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December 1, 2023 
  
Town of Carmel Planning Board 
60 McAlpin Avenue 
Mahopac, New York 10541 
 

RE: Carmel Fire Department  
94 Gleneida Avenue 
Town of Carmel 
TM# 44.14-1-24 

Dear Chairman Paeprer and Members of the Board: 

Please find enclosed five (5) copies of the following documents in support of minor proposed 
improvements for the above referenced project:  

• Site Plans prepared by Insite Engineering, Surveying, and Landscape Architecture P.C. last 
revised December 1, 2023. 

• Filed Map #1597 titled “Subdivision Plat of Property Prepared for Carmel Fire Department, Inc.” 
dated June 22, 1977 prepared by Burgess & Behr, P.C. 

• Filed Map #1090 D titled “Easement Map No 5 Carmel Sewer District No 2” last revised 
December 14, 1966 prepared by Burgess & Behr. 

• Filed Map #1090 U titled “Easement Map No 23 Carmel Sewer District No 2” last revised 
November 2, 1966 prepared by Burgess & Behr. 

 

With respect to the comments received by the Director of Code Enforcement, Michael Carnazza, 
dated November 7, 2023 we offer the following:  

• The shed will act as storage for items such as a table, lawn chairs and similar items to 
support the member’s gathering space. 

 

With respect to the comments received by the Patrick Cleary, AICP, dated November 9, 2023 we 
offer the following:  

• Based on our research, there does not appear to be a separate easement description filed 
for the sewer easement.  File Maps #1597, #1090 D and #1090 U do not indicate 
restrictions as to what can be built over the easement; therefore it is believed the proposed 
improvements are permitted.  The applicant understands that the proposed improvements 
would have to be removed or relocated if repair to the Town sewer line would be required in 
the future.   

• No outdoor lighting is proposed. 

• The three walled structure will be stick built with T1-11 siding with stain to match existing 
site features and an asphalt shingle roof.  This information has been added to Drawing D-1. 
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 We respectfully request this project be placed on the December 14, 2023 Planning Board meeting 
for the discussion of the attached material. Should you have any questions or comments regarding this 
information, please feel free to contact our office. 
 

Very truly yours, 

INSITE ENGINEERING, SURVEYING & LANDSCAPE ARCHITECTURE, P.C. 

 
By:  ______________________________  

John M. Watson, PE 
Principal Engineer 

JMW/kmg 

Enclosures 
Cc: Michael Hengel / Carmel Fire Department 
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December 4, 2023 
 
 
Town of Carmel Planning Board 
60 McAlpin Avenue 
Mahopac, New York 10541 
 
RE: Diamond Point Development 
 4 Baldwin Place Road 

Town of Carmel 
TM#’s: 86.10-1-2&3 
 

Dear Chairman Paeprer and Members of the Board: 
 

It is understood that the Board must direct the Town Planner to provide a draft resolution for 
conditional Site Plan Approval.  We are requesting an appearance before the Board at your December 
14, 2023 meeting to request that the draft resolution be provided for the Board’s consideration at the 
January 11, 2024 meeting.   

It should be noted that the required period of 45 days for a Board decision on a resolution, from the 
closing of the public hearing, elapsed on November 26.  Previous to the expiration, the applicant provided 
a letter granting an extension of that period to the December 14 meeting.  A new letter has been provided 
to the Town Planner and Code Enforcement Director, further extending the 45-day period to the 
aforementioned January 11, 2024 meeting.  The letter is also enclosed herewith. 

Should you have any questions or comments regarding this information, please feel free to contact 
our office. 

 
Very truly yours, 

INSITE ENGINEERING, SURVEYING & LANDSCAPE ARCHITECTURE, P.C. 
 
 
 
By:  ______________________________  

Richard D. Williams, PE 
Senior Principal Engineer 

RDW/adt 
 
Enclosures  
cc: (All via email only)  
 Aaron Sommer  
 Jason Sommer  
 Jennifer Grey, Esq 
 Scott Stinard 
 John Anastasiou, AIA 



November 29, 2023 

Electronic Delivery: mgc@ci.carmel.ny.us 

Michael Carnazza 
Director of Code Enforcement 
Building Inspector 
Town of Carmel 
60 McAlpin Ave. 
Mahopac, N.Y. 10541 

Re: 102 US-6, Mahopac, NY 10541 – Extension on Public Hearing 

Mr. Carnazza, 

Diamond Point Development, LLC submits this letter pursuant to Town of Carmel Zoning Code 
Section 156-61.F to address the 45-day period within which the Planning Board is required to 
vote on the pending application following the close of the public hearing.  The public hearing on 
the pending application was closed on October 12, 2023.   

Under the Town Code, the Board was required to vote on the application no later than 
November 26, 2023 (45 days after October 12, 2023).  Therefore, in a letter dated November 8, 
2023, we provided consent to extend the 45 day period to December 14, 2023.  We understand 
that the board needs to direct the Town Planner to prepare a resolution, and that due to the 
upcoming holidays, the Board’s next regularly scheduled meeting after December 14, 
2023 is January 11, 2024.  Therefore, Diamond Point Development hereby consents to an 
extension of the 45-day period to, and inclusive of, January 11, 2024.   

Regards, 

Aaron Sommer  
Principal  
Diamond Point Development 

mailto:mgc@ci.carmel.ny.us
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December 4, 2023 
 
 
 
 
Town of Carmel Planning Board 
60 McAlpin Avenue 
Mahopac, New York 10541 
 
RE: Union Energy Center, LLC Site Plan 
 24 Miller Road 
 Mahopac, NY 10541 

TM#’s: 86.11-1-14 
 

Dear Chairman Paeprer and Members of the Board: 

Please find enclosed the following plans and documents in support of an application for site plan 
approval for the above referenced project: 

• Site Plan Set, last revised December 4, 2023. 
• Wetland Functional Assessment, by VHB, Inc, dated December 1, 2023. 
• Example Emergency Response Plan. 
• Considerations for ESS Fire Safety, by ConEd & NYSERDA, dated February 9, 2017. 
• Sara Rubin, “Air Quality Testing Showed No Hazards to Human Health Amid Battery Fire in 

Moss Landing.” Monterey County Weekly, dated September 30, 2022.  
• News 12, “Lithium-ion batteries removed from Warwick storage site following 2 fires,” dated 

July 3, 2023. 
• Sample Generator Specification Sheet. 
• Revised Decommissioning Plan, dated December 1, 2023. 
• Union Energy PILOT Proposal, dated December 1, 2023. 
• Tax Estimate. 

In response to comments received from Director of Code Enforcement, Michael Carnazza, dated 
November 7, 2023, we offer the below responses: 

1. This comment is acknowledged. 

2. This comment is acknowledged.  The applicant requests a referral to the Town of Carmel ECB 
to present the project. 

3. The applicant continues to seek any further input from the fire department.  As previously 
indicated the following provisions have been made to satisfy their requests.   

a. The installation of a Knox Box, which we now show on drawing SP-1.1.  

b. That the driveway meet the requirements for a fire apparatus road.  The driveway 
meets the requirements for width, and offers two turnaround circles that meet fire 
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code specification for dead-end driveways. The only departure from the code is on 
the maximum slope.  The driveway alignment and grading have been revised to 
reduce the maximum slope from 15% to 12%.  To reduce it further to 10% would 
increase our total area of disturbance, and our disturbance within the NYSDEC 
wetland adjacent area.  However, the fire code empowers the local fire code official 
to vary the 10% maximum.  The applicant has followed up with MVFD for their 
approval of a 12% slope on the driveway instead of 10%. 

c. Fire Department connections, if any are required, will be located in an area with 
clear access for hose and apparatus. 

d. That the Fire Department be consulted and alerted to any other on-site fire safety 
features. 

4. This comment was previously addressed. 

  In response to open comments received from Town Engineer Richard Franzetti, PE, dated 
October 31, 2023, we offer the following responses: 

General Comments 

1. The required referrals are acknowledged. The applicant requests a referral to the Town of 
Carmel ECB to present the project. 

2. The required permits are acknowledged. 

3. A Stormwater Pollution Prevention Plan (SWPPP) will be provided with a future submission. 

4. The requirement for a stormwater maintenance agreement is acknowledged and will be 
provided with a future submission. 

5. The requirement for a performance bond is acknowledged and will be provided with a future 
submission. 

Detailed Comments 

1. A Vehicle Maneuvering Plan. 

a. Sight distances are provided on drawing SP-1.1.  They have been added to the 
Maneuvering plan on drawing SP-4.1. 

b. Driveway profiles will be provided with a future submission. 

2. Layout and Landscape Plans 

a. A Photometric Plan is provided on drawing SP-4.2. 

3. Grading and Utilities Plans 

a. Rims and inverts will be provided with a future submission. 

b. Hydraulic calculations and pipe sizes will be provided with a future submission. 
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c. A note has been added to drawing SP-2.1 that all utilities other than transmission 
lines are to be buried. 

4. Erosion and Sediment Control Plan 

a. Rims and inverts will be provided with a future submission. 

b. A SWPPP will be provided with a future submission. 

 In response to open comments received from Town Planner, Patrick Cleary, AICP, dated 
November 9, 2023, we offer the following responses.  Comments not addressed here were previously 
satisfied: 

3. Generally, the anticipated visits by the previously mentioned 1-3 maintenance workers could 
occur about once a week.  However, sometimes maintenance will require more workers and 
may happen more or less frequently depending on the facility’s needs. 

10. The Wetland Functional Assessment is enclosed herewith. 

11. The proposed selective clearing would only involve cutting overgrown grass and brush, and 
pruning of some shrubbery along the frontage.  No trees are proposed to be removed for this 
purpose.   

