NA NA NA NA NA NA
1,2-Dibromoethane mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.059 U
n-Butylbenzene mg/kg 12 500 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.086
sec-Butylbenzene mg/kg 11 500 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.068
tert-Butylbenzene mg/kg 5.9 500 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.0086 J
1,2-Dibromo-3-chloropropane mg/kg NC NC 0.0021 U 0.0026 U 0.0034 U 0.0034 U 0.0027 U 0.18 U
Isopropylbenzene mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.018 J
4-Isopropyltoluene mg/kg NC NC 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.046 J
Naphthalene mg/kg 12 500 0.0028 U 0.0034 U 0.0046 U 0.0045 U 0.0036 U 0.16 J
n-Propylbenzene mg/kg 39 500 0.0007 U 0.0009 U 0.0012 U 0.0011 U 0.0009 U 0.044 J
1,2,4-Trichlorobenzene mg/kg NC NC 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.12 U
1,3,5-Trimethylbenzene mg/kg 8.4 190 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.091 J
1,2,4-Trimethylbenzene mg/kg 3.6 190 0.0014 U 0.0017 U 0.0023 U 0.0022 U 0.0018 U 0.22
Methyl acetate mg/kg NC NC 0.0028 U 0.0034 U 0.0046 U 0.0045 U 0.0036 U 0.24 U
Cyclohexane mg/kg NC NC 0.007 U 0.0086 U 0.012 U 0.011 U 0.0091 U 0.054 J
Methylcyclohexane mg/kg NC NC 0.0028 U 0.0034 U 0.0046 U 0.0045 U 0.0036 U 0.24 U
Freon 113 mg/kg NC NC 0.0028 U 0.0034 U 0.0046 U 0.0045 U 0.0036 U 0.24 U
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L1919138-01 L1917637-01 L1921400-02 L1918098-01 L1921400-01L1921587-01
9.5 - 10.59 - 10 7 - 9 13 - 15 8 - 9 17 - 19

05/21/2019 05/01/2019 05/20/201905/22/2019 05/08/2019 04/29/2019
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Table 7
Summary of Analytical Results for Monitoring Well Soil Samples - May 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:
Lab Sample ID:

Sample Depth (feet bgs):
Sample Date:

TRC-MW-
104

TRC-MW-
105S

TRC-MW-
106

TRC-MW-
109

TRC-MW-
107

TRC-MW-
108S

L1919138-01 L1917637-01 L1921400-02 L1918098-01 L1921400-01L1921587-01
9.5 - 10.59 - 10 7 - 9 13 - 15 8 - 9 17 - 19

05/21/2019 05/01/2019 05/20/201905/22/2019 05/08/2019 04/29/2019
Analyte Unit UUSCO* CUSCO*
SVOCs
Acenaphthene mg/kg 20 500 NA 0.16 U 0.17 U NA NA NA
Hexachlorobenzene mg/kg 0.33 6 NA 0.12 U 0.12 U NA NA NA
Bis(2-chloroethyl) ether mg/kg NC NC NA 0.18 U 0.19 U NA NA NA
2-Chloronaphthalene mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
3,3'-Dichlorobenzidine mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2,4-Dinitrotoluene mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2,6-Dinitrotoluene mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Fluoranthene mg/kg 100 500 NA 0.12 U 0.16 NA NA NA
4-Chlorophenyl-phenyl ether mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
4-Bromophenyl-phenylether mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2,2'-Oxybis(1-chloropropane) mg/kg NC NC NA 0.24 U 0.25 UJ NA NA NA
Bis(2-chloroethoxy)methane mg/kg NC NC NA 0.21 U 0.23 U NA NA NA
Hexachlorobutadiene mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Hexachlorocyclopentadiene mg/kg NC NC NA 0.56 U 0.6 U NA NA NA
Hexachloroethane mg/kg NC NC NA 0.16 U 0.17 U NA NA NA
Isophorone mg/kg NC NC NA 0.18 U 0.19 U NA NA NA
Naphthalene mg/kg 12 500 NA 0.2 U 0.21 U NA NA NA
Nitrobenzene mg/kg NC NC NA 0.18 U 0.19 U NA NA NA
N-Nitrosodiphenylamine mg/kg NC NC NA 0.16 U 0.17 U NA NA NA
n-Nitroso-di-n-propylamine mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Bis(2-ethylhexyl)phthalate mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Butylbenzylphthalate mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Di-n-butylphthalate mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Di-n-octylphthalate mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Diethyl phthalate mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Dimethylphthalate mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Benzo(a)anthracene mg/kg 1 5.6 NA 0.12 U 0.082 J NA NA NA
Benzo(a)pyrene mg/kg 1 1 NA 0.16 U 0.085 J NA NA NA
Benzo(b)fluoranthene mg/kg 1 5.6 NA 0.12 U 0.12 NA NA NA
Benzo(k)fluoranthene mg/kg 0.8 56 NA 0.12 U 0.039 J NA NA NA
Chrysene mg/kg 1 56 NA 0.12 U 0.08 J NA NA NA
Acenaphthylene mg/kg 100 500 NA 0.16 U 0.17 U NA NA NA
Anthracene mg/kg 100 500 NA 0.12 U 0.12 U NA NA NA
Benzo(g,h,i)perylene mg/kg 100 500 NA 0.16 U 0.06 J NA NA NA
Fluorene mg/kg 30 500 NA 0.2 U 0.21 U NA NA NA
Phenanthrene mg/kg 100 500 NA 0.12 U 0.062 J NA NA NA
Dibenz(a,h)anthracene mg/kg 0.33 0.56 NA 0.12 U 0.12 U NA NA NA
Indeno(1,2,3-cd)pyrene mg/kg 0.5 5.6 NA 0.16 U 0.11 J NA NA NA
Pyrene mg/kg 100 500 NA 0.12 U 0.11 J NA NA NA
1,1'-Biphenyl mg/kg NC NC NA 0.45 U 0.48 U NA NA NA
4-Chloroaniline mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2-Nitroaniline mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
3-Nitroaniline mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
4-Nitroaniline mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Dibenzofuran mg/kg 7 350 NA 0.2 U 0.21 U NA NA NA
1,2,4,5-Tetrachlorobenzene mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2-Methylnaphthalene mg/kg NC NC NA 0.24 U 0.25 U NA NA NA
Acetophenone mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2,4,6-Trichlorophenol mg/kg NC NC NA 0.12 U 0.12 U NA NA NA
4-Chloro-3-methylphenol mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2-Chlorophenol mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2,4-Dichlorophenol mg/kg NC NC NA 0.18 U 0.19 U NA NA NA
2,4-Dimethylphenol mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2-Nitrophenol mg/kg NC NC NA 0.42 U 0.45 U NA NA NA
4-Nitrophenol mg/kg NC NC NA 0.27 U 0.29 U NA NA NA
2,4-Dinitrophenol mg/kg NC NC NA 0.94 U 1 U NA NA NA
4,6-Dinitro-2-methylphenol mg/kg NC NC NA 0.51 U 0.54 UJ NA NA NA
Pentachlorophenol mg/kg NC NC NA 0.16 U 0.17 U NA NA NA
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Table 7
Summary of Analytical Results for Monitoring Well Soil Samples - May 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:
Lab Sample ID:

Sample Depth (feet bgs):
Sample Date:

TRC-MW-
104

TRC-MW-
105S

TRC-MW-
106

TRC-MW-
109

TRC-MW-
107

TRC-MW-
108S

L1919138-01 L1917637-01 L1921400-02 L1918098-01 L1921400-01L1921587-01
9.5 - 10.59 - 10 7 - 9 13 - 15 8 - 9 17 - 19

05/21/2019 05/01/2019 05/20/201905/22/2019 05/08/2019 04/29/2019
Analyte Unit UUSCO* CUSCO*
SVOCs (cont.)
Phenol mg/kg 0.33 500 NA 0.2 U 0.21 U NA NA NA
2-Methylphenol mg/kg 0.33 500 NA 0.2 U 0.21 U NA NA NA
3- & 4-Methylphenol mg/kg NC NC NA 0.28 U 0.3 U NA NA NA
2,4,5-Trichlorophenol mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Carbazole mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Atrazine mg/kg NC NC NA 0.16 U 0.17 U NA NA NA
Benzaldehyde mg/kg NC NC NA 0.26 U 0.28 U NA NA NA
Caprolactam mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
2,3,4,6-Tetrachlorophenol mg/kg NC NC NA 0.2 U 0.21 U NA NA NA
Metals, total
Aluminum mg/kg NC NC NA NA 10,400 12,900 NA 9,310
Antimony mg/kg NC NC NA NA 4.85 U 1.07 J NA 1.04 J
Arsenic mg/kg 13 16 NA NA 6.92 13.9 NA 3.83
Barium mg/kg 350 400 NA NA 40.8 88.7 NA 66.1
Beryllium mg/kg 7.2 590 NA NA 0.427 J 1.10 NA 0.393 J
Cadmium mg/kg 2.5 9.3 NA NA 0.97 U 1.16 NA 0.707 J
Calcium mg/kg NC NC NA NA 8,780 1,340 NA 3,710
Chromium mg/kg NC NC NA NA 24.8 26.5 NA 12.9
Cobalt mg/kg NC NC NA NA 9.28 12.7 NA 8.02
Copper mg/kg 50 270 NA NA 19.6 29.8 NA 20.6
Iron mg/kg NC NC NA NA 22,900 31,100 NA 18,000
Lead mg/kg 63 1,000 NA NA 9.73 J- 18.8 NA 23.4
Magnesium mg/kg NC NC NA NA 4,950 3,960 NA 3,760
Manganese mg/kg 1,600 10,000 NA NA 395 2,200 NA 1,060
Mercury mg/kg 0.18 2.8 NA NA 0.079 UJ 0.082 J NA 0.074 U
Nickel mg/kg 30 310 NA NA 22 30.3 NA 20.4
Potassium mg/kg NC NC NA NA 684 416 NA 486
Selenium mg/kg 3.9 1,500 NA NA 1.94 U 2.20 U NA 1.75 U
Silver mg/kg 2 1,500 NA NA 0.97 U 1.10 U NA 0.873 U
Sodium mg/kg NC NC NA NA 194 UJ 21.4 J NA 35.8 J
Thallium mg/kg NC NC NA NA 1.94 U 0.550 J NA 1.75 U
Vanadium mg/kg NC NC NA NA 15.6 26.9 NA 14.9
Zinc mg/kg 109 10,000 NA NA 60.2 61.8 NA 200

Notes:

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm).

J - Estimated value.

J+ - Estimated value; biased high.

NA - Sample not analyzed for the listed analyte.

NC - No NYSDEC standard exists for this analyte.

U - Analyte was not detected at specified quantitation limit.

UJ - Estimated nondetect.

Bold - Indicated that the detected value exceeds the applicable UUSCO.

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.

UUSCO - Unrestricted Use Soil Cleanup Objective.

CUSCO - Commerical Use Soil Cleanup Objective.

* - New York State Department of Enviromental Conservation, Soil Cleanup Objectives.

(a) - Criteria applicable to xylene (total), the sum of the xylene isomers.
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Table 7
Summary of Analytical Results for Monitoring Well Soil Samples - May 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:
Lab Sample ID:

Sample Depth (feet bgs):
Sample Date:

Analyte Unit UUSCO* CUSCO*

VOCs
Methylene chloride mg/kg 0.05 500
1,1-Dichloroethane mg/kg 0.27 240
Chloroform mg/kg 0.37 350
Carbon tetrachloride mg/kg 0.76 22
1,2-Dichloropropane mg/kg NC NC
Dibromochloromethane mg/kg NC NC
1,1,2-Trichloroethane mg/kg NC NC
Tetrachloroethene mg/kg 1.3 150
Chlorobenzene mg/kg 1.1 500
Trichlorofluoromethane mg/kg NC NC
1,2-Dichloroethane mg/kg 0.27 30
1,1,1-Trichloroethane mg/kg 0.68 500
Bromodichloromethane mg/kg NC NC
trans-1,3-Dichloropropene mg/kg NC NC
cis-1,3-Dichloropropene mg/kg NC NC
Bromoform mg/kg NC NC
1,1,2,2-Tetrachloroethane mg/kg NC NC
Benzene mg/kg 0.06 44
Toluene mg/kg 0.7 500
Ethylbenzene mg/kg 1 390
Chloromethane mg/kg NC NC
Bromomethane mg/kg NC NC
Vinyl chloride mg/kg 0.02 13
Chloroethane mg/kg NC NC
1,1-Dichloroethene mg/kg 0.33 500
trans-1,2-Dichloroethene mg/kg 0.19 500
Trichloroethene mg/kg 0.47 200
1,2-Dichlorobenzene mg/kg 1.1 500
1,3-Dichlorobenzene mg/kg 2.4 280
1,4-Dichlorobenzene mg/kg 1.8 130
Methyl tert-butyl ether mg/kg 0.93 500
m,p-Xylene mg/kg 0.26 500(a)
o-Xylene mg/kg 0.26 500(a)
cis-1,2-Dichloroethene mg/kg 0.25 500
Styrene mg/kg NC NC
Dichlorodifluoromethane mg/kg NC NC
Acetone mg/kg 0.05 500
Carbon disulfide mg/kg NC NC
2-Butanone (MEK) mg/kg 0.12 500
4-Methyl-2-pentanone mg/kg NC NC
2-Hexanone mg/kg NC NC
Bromochloromethane mg/kg NC NC
1,2-Dibromoethane mg/kg NC NC
n-Butylbenzene mg/kg 12 500
sec-Butylbenzene mg/kg 11 500
tert-Butylbenzene mg/kg 5.9 500
1,2-Dibromo-3-chloropropane mg/kg NC NC
Isopropylbenzene mg/kg NC NC
4-Isopropyltoluene mg/kg NC NC
Naphthalene mg/kg 12 500
n-Propylbenzene mg/kg 39 500
1,2,4-Trichlorobenzene mg/kg NC NC
1,3,5-Trimethylbenzene mg/kg 8.4 190
1,2,4-Trimethylbenzene mg/kg 3.6 190
Methyl acetate mg/kg NC NC
Cyclohexane mg/kg NC NC
Methylcyclohexane mg/kg NC NC
Freon 113 mg/kg NC NC

0.38 U 0.0061 U 0.0045 U 0.0046 U
0.033 J 0.0012 U 0.0009 U 0.002
0.11 U 0.0018 U 0.0013 U 0.0014 U

0.076 U 0.0012 U 0.0009 U 0.0009 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.076 U 0.0012 U 0.0009 U 0.0009 U

1.4 0.0006 U 0.0005 U 0.001
0.038 U 0.0006 U 0.0005 U 0.0005 U

0.3 U 0.0049 U 0.0036 U 0.0037 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.11 0.0006 U 0.0005 U 0.0004 J

0.038 U 0.0006 U 0.0005 U 0.0005 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.038 U 0.0006 U 0.0005 U 0.0005 U

0.3 U 0.0049 U 0.0036 U 0.0037 U
0.038 U 0.0006 U 0.0005 U 0.0005 U
0.038 U 0.0006 U 0.0005 U 0.0008
0.076 U 0.0012 U 0.0009 U 0.0009
0.076 U 0.0012 U 0.0009 U 0.0009 U

0.3 U 0.0049 U 0.0036 U 0.0037 U
0.095 J 0.0024 U 0.0018 U 0.0018 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.15 U 0.0024 U 0.0018 U 0.0018 U

0.076 U 0.0012 U 0.0009 U 0.0009 U
0.11 U 0.0018 U 0.0013 U 0.0014 U
0.32 0.0006 U 0.0005 U 0.0025
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.15 U 0.0024 U 0.0018 U 0.0018 U

0.076 U 0.0012 U 0.0009 U 0.0009 U
0.16 0.0012 U 0.0009 U 0.0036

0.076 U 0.0012 U 0.0009 U 0.0009 U
0.76 U 0.012 U 0.0089 U 0.0092 U
0.76 U 0.012 U 0.007 J 0.05
0.76 U 0.012 U 0.0089 U 0.0092 U
0.76 U 0.012 U 0.0089 U 0.0071 J
0.76 U 0.012 U 0.0089 U 0.0092 U
0.76 U 0.012 U 0.0089 U 0.0092 U

NA NA NA NA
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.23 U 0.0037 U 0.0027 U 0.0028 U

0.076 U 0.0012 U 0.0009 U 0.0009 U
0.076 U 0.0012 U 0.0009 U 0.0009 U

0.3 U 0.0049 U 0.0036 U 0.0037 U
0.076 U 0.0012 U 0.0009 U 0.0009 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.15 U 0.0024 U 0.0018 U 0.0018 U
0.3 U 0.0017 J 0.0036 U 0.0037 U

0.76 U 0.012 U 0.0089 U 0.0092 U
0.3 U 0.0049 U 0.0036 U 0.0037 U
0.3 U 0.0049 U 0.0036 U 0.0037 U
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05/09/201905/06/2019 05/15/2019 05/06/2019
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Table 7
Summary of Analytical Results for Monitoring Well Soil Samples - May 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:
Lab Sample ID:

Sample Depth (feet bgs):
Sample Date:

Analyte Unit UUSCO* CUSCO*
SVOCs
Acenaphthene mg/kg 20 500
Hexachlorobenzene mg/kg 0.33 6
Bis(2-chloroethyl) ether mg/kg NC NC
2-Chloronaphthalene mg/kg NC NC
3,3'-Dichlorobenzidine mg/kg NC NC
2,4-Dinitrotoluene mg/kg NC NC
2,6-Dinitrotoluene mg/kg NC NC
Fluoranthene mg/kg 100 500
4-Chlorophenyl-phenyl ether mg/kg NC NC
4-Bromophenyl-phenylether mg/kg NC NC
2,2'-Oxybis(1-chloropropane) mg/kg NC NC
Bis(2-chloroethoxy)methane mg/kg NC NC
Hexachlorobutadiene mg/kg NC NC
Hexachlorocyclopentadiene mg/kg NC NC
Hexachloroethane mg/kg NC NC
Isophorone mg/kg NC NC
Naphthalene mg/kg 12 500
Nitrobenzene mg/kg NC NC
N-Nitrosodiphenylamine mg/kg NC NC
n-Nitroso-di-n-propylamine mg/kg NC NC
Bis(2-ethylhexyl)phthalate mg/kg NC NC
Butylbenzylphthalate mg/kg NC NC
Di-n-butylphthalate mg/kg NC NC
Di-n-octylphthalate mg/kg NC NC
Diethyl phthalate mg/kg NC NC
Dimethylphthalate mg/kg NC NC
Benzo(a)anthracene mg/kg 1 5.6
Benzo(a)pyrene mg/kg 1 1
Benzo(b)fluoranthene mg/kg 1 5.6
Benzo(k)fluoranthene mg/kg 0.8 56
Chrysene mg/kg 1 56
Acenaphthylene mg/kg 100 500
Anthracene mg/kg 100 500
Benzo(g,h,i)perylene mg/kg 100 500
Fluorene mg/kg 30 500
Phenanthrene mg/kg 100 500
Dibenz(a,h)anthracene mg/kg 0.33 0.56
Indeno(1,2,3-cd)pyrene mg/kg 0.5 5.6
Pyrene mg/kg 100 500
1,1'-Biphenyl mg/kg NC NC
4-Chloroaniline mg/kg NC NC
2-Nitroaniline mg/kg NC NC
3-Nitroaniline mg/kg NC NC
4-Nitroaniline mg/kg NC NC
Dibenzofuran mg/kg 7 350
1,2,4,5-Tetrachlorobenzene mg/kg NC NC
2-Methylnaphthalene mg/kg NC NC
Acetophenone mg/kg NC NC
2,4,6-Trichlorophenol mg/kg NC NC
4-Chloro-3-methylphenol mg/kg NC NC
2-Chlorophenol mg/kg NC NC
2,4-Dichlorophenol mg/kg NC NC
2,4-Dimethylphenol mg/kg NC NC
2-Nitrophenol mg/kg NC NC
4-Nitrophenol mg/kg NC NC
2,4-Dinitrophenol mg/kg NC NC
4,6-Dinitro-2-methylphenol mg/kg NC NC
Pentachlorophenol mg/kg NC NC

TRC-MW-
110S

TRC-MW-
111

TRC-
SB_BMW-

207

TRC-
SB_BMW-

208
L1920300-01 L1918678-02 L1919732-01L1918678-01

9 - 11 11.5 15 - 17 2 - 4
05/09/201905/06/2019 05/15/2019 05/06/2019

NA NA NA 0.17 U
NA NA NA 0.13 U
NA NA NA 0.19 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.032 J
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.25 U
NA NA NA 0.23 U
NA NA NA 0.21 U
NA NA NA 0.61 U
NA NA NA 0.17 U
NA NA NA 0.19 U
NA NA NA 0.21 U
NA NA NA 0.19 U
NA NA NA 0.17 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.13 U
NA NA NA 0.17 U
NA NA NA 0.13 U
NA NA NA 0.13 U
NA NA NA 0.044 J
NA NA NA 0.17 U
NA NA NA 0.13 U
NA NA NA 0.17 U
NA NA NA 0.21 U
NA NA NA 0.13 U
NA NA NA 0.13 U
NA NA NA 0.17 U
NA NA NA 0.044 J
NA NA NA 0.48 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.25 U
NA NA NA 0.21 U
NA NA NA 0.13 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.19 U
NA NA NA 0.21 U
NA NA NA 0.46 U
NA NA NA 0.3 U
NA NA NA 1 U
NA NA NA 0.55 U
NA NA NA 0.17 U
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Table 7
Summary of Analytical Results for Monitoring Well Soil Samples - May 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:
Lab Sample ID:

Sample Depth (feet bgs):
Sample Date:

Analyte Unit UUSCO* CUSCO*
SVOCs (cont.)
Phenol mg/kg 0.33 500
2-Methylphenol mg/kg 0.33 500
3- & 4-Methylphenol mg/kg NC NC
2,4,5-Trichlorophenol mg/kg NC NC
Carbazole mg/kg NC NC
Atrazine mg/kg NC NC
Benzaldehyde mg/kg NC NC
Caprolactam mg/kg NC NC
2,3,4,6-Tetrachlorophenol mg/kg NC NC
Metals, total
Aluminum mg/kg NC NC
Antimony mg/kg NC NC
Arsenic mg/kg 13 16
Barium mg/kg 350 400
Beryllium mg/kg 7.2 590
Cadmium mg/kg 2.5 9.3
Calcium mg/kg NC NC
Chromium mg/kg NC NC
Cobalt mg/kg NC NC
Copper mg/kg 50 270
Iron mg/kg NC NC
Lead mg/kg 63 1,000
Magnesium mg/kg NC NC
Manganese mg/kg 1,600 10,000
Mercury mg/kg 0.18 2.8
Nickel mg/kg 30 310
Potassium mg/kg NC NC
Selenium mg/kg 3.9 1,500
Silver mg/kg 2 1,500
Sodium mg/kg NC NC
Thallium mg/kg NC NC
Vanadium mg/kg NC NC
Zinc mg/kg 109 10,000

Notes:

mg/kg - milligrams per kilogram (dry weight) or parts per million (ppm).

J - Estimated value.

J+ - Estimated value; biased high.

NA - Sample not analyzed for the listed analyte.

NC - No NYSDEC standard exists for this analyte.

U - Analyte was not detected at specified quantitation limit.

UJ - Estimated nondetect.

Bold - Indicated that the detected value exceeds the applicable UUSCO.

VOCs - Volatile Organic Compounds.

SVOCs - Semivolatile Organic Compounds.

UUSCO - Unrestricted Use Soil Cleanup Objective.

CUSCO - Commerical Use Soil Cleanup Objective.

* - New York State Department of Enviromental Conservation, Soil Cleanup Objectives.

(a) - Criteria applicable to xylene (total), the sum of the xylene isomers.

TRC-MW-
110S

TRC-MW-
111

TRC-
SB_BMW-

207

TRC-
SB_BMW-

208
L1920300-01 L1918678-02 L1919732-01L1918678-01

9 - 11 11.5 15 - 17 2 - 4
05/09/201905/06/2019 05/15/2019 05/06/2019

NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.3 U
NA NA NA 0.21 U
NA NA NA 0.21 U
NA NA NA 0.17 U
NA NA NA 0.28 U
NA NA NA 0.21 U
NA NA NA 0.21 U

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
VOCs
Methylene chloride ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,1-Dichloroethane ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Chloroform ug/L 7 NA NA NA 2.5 U 2.5 U 2.5 U
Carbon tetrachloride ug/L 5 NA NA NA 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane ug/L 1 NA NA NA 1 U 1 U 1 U
Dibromochloromethane ug/L 50 NA NA NA 0.5 U 0.5 U 0.5 U
1,1,2-Trichloroethane ug/L 1 NA NA NA 1.5 U 1.5 U 1.5 U
Tetrachloroethene ug/L 5 NA NA NA 0.5 U 0.5 U 0.5 U
Chlorobenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Trichlorofluoromethane ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,2-Dichloroethane ug/L 0.6 NA NA NA 0.5 U 0.5 U 0.5 U
1,1,1-Trichloroethane ug/L 5 NA NA NA 2.5 U 0.8 J 2.5 U
Bromodichloromethane ug/L 50 NA NA NA 0.5 U 0.5 U 0.5 U
trans-1,3-Dichloropropene ug/L 0.4(a) NA NA NA 0.5 U 0.5 U 0.5 U
cis-1,3-Dichloropropene ug/L 0.4(a) NA NA NA 0.5 U 0.5 U 0.5 U
Bromoform ug/L 50 NA NA NA 2 U 2 U 2 U
1,1,2,2-Tetrachloroethane ug/L 5 NA NA NA 0.5 U 0.5 U 0.5 U
Benzene ug/L 1 NA NA NA 0.5 U 0.33 J 0.5 U
Toluene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Ethylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Chloromethane ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Bromomethane ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Vinyl chloride ug/L 2 NA NA NA 1 U 1 U 1 U
Chloroethane ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,1-Dichloroethene ug/L 5 NA NA NA 0.5 U 0.46 J 0.5 U
trans-1,2-Dichloroethene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Trichloroethene ug/L 5 NA NA NA 0.5 U 0.5 U 0.5 U
1,2-Dichlorobenzene ug/L 3 NA NA NA 2.5 U 2.5 U 2.5 U
1,3-Dichlorobenzene ug/L 3 NA NA NA 2.5 U 2.5 U 2.5 U
1,4-Dichlorobenzene ug/L 3 NA NA NA 2.5 U 2.5 U 2.5 U
Methyl tert-butyl ether ug/L 10 NA NA NA 2.5 U 2.5 U 2.5 U
m,p-Xylene ug/L 5(b) NA NA NA 2.5 U 2.5 U 2.5 U
o-Xylene ug/L 5(b) NA NA NA 2.5 U 2.5 U 2.5 U
cis-1,2-Dichloroethene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Styrene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Dichlorodifluoromethane ug/L 5 NA NA NA 5 U 5 U 5 U
Acetone ug/L 50 NA NA NA 8.1 8.6 7.7
Carbon disulfide ug/L 60 NA NA NA 5 U 5 U 1.3 J
2-Butanone (MEK) ug/L 50 NA NA NA 5 U 5 U 5 U
4-Methyl-2-pentanone ug/L NC NA NA NA 5 U 5 U 5 U
2-Hexanone ug/L 50 NA NA NA 5 U 5 U 5 U
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.0006 NA NA NA 2 U 2 U 2 U
n-Butylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
sec-Butylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
tert-Butylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,2-Dibromo-3-chloropropane ug/L 0.04 NA NA NA 2.5 U 2.5 U 2.5 U
Isopropylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
4-Isopropyltoluene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Naphthalene ug/L 10 NA NA NA 2.5 U 2.5 U 2.5 U
n-Propylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,2,4-Trichlorobenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,3,5-Trimethylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,2,4-Trimethylbenzene ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
Methyl acetate ug/L NC NA NA NA 2 U 2 U 2 U
Cyclohexane ug/L NC NA NA NA 10 U 10 U 10 U
Methylcyclohexane ug/L NC NA NA NA 10 U 10 U 10 U
Freon 113 ug/L 5 NA NA NA 2.5 U 2.5 U 2.5 U
1,4-Dioxane ug/L NC 0.24 NA 0.0015 NA NA NA
SVOCs
1,2,4-Trichlorobenzene ug/L 5 NA NA NA NA NA NA
Bis(2-chloroethyl) ether ug/L 1 NA NA NA NA NA NA
1,2-Dichlorobenzene ug/L 3 NA NA NA NA NA NA
1,3-Dichlorobenzene ug/L 3 NA NA NA NA NA NA
1,4-Dichlorobenzene ug/L 3 NA NA NA NA NA NA
3,3'-Dichlorobenzidine ug/L 5 NA NA NA NA NA NA
2,4-Dinitrotoluene ug/L 5 NA NA NA NA NA NA
2,6-Dinitrotoluene ug/L 5 NA NA NA NA NA NA
4-Chlorophenyl-phenyl ether ug/L NC NA NA NA NA NA NA
4-Bromophenyl-phenylether ug/L NC NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) ug/L 5 NA NA NA NA NA NA
Bis(2-chloroethoxy)methane ug/L 5 NA NA NA NA NA NA

BR-3 MW-3R

STAR-BR-3
STAR-MW-

3R
STAR-MW-

3R

BMW-204 BMW-205 BMW-207

STAR-BMW-
204

STAR-BMW-
205

STAR-BMW-
207

07/24/2019 07/23/2019 08/06/2019 07/23/2019 07/24/2019 07/24/2019
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