12. A Photometric Plan is provided on drawing SP-4.2. 

In response to questions raised by the Board at the November 9, 2023 meeting, the applicant offers 
the following responses: 

1. Regarding energy reliability benefits for Putnam County, battery projects tend to improve 
reliability, cost, and emissions in the areas closest to where they are located. Furthermore, 
while the grid is interconnected and there is no question that it will help downstate NY, it’s 
worth noting that the transmission line we are located on actually runs east to west. See the 
dark blue line along the project pictured below. Orange and Brown lines show other 
transmission lines in the area. As noted previously, there is only 2 megawatts of grid-scale 
generation in all of Putnam County. (Response provided by East Point Energy.) 
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2. Regarding the pace of adoption of BESS projects in the US, they are widespread, rigorously 
tested, and growing rapidly. According to the American Clean Power Association, 2142 
megawatts of grid-scale battery storage were deployed in the US in Q3 2023 alone, roughly 
18x the amount of this project. As of Q3 2023, there was approximately 14,000 megawatts of 
grid-scale battery storage deployed across the country. By the time this project is 
constructed, the amount of grid-scale BESS will likely have increased by several times. 
(Response provided by East Point Energy.) 

 

 

 

 

 

 

 

 

Credit: American Clean Power Association. 

3. Typically, Emergency Response Plans (ERP) are created closer to construction once the 
equipment is selected, and more detailed conversations are had with the Fire Department. At 
this stage, we are likely at least a year away before the specific equipment is chosen. 
However, in the interim we have enclosed a generic ERP from one of our trade organizations. 
(Response provided by East Point Energy.) 

4. Regarding the generator, a specific model has not yet been selected, but we have enclosed a 
cut sheet of one that is similar to the one that will likely be selected for the project.  Decibel 
levels for the generator vary based on the exact model, but will generally be in the area of 
100 db measured adjacent to the generator. It should be noted that other than brief periods of 
regular maintenance, the generator will only be running at a subset of power outages.  Any 
regular startup of the generator for maintenance purposes can be scheduled for midday 
hours to minimize impacts.  It should also be noted that the generator has been centrally 
located on the site, which will also minimize impacts.  Additionally, if there is an outage on the 
subject property there is most likely an outage on the neighboring properties.  In which case 
many of those neighbors would be running their own generators simultaneously. (Response 
provided by East Point Energy.) 

5. The enclosed updated Decommissioning Plan for the applicant’s proposal related to the 
decommissioning bond. 

6. In the event of a NYSEG power outage that is not resolved by the time the batteries 
designated for auxiliary functions (e.g. HVAC) run out, then the generator will be turned on. 
The energy will flow from the generator to the project level substation, where a switch will 
allow the energy to flow via the powerline to the batteries. The generator will be used to run 
the essential functions of the system, but not to charge the entire system back up to full 
capacity. (Response provided by East Point Energy.) 



Town of Carmel Planning Board Page 5 of 6 
RE: Union Energy Center, LLC December 4, 2023 

_________________________________________________________________________________________________________ 

120423cpb-siteplan.doc Insite Engineering, Surveying & Landscape Architecture, P.C. 

7. Under normal operating conditions, lithium-ion BESS do not release any flammable or toxic 
off-gasses or emissions. However, during thermal runaway, the system can pose risks due to 
gas buildup. Enclosures can incorporate exhaust ventilation systems to prevent dangerous 
accumulation of explosive gases. In cases where BESS fires have occurred, real-time air 
monitoring measurements have indicated no air quality concerns or toxic gases at 
surrounding properties. See the enclosed articles regarding two such incidences.  This is 
largely a result of the low-toxicity of the gases and their tendency to dissipate upwards very 
quickly. See the enclosed study conducted on behalf NYSERDA and ConEd.  Noted in the 
study, researchers found that other than initial ignition of the batteries, the off-gasses from 
the lithium-ion batteries were materially less harmful than a plastics fire and considered to be 
on par with a burning sofa on a per kilogram basis. There is also an expectation from many in 
the battery industry that the Governor’s interagency battery fire safety working group will 
release their preliminary findings before the end of the year. While the results have not yet 
been released, it is our understanding that the results will bolster the argument that harmful 
gases are a very low-risk to surrounding areas. (Response provided by East Point Energy.) 

8. See the enclosed Pilot Proposal and Tax Estimate as discussed.  

9. Relative to potential runoff during or subsequent to a fire, a BESS container typically contains 
the following materials: battery modules (in this case, lithium-iron phosphate), metal 
racking/supports, plastics, insulation, electrical components (such as printed circuit boards), 
and an HVAC system (refrigerants and liquid coolants). Therefore, the major constituents of a 
BESS container are similar to that of a modern vehicle.  A vehicle has a metal support frame, 
plastics, insulation, printed circuit boards (and other electronics), a lead acid battery, and an 
HVAC system. The refrigerants and liquid coolants are typically common R134 refrigerant 
that you find in vehicles and the coolants are a 50/50 solution of ethylene glycol and water, 
also a very common liquid coolant used in vehicles. These materials are regulated and will 
have Safety Data Sheets (SDS) that can be shared with the fire service. Therefore, in many 
ways, a LFP BESS container can be looked upon similarly to a vehicle fire and the runoff 
from it would be akin to that. (Response provided by East Point Energy.) 

10. Relative to the anticipated protocol for notifying the surrounding community in the event of a 
fire, typically Fire Departments/AHJ's either have a Public Information Officer and/or the Fire 
Chief would be making the call as to notifying neighbors. It should be addressed by the 
unified command players (Fire Dept, BESS Subject Matter Expert [SME], Town Officials, and 
Project Owner/Operator). Many localities have emergency alert systems and there is social 
media that can be utilized. The sample Emergency Response Plan (ERP) that is provided 
with our responses includes information on the command structure of emergency events and 
the notification structure. These structures are a collaboration between the AHJ and the 
BESS owner/operator (and their SME) and would be decided in advance. It could mention the 
trigger mechanisms as to when/how a notification is sent out. The key here is, all of this can 
be coordinated ahead of time and included in the ERP. (Response provided by East Point 
Energy.) 

 It should also be noted that we were in receipt of a letter from the NYS Office of New York City 
Watershed Inspector General, dated November 14, 2023.  The applicant would cite the extensive degree 
of pre-application due diligence, documentation, and studies that have been provided to the Board, as 
lead agency.  Additionally, the applicant continues to advance the wetland analysis, mitigation measures, 
stormwater management practices, and erosion controls.  The project will be permitted by a number of 
outside agencies, including the NYCDEP, NYSDEC and Army Corps of Engineers.  Given this context a 
Type I designation under SEQR is likely unwarranted.   

Please place the project on the December 14, 2023 Planning Board agenda for discussion of the 
project with the Board.  Should you have any questions or comments regarding this information, please 
feel free to contact our office. 
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Very truly yours, 

INSITE ENGINEERING, SURVEYING & LANDSCAPE ARCHITECTURE, P.C. 
 
 
 
By:  ______________________________  

Jeffrey J. Contelmo, PE 
Senior Principal Engineer 

JJC/adt 
 
Enclosures  
cc: (All via email only)  
 Scott Connuck 
 Compton Donohue 
 Frank Smith, Esq 
 William Shilling, Esq 
 Mahopac Volunteer Fire Dept 
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1 
Introduction 
This Wetland Function-Value Impact Report was prepared in support of a Town of Carmel Planning 
Board submittal for the proposed battery storage and electrical utility development Project (herein 
referred to as the ‘Project’) located at 24 Miller Road (Parcel No. 86.11-1-14) in the Town of Carmel, 
Putnam County New York (Figure 1). The proposed Project consists of the construction of two 
battery storage enclosures, two electrical substations, one bridge crossing, stormwater 
management measures, utilities, and associated parking lots and driveways. 

A formal wetland and watercourse delineation was completed by VHB on May 14, 17, and 18, 2021, 
which resulted in the verification of wetlands onsite as documented in a Wetland and Watercourse 
Delineation Report, dated July 12, 2021 (Appendix A). Additionally, the NYSDEC validated the 
delineation on November 21, 2023, as shown in Appendix B. As shown in the accompanying 
Planning Board submittal, the Project proposes to disturb ±3,0001 square feet (±0.06) acres of 
regulated wetlands and ±27,2002 acres of the regulated 100-ft Adjacent Area for the construction 
of the bridge crossing off Miller Road. 

Therefore, the purpose of this report is to assess the current conditions of wetland and Adjacent 
Area resources onsite, their function and values, and the effects of the proposed Project on these 
resources. 

  

 
1 These impact areas were derived from an Environmental Assessment Form completed by Insite Engineering, Surveying and Landscape Architecture, signed 

August 28, 2023, and the Planning Board plan set submission dated October 30, 2023, also prepared by Insite.  
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2 
Site Description and Setting 
The ±93-acre Project site is located at 24 Miller Road (Parcel No. 86.11-1-14) in the Town of Carmel, 
Putnam County, New York. The Project site is bound to the north by the Putnam Trailway Empire 
State Trail and commercial properties, to the east by residential properties, Silver Gate Road and 
forested, undeveloped land, to the south by residential properties and Lounsbury Drive, and to the 
west by Miller Road (Figure 2). Topography onsite ranges from 680ft to 605ft (NAVD88). A ridge is 
located in the center of the site which slopes downgradient steeply to the west, and gradually to 
the southeast. A stream channel is located in the western portion of the site parallel to Miller Road 
and flows from north to south, and multiple stone walls are present throughout the site. While the 
site is primarily undeveloped, an electrical transmission Right-of-Way (ROW) easement is located 
along the eastern boundary of the site, where multiple transmission structures are present. Based 
on a review of historic aerial imagery, the site has remained undeveloped since at least the 1950s. 