BR-3 MW-3R

STAR-BR-3
STAR-MW-

3R
STAR-MW-

3R

BMW-204 BMW-205 BMW-207

STAR-BMW-
204

STAR-BMW-
205

STAR-BMW-
207

07/24/2019 07/23/2019 08/06/2019 07/23/2019 07/24/2019 07/24/2019
Analyte Unit GWQS*
SVOCs (cont.)
Hexachlorocyclopentadiene ug/L 5 NA NA NA NA NA NA
Isophorone ug/L 50 NA NA NA NA NA NA
Nitrobenzene ug/L 0.4 NA NA NA NA NA NA
N-Nitrosodiphenylamine ug/L 50 NA NA NA NA NA NA
n-Nitroso-di-n-propylamine ug/L NC NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate ug/L 5 NA NA NA NA NA NA
Butylbenzylphthalate ug/L 50 NA NA NA NA NA NA
Di-n-butylphthalate ug/L 50 NA NA NA NA NA NA
Di-n-octylphthalate ug/L 50 NA NA NA NA NA NA
Diethyl phthalate ug/L 50 NA NA NA NA NA NA
Dimethylphthalate ug/L 50 NA NA NA NA NA NA
1,1'-Biphenyl ug/L 5 NA NA NA NA NA NA
4-Chloroaniline ug/L 5 NA NA NA NA NA NA
2-Nitroaniline ug/L 5 NA NA NA NA NA NA
3-Nitroaniline ug/L 5 NA NA NA NA NA NA
4-Nitroaniline ug/L 5 NA NA NA NA NA NA
Dibenzofuran ug/L NC NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene ug/L 5 NA NA NA NA NA NA
Acetophenone ug/L NC NA NA NA NA NA NA
2,4,6-Trichlorophenol ug/L 1(c) NA NA NA NA NA NA
4-Chloro-3-methylphenol ug/L 1(c) NA NA NA NA NA NA
2-Chlorophenol ug/L 1(c) NA NA NA NA NA NA
2,4-Dichlorophenol ug/L 5 NA NA NA NA NA NA
2,4-Dimethylphenol ug/L 50 NA NA NA NA NA NA
2-Nitrophenol ug/L 1(c) NA NA NA NA NA NA
4-Nitrophenol ug/L 1(c) NA NA NA NA NA NA
2,4-Dinitrophenol ug/L 10 NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol ug/L 1(c) NA NA NA NA NA NA
Phenol ug/L 1(c) NA NA NA NA NA NA
2-Methylphenol ug/L 1(c) NA NA NA NA NA NA
3- & 4-Methylphenol (m,p-Cresol) ug/L 1(c) NA NA NA NA NA NA
2,4,5-Trichlorophenol ug/L 1(c) NA NA NA NA NA NA
Benzoic acid ug/L NC NA NA NA NA NA NA
Benzyl alcohol ug/L NC NA NA NA NA NA NA
Carbazole ug/L NC NA NA NA NA NA NA
Acenaphthene ug/L 20 NA NA NA NA NA NA
2-Chloronaphthalene ug/L 10 NA NA NA NA NA NA
Fluoranthene ug/L 50 NA NA NA NA NA NA
Hexachlorobenzene ug/L 0.04 NA NA NA NA NA NA
Naphthalene ug/L 10 NA NA NA NA NA NA
Benzo(a)anthracene ug/L 0.002 NA NA NA NA NA NA
Benzo(a)pyrene ug/L ND NA NA NA NA NA NA
Benzo(b)fluoranthene ug/L 0.002 NA NA NA NA NA NA
Benzo(k)fluoranthene ug/L 0.002 NA NA NA NA NA NA
Chrysene ug/L 0.002 NA NA NA NA NA NA
Acenaphthylene ug/L NC NA NA NA NA NA NA
Anthracene ug/L 50 NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/L NC NA NA NA NA NA NA
Fluorene ug/L 50 NA NA NA NA NA NA
Phenanthrene ug/L 50 NA NA NA NA NA NA
Dibenz(a,h)anthracene ug/L NC NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene ug/L 0.002 NA NA NA NA NA NA
Pyrene ug/L 50 NA NA NA NA NA NA
2-Methylnaphthalene ug/L NC NA NA NA NA NA NA
Pentachlorophenol ug/L 1(c) NA NA NA NA NA NA
Hexachlorobutadiene ug/L 0.5 NA NA NA NA NA NA
Hexachloroethane ug/L 5 NA NA NA NA NA NA
Metals, total
Aluminum ug/L NC NA NA NA NA NA NA
Antimony ug/L 3 NA NA NA NA NA NA
Arsenic ug/L 25 NA NA NA NA NA NA
Barium ug/L 1,000 NA NA NA NA NA NA
Beryllium ug/L 3 NA NA NA NA NA NA
Cadmium ug/L 5 NA NA NA NA NA NA
Calcium ug/L NC NA NA NA NA NA NA
Chromium ug/L 50 NA NA NA NA NA NA
Cobalt ug/L NC NA NA NA NA NA NA
Copper ug/L 200 NA NA NA NA NA NA
Iron ug/L 300 NA NA NA NA NA NA
Lead ug/L 25 NA NA NA NA NA NA
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

BR-3 MW-3R

STAR-BR-3
STAR-MW-

3R
STAR-MW-

3R

BMW-204 BMW-205 BMW-207

STAR-BMW-
204

STAR-BMW-
205

STAR-BMW-
207

07/24/2019 07/23/2019 08/06/2019 07/23/2019 07/24/2019 07/24/2019
Analyte Unit GWQS*
Metals, total (cont.)
Magnesium ug/L 35,000 NA NA NA NA NA NA
Manganese ug/L 300 NA NA NA NA NA NA
Mercury ug/L 0.7 NA NA NA NA NA NA
Nickel ug/L 100 NA NA NA NA NA NA
Potassium ug/L NC NA NA NA NA NA NA
Selenium ug/L 10 NA NA NA NA NA NA
Silver ug/L 50 NA NA NA NA NA NA
Sodium ug/L 20,000 NA NA NA NA NA NA
Thallium ug/L 0.5 NA NA NA NA NA NA
Vanadium ug/L NC NA NA NA NA NA NA
Zinc ug/L 2,000 NA NA NA NA NA NA
PFAS
Perfluorobutanoic acid (PFBA) ng/L 100** 0.712 J 5.91 NA NA NA NA
Perfluoropentanoic acid (PFPeA) ng/L 100** 1.78 U 5.15 NA NA NA NA
Perfluorobutanesulfonic acid (PFBS) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorohexanoic acid (PFHxA) ng/L 100** 0.463 J 7.08 NA NA NA NA
Perfluoroheptanoic acid (PFHpA) ng/L 100** 0.228 J 4.5 NA NA NA NA
Perfluorohexanesulfonic acid (PFHxS) ng/L 100** 1.78 U 1.93 NA NA NA NA
Perfluorooctanoic acid (PFOA) ng/L 10** 0.520 J 25.8 NA NA NA NA
6:2 Perfluorooctane Sulfonate (6:2 FTS) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluoroheptanesulfonic acid (PFHpS) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorononanoic acid (PFNA) ng/L 100** 1.78 U 2.79 NA NA NA NA
Perfluorooctanesulfonic acid (PFOS) ng/L 10** 0.733 J 32.4 NA NA NA NA
Perfluorodecanoic acid (PFDA) ng/L 100** 1.78 U 0.426 J NA NA NA NA
8:2 Perfluorodecane Sulfonate (8:2 FTS) ng/L 100** 1.78 U 1.85 U NA NA NA NA
2-(N-methyl perfluorooctanesulfonamido) acetic acid (N-MeFOSA ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluoroundecanoic acid (PFUnA) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorodecanesulfonic acid (PFDS) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorooctane Sulfonamide (PFOSA) ng/L 100** 1.78 U 1.85 U NA NA NA NA
N-Ethyl-N-((heptadecafluorooctyl)sulphonyl) glycine (N-EtFOSAA ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorododecanoic acid (PFDoA) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorotridecanoic acid (PFTriA) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Perfluorotetradecanoic acid (PFTeA) ng/L 100** 1.78 U 1.85 U NA NA NA NA
Total PFAS ng/L 500** 2.66 J 85.986 NA NA NA NA

Notes:
ng/L - nanograms per liter.
ug/L - micrograms per liter.
J - Estimated value.
J+ - Estimated value; biased high.
NA - Sample not analyzed for the listed analyte.
ND - A non-detectable concentration by the approved analytical method specified in 
       section 700.3 of the NYCRR Water Quality Regulations.
NC - No NYSDEC Class GA Value exists for this analyte.
U - Analyte was not detected at specified quantitation limit.
UJ - Estimated non-detect.
Bold - Indicated the detected value exceeds the applicable GWQS.
VOCs - Volatile Organic Compounds.
SVOCs - Semivolatile Organic Compounds.
PFAS - Per- and Polyfluoroalkyl Substances.
(a) - criteria applicable to the sum of the cis and trans isomers.
(b) - criteria applicable to xylenes, the sum of the xylene isomers.
(c) - criteria applicable to total phenolics.
GWQS - Groundwater Quality Standard
* - NYSDEC Ambient Water Quality Standards and Guidance Values for Class GA water, 
    June 1998 with the April 2000 Addendum.
** - Guidelines for Sampling and Analysis of PFAS, NYSDEC Part 375 Remedial
     Programs, January 2020.
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
VOCs
Methylene chloride ug/L 5
1,1-Dichloroethane ug/L 5
Chloroform ug/L 7
Carbon tetrachloride ug/L 5
1,2-Dichloropropane ug/L 1
Dibromochloromethane ug/L 50
1,1,2-Trichloroethane ug/L 1
Tetrachloroethene ug/L 5
Chlorobenzene ug/L 5
Trichlorofluoromethane ug/L 5
1,2-Dichloroethane ug/L 0.6
1,1,1-Trichloroethane ug/L 5
Bromodichloromethane ug/L 50
trans-1,3-Dichloropropene ug/L 0.4(a)
cis-1,3-Dichloropropene ug/L 0.4(a)
Bromoform ug/L 50
1,1,2,2-Tetrachloroethane ug/L 5
Benzene ug/L 1
Toluene ug/L 5
Ethylbenzene ug/L 5
Chloromethane ug/L 5
Bromomethane ug/L 5
Vinyl chloride ug/L 2
Chloroethane ug/L 5
1,1-Dichloroethene ug/L 5
trans-1,2-Dichloroethene ug/L 5
Trichloroethene ug/L 5
1,2-Dichlorobenzene ug/L 3
1,3-Dichlorobenzene ug/L 3
1,4-Dichlorobenzene ug/L 3
Methyl tert-butyl ether ug/L 10
m,p-Xylene ug/L 5(b)
o-Xylene ug/L 5(b)
cis-1,2-Dichloroethene ug/L 5
Styrene ug/L 5
Dichlorodifluoromethane ug/L 5
Acetone ug/L 50
Carbon disulfide ug/L 60
2-Butanone (MEK) ug/L 50
4-Methyl-2-pentanone ug/L NC
2-Hexanone ug/L 50
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.0006
n-Butylbenzene ug/L 5
sec-Butylbenzene ug/L 5
tert-Butylbenzene ug/L 5
1,2-Dibromo-3-chloropropane ug/L 0.04
Isopropylbenzene ug/L 5
4-Isopropyltoluene ug/L 5
Naphthalene ug/L 10
n-Propylbenzene ug/L 5
1,2,4-Trichlorobenzene ug/L 5
1,3,5-Trimethylbenzene ug/L 5
1,2,4-Trimethylbenzene ug/L 5
Methyl acetate ug/L NC
Cyclohexane ug/L NC
Methylcyclohexane ug/L NC
Freon 113 ug/L 5
1,4-Dioxane ug/L NC
SVOCs
1,2,4-Trichlorobenzene ug/L 5
Bis(2-chloroethyl) ether ug/L 1
1,2-Dichlorobenzene ug/L 3
1,3-Dichlorobenzene ug/L 3
1,4-Dichlorobenzene ug/L 3
3,3'-Dichlorobenzidine ug/L 5
2,4-Dinitrotoluene ug/L 5
2,6-Dinitrotoluene ug/L 5
4-Chlorophenyl-phenyl ether ug/L NC
4-Bromophenyl-phenylether ug/L NC
2,2'-Oxybis(1-chloropropane) ug/L 5
Bis(2-chloroethoxy)methane ug/L 5

2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
1.1 J 2.5 U 2.5 U 2.5 U 5.9 J 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U

1 U 1 U 1 U 1 U 2.5 U 1 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
1.5 U 1.5 U 1.5 U 1.5 U 3.8 U 1.5 U

0.86 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U

2 U 2 U 2 U 2 U 5 U 2 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
0.5 U 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
1.6 J 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 UJ 2.5 U

8 1 U 0.12 J 0.1 J 68 1.4
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U

0.96 0.5 U 0.5 U 0.5 U 1.2 U 0.5 U
0.91 J 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U

72 0.18 J 0.5 U 0.5 U 1.2 U 0.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
120 2.5 U 2.5 U 2.5 U 220 3.7
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U

5 U 5 U 5 U 5 U 12 UJ 5 U
12 9.3 12 11 12 U 11
5 U 5 U 5 U 5 U 12 U 5 U

2.9 J 5.1 5 U 5 U 12 U 5 U
5 U 5 U 5 U 5 U 12 U 5 U
5 U 5 U 5 U 5 U 12 U 5 U
2 U 2 U 2 U 2 U 5 U 2 U

2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 UJ 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 UJ 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 UJ 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U

2 U 2 U 2 U 2 U 5 U 2 U
10 U 10 U 10 U 10 U 25 U 10 U

0.48 J 10 U 10 U 10 U 25 U 10 U
2.5 U 2.5 U 2.5 U 2.5 U 6.2 U 2.5 U
NA NA NA NA 0.478 NA

NA NA 5 U 5 U 5 U 5 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 5 U 5 U 5 UJ 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 5 U 5 U 5 U 5 U

MW-104S MW-104D MW-105D MW-105S MW-106S

STAR-MW-
104S

STAR-MW-
104D

STAR-MW-
105D

STAR-DUP-
1

STAR-MW-
105S

STAR-MW-
106S

07/24/2019 07/24/2019 07/23/2019 07/23/2019 07/23/2019 07/23/2019

Results

NYSDEC Site No: 336008
TRC Project No: 336744.0000.0000 Page 4 of 12



Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
SVOCs (cont.)
Hexachlorocyclopentadiene ug/L 5
Isophorone ug/L 50
Nitrobenzene ug/L 0.4
N-Nitrosodiphenylamine ug/L 50
n-Nitroso-di-n-propylamine ug/L NC
Bis(2-ethylhexyl)phthalate ug/L 5
Butylbenzylphthalate ug/L 50
Di-n-butylphthalate ug/L 50
Di-n-octylphthalate ug/L 50
Diethyl phthalate ug/L 50
Dimethylphthalate ug/L 50
1,1'-Biphenyl ug/L 5
4-Chloroaniline ug/L 5
2-Nitroaniline ug/L 5
3-Nitroaniline ug/L 5
4-Nitroaniline ug/L 5
Dibenzofuran ug/L NC
1,2,4,5-Tetrachlorobenzene ug/L 5
Acetophenone ug/L NC
2,4,6-Trichlorophenol ug/L 1(c)
4-Chloro-3-methylphenol ug/L 1(c)
2-Chlorophenol ug/L 1(c)
2,4-Dichlorophenol ug/L 5
2,4-Dimethylphenol ug/L 50
2-Nitrophenol ug/L 1(c)
4-Nitrophenol ug/L 1(c)
2,4-Dinitrophenol ug/L 10
4,6-Dinitro-2-methylphenol ug/L 1(c)
Phenol ug/L 1(c)
2-Methylphenol ug/L 1(c)
3- & 4-Methylphenol (m,p-Cresol) ug/L 1(c)
2,4,5-Trichlorophenol ug/L 1(c)
Benzoic acid ug/L NC
Benzyl alcohol ug/L NC
Carbazole ug/L NC
Acenaphthene ug/L 20
2-Chloronaphthalene ug/L 10
Fluoranthene ug/L 50
Hexachlorobenzene ug/L 0.04
Naphthalene ug/L 10
Benzo(a)anthracene ug/L 0.002
Benzo(a)pyrene ug/L ND
Benzo(b)fluoranthene ug/L 0.002
Benzo(k)fluoranthene ug/L 0.002
Chrysene ug/L 0.002
Acenaphthylene ug/L NC
Anthracene ug/L 50
Benzo(g,h,i)perylene ug/L NC
Fluorene ug/L 50
Phenanthrene ug/L 50
Dibenz(a,h)anthracene ug/L NC
Indeno(1,2,3-cd)pyrene ug/L 0.002
Pyrene ug/L 50
2-Methylnaphthalene ug/L NC
Pentachlorophenol ug/L 1(c)
Hexachlorobutadiene ug/L 0.5
Hexachloroethane ug/L 5
Metals, total
Aluminum ug/L NC
Antimony ug/L 3
Arsenic ug/L 25
Barium ug/L 1,000
Beryllium ug/L 3
Cadmium ug/L 5
Calcium ug/L NC
Chromium ug/L 50
Cobalt ug/L NC
Copper ug/L 200
Iron ug/L 300
Lead ug/L 25

MW-104S MW-104D MW-105D MW-105S MW-106S

STAR-MW-
104S

STAR-MW-
104D

STAR-MW-
105D

STAR-DUP-
1

STAR-MW-
105S

STAR-MW-
106S

07/24/2019 07/24/2019 07/23/2019 07/23/2019 07/23/2019 07/23/2019

NA NA 20 U 20 U 20 U 20 U
NA NA 5 U 5 U 5 U 5 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 5 U 5 U 5 U 5 U
NA NA 3 U 3 U 3 U 3 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 2 U 2 U 2 U 2 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 2 U 2 U 2 U 2 U
NA NA 10 U 10 U 10 U 10 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 UJ 5 U
NA NA 10 U 10 U 10 U 10 U
NA NA 10 U 10 U 10 U 10 U
NA NA 20 U 20 U 20 U 20 U
NA NA 10 U 10 U 10 U 10 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 5 U 5 U 5 U 5 U
NA NA 50 U 50 U 50 UJ 50 U
NA NA 2 U 2 U 2 U 2 U
NA NA 2 U 2 U 2 U 2 U
NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 0.2 U 0.2 U 0.2 U 0.2 U
NA NA 0.1 U 0.1 U 0.1 U 0.24
NA NA 0.8 U 0.8 U 0.8 U 0.8 U
NA NA 0.1 U 0.1 U 0.1 U 0.05 J
NA NA 0.1 U 0.02 J 0.1 U 0.09 J
NA NA 0.1 U 0.1 U 0.1 U 0.03 J
NA NA 0.1 U 0.02 J 0.1 U 0.05 J
NA NA 0.1 U 0.01 J 0.1 U 0.03 J
NA NA 0.1 U 0.1 U 0.1 UJ 0.07 J
NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 0.1 U 0.1 U 0.1 U 0.09 J
NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 0.1 U 0.1 U 0.1 U 0.05 J
NA NA 0.1 U 0.1 U 0.1 U 0.32
NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 0.1 U 0.1 U 0.1 U 0.19
NA NA 0.1 U 0.1 U 0.1 U 0.1 U
NA NA 0.8 U 0.8 U 0.8 U 0.8 U
NA NA 0.5 U 0.5 U 0.5 U 0.5 U
NA NA 0.8 U 0.8 U 0.8 U 0.8 U

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
Metals, total (cont.)
Magnesium ug/L 35,000
Manganese ug/L 300
Mercury ug/L 0.7
Nickel ug/L 100
Potassium ug/L NC
Selenium ug/L 10
Silver ug/L 50
Sodium ug/L 20,000
Thallium ug/L 0.5
Vanadium ug/L NC
Zinc ug/L 2,000
PFAS
Perfluorobutanoic acid (PFBA) ng/L 100**
Perfluoropentanoic acid (PFPeA) ng/L 100**
Perfluorobutanesulfonic acid (PFBS) ng/L 100**
Perfluorohexanoic acid (PFHxA) ng/L 100**
Perfluoroheptanoic acid (PFHpA) ng/L 100**
Perfluorohexanesulfonic acid (PFHxS) ng/L 100**
Perfluorooctanoic acid (PFOA) ng/L 10**
6:2 Perfluorooctane Sulfonate (6:2 FTS) ng/L 100**
Perfluoroheptanesulfonic acid (PFHpS) ng/L 100**
Perfluorononanoic acid (PFNA) ng/L 100**
Perfluorooctanesulfonic acid (PFOS) ng/L 10**
Perfluorodecanoic acid (PFDA) ng/L 100**
8:2 Perfluorodecane Sulfonate (8:2 FTS) ng/L 100**
2-(N-methyl perfluorooctanesulfonamido) acetic acid (N-MeFOSA ng/L 100**
Perfluoroundecanoic acid (PFUnA) ng/L 100**
Perfluorodecanesulfonic acid (PFDS) ng/L 100**
Perfluorooctane Sulfonamide (PFOSA) ng/L 100**
N-Ethyl-N-((heptadecafluorooctyl)sulphonyl) glycine (N-EtFOSAA ng/L 100**
Perfluorododecanoic acid (PFDoA) ng/L 100**
Perfluorotridecanoic acid (PFTriA) ng/L 100**
Perfluorotetradecanoic acid (PFTeA) ng/L 100**
Total PFAS ng/L 500**

Notes:
ng/L - nanograms per liter.
ug/L - micrograms per liter.
J - Estimated value.
J+ - Estimated value; biased high.
NA - Sample not analyzed for the listed analyte.
ND - A non-detectable concentration by the approved analytical method specified in 
       section 700.3 of the NYCRR Water Quality Regulations.
NC - No NYSDEC Class GA Value exists for this analyte.
U - Analyte was not detected at specified quantitation limit.
UJ - Estimated non-detect.
Bold - Indicated the detected value exceeds the applicable GWQS.
VOCs - Volatile Organic Compounds.
SVOCs - Semivolatile Organic Compounds.
PFAS - Per- and Polyfluoroalkyl Substances.
(a) - criteria applicable to the sum of the cis and trans isomers.
(b) - criteria applicable to xylenes, the sum of the xylene isomers.
(c) - criteria applicable to total phenolics.
GWQS - Groundwater Quality Standard
* - NYSDEC Ambient Water Quality Standards and Guidance Values for Class GA water,
    June 1998 with the April 2000 Addendum.
** - Guidelines for Sampling and Analysis of PFAS, NYSDEC Part 375 Remedial
     Programs, January 2020.

MW-104S MW-104D MW-105D MW-105S MW-106S

STAR-MW-
104S

STAR-MW-
104D

STAR-MW-
105D

STAR-DUP-
1

STAR-MW-
105S

STAR-MW-
106S

07/24/2019 07/24/2019 07/23/2019 07/23/2019 07/23/2019 07/23/2019

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA 3.73 NA
NA NA NA NA 5.42 NA
NA NA NA NA 1.11 J NA
NA NA NA NA 4.29 NA
NA NA NA NA 2.38 NA
NA NA NA NA 0.434 J NA
NA NA NA NA 7.62 NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 0.544 J NA
NA NA NA NA 3.06 J+ NA
NA NA NA NA 0.345 J NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 1.78 U NA
NA NA NA NA 28.933 NA
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
VOCs
Methylene chloride ug/L 5
1,1-Dichloroethane ug/L 5
Chloroform ug/L 7
Carbon tetrachloride ug/L 5
1,2-Dichloropropane ug/L 1
Dibromochloromethane ug/L 50
1,1,2-Trichloroethane ug/L 1
Tetrachloroethene ug/L 5
Chlorobenzene ug/L 5
Trichlorofluoromethane ug/L 5
1,2-Dichloroethane ug/L 0.6
1,1,1-Trichloroethane ug/L 5
Bromodichloromethane ug/L 50
trans-1,3-Dichloropropene ug/L 0.4(a)
cis-1,3-Dichloropropene ug/L 0.4(a)
Bromoform ug/L 50
1,1,2,2-Tetrachloroethane ug/L 5
Benzene ug/L 1
Toluene ug/L 5
Ethylbenzene ug/L 5
Chloromethane ug/L 5
Bromomethane ug/L 5
Vinyl chloride ug/L 2
Chloroethane ug/L 5
1,1-Dichloroethene ug/L 5
trans-1,2-Dichloroethene ug/L 5
Trichloroethene ug/L 5
1,2-Dichlorobenzene ug/L 3
1,3-Dichlorobenzene ug/L 3
1,4-Dichlorobenzene ug/L 3
Methyl tert-butyl ether ug/L 10
m,p-Xylene ug/L 5(b)
o-Xylene ug/L 5(b)
cis-1,2-Dichloroethene ug/L 5
Styrene ug/L 5
Dichlorodifluoromethane ug/L 5
Acetone ug/L 50
Carbon disulfide ug/L 60
2-Butanone (MEK) ug/L 50
4-Methyl-2-pentanone ug/L NC
2-Hexanone ug/L 50
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.0006
n-Butylbenzene ug/L 5
sec-Butylbenzene ug/L 5
tert-Butylbenzene ug/L 5
1,2-Dibromo-3-chloropropane ug/L 0.04
Isopropylbenzene ug/L 5
4-Isopropyltoluene ug/L 5
Naphthalene ug/L 10
n-Propylbenzene ug/L 5
1,2,4-Trichlorobenzene ug/L 5
1,3,5-Trimethylbenzene ug/L 5
1,2,4-Trimethylbenzene ug/L 5
Methyl acetate ug/L NC
Cyclohexane ug/L NC
Methylcyclohexane ug/L NC
Freon 113 ug/L 5
1,4-Dioxane ug/L NC
SVOCs
1,2,4-Trichlorobenzene ug/L 5
Bis(2-chloroethyl) ether ug/L 1
1,2-Dichlorobenzene ug/L 3
1,3-Dichlorobenzene ug/L 3
1,4-Dichlorobenzene ug/L 3
3,3'-Dichlorobenzidine ug/L 5
2,4-Dinitrotoluene ug/L 5
2,6-Dinitrotoluene ug/L 5
4-Chlorophenyl-phenyl ether ug/L NC
4-Bromophenyl-phenylether ug/L NC
2,2'-Oxybis(1-chloropropane) ug/L 5
Bis(2-chloroethoxy)methane ug/L 5

2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 1.3 J 2.5 U 65 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
0.5 U 0.5 U 0.5 U 0.30 J 1 U 0.5 U

1 U 1 U 1 U 1.0 U 2 U 1 U
0.5 U 0.5 U 0.5 U 0.50 U 1 U 0.5 U
1.5 U 1.5 U 1.5 U 1.5 U 3 U 1.5 U
0.5 U 0.25 J 0.5 U 0.50 U 100 0.61
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
0.5 U 0.5 U 0.31 J 0.50 U 1 U 0.5 U
2.5 U 1.2 J 2.5 U 2.5 U 130 2.5 U
0.5 U 0.5 U 0.5 U 0.50 U 1 U 0.5 U
0.5 U 0.5 U 0.5 U 0.50 U 1 U 0.5 U
0.5 U 0.5 U 0.5 U 0.50 U 1 U 0.5 U

2 U 2 U 2 U 2.0 U 4 U 2 U
0.5 U 0.5 U 0.5 U 0.50 U 1 U 0.5 U
0.5 U 0.5 U 0.16 J 0.50 U 1 U 0.5 U
2.5 U 2.5 U 0.94 J 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 UJ 2.5 U 5 U 2.5 U

1 U 1 U 0.21 J 1.0 U 0.2 J 1 U
2.5 U 2.5 U 18 2.8 5 U 2.5 U
0.5 U 0.5 U 0.5 U 0.50 U 6.1 0.5 U
2.5 U 2.5 U 2.5 U 2.5 U 2.2 J 2.5 U
0.5 U 0.37 J 0.25 J 0.50 U 63 0.24 J
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 0.88 J 2.5 U 190 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U

5 U 5 U 5 UJ 5.0 U 10 U 5 U
7.7 8.7 5 U 12 9.1 J 9.6

5 U 5 U 5 U 5.0 U 10 U 5 U
5 U 5 U 5 U 5.0 U 10 U 5 U
5 U 5 U 5 U 5.0 U 10 U 5 U
5 U 5 U 5 U 5.0 U 10 U 5 U
2 U 2 U 2 U 2.0 U 4 U 2 U

2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 UJ 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 0.73 J 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
2.5 U 2.5 U 1.9 J 2.5 U 5 U 2.5 U

2 U 2 U 2 U 2.0 U 4 U 2 U
10 U 10 U 0.8 J 10 U 20 U 10 U
10 U 10 U 10 U 10 U 20 U 10 U
2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U
NA NA NA 0.139 U NA NA

5 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
5 U NA NA NA NA NA

MW-109D MW-110S MW-110DMW-108S MW-109SMW-106D

STAR-MW-
110S

STAR-MW-
110D

STAR-MW-
106D

STAR-MW-
108S

STAR-MW-
109S

STAR-MW-
109D

07/23/2019 07/23/2019 07/24/2019 07/24/2019 07/23/2019 07/23/2019
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
SVOCs (cont.)
Hexachlorocyclopentadiene ug/L 5
Isophorone ug/L 50
Nitrobenzene ug/L 0.4
N-Nitrosodiphenylamine ug/L 50
n-Nitroso-di-n-propylamine ug/L NC
Bis(2-ethylhexyl)phthalate ug/L 5
Butylbenzylphthalate ug/L 50
Di-n-butylphthalate ug/L 50
Di-n-octylphthalate ug/L 50
Diethyl phthalate ug/L 50
Dimethylphthalate ug/L 50
1,1'-Biphenyl ug/L 5
4-Chloroaniline ug/L 5
2-Nitroaniline ug/L 5
3-Nitroaniline ug/L 5
4-Nitroaniline ug/L 5
Dibenzofuran ug/L NC
1,2,4,5-Tetrachlorobenzene ug/L 5
Acetophenone ug/L NC
2,4,6-Trichlorophenol ug/L 1(c)
4-Chloro-3-methylphenol ug/L 1(c)
2-Chlorophenol ug/L 1(c)
2,4-Dichlorophenol ug/L 5
2,4-Dimethylphenol ug/L 50
2-Nitrophenol ug/L 1(c)
4-Nitrophenol ug/L 1(c)
2,4-Dinitrophenol ug/L 10
4,6-Dinitro-2-methylphenol ug/L 1(c)
Phenol ug/L 1(c)
2-Methylphenol ug/L 1(c)
3- & 4-Methylphenol (m,p-Cresol) ug/L 1(c)
2,4,5-Trichlorophenol ug/L 1(c)
Benzoic acid ug/L NC
Benzyl alcohol ug/L NC
Carbazole ug/L NC
Acenaphthene ug/L 20
2-Chloronaphthalene ug/L 10
Fluoranthene ug/L 50
Hexachlorobenzene ug/L 0.04
Naphthalene ug/L 10
Benzo(a)anthracene ug/L 0.002
Benzo(a)pyrene ug/L ND
Benzo(b)fluoranthene ug/L 0.002
Benzo(k)fluoranthene ug/L 0.002
Chrysene ug/L 0.002
Acenaphthylene ug/L NC
Anthracene ug/L 50
Benzo(g,h,i)perylene ug/L NC
Fluorene ug/L 50
Phenanthrene ug/L 50
Dibenz(a,h)anthracene ug/L NC
Indeno(1,2,3-cd)pyrene ug/L 0.002
Pyrene ug/L 50
2-Methylnaphthalene ug/L NC
Pentachlorophenol ug/L 1(c)
Hexachlorobutadiene ug/L 0.5
Hexachloroethane ug/L 5
Metals, total
Aluminum ug/L NC
Antimony ug/L 3
Arsenic ug/L 25
Barium ug/L 1,000
Beryllium ug/L 3
Cadmium ug/L 5
Calcium ug/L NC
Chromium ug/L 50
Cobalt ug/L NC
Copper ug/L 200
Iron ug/L 300
Lead ug/L 25