2.1   - Current Landscape Ecological Setting 
The Project site is located in the Hudson Highlands of New York, in the Hudson Valley, ±90 miles 
to the west of the Hudson River. The surrounding ecological neighborhood is suburban, with 
residential, commercial, and light industrial development interspersed within contiguous forested 
areas.  

As shown in Table 1 below, based on a review of current aerial imagery ±93% of the site is covered 
by a mature forest that continues offsite. Herbaceous and shrub vegetation is limited to wetland 
areas onsite with surface water present, where mature canopy trees aren’t dominant, and sunlight 
can penetrate down to the forest floor. There are no cultivation or pasture uses on site, and all 
aquatic vegetation is limited to wetlands onsite. There is no asphalt or impervious cover currently 
onsite. 

 

 

 

 

  

Table 1: Project Site Flora Percent Cover 

Forest Canopy 
Trees 

Shrubs and 
Herbaceous 

Cultivated or Pasture Aquatic Other 

93% 7% N/A N/A <1% 
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3 
Wetland Function and Values 
Assessment 
Wetland classifications used to identify the type of wetland(s) occurring on the Project site are 
based on guidance from the U.S. Fish and Wildlife Service (USFWS) (Cowardin et.al. 1979).  

Biophysical elements such as a wetland’s landscape position, geology, hydrology, substrate, and 
vegetation determine the wetland functions and to what capacity they are performed. Due to the 
differing biophysical characteristics between on-site wetlands, the functions the wetlands provide 
and the capacity to perform those functions vary. To better understand these differences, a 
description of the assessed wetland functional values was completed based on the United States 
Army Corps of Engineers (USACE) Highway Methodology Workbook (1993) and its supplement 
workbook. This method requires a description of each of the wetland communities as well as 
indicating the functions they provide. The thirteen (13) functions and values that have been 
recognized include: 

 

Wetland resource areas on the Project site, further discussed and documented in the attached 
Wetland and Watercourse Delineation Report, consist of ±43 acres of palustrine forested 
(Cowardin, 1979: PFO), scrub-shrub (Cowardin, 1979: PSS) and emergent wetlands (Cowardin, 
1979: PEM). There is an established 100-ft Adjacent Area buffer regulated by the New York State 
Department of Environmental Conservation (NYSDEC) and the Town of Carmel, which is depicted 
on the attached Wetland Validation Map (Drawing WV-1), dated November 11, 2023 (Appendix 
B). Three watercourse systems were identified within wetlands on the Project site.  

Image 1 - Wetland Function and Values Categories 
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3.2 - Wetlands 1, 2, 3 and 4 
Wetlands 1, 2 3, and 4 are naturally occurring sloped wetlands that are located within sloped 
forested areas of the Project site. These wetlands are not proposed to be impacted by the proposed 
Project design, however, a basic function-value assessment for these wetlands is included below. 

Based on the USACE’s 13 functions and values provided above: 

1. Groundwater Recharge/Discharge – Wetlands 1, 2, 3, and 4 are gently sloped wetlands 
that drain downgradient to the southeast corner of the site. Gradual infiltration to support 
groundwater recharge is anticipated within Wetlands 1, 2, 3, and 4 and in the southeastern 
portions of Wetlands 1 and 2 where topographic grade begins to flatten, groundwater 
discharge is anticipated along the delineated Streams 1 and 3. 

2. Floodflow Alteration – There are no Federal Emergency Management Agency (FEMA) 
identified floodplains present within the Project site, and due to the sloped nature of these 
wetlands, surface runoff is anticipated to flow through these wetlands to downgradient 
areas on and offsite. It is anticipated that these wetlands provide minimal flood storage 
functions for the surrounding vicinity. 

3. Fish and Shellfish Habitat – Wetlands 4 and 3 do not have stream channels associated with 
them, so it is anticipated suitable fish or shellfish are not found here due to their stagnant 
nature. Wetlands 1 and 2 do have streams present, but the onsite wetlands are at their 
associated stream’s headwaters, and it is not anticipated fish or shellfish are using these 
channels as migratory pathways due to their hydrologic isolation. Therefore, this category 
of function and value does not apply to these wetlands. 

4. Sediment/Toxicant Retention; Nutrient Removal; Product Transport – As these wetlands 
are located within mature forested, scrub-shrub, and herbaceous vegetated portions of 
the Project site and are located on sloped topography, it is anticipated that the wetlands 
have the capacity to trap and remove pollutants, transport nutrients, and improve the 
overall water quality to downgradient environments. 

5. Sediment/Shoreline Stabilization – As no shoreline or major stream channel is located 
within these wetlands, this function does not apply to these wetlands.  

6. Wildlife Habitat – The wildlife habitat function of these wetlands is suitable for many 
terrestrial, avian, and aquatic species due to the diversity of vegetation present, isolated 
nature from heavily trafficked roadways, and lack of recreational activity within or adjacent 
to them. Short and long-term use of these wetlands and their directly adjacent uplands as 
breeding, foraging, and shelter habitats likely occurs. Larger mammals including deer, 
bears, or coyotes are anticipated to  traverse through the site using the onsite ROW, which 
extends offsite to Cronton Falls Reservoir to the east, which could serve as  ideal foraging 
habitat for many large mammals and raptor bird species. 

7. Recreation Consumption – There are no authorized public recreational uses onsite, but 
unauthorized local ATV trails are present. Fishing is not anticipated within any of these 
wetlands, as fish/shellfish support is not anticipated, and any streams present would be 
too small for any boating activities. There is no fence prohibiting hikers from accessing the 
site from the Putnam Trailway Empire State Trail, but all hiking use would be unauthorized. 

8. Educational/Scientific Value; Uniqueness/Heritage – Based on a review of historic aerial 
imagery, as these wetlands are anticipated to have been onsite long-term, they could be 
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used as quality “outdoor classrooms. A Phase 1B Archaeological Field Reconnaissance 
Survey Report was prepared by Hudson Cultural Services in August 2023 documenting 
that low uniqueness/heritage value was provided onsite. 

9. Endangered Species – Based on a 2021 Natural Heritage Review, no rare or state-listed 
animals/plants or significant natural communities are within the Project site (Appendix C). 
Based on a July 20, 2023, U.S Fish and Wildlife Service (USFWS) Information for Planning 
and Consultation (IPaC) review, habitat for the endangered Northern Long-eared Bat 
(Myotis septentrionalis), Indiana Bat (Myotis sodalist), and the threatened Bog turtle 
(Glyptemys muhlenbergii) are anticipated to be onsite. Based on the USFWS’s Fact Sheets 
for these species: 

Northern Long-eared Bat 

“…northern long-eared bats roost singly or in colonies underneath bark, in cavities or 
crevices of both live trees and snags (dead trees).  Males and non-reproductive females 
may also roost in cooler places, like caves and mines.  Northern long-eared bats seem to 
be flexible in selecting roosts, choosing roost trees based on suitability to retain bark or 
provide cavities or crevices.  This bat has also been found rarely roosting in structures, 
like barns and sheds.” 

Indiana Bat 

“The Indiana bat is a small, insectivorous, migratory bat that hibernates colonially in 
caves and mines in the winter…and require forests for foraging and roosting… Maternity 
habitat ranges from areas that are completely forested to highly fragmented forest… In 
summer, most reproductive females occupy roost sites in forested areas under the 
exfoliating bark of dead or dying trees that retain large, thick slabs of peeling bark. 
Primary roosts usually receive direct sunlight for more than half the day. Roost trees are 
often within canopy gaps in a forest, in a fenceline, or along a wooded edge. Habitats in 
which maternity roosts occur include riparian zones, bottomland and floodplain habitats, 
wooded wetlands and upland communities. Indiana bats typically forage in semi-open 
to closed forested habitats with open understory, forest edges, and riparian areas.” 

Due to the presence of a mature forest with a dense canopy, bat roosting habitat is not 
anticipated within these wetlands as light struggles to penetrate the canopy. Within the 
utility ROW in Wetland 2, the lack of canopy cover could provide roosting and foraging 
habitat, but it would be limited to the ROW. No structures, caves or mines are located 
within any of these wetlands, so hibernation habitat is not anticipated. 

Bog Turtle 

“Bog turtles are one of the smallest turtle species in the world, and the smallest in North 
America. Adults are no more than 4.5 inch long… Bog turtles occupy shallow wetland 
habitats. They are semi-aquatic, meaning sometimes they like to spend time in the water 
and sometimes they like to be on land or on top of hummocky vegetation above the 
water.  The wetlands they occupy tend to be open-canopy herbaceous sedge bogs, fens 
or wet meadows, meaning there aren’t a lot of trees present that shade out plants that 
bog turtles like, such as the tussock sedges that form hummocks used for basking and 
nesting, shrubby cinquefoil, poison sumac, grass-of-parnassus, and cattail, among many 
other plant species… Bog turtles generally retreat into more densely vegetated areas 
(different areas than what they typically use during spring and summer months), under 
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the roots of trees or shrubs, rock walls, or even muskrat burrows to hibernate from mid-
September through mid-April (depending on latitude).” 

Due to the presence of a mature forest with a dense canopy, bat roosting habitat is not 
anticipated within these wetlands as light struggles to penetrate the canopy. Within the 
utility ROW, the lack of canopy cover could provide roosting and foraging habitat. 

Based on this brief assessment, Wetlands 1, 2, 3, and 4 are considered to be Medium-quality 
wetlands. 

3.3 – Wetland 5 
Wetland No. 5 is naturally occurring and located in the western portion of the Project site. This 
wetland is associated with multiple stream channels that flow through the site from north to south. 
These streams are conveyed from offsite to the north through culvert piping, converge on site, and 
continue to flow offsite as a single natural channel to the south. This wetland complex is also 
located at the toe-of-slope associated with the onsite ridge. This wetland is also located at the 
onsite ridge’s toe-of-slope and is primarily a scrub-shrub herbaceous within and adjacent to the 
stream channels and forested along the channel fringes. 

As these wetlands are proposed to be impacted by the proposed Project design, a function-value 
assessment has been prepared below. Based on the USACE’s 13 functions and values provided 
above: 

10. Groundwater Recharge/Discharge – It is anticipated that groundwater discharge occurs 
within Wetland 5, but due to its toe-of-slope location and the presence of several stream 
channels within the wetland, groundwater recharge is likely minimal. 

Based on a review of aerial imagery and site visits during various seasons, the streams 
within Wetland 5 are perennial, and the surrounding wetland displays standing water 
throughout the year as well. During the 2021 delineation 
effort, a high water table was observed within Wetland 5, and 
soils included saturated sandy loams. Groundwater 
discharge (e.g., seeps) is anticipated to be a source of 
saturation to Wetland 5, in addition to stormwater runoff 
from the surrounding impervious developed areas along 
Miller Road.  

11. Floodflow Alteration – No FEMA-identified floodplain is 
present within the Project site, but Wetland 5 is located 
within a concave environment bound by the upgradient 
Miller Road to the west and the onsite ridge’s toe-of-slope 
to the east. Since water is conveyed onsite via culverted pipes 
and stormwater runoff from the surrounding developed area, 
and is conveyed offsite as a single constricted stream, it is 
anticipated that Wetland 5 provides flood water 
desynchronization (collection, storage, gradual release) 
during flooding events for its surrounding neighborhood. 
However, as identified by the NYSDEC Hudson Valley Natural Resource Mapper (See 
Image 1), the Project site’s HUC12 watershed is primarily vegetated with minimal 

Project Site 

Image 2 – HUC 12 Watersheds 
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impervious cover3 present, and therefore the Project site’s function for flood 
desynchronization is not isolated and rare but is common and widespread throughout this 
watershed. Additionally, the site is located in the northern portion of the watershed and 
does not provide flood desynchronization functions for the surrounding region like the 
southern portion of the watershed would. 

12. Fish and Shellfish Habitat – Wetland 5 is associated with multiple stream channels that 
flow from the north via culverted pipes and road crossings. These perennial stream 
channels range from three to six feet in width, flow is retained through the winter season, 
and shade cover is provided by canopy trees and scrub-shrub vegetation. To the west and 
north of Wetland 5 are various commercial and industrial properties and Miller Road and 
Route 6. It is anticipated that Wetland 5 collects stormwater runoff from these areas. Based 
on a review of the NYSDEC Hudson Valley Natural Resource Mapper, the Project site steam 
is not identified as a trout-supporting (stock, migration) watercourse, a Known Important 
Area for Migratory Fish, a Known Important Coldwater Stream Habitat, or a Fishing Access 
location. No fish or shellfish were observed within Wetland 5 during past site visits.  

Therefore, while fair water quality is anticipated onsite, the stream channels are less than 
50ft in width and are not identified as fish or shellfish-supporting water features. Suitability 
for the presence of fish and shellfish on site is low. 

13. Sediment/Toxicant Retention; Nutrient Removal; Product Transport – Wetland 5 is located 
within a groundwater discharge area and has multiple stream channels that converge into 
a single, well-defined, meandering channel onsite. Sediment/toxicants that are brought 
onsite may be trapped within the scrub-shrub and forested vegetation within and adjacent 
to Wetland 5, but due to the continuous flow of water to the south, long-term retention 
is limited. Therefore, toxicant/nutrient removal functions within Wetland 5 are anticipated 
to be poor, but product transport is anticipated to be high. It is anticipated that any 
product transported offsite is retained and cleaned through infiltration processes ±0.5 
miles to the south of the Project site, where the stream channel disperses into a larger 
wetland complex. 

14. Sediment/Shoreline Stabilization – Wetland 5 provides stream channel stabilization to the 
various channels present. Dense forest and scrub-shrub vegetation throughout the 
wetland and stream channels protect against erosion scouring, and the well-defined 
stream channels divide the channels from the adjacent wetlands that vary in width. This 
varying width further provides erosion protection, reducing velocities of runoff before 
flowing into the streams.  

15. Wildlife Habitat – Wetland 5 is located between the developed Miller Road and the 
undeveloped remainder of the Project site. Upstream wildlife connectivity is relatively poor 
due to the presence of Route 6, developed commercial, residential, and industrial 
properties, culverted pipes, and impervious riparian buffers. Downstream connectivity is 
anticipated to be fair as the onsite streams converge and flow offsite as a single stream 
channel, which has a forested riparian buffer. However, based on a review of aerial imagery, 
the offsite riparian buffer is limited by developed residential neighborhoods, limiting the 
ease of access for wildlife to traverse north to the Project site. Wildlife access from the east 
is unprohibited and ideal for traversing. 

 
3 The NYSDEC Hudson Valley Natural Resource Mapper was used on November 20, 2023, and identified the HUC12 watershed (No. 02030101030, Muscoot 

River) to be 52.7 acres of canopy cover and 8.4 acres of impervious cover as of 2016. 
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Dense vegetation within Wetland 5 provides shade relief, foraging, and shelter habitat for 
avian and small mammal species. Songbirds and small mammals including squirrels, 
rodents, raccoons, and skunks could utilize this wetland for shelter and foraging habitat, 
but larger mammals including deer, bears, or coyotes are not anticipated to utilize this 
wetland for long-term habitat due to its proximity to developed residential, commercial 
and industrial properties. The adjacent forested upland may provide a suitable habitat for 
large mammals, however. 

16. Recreation Consumption – Fishing and hunting are not permitted within the Project site 
and the onsite streams are too small for boating activities. Due to the dense vegetation 
present within Wetland 5, it is not anticipated that local hikers will traverse the wetland as 
part of their use of the Putnam Trailway Empire State Trail, but there is no fence prohibiting 
foot access. Additionally, a small parking area is located at the northernmost point of the 
site, where the public could hike through the Project site to Wetland 5, although it would 
be unauthorized use of the property. 

17. Educational/Scientific Value; Uniqueness/Heritage - A Phase 1B Archeological Report was 
prepared for the Project site in August 2023 by Hudson Cultural Services, which resulted 
in no archaeological deposits from 277 shovel test pits. No additional cultural resources 
investigations were recommended. Additionally, no authorized recreational activities 
occur on site, however, locals do use the site for ATVing and hunting activities, which are 
not authorized by the property owner. There are no significant educational features on 
site that are not found in adjacent forested areas (i.e., stone structures, foundations, etc.). 
While no school is located within ±0.5 miles of the Project site, the Project site and Wetland 
5 could provide an educational “outdoor classroom” function if authorized by the property 
owner.  

18. Endangered Species – Based on a 2021 NYSDEC Natural Heritage Review, no rare or state-
listed animals or plants, or significant natural communities are within the Project site 
(Appendix C). Based on a July 20, 2023, U.S. Fish and Wildlife Service (USFWS) Information 
for Planning and Consultation (IPaC) review (Appendix C), habitat for the endangered 
Northern Long-eared Bat (Myotis septentrionalis), Indiana Bat (Myotis sodalist), and the 
threatened Bog turtle (Glyptemys muhlenbergii) are anticipated to be onsite. Based on the 
USFWS’s Fact Sheets for these species: 

Northern Long-eared Bat 

“…northern long-eared bats roost singly or in colonies underneath bark, in cavities or 
crevices of both live trees and snags (dead trees).  Males and non-reproductive females 
may also roost in cooler places, like caves and mines.  Northern long-eared bats seem to 
be flexible in selecting roosts, choosing roost trees based on suitability to retain bark or 
provide cavities or crevices.  This bat has also been found rarely roosting in structures, 
like barns and sheds.” 

 

Indiana Bat 

“The Indiana bat is a small, insectivorous, migratory bat that hibernates colonially in 
caves and mines in the winter…and require forests for foraging and roosting… Maternity 
habitat ranges from areas that are completely forested to highly fragmented forest… In 
summer, most reproductive females occupy roost sites in forested areas under the 
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exfoliating bark of dead or dying trees that retain large, thick slabs of peeling bark. 
Primary roosts usually receive direct sunlight for more than half the day. Roost trees are 
often within canopy gaps in a forest, in a fenceline, or along a wooded edge. Habitats in 
which maternity roosts occur include riparian zones, bottomland and floodplain habitats, 
wooded wetlands and upland communities. Indiana bats typically forage in semi-open 
to closed forested habitats with open understory, forest edges, and riparian areas.” 

No structures are located within or directly adjacent to Wetland 5, and the forested canopy 
cover provides shade throughout the day. The shrub-shrub portions of Wetland 5 could 
provide rooting habitat in dead or dying trees in the area, but these scrub-shrub areas are 
limited and narrow, with dense forested canopy trees being the primary cover within this 
wetland. While no caves or mines are located within or adjacent to Wetland 5, the stream 
channels within Wetland 5 could provide suitable foraging swooping corridors for bats. 
However, as the stream flows naturally offsite to the south, this swooping corridor habitat 
is available within the surrounding vicinity as well as onsite.  