MW-109D MW-110S MW-110DMW-108S MW-109SMW-106D

STAR-MW-
110S

STAR-MW-
110D

STAR-MW-
106D

STAR-MW-
108S

STAR-MW-
109S

STAR-MW-
109D

07/23/2019 07/23/2019 07/24/2019 07/24/2019 07/23/2019 07/23/2019

20 U NA NA NA NA NA
5 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
5 U NA NA NA NA NA
3 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
2 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
2 U NA NA NA NA NA

10 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA

10 U NA NA NA NA NA
10 U NA NA NA NA NA
20 U NA NA NA NA NA
10 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA
5 U NA NA NA NA NA

50 U NA NA NA NA NA
2 U NA NA NA NA NA
2 U NA NA NA NA NA

0.1 U NA NA NA NA NA
0.2 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.8 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.1 U NA NA NA NA NA
0.8 U NA NA NA NA NA
0.5 U NA NA NA NA NA
0.8 U NA NA NA NA NA

NA NA 73.9 J 75 J NA NA
NA NA 4 UJ 50 U NA NA
NA NA 8.58 J 5 U NA NA
NA NA 326.1 J 30 NA NA
NA NA 0.5 UJ 5 U NA NA
NA NA 0.2 UJ 5 U NA NA
NA NA 79,000 J 52,200 NA NA
NA NA 1 UJ 10 U NA NA
NA NA 0.95 J 20 U NA NA
NA NA 0.47 J 10 U NA NA
NA NA 14,400 J 541 NA NA
NA NA 0.38 J 10 U NA NA
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
Metals, total (cont.)
Magnesium ug/L 35,000
Manganese ug/L 300
Mercury ug/L 0.7
Nickel ug/L 100
Potassium ug/L NC
Selenium ug/L 10
Silver ug/L 50
Sodium ug/L 20,000
Thallium ug/L 0.5
Vanadium ug/L NC
Zinc ug/L 2,000
PFAS
Perfluorobutanoic acid (PFBA) ng/L 100**
Perfluoropentanoic acid (PFPeA) ng/L 100**
Perfluorobutanesulfonic acid (PFBS) ng/L 100**
Perfluorohexanoic acid (PFHxA) ng/L 100**
Perfluoroheptanoic acid (PFHpA) ng/L 100**
Perfluorohexanesulfonic acid (PFHxS) ng/L 100**
Perfluorooctanoic acid (PFOA) ng/L 10**
6:2 Perfluorooctane Sulfonate (6:2 FTS) ng/L 100**
Perfluoroheptanesulfonic acid (PFHpS) ng/L 100**
Perfluorononanoic acid (PFNA) ng/L 100**
Perfluorooctanesulfonic acid (PFOS) ng/L 10**
Perfluorodecanoic acid (PFDA) ng/L 100**
8:2 Perfluorodecane Sulfonate (8:2 FTS) ng/L 100**
2-(N-methyl perfluorooctanesulfonamido) acetic acid (N-MeFOSA ng/L 100**
Perfluoroundecanoic acid (PFUnA) ng/L 100**
Perfluorodecanesulfonic acid (PFDS) ng/L 100**
Perfluorooctane Sulfonamide (PFOSA) ng/L 100**
N-Ethyl-N-((heptadecafluorooctyl)sulphonyl) glycine (N-EtFOSAA ng/L 100**
Perfluorododecanoic acid (PFDoA) ng/L 100**
Perfluorotridecanoic acid (PFTriA) ng/L 100**
Perfluorotetradecanoic acid (PFTeA) ng/L 100**
Total PFAS ng/L 500**

Notes:
ng/L - nanograms per liter.
ug/L - micrograms per liter.
J - Estimated value.
J+ - Estimated value; biased high.
NA - Sample not analyzed for the listed analyte.
ND - A non-detectable concentration by the approved analytical method specified in 
       section 700.3 of the NYCRR Water Quality Regulations.
NC - No NYSDEC Class GA Value exists for this analyte.
U - Analyte was not detected at specified quantitation limit.
UJ - Estimated non-detect.
Bold - Indicated the detected value exceeds the applicable GWQS.
VOCs - Volatile Organic Compounds.
SVOCs - Semivolatile Organic Compounds.
PFAS - Per- and Polyfluoroalkyl Substances.
(a) - criteria applicable to the sum of the cis and trans isomers.
(b) - criteria applicable to xylenes, the sum of the xylene isomers.
(c) - criteria applicable to total phenolics.
GWQS - Groundwater Quality Standard
* - NYSDEC Ambient Water Quality Standards and Guidance Values for Class GA water,
    June 1998 with the April 2000 Addendum.
** - Guidelines for Sampling and Analysis of PFAS, NYSDEC Part 375 Remedial
     Programs, January 2020.

MW-109D MW-110S MW-110DMW-108S MW-109SMW-106D

STAR-MW-
110S

STAR-MW-
110D

STAR-MW-
106D

STAR-MW-
108S

STAR-MW-
109S

STAR-MW-
109D

07/23/2019 07/23/2019 07/24/2019 07/24/2019 07/23/2019 07/23/2019

NA NA 25,800 J 11,600 NA NA
NA NA 1,520 J 833 NA NA
NA NA 0.2 UJ 0.2 U NA NA
NA NA 1.43 J 25 U NA NA
NA NA 3,870 J 3,500 NA NA
NA NA 5 UJ 10 U NA NA
NA NA 0.4 UJ 7 U NA NA
NA NA 5,330 J 9,300 NA NA
NA NA 0.5 UJ 20 U NA NA
NA NA 5 UJ 10 U NA NA
NA NA 8.23 J 50 U NA NA

NA NA NA 1.01 J NA NA
NA NA NA 0.671 J NA NA
NA NA NA 1.73 U NA NA
NA NA NA 0.848 J NA NA
NA NA NA 0.637 J NA NA
NA NA NA 1.73 U NA NA
NA NA NA 3.19 NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 0.581 J NA NA
NA NA NA 1.81 NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 1.73 U NA NA
NA NA NA 8.747 NA NA

Results
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
VOCs
Methylene chloride ug/L 5
1,1-Dichloroethane ug/L 5
Chloroform ug/L 7
Carbon tetrachloride ug/L 5
1,2-Dichloropropane ug/L 1
Dibromochloromethane ug/L 50
1,1,2-Trichloroethane ug/L 1
Tetrachloroethene ug/L 5
Chlorobenzene ug/L 5
Trichlorofluoromethane ug/L 5
1,2-Dichloroethane ug/L 0.6
1,1,1-Trichloroethane ug/L 5
Bromodichloromethane ug/L 50
trans-1,3-Dichloropropene ug/L 0.4(a)
cis-1,3-Dichloropropene ug/L 0.4(a)
Bromoform ug/L 50
1,1,2,2-Tetrachloroethane ug/L 5
Benzene ug/L 1
Toluene ug/L 5
Ethylbenzene ug/L 5
Chloromethane ug/L 5
Bromomethane ug/L 5
Vinyl chloride ug/L 2
Chloroethane ug/L 5
1,1-Dichloroethene ug/L 5
trans-1,2-Dichloroethene ug/L 5
Trichloroethene ug/L 5
1,2-Dichlorobenzene ug/L 3
1,3-Dichlorobenzene ug/L 3
1,4-Dichlorobenzene ug/L 3
Methyl tert-butyl ether ug/L 10
m,p-Xylene ug/L 5(b)
o-Xylene ug/L 5(b)
cis-1,2-Dichloroethene ug/L 5
Styrene ug/L 5
Dichlorodifluoromethane ug/L 5
Acetone ug/L 50
Carbon disulfide ug/L 60
2-Butanone (MEK) ug/L 50
4-Methyl-2-pentanone ug/L NC
2-Hexanone ug/L 50
1,2-Dibromoethane (Ethylene dibromide) ug/L 0.0006
n-Butylbenzene ug/L 5
sec-Butylbenzene ug/L 5
tert-Butylbenzene ug/L 5
1,2-Dibromo-3-chloropropane ug/L 0.04
Isopropylbenzene ug/L 5
4-Isopropyltoluene ug/L 5
Naphthalene ug/L 10
n-Propylbenzene ug/L 5
1,2,4-Trichlorobenzene ug/L 5
1,3,5-Trimethylbenzene ug/L 5
1,2,4-Trimethylbenzene ug/L 5
Methyl acetate ug/L NC
Cyclohexane ug/L NC
Methylcyclohexane ug/L NC
Freon 113 ug/L 5
1,4-Dioxane ug/L NC
SVOCs
1,2,4-Trichlorobenzene ug/L 5
Bis(2-chloroethyl) ether ug/L 1
1,2-Dichlorobenzene ug/L 3
1,3-Dichlorobenzene ug/L 3
1,4-Dichlorobenzene ug/L 3
3,3'-Dichlorobenzidine ug/L 5
2,4-Dinitrotoluene ug/L 5
2,6-Dinitrotoluene ug/L 5
4-Chlorophenyl-phenyl ether ug/L NC
4-Bromophenyl-phenylether ug/L NC
2,2'-Oxybis(1-chloropropane) ug/L 5
Bis(2-chloroethoxy)methane ug/L 5

2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
0.5 U NA 0.5 U NA

1 U NA 1 U NA
0.5 U NA 0.5 U NA
1.5 U NA 1.5 U NA
0.5 U NA 0.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
0.5 U NA 0.5 U NA
2.5 U NA 2.5 U NA
0.5 U NA 0.5 U NA
0.5 U NA 0.5 U NA
0.5 U NA 0.5 U NA

2 U NA 2 U NA
0.5 U NA 0.5 U NA
0.5 U NA 0.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 1.5 J NA
2.5 U NA 2.5 U NA

1 U NA 1 U NA
2.5 U NA 2.5 U NA
0.5 U NA 0.5 U NA
2.5 U NA 2.5 U NA
0.5 U NA 0.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA

5 U NA 5 U NA
8.1 NA 3.3 J NA

5 U NA 5 U NA
5 U NA 5 U NA
5 U NA 5 U NA
5 U NA 5 U NA
2 U NA 2 U NA

2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA
2.5 U NA 2.5 U NA

2 U NA 2 U NA
10 U NA 10 U NA
10 U NA 10 U NA
2.5 U NA 2.5 U NA
NA 0.524 NA 2.09

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

MW-111D
SMWO - MW-

2MW-111S

STAR-SMWO-
MW-2

STAR-MW-
111S

STAR-MW-
111D

STAR-MW-
111D

07/24/2019 07/24/2019 08/06/2019 07/24/2019

Results
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
SVOCs (cont.)
Hexachlorocyclopentadiene ug/L 5
Isophorone ug/L 50
Nitrobenzene ug/L 0.4
N-Nitrosodiphenylamine ug/L 50
n-Nitroso-di-n-propylamine ug/L NC
Bis(2-ethylhexyl)phthalate ug/L 5
Butylbenzylphthalate ug/L 50
Di-n-butylphthalate ug/L 50
Di-n-octylphthalate ug/L 50
Diethyl phthalate ug/L 50
Dimethylphthalate ug/L 50
1,1'-Biphenyl ug/L 5
4-Chloroaniline ug/L 5
2-Nitroaniline ug/L 5
3-Nitroaniline ug/L 5
4-Nitroaniline ug/L 5
Dibenzofuran ug/L NC
1,2,4,5-Tetrachlorobenzene ug/L 5
Acetophenone ug/L NC
2,4,6-Trichlorophenol ug/L 1(c)
4-Chloro-3-methylphenol ug/L 1(c)
2-Chlorophenol ug/L 1(c)
2,4-Dichlorophenol ug/L 5
2,4-Dimethylphenol ug/L 50
2-Nitrophenol ug/L 1(c)
4-Nitrophenol ug/L 1(c)
2,4-Dinitrophenol ug/L 10
4,6-Dinitro-2-methylphenol ug/L 1(c)
Phenol ug/L 1(c)
2-Methylphenol ug/L 1(c)
3- & 4-Methylphenol (m,p-Cresol) ug/L 1(c)
2,4,5-Trichlorophenol ug/L 1(c)
Benzoic acid ug/L NC
Benzyl alcohol ug/L NC
Carbazole ug/L NC
Acenaphthene ug/L 20
2-Chloronaphthalene ug/L 10
Fluoranthene ug/L 50
Hexachlorobenzene ug/L 0.04
Naphthalene ug/L 10
Benzo(a)anthracene ug/L 0.002
Benzo(a)pyrene ug/L ND
Benzo(b)fluoranthene ug/L 0.002
Benzo(k)fluoranthene ug/L 0.002
Chrysene ug/L 0.002
Acenaphthylene ug/L NC
Anthracene ug/L 50
Benzo(g,h,i)perylene ug/L NC
Fluorene ug/L 50
Phenanthrene ug/L 50
Dibenz(a,h)anthracene ug/L NC
Indeno(1,2,3-cd)pyrene ug/L 0.002
Pyrene ug/L 50
2-Methylnaphthalene ug/L NC
Pentachlorophenol ug/L 1(c)
Hexachlorobutadiene ug/L 0.5
Hexachloroethane ug/L 5
Metals, total
Aluminum ug/L NC
Antimony ug/L 3
Arsenic ug/L 25
Barium ug/L 1,000
Beryllium ug/L 3
Cadmium ug/L 5
Calcium ug/L NC
Chromium ug/L 50
Cobalt ug/L NC
Copper ug/L 200
Iron ug/L 300
Lead ug/L 25

MW-111D
SMWO - MW-

2MW-111S

STAR-SMWO-
MW-2

STAR-MW-
111S

STAR-MW-
111D

STAR-MW-
111D

07/24/2019 07/24/2019 08/06/2019 07/24/2019

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

Results
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Table 9
Summary of Analytical Results for Groundwater Samples - July and August 2019

Former Star Anchors and Fasteners Site
Mountainville, New York

Sample Location:

Sample Name:
Sample Date:

Analyte Unit GWQS*
Metals, total (cont.)
Magnesium ug/L 35,000
Manganese ug/L 300
Mercury ug/L 0.7
Nickel ug/L 100
Potassium ug/L NC
Selenium ug/L 10
Silver ug/L 50
Sodium ug/L 20,000
Thallium ug/L 0.5
Vanadium ug/L NC
Zinc ug/L 2,000
PFAS
Perfluorobutanoic acid (PFBA) ng/L 100**
Perfluoropentanoic acid (PFPeA) ng/L 100**
Perfluorobutanesulfonic acid (PFBS) ng/L 100**
Perfluorohexanoic acid (PFHxA) ng/L 100**
Perfluoroheptanoic acid (PFHpA) ng/L 100**
Perfluorohexanesulfonic acid (PFHxS) ng/L 100**
Perfluorooctanoic acid (PFOA) ng/L 10**
6:2 Perfluorooctane Sulfonate (6:2 FTS) ng/L 100**
Perfluoroheptanesulfonic acid (PFHpS) ng/L 100**
Perfluorononanoic acid (PFNA) ng/L 100**
Perfluorooctanesulfonic acid (PFOS) ng/L 10**
Perfluorodecanoic acid (PFDA) ng/L 100**
8:2 Perfluorodecane Sulfonate (8:2 FTS) ng/L 100**
2-(N-methyl perfluorooctanesulfonamido) acetic acid (N-MeFOSA ng/L 100**
Perfluoroundecanoic acid (PFUnA) ng/L 100**
Perfluorodecanesulfonic acid (PFDS) ng/L 100**
Perfluorooctane Sulfonamide (PFOSA) ng/L 100**
N-Ethyl-N-((heptadecafluorooctyl)sulphonyl) glycine (N-EtFOSAA ng/L 100**
Perfluorododecanoic acid (PFDoA) ng/L 100**
Perfluorotridecanoic acid (PFTriA) ng/L 100**
Perfluorotetradecanoic acid (PFTeA) ng/L 100**
Total PFAS ng/L 500**

Notes:
ng/L - nanograms per liter.
ug/L - micrograms per liter.
J - Estimated value.
J+ - Estimated value; biased high.
NA - Sample not analyzed for the listed analyte.
ND - A non-detectable concentration by the approved analytical method specified in 
       section 700.3 of the NYCRR Water Quality Regulations.
NC - No NYSDEC Class GA Value exists for this analyte.
U - Analyte was not detected at specified quantitation limit.
UJ - Estimated non-detect.
Bold - Indicated the detected value exceeds the applicable GWQS.
VOCs - Volatile Organic Compounds.
SVOCs - Semivolatile Organic Compounds.
PFAS - Per- and Polyfluoroalkyl Substances.
(a) - criteria applicable to the sum of the cis and trans isomers.
(b) - criteria applicable to xylenes, the sum of the xylene isomers.
(c) - criteria applicable to total phenolics.
GWQS - Groundwater Quality Standard
* - NYSDEC Ambient Water Quality Standards and Guidance Values for Class GA water,
    June 1998 with the April 2000 Addendum.
** - Guidelines for Sampling and Analysis of PFAS, NYSDEC Part 375 Remedial
     Programs, January 2020.

MW-111D
SMWO - MW-

2MW-111S

STAR-SMWO-
MW-2

STAR-MW-
111S

STAR-MW-
111D

STAR-MW-
111D

07/24/2019 07/24/2019 08/06/2019 07/24/2019

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA 1.89 U NA 5.73
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 0.443 J NA 1.3 J
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 2.66
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.03 J
NA 0.477 J NA 4.79
NA 1.89 U NA 0.482 J
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 1.89 U NA 1.84 U
NA 0.920 J NA 15.992

Results
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APPENDIX F

Fire Safety Data

APPENDIX F

Fire Safety Design



 

 

 
June 21, 2021 
 
 
20 Industry-Expansion 
Mountainville, NY 10953 
 
Re: Fire Safety Proposal 
 
 
 
To whom it may concern: 
 
 
Following are our findings regarding the fire sprinkler system demand and outside hose requirements for the 
above referenced location proposed new addition of approximately 50,000 sq ft, with 40’ ceiling height. 
 
The proposed expansion will storage Class IV non-encapsulated commodities which will be stored on open racks 
with a minimum of 36” clearance below the sprinkler heads as required by NFPA 13. 
 
We propose to design the system as per NFPA 13 [2016 Edit] Table 17.3.3.1, ESFR Protection of rack storage 
without solid shelves of cartoned non expanded group a plastic commodity over 25’ in height with 35’ high 
storage and 40’ max ceiling height. This design is more stringent than the class IV commodity that is currently 
proposed to store.  
 
Our initial calculations show that 1520 GPM+250 GPM as per NFPA 13 Table 12.8.6, for outside hose demand   
will be needed x 60 minutes,  total water needed is 106,200 Gallons. 
 
The property owner is proposing installation of a 250K gallon tank (which is way above the needed water 
demand) and that the water be distributed via a diesel driven fire pump rated at 1500 GPM @ 150 PSI. The water 
will be fed into the existing 8” ductile iron underground pipe which feeds the fire hydrants and the buildings 
sprinkler systems. The approximate static pressure at the hydrants will be 170 PSI.  
 
Attached are the site plans indicating the site with the approximate location for the water storage tank and the fire 
pump room along with the pump specifications submittals. 
 
Should you have any questions, feel free to contact my office @ 845-782-7494 
 
 
Yours truly. 
 
Joel Chaim 
Active Fire Protection, Inc. 
 
 

 
 
 

 



Hydraulic Overview Job Number: 20 Industry S calc

Report Description: ESFR (ESFR)

Node Flow(gpm) Hose Flow(gpm) Static(psi) Residual(psi)Name

1 1122.00 250.00 105.000 100.000Water Supply

3 1500.00 164.000 150.000Pump

Identifier Pressure(psi) K-Factor(K) Flow(gpm)

BOR 72.558 178.47 1520.21

Job

System

Supplies Check Point Gauges

20 Industry S calc

20 Industry Expansion

20 Industry Drive

Mountainville NY 10953

57 Troop Road SP 6.22.20.cad

Job Name:

Address 1

Address 2

Design Engineer

Phone FAX

State Certification/License Number

AHJ

Job Site/Building

Most Demanding Sprinkler Data

Coverage Per Sprinkler

Total Demand

Area of Application

Hose Streams

Number Of Sprinklers Calculated

Pressure Result

Job Number

1770.21 @ 41.820

Water Supply at Node 1 (1122.00, 250.00, 105.000, 100.000)

50.000

25.2 K-Factor   126.00 at  25.000

100ft²

NA

12

Pumps: Static = Churn (Pressure @ Zero Flow)

Pressure

+62.869 (60.1%)

Address 3

System Pressure Demand System Flow Demand 

41.820 1520.21

250.00

0
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Hydraulic Summary
Report Description: ESFR (ESFR)

Job Number: 20 Industry S calc

Node Flow(gpm)

Total Hose Streams

250.00

Pumps: Static = Churn (Pressure @ Zero Flow)

Safety MarginRequiredAvailable

Node

Hose Flow Static Residual Flow Total Demand

(gpm) (psi) (psi) (gpm) (psi) (gpm) (psi) (psi)@@Name

1 104.689 41.820 62.8691122.00250.00 100.000105.000 250.00Water Supply

3 149.559 86.690 62.8691500.00150.000164.000 1520.21Pump

Design EngineerJob Number

Total Water Required (Including Hose Allowance)

1770.21

Maximum Pressure Unbalance In Loops

0.000

Additional Hose Supplies

250.00

Hose Allowance At Source

Supplies

10691.51gal

ESFR

50.000

100ft²

NA

12

Occupancy

Area of Application

Coverage Per SprinklerNumber Of Sprinklers Calculated

Pressure

Job Suffix

Number Of Nozzles Calculated

0
AutoPeak Results: Pressure For Remote Area(s) Adjacent To Most Remote Area

Volume capacity of Dry PipesVolume capacity of Wet Pipes

8.82 between nodes 3 and 2367
Maximum Velocity Under Ground

16.88 between nodes 1069 and 1075
Maximum Velocity Above Ground

25.2 K-Factor   126.00 at  25.000
Most Demanding Sprinkler Data

System

Mountainville NY 10953
Job Site/Building

20 Industry Drive
AHJ

20 Industry Expansion

Job

State Certification/License NumberJob Name:

20 Industry S calc

Contractor

Contractor Number

Name of Contractor:

Address 1

Address 2

Contact Name Contact Title

ExtensionPhone

FAX

E-mail

Web-SiteAddress 3

Address 1

Address 2

Drawing Name

57 Troop Road SP 6.22.20.cad

System Flow Demand

1520.21

Remote Area(s)

Address 3

6/22/2021© M.E.P.CAD, Inc. Page 2AutoSPRINK 2020 v16.3.6.0 10:10:52AM



Device (gpm)

Actual Flow Minimum Flow

(gpm) (K)

K-Factor

(psi)

Pressure

Summary Of Outflowing Devices
Report Description: ESFR (ESFR)

Job Number: 20 Industry S calc

Sprinkler 2009 127.01 126.00 25.2 25.402

Sprinkler 2010 126.00 126.00 25.2 25.000

Sprinkler 2011 126.00 126.00 25.2 25.000

Sprinkler 2012 126.93 126.00 25.2 25.372

Sprinkler 2067 127.10 126.00 25.2 25.437

Sprinkler 2068 126.09 126.00 25.2 25.036

Sprinkler 2069 126.09 126.00 25.2 25.036

Sprinkler 2070 127.03 126.00 25.2 25.409

Sprinkler 2125 127.49 126.00 25.2 25.594

Sprinkler 2126 126.50 126.00 25.2 25.201

Sprinkler 2127 126.50 126.00 25.2 25.201

Sprinkler 2128 127.47 126.00 25.2 25.586

Most Demanding Sprinkler Data
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FittingsNode Elevation(Foot) Pressure(psi) Discharge(gpm)

Node Analysis
Report Description: ESFR (ESFR)

Job Number: 20 Industry S calc

2009 36'-6 Spr(-25.402) 25.402 127.01

2010 36'-6 Spr(-25.000) 25.000 126.00

2011 36'-6 Spr(-25.000) 25.000 126.00

2012 36'-6 Spr(-25.372) 25.372 126.93

2067 36'-6 Spr(-25.437) 25.437 127.10

2068 36'-6 Spr(-25.036) 25.036 126.09

2069 36'-6 Spr(-25.036) 25.036 126.09

2070 36'-6 Spr(-25.409) 25.409 127.03

2125 36'-6 Spr(-25.594) 25.594 127.49

2126 36'-6 Spr(-25.201) 25.201 126.50

2127 36'-6 Spr(-25.201) 25.201 126.50

2128 36'-6 Spr(-25.586) 25.586 127.47

3 -2'-0 P2(-149.792) 86.690

62 35'-0 PO(16'-5½) 37.268

77 35'-0 PO(16'-5½) 34.580

101 35'-0 PO(16'-5½) 37.270

116 35'-0 PO(16'-5½) 34.566

152 35'-0 PO(16'-5½) 37.300

166 35'-0 PO(16'-5½) 34.630

192 35'-0 PO(16'-5½) 37.386

207 35'-0 PO(16'-5½) 34.967

232 35'-0 PO(16'-5½) 37.552

246 35'-0 PO(16'-5½) 35.767

272 35'-0 PO(16'-5½) 37.742

287 35'-0 PO(16'-5½) 36.439

311 35'-0 PO(16'-5½) 37.947

325 35'-0 PO(16'-5½) 36.991

352 35'-0 PO(16'-5½) 38.169

366 35'-0 PO(16'-5½) 37.466

391 35'-0 PO(16'-5½) 38.407

406 35'-0 PO(16'-5½) 37.879

432 35'-0 PO(16'-5½) 38.659

446 35'-0 PO(16'-5½) 38.244

472 35'-0 PO(16'-5½) 38.935

487 35'-0 PO(16'-5½) 38.580

512 35'-0 PO(16'-5½) 39.223

526 35'-0 PO(16'-5½) 38.880

552 35'-0 PO(16'-5½) 39.523

567 35'-0 PO(16'-5½) 39.146

598 35'-0 PO(16'-5½) 39.837

613 35'-0 PO(16'-5½) 39.377

646 35'-0 PO(16'-5½) 40.198

660 35'-0 PO(16'-5½) 39.592

692 35'-0 PO(16'-5½) 40.592

707 35'-0 PO(16'-5½) 39.772

738 35'-0 PO(16'-5½) 41.011

753 35'-0 PO(16'-5½) 39.907

785 35'-0 PO(16'-5½) 41.459

799 35'-0 PO(16'-5½) 39.997

824 35'-0 PO(16'-5½) 41.956

838 35'-0 PO(16'-5½) 40.046

863 35'-0 PO(16'-5½) 42.482

877 35'-0 PO(16'-5½) 40.061

1069 1'-6 PO(30'-0) 71.852

1075 7'-0 63.615

2367 0'-2 CV(23'-0) 73.326

2405 0'-10 BOR 72.558
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Pipe Type Diameter Flow Velocity Friction Loss Length Pressure

Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length Summary

Upstream Total Length

HWC

Hydraulic Analysis Job Number: 20 Industry S calc

Report Description: ESFR (ESFR)

• • • • • Route 1 • • • • •

Pf

Pe

Pv

CM 2.6350 0.67 0.04 0.000003 8'-6 0.000
2011 36'-6 126.00 25.2 25.000

2010 36'-6 25.000 8'-6

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 126.67 7.45 0.044605 9'-0 0.402
2010 36'-6 126.00 25.2 25.000

2009 36'-6 25.402 9'-0

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 253.68 14.92 0.161203 44'-10½ 11.218
2009 36'-6 127.01 25.2 25.402 24'-8½ 0.650

101 35'-0 37.270 69'-7

120

Sprinkler,

E(8'-3), PO(16'-5½)

Pf

Pe

Pv

CM 6.3570 331.28 3.35 0.003624 8'-3 0.030
101 35'-0 77.60 37.270

152 35'-0 37.300 8'-3

120

Flow (q) from Route 9

Pf

Pe

Pv

CM 6.3570 584.90 5.91 0.010373 8'-3 0.086
152 35'-0 253.62 37.300

192 35'-0 37.386 8'-3

120

Flow (q) from Route 3

Pf

Pe

Pv

CM 6.3570 837.63 8.47 0.020159 8'-3 0.166
192 35'-0 252.74 37.386

232 35'-0 37.552 8'-3

120

Flow (q) from Route 5

Pf

Pe

Pv

CM 6.3570 899.84 9.10 0.023015 8'-3 0.190
232 35'-0 62.21 37.552

272 35'-0 37.742 8'-3

120

Flow (q) from Route 2

Pf

Pe

Pv

CM 6.3570 952.32 9.63 0.025560 8'-0 0.204
272 35'-0 52.48 37.742

311 35'-0 37.947 8'-0

120

Flow (q) from Route 12

Pf

Pe

Pv

CM 6.3570 996.70 10.08 0.027807 8'-0 0.222
311 35'-0 44.38 37.947

352 35'-0 38.169 8'-0

120

Flow (q) from Route 21

Pf

Pe

Pv

CM 6.3570 1034.31 10.46 0.029780 8'-0 0.238
352 35'-0 37.61 38.169

391 35'-0 38.407 8'-0

120

Flow (q) from Route 7

Pf

Pe

Pv

CM 6.3570 1066.52 10.78 0.031518 8'-0 0.252
391 35'-0 32.21 38.407

432 35'-0 38.659 8'-0

120

Flow (q) from Route 8

Pf

Pe

Pv

CM 6.3570 1094.82 11.07 0.033083 8'-4 0.276
432 35'-0 28.31 38.659

472 35'-0 38.935 8'-4

120

Flow (q) from Route 15

Pf

Pe

Pv

CM 6.3570 1120.80 11.33 0.034549 8'-4 0.288
472 35'-0 25.97 38.935

512 35'-0 39.223 8'-4

120

Flow (q) from Route 22

Pf

Pe

Pv

CM 6.3570 1146.29 11.59 0.036017 8'-4 0.300
512 35'-0 25.50 39.223

552 35'-0 39.523 8'-4

120

Flow (q) from Route 10

Pf

Pe

Pv

CM 6.3570 1173.16 11.86 0.037594 8'-4 0.313
552 35'-0 26.86 39.523

598 35'-0 39.837 8'-4

120

Flow (q) from Route 11

Pf

Pe

Pv

CM 6.3570 1203.03 12.16 0.039385 9'-2 0.361
598 35'-0 29.88 39.837

646 35'-0 40.198 9'-2

120

Flow (q) from Route 18

Pf

Pe

Pv

CM 6.3570 1237.71 12.51 0.041510 9'-6 0.394
646 35'-0 34.67 40.198

692 35'-0 40.592 9'-6

120

Flow (q) from Route 20

Pf

Pe

Pv

CM 6.3570 1278.55 12.92 0.044080 9'-6 0.419
692 35'-0 40.84 40.592

738 35'-0 41.011 9'-6

120

Flow (q) from Route 13

Pf

Pe

Pv

CM 6.3570 1326.51 13.41 0.047188 9'-6 0.448
738 35'-0 47.96 41.011

785 35'-0 41.459 9'-6

120

Flow (q) from Route 14

Pf

Pe

Pv

CM 6.3570 1382.35 13.97 0.050928 9'-9 0.497
785 35'-0 55.84 41.459

824 35'-0 41.956 9'-9

120

Flow (q) from Route 24

Pf

Pe

Pv

CM 6.3570 1446.87 14.63 0.055413 9'-6 0.526
824 35'-0 64.51 41.956

863 35'-0 42.482 9'-6

120

Flow (q) from Route 16

Pf

Pe

Pv

CM 6.3570 1520.21 15.37 0.060721 77'-7½ 8.990
863 35'-0 73.35 42.482 70'-5 12.143

1075 7'-0 63.615 148'-0½

120

Flow (q) from Route 17

4E(17'-7)
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Pipe Type Diameter Flow Velocity Friction Loss Length Pressure

Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length Summary

Upstream Total Length

HWC

Hydraulic Analysis Job Number: 20 Industry S calc

Report Description: ESFR (ESFR)

Pf

Pe

Pv

FR 6.0650 1520.21 16.88 0.076347 4'-8½ 5.857
1075 7'-0 63.615 72'-0 2.380

1069 1'-6 71.852 76'-8½

120

f, CV(32'-0), BV(10'-0), PO(30'-0

)

Pf

Pe

Pv

MS 7.9810 1520.21 9.75 0.020052 3'-3 0.426
1069 1'-6 71.852 18'-0 0.280

2405 0'-10 72.558 21'-3

120

E(18'-0), BOR

Pf

Pe

Pv

DY 7.9810 1520.21 9.75 0.020052 0'-0 0.461
2405 0'-10 72.558 23'-0 0.307

2367 0'-2 73.326 23'-0

120

CV(23'-0)

Pf

Pe

Pv

UG 8.3900 1520.21 8.82 0.011820 1001'-0 12.433
2367 0'-2 73.326 50'-10½ 0.930

3 -2'-0 86.690 1051'-10½

140

BV(20'-4½), E(30'-6½)

Pump Velocity
3 1520.21 86.690

2393 -62.869Q=1520.21 16.88
Rating: 150.000 @ 1500.00

Fire Pump Churn Pressure: 164.0

00

1770.21

250.00 Hose Allowance At Source

3

• • • • • Route 2 • • • • •

Pf

Pe

Pv

CM 2.6350 125.33 7.37 0.043739 8'-6 0.372
2011 36'-6 126.00 25.2 25.000

2012 36'-6 25.372 8'-6

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 252.27 14.84 0.159547 28'-10 8.544
2012 36'-6 126.93 25.2 25.372 24'-8½ 0.650

116 35'-0 34.566 53'-6½

120

Sprinkler,

E(8'-3), PO(16'-5½)

Pf

Pe

Pv

CM 4.2600 174.66 3.93 0.007789 8'-3 0.064
116 35'-0 34.566

166 35'-0 34.630 8'-3

120

Pf

Pe

Pv

CM 4.2600 427.35 9.62 0.040774 8'-3 0.336
166 35'-0 252.69 34.630

207 35'-0 34.967 8'-3

120

Flow (q) from Route 4

Pf

Pe

Pv

CM 4.2600 682.58 15.36 0.096965 8'-3 0.800
207 35'-0 255.23 34.967

246 35'-0 35.767 8'-3

120

Flow (q) from Route 6

Pf

Pe

Pv

RN 2.6350 62.21 3.66 0.011968 99'-9 1.785
246 35'-0 35.767 49'-5

232 35'-0 37.552 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 3 • • • • •

Pf

Pe

Pv

CM 2.6350 0.43 0.03 0.000001 8'-6 0.000
2069 36'-6 126.09 25.2 25.036

2068 36'-6 25.036 8'-6

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 126.52 7.44 0.044508 9'-0 0.401
2068 36'-6 126.09 25.2 25.036

2067 36'-6 25.437 9'-0

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 253.62 14.92 0.161130 44'-10½ 11.212
2067 36'-6 127.10 25.2 25.437 24'-8½ 0.650

152 35'-0 37.300 69'-7

120

Sprinkler,

E(8'-3), PO(16'-5½)

• • • • • Route 4 • • • • •

Pf

Pe

Pv

CM 2.6350 125.66 7.39 0.043952 8'-6 0.374
2069 36'-6 126.09 25.2 25.036

2070 36'-6 25.409 8'-6

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 252.69 14.87 0.160044 28'-10 8.571
2070 36'-6 127.03 25.2 25.409 24'-8½ 0.650

166 35'-0 34.630 53'-6½

120

Sprinkler,

E(8'-3), PO(16'-5½)

• • • • • Route 5 • • • • •

Pf

Pe

Pv

CM 2.6350 125.25 7.37 0.043685 9'-0 0.394
2126 36'-6 126.50 25.2 25.201

2125 36'-6 25.594 9'-0

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 252.74 14.87 0.160100 44'-10½ 11.141
2125 36'-6 127.49 25.2 25.594 24'-8½ 0.650

192 35'-0 37.386 69'-7

120

Sprinkler,

E(8'-3), PO(16'-5½)

• • • • • Route 6 • • • • •

Pf

Pe

Pv

CM 2.6350 1.26 0.07 0.000009 8'-6 0.000
2126 36'-6 126.50 25.2 25.201

2127 36'-6 25.201 8'-6

120

Sprinkler
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Pipe Type Diameter Flow Velocity Friction Loss Length Pressure

Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length Summary

Upstream Total Length

HWC

Hydraulic Analysis Job Number: 20 Industry S calc

Report Description: ESFR (ESFR)

Pf

Pe

Pv

CM 2.6350 127.76 7.52 0.045320 8'-6 0.385
2127 36'-6 126.50 25.2 25.201

2128 36'-6 25.586 8'-6

120

Sprinkler

Pf

Pe

Pv

CM 2.6350 255.23 15.02 0.163031 28'-10 8.731
2128 36'-6 127.47 25.2 25.586 24'-8½ 0.650

207 35'-0 34.967 53'-6½

120

Sprinkler,

E(8'-3), PO(16'-5½)

• • • • • Route 7 • • • • •

Pf

Pe

Pv

RN 2.6350 37.61 2.21 0.004717 99'-9 0.704
366 35'-0 523.51 37.466 49'-5

352 35'-0 38.169 149'-2

120

PO(16'-5½), Flow (q) from Route 

25

2E(8'-3), PO(16'-5½)

• • • • • Route 8 • • • • •

Pf

Pe

Pv

CM 4.2600 485.90 10.94 0.051707 8'-0 0.414
366 35'-0 523.51 37.466

406 35'-0 37.879 8'-0

120

Flow (q) from Route 25

Pf

Pe

Pv

RN 2.6350 32.21 1.89 0.003541 99'-9 0.528
406 35'-0 37.879 49'-5

391 35'-0 38.407 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 9 • • • • •

Pf

Pe

Pv

CM 6.3570 77.60 0.78 0.000247 8'-3 0.002
62 35'-0 77.60 37.268

101 35'-0 37.270 8'-3

120

Flow (q) from Route 23

• • • • • Route 10 • • • • •

Pf

Pe

Pv

RN 2.6350 25.50 1.50 0.002299 99'-9 0.343
526 35'-0 399.42 38.880 49'-5

512 35'-0 39.223 149'-2

120

PO(16'-5½), Flow (q) from Route 

26

2E(8'-3), PO(16'-5½)

• • • • • Route 11 • • • • •

Pf

Pe

Pv

CM 4.2600 373.92 8.42 0.031847 8'-4 0.265
526 35'-0 399.42 38.880

567 35'-0 39.146 8'-4

120

Flow (q) from Route 26

Pf

Pe

Pv

RN 2.6350 26.86 1.58 0.002532 99'-9 0.378
567 35'-0 39.146 49'-5

552 35'-0 39.523 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 12 • • • • •

Pf

Pe

Pv

CM 4.2600 620.38 13.96 0.081253 8'-3 0.672
246 35'-0 62.21 35.767

287 35'-0 36.439 8'-3

120

Flow (q) from Route 2

Pf

Pe

Pv

RN 2.6350 52.48 3.09 0.008739 99'-9 1.303
287 35'-0 36.439 49'-5

272 35'-0 37.742 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 13 • • • • •

Pf

Pe

Pv

RN 2.6350 40.84 2.40 0.005495 99'-9 0.820
707 35'-0 282.51 39.772 49'-5

692 35'-0 40.592 149'-2

120

PO(16'-5½), Flow (q) from Route 

19

2E(8'-3), PO(16'-5½)

• • • • • Route 14 • • • • •

Pf

Pe

Pv

CM 4.2600 241.67 5.44 0.014203 9'-6 0.135
707 35'-0 282.51 39.772

753 35'-0 39.907 9'-6

120

Flow (q) from Route 19

Pf

Pe

Pv

RN 2.6350 47.96 2.82 0.007398 99'-9 1.103
753 35'-0 39.907 49'-5

738 35'-0 41.011 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 15 • • • • •

Pf

Pe

Pv

CM 4.2600 453.70 10.21 0.045546 8'-0 0.364
406 35'-0 32.21 37.879

446 35'-0 38.244 8'-0

120

Flow (q) from Route 8

Pf

Pe

Pv

RN 2.6350 28.31 1.67 0.002789 99'-9 0.416
446 35'-0 38.244 49'-5

432 35'-0 38.659 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 16 • • • • •

Pf

Pe

Pv

RN 2.6350 64.51 3.80 0.012803 99'-9 1.910
838 35'-0 137.86 40.046 49'-5

824 35'-0 41.956 149'-2

120

PO(16'-5½), Flow (q) from Route 

28

2E(8'-3), PO(16'-5½)

• • • • • Route 17 • • • • •
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Pipe Type Diameter Flow Velocity Friction Loss Length Pressure

Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length Summary

Upstream Total Length

HWC

Hydraulic Analysis Job Number: 20 Industry S calc

Report Description: ESFR (ESFR)

Pf

Pe

Pv

CM 4.2600 73.35 1.65 0.001564 9'-6 0.015
838 35'-0 137.86 40.046

877 35'-0 40.061 9'-6

120

Flow (q) from Route 28

Pf

Pe

Pv

RN 2.6350 73.35 4.32 0.016233 99'-9 2.421
877 35'-0 40.061 49'-5

863 35'-0 42.482 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 18 • • • • •

Pf

Pe

Pv

RN 2.6350 29.88 1.76 0.003082 99'-9 0.460
613 35'-0 347.06 39.377 49'-5

598 35'-0 39.837 149'-2

120

PO(16'-5½), Flow (q) from Route 

27

2E(8'-3), PO(16'-5½)

• • • • • Route 19 • • • • •

Pf

Pe

Pv

CM 4.2600 317.18 7.14 0.023488 9'-2 0.215
613 35'-0 347.06 39.377

660 35'-0 39.592 9'-2

120

Flow (q) from Route 27

Pf

Pe

Pv

CM 4.2600 282.51 6.36 0.018960 9'-6 0.180
660 35'-0 39.592

707 35'-0 39.772 9'-6

120

• • • • • Route 20 • • • • •

Pf

Pe

Pv

RN 2.6350 34.67 2.04 0.004059 99'-9 0.605
660 35'-0 39.592 49'-5

646 35'-0 40.198 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 21 • • • • •

Pf

Pe

Pv

CM 4.2600 567.89 12.78 0.068996 8'-0 0.552
287 35'-0 52.48 36.439

325 35'-0 36.991 8'-0

120

Flow (q) from Route 12

Pf

Pe

Pv

RN 2.6350 44.38 2.61 0.006409 99'-9 0.956
325 35'-0 36.991 49'-5

311 35'-0 37.947 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 22 • • • • •

Pf

Pe

Pv

CM 4.2600 425.39 9.58 0.040428 8'-4 0.337
446 35'-0 28.31 38.244

487 35'-0 38.580 8'-4

120

Flow (q) from Route 15

Pf

Pe

Pv

RN 2.6350 25.97 1.53 0.002379 99'-9 0.355
487 35'-0 38.580 49'-5

472 35'-0 38.935 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 23 • • • • •

Pf

Pe

Pv

CM 4.2600 77.60 1.75 0.001737 8'-3 0.014
116 35'-0 174.66 34.566

77 35'-0 34.580 8'-3

120

Flow (q) from Route 2

Pf

Pe

Pv

RN 2.6350 77.60 4.57 0.018019 99'-9 2.688
77 35'-0 34.580 49'-5

62 35'-0 37.268 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 24 • • • • •

Pf

Pe

Pv

CM 4.2600 193.70 4.36 0.009433 9'-6 0.090
753 35'-0 47.96 39.907

799 35'-0 39.997 9'-6

120

Flow (q) from Route 14

Pf

Pe

Pv

RN 2.6350 55.84 3.29 0.009803 99'-9 1.462
799 35'-0 39.997 49'-5

785 35'-0 41.459 149'-2

120

PO(16'-5½)

2E(8'-3), PO(16'-5½)

• • • • • Route 25 • • • • •

Pf

Pe

Pv

CM 4.2600 523.51 11.78 0.059353 8'-0 0.475
325 35'-0 44.38 36.991

366 35'-0 37.466 8'-0

120

Flow (q) from Route 21

• • • • • Route 26 • • • • •

Pf

Pe

Pv

CM 4.2600 399.42 8.99 0.035981 8'-4 0.300
487 35'-0 25.97 38.580

526 35'-0 38.880 8'-4

120

Flow (q) from Route 22

• • • • • Route 27 • • • • •

Pf

Pe

Pv

CM 4.2600 347.06 7.81 0.027744 8'-4 0.231
567 35'-0 26.86 39.146

613 35'-0 39.377 8'-4

120

Flow (q) from Route 11

• • • • • Route 28 • • • • •

Pf

Pe

Pv

CM 4.2600 137.86 3.10 0.005028 9'-9 0.049
799 35'-0 55.84 39.997

838 35'-0 40.046 9'-9

120

Flow (q) from Route 24
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Pipe Type Diameter Flow Velocity Friction Loss Length Pressure

Downstream Elevation Discharge K-Factor Pt Pn Fittings Eq. Length Summary

Upstream Total Length

HWC

Hydraulic Analysis Job Number: 20 Industry S calc

Report Description: ESFR (ESFR)

1.51

Pipe Type Legend

AO Arm-Over

BL Branch Line

CM Cross Main

DN Drain

DR Drop

DY Dynamic

FM Feed Main

FR Feed Riser

MS Miscellaneous

OR Outrigger

RN Riser Nipple

SP Sprig

ST Stand Pipe

UG Underground

Units Legend

Diameter Inch

Elevation Foot

Flow gpm

Discharge gpm

Velocity fps

Pressure psi

Length Foot

Friction Loss psi/Foot

HWC Hazen-Williams Constant

Pt Total pressure at a point in a pipe

Pn Normal pressure at a point in a pipe

Pf Pressure loss due to friction between points

Pe Pressure due to elevation difference between indicated 

points

Pv Velocity pressure at a point in a pipe

Fittings Legend

ALV Alarm Valve

AngV Angle Valve

b Bushing

BalV Ball Valve

BFP Backflow Preventer

BV Butterfly Valve

C Cross Flow Turn 90°

cplg Coupling

Cr Cross Run

CV Check Valve

DelV Deluge Valve

DPV Dry Pipe Valve

E 90° Elbow

EE 45° Elbow

Ee1 11¼° Elbow

Ee2 22½° Elbow

f Flow Device

fd Flex Drop

FDC Fire Department Connection

fE 90° FireLock(TM) Elbow

fEE 45° FireLock(TM) Elbow

flg Flange

FN Floating Node

fT FireLock(TM) Tee

g Gauge

GloV Globe Valve

GV Gate Valve

Ho Hose

Hose Hose

HV Hose Valve

Hyd Hydrant

LtE Long Turn Elbow

mecT Mechanical Tee

Noz Nozzle

P1 Pump In

P2 Pump Out

PIV Post Indicating Valve

PO Pipe Outlet

PrV Pressure Relief Valve

PRV Pressure Reducing Valve

red Reducer/Adapter

S Supply

sCV Swing Check Valve

SFx Seismic Flex

Spr Sprinkler

St Strainer

T Tee Flow Turn 90°

Tr Tee Run

U Union

WirF Wirsbo

WMV Water Meter Valve

Z Cap

4.87 

)( 150

1.33

140

1.16

130

0.713

100

Equivalent Pipe Lengths of Valves and Fittings (C=120 only)

Actual Inside Diameter

Schedule 40 Steel Pipe Inside Diameter
= Factor

C Value Multiplier

Value Of C

Multiplying Factor
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Riser Tag
Report Description: ESFR (ESFR)

Job Number: 20 Industry S calc

Job

Total Demand Flow(gpm):

Static Pressure(psi):

Residual Pressure(psi):

Supply Flow(gpm):

20 Industry Expansion

Occupancy:

Number Of Sprinklers Calculated:

K-Factor:

Orifice Size:

Average Density:

Area of Application:

ESFR

1472

25.2

0.93

50.000

NA

Pressure:

20 Industry Drive

Mountainville NY 10953

Design Basis

12

Water Supply Information At Time Of Design

Total Sprinklers:

72.558

Total Demand Flow(gpm):

Pressure(psi):

1520.21

Demand At Base Of Riser (BOR)

1770.21

Number Of Nozzles Calculated:

41.820Total Demand Pressure(psi):

0
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Submittal Data For
FIRE PUMPS with
ENGINE DRIVES

NO. OF PRINTS
 For Approval

 Final

 Reproducible

 Sales Office: ___________________________________________________  P.O. No. __________________________________

 Factory Order No.: ___________________________________________________  Service: __________________________________

 Job: _____________________________________________________________________________________________

 Engineer: _____________________________________________________________________________________________

 Contractor: _____________________________________________________________________________________________

 Sold To: ___________________________________________________  P.O. No. __________________________________

 Reference: _____________________________________________________________________________________________

PUMP

 Number of Units ____________  Pump Only

 Model ____________  Rotation:

 Size ____________   RH 

 GPM ____________   LH

 TDH ____________  Connections:

 RPM ____________   Threaded

  ____________   Flanged

 Construction:    125#

 Standard Fitted     

 Bronze Fitted    250#

 Case ____________    

 Imp. ____________  Lubrication:

 Shaft ____________   Grease

 Sleeve ____________   Oil

 Case Ring ____________  Stuffing Box:

 Imp. Ring ____________   Packing

    Lantern Ring

OPTIONS

 Base:

 Steel Drip Rim

 Steel Form

 Fabricated Steel

 Cast Iron Ring Type

  

  Coupling:

  Mfg:________

  Size:________

  Spacer

  Guard

 Test:

 Certified Performance

 Wit. Certified Performance

 Hydro

  ______________

SPECIAL REQUIREMENTS:
_________________________________________________________________________________________________
_________________________________________________________________________________________________
_________________________________________________________________________________________________
 CERTIFIED Section:  __________ Page: __________   Curve Number: ________________________________________
 PRINT: Special: _________________________  Maintenance Sent: ________________________________________
   By:  __________ Date: __________  Office: ________________________________________
  This order will not be processed for manufacturing until approval is received.
  Prints are not to scale and are certified correct only for this order. All orders
  are subject to acceptance at Aurora Pump, North Aurora, Illinois.
40150P    01/15/13

ENGINE

 Manufacturer  ______________________ Aurora To Furnish

 Model  ______________________ Others To Furnish

 RPM  ______________________

Callaghan Pump & Controls, Inc. 201-621-0505

19-20 Industry

Active Fire

1500@150psi

1

✘
6-481-20
6x8x20
1500
347'

✘

✘

✘

✘

F/C

✘
Cast Iron
Bronze ✘
Steel
Bronze

1800

1800

✘

✘

✘

✘

Clarke ✘
JU6H-UFADR8

D. Latona 01/27/2020 Callaghan Pump & Controls, Inc.



SELECTION TABLES
Horizontal Split Case
Diesel Engine Drive

Section 913 Page 349
Date September 23, 2019
 Supersedes May 3, 2019

Flow PSI TDH

     Diesel Driven
Pressure

Speed
(RPM)

Horsepower
(BHP)

Maximum 
Shutoff (PSI)* Pump Model

1470 254 140 8-481-21
1480 233 142 8-471-20A
1760 214 147 6-481-20
1760 240 140 8-481-21
2100 195 141 6-471-16A
2100 207 142 6-471-16B
2100 232 146 6-491-14A
2200 210 146 6-471-16B
2300 210 146 6-471-16B
2350 224 161 6-491-14C
2350 246 153 6-491-14A
2960 195 159 6-471-12B
2960 206 153 6-471-12D
3000 178 157 6-481-11HH
1470 254 145 8-481-21
1480 247 147 8-471-20A
1760 224 152 6-481-20
1760 252 145 8-481-21
2100 204 146 6-471-16A
2100 219 147 6-471-16B
2200 220 150 6-471-16B
2300 220 150 6-471-16B
2350 235 167 6-491-14C
2350 259 158 6-491-14A
2960 206 164 6-471-12B
3000 187 161 6-481-11HH

142 328 2600 200 158 6-481-14HH
144 333 3000 196 166 6-481-11HH

1480 261 151 8-471-20A
1760 233 159 6-481-20
1760 268 151 8-481-21
2100 215 151 6-471-16A
2100 231 152 6-471-16B
2200 233 155 6-471-16B
2300 230 155 6-471-16B
2350 243 175 6-491-14C
2350 269 162 6-491-14A
2600 207 162 6-481-14HH
2960 218 169 6-471-12B
1480 278 159 8-471-20A
1760 243 164 6-481-20
1760 280 156 8-481-21
2100 224 155 6-471-16A
2200 246 160 6-471-16B
2300 243 160 6-471-16B
2350 251 177 6-491-14C
2350 279 167 6-491-14A
2600 222 166 6-481-14HH
2960 230 174 6-471-12B

151 349 2350 252 179 6-491-14C
152 1480 284 159 8-471-20A

1760 250 168 6-481-20
1760 296 161 8-481-21
2100 236 161 6-471-16A
2200 258 165 6-471-16B
2300 255 165 6-471-16B
2350 292 172 6-491-14A
2600 233 171 6-481-14HH
2960 247 180 6-471-12B
3000 230 172 6-481-14HH

335

150 347

155 358

1
5
0
0
 
G
P
M

135 312

140 323

145

*Maximum shutoff includes Hydraulic Institute’s tolerance of 6%.
Value is used to determine flange rating for the pump.

1760 243 164 6-481-20

150 347
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FIRE PUMP ENGINES

MODELS
JU6H-UFADMG JU6H-UFADP0 JU6H-UFADR0 JU6H-UFADT0
JU6H-UFAD58 JU6H-UFADP8 JU6H-UFADR8 JU6H-UFADW8

JU6H-UFADNG JU6H-UFADQ0 JU6H-UFADS8 JU6H-UFADX8
JU6H-UFADN0 JU6H-UFAD88 JU6H-UFADS0 JU6H-UFAD98

JU6H

MODEL

RATED SPEED US-EPA  

(NSPS)

Available 

Until1760 2100 2350 2400

UFADMG 175 131 175 131 No Expiration
UFAD58 183 137 No Expiration
UFADNG 190 142 181 135 183 137 183 137 No Expiration
UFADN0 197 147 197 147 200 149 200 149 No Expiration
UFADP0 209 156 211 157 211 157 No Expiration
UFADP8 220 164 No Expiration
UFADQ0 224 167 226 169 226 169 No Expiration
UFAD88 237 177 No Expiration
UFADR0 238 177.5 240 179 240 179 No Expiration
UFADR8 250 187 No Expiration
UFADS8 260 194 No Expiration
UFADS0 260 194 268 200 268 200 No Expiration
UFADT0 274 204 275 205 275 205 No Expiration
UFADW8 282 211 No Expiration
UFADX8 305 227.5 No Expiration
UFAD98 315 235 No Expiration

ITEM

JU6H MODELS

MG 58 NG N0 P8 88 P0 Q0 R0 S0 T0 R8 S8 W8 X8 98
Number of Cylinders 6

Aspiration TRWA

Rotation* CW

Overall Dimensions – in. (mm) 59.8 (1519) H x 56.7 (1414) L x 36.7 (933) W 60.9 (1547) H x 58.6 (1488) L x 40.0 (1015) W

Crankshaft Centerline Height – in. (mm) 14 (356)

Weight – lb (kg) 1747 (791)
Compression Ratio 19.0:1 17.0:1
Displacement – cu. in. (L) 415 (6.8)
Engine Type 4 Stroke Cycle – Inline Construction
Bore & Stroke – in. (mm) 4.19 x 5.00 (106 x 127)
Installation Drawing D628
Wiring Diagram AC C07651
Wiring Diagram DC C071367, C072146, C071361 C071368, C072146, C071761

Engine Series John Deere 6068 Series Power Tech E John Deere 6068 Series Power Tech Plus

Speed Interpolation N/A

SPECIFICATIONS

Abbreviations:   CW – Clockwise    TRWA – Turbocharged with Raw Water Aftercooling   N/A - Not Available  L – Length   W – Width   H - Height

*Rotation viewed from Heat Exchanger / Front of engine

FM

®

FM-UL-cUL APPROVED RATINGS BHP/KW

CERTIFIED POWER RATING

• Each engine is factory tested to verify power and performance.

• FM-UL power ratings are shown at specific speeds, Clarke engines can be 
applied at a single rated RPM setting ± 50 RPM.

Picture represents  JU6H-TRWA Power Tech Plus Engine Series

USA EPA (NSPS) Tier 3 Emissions Certified Off-Road (40 CFR 
Part 89) and NSPS Stationary (40 CFR Part 60 Sub Part llll). Meet 
EU Stage IIIA emission levels.

All Models available for Export

ENGINE RATINGS BASELINES

• Engines are to be used for stationary emergency standby fire pump service only. Engines 
are to be tested in accordance with NFPA 25.

• Engines are rated at standard SAE conditions of 29.61 in. (752.1 mm) Hg barometer and 
77°F (25°C) inlet air temperature [approximates 300 ft. (91.4 m) above sea level] by the 
testing laboratory (see SAE Standard J 1349).

• A deduction of 3 percent from engine horsepower rating at standard SAE conditions shall 
be made for diesel engines for each 1000 ft. (305 m) altitude above 300 ft. (91.4 m)

• A deduction of 1 percent from engine horsepower rating as corrected to standard SAE 
conditions shall be made for diesel engines for every 10°F (5.6°C) above 77°F (25°C) 
ambient temperature.

JU6H-UFADR8

UFADR8 250 187

R8

60.9 (1547) H x 58.6 (1488) L x 40.0 (1015) W

17.0:1

C071368, C072146, C071761

John Deere 6068 Series Power Tech Plus



ENGINE EQUIPMENT
EQUIPMENT STANDARD OPTIONAL

Air Cleaner Direct Mounted, Washable, Indoor Service with Drip Shield Disposable, Drip Proof, Indoor Service Outdoor Type, Single or 
Two Stage (Cyclonic)

Alarms Overspeed Alarm & Shutdown, Low Oil Pressure, Low & High 
Coolant Temperature, Low Raw Water Flow, High Raw Water 
Temperature, Alternate ECM Warning, Fuel Injection Malfunction, 
ECM Warning and Failure with Automatic Switching

Low Coolant Level, Low Oil Level, Oil Filter Differential Pressure, 
Fuel Filter Differential Pressure, Air Filter Restriction 

Alternator 12V-DC, 42 Amps with Poly-Vee Belt and Guard 24V-DC, 40 Amps with Poly-Vee Belt and Guard
Coupling Bare Flywheel UL Listed Driveshaft and Guard, JU6H-

UFAD58/NG/ADMG/ADM8/K0/N0/Q0/R0-CDS30-S1; JU6H-
UFADP8/P0/T0/88/R8/S8/S0/W8/X8/98- CDS50-SC at 1760/2100 
RPM only

Electronic Control Module 12V-DC, Energized to Stop, Primary ECM always Powered on 24V-DC, Energized to Stop, Primary ECM always Powered on
Engine Heater 115V-AC, 1360 Watt 230V-AC, 1360 Watt
Exhaust Flex Connection SS Flex, 150# ANSI Flanged Connection, 5” for JU6H-

UFAD58/MG/NG/N0/P8/88;
SS Flex, 150# ANSI Flanged Connection, 6” for JU6H-
UFADP0/Q0/R0/S0/T0/R8/S8/W8/X8/98 (w/ orifice plate)

SS Flex, 150# ANSI Flanged Connection, 6” for JU6H-
UFAD58/MG/NG/N0/P8/88;
SS Flex, 150# ANSI Flanged Connection, 8” for JU6H-
UFADP0/Q0/R0/S0/T0/R8/S8/W8/X8/98 (w/ orifice plate)

Exhaust Protection Metal Guards on Manifolds and Turbocharger
Flywheel Housing SAE #3
Flywheel Power Take Off 11.5” SAE Industrial Flywheel Connection
Fuel Connections Fire Resistant, Flexible, USA Coast Guard Approved, Supply and 

Return Lines
SS, Braided, cUL Listed, Supply and Return Lines

Fuel Filter Primary Filter with Priming Pump  
Fuel Injection System High Pressure Common Rail
Governor, Speed Dual Electronic Control Modules
Heat Exchanger Tube and Shell Type, 60 PSI (4 BAR), NPT(F) Connections – Sea 

Water Compatible
Instrument Panel Multimeter to Display English and Metric, Tachometer, Hourmeter, 

Water Temperature, Oil Pressure and One (1) Voltmeter with 
Toggle Switch, Front Opening

Junction Box Integral with Instrument Panel; For DC Wiring Interconnection to 
Engine Controller

Lube Oil Cooler Engine Water Cooled, Plate Type
Lube Oil Filter Full Flow with By-Pass Valve
Lube Oil Pump Gear Driven, Gear Type
Manual Start Control On Instrument Panel with Control Position Warning Light
Overspeed Control Electronic, Factory Set, Not Field Adjustable
Raw Water Cooling Loop 
w/Alarms

Galvanized Seawater, All 316SS, High Pressure

Raw Water Cooling Loop 
Solenoid Operation

Automatic from Fire Pump Controller and from Engine Instrument 
Panel (for Horizontal Fire Pump Applications)

Not Supplied (for Vertical Turbine Fire Pump Applications)

Run – Stop Control On Instrument Panel with Control Position Warning Light
Starters Two (2) 12V-DC Two (2) 24V-DC 
Throttle Control Adjustable Speed Control by Increase/Decrease Button, Tamper 

Proof in Instrument Panel
Water Pump Centrifugal Type, Poly-Vee Belt Drive with Guard

C133421 revR
19JUN15

Specifications and information contained in this brochure subject to change without notice.

FIRE PUMP ENGINES

Fire Protection Products, Inc.
100 Progress Place, Cincinnati, Ohio 45246
United States of America
Tel +1-513-475-FIRE(3473)     Fax +1-513-771-8930
www.clarkefire.com

UK, Ltd.
Grange Works, Lomond Rd., Coatbridge, ML5-2NN
United Kingdom
Tel +44-1236-429946 Fax +44-1236-427274
www.clarkefire.com

®

®

Abbreviations: DC – Direct Current, AC – Alternating Current, SAE – Society of Automotive Engineers, NPT(F) – National 
Pipe Tapered Thread (Female),  ANSI – American National Standards Institute, SS – Stainless Steel

MODELS
JU6H-UFADMG JU6H-UFADP0 JU6H-UFADR0 JU6H-UFADT0
JU6H-UFAD58 JU6H-UFADP8 JU6H-UFADR8 JU6H-UFADW8

JU6H-UFADNG JU6H-UFADQ0 JU6H-UFADS8 JU6H-UFADX8
JU6H-UFADN0 JU6H-UFAD88 JU6H-UFADS0 JU6H-UFAD98

JU6H - UFADR0
John Deere Base Engine

350 Series
6 Cylinders

Heat Exchanger Cooled

Power Curve Number
EPA Tier 3 Certified
Built in USA
FM Approved
UL Listed

MODEL NOMENCLATURE: (10 Digit Models)









Air Cleaner Cylinder Head

Type…………..………….. .. Indoor Usage Only Type…….. …………………Slab 2 Valve

 Oiled Fabric Pleats Material…………………….Annealed Gray Iron

Material……..…..…….………Surgical Cotton

           Aluminum Mesh Cylinder Liners

Type…….. …………………Centrifugal Cast, Wet Liner

Air Cleaner - Optional Material………………..….…Alloy Iron Plateau, Honed

Type………………………….Canister

Material………………………Pleated Paper Fuel Pump

Housing………………..…… Enclosed Type…………………………Diaphragm

Drive…………………………Cam Lobe

Camshaft

Material………….…………..Cast Iron Heat Exchanger (USA) - JU4H & JU6H Only

 Chill Hardened Type…………………………Tube & Shell

Location…………...….……. In Block Materials

Drive……………….………..…Gear, Spur Tube & Headers……………Copper

Type of Cam…………..….... Ground Shell…………………………Copper

Electrode……………………Zinc

Type……….. ..…………….Raw Water Cooled Heat Exchanger (UK) - JU4H & JU6H Only

Materials (in contact with raw water) Type…………………………Tube & Bundle

Tubes……………………………90/10 CU/NI

Headers ……………………36500 Muntz Materials

Covers ……………………83600 Red Brass Tube & Headers……………Copper

Plumbing ……………………316 Stainless Steel/ Brass Shell………..……………. Aluminum

90/10  Silicone

Injection Pump

Type……………………….. Rotary

Drive…………………………Gear

Type…...……………………Air to Air Cooled

Materials Lubrication Cooler

Core…………………………Aluminum Type…………………………Plate

Coolant Pump Lubrication Pump

Type……….………………… Centrifugal Type…………………………Gear

Drive……………………………Poly Vee Belt Drive…………………………Gear

Coolant Thermostat Main Bearings

Type……………………………Non Blocking Type…………………………Precision Half Shells

Qty……………………………1 Material………………………Steel Backed-Aluminum 

Lined

Cooling Loop (Galvanized)

Tees, Elbows, Pipe…………Galvanized Steel Piston

Ball Valves……………………Brass ASTM B 124, Type and Material…………Aluminum Alloy with 

Solenoid Valve………………Brass   Reinforced Top Ring Groove

Pressure Regulator…………Bronze Cooling………………………Oil Jet Spray

Strainer………………………Cast Iron (1/2" - 1" loops) or

Bronze (1.25" - 2" loops) Piston Pin

Type…………………………Full Floating - Offset

Cooling Loop (Sea Water) Piston Rings

Tees, Elbows, Pipe…………316 Stainless Steel Number/Piston…………… 3

Ball Valves……………………316 Stainless Steel Top………………………… Keystone Barrel Faced - 

Solenoid Valve………………316 Stainless Steel Plasma Coated

Pressure Regulator/StrainerCast Brass ASTM B176 Second………………………Tapered Cast Iron

C87800 Third…………………………Double Rail Type

w/Expander Spring

Cooling Loop (316SS)

Tees, Elbows, Pipe…………316 Stainless Steel Radiator - JU4R & JU6R Only

Ball Valves……………………316 Stainless Steel Type……………………… Plate Fin

Solenoid Valve………………316 Stainless Steel Materials

Pressure Regulator/Strainer316 Stainless Steel Core……………………… Copper & Brass

Tank & Structure……….. Steel

Connecting Rod

Type……………………………I-Beam Taper Optional

Material………………………Forged Steel Alloy Marine Coating…………… Baked Phenolic

Crank Pin Bearings Valves

Type……………………………Precision Half Shell Type…….. …………………Poppet

Number………………………1 Pair Per Cylinder Arrangement………… ……Overhead Valve

Material………………………Wear-Guard Number/Cylinder……………1 intake

1 exhaust

Crankshaft Operating Mechanism……Mechanical Rocker Arm

Material………………………Forged Steel Type of Lifter…………….. Large Head

Type of Balance…………… Dynamic Valve Seat Insert……………Replaceable

Cylinder Block

Type……………………………One Piece with

Non-Siamese Cylinders

Material………………………Annealed Gray Iron

Charge Air Cooler (JU6R-AA67, 59, 61, PF, Q7, RF, 

S9, 83 only)

JU4H, JU4R & JU6H, JU6R  ENGINE MODELS

ENGINE MATERIALS  AND CONSTRUCTION

Charge Air Cooler (JU6H-60,62,68,74,84, 94, T8, T0, 

T2, ADK0, AD58, ADNG, ADN0, ADQ0, ADR0, AAQ8, 

AARG, ADP8, ADP0, ADT0, AD88, ADR8, AD98, 

ADS0, ADW8, ADX8, AD98 only)

C13615 14NOV18



Rating Specific Emissions Data

Nameplate Rating Information 

Clarke Model JU6H-UFADR8
Power Rating (BHP/kW) 250/187 
Certified Speed (RPM) 1760

Refer to Rating Data section on page 2 for emissions output values 



Rating Specific Emissions Data - John Deere Power Systems

Rating Data

Rating 6068HFC48A

Certified Power(kW) 235

Rated Speed 1760

Vehicle Model Number OEM (Clarke Fire Pump-
Emergency)

Units g/kW-hr g/hp-hr

NOx 3.61 2.69

HC 0.08 0.06

NOx + HC N/A N/A

Pm 0.07 0.06

CO 0.6 0.4

Certificate Data

Engine Model Year 2019

EPA Family Name KJDXL13.5103

EPA JD Name 650HAA

EPA Certificate Number KJDXL13.5103-007

CARB Executive Order

Parent of Family 6135HF485A

Units g/kW-hr

NOx 3.31

HC 0.11

NOx + HC N/A

Pm 0.10

CO 0.6

* The emission data listed is measured from a laboratory test engine according to the test
procedures of 40 CFR 89 or 40 CFR 1039, as applicable. The test engine is intended to represent
nominal production hardware, and we do not guarantee that every production engine will have
identical test results. The family parent data represents multiple ratings and this data may have
been collected at a different engine speed and load. Emission results may vary due to engine
manufacturing tolerances, engine operating conditions, fuels used, or other conditions beyond
our control.

This information is property of Deere & Company. It is provided solely for the purpose of
obtaining certification or permits of Deere powered equipment. Unauthorized distribution of this
information is prohibited.

                                         Emissions Results by Rating run on Feb-18-2019
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AURORA
®

 FIRE PUMPS
OPTION 75 - TEST MANIFOLD

OPTION 76 - HOSE VALVES
OPTION 77 - BALL DRIP VALVE

Section 916  Page 203
Date September 2013

Supersedes Section 916 Page 203
Dated May 2004

 VALVE
 SIZE
 ”E“ ”F“ ”G“ ”H“ ”J“
 1-1/2 2.25 2.00 6.50 7.50
  (57) (51) (165) (191)
 2-1/2 3.5 2.75 9.50 11.00
  (89) (70) (241) (297)

NOTES:
1. Dimensions are in inches (mm) and may vary ±1/4 (6).
2. Components shown are shipped loose for field
 installation and assembly.
3. Manifold supply size “A” and the number of hose
 valves (“B”) meets or exceeds the minimums specified
 by N.F.P.A. 20 for the pump ratings indicated.
4. Manifolds for 3000 through 5000 GPM ratings consist of 

multiple sections and may require support (by others).
5. 1-1/2” Hose valves furnished with 1-1/2” National Standard 

Fire Hose Thread: 1.9900 (50.55) O.D. (max.), 6 threads per 
inch. 2-1/2” Hose valves are furnished with 2-1/2” National 
Standard Fire Hose Thread: 3.0686 (77.94) O.D. (max.), 
7-1/2 threads per inch. Refer to factory for other thread 
conventions or adaptors.

STD. 125# ASA FLANGES OPT. 250# ASA FLANGES

OPTION 75 - TEST MANIFOLD

WITH CAPS AND CHAINS WITHOUT CAPS AND CHAINS

OPTION 76 - HOSE VALVE(S)

Designed to drain a branch line leading to an 
outside test manifold where danger of freezing 
exists. Opens at zero flow.

OPTION 77 - BALL DRIP VALVE

"E" NPT

"J"
OPEN

"H"
CLOSED

"E" HOSE THREAD
(SEE NOTE 5)

"G"

"F"

LISTED APPROVED

FM

QTY "B" SIZE "D" PIPE
TAPS FOR HOSE VALVES

A

C

2.56 (65)

1/2 NPT

   100  400   1250 
 PUMP RATING 50 150 250 450 750 1000 1500 2500 3000 3500 4000 5000
 G.P.M.  200 300 500   2000    4500
 ”A“ MANIFOLD 
 SUPPLY SIZE 1.5” 2.5” 3” 4” 6” 6” 8” 10” 10” 12” 12” 12”
 ”B“ 1 1 1 2 3 4 6 8 12 12 16 20
 ”C“ 1.00 1.13 1.31 8.50 10.62 10.62 11.75 12.50 25.63 31.63 31.63 43.75
  (25) (29) (33) (216) (270) (270) (298) (318) (651) (803) (803) (1111)
 ”D“ 1-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2 2-1/2

OPTION 75 - TEST MANIFOLD

STD. 125# ASA FLANGES

OPTION 76 - HOSE VALVE(S)( )

WITH CAPS AND CHAINS

2-1/2 3.5 2.75 9.50 11.00

1500 

8” 
6 

11.75 

2-1/2 



AURORA MODEL 481 & 485 PUMPS
DIESEL BATTERIES, RACKS, & CABLES

Section 916  Page 251
Date June 2002

Supersedes Section 916 Page 251
Dated July 2001

11
(279)

20.75
(527)

20.5
(521)

16.25
(419)

23.5
(597)

5.5 (140)

BATTERY

BATTERY
RACK

60" or 80"
(1524 or 2032)

60" or 80"
(1524 or 2032)

17/32 DIA. HOLE (TYPICAL)

POSITIVE CABLE

NEGATIVE CABLE

12"
(305)INTERCONNECTING 

CABLE

POS

POS

NEG

NEG

11
(279)

NOTES:
 
 1.  Dimensions are in inches (mm) and may vary ± 1/4” (6).
 2.  Batteries are 12 volt, lead-acid type D-8D, approximately  
 95 Ibs. each, dry.
 3.  Batteries are shipped dry. Electrolyte (approx.19 quarts  
  per battery) must be procured locally.
 4.  Refer to Section 916 page 252 for exact number of
  batteries & cables to be furnished based on the
  diesel engine manufacturer and model used.
 5.  Battery racks are fabricated steel, approximately
  20 Ibs. each.
 6. Each rack holds 2 batteries. Racks are not to be stacked.

NOTES:

 1.  All cables are SAE J55BA type SGT with
  tensile attachment of 700-800 lbs.
 2.  Positive & negative cables 60” (1524) long are
  2/0 gauge; positive & negative cables 80”   
  (2032) long are 3/0 gauge.
 3.  Terminal clamps have steel reinforced   
  inserts.
 4.  Not all cable types are required for every
  engine. Refer to Section 916 page 252 for
  cable applicability.

AURORA
®

 MODEL 481 & 485 PUMPS
DIESEL BATTERIES, RACKS, AND CABLES

3.  Batteries are shipped dry. Electrolyte (approx.19 quarts 
per battery) must be procured locally.



 
 REQUIRED COMPONENTS

 
    (1)   BATTERY 
RACK 
 (2)  
BATTERIES     
 (2)  POSITIVE 
CABLES 
 (2)  NEGATIVE CABLES 
 
    
  

AURORA MODEL 481 & 485 PUMPS
DIESEL BATTERY CABLE DIAGRAMS

Section 916  Page 252
Date October 2006

Supersedes Section 916  Page 252
Dated June 2002

12V

12V

NEG

NEG

POS

POS

24V

NEG

POS

POS

POS

POS

NEG

NEG

NEG

24V

 
 REQUIRED COMPONENTS

 (2)   BATTERY RACKS
 (4)  BATTERIES    
 (2)  POSITIVE CABLES
 (2)  NEGATIVE CABLES
   (2) INTERCONNECTING 
  CABLES  
    

12 VOLT SYSTEM

24 VOLT SYSTEM

NOTES:
 1.  Clarke “VMFP,” “JU4H” & “JU6H”  Engines require cable sets of different lengths. On these engine models, a 2/0 guage 

postive and negative cable set 60” (1524 mm) long, and a 3/0 guage positive and negativecable set 80” (2032 mm) long 
are furnished.

 2. Refer to Section 916, Page 251 for details of batteries, racks and cables.
 

ENGINE APPLICABILITY

CUMMINS:
ALL “CFP” MODELS

CLARKE:
ALL “JU4H” MODELS
ALL “JU64”  MODELS
ALL “JW6H” MODELS

EDWARDS:
ALL MODELS

ENGINE APPLICABILITY

CLARKE:
ALL “JX6H”  MODELS

CATERPILLAR:
ALL MODELS

AURORA
®

 MODEL 481 & 485 PUMPS
DIESEL BATTERY CABLE DIAGRAMS

12 VOLT S

 & “JU6H”  E



Section 916  Page 259
Date June 2018

Supersedes Section 916 Page 259

Dated April 2009

AURORA® FIRE PUMPS
FITTINGS FOR DIESEL FUEL TANKS

NOTES
1. All dimensions are in inches and may vary ± 1/4”.
2. Components shown are shipped loose for field assembly.
3.  Illustration is for component identification only. Actual installation must meet 

local codes and all applicable standards.
4. Refer to Section 916 pages 255 through 258 for the location and applicability   
    of each component shown above

A B C
2” 2.50 3.00
3” 4.35 3.25
4” 5.72 3.25



AURORA
®

 FIRE PUMPS
DIESEL ENGINE MUFFLERS

   Section 916  Page 261
   Date July 2012

      Supersedes Section 916 Page 261
      Dated August 2011

MUFFLER INLET & OUTLET
SIZE  – 150# ANSI FLANGE

A DIA.

B

ENGINE MODEL MUFFLER
INLET & OUTLET

COMMERCIAL GRADE RESIDENTIAL GRADE CRITICAL GRADE
A B WGT A B WGT A B WGT

CATERPILLAR
3406C 6" FLANGED 12 42 35 12 54 43 16 73 131
3412C*, 3508C, C18* 8" FLANGED 18 49 110 18 61 124 20 75 220
CLARKE FIRE PROTECTION
JU4H-UF10, -UF12, -UF14, -UF20, -UF22, -UF24, 
-UFAB26, -UFAEA0, -UFAEE8, -UFAEF2, -UFADJ2, 
-UFADJ8 3" NPT 8 36 19 8 42 21 10 42 42
JU4R-UF09, -UF11, -UF13, -UF19, -UF21, -UF23, 
-UFAEA9, -UFAEE7, -UFAEF1
JU4H-UF30, -UF32, -UF34, -UF40, -UF42, -UF 50, 
-UF52, -UF54, -UF58, -UFADJG, -UFADP0, -UFADR0,
 -UFADW8, -UFADY8, -UFAD5G 4" FLANGED 10 36 24 10 46 29 12 55 68

JU4R-UF40, -UF49, UF51 -UF53
JU6H-UF30, -UF32, -UF34, -UF 50, -UF52, -UF54, 
-UF58,  -UF60, -UF62, -UF62, -UF68, -UF84, 
-UFAAPG, -UFAAQ8, -UFAARG, -UFAAS0,-UFAB76, 
-UFABL0, -UFABL8, -UFD0, -UFD2, -UFG8, -UFM0, 
-UFM2, -UFM8, -UFAD58, -UFAD88, -UFADM0, 
-UFADM8, -UFADN0, -UFADNG, -UFADP8

5" FLANGED 10 42 27 10 54 34 14 61 92

DP6H SERIES
JW6H-UF30, -UF40, UF48
DS0H SERIES*

5" FLANGED 10 42 27 10 54 34 14 61 92
DR8H SERIES*
JW6H-UF50, -UF58, -UF60, -UF8, -UFAAM8, 
-UFAA80, -UFADD0, -UFADB0, -UFADF0, -UFADJO, 
-FAD70, -UFAD80

6" FLANGED 12 42 35 12 54 43 16 73 131
JU6H-UFAD98, -UFADP0, -UFADQ0, -UFADR0, 
-UFADR8, -UFADS0, -UFADS8, -FADT0, -UFADW8 
-UFADX8 
DQ6H SERIES
DT2H SERIES*
JX6H SERIES 8" FLANGED 18 49 110 18 61 124 20 75 220
CUMMINS
CFP5E, CFP59, CFP7E Series 4" NPT, FLANGED 10 36 24 10 46 29 12 55 68
CFP83 Series 4" NPT, FLANGED 10 36 24 10 46 29 12 55 68
CFP9E Series 5" NPT, FLANGED 10 42 27 10 54 34 14 61 92
CFP11E Series 5" NPT, FLANGED 10 42 27 10 54 34 14 61 92
CFP15E Series 6" FLANGED 12 42 35 12 54 43 16 73 131
CFP23E Series 8" NPT, FLANGED 18 49 110 18 61 124 20 75 220
CFP30E Series 10" NPT, FLANGED 22 64 205 22 75 220 28 99 360
DEUTZ
DFP4-2011 Series 3" NPT 8 36 19 8 42 21 10 42 42
DFP4-2012 Series 4" FLANGED 10 36 24 10 46 29 12 55 68
DFP6 Series 6" FLANGED 12 42 35 12 54 43 16 73 131

CRITICAL GRADE

6" FLANGED 16 73 131-UFADR8, 



*FLANGED FLEX CONNECTOR PROVIDED BY DIESEL 
ENGINE MANUFACTURER.  NO ADDITIONAL FLEX 
CONNECTOR OR ADAPTOR FITTING IS REQUIRED OR 
PROVIDED BY AURORA. 

AURORA
®

 FIRE PUMPS
EXHAUST FLEX CONNECTORS

Section 916  Page 262
Date July 2012

Supersedes Section 916  Page 262
Dated August 2011

ANSI FLANGE
BY AURORA
FLEX CONNECTOR
BY DIESEL ENGINE
MANUFACTURER

FLANGE TO FIT
DIESEL ENGINE
EXHAUST OUTLET

STYLE B*

STYLE A

ENGINE MODEL
MUFFLER

CONNECTION
SIZE

FLEX
CONNECTOR

STYLE
CATERPILLAR
3406C 6" FLANGED B
3412C*, 3508C, C18* 8" FLANGED B
CLARKE FIRE PROTECTION
JU4H-UF10, -UF12, -UF14, -UF20, -UF22, 
-UF24, -UFAB26, -UFAEA0, -UFAEE8, -UFAEF2, 
-UFADJ2, -UFADJ8 3" NPT A
JU4R-UF09, -UF11, -UF13, -UF19, -UF21, 
-UF23, -UFAEA9, -UFAEE7, -UFAEF1
JU4H-UF30, -UF32, -UF34, -UF40, -UF42, -UF 
50, -UF52, -UF54, -UF58, -UFADJG, -UFADP0, 
-UFADR0,  -UFADW8, -UFADY8, -UFAD5G 4” FLANGED A

JU4R-UF40, -UF49, UF51 -UF53
JU6H-UF30, -UF32, -UF34, -UF 50, -UF52, 
-UF54, -UF58,  -UF60, -UF62, -UF62, -UF68, 
-UF84, -UFAAPG, -UFAAQ8, -UFAARG, 
-UFAAS0,-UFAB76, -UFABL0, -UFABL8, 
-UFD0, -UFD2, -UFG8, -UFM0, -UFM2, -UFM8, 
-UFAD58, -UFAD88, -UFADM0, -UFADM8, 
-UFADN0, -UFADNG, -UFADP8

5” FLANGED B

DP6H SERIES
JW6H-UF30, -UF40, UF48
DS0H SERIES*

5" FLANGE B
DR8H SERIES*
JW6H-UF50, -UF58, -UF60, -UF8, -UFAAM8, 
-UFAA80, -UFADD0, -UFADB0, -UFADF0, 
-UFADJO, -FAD70, -UFAD80

6" FLANGED B
JU6H-UFAD98, -UFADP0, -UFADQ0, -UFADR0, 
-UFADR8, -UFADS0, -UFADS8, -FADT0, 
-UFADW8 -UFADX8 
DQ6H SERIES
DT2H SERIES*
JX6H SERIES 8" FLANGED B
CUMMINS
CFP5E, CFP59, CFP7E Series 3" NPT, FLANGED, CUFF A, B
CFP83 Series 4" NPT, FLANGED, CUFF A, B
CFP9E Series 4" NPT, FLANGED, CUFF A, B
CFP11E Series 5" NPT, FLANGED, CUFF A,B
CFP15E Series 6" FLANGED B
CFP23E Series 6" FLANGED B
CFP30E Series 6"  FLANGED B
DEUTZ
DFP4-2011 Series 3" NPT A
DFP4-2012 Series 4" FLANGED B
DFP6 Series 6" FLANGED B

*FLANGED FLEX CONNECTOR PROVIDED BY DIESEL 
ENGINE MANUFACTURER.  NO ADDITIONAL FLEX 
CONNECTOR OR ADAPTOR FITTING IS REQUIRED OR 
PROVIDED BY AURORA. 

-UFADR8, 6" FLANGED B

STYLE B*



AURORA
®

 MODEL 481 & 485
DIESEL ENGINE DRIVEN FIRE PUMP

COOLING WATER PIPING DATA

Section 916  Page 301
Date July 2001

Supersedes Section 916 Page 301
Dated January 1997

This instructional data explains the installation and 
operation of the cooling system for UL listed, FM 
approved Fire Pump engines equipped with heat 
exchangers.

Engines equipped with heat exchangers use an engine 
mounted water pump to circulate jacket water around 
the tubes of the heat exchanger to maintain proper 
jacket water temperatures. Cooling water, supplied 
by the Fire Pump, is piped through the tubes and dis-
charged to waste.

REQUIREMENTS

The loop portion of the cooling water supply piping, 
shown above, incorporates all components required 
by NFPA and is sized to provide the required volume 
of water at the proper pressure for the heat exchang-
ers of the engine models listed in Table A.

Model 481 & 485 pumps are shipped from the plant 
with the loop piped between the pump and engine. 
The pipe and loop sizes are determined by the engine 
model.

COMPONENTS

1. A flushing type strainer is used to protect the regu-
lator valve, solenoid valve and the tubes of the heat 
exchanger from foreign material.

2. The regulator valve is used to control the volume 
and pressure of the cooling water.
 
3. The solenoid valve opens automatically when the 
engine is started and closes automatically on engine 

shutdown to prevent the waste of cooling water. (One 
red wire must be connected to terminal #1 of the engine 
junction box, the other red wire to terminal #11 of the 
engine junction box, and the green wire grounded to the 
engine block. Refer to applicable wiring diagrams.)

4. The valves in the BYPASS Iine of the loop are nor-
mally CLOSED. They should ONLY be opened to pro-
vide cooling water to the engine if the regulator valve 
or solenoid valve require repair.

5. Valves “A” and “B” are normally OPEN. They 
should ONLY be closed if repair is required to the 
regulator valve or solenoid valve.

6. The gauge indicates back pressure on the cooling
water discharge. The recommended back pressure to 
assure adequate flow is 15-20 PSI and should not
exceed the allowable pressure shown in Table A.

7. Since cooling loop components are subject to 
bumps and movement during shipping. all compo-
nents must be checked for pipe strain and leakage 
prior to initial startup.

INSTALLATION -COOLING WATER OUTLET

The cooling water outlet piping from the engine heat
exchanger must be at least the size listed in Table A.
The piping must be short, have no valves and dis-
charge into an open waste cone. If deviations from the 
requirement of discharge to an open waste cone are 
permitted by the authority having jurisdiction, the
proposed plumbing must be reviewed to assure that 
the back pressure created wiII not reduce the cooling
water flow to below that required for the engine.

VALVE "A"

STRAINERS

BY-PASS VALVES
NORMALLY CLOSED GAUGE

REGULATOR VALVES

VALVE "B"

SOLENOID
VALVE

FROM

PUMP

TO

ENGINE



AURORA
®

 MODEL 481 & 495
DIESEL ENGINE DRIVEN FIRE PUMP

COOLING WATER PIPING DATA

Section 916  Page 302
Date May 2004

Supersedes Section 916  Page 302
Dated July 2001

If the outlet piping from two or more engines is connected 

to a common manifold, the manifold piping should be 

sized such that the velocity resulting from the combined 

flow is the same as that in the outlet piping between the 

manifold and heat exchanger.

Adequate pipe supports must be provided for the loop and 

outlet piping to minimize vibration and prevent excessive 

strain at the heat exchanger, pump and engine connec-

tions.

Engine coolant should be added in accordance with the 

engine manufacturer’s recommendations.

OPERATION

The regulator valve is adjusted during operational tests at the 

plant and set between 15 and 20 PSI back pressure. If additional 

adjusting is necessary, see the following procedure:

With the pump operating at the rated duty, the adjust-

ment is made after the engine block temperature has risen 

to the level required to open the engine thermostat. The 

thermostat opens at approximately 170°F. The tempera-

ture will stabilize and then decrease slightly. At this point, 

the regulator is adjusted between 15 and 20 PSI by turning 

the regulator screw clockwise to increase the pressure and 

counterclockwise to reduce the pressure. The regulator 

screw is then locked into place with the locknut provided.

MAINTENANCE

1. Strainers must be inspected frequently and kept clean.

2. If cooling water temperature changes, the regulator 

valve may require adjustment.
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Dimensions Built to the latest edition of the NFPA 20 standard

DD/MM/YYDESCRIPTIONREV. Drawing number

Diesel Engine Fire Pump Controller Model:GPD

DI700 /E

12Vdc or 24Vdc Negative Ground

Drawing for information only.

Manufacturer reserves the right to modify this drawing without notice.

Contact manufacturer for "As Built" drawing.

GPD-

- Controller standard without mounting stand.

- Order option D25 if mounting stand required.

Projection

Notes:

- Protect equipment against drilling chips.
- Door swing equal to door width.

- Use watertight conduit and connector only.
- Bottom conduit entrance through removable gland plate recommended.

- Standard paint : textured red RAL 3002.
- All dimensions are in inches [millimeters].

- Standard:

- Center of ViZiTouch screen: 20-1/4" [514] from bottom (no feet).

See Notes

Sensing Line Connection - 1/2 " F.NPT

Drain - 3/8 " M.TUBE

NYC
Dpt of Building

Approved

- Seismic mounting to be rigid wall only.

2016Copyright ©          Tornatech Inc. All right reserved. This drawing and the information contained or depicted herein are the sole property of Tornatech Inc. Copies are communicated to the recipient in strict confidence and may not be retransmitted, published, reproduced, copied or used in any manner, including as the basis for the manufacture or sale of any products, without the express prior written consent of Tornatech Inc.
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NEMA 2

22 1/8" [562]

23 5/8" [600]

26" [661]

27" [684]

Ø3/8" [Ø10] X4

28 7/8" [732]

9 5/8" [245]

8 5/8" [220]

1/2" [12]

27 1/2" [700]

29 7/8" [757]

20 1/2" [520]

2 7/8" [73]

23 3/8" [594]

1 1/4" [31] 10 7/8" [275]

13 1/8" [333]

4 1/2" [115] 7 1/8" [182]

5" [127]

6 1/2" [166]

23 5/8" [600]

6 7/8" [174]

13 1/8" [333]

7 7/8" [200]

20 1/4" [514]

- Bottom conduit entrance through removable gland plate recommended.
[ ] ( )

- Use watertight conduit and connector only.
g

- Protect equipment against drilling chips.P t t i t i t d illi hi
Use a e g co du a d co ec o o
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Drawing for information only.

Manufacturer reserves the right to modify this drawing without notice.

Contact manufacturer for "As Built" drawing.