As stated by the NYSDEC (See Appendix C), to avoid any potential impacts to bat species 
habitat, any tree clearing must be completed between November 1 and March 31st. Any 
proposed tree-clearing activities would adhere to local, state, and federal species 
regulations to reduce and avoid any impact on threatened and endangered species. 

Bog Turtle 

“Bog turtles are one of the smallest turtle species in the world, and the smallest in North 
America. Adults are no more than 4.5 inch long… Bog turtles occupy shallow wetland 
habitats. They are semi-aquatic, meaning sometimes they like to spend time in the water 
and sometimes they like to be on land or on top of hummocky vegetation above the 
water.  The wetlands they occupy tend to be open-canopy herbaceous sedge bogs, fens 
or wet meadows, meaning there aren’t a lot of trees present that shade out plants that 
bog turtles like, such as the tussock sedges that form hummocks used for basking and 
nesting, shrubby cinquefoil, poison sumac, grass-of-parnassus, and cattail, among many 
other plant species… Bog turtles generally retreat into more densely vegetated areas 
(different areas than what they typically use during spring and summer months), under 
the roots of trees or shrubs, rock walls, or even muskrat burrows to hibernate from mid-
September through mid-April (depending on latitude).” 

Wetland 5 is comprised mostly of scrub-shrub wetlands with various mature trees 
interspersed throughout. The southern portion of Wetland 5 could potentially serve as a 
bog turtle habitat, due to a mix of scrub-shrub and herbaceous wetland cover. However, 
the proximity of the road and various business/residential developments along the west 
and south property boundaries could preclude the presence of bog turtles in Wetland 5.  

The proposed bridge from Miller Road would include crossing through Wetland 5 and the 
associated stream.  During construction activities, Best Management Practices (BMPs) and 
erosion and sediment controls will be utilized. The bridge design will include a culvert to 
maintain streamflow; that culvert is not anticipated to negatively impact wildlife species, 
including potential bog turtles. 

Based on this functions and values assessment, Wetland 5 is considered to be a Medium-Quality 
wetland that provides specific environmental functions and/or values, but low community value. 
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Table 2:  Wetland Function/Values Classification Chart 

Function Value 
Category 

Groundwater 
Recharge/ 
Discharge 

Floodflow 
Alteration 

Fish and 
Shellfish 
Habitat 

Sediment/ 
Toxicant 

Retention; 
Nutrient 
Removal; 
Product 

Transport 

Sediment/ 
Shoreline 

Stabilization 

Wildlife 
Habitat 

Recreation 
Consumption 

Educational/ 
Scientific 

Value; 
Uniqueness/ 

Heritage 

Endangered 
Species 

Wetland 1 Medium N/A N/A Medium N/A Medium Low Low Medium 
Wetland 2 Medium N/A N/A Medium N/A Medium Low Low Medium 
Wetland 3 Medium N/A N/A Medium N/A Medium Low Low Medium 
Wetland 4 Medium N/A N/A Medium N/A Medium Low Low Medium 
Wetland 5 Medium Low Low Low Medium Medium Low Low Medium 
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4  
Proposed Activities and Potential 
Impacts 
This development Project proposes to construct the Union Energy Center, which will provide a 
battery energy storage system (BESS) for up to 116 megawatts (MW) of Alternating Current (AC). 
The BESS will consist of: 

 Gravel driveways and one bridge crossing. 

 Two pads for battery storage. 

 Lithium-ion battery containers. 

 Heating, ventilation and air conditioning (HVAC) cooling systems. 

 Control instrumentation. 

 A stormwater management system; and 

 Electric grid interconnection switchgear for the 115-kilovolt interconnection. 

The Project will also include a substation to collect the energy from the BESS and a subdivided 
substation for New York State Electric & Gas (NYSEG) to own and operate. The entire development 
will have motion-sensor safety lighting, perimeter security fencing, and sufficient maintenance of 
vegetation to screen from neighboring properties. 

4.1 – Proposed Activity Within Wetlands 
The proposed development will require ±3,000sf (±0.06 acres) of permanent impacts to the 
±165,850sf (±3.81 acre) Wetland 5 for the proposed bridge crossing, which is ±2% of the total 
area of Wetland 5. No additional impacts to any other regulated wetlands onsite are proposed at 
this time. The proposed bridge crossing will be the only site access entry point, coming from Miller 
Road towards the east across Wetland 5. The crossing will be ±20ft in width and ±95ft in length 
and will include a culvert/headwall system for water conveyance, two retaining walls, and a 
guardrail. 

Based on VHB’s functions and values assessment above, and the July 2021 Wetland and 
Watercourse Delineation Report prepared by VHB, Wetland 5 is a Medium Quality wetland. Permits 
from local, state, and federal agencies for these disturbances will be procured prior to the start of 
construction. 

4.2 – Potential Effects of Proposed Activity on Flora 
At the location of the proposed bridge crossing, Wetland 5 is dominated by scrub-shrub and 
herbaceous vegetation, with individual canopy trees present (See Image 2). Due to the absence of 
a thick canopy, light reaches ground surface year-round at this location, but emergent vegetation 
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and exposed roots were not observed at this location. Species present include Multiflora rose (Rosa 
multiflora), American beech (Fagus grandifolia), Black cherry (Prunus serotina), Japanese 
honeysuckle (Lonicera japonica), Jewelweed (Impatiens capensis) and Common rush (Juncus 
effusus).  

Although vegetation will be removed for the installation of the crossing, it is anticipated that the 
remaining disturbed areas will naturally revegetate. Any temporarily lost habitat is anticipated to 
return within the following one to two growing seasons, and no adverse long-term impacts to 
vegetation at the proposed crossing location are anticipated.  

Nevertheless, the Project proposes mitigation for all wetland impacts to compensate for lost 
vegetation. Please see Section 5 below for details.  

4.3 – Potential Effects of Proposed Activity on Fauna  
The proposed crossing impact area is about ±2% of 
Wetland 5, the remainder of which will remain 
undisturbed, and impacts to wildlife habitat are 
anticipated to be minimal. The proposed culverts are not 
anticipated to hinder streamflow, and the crossing will not 
hinder wildlife access within and around Wetland 5. The 
portion of the stream channel not disturbed by the 
crossing structure will be protected using Best 
Management Practices (BMPs) and soil erosion and 
sediment control (SESC) measures such as silt fences, 
wattles, and haybales. Wildlife access to Wetland 5 and the 
stream channel is also anticipated to remain suitable for 
small and large mammals. Post-construction continued 
use of the wetland and stream for foraging and shelter 
habitat for avian and small mammal species is also 
anticipated. 

As required by the USFWS, any tree-clearing activities will 
occur between November 1 and March 31 to avoid 
impacting potential Northern Long-eared Bat and Indiana Bat habitat. Additionally, BMPs and SESC 
measures will also be used to protect potential Bog turtle habitat onsite, including exclusion area 
fences around the Project’s Limit of Disturbance during construction, and daily construction site 
sweeps to identify and relocate any potential species that may be traversing the site. Any species 
identified would be relocated onsite, outside of the construction work area. 

  

Image 3 - Existing Conditions of Proposed Bridge 

Crossing Area 
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5  
Conceptual Compensatory Mitigation 
Approach 
Compensatory wetland mitigation is provided for impacts to the freshwater wetlands. As the 
proposed Project will involve a permanent impact of ±3,000sf (±0.06 acres) of Wetland 5 and 
±27,200sf ±(0.62 acres) of the NYDEC Adjacent Area associated with Wetland 5, a preliminary 
conceptual mitigation approach has been prepared to offset impacts. Note that this approach is 
subject to change based on the Project’s continued planning and design phase, but the approach 
will compensate for all regulated impacts as required by the USACE. Additionally, a USACE permit 
authorization will be required for the proposed impacts, and therefore, the final compensatory 
mitigation plan will be reviewed and approved by the USACE prior to the start of construction 
within Wetland 5. 

Currently, the Project proposes to enhance the existing Wetland 5 by an approximate 12:1 
mitigation/impact ratio. Therefore, the Project proposes to  support and enhance the following 
functions of Wetland 5: 

 Groundwater Recharge/Discharge. 

 Floodflow Alteration. 

 Sediment/Toxicant Retention, Nutrient Removal, Product Transport; and 

 Wildlife Habitat. 

Upon completion of compensatory mitigation activities, a five-year post-construction monitoring 
period is proposed to monitor the success of the enhancements and the survival of planted species. 

Image 4 - Preliminary Conceptual Compensatory Mitigation Approach 
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At the end of each growing year, an annual report will be submitted to the USACE to document 
the status and progress of the restored and enhanced wetlands, and any mitigative tasks that may 
be required during the following five growing seasons to continue a successful enhancement 
progression. Upon the completion of the fifth year, a final mitigation report would be submitted 
documenting the completion of all mitigation requirements required for this proposed Project. 
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1 
 Introduction 

 

1.1 Proposed Project 

BPUS Generation Development, LLC (“the Client) proposes to develop an approximate 

93.60-acre parcel located on Miller Road and Union Valley Road in the Town of Carmel, 

Putnam County, New York (the Project Site). A Site Location Map has been prepared 

(Appendix A, Figure A.1).   

 

Proposed structure configurations and/or site design details are not currently available. 

BPUS Generation Development, LLC is a battery energy storage system (BESS) project 

intended to improve the resiliency, reliability, and affordability of New York’s electrical 

grid. The project area will consist of battery enclosures, inverters, transformers, a security 

fence, and vegetative screening. The batteries themselves are housed in enclosures, that 

will be supported by concrete pads or piers. Similarly, the inverters and transformers 

will also be supported by concrete pads or piers. The rest of the site’s ground cover will 

most likely be gravel or a similar substance. The project will interconnect to the existing 

NYSEG transmission system near the property. There will exist space between the 

enclosures and the security fence to allow access to vehicles for routine maintenance. 