ECM Selector Switch in Alternate Position

Fuel Injection Malfunction

Electronic Control Module Warning

Electronic Control Module Fault

Low Engine Temperature

301
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PLD Low Suction Pressure

High Raw Water Temperature

Low Raw Water Flow
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Blue

Brown

* Remove jumper to use this feature

Legend

AB Alarm Bell

BC Battery Charger

CB Circuit Breaker

DB Diesel I/O Board

F Filter

IS Isolating Switch

J Jumper

PT Pressure Transducer

SS Selector Switch

SV Solenoid Valve

VMB ViZiTouch Main Board

1 Corrected SS1 inputs 16/01/17
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BC1-BC2 Battery Charger #1 and #2

CB1-2 Magnetic Breaker 1 Pole 10 A

CB3-4 Magnetic Breaker 1 Pole 16 A

DB1 I/O Diesel Board

F1 Filter

IS1 Isolating Switch

SS1 Lockable 3 Position Selector Switch

VMB1 ViZiTouch Main Board



All wiring between the controller and diesel engine shall be stranded

(NFPA20)

Wiring between controller and engine (terminals 301, 302, 303, 304, 305,

310, 311, 312, 2 ,3 ,4 ,5) must be #14AWG as minimum.
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Built to the latest edition of the NFPA 20 standard

Diesel Engine Fire Pump Controller
12VDC or 24VDC Negative Ground

Terminal Diagram

Drawing for information only.

Manufacturer reserves the right to modify this drawing without notice.

Contact manufacturer for "As Built" drawing.
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Louver Connection
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Diesel Engine Fire Pump Controller
12VDC or 24VDC Negative Ground
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Jockey Pump Curve
Encompass 2.0 - 19.5.6

CALLAGHAN PUMP & CONTROLS, INC.

106 HOBART ST ·  HACKENSACK, NJ 07601

PHONE: 201-621-0505 · FAX: 

Item number

Service

Quantity

Quote number

Date last saved

Flow, rated

Head, rated

Fluid density

: 002

:

: 1

:

: 27 Jan 2020 9:54 AM

: 15.00 USgpm

: 369.3 ft

: 0.999 / 0.999 SG

Size : PVM(X)3-17

Stages : 17

Speed : 3500 rpm

Based on curve number : PVM(X)3-17

Efficiency : 56.08 %

Power, rated : 2.77 hp

NPSH required : 13.66 ft

Viscosity : 1.00 cP

Cq/Ch/Ce/Cn  [ANSI/HI 1.1-1.5-1994] : 1.00 / 1.00 / 1.00 / 1.00



Technical Data 

Submittal Document

Project: 

Customer: 

Engineer: 

Pump Manufacturer:

February 2019

Contents:

Data Sheets 

Dimensional Data

Wiring Schematics

Field Connections

The drawings included in this package are for controllers Note: 

Model JP2
Across the Line Start

Jockey Pump Controller

19-20 Industry (3HP 1/60/230V)

Active Fire

Aurora
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Technical Data
Model JP2 Jockey Pump Controller

This is a Marketing document. Please consult factory for more information.  

Manufacturer reserves the right to modify this information without notice
February 2019

Underwriters Laboratory (UL) UL508A - Industrial Pump Controllers

CSA CSA C22.2 No. 14 Industrial Control Equipment

New York City Accepted for use in the City of New York by the Department of Buildings

See page 4 for details

Optional

   CE Mark Various EN, IEC & CEE directives and standards

Enclosure

Protection Rating

    Standard: NEMA 2 (IP31)

Optional

   NEMA 12

   NEMA 3

   NEMA 3R

   NEMA 4

• Wall mounting lugs ( x4) • Red RAL3002
• Powder coating

M

   NEMA 4X-304 sst painted

  
   NEMA 4X-316 sst painted

  

Shortcircuit 

Withstand 

Rating

200V to 240V

1ph

HP

 ALL JPx

 7.5HP Max.

10HP Max.

1HP Max.

Standard: NEMA 2 (IP31)

 ALL JPx

✔

✔
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Technical Data
Model JP2 Jockey Pump Controller

This is a Marketing document. Please consult factory for more information.  

Manufacturer reserves the right to modify this information without notice

Fuseless Motor 

Starter

• Main disconnect - padlockable -  rotary type handle - door interlocked

• Thermo-magnetic motor protector

• Contactor

Control Circuit • 24V.AC

 iPD+ Operator 
• Solid state controls

• All adjustments on door front

• Navigation pushbuttons

Pressure Sensing

• Pressure transducer for fresh water application 316 stainless steel construction

• Rated for 0-600psi working pressure

• Pressure sensing line connection ¼” Male NPT

• Manual motor start/run LED

• Automatic motor start/run LED

• Motor overload

• Pressure reading

• Start pressure

• Stop pressure

• System pressure

• System pressure diagnostic LED’s

• Green: system pressure at or above stop pressure

• Yellow: system pressure between start and stop pressure

• Red: system pressure at or below start pressure 

• AUTO mode

• OFF mode

Timers • Delay start timer (on delay)

• Visual countdown

Counters
• Pump start counter

• Elapsed timer meter (hours / non-resettable)

Operators
• OFF-AUTO pushbutton

•  Start and Stop pushbutton

Operation

Automatic Start Start on pressure drop

Manual Start Start pushbutton

Stopping Stop pushbutton

Timers
Field adjustable & 

visual countdown • Delay start timer (on delay)
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Technical Data
Model JP2 Jockey Pump Controller

This is a Marketing document. Please consult factory for more information.  

Manufacturer reserves the right to modify this information without notice
February 2019
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Frequency, f (Hz) 

RRS for Nonstructural Components Testing 

Horiz. Level 1 Vert. Level 1

Seismic 

Seismic 

Company

TRU Compliance, LLC
TWEI Project No.: 15014

Mounting 

details
Rigid wall mounting

Seismic 

Information

Building 

Code

Test 

Criteria

Seismic 

Parameters
SDS z/h P

IBC 

2015, 

CBC 

2016

ICC-

ES 

AC156

ASCE 7-10 

Chapter 13

2.0 1.0 1.5 3.20 2.40 1.33 0.53

3.2 0.0 1.5 3.20 1.28 2.13 0.85

Notes:

• Components are tested in accordance with ICC-ES AC156, IBC 2015 & CBC 2016. 
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Technical Data
Model JP2 Jockey Pump Controller

This is a Marketing document. Please consult factory for more information.  

Manufacturer reserves the right to modify this information without notice
February 2019

iPD+

1 - Power on LED

2 - System status LED

3 - Digital display

4 - Hand start LED

5 - START pushbutton

6 - STOP  pushbutton 

7 - Auto start LED

8 - Navigation keypad

9 - ON - OFF pushbutton

AUTOHAND

9

5

6

3 2

1

8

74









Star Warehouse Expansion 

Commodities List 

311.2  Moderate-hazard storage, Group S-1. 

Storage Group S-1 occupancies are buildings occupied for storage uses that are not 
classified as Group S-2, including, but not limited to, storage of the following: 

• Aerosol products, Levels 2 and 3

• Aircraft hangar (storage and repair)

• Bags: cloth, burlap and paper

• Bamboos and rattan

• Baskets

• Belting: canvas and leather

• Books and paper in rolls or packs

• Boots and shoes

• Buttons, including cloth covered, pearl or bone

• Cardboard and cardboard boxes

• Clothing, woolen wearing apparel

• Cordage

• Dry boat storage (indoor)

• Furniture

• Furs

• Glues, mucilage, pastes and size

• Grains

• Horns and combs, other than celluloid

• Leather

• Linoleum

• Lumber

• Motor vehicle repair garages complying with the maximum allowable quantities of
hazardous materials listed in Table 307.1 (1) (see Section 406.8)

• Photo engravings

• Resilient flooring

• Self-service storage facility (mini-storage)

• Silks

• Soaps

• Sugar

• Tires, bulk storage of

• Tobacco, cigars, cigarettes and snuff

• Upholstery and mattresses

• Wax candles



311.3 Low-hazard storage, Group S-2. 

Storage Group S-2 occupancies include, among others, buildings used for the storage of 
noncombustible materials such as products on wood pallets or in paper cartons with or 
without single thickness divisions; or in paper wrappings. Such products are permitted to 
have a negligible amount of plastic trim, such as knobs, handles or film wrapping. Group 

S-2 storage uses shall include, but not be limited to, storage of the following:
• Asbestos

• Beverages up to and including 16-percent alcohol in metal, glass or ceramic
containers

• Cement in bags

• Chalk and crayons

• Dairy products in nonwaxed coated paper containers

• Dry cell batteries

• Electrical coils

• Electrical motors

• Empty cans

• Food products

• Foods in noncombustible containers

• Fresh fruits and vegetables in nonplastic trays or containers

• Frozen foods

• Glass

• Glass bottles, empty or filled with noncombustible liquids

• Gypsum board

• Inert pigments

• Ivory

• Meats

• Metal cabinets

• Metal desks with plastic tops and trim
• Metal parts

• Metals

• Mirrors

• Oil-filled and other types of distribution transformers

• Parking garages, open or enclosed

• Porcelain and pottery

• Stoves

• Talc and soapstones

• Washers and dryers
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1.0 Regional Road Network

The Star Warehouse Expansion project site is approximately 36.9 acre parcel located on the
west side of NYS Route 32 in the Town of Cornwall, New York. The site is currently occupied
with 185,835 feet of warehousing. The site location is shown in Attachment A Figure 1. In
compliance with SEQR, this study examines Existing Conditions, and cumulative impacts of this
and other area projects. 

The major north-south road closest to the project site is NYS Route 32. NYS Route 32 is
classified by New York State Department of Transportation (NYSDOT) as a urban minor arterial
and has one eleven foot travel lane in each direction. The speed limit on NYS Route 32 is 55
miles per hour in the area of the project site. 

Interstate 87 (The Thruway) parallels NYS Route 32 with interchanges at Interstate 84 in
Newburgh and Route 17 (Soon to be Interstate 86) Harriman interchange. The Thruway
provides for regional north south travel in this section parallel to NYS Route 32

2.0 Local Setting 

The project site is located in a suburban setting with mixed commercial and residential uses.
Attachment A Figure 1 illustrates the transportation network in the project vicinity. 

This study investigates the following unsignalized intersection of Industry Drive and NYS Route
32. 

3.0 Existing Conditions

The project site has a single primary access point onto NYS Route 32, from Industry Drive.
Industry Drive is a private road, approximately 30 feet in width, which provides access to the site
(20 Industry Drive) and an adjoining warehouse property to the south at 18 Industry Drive. The
subject property has a second access drive to Creamery Hill Road to the north, which also
accesses NYS Route 32. The Creamery Hill driveway is typically not used by employees,
visitors or deliveries to and from the site.    

Existing Peak Hour Volumes

Traffic counts were collected at the single studied intersection, NYS Route 32 and Industry
Drive. Hourly volume data was obtained on April 6, 2022, 7:00 a.m. to 9:00 a.m. and 4:00 p.m.
to 6:00 p.m. at NYS Route 32 and Industry Drive as shown in Attachment B. The traffic analyses
is based upon traffic flow rates that are represented by the fifteen minute flow rates in the peak
hours. Peak hour factors are adjustments to increase traffic flows to the 15 minute peaking
characteristic of the location.

Attachment A Figure 2 shows existing peak hour turning movement volumes at the intersection
of Industry Drive and NYS Route 32.
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Effects of Covid-19 Pandemic

Traffic data from the New York State Department of Transportation’s count station on NYS
Route 32 pre COVID were compared to more recent data in the same section of roadway to
determine the impact of the COVID-19 pandemic on 2022 traffic counts. This Covid-19
pandemic review is provided in Attachment C with background data in Attachment D. The
review concluded that no adjustment was needed for the existing April 2022 traffic.

Accident Data

Region 8 Orange County data covering 2016 and 2017, the most recent data available, was
examined for High Accident Locations (HAL) extending into Route 32 within one- half mile of the
site (Stations 32 83011066 to 32 83011075) in either direction.

HAL locations include Priority Investigation Locations (PIL) Safety deficient Locations (SDL) and
Priority Investigation Intersections (PII) locations. The systematic identification of locations with
high accident exposure is outlined in New York State Department of Transportation’s (NYSDOT)
Safety Investigation Procedure Manual, June 2000. PIL locations represent the five percent
worse locations based on a 99.9 percent confidence level. SDL locations represent the next ten
percent of locations (NYSDOT Safety Data Integration Project Concept of Operations Report,
May 9 2013).

The 2017 data showed no PIL, SDL, nor PII locations in this mile section of road. 

The 2016 indicated a 0.4 mile SDL section north of the site 32 83011071 to 32 83011074 as
shown in Table 1.

* In this section CR 65, CR 79, Creamery Hill
Road and Hess Road intersect NYS Route 32.
** 2017 did not meet listing criteria.

3.65Exposure 
3.32Upper Control Limit
0.12Severity rating

2
Accidents at
intersections 

10Accidents total

6
Property damage
only

4Injury
0Fatalities

Year 2016 **Category

Table 1
 Roadway Safety 

Given that the Exposure is slightly above the Upper Control Limit in 2016, the fact it was below
the limit in 2017 is not unusual. The Severity Index in this case is relatively low in 2016.
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Accident data from 2016 to 2021 was review for the three tenth miles sections at the Industry
Drive intersection with NYS Route 32. Table 2 gives a summary of accidents from attachment
C. The three tenth of a mile sections had on average one vehicle collision with another vehicle
per year and none reported with trucks. Of 20 collisions reported over a five year period, 15
were with animals or off road objects. 

* Hours of operation Monday to Friday 8:00 a.m. to 5:30 p.m. And Sunday
8:00 a.m. to 12:00 p.m.
Operating hours expanded 30 minutes to include time for employees to enter
and leave the site.
** . (usually deer)
*** one avoiding other vehicles

Rear end
 wet pavement

following too close

Rear end driver
inattention

Rear end snow/ice

Overtaking unsafe
lane change

Alcohol involved
Causes Vehicle
collisions with other
vehicles

00
Collisions involving
Trucks 

32
Collision with other
vehicle (see below)

45 ***
Collisions with
stationary object

33
Collisions with
animal **

1010Total collisions

Collisions During
Operating Hours *

Collisions Outside
Operating Hours *

Category

Table 2
 Collisions 2016 to 2021

NYS Route 32 Road Speed Study

The speed of vehicles traveling on NYS Route 32 is important for assessing the safety of future
vehicles entering and exiting the project site. The speed limit on NYS Route 32 is 55 miles per
hour in vicinity of the Industry Drive. 

A speed survey was conducted on NYS Route 32 approaching Industry Drive. The 85th
percentile speeds (the speed at which 85 out of every 100 vehicles are driven at or under) is
typically considered as the design speed
. 
Speed data was collected all day Tuesday, January 25th and Wednesday, January 26 2022.
The southbound survey undercounted vehicles and the survey was redone Tuesday April 5
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2022. The period from 9 a.m. to 4 p.m. was used to represent clear, daylight, uncongested
periods for traffic. Table 3 indicates the number of observations and 85th percentile speeds.
The speeds approaching Industry Drive are graphically shown for clear, daylight, uncongested
conditions as 59 mile per hour northbound (Attachment F Figure 1) and 56 miles per hour
southbound (Attachment F Figure 2) .

Source: Attachment G 

56 mph363155 mph9002Southbound Two Days

59 mph188759 mph4914Northbound One Day

85th Percentile
Speed

Vehicles
85th Percentile

Speed
Vehicles

Clear Daylight Uncongested
Conditions

All ConditionsDirection
Approaching Industry

Drive

85th Percentile Speeds 

Table 3

Industry Drive Sight Distance 

Sight distance is typically defined as the distance a motorist can see objects or approaching
vehicles before their line of sight is blocked by an obstruction. Stopping sight distance is defined
as the distance needed for drivers to see an object on the roadway ahead and bring their
vehicles to a complete stop before colliding with the object. Stopping sight distance is derived
using vehicle speed and also accounts for the vertical geometry of the road (grades). While
stopping sight distance is “fundamental to intersection operation”1 ,“To enhance traffic
operation, intersection sight distance that exceed stopping sight distances are desirable along
the major road”.2  The speed data near the Industry Drive driveway, described above was used
for the estimation of stopping sight distance and intersection sight distance.   

“‘The recommended stopping sight distances are based on passenger car operations
and do not explicitly consider design for truck operations....Separate stopping sight
distances for trucks and passenger cars, therefore, are not generally used in highway
design”

‘There is one situation in which the goal should be to provide stopping sight distances
greater than the design values in Table 3-1. Where horizontal sight restrictions occur on
downgrades, particularly at the ends of long downgrades where truck speeds closely
approach or exceed those of passenger cars, the greater height of eye of the truck driver
is of little value.” (AASHTO, 3-6 and 3-73).

The exception for a long downhill does not apply for the driveway at Industry Drive since the
grades on NYS Route 32 are relatively level in the area of the driveway. 

                                  June 28, 2022

Star Warehouse Expansion Transportation Study
4

3 Ibid.

2 Ibid. 

1 American Association of State and Highway Transportation Officials (AASHTO), A Policy on Geometric Design of
Highways and Streets, 7th Edition 2018, pages 9-35.



The project engineer (Pietrzak & Pfau, PLLC) surveyed the intersection sight distance at the
Industry Drive shared driveway and found the distance to be 550 feet to the north and 585 feet
to the south. These distances meet the stopping sight distance criteria for the "all conditions"
85th percentile speeds for both northbound and southbound traffic (Table 4). For clear, daylight
uncongested conditions 85th percentile speeds are met (Table 4).  

Vehicles waiting to make left turns into the site can be seen by following vehicles for 634 feet
allowing for sufficient stopping sight distance for northbound vehicles. Left turning vehicles into
the site can see approaching vehicles from the north 600 feet which is sufficient to meet
stopping sight These sight distances are based upon surveys by the project engineer Pietrzak &
Pfau, PLLC. 

The stopping sight distance criteria are appropriate to the design of new intersections or
driveways. Stopping sight distance less than the criteria can be left in place for projects
on existing roads (See ASSHTO Page 3-71). In this instance, the accident history does not
show that local crashes are related to the driveway, rather they are primarily related to animal
crossings and vehicles running off the road. An intersection driveway sign with auxiliary plate for
trucks could provide additional warning to drivers on NYS Route 32, approaching the
intersection. The addition of a sign should be considered as part of the Highway Work Permit
process.
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4 New York State Department of Transportation (NYSDOT) Highway Design Manual Attachment 5C
Intersection Sight Distance charts Table 53-c and Jan 15 2015 same as AASHTO ** Tables 9-7 and
9-9.

3 American Association of State and Highway Transportation Officials (AASHTO), A Policy on
Geometric Design of Highways and Streets, (current edition 7th Edition 2018).

2 Design values, are calculated values raised to nearest 5 mile per hour increment

1 Interim values between five mile per hour increments calculated values based on AASHTO ^** time
gaps for passenger cars and combination trucks Tables 9-6 and 9-8

*** Umcongested daylight clear weather conditions.
** Meets sight distance.
^ Does not meet sight distance.

950*930*Left turn 1

915*915*Right turn 1

Combination Trucks
620*610*Left turn 1

565**565**Right turn 1

Passenger Cars
NYSDOT 4

Intersection Sight
Distance

555**555**510**495**Passenger car

AASHTO (Tables 3-1,
9,7, and calculated
values) 3

Stopping Sight
Distance

59595655At Speeds

9 a.m. to 4
p.m.***

All9 a.m. to 4
p.m.***

AllCondition

NorthboundNorthboundSouthboundSouthboundDirection of Travel
Sight Distances for 85th Percentile Speeds (MPH) 2Sight Distance

Table 4
Sight Distances

Existing Parking and Loading 

The Town Zoning Code was reviewed for required parking and loading areas (Section 158-16
C(4). 

Sufficient loading berths to provide adequately for the proposed use shall be provided.
The Planning Board shall, in consultation with the applicant, determine the appropriate
number of loading berths specific to such use (Source Cornwall Town code 158-16 C
(4)).
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Table 5 indicates existing loading areas.

* From Pietrzak and Pfau Engineering and Surveying
PLLC, Warehouse Expansion Existing Conditions,
4-7-2022.

11
Large for tractor
Trailers

ExistingCategory

Table 5
 Existing Loading Areas

The number of loading areas required is based on discussions between the Planning Board and
Applicant. 

Table 6 indicates existing paved parking. Many of these spaces are currently unlined.

* From Pietrzak and Pfau Engineering and Surveying
PLLC, Warehouse Expansion Existing Conditions,
4-7-2022.

88Paved Parking
ExistingCategory

Table 6
 Existing Parking

4.0 Future No-Build Traffic Conditions

Typically a project's traffic impact is determined by comparing future traffic conditions without
the project's traffic (the 2024 No-Build Condition) to traffic conditions with project-generated
traffic (the 2024 Build Condition). 

No-Build traffic conditions are ascertained based on a number of factors: (1) improvements in
the local road network that are planned or underway; (2) traffic from general population growth
in the local area and, (3) traffic from identified development projects in the project site vicinity
excluding the Star Warehouse project. The two future conditions, No Build Condition and Build
Condition, provides for identification of both the cumulative impact and the specific impacts of
the Project, as required by SEQR.

The Orange Country Transportation Council Federal Fiscal years 2020-2024 Transportation
Improvement Program did not list any proposed projects on NYS Route 32 in the Town of
Cornwall.

Maintenance projects such as guardrail replacement, pavement reconditioning, bridge repairs
may also occur as part multi-county or specific projects and would not directly impact level of
service analysis. As a result, roadway improvements were not included into the future No-Build
Condition or Build Condition traffic analysis.  
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Background growth of 0.5 percent annually over three years was added to the No-Build and
Build volumes to account for local growth and other projects not included in the list of No-Build
projects. It is not unusual for many areas to experience stagnant or declining traffic volume
growth in New York State. This growth is consistent with growth factor used for the Storm King
Art Center4.

The Town of Cornwall was contacted with regard to proposed projects before the Town
Planning Board. Kristen O’Donnell, Principal Planner with Lanc & Tully indicated two projects in
the Town of Cornwall. The two projects are the Storm King Art Center expansion and the
Treetop Warehouse. Ms. O'Donnell contacted the Village of Woodbury to confirm they had no
pending projects of traffic concern to the south of the site.

The Storm King Art Center is not open during the morning commuter rush hours5 so no
additional traffic from this development was assigned. The traffic on NYS Route 32 at Industry
Drive as a result of Storm King Art Center was based on their traffic evaluation. The difference
between their Build and No-Build Conditions for 20236 was estimated and an annual growth
factor of two percent for an additional ten years was projected7 This results in an increase of six
trips southbound and one trip northbound on NYS Route 32 at the site driveway. 

The second No Build Project, Treetop Warehouse, at 2615 US Route 9W Cornwall is shown in
Table 7 and 8. The proposed Treetop Warehouse project site is located approximately 5.5 miles
northwest of the subject site, on Route 9W. Distribution was estimated based on the location
and roadway network.

The No-Build traffic for the intersection of Industry Drive and NYS Route 32 is shown in
Attachment A Figure 3.

*** Trips per in 1000 square feet.

** See text discussion of Storm King Art Center.

* Hourly Trip Generation Rates from Institute of Transportation Engineers Trip Generation Manual
11th edition, 2021.

0.0960.0370.0300.102
Treetop Warehouse 2,053,593
square feet (150)

OUT
(Trips/

Units ***)

IN
(Trips/

Units ***)

OUT
(Trips/

Unit ***)

IN
(Trips/ 
Unit ***)

P.M. Peak HourA.M. Peak Hour 

Weekday

Trip Rates *

Land Use
{ITE Code}

Table 7
Other Project ** Trip Generation Rates
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6 Bid Figures 6 and 10.

5 Ibid. page 9.

4 Storm King Art Center Master Plan Traffic Evaluation. VBH, Albany, June 2020, page 7.



** Trips on US Route 32 south of Angola Road from Storm King Art Center Master Plan
Traffic Evaluation. VBH, Albany, June 2020,

 See table 7.

761000Storm King Art Center **

2731977627162209
Treetop Warehouse 2,053,593
square feet (150) *

Total
Trips

OUT
(Trips)

IN
(Trips)

Total
Trips

OUT
(Trips)

IN
(Trips)Land Uses 

P.M. Peak HourA.M. Peak Hour

Trips Generated

Table 8
 Other Project Trip Generation Summary

5.0 Future Build Traffic Conditions

Project Trip Generation and Distribution

The Applicant, proposes a 50,000 square foot expansion of the existing warehouse building,
which has 185,835 square feet of space. Industry Drive is used by the 185,835 square foot
existing Star warehouse and by the adjacent warehouse with approximately 131,500 square
feet of space. The total warehouse space currently utilizing Industry Drive is 317,335 square
feet. Table 9 shows the trip generation rates during the peak hour. The actual trip rate is based
on the total square footage of all the buildings using Industry Drive and traffic using Industry
Drive, as counted in April 2022. The actual counted trips rates more closely match the rates for
typical "Warehouse" as opposed to "Light Industrial use". 

The Light Industrial use rates were included to provide a sensitivity analysis, as requested by
the Town of Cornwall. As shown in Table 9, the trip generation rates for Light Industrial uses are
higher than for Warehouse uses. These rates were used to both generate traffic for the site, and
to analyze the future level of service at the studied location. The use of Light Industrial rates
provides a "worst case" traffic generation scenario, as further described below. 
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*** 131,500 adjacent site plus 185,835 square foot existing Star Warehouse.

** Trips per in 1000 square feet.

* Hourly Trip Generation Rates from Institute of Transportation Engineers Trip Generation Manual 11th
edition, 2021.

0.1510.0570.0320.072
Actual rate based on existing 317,335 square feet
and traffic counts April 2022 ***

0.4210.0680.0910.66550,000 square feet Light Industrial (110) *

0.1380.0540.0420.142Proposed 367,335 square feet Warehouse (150) *

0.1470.0570.0450.149Existing 317,335 square feet Warehouse (150) *

OUT
(Trips/

Units **)

IN
(Trips/

Units **)

OUT
(Trips/
Unit **)

IN
(Trips/
Unit **)

Land Uses {ITE Code}

P.M. Peak HourA.M. Peak Hour

Trip Rate

Table 9

Star Warehouse Project Trip Rate Summary

Table 10 shows the trip generation during the peak hours for the existing and proposed
warehouse space using rates from the Trip Generation Manual, (Table 9).

Trips generated are based on rates of 317,335 square feet for both existing and 367,335 square
feet as proposed. Use of the same rate generates slightly higher number of trips for the expansion.

11831138
50,000 square feet Warehouse
Expansion Trips

755421721755367,335 square feet Warehouse (150)

644618611447317,335 square feet Warehouse (150)

Total
Trips

OUT
(Trips)

IN
(Trips)

Total
Trips

OUT
(Trips)

IN
(Trips)Land Uses {ITE Code}

P.M. Peak HourA.M. Peak Hour

Trips Generated

Table 10
 Star Warehouse Expansion Project Trip Generation Summary

Table 11 shows the difference between trip generation as a 50,000 square foot Warehouse
expansion compared to a 50,000 square feet of a stand alone Light Industrial use.
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** See Table 10 for trip generation.

* See Table 9 rates. No adjustment was made for trips internal to Industry Drive between the Light
Industrial and Warehouse uses in Industry Drive. Values used are higher than treatment as stand
alone Warehouse use. 

1183103850,000 Square feet Warehouse (150) **

Build Condition

242133853350,000 square feet Light Industrial (110) *

Sensitivity Analysis

Total
Trips

OUT
(Trips)

IN
(Trips)

Total
Trips

OUT
(Trips)

IN
(Trips)Land Uses {ITE Code}

P.M. Peak HourA.M. Peak Hour

Trips Generated

Table 11
 Star Warehouse Expansion Project Trip Generation Sensitivity

Traffic Distribution

Figure 4 shows the anticipated traffic distribution of Project traffic, based on a Light Industrial
use or Warehouse land use codes. The trip distribution is based upon the existing distribution of
traffic on Industry Drive at NYS Route 32. The Light Industrial use analysis was requested by
the Town of Cornwall and shows the degree of sensitivity to site traffic increases.  

Figure 5 show the site generated traffic associated with the proposed Warehouse development.
Figure 6 - Build Traffic shows the site generated Warehouse trips (Figure 5) added to the
No-Build volumes (Figure 3).

The light industrial use sensitivity traffic volumes are shown in Figure 7. Figure 8 shows the
Light Industrial sensitivity volumes (Figure 7) added to the No Build volumes in Figure 3.  

Future Parking and Loading 

Future Loading

The number of loading areas required is based on discussions between the Planning Board and
Applicant, according to the Town Code (158-16B (38). Table 12 indicates existing and proposed
loading areas.
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* Source: * From Pietrzak and Pfau Engineering and Surveying PLLC,
Warehouse Expansion Existing Conditions, 4-7-2022.

411Large for tractor
Trailers

Additional ProposedExistingCategory

Table 12
 Loading Areas

Future Parking

The number of existing and proposed parking spaces are outlined below in Table 13. The
required number of proposed parking spaces are based on the newly proposed warehouse
square footage and not on employees. The requirement of 236 spaces, based on the total
warehouse square footage equates to 472 employees (one space per two employees {158-16 B
(38)}). This number of employees is far greater than anticipated for the facility and a rate far
exceeding use based on existing parking spaces. 

*** All added.
** 22 paved spaces being added.
* Percentage of parking spaces per 1000 square feet.

Sources: Pietrzak and Pfau Engineering and Surveying PLLC, Warehouse Expansion Plans
Banked Parking Plans , 4-7-2022.
Pietrzak and Pfau Engineering and Surveying PLLC, Warehouse Expansion Existing Conditions,
4-7-2022.

Based on square
footage from
158-16 B (38)

236 (100%)24088
Subtotal

Require approval
under 
158-16 A (7)(b)

130***0
Land Banked

Minimum 25% of
total 1000s of
square feet 
158-16 A (7)(c)

59 (25%*)110** (47%*)88 (47%*)

Paved Parking

Required as
Proposed

ProposedExistingCategory

Table 13
 Parking Areas
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The Parking Generation Manual (Institute of Transportation Engineers 5th Edition, January
2019) provides estimates for parking based upon Warehouse studies (ITE Code 150). The
Parking Generation Manual indicates an average parking rate of 0.39 spaces per 1000 square
feet and 0.47 spaces per 1000 square feet at the upper 95% confidence level. These rates
equate to 93 spaces on average and 111 for the 95th percentile. The 110 proposed spaces are
sufficient to meet average parking spaces required and one less than the 95th percentile of
spaces needed. The proposed parking meets the existing rate of parking per 1000 square feet
and is nearly double the minimum rate allowable. The proposed parking spaces are sufficient to
handle typical current rate of parking availability and with the banked parking more than doubled
the current parking availability rate. 