1.2. Existing Conditions 

VHB conducted a desktop review prior to visiting the Project Site. This review included 

the National Resource Conservation Service (NRCS) Web Soil Survey (NRCS, 2019), 

United States Geological Survey (USGS) National Hydrologic Database (NHD), United 
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States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI),  New York 

State Department of Conservation (NYSDEC) Environmental Resource Mapper (NYSDEC, 

2021), New York State Historic Preservation Office (NYSHPO), as well as orthoimagery 

and topography of the proposed Project Site (see Appendix A, Figures A.1-A.8). 

 

1.3 Land Cover 

Based on desktop review of the USFWS NWI maps (USFWS, 2021) and NYSDEC ERM 

(NYSDEC, 2021), both NYSDEC-regulated wetlands and federally mapped wetlands are 

present within the Project Site. A map of federal and state wetland and surface water 

boundaries are provided in Appendix A, Figure A.2.  

 

Through desktop review and field survey, VHB identified five (5) land cover types 

present within the Project Site, including: palustrine forested wetland, composed of 

green ash (Fraxinus nigra), American beech (Fagus grandifolia), and Red maple (Acer 

rubrum), palustrine emergent and forested wetland, composed of American elm 

(Ulnus americana) and green ash, unpaved roads and paths, upland forest, and 

intermittent stream (Edinger, G. J. et al, 2014). A map illustrating the land cover areas 

has been provided (Appendix A, Figure A.3). As shown in Figure 3, upland forest 

dominated the Site, with a total of approximately 69.70 acres; followed by 11.15 acres 

of sucessional shrubland. The areas proposed for development are primarily located 

within upland forested and forested/scrub shrub wetlands. 

 

The Project Site is bounded by residential properties and sporadic areas of 

undeveloped mixed deciduous-coniferous forest to the south, west, east, and north. 

A transmission line right-of-way (ROW) transects the center of the property. 

According to the Town of Carmel Zoning Map (dated 08/29/19), the Project Site lies 

entirely within the Commercial/Business Park District.  

 

The topography of the Project Site is generally undulating, with elevation ranging 

between approximately 560 feet and 680 feet above mean sea level (AMSL). The 

highest point, 679 feet AMSL, is located toward the north western portion of the 

parcel while the lowest point, 566 feet AMSL, is located along the southeastern 

boundary (Appendix A, Figure A.4).  

 

The Project Site is not located within any Federal Emergency Management Agency 

(FEMA) designated flood zones according to the National Flood Hazard Layer (NFHL) 
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panel numbers 36079C0226E and 36079C0207E (effective dates 03/04/2013) 

(Appendix A, Figure A.5).  

 

According to the NRCS,  Project Site falls within the Lower Hudson HUC 12 Watershed 

and both the Muscoot River and Plum River-Croton River HUC 8 Watershed (Appendix 

A, Figure A.6). The closest traditional navigable water (TNW) is approximately 1.57 

river miles and 0.84 aerial miles from the Project Site (see Appendix A, Figure A.7). 

 

Additionally, the Project Site is located within an archaeological sensitive area. 

Consultation with SHPO will be performed at a later date in compliance with the State 

Environmental Quality Review Act (SEQRA). 

1.4 Soils 

 

According to the NRCS, the Project Site is comprised of 13 soil types, six (6) of which 

are hydric soils. Hydric soils present include: Fluvaquents-Udifluvents complex, 

frequently flooded (Ff), Natchaug muck, 0 yo 2 percent slopes (NcA), Ridgebury 

complex, 0 to 3 percent slopes, very stony (RdA), Ridegebury complex, 3 to 8 percent 

slopes (RdB), Ridegebury complex, 0 to 8 pecent slopes, very stony (RgB), and Sun 

Loam (Sh). A map depicting the soil units has been provided (Appendix A, Figure A.8).  
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2 
 Wetland & Water Assessment 

 

VHB has performed desktop analyses, field inspections, and wetland/waterbody 

delineations on behalf of the Client for the 93.60-acre parcel, as illustrated by the 

“Project Site” within the Site Location Map (Appendix A, Figure A.1). Delineations 

occurred at the Project Site on May 14, 17 and 18 of 2021, identifying fie (5) palustrine 

wetlands and six (6) stream features. 

 

Wetland boundaries have not been reviewed with NYSDEC or the United States Army 

Corp of Engineers (USACE). A Site Visit will be scheduled at a later date to confirm the 

delineation boundaries. 

2.1 Wetlands and Waters 

2.1.1 Background 

Waters of the United States (WOTUS) are defined as: “waters traditionally (currently or 

in the past) used for interstate or foreign commerce; as well as, a tributary of, or a feature 
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containing a “significant nexus” or connection to a traditional navigable waterway 

(TNW)” (USACE, 2012).  

 

Wetlands are a subset of the WOTUS that may be subject to regulation under Section 

404 of the Clean Water Act (CWA) (33 U.S.C. 1344). Wetlands are defined by key 

indicators, that under normal circumstances, support a “prevalence of vegetation 

typically adapted for life in saturated soil conditions.”  Wetland impacts are regulated 

by the CWA of 1972 (USACE, 2012). For most land uses and activities, including 

development, in New York State (NYS), the USACE and NYSDEC are both responsible 

for protecting wetlands from pollutants or activities that may result in the discharge 

of dredged or fill material into WOTUS. Not all regulated wetlands are mapped, and 

any mapped wetlands are subject to field verification.  

 

Generally, a stream with at least intermittent flow is considered jurisdictional under the 

CWA. Similar to wetlands, WOTUS are regulated under CWA Section 404; navigable 

waterways are also regulated under Section 10 of the Rivers and Harbors act of 1899.  

2.1.2 Methods 

VHB Wetland Scientists conducted delineations for the Project Site on May 14, 18 and 

19, 2021. Wetland delineations were conducted in accordance with the 

methodologies detailed in the Regional Supplement to the Corps of Engineers Wetland 

Delineation Manual: Northcentral and Northeast Region (Version 2.0) (“Regional 

Supplement”) (USACE, 2012) and the New York State Freshwater Wetlands Delineation 

Manual (Browne, S. et al, 1995). These methodologies require the evidence of three 

(3) criteria: a dominance of hydrophytic vegetation, the existence of hydric soils, and 

the presence of wetland hydrology.  

 

Vegetation present was identified to species level using several regional references, 

with nomenclature following the 2016 USACE National Wetland Plant List (Lichvar, 

R.W. et. al., 2016). Observations were also recorded during the delineation to describe 

general wetland characteristics, determine potential functions and values, and classify 

wetlands in accordance with the Classification of Wetlands and Deepwater Habitats 

of the United States (Cowardin, L.M. et. al., 1979). Wetlands are demarcated in the 

field with pink “Wetland Delineation” flagging, labeled with unique flag identification 

(ID) codes, which include the wetland number and flag number (i.e., W1-1).  

 

Once boundaries were located, soil profiles were documented in both wetlands and 

uplands using a hand-held, 2-inch Dutch soil auger to extract soil samples to a depth 

of approximately 20 inches unless a restrictive layer was encountered.  Soils were 

examined for color using the Munsell Soil Color Chart, texture, and depth of any 
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redoximorphic features to determine if any hydric soil indicators were present. 

Redoximorphic features were recorded by color and type (concentrations, depletions, 

oxidized root channels, etc.).     

 

USACE Wetland Determination Forms were completed for each wetland and upland 

area delineated (Appendix C). 

 

Waters were field-delineated in accordance with guidance provided in the “Regulatory 

Guidance Letter:  Subject – Ordinary High Water (“OHW”) Identification” (USACE, 2005). 

During field work, flow regimes are preliminarily classified as perennial, seasonal, 

intermittent, or ephemeral based on qualitative observations of in-stream hydrology 

and existing geomorphic characteristics. Additional observations made during the 

delineation include channel substrate, surrounding land use, and OHW 

measurements, to complete an overall assessment of physical and habitat 

characteristics (Appendix C.2).   

 

Narrow streams (generally defined as ephemeral or small intermittent streams with 

channel widths of less than 4 feet) were delineated along the centerline. Larger 

streams (large intermittent to perennial streams) were surveyed with two lines, each at 

the top of bank (TOB).  Streams were demarcated in the field using blue survey tape, 

labeled with unique flag ID codes which includes the stream number and flag number 

(i.e., “S1-1”). Tributaries to streams are designated by adding a letter to the parent 

stream (i.e., A tributary to Stream S1 would be designated “S1A”).  

 

Wetland and stream flags were located in the field using the Collector and global 

navigation satellite systems (GNSS) status applications on Trimble R1 units capable of 

sub-meter accuracy. Weather data was compiled for the days of delineation to 

determine if the soil and vegetation were inspected under normal circumstances for 

that time of the year (National Oceanic Atmospheric Administration (NOAA), 2021). 

2.1.3 Results 

Please find a summary of wetlands identified onsite in Appendix B. Two (2) palustrine 

forested wetlands, one (1) palustrine forested/scrub-shrub wetland, one (1) palustrine 

emergent/forested wetland, and one (1) palustrine scrub-shrub/forested wetland 

cover types were delineated within the Project Site, encompassing a total of 

approximately 43.33 acres. Five (5) water features were also delineated within the 

Project Site. A Natural Resource Map (Appendix A, A.4) has been prepared to illustrate 

flagging details of each wetland area and stream identified. 
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Wetlands W1 and W3 are palustrine forested wetlands. W1 is anticipated to be 

sourced by surface runoff waters, and W3 is sourced by tributaries to Muscoot River 

onsite. Wetlands W2 and W5 are both palustrine forested and scrub-shrub; however, 

W2 is primarily forested with scrub-shrub fringe wetlands, and W5 is primarily scrub-

shrub within minor forested areas dispersed throughout. W2 is sourced by surface 

runoff waters, and both W2 and W5 are sourced by delineated tributaries to Muscoot 

River onsite. 

Wetland W4 is primarily emergent, with at least 8-11in of standing water at the time 

of delineation. The wetland is also partially forested with multiple mature canopy trees 

present. This wetland is anticipated to be sourced by surface runoff waters and a high-

water table. Wetland W4, W1, W2 and W3 are all anticipated to by hydrologically 

connected either by surface water connectivity or groundwater connection. 

 

Please find a summary of waters delineated onsite in Appendix B. Streams S1, S3, S4, S5 

and S6 are all unnamed tributaries to Muscoot River and flow to either the south or 

southwest. Each stream is under four feet in width, and S1 and S3 are under two feet in 

width. S4, S5 and S6 are all culverted from adjacent tributaries, and converge into a 

single stream channel which flows offsite via another culvert along the southern border.  

Throughout the wetlands within the Project Site, the forest stratum was primarily 

composed of black ash, green ash, and American elm. When shrub stratum was 

present, Spicebush (Lindera benzoin) was most common. The herbaceous stratum was 

generally composed of siltgrass, sensitive fern and fringed loosestrife.  

Hydric soil indicators were predominately histosols (A1), depleted below the dark 

surface (A11), dark surface (S7) and depleted matrix (F3) within the Project Site 

wetlands. The A horizon was very dark within the wetland areas, with a lighter 

depleted matrix horizon below as documented by the wetland data forms (Appendix 

C.1). Upland soils were characterized by a dark surface layer but without a depleted 

matrix, with distinct A and B horizons as documented in the upland data forms 

(Appendix C.1). 

 

Complete USACE wetland determination data forms were provided for wetlands and 

uplands; and VHB stream data was collected (Appendix C.2). Photographs of the 

individual plots are included with the data forms; additional photos of general wetland 

and upland views are provided in the Photograph Log (Appendix D).  

2.1.4 Conclusions 

As described in Section 2.1.3, VHB identified and delineated five (5) wetlands and six 

(6) streams at the Project Site. Based on field observations, Wetlands W1, W2, W3 and 
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W4 are hydrologically connected wetlands. W5 is anticipated to be solely under the 

jurisdiction of the USACE, as it remains outside of the NYDEC’s 100ft review area 

buffer and is smaller in size. However, it is anticipated that NYSEDC may include their 

wetland under their jurisdiction as well for site conformity. Therefore, jurisdictional 

under both the NYSDEC and USACE is anticipated for the entire site. Additionally, 

these wetlands have a 100-foot upland adjacent area regulated by NYSDEC. None of 

the wetlands identified onsite are isolated. A jurisdictional determination from both 

the NYSDEC and the USACE would be required to confirm jurisdiction of wetlands 

onsite. 

 

Based on preliminary field observations, all streams onsite appear to be jurisdictional 

under the CWA. A preliminary jurisdictional determination from the USACE would be 

necessary to determine the jurisdictional status of this stream.  
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3  
Project Summary 

 

 

On behalf of the Client, VHB conducted delineations of wetland and water features 

during spring of 2021.  

 

The likely jurisdictional status of each feature is summarized, along with the 

approximate feature size, in the table below.  

 

Jurisdiction Determination of Wetland and Stream Features 

Feature ID Type Acres Potential Jurisdiction 

Wetland W1 PFO 3.46 
Jurisdiction determination necessary 

with NYSDEC/USACE 

Wetland W2 PFO/SS 30.29 
Jurisdiction determination necessary 

with NYSDEC/USACE 

Wetland W3 PFO 3.48 
Jurisdiction determination necessary 

with NYSDEC/USACE 

Wetland W4 PEM/FO 2.28 
Jurisdiction determination necessary 

with NYSDEC/USACE 

Wetland W5 PSS/FO 3.81 
Jurisdiction determination necessary 

with USACE 

Feature ID Type Linear Feet Potential Jurisdiction 

Stream S1 Perennial 504 
Hydrologically Connected to 

Muscoot River – USACE 

Stream S3 Perennial 203 
Hydrologically Connected to 

Muscoot River – USACE 

Stream S4 Intermittent 1,313 
Hydrologically Connected to 

Muscoot River – USACE 
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Stream S5 Perennial 206 
Hydrologically Connected to 

Muscoot River – USACE 

Stream S6 Perennial 350 
Hydrologically Connected to 

Muscoot River – USACE 

  

Direct impacts to jurisdictional wetland or water features within the Project Site would 

require federal approvals from USACE. A jurisdictional determination with USACE is 

necessary if any direct impacts are anticipated. 
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A.1. Site Location Map  
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Figure A.4: Natural Resources Index Map
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Figure A.4: Natural Resources Map Series [Sheet 1 of 6]
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Figure A.4: Natural Resources Map Series [Sheet 2 of 6]
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Figure A.4: Natural Resources Map Series [Sheet 3 of 6]
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Figure A.4: Natural Resources Map Series [Sheet 4 of 6]
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Figure A.4: Natural Resources Map Series [Sheet 5 of 6]
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Figure A.4: Natural Resources Map Series [Sheet 6 of 6]
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Figure A.5: FEMA Flood Map

DRAFT: June 26, 2021
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Figure A.6: USGS 8 & 12 Digit HUC Map
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Figure A.7: Stream Flow Connectivity Map
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Sources: Background imagery from NYS GIS Program (2018/2016); Streams and Waterbodies (NHD) from USGS (2019).
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Figure A.8: NRCS Soils
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Sources: Background imagery from NYS GIS Program (2018/2016); Soils from NRCS (2019).
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Town of Carmel, Putnam County, New York

Prepared by VHB

(Sq. Ft.) (Ac.)

W1 150,659 3.46 PFO6 - 1 NYSDEC and USACE 100 ft. Connected to Muscoot River via tributaries flowing to the southeast

W2 1,319,479 30.29 PFO6/PSS6 - 1 NYSDEC and USACE 100 ft.
Primarily forested, portion of wetland within utility right-of-way is maintained and 

has become scrub-shrub.

W3 151,415 3.48 PFO6 - - NYSDEC and USACE 100 ft. Forested wetland within the northern portion of the Site.

W5 165,817 3.81 PSS6/PFO6 R4SBC 1 USACE 100 ft.
Sourced by a culverted tributary to Muscoot River, wetland is forested with scrub-

shrub fringe.
Total Area of Wetlands 

within Jurisdictional 
Determination Area

1,886,635 43.33

NOTES:

BPUS Generation Development, LLC

W4 PEM1/PFO6 PSS1E -

Table 1: Summary of Delineated Wetlands

July 9, 2021

99,265 2.28

NWI 
Classification

NYSDEC 
Classification

Potential 
Jurisdictional Status

1 VHB Study Area is located entirely within property boundary. Wetland and parcel bounaries surveyed by Insite June 2021. Individual wetland areas displayed in bold continue outside of the Study Area.
2 Classification follows Cowardin, L.M., V. Carter, F.C. Golet, and E.T. LaRoe. 1979. Classification of Wetlands and Deepwater Habitat of the United States.  U.S. Fish and Wildlife Service. FWS/OBD-79/31. 103pp.

Field Designated 
Cowardin 

Classification2
VHB Wetland ID

Delineated Area1

Buffer/Setback 
Requirements

General Description

NYSDEC and USACE 100 ft. Connected to W2 via HDPE culvert

Page 1 of 1



Town of Carmel, Putnam County, New York

Prepared by VHB

Average 
Ordinary High 
Water (OHW-

width)2

Length of 
Delineated 

Stream Channel 
Within 

Jurisdictional 
Determination 

Area 

Potential 
Jurisdictional Status5

(Feet) (Linear Feet) (Square Feet) (Acres)

S1
Unnamed 

Tributary to 
Plum Brook

2 504 1,008 0.02 Perennial
NYSDEC/USACE 

Jurisdiction
B 100ft Minor stream sourcing Wetland Area 1 onsite

S3
Unnamed 

Tributary to 
Plum Brook

2 103 206 0.00 Perennial
NYSDEC/USACE 

Jurisdiction
B 100ft Minor stream sourcing Wetland Areas 1 and 2 onsite

S4
Unnamed 

Tributary to 
Muscoot River

4 1,313 5,252 0.12 Intermittent
NYSDEC/USACE 

Jurisdiction
B 100ft Part of a culverted stream that flows through the site, sourcing Wetland Area 5

S5
Unnamed 

Tributary to 
Muscoot River

5 206 1,030 0.02 Perennial
NYSDEC/USACE 

Jurisdiction
B 100ft Part of a culverted stream that flows through the site, sourcing Wetland Area 5

S6
Unnamed 

Tributary to 
Muscoot River

5 350 1,750 0.04 Perennial
NYSDEC/USACE 

Jurisdiction
B 100ft Part of a culverted stream that flows through the site, sourcing Wetland Area 5

D1 Unnamed 1 12 12 0.00 Ephemeral Non-Jurisdictional - - Minor ditch that very breifly intersects the Site boundary

2,488 9,258 0.213

NOTES:

VHB 
Stream ID 1

USGS Stream/ 
Water Name

Table 2: Summary of Delineated Waters

July 9, 2021

BPUS Generation Development, LLC

Buffer/Setback 
Requirements

NYSDEC Surface 
Water 

Classification6

1 VHB's Stream ID refers to unique ID designated in the field.
2 U.S. Army Corps of Engineers (USACE).  2005.  “Regulatory Guidance Letter.  Subject: Ordinary High Water Mark Identification.”  No. 05-05.  
3 Approximate area of delineated streams within the study area is calculated from the average OHW times the length of delineated stream channel within the study area.
4 Stream flow regime determined based on qualitative observations of in stream hydrology indicators and geomorphic characteristic and are subject to professional judgment and confirmation by USACE and/or NYSDEC.
5 Jurisdictional status as determined by VHB; subject to confirmation or field verification by NYSDEC and USACE.
6 Surface waters classifications were made pursuant to 6NYCRR, Chapter X, Article 2, Parts 701 (classification and standards definitions).