6.0 Level of Service Conditions

Existing Conditions Level of Service

Level of service is a grade descriptor A to F, of how well intersection movements work using
delay as the primary operating characteristic. As delays increase so does driver frustration.
Volume to capacity ratio is also used as determinate of level of service. Level of service criteria
is described in Attachment H.  

The level of service was determined for Industry Drive at NYS Route 32 for the Existing
condition. The level of service analyses for this location is provided in Attachment I.

All of the studied intersection lane groups operate with additional available capacity and operate
at the most efficient levels of service A to B during the a.m. peak hour and level of service A to
C in the p.m. peak hour. Level of service is summarized in Table 14.

No-Build Level of Service

In the No-Build condition, the level of service at the studied intersection can be expected to
remain at efficient levels of service A to C with no change in level of service from the Existing
Condition (see Table 14).

Build Condition and Sensitivity Analysis at Industry Drive and US Route 32

The Project site is projected to add 10 trips in the a.m. peak hour and 11 trips in the p.m. peak
hour. The sensitivity analysis using light industrial for the expansion would add 38 trips in the
a.m. peak hour and 24 trips in the p.m. peak hour.

The level of service will remain unchanged from the Existing Condition through both the Build
condition (proposed Warehouse use) and Sensitivity Build Condition (treating the 50,000 square
feet as light industrial). See Table 14
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L = left, R= right, T = through, (e.g. SWB - L = Southwest bound left).
Volume to Capacity ratios rounded to hundredths

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound., NWB = Northwest bound

C (20.4) 0.26B (14.1) 0.04EB - L, RIndustry Drive

A (9.0) 0.01A (8.5) 0.02NB - LNYS Route 32

Sensitivity analysis using Light Industrial Use instead of Proposed Warehouse (Build Condition)

C (19.4) 0.21C (18.7) 0.18C (16.6) 0.16B (13.7) 0.03B (13.6) 0.03B (12.9) 0.02EB - L, RIndustry Drive

A (9.0) 0.01A (9.0) 0.01A (8.7) 0.01A (8.5) 0.01A (8.4) 0.01A (8.4) 0.01NB - LNYS Route 32

As Proposed

 BuildNo Build Existing Build No Build Existing
Approach
Direction -
Movement

Intersection
Road

P.M. Weekday Peak HourA.M. Weekday Peak HourLane Group

Levels of Service (Delay in Seconds per vehicle) Volume to Capacity Ratio

Table 14
 Level of Service Summary All Conditions

Unsignalized Intersection of Industry Drive and NYS Route 32

7.0 Mitigation

The proposed project will result in the reconstruction of the site access including the removal of
an existing island. A replacement sign will be placed further from the travel lanes and out of the
state right-of-way. These site access changes are subject to New York State Department of
Transportation Highway Permit Approval. These improvements are intended to improve safety.
As part of the proposed expansion, Industry Drive would be resurfaced in its existing footprint.
The existing guiderail that runs along Industry Drive near Woodbury Creek will be replaced.

New wayfaring signs are proposed primarily to help new truck drivers, new employees, and
package mail delivery drivers and will include direction to 19 Industry Drive not only at the
entrance but at the two junctions as vehicles traverse Industry Drive.

Parking and Loading is more than adequate to meet zoning requirements. The land banking of
130 spaces provides assurance that the facility parking needs can be met in the future. The
newly proposed parking and loading areas will be delineated with pavement markings as part of
the construction process. Land banking of spaces is an environmental mitigation to reduce
impervious pavement when applicable. Land banking can be permitted under 158-16 A (7)(c) of
the Cornwall Town Code.

The  emergency access at the northwest corner of the property connecting to Star Road will be
improved. This emergency access is currently an unpaved road with no controls. The drive will
be paved and  will be gated and locked to prevent unauthorized use. A standard Town of
Cornwall emergency service lock box will be used at the emergency access.
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A number of accidents near the site involved vehicles running off the road, and the cause of
those accidents is unknown. The Applicant will work with NYSDOT for the removal of any
vegetation in the NYS Route 32 right-of-way near the site entrance, which may improve safety. 

The applicant will work with the NYSDOT regarding any necessary driveway warning signs and
associated TRUCK or other auxiliary plates as part of the Highway Work Permit.
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Figure 1: Location Map
Star Warehouse Property

Town of Cornwall, Orange County, New York
Base Map: USGS, Cornwall Quadrangle, 1994

Approx. Scale: 1 inch = 2,270 feet
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Figure 2:  Existing Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York

File 20018 04/19/2022
WS:\Cornwall Star Warehouse

NYS Route 32

7
4
5
4

1
1

3
7
0

24
24

NYS Route 32

7
2
7
6

1
6

4
1
7

4
6

Industry Drive

A.M. Peak
Hour

P.M. Peak
Hour

Industry Drive



Tim Miller Associates, Inc.,10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Figure 3:  No Build Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York
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Figure 4:  Distribution Site Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York
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Figure 5:  Site Generated Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York
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Figure 6:  Build Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York
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Figure 7:  Sensitivity Site Generated Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York
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Figure 8:  Sensitivity Build Peak Hour Traffic
Star Warehouse Expansion

Town of Cornwall, Orange County, New York
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Attachment C

Pandemic Traffic Adjustment



Covid-19 Pandemic Volume Adjustment 

General Effects

The arrival of the Covid-19 pandemic resulted in major changes to travel patterns especially
commuter patterns as more people started working from home or were no longer working. 

Long-term trends related to the pandemic, and its effects on remote working and resulting
traffic conditions, are being studied by planning and transportation professionals nationwide.
Upwork, a large human resource marketplace completed a survey of over 1000 hiring
managers in December of 20201. At that time 41.8 percent of the workforce was still working
remotely. The survey findings indicate that by 2025 remote workers will be approximately 22
percent of the workforce (36.2 million), as compared to 12 percent of the workforce (19.4
million) prior to the pandemic. This is an 87 percent increase from pre-pandemic to
post-pandemic conditions. These estimates will vary by region, locality and type of work but
the trend is towards increased remote work opportunities. With such large shifts in work and
commuting habits, it is likely that less commuter trips will occur during peak traffic periods in
the near future.

Although working remotely or telecommuting can be done for certain jobs there are many
jobs that require traveling to a workplace. Just as telecommuting increased during the
pandemic, so has shopping online, and watching entertainment and events online. Some
business sectors suffered the work trips less than others. Warehousing is every hands on
work with few exceptions. 

Traffic Pandemic Adjustment

The New York State Department of Transportation (NYSDOT) has recognized the changes
in traffic patterns throughout New York. The NYSDOT provided guidance for traffic
professionals in a memo dated August 11, 2020, “Traffic Data Collection Guidance During
Covid-19 Pandemic”. This procedure takes into account the changing traffic patterns
occurring with the pandemic and pandemic related restrictions.

In summary, the guidance recommends using pre-pandemic traffic data, where available,
and adjusting that data with reasonable growth rates. 
 
Table C-1 compares average weekday peak hour traffic counts collected by the NYSDOT on
Route 32 from March 2016 to counts collected for this project in January 2022. The counts
were collected at the same location, approximately 0.3 miles south of Industry Drive
(Attachment D). The average weekday peak hour is based upon data collected between
Monday 6 a.m. to Friday noon. 

Appendix C Existing Condition Volume Adjustment 

C-1

1

https://www.businesswire.com/news/home/20201215005287/en/Upwork-Study-Finds-22-of-American-Workforce-Will-Be-
Remote-by-2025



As shown in Table C-1, the average January 2022 weekday peak hour traffic has increased
during the a.m. peak hour, as compared to 2016 volumes. In the p.m. peak hour, the
volumes are approximately 7.8 percent lower than in 2016. The reasons for the observed
increase in traffic in the a.m. peak hour period is unclear. 

Peak hours used based on the peak hour of the count average
volumes.

1.08791853PM Peak Hour

0.84639537AM Peak Hour

Adjustment
Factor

January
2022

March
2016

Time

Traffic

Route 32 Cornwall Traffic

Table C-1

Commuter traffic on Route 32 between the Village of Cornwall and the Woodbury
interchange of Interstate 87, Route 17/Interstate 81, Route 32 is affected by the traffic at the
interchange and by the Woodbury Premium Outlet Center. The traffic network capacity in
that area was greatly improved by the 2019 completion of the 150 million dollar capacity
improvements at the interchange of Interstate 87, Route 17/Interstate 81 and Route 32. This
increase in capacity may have resulted in changes to morning commuter's routes or selected
travel times to NYS Route 32. 

Since traffic is returning to more normal conditions the Town’s traffic consulted requested
further counts. These counts in April 2022 were compared to the January 2022 on Route 32
directly south of Industry Drive based on the peak hour turning movements at the site. Table
C-2 shows the April 2022 traffic increases have more than closed the gap of pandemic traffic
reduction in the p.m. peak hour between March 2016 and January 2022 in Table C-1.

Peak hours used based on the peak hour of the count average volumes.

1.098557855:15 to 6:15 p.m.

1.137066237:30 to 8:30 a.m.

Increase
Factor

April
2022

January
2022

Time

Traffic

Route 32 Cornwall Traffic 2022

Table C-2

Results

Based upon the traffic data comparisons, no adjustments are recommended for April 2022
counts. 

Appendix C Existing Condition Volume Adjustment 
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Attachment D

Adjustment Count Traffic Data



S
T
A

T
IO

N
:

8
3
0
1
3
7

N
e
w

 Y
o

rk
 S

ta
te

 D
e
p

a
rt

m
e
n

t 
o

f 
T
ra

n
s
p

o
rt

a
ti

o
n

T
ra

ff
ic

 C
o
u
n
t 

H
o
u
rl
y
 R

e
p
o
rt

P
a

g
e

 1
 o

f 
2

R
O

U
T

E
 #

:
N

Y
3
2

R
O

A
D

 N
A

M
E

:
  

  
  

  
  

  
  

 
F

R
O

M
: C

R
 1

0
5
 H

IG
H

L
A

N
D

 R
D

T
O

:
C

R
 1

0
7
 O

R
R

S
 M

IL
L

 N
E

W
B

U
R

G
H

 U
R
C

O
U

N
T

Y
:

O
ra

n
g

e

D
IR

E
C

T
IO

N
:

N
o

rt
h

b
o

u
n

d
F

A
C

T
O

R
 G

R
O

U
P

:
3

0
R

E
C

. 
S

E
R

IA
L
 #

: 
C

J
8

9
F

U
N

C
. 

C
L

A
S

S
: 

1
6

T
O

W
N

:

S
T
A

T
E

 D
IR

 C
O

D
E

:
6

W
K

 O
F

 Y
R

:
1

3
P

L
A

C
E

M
E

N
T
: 

0
.3

 m
i 
S

 o
f 

In
d

u
s
tr

y
 D

r
N

H
S

: 
n

o
L

IO
N

#
:

D
A

T
E

 O
F

 C
O

U
N

T
: 

0
3

/2
2

/2
0

1
6

@
 R

E
F

 M
A

R
K

E
R

: 
  

  
  

  
  

  
J
U

R
IS

: 
C

it
y

B
IN

:
1

0
2

2
2

1
0

N
O

T
E

S
 L

A
N

E
 1

: 
N

B
 t

ra
v
e

l 
la

n
e

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

A
D

D
L
 D

A
T
A

: 
C

la
s
s
 S

p
e

e
d

C
C

 S
tn

: 
  

  
R

R
 C

R
O

S
S

IN
G

:

C
O

U
N

T
 T

Y
P

E
: 
A

X
L

E
 P

A
IR

S
B

A
T

C
H

 I
D

: 
D

O
T

-R
0

8
C

1
3

b
T

S
T

5
1

9
5
H

P
M

S
 S

A
M

P
L

E
: 

1
0

1
0

3
8

3

C
O

U
N

T
 T

A
K

E
N

 B
Y

: 
 O

R
G

 C
O

D
E

: 
T

S
T

  
IN

IT
IA

L
S

: 
J
F

P
R

O
C

E
S

S
E

D
 B

Y
: 

 O
R

G
 C

O
D

E
: 

D
O

T
  

IN
IT

IA
L

S
: 

J
S

1
2

T
O 1

1 T
O 2

2 T
O 3

3 T
O 4

4 T
O 5

5 T
O 6

6 T
O 7

7 T
O 8

8 T
O 9

9 T
O 1
0

1
0

T
O 1
1

1
1

T
O 1
2

1
2

T
O 1

1 T
O 2

2 T
O 3

3 T
O 4

4 T
O 5

5 T
O 6

6 T
O 7

7 T
O 8

8 T
O 9

9 T
O 1
0

1
0

T
O 1
1

1
1

T
O 1
2

D
A

IL
Y

D
A

IL
Y

D
A

IL
Y

H
IG

H
H

IG
H

A
M

P
M

 D
A

T
E

 D
A

Y
 T

O
T
A

L
 C

O
U

N
T

 H
O

U
R

1
T

2
W

3
T

4
F

5
S

6
S

7
M

8
T

9
W

1
0

T
1
1

F
1

2
S

1
3

S
1

4
M

1
5

T
1

6
W

1
7

T
1

8
F

1
9

S
2

0
S

2
1

M
2

2
T

2
3

W
2

4
T

2
5

F
2

6
S

2
7

S
2

8
M

2
9

T
3

0
W

3
1

T

2
5

3
2

4
3

2
8

4
3

8
0

4
4

0
4

9
3

4
0

6
2

8
1

2
4

4
2

7
1

1
3

7
1

0
3

4
4

3
8

1
9

1
0

2
1

4
9

1
0

2
2

0
2

2
8

5
2

5
8

2
4

8
2

4
1

2
5

5
2

5
6

2
9

7
3

7
6

4
1

6
4

7
1

4
1

8
2

7
3

2
2

5
2

1
4

1
5

1
7

8
4

9
4

7
4

7
1

1
7

6
2

4
7

2
8

1
8

1
7

4
3

1
0

5
1

8
7

2
2

9
2

2
2

2
0

0
2

2
5

2
6

7
2

8
9

2
8

8
3

4
0

4
2

5
4

6
8

3
8

7
2

7
9

2
5

6
2

5
9

1
6

2
1

2
2

4
9

2
5

4
6

8
1

7
6

7
5

1
2

6
1

8
1

6
4

5
9

0
1

6
0

2
3

2

A
V

E
R

A
G

E
 W

E
E

K
D

A
Y

 H
O

U
R

S
 (

A
x
le

 F
a
c
to

re
d

, 
M

o
n

 6
A

M
 t

o
 F

ri
 N

o
o

n
)

A
D

T
5

8
4

5
2

4
1

5
1

8
4

6
9

9
1

8
3

2
4

9
2

4
0

2
2

4
2

3
3

2
5

8
2

6
3

2
9

0
3

6
5

4
2

7
4

7
7

4
0

4
2

7
8

2
4

2
2

4
8

1
5

0
1

0
1

4
9

3
7

D
A

Y
S

 C
o

u
n

te
d

4

H
O

U
R

S
 C

o
u

n
te

d

6
9

W
E

E
K

D
A

Y
S

 C
o

u
n

te
d

4

W
E

E
K

D
A

Y
 H

o
u
rs

6
9

A
V

E
R

A
G

E
 W

E
E

K
D

A
Y

H
ig

h
 H

o
u

r

4
7

7

%
 o

f 
d
a
y

1
0

%

A
x
le

 A
d

j.
 F

a
c
to

r

1
.0

0
0

S
e

a
s
o

n
a

l/
W

e
e

k
d

a
y

 A
d

ju
s
tm

e
n

t 
F

a
c
to

r

1
.0

0
6

E
S

T
IM

A
T

E
D

A
A

D
T

4
9
0
8

R
O

U
T

E
 #

: N
Y

 3
2

R
O

A
D

 N
A

M
E

: 
  

  
  

  
  

  
  

 
F

R
O

M
: C

R
 1

0
5
 H

IG
H

L
A

N
D

 R
D

T
O

:
C

R
 1

0
7
 O

R
R

S
 M

IL
L

 N
E

W
B

U
R

G
H

 U
R
C

O
U

N
T

Y
:

O
ra

n
g

e
S

T
A

T
IO

N
:

8
3

0
1

3
7

S
T
A

T
E

 D
IR

 C
O

D
E

:
6

P
L

A
C

E
M

E
N

T
: 

0
.3

 m
i 

S
 o

f 
In

d
u

s
tr

y
 D

r
D

A
T

E
 O

F
 C

O
U

N
T
:

0
3
/2

2
/2

0
1
6



S
T
A

T
IO

N
:

8
3
0
1
3
7

N
e
w

 Y
o

rk
 S

ta
te

 D
e
p

a
rt

m
e
n

t 
o

f 
T
ra

n
s
p

o
rt

a
ti

o
n

T
ra

ff
ic

 C
o
u
n
t 

H
o
u
rl
y
 R

e
p
o
rt

P
a

g
e

 2
 o

f 
2

R
O

U
T

E
 #

:
N

Y
3
2

R
O

A
D

 N
A

M
E

:
  

  
  

  
  

  
  

 
F

R
O

M
: C

R
 1

0
5
 H

IG
H

L
A

N
D

 R
D

T
O

:
C

R
 1

0
7
 O

R
R

S
 M

IL
L

 N
E

W
B

U
R

G
H

 U
R
C

O
U

N
T

Y
:

O
ra

n
g

e

D
IR

E
C

T
IO

N
:

S
o

u
th

b
o

u
n

d
F

A
C

T
O

R
 G

R
O

U
P

:
3

0
R

E
C

. 
S

E
R

IA
L
 #

: 
C

J
8

9
F

U
N

C
. 

C
L

A
S

S
: 

1
6

T
O

W
N

:

S
T
A

T
E

 D
IR

 C
O

D
E

:
7

W
K

 O
F

 Y
R

:
1

3
P

L
A

C
E

M
E

N
T
: 

0
.3

 m
i 
S

 o
f 

In
d

u
s
tr

y
 D

r
N

H
S

: 
n

o
L

IO
N

#
:

D
A

T
E

 O
F

 C
O

U
N

T
: 

0
3

/2
2

/2
0

1
6

@
 R

E
F

 M
A

R
K

E
R

: 
  

  
  

  
  

  
J
U

R
IS

: 
C

it
y

B
IN

:
1

0
2

2
2

1
0

N
O

T
E

S
 L

A
N

E
 1

: 
S

b
 t

ra
v
e

l 
la

n
e

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

A
D

D
L
 D

A
T
A

: 
C

la
s
s
 S

p
e

e
d

C
C

 S
tn

: 
  

  
R

R
 C

R
O

S
S

IN
G

:

C
O

U
N

T
 T

Y
P

E
: 
A

X
L

E
 P

A
IR

S
B

A
T

C
H

 I
D

: 
D

O
T

-R
0

8
C

1
3

b
T

S
T

5
1

9
5
H

P
M

S
 S

A
M

P
L

E
: 

1
0

1
0

3
8

3

C
O

U
N

T
 T

A
K

E
N

 B
Y

: 
 O

R
G

 C
O

D
E

: 
T

S
T

  
IN

IT
IA

L
S

: 
J
F

P
R

O
C

E
S

S
E

D
 B

Y
: 

 O
R

G
 C

O
D

E
: 

D
O

T
  

IN
IT

IA
L

S
: 

J
S

1
2

T
O 1

1 T
O 2

2 T
O 3

3 T
O 4

4 T
O 5

5 T
O 6

6 T
O 7

7 T
O 8

8 T
O 9

9 T
O 1
0

1
0

T
O 1
1

1
1

T
O 1
2

1
2

T
O 1

1 T
O 2

2 T
O 3

3 T
O 4

4 T
O 5

5 T
O 6

6 T
O 7

7 T
O 8

8 T
O 9

9 T
O 1
0

1
0

T
O 1
1

1
1

T
O 1
2

D
A

IL
Y

D
A

IL
Y

D
A

IL
Y

H
IG

H
H

IG
H

A
M

P
M

 D
A

T
E

 D
A

Y
 T

O
T
A

L
 C

O
U

N
T

 H
O

U
R

1
T

2
W

3
T

4
F

5
S

6
S

7
M

8
T

9
W

1
0

T
1
1

F
1

2
S

1
3

S
1

4
M

1
5

T
1

6
W

1
7

T
1

8
F

1
9

S
2

0
S

2
1

M
2

2
T

2
3

W
2

4
T

2
5

F
2

6
S

2
7

S
2

8
M

2
9

T
3

0
W

3
1

T

2
9

0
2

5
6

2
9

3
2

7
4

3
5

1
3

8
5

2
6

7
2

0
7

1
6

7
1

3
2

9
8

6
1

3
0

2
0

1
2

3
7

7
7

1
5

8
2

2
5

3
1

7
2

8
1

2
9

6
2

7
3

2
6

9
3

0
6

2
8

2
2

5
6

2
9

2
3

4
9

3
7

2
2

7
5

1
8

9
1

4
6

1
2

6
8

0
5

3
4

7
2

1
3

7
2

1
7

3
0

1
5

1
0

2
5

8
1

1
2

4
2

0
5

2
8

4
2

6
3

2
4

3
2

7
6

2
7

7
2

9
3

2
9

5
2

6
5

2
9

8
3

0
2

3
7

1
2

3
1

2
0

5
1

4
1

1
2

3
9

8
3

7
4

4
9

2
3

7
1

1
7

4
7

1
3

6
3

0
7

1
1

3
7

1
8

5
2

6
4

2
7

3

A
V

E
R

A
G

E
 W

E
E

K
D

A
Y

 H
O

U
R

S
 (

A
x
le

 F
a
c
to

re
d

, 
M

o
n

 6
A

M
 t

o
 F

ri
 N

o
o

n
)

A
D

T
3

6
1

6
9

3
1

7
6

1
4

0
2

0
5

2
8

8
2

7
2

2
7

0
2

7
4

2
7

3
2

9
6

2
7

8
2

7
1

2
8

8
3

3
4

3
7

6
2

5
8

2
0

0
1

5
1

1
2

7
9

2
5

0
4

6
1
1

D
A

Y
S

 C
o

u
n

te
d

4

H
O

U
R

S
 C

o
u

n
te

d

6
9

W
E

E
K

D
A

Y
S

 C
o

u
n

te
d

4

W
E

E
K

D
A

Y
 H

o
u
rs

6
9

A
V

E
R

A
G

E
 W

E
E

K
D

A
Y

H
ig

h
 H

o
u

r

3
7

6

%
 o

f 
d
a
y

8
%

A
x
le

 A
d

j.
 F

a
c
to

r

1
.0

0
0

S
e

a
s
o

n
a

l/
W

e
e

k
d

a
y

 A
d

ju
s
tm

e
n

t 
F

a
c
to

r

1
.0

0
6

E
S

T
IM

A
T

E
D

A
A

D
T

4
5
8
3

R
O

U
T

E
 #

: N
Y

 3
2

R
O

A
D

 N
A

M
E

: 
  

  
  

  
  

  
  

 
F

R
O

M
: C

R
 1

0
5
 H

IG
H

L
A

N
D

 R
D

T
O

:
C

R
 1

0
7
 O

R
R

S
 M

IL
L

 N
E

W
B

U
R

G
H

 U
R
C

O
U

N
T

Y
:

O
ra

n
g

e
S

T
A

T
IO

N
:

8
3

0
1

3
7

S
T
A

T
E

 D
IR

 C
O

D
E

:
7

P
L

A
C

E
M

E
N

T
: 

0
.3

 m
i 

S
 o

f 
In

d
u

s
tr

y
 D

r
D

A
T

E
 O

F
 C

O
U

N
T
:

0
3
/2

2
/2

0
1
6



REFERENCE: 1202201

SITE ID: 201450

LOCATION: Rt 32 s/o Industry Dr

Rt 32 s/o Industry Dr

Northbound

Average

SUNDAY  MONDAY  TUESDAY WEDNESDAY THURSDAY  FRIDAY Hour Weekday

Start Time  01/23/22  01/24/22  01/25/22 01/26/22 01/27/22 1/28/2022 Starting Traffic**

12:00 AM * 8 9 6 9 13

12:15 AM * 7 11 8 13 9

12:30 AM * 2 14 18 6 12

12:45 AM * 17 9 12 11 16 12:00 AM 44

1:00 AM * 6 3 5 3 8 40

1:15 AM * 10 12 10 12 12 41

1:30 AM * 3 8 1 5 7 34

1:45 AM * 2 7 5 6 5 1:00 AM 27

2:00 AM * 2 5 9 4 6 29

2:15 AM * 3 6 6 3 5 22

2:30 AM * 4 4 2 1 7 20

2:45 AM * 1 0 3 6 5 2:00 AM 18

3:00 AM * 5 4 2 4 3 15

3:15 AM * 5 12 6 6 7 18

3:30 AM * 5 5 7 9 8 22

3:45 AM * 6 4 1 3 2 3:00 AM 21

4:00 AM * 2 7 4 1 8 23

4:15 AM * 8 10 9 12 6 24

4:30 AM * 14 14 10 7 7 26

4:45 AM * 11 11 14 15 7 4:00 AM 36

5:00 AM * 16 8 8 19 8 41

5:15 AM * 32 42 33 34 37 69

5:30 AM * 19 15 23 17 14 76

5:45 AM * 24 22 16 20 23 5:00 AM 85

6:00 AM * 23 20 20 14 24 94

6:15 AM * 38 35 33 39 22 89

6:30 AM * 52 54 63 56 49 128

6:45 AM * 50 59 51 48 53 6:00 AM 161

7:00 AM * 56 56 68 49 63 199

7:15 AM * 61 63 50 73 52 225

7:30 AM * 71 77 76 68 63 241

7:45 AM * 55 66 59 66 60 7:00 AM 250

8:00 AM * 6 58 57 57 68 253

8:15 AM * 2 74 75 62 64 263

8:30 AM * 31 93 77 89 93 280

8:45 AM * 54 86 73 94 84 8:00 AM 301

9:00 AM * 101 57 93 100 64 320

9:15 AM * 91 69 72 59 80 321

9:30 AM * 58 77 83 63 66 305

9:45 AM * 57 55 54 74 63 9:00 AM 282



REFERENCE: 1202201

SITE ID: 201450

LOCATION: Rt 32 s/o Industry Dr

Rt 32 s/o Industry Dr

Northbound

Average

SUNDAY  MONDAY  TUESDAY WEDNESDAY THURSDAY  FRIDAY Hour Weekday

Start Time  01/23/22  01/24/22  01/25/22 01/26/22 01/27/22 1/28/2022 Starting Traffic**

10:00 AM * 60 69 57 52 57 263

10:15 AM * 52 63 77 48 70 257

10:30 AM * 60 65 63 64 60 248

10:45 AM * 48 69 45 69 58 10:00 AM 241

11:00 AM * 63 79 67 70 61 250

11:15 AM * 58 59 74 49 57 248

11:30 AM * 58 62 70 68 66 250

11:45 AM * 58 63 78 84 87 11:00 AM 266

12:00 PM * 69 65 68 57 63 260

12:15 PM * 50 54 60 54 70 255

12:30 PM * 83 64 66 75 69 262

12:45 PM * 78 68 47 73 57 12:00 PM 258

1:00 PM * 62 69 61 70 69 259

1:15 PM 24 82 74 74 74 * 280

1:30 PM 66 65 77 68 71 * 278

1:45 PM 79 74 82 65 71 * 1:00 PM 285

2:00 PM 63 83 75 68 74 * 294

2:15 PM 82 73 78 79 84 * 297

2:30 PM 72 105 84 73 68 * 309

2:45 PM 68 67 75 78 71 * 2:00 PM 309

3:00 PM 71 76 97 99 88 * 324

3:15 PM 89 99 101 98 117 * 349

3:30 PM 66 72 104 86 81 * 352

3:45 PM 52 88 78 85 88 * 3:00 PM 364

4:00 PM 65 85 80 97 93 * 363

4:15 PM 80 90 98 88 98 * 353

4:30 PM 60 92 92 95 106 * 363

4:45 PM 59 104 90 94 85 * 4:00 PM 372

5:00 PM 72 116 85 108 106 * 387

5:15 PM 89 122 139 131 132 * 424

5:30 PM 64 100 106 99 98 * 429

5:45 PM 53 87 87 103 119 * 5:00 PM 435

6:00 PM 60 100 98 108 89 * 430

6:15 PM 82 109 110 107 89 * 402

6:30 PM 66 78 95 84 102 * 391

6:45 PM 57 60 70 67 75 * 6:00 PM 360

7:00 PM 40 59 69 71 69 * 329

7:15 PM 71 88 92 109 109 * 324

7:30 PM 64 56 58 87 61 * 300

7:45 PM 48 52 66 66 45 * 7:00 PM 289



REFERENCE: 1202201

SITE ID: 201450

LOCATION: Rt 32 s/o Industry Dr

Rt 32 s/o Industry Dr

Northbound

Average

SUNDAY  MONDAY  TUESDAY WEDNESDAY THURSDAY  FRIDAY Hour Weekday

Start Time  01/23/22  01/24/22  01/25/22 01/26/22 01/27/22 1/28/2022 Starting Traffic**

8:00 PM 38 59 46 44 51 * 272

8:15 PM 73 61 74 56 64 * 237

8:30 PM 46 51 52 63 70 * 230

8:45 PM 45 41 48 53 50 * 8:00 PM 221

9:00 PM 37 28 32 47 35 * 206

9:15 PM 31 29 26 32 34 * 173

9:30 PM 26 32 30 42 32 * 148

9:45 PM 15 30 29 26 18 * 9:00 PM 126

10:00 PM 25 19 16 27 32 * 114

10:15 PM 24 25 18 24 20 * 105

10:30 PM 21 20 21 24 15 * 91

10:45 PM 17 12 14 14 14 * 10:00 PM 79

11:00 PM 15 29 28 22 23 * 81

11:15 PM 25 9 11 15 15 * 72

11:30 PM 18 11 10 9 13 * 62

11:45 PM 9 9 10 9 12 * 11:00 PM 59

4564 4915 4949 4931 19419

* no data

** Monday 6 a.m. to Friday noon (NYSDOT)

Monday 8 a.m. to 10 a.m. excluded due to traffic issue 

Sources:  ATI 2022



REFERENCE: 1202201

SITE ID: 201450

LOCATION: Rt 32 s/o Industry Dr

COMMENTS:

Rt 32 s/o Industry Dr

Southbound

Average

SUNDAY  MONDAY  TUESDAY WEDNESDAY THURSDAY  FRIDAY Hour Weekday

Start Time  01/23/22  01/24/22  01/25/22 01/26/22 01/27/22 1/28/2022 Starting Traffic**

12:00 AM * 3 10 4 3 4

12:15 AM * 5 3 6 5 4

12:30 AM * 3 2 8 3 6

12:45 AM * 5 8 1 4 5 12:00 AM 19

1:00 AM * 8 6 4 1 4 18

1:15 AM * 0 3 3 1 10 17

1:30 AM * 2 0 1 1 6 15

1:45 AM * 2 5 7 4 3 1:00 AM 15

2:00 AM * 5 2 4 4 5 15

2:15 AM * 6 1 2 5 7 14

2:30 AM * 4 3 2 2 3 15

2:45 AM * 5 5 16 9 5 2:00 AM 19

3:00 AM * 7 10 2 5 9 22

3:15 AM * 6 9 7 5 3 24

3:30 AM * 3 4 3 6 10 27

3:45 AM * 8 11 7 5 8 3:00 AM 26

4:00 AM * 11 11 12 12 8 30

4:15 AM * 25 25 20 23 27 48

4:30 AM * 36 35 33 39 35 78

4:45 AM * 21 29 20 24 19 4:00 AM 93

5:00 AM * 23 26 21 23 26 106

5:15 AM * 37 44 28 30 29 115

5:30 AM * 40 36 36 37 32 115

5:45 AM * 46 44 36 50 45 5:00 AM 136

6:00 AM * 47 42 30 36 38 148

6:15 AM * 57 71 66 55 57 178

6:30 AM * 79 88 93 78 77 227

6:45 AM * 82 80 78 70 68 6:00 AM 258

7:00 AM * 66 82 73 65 47 286

7:15 AM * 65 73 86 87 72 302

7:30 AM * 100 98 99 107 85 317

7:45 AM * 106 83 117 101 100 7:00 AM 342

8:00 AM * 78 85 86 80 81 358

8:15 AM * 83 103 83 89 82 369

8:30 AM * 87 89 92 73 100 360

8:45 AM * 72 76 95 83 71 8:00 AM 338

9:00 AM * 63 66 66 54 80 321

9:15 AM * 63 59 65 78 65 299

9:30 AM * 77 63 63 78 72 282

9:45 AM * 61 67 71 79 81 9:00 AM 274



REFERENCE: 1202201

SITE ID: 201450

LOCATION: Rt 32 s/o Industry Dr

COMMENTS:

Rt 32 s/o Industry Dr

Southbound

Average

SUNDAY  MONDAY  TUESDAY WEDNESDAY THURSDAY  FRIDAY Hour Weekday

Start Time  01/23/22  01/24/22  01/25/22 01/26/22 01/27/22 1/28/2022 Starting Traffic**

10:00 AM * 63 59 61 65 51 268

10:15 AM * 71 92 81 87 90 286

10:30 AM * 86 94 81 76 73 298

10:45 AM * 72 66 84 75 70 10:00 AM 299

11:00 AM * 71 51 55 60 87 304

11:15 AM * 67 64 72 55 81 288

11:30 AM * 77 59 67 88 69 278

11:45 AM * 64 80 64 75 70 11:00 AM 275

12:00 PM * 61 57 95 59 85 276

12:15 PM * 58 71 61 74 84 278

12:30 PM * 55 53 63 75 80 266

12:45 PM * 44 71 58 69 79 12:00 PM 256

1:00 PM * 53 58 50 70 65 246

1:15 PM 45 65 80 67 59 * 248

1:30 PM 58 82 63 71 66 * 257

1:45 PM 81 82 66 67 67 * 1:00 PM 267

2:00 PM 61 68 73 75 80 * 283

2:15 PM 67 92 73 66 76 * 292

2:30 PM 85 76 87 77 84 * 302

2:45 PM 73 81 71 67 71 * 2:00 PM 304

3:00 PM 64 73 60 70 72 * 299

3:15 PM 62 69 81 87 67 * 298

3:30 PM 71 77 88 65 73 * 293

3:45 PM 58 73 70 77 77 * 3:00 PM 295

4:00 PM 49 72 70 76 80 * 301

4:15 PM 63 94 72 94 72 * 308

4:30 PM 74 71 106 80 84 * 317

4:45 PM 69 73 97 68 82 * 4:00 PM 323

5:00 PM 61 78 82 100 85 * 335

5:15 PM 60 98 80 83 110 * 344

5:30 PM 68 97 101 90 102 * 357

5:45 PM 49 80 66 90 80 * 5:00 PM 356

6:00 PM 51 58 68 86 72 * 340

6:15 PM 47 62 73 62 80 * 317

6:30 PM 46 56 60 55 68 * 279

6:45 PM 37 54 57 67 54 * 6:00 PM 258

7:00 PM 44 57 56 65 51 * 244

7:15 PM 43 48 51 41 47 * 222

7:30 PM 31 39 43 44 56 * 208

7:45 PM 34 47 33 40 50 * 7:00 PM 192



REFERENCE: 1202201

SITE ID: 201450

LOCATION: Rt 32 s/o Industry Dr

COMMENTS:

Rt 32 s/o Industry Dr

Southbound

Average

SUNDAY  MONDAY  TUESDAY WEDNESDAY THURSDAY  FRIDAY Hour Weekday

Start Time  01/23/22  01/24/22  01/25/22 01/26/22 01/27/22 1/28/2022 Starting Traffic**

8:00 PM 28 41 46 39 44 * 177

8:15 PM 24 34 30 52 48 * 172

8:30 PM 20 29 34 31 33 * 158

8:45 PM 28 20 33 27 27 * 8:00 PM 142

9:00 PM 11 22 25 21 28 * 124

9:15 PM 15 23 14 26 26 * 105

9:30 PM 11 18 25 26 21 * 96

9:45 PM 20 19 18 29 20 * 9:00 PM 90

10:00 PM 13 15 16 16 15 * 82

10:15 PM 12 18 19 19 20 * 79

10:30 PM 19 10 19 14 10 * 69

10:45 PM 10 17 7 14 19 * 10:00 PM 62

11:00 PM 13 7 5 10 11 * 55

11:15 PM 8 16 6 11 5 * 45

11:30 PM 11 7 7 8 6 * 39

11:45 PM 9 5 10 17 11 * 11:00 PM 36

4562 4673 4728 4751

* no data

** Monday 6 a.m. to Friday noon (NYSDOT)

Sources:   ATI 2022
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Attachment E

Collision Data



2016-2021 Collisions
Table 1

37765244 36908483 36870311 37123334 36529366
2018 2017 2017 2018 2016

ORANGE ORANGE ORANGE ORANGE ORANGE
Cornwall Cornwall Cornwall Cornwall Cornwall

3 3 3 3 3
 32 83011069  32 83011069  32 83011069  32 83011070  32 83011070

N N N Y N
576842.1707 576875.3367 576866.0828 576940.9900 576954.5870

4583220.4172 4583258.2627 4583247.7032 4583346.9500 4583374.2291
12/05/2018 W 09/25/2017 M 08/07/2017 M 01/19/2018 F 11/30/2016 W

11:14pm 04:59pm 05:53pm 11:45am 05:38pm
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE AND 
INJURY

PROPERTY 
DAMAGE

PROPERTY 
DAMAGE

0 0 1 0 0

0 0 0 0 0
1 1 1 1 1

COLLISION WITH 
DEER

COLLISION WITH 
DEER

COLLISION WITH 
TREE

COLLISION WITH 
DEER

COLLISION WITH 
GUIDE RAIL

OTHER OTHER OTHER OTHER OTHER
NONE NO PASSING 

ZONE
UNKNOWN NONE UNKNOWN

DARK-ROAD 
UNLIGHTED

DAYLIGHT DAYLIGHT DARK-ROAD 
UNLIGHTED

DARK-ROAD 
UNLIGHTED

CLEAR CLEAR RAIN CLEAR RAIN
DRY DRY WET DRY WET
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

OTHER CAR/VAN/ 
PICKUP

NORTH NORTH SOUTH NORTH NORTH

ANIMAL'S 
ACTION

ANIMAL'S 
ACTION

FATIGUED/ 
DROWSY

NOT ENTERED FAILURE TO 
YIELD RIGHT OF 

WAY

23 77 33 49 48 

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

Wed Mon Mon Fri Wed
[Route] 32 STATE ROUTE 32 [Route] 32 [Route] 32 [Route] 32

OLD ROUTE 32 Old Route 32 Old Route 32 OLD ROUTE 32 OLD ROUTE 32
N N N N N

PRE_ACCD_ACTN_
VEH2

Comp Ref Marker
Muni Type

Collision Type

At Intersection
Comp X
Comp Y

Veh Type Veh 2

Dir Of Travel Veh 1
Dir Of Travel Veh 2

Apparent Factor Veh 
1

Accd Date
Accd Time

Severity

Num Of Injuries
Num Serious Injuries

Case Num
Case Year

County
Comp Muni

Parking Lot Ind

Driver Age Veh 1
Driver Age Veh 2

PRE_ACCD_ACTN_
VEH1

Day_Of_Week
On Street

Closest Cross Street

Num Of Fatalities
Num Of Vehicles

Accd Type

Apparent Factor Veh 
2

Traffic Control

Light Condition

Weather
Road Surf Cond

Ped Loc

Ped Action

Veh Type Veh 1



2016-2021 Collisions
Table 2

38506749 37315568 38009349 37147019 38590028
2020 2018 2019 2018 2020

ORANGE ORANGE ORANGE ORANGE ORANGE
Cornwall Cornwall Cornwall Cornwall Cornwall

3 3 3 3 3
 32 83011070 32 83011070  32 83011070  32 83011070  32 83011070

N Y N N Y
576961.9061 576940.9900 576974.1465 576977.9364 576940.9900

4583392.8243 4583346.9500 4583429.0003 4583443.7616 4583346.9500
07/20/2020 M 05/18/2018 F 05/14/2019 Tu 02/13/2018 Tu 09/15/2020 Tu

04:31pm 08:45am 05:42pm 04:38am 11:03pm
PROPERTY 
DAMAGE

PROPERTY 
DAMAGE

PROPERTY 
DAMAGE AND 

INJURY

PROPERTY 
DAMAGE

PROPERTY 
DAMAGE

0 0 1 0 0
0

0 0 0 0 0
2 2 1 1 1

COLLISION WITH 
MOTOR VEHICLE

COLLISION WITH 
MOTOR VEHICLE

COLL. W/EARTH 
ELE./ROCK 
CUT/DITCH

COLL. W/EARTH 
ELE./ROCK 
CUT/DITCH

COLLISION WITH 
DEER

OVERTAKING REAR END OTHER OTHER OTHER
UNKNOWN STOP SIGN UNKNOWN NO PASSING 

ZONE
UNKNOWN

DAYLIGHT DAYLIGHT DAYLIGHT DARK-ROAD 
UNLIGHTED

DARK-ROAD 
UNLIGHTED

CLEAR CLEAR CLEAR CLEAR CLEAR
DRY DRY WET SNOW/ICE DRY
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

NORTH SOUTH NORTH NORTH NORTH
NORTH SOUTH

UNSAFE LANE 
CHANGE

NOT ENTERED UNSAFE SPEED PAVEMENT 
SLIPPERY

ANIMAL'S 
ACTION

NOT ENTERED DRIVER 
INATTENTION

22 38 25 24 48 
26 23 

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD
GOING 

STRAIGHT 
AHEAD

GOING 
STRAIGHT 

AHEAD
Mon Fri Tue Tue Tue

STATE ROUTE 
32

[Route] 32 [Route] 32 [Route] 32 [Route] 32

Old Route 32 OLD ROUTE 32 Old Route 32 Old Route 32 OLD ROUTE 32
N N N N N

Case Year
County

Comp Muni
Muni Type

Comp Ref Marker

Case Num

Severity

Num Of Injuries
Num Serious Injuries

Num Of Fatalities
Num Of Vehicles

At Intersection
Comp X
Comp Y

Accd Date
Accd Time

Apparent Factor Veh 
2

Driver Age Veh 1

Road Surf Cond
Ped Loc

Ped Action

Veh Type Veh 1

Veh Type Veh 2

Accd Type

Collision Type
Traffic Control

Light Condition

Weather

Closest Cross Street
Parking Lot Ind

Driver Age Veh 2
PRE_ACCD_ACTN_

VEH1

PRE_ACCD_ACTN_
VEH2

Day_Of_Week
On Street

Dir Of Travel Veh 1
Dir Of Travel Veh 2

Apparent Factor Veh 
1



2016-2021 Collisions
Table 3

38708555 36561873 37724771 38699014 37146157
2021 2016 2019 2020 2018

ORANGE ORANGE ORANGE ORANGE ORANGE
Cornwall Cornwall Cornwall Cornwall Cornwall

3 3 3 3 3
 32 83011071  32 83011071  32 83011071  32 83011071  32 83011071

Y Y Y N Y
576987.3000 576995.6900 576995.6900 577002.9513 576995.6900

4583481.9000 4583517.8600 4583517.8600 4583547.4624 4583517.8600
01/10/2021 Su 12/19/2016 M 02/02/2019 Su 11/19/2020 Th 02/12/2018 M

12:17pm 12:30am 04:30pm 07:12pm 09:28pm
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE

0 0 0 0 0

0 0 0 0 0
1 1 1 1 1

COLLISION WITH 
DEER

COLL. W/EARTH 
ELE./ROCK 
CUT/DITCH

COLL. W/EARTH 
ELE./ROCK 
CUT/DITCH

COLLISION WITH 
ANIMAL

COLLISION WITH 
SIGN POST

OTHER OTHER OTHER OTHER OTHER
NONE NONE NO PASSING 

ZONE
NONE NO PASSING 

ZONE
DAYLIGHT DARK-ROAD 

UNLIGHTED
DAYLIGHT DARK-ROAD 

UNLIGHTED
DARK-ROAD 
UNLIGHTED

CLEAR CLEAR CLEAR CLOUDY CLEAR
DRY SNOW/ICE DRY DRY SNOW/ICE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
NOT 

APPLICABLE
CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/PICKU
P

CAR/VAN/PICKU
P

CAR/VAN/ 
PICKUP

SOUTH NORTH NORTH NORTH NORTH

ANIMAL'S 
ACTION

PAVEMENT 
SLIPPERY

REACTION TO 
OTHER 

UNINVOLVED 
VEHICL

ANIMAL'S 
ACTION

PAVEMENT 
SLIPPERY

65 58 22 27 25 

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

Sun Mon Sat Thu Mon
[Route] 32 [Route] 32 [Route] 32 [Route] 32 [Route] 32

INDUSTRY DR INDUSTRY DR INDUSTRY DR INDUSTRY DR INDUSTRY DR
N N N N N

Case Num
Case Year

County
Comp Muni
Muni Type

Comp Ref Marker
At Intersection

Comp X
Comp Y

Accd Date
Accd Time

Severity

Num Of Injuries
Num Serious Injuries

Apparent Factor Veh 
2

Driver Age Veh 1
Driver Age Veh 2

PRE_ACCD_ACTN_
VEH1

PRE_ACCD_ACTN_
VEH2

Veh Type Veh 1

Veh Type Veh 2

Dir Of Travel Veh 1
Dir Of Travel Veh 2

Apparent Factor Veh 
1

Light Condition

Weather
Road Surf Cond

Ped Loc

Ped Action

Num Of Fatalities
Num Of Vehicles

Accd Type

Collision Type
Traffic Control

Day_Of_Week
On Street

Closest Cross Street
Parking Lot Ind



2016-2021 Collisions
Table 4

38666433 37092023 38781325 38826929 36409685
2020 2018 2021 2021 2016

ORANGE ORANGE ORANGE ORANGE ORANGE
Cornwall Cornwall Cornwall Cornwall Cornwall

3 3 3 3 3
 32 83011072  32 83011072  32 83011072  32 83011072  32 83011072

Y Y Y Y N
577023.7800 577031.7831 577032.0800 577023.7800 577029.1944

4583651.7300 4583733.4965 4583736.5300 4583651.7300 4583707.0485
12/26/2020 Sa 01/14/2018 Su 02/22/2021 M 04/13/2021 Tu 09/30/2016 F

09:36am 11:56pm 07:02pm 10:14pm 04:18pm
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE
PROPERTY 

DAMAGE AND 
INJURY

PROPERTY 
DAMAGE AND 

INJURY
0 0 0 2 3

0 0
0 0 0 0 0
2 1 1 2 2

COLLISION WITH 
MOTOR VEHICLE

COLLISION WITH 
GUIDE RAIL

COLLISION WITH 
SNOW 

EMBANKMENT

COLLISION WITH 
MOTOR VEHICLE

COLLISION WITH 
MOTOR VEHICLE

REAR END OTHER OTHER REAR END REAR END
NO PASSING 

ZONE
NO PASSING 

ZONE
UNKNOWN NO PASSING 

ZONE
NO PASSING 

ZONE
DAYLIGHT DARK-ROAD 

UNLIGHTED
DAYLIGHT DARK-ROAD 

UNLIGHTED
DAYLIGHT

CLEAR CLEAR SNOW CLEAR RAIN
SNOW/ICE SNOW/ICE SLUSH DRY WET

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

CAR/VAN/ 
PICKUP

NORTH NORTH NORTH NORTH SOUTH
SOUTH NORTH-EAST NORTH

PAVEMENT 
SLIPPERY

PAVEMENT 
SLIPPERY

UNKNOWN ALCOHOL 
INVOLVEMENT

FOLLOWING 
TOO CLOSELY

NOT 
APPLICABLE

NOT 
APPLICABLE

NOT 
APPLICABLE

24 27 55 52 17 
47 41 44 

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

GOING 
STRAIGHT 

AHEAD

SLOWED OR 
STOPPING

GOING 
STRAIGHT 

AHEAD

MAKING RIGHT 
TURN

SLOWED OR 
STOPPING

Sat Sun Mon Tue Fri
[Route] 32 [Route] 32 [Route] 32 [Route] 32 STATE ROUTE 

32
PARADISE HL HESS RD HESS RD PARADISE HL Creamery Rd

N N N N N

Accd Date
Accd Time

Severity

Num Of Injuries

Case Num
Case Year

County
Comp Muni
Muni Type

Comp Ref Marker
At Intersection

Comp X
Comp Y

Ped Loc

Ped Action

Veh Type Veh 1

Veh Type Veh 2

Dir Of Travel Veh 1

Parking Lot Ind

PRE_ACCD_ACTN_
VEH1

PRE_ACCD_ACTN_
VEH2

Day_Of_Week
On Street

Closest Cross Street

Dir Of Travel Veh 2
Apparent Factor Veh 

1

Apparent Factor Veh 
2

Driver Age Veh 1
Driver Age Veh 2

Num Serious Injuries
Num Of Fatalities
Num Of Vehicles

Accd Type

Collision Type
Traffic Control

Light Condition

Weather
Road Surf Cond



Attachment F

Speed Figures
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Attachment H

Level of Service Criteria



    Appendix H 
 

 Traffic: Performance Measures 
 
 Introduction  
 
The Highway Capacity Manual1 and the Synchro Software2 procedures document the 
methodology used for modeling levels of service, average vehicle delay, and volume -to-
capacity ratios at both signalized and unsignalized intersections. Level of service is a 
measure of the operational quality of an intersection; level of service A is the highest, 
most efficient level, and level of service F is the lowest level. The operational quality of 
an intersection for the automobile mode is based on the average amount of time vehicles 
are delayed. Levels of service are examined by 'lane group', the set of lanes allowing 
common movement(s) on an approach.  
 
The Synchro 11 Software modeled results apply to peak hour periods only. During off 
peak periods, which is the majority of the time, drivers typically will find operations better 
than the modeled peak hour periods. During peak periods the experience of individual 
drivers can vary, because the model calculates average delay. 
 
  
 Level of Service Criteria for Stop-Controlled Intersections 

 
The Highway Capacity Manual3 describes the level of service criteria as: 

 
Level of service for two way stop controlled intersections is determined by the computed 
or measure control delay. For motor vehicles, level of service is determined for each 
minor-street movement (or shared movement) as well as major-street left turns by using 
criteria given in Exhibit 20-2. Level of service is not defined for the intersection as a 
whole or for the major street-street approaches for three primary reasons: (a) major-
street through vehicles are assumed to experience zero delay; (b) the disproportionate 
number of major-street through vehicles at a typical two way stopped controlled 
intersection skews the weighted average of all movements, resulting in a very low overall 
average delay for all vehicles; and (c) the resulting low delay can mask important level of 
service deficiencies for minor movements. As Exhibit 20-2 notes, level of service F is 
assigned to the movements if the volume-to-capacity ratio for the movement exceeds 
1.0, regardless of the control delay. 
 
The level of service criteria for two-way or all-way stop-controlled intersections differ 
somewhat from the criteria used in Chapter 19 for signalized intersections, primarily 
because user perceptions differ among transportation facility types. The expectation is 
that a signalized intersection is designed to carry higher traffic volumes and will present 
greater delay than an unsignalized intersection. Unsignalized intersections are also 

                                                            
1Transportation Research Board of the National Academies, Highway Capacity Manual,, 6th edition, “A Guide for Multimodal 
Analysis”, Washington, DC ,2016. 
2Synchro 11, Computer software, Cubic ITS, Inc. (Trafficware), 2019.  
3From Transportation Research Board of the National Academies, Highway Capacity Manual,, 6th edition, “A Guide for 
Multimodal Analysis”, Washington DC, Volume 3 page 20-6, Exhibit 20-2, 2016. Abbreviations and mathematical symbols have 
been replaced for reader clarity. 
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associated with more uncertainty for users, as delays are less predictable than they are 
at signals. 
 
 

Two-Way or All-Way Stop-Controlled (Unsignalized) Intersections 
Level of Service Criteria Motorized Vehicle Mode

Average Control Delay 
(Seconds Per Vehicle) 

Volume-to-capacity 
Ratio less than 
 or equal to one

Volume-to-capacity 
Ratio greater than  

one 
 Level of Service Level of Service 

less than or equal to 10 A F 
greater than 10 and less than or equal to 15 B F 

greater than 15 and less than or equal to 25 C F 

greater than 25 and less than or equal to 35  D  F  

greater than 35 and less than or equal to 50 E F 

greater than 50 F F 
From Transportation Research Board of the National Academies, Highway Capacity Manual,, 6th 
edition, “A Guide for Multimodal Analysis”, Washington DC, Volume 3 page 20-6, Exhibit 20-2, and 
page 21-9 Exhibit 21-8, 2016. Abbreviations and mathematical symbols have been replaced for reader 
clarity. 
Level of service is not calculated on two-way stop-controlled intersections for major street approaches 
or for the intersection as a whole as major street through vehicles are assumed to experience no delay.
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HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

Existing Condition AM Peak Hour Synchro 11 Report
Page 1

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 6 7 276 417 16
Future Vol, veh/h 4 6 7 276 417 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 6 2 10 7 0
Mvmt Flow 4 7 8 307 463 18
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 795 472 481 0 - 0
          Stage 1 472 - - - - -
          Stage 2 323 - - - - -
Critical Hdwy 6.4 6.26 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.354 2.218 - - -
Pot Cap-1 Maneuver 359 584 1082 - - -
          Stage 1 632 - - - - -
          Stage 2 738 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 356 584 1082 - - -
Mov Cap-2 Maneuver 356 - - - - -
          Stage 1 626 - - - - -
          Stage 2 738 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.9 0.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1082 - 465 - -
HCM Lane V/C Ratio 0.007 - 0.024 - -
HCM Control Delay (s) 8.4 0 12.9 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

Existing Condition: PM Peak Hour Synchro 11 Report
JAG Page 2

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 24 7 454 370 11
Future Vol, veh/h 24 24 7 454 370 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 8 29 2 3 0
Mvmt Flow 29 29 8 540 440 13
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1003 447 453 0 - 0
          Stage 1 447 - - - - -
          Stage 2 556 - - - - -
Critical Hdwy 6.44 6.28 4.39 - - -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.372 2.461 - - -
Pot Cap-1 Maneuver 266 599 979 - - -
          Stage 1 640 - - - - -
          Stage 2 570 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 263 599 979 - - -
Mov Cap-2 Maneuver 263 - - - - -
          Stage 1 632 - - - - -
          Stage 2 570 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16.6 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 979 - 366 - -
HCM Lane V/C Ratio 0.009 - 0.156 - -
HCM Control Delay (s) 8.7 0 16.6 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 0.5 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

No Build Condition AM Peak hour Synchro 11 Report
Page 3

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 4 6 7 332 439 16
Future Vol, veh/h 4 6 7 332 439 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 6 2 10 7 0
Mvmt Flow 4 7 8 369 488 18
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 882 497 506 0 - 0
          Stage 1 497 - - - - -
          Stage 2 385 - - - - -
Critical Hdwy 6.4 6.26 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.354 2.218 - - -
Pot Cap-1 Maneuver 319 565 1059 - - -
          Stage 1 615 - - - - -
          Stage 2 692 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 316 565 1059 - - -
Mov Cap-2 Maneuver 316 - - - - -
          Stage 1 609 - - - - -
          Stage 2 692 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.6 0.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1059 - 430 - -
HCM Lane V/C Ratio 0.007 - 0.026 - -
HCM Control Delay (s) 8.4 0 13.6 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

No Build Condition PM Peak Hour Synchro 11 Report
JAG Page 4

Intersection
Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 24 7 481 431 11
Future Vol, veh/h 24 24 7 481 431 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 8 29 2 3 0
Mvmt Flow 29 29 8 573 513 13
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1109 520 526 0 - 0
          Stage 1 520 - - - - -
          Stage 2 589 - - - - -
Critical Hdwy 6.44 6.28 4.39 - - -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.372 2.461 - - -
Pot Cap-1 Maneuver 230 544 917 - - -
          Stage 1 593 - - - - -
          Stage 2 551 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 227 544 917 - - -
Mov Cap-2 Maneuver 227 - - - - -
          Stage 1 585 - - - - -
          Stage 2 551 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 18.7 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 917 - 320 - -
HCM Lane V/C Ratio 0.009 - 0.179 - -
HCM Control Delay (s) 9 0 18.7 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 0.6 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

Build Condition AM Peak Hour Synchro 11 Report
Page 5

Intersection
Int Delay, s/veh 0.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 8 9 332 439 22
Future Vol, veh/h 5 8 9 332 439 22
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 6 2 10 7 0
Mvmt Flow 6 9 10 369 488 24
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 889 500 512 0 - 0
          Stage 1 500 - - - - -
          Stage 2 389 - - - - -
Critical Hdwy 6.4 6.26 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.354 2.218 - - -
Pot Cap-1 Maneuver 316 563 1053 - - -
          Stage 1 613 - - - - -
          Stage 2 689 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 312 563 1053 - - -
Mov Cap-2 Maneuver 312 - - - - -
          Stage 1 606 - - - - -
          Stage 2 689 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.7 0.2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1053 - 430 - -
HCM Lane V/C Ratio 0.009 - 0.034 - -
HCM Control Delay (s) 8.5 0 13.7 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0 - 0.1 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

Build Condition PM Peak Hour Synchro 11 Report
JAG Page 6

Intersection
Int Delay, s/veh 1.1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 28 28 8 481 431 13
Future Vol, veh/h 28 28 8 481 431 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 8 29 2 3 0
Mvmt Flow 33 33 10 573 513 15
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1114 521 528 0 - 0
          Stage 1 521 - - - - -
          Stage 2 593 - - - - -
Critical Hdwy 6.44 6.28 4.39 - - -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.372 2.461 - - -
Pot Cap-1 Maneuver 228 544 915 - - -
          Stage 1 592 - - - - -
          Stage 2 548 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 224 544 915 - - -
Mov Cap-2 Maneuver 224 - - - - -
          Stage 1 583 - - - - -
          Stage 2 548 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 19.4 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 915 - 317 - -
HCM Lane V/C Ratio 0.01 - 0.21 - -
HCM Control Delay (s) 9 0 19.4 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 0.8 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

Sensitivity Build Condition AM Peak Hour Synchro 11 Report
Page 7

Intersection
Int Delay, s/veh 0.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 9 17 332 439 39
Future Vol, veh/h 6 9 17 332 439 39
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 0 6 2 10 7 0
Mvmt Flow 7 10 19 369 488 43
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 917 510 531 0 - 0
          Stage 1 510 - - - - -
          Stage 2 407 - - - - -
Critical Hdwy 6.4 6.26 4.12 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.354 2.218 - - -
Pot Cap-1 Maneuver 304 556 1036 - - -
          Stage 1 607 - - - - -
          Stage 2 676 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 297 556 1036 - - -
Mov Cap-2 Maneuver 297 - - - - -
          Stage 1 593 - - - - -
          Stage 2 676 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.1 0.4 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1036 - 412 - -
HCM Lane V/C Ratio 0.018 - 0.04 - -
HCM Control Delay (s) 8.5 0 14.1 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 6th TWSC
1: NYS Rt. 32 & Industry Drive

Sensitivity Build Condition PM Peak Hour Synchro 11 Report
JAG Page 8

Intersection
Int Delay, s/veh 1.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 35 34 8 481 431 13
Future Vol, veh/h 35 34 8 481 431 13
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 4 8 29 2 3 0
Mvmt Flow 42 40 10 573 513 15
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1114 521 528 0 - 0
          Stage 1 521 - - - - -
          Stage 2 593 - - - - -
Critical Hdwy 6.44 6.28 4.39 - - -
Critical Hdwy Stg 1 5.44 - - - - -
Critical Hdwy Stg 2 5.44 - - - - -
Follow-up Hdwy 3.536 3.372 2.461 - - -
Pot Cap-1 Maneuver 228 544 915 - - -
          Stage 1 592 - - - - -
          Stage 2 548 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 224 544 915 - - -
Mov Cap-2 Maneuver 224 - - - - -
          Stage 1 583 - - - - -
          Stage 2 548 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 20.4 0.1 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 915 - 315 - -
HCM Lane V/C Ratio 0.01 - 0.261 - -
HCM Control Delay (s) 9 0 20.4 - -
HCM Lane LOS A A C - -
HCM 95th %tile Q(veh) 0 - 1 - -
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