Approximate Area of 
Delineated Stream Within 

Jurisdictional Determination 
Area 3

Flow Regime 
(Perennial, 

Intermittent, 
Ephemeral and 

Ditch)4

General Description

Total Length and Area of Stream Channel 
or Other Waters within Jurisdictional 

Determination Area

Page 1 of 1
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East Point Carmel / Putnam

BPUS Generation Development, LLC NY

UPL1-OP1

5/18/2021

Jimmy Monfils and Anna Loss

Undulating Convex 1-2%

41.34978 -73.74760

 

Yes

UPL1-OP1

Yes

No No No

NoNoNo

N/A

N/A

N/A

No

No

Yes

No

No

One or more parameters lacking.  Area is not a jurisdictional wetland.

No

No primary or secondary indicators of wetland hydrology present; parameter is not met.

No hydric soil indicators present and soil does not meet NTCHS definition of hydric soil; parameter is not met.

N/A FINE_SANDY_LOAMN/A100 N/A0-4 7.5YR_3/3

N/A SANDY_CLAY_LOAMN/A100 N/A10-21 10YR_4/6

N/A FINE_SANDY_LOAMN/A100 N/A4-10 10YR_4/4



2

UPL1-OP1

5

40.00%

0.0

0.0

21.0

40.0

0.0

61.0 223.0

0.0

63.0

160.0

0.0

0.0

3.66

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

No hydrophytic vegetation indicators present; parameter is not met.

37.0

0.0

10.0

14.0

0.0

Fagus grandifolia FACUX20.5

Quercus alba FACUX10.5

Quercus rubra FACU3

Liriodendron tulipifera FACU3

Carpinus caroliniana X FAC10.5

Carya ovata 3 X FACU

Maianthemum canadense 10.5 X FAC



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

UPL2-OP1

5/18/2021

Jimmy Monfils and Anna Loss

Flat Flat <1%

41.34675 -73.75113

PFO 

Yes

UPL2-OP1

Yes

No No No

NoNoNo

N/A

N/A

N/A

-

No

Yes

No

-

No

No primary or secondary indicators of wetland hydrology present; parameter is not met.

No hydric soil indicators present and soil does not meet NTCHS definition of hydric soil; parameter is not met.

N/A SANDY_LOAMN/A100 N/A0-7 10YR_3/4

N/A COARSE_SANDY_LOAMN/A100 N/A14-19 10YR_4/6

N/A SANDY_LOAMN/A100 N/A7-14 10YR_4/3



0

UPL2-OP1

7

0.00%

3.0

0.0

6.0

81.5

79.0

169.5 742.0

3.0

18.0

326.0

0.0

395.0

4.38

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

No hydrophytic vegetation indicators present; parameter is not met.

16.0

69.0

0.0

53.0

31.0

Acer saccharum FACUX10.5

Carya ovata FACU3

Prunus serotina FACU3

FACUX20.5Lonicera japonica 

UPLX38Berberis thunbergii 

FACU10.5Rosa multiflora 

Artemisia vulgaris 38 X UPL

Ranunculus repens 3 FAC

Alliaria petiolata 3 FACU

Asclepias syriaca 3 UPL

Phalaris arundinacea 3 OBL

Solidago rugosa 3 FAC

Vitis aestivalis FACU20.5

Celastrus orbiculatus FACU10.5



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

W1-WET1

5/14/2021

Jimmy Monfils and Anna Loss

Depression Concave 1-2%

41.34866 -73.74253

PFO 

-

W1-WET1

-

- - -

---

X 1

X Surface

SurfaceX

-

X

X

X

X

X

X

X

X

-

Yes

-

-

All parameters are met. Area is classified as a palustrine forested (PFO) wetland.

No

N/A SILTY_CLAY_LOAMN/A100 N/A0-2 10YR_2/2

12 SILTY_CLAY_LOAM7.5YR_3/4 M80 C5-14 10YR_2/2

87.5YR_5/8 MC

5 SILTY_CLAY_LOAM7.5YR_3/4 M95 C2-5 10YR_2/2

25 GRAVELLY_CLAY_LOAM7.5YR_4/6 M75 C14-18 10YR_3/3



9

W1-WET1

12

75.00%

3.0

62.0

111.0

19.5

0.0

195.5 538.0

3.0

333.0

78.0

124.0

0.0

2.75

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

38.0

14.0

41.0

93.0

10.0

Fraxinus pennsylvanica FACWX10.5

Fagus grandifolia FACUX10.5

Acer rubrum FACX10.5

Ulmus americana FAC3

Tilia americana FACU3

Tilia americana X FACU3

Fraxinus pennsylvanica X FACW38

FACX10.5Nyssa sylvatica 

FACUX3Rosa multiflora 

Onoclea sensibilis 10.5 X FACW

Fraxinus pennsylvanica 3 X FACW

Solidago rugosa 3 X FAC

Microstegium vimineum 63 X FAC

Osmunda claytoniana 10.5 FAC

Phalaris arundinacea 3 OBL

Toxicodendron radicans FAC10.5



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

W1-WET2

5/14/2021

Jimmy Monfils and Anna Loss

Depression Concave 3-5%

41.34774 -73.74098

PFO 

-

W1-WET2

-

- - -

---

X 1

X Surface

SurfaceX

-

X

X

X

X

X

X

X

X

-

Yes

-

-

All parameters are met. Area is classified as a palustrine forested (PFO) wetland.

No

Rock refusal

12

N/A SANDY_CLAYN/A Saturated100 N/A0-6 7.5YR_3/1

N/A SANDY_CLAYN/A100 N/A6-12 7.5YR_3/1



5

W1-WET2

6

83.33%

10.5

19.5

51.5

16.5

10.5

108.5 322.5

10.5

154.5

66.0

39.0

52.5

2.97

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

54.0

10.0

10.0

44.0

0.0

Acer rubrum FACX38

Carya ovata FACU10.5

Fagus grandifolia FACU3

Acer saccharinum FAC3

Acer rubrum X FAC10.5

UPLX10.5Berberis thunbergii 

Onoclea sensibilis 3 X FACW

Symplocarpus_SP 10.5 X

Impatiens capensis 10.5 X FACW

Arisaema triphyllum 3 FACW

Fraxinus pennsylvanica 3 FACW

Carex aquatilis 10.5 X OBL

Alliaria petiolata 3 FACU



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

W2-WET1

5/17/2021

Jimmy Monfils and Anna Loss

Depression Concave 1-2%

41.34754 -73.74888

PFO 

-

W2-WET1

-

- - -

---

X 1

X Surface

SurfaceX

-

X

X

X

X

X

X

X

X

X

-

Yes

-

-

All parameters are met. Area is classified as a palustrine forested (PFO) wetland.

No

N/A SILTY_CLAY_LOAMN/A100 N/A0-6 7.5YR_3/2

10 GRAVELLY_SILTY_CLAY

_LOAM

7.5YR_5/3 M90 D11-17 10YR_3/1

20 SILTY_CLAY_LOAM7.5YR_4/4 M80 C6-11 10YR_2/2

5 GRAVELLY_SANDY_CLA

Y_LOAM

10YR_3/2 M95 D17-22 10YR_6/2



6

W2-WET1

8

75.00%

31.0

69.5

44.5

13.5

0.0

158.5 357.5

31.0

133.5

54.0

139.0

0.0

2.26

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

X

69.0

21.0

10.0

68.0

3.0

Fraxinus pennsylvanica FACWX38

Acer saccharinum FACX20.5

Acer rubrum FAC10.5

Fraxinus pennsylvanica X FACW10.5

X10.5Euonymus alatus 

FACUX10.5Rosa multiflora 

Onoclea sensibilis 10.5 X FACW

Impatiens capensis 10.5 X FACW

Carex aquatilis 20.5 X OBL

Viburnum dentatum 3 FAC

Symplocarpus_SP 3

Microstegium vimineum 10.5 FAC

Phalaris arundinacea 10.5 OBL

Celastrus orbiculatus FACU3



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

W3-WET1

5/18/2021

Jimmy Monfils and Anna Loss

Depression Concave 1-2%

41.35103 -73.74742

PFO 

Yes

W3-WET1

Yes

No No No

NoNoNo

N/A

X 4

SurfaceX

Yes

X

X

X

X

X

X

X

X

X

X

Yes

Yes

Yes

Yes

All parameters are met. Area is classified as a palustrine forested (PFO) wetland.

Yes

N/A SILTY_CLAYN/A100 N/A9-14 10YR_3/1

10 SANDY_CLAY_LOAM7.5YR_3/3 M90 C17-23 10YR_4/3

N/A SILTY_CLAYN/A Mostly organic matter100 N/A0-9 10YR_2/1

15 SILTY_CLAY10YR_4/3 M85 C14-17 10YR_3/1



9

W3-WET1

12

75.00%

0.0

53.0

44.5

16.5

0.0

114.0 305.5

0.0

133.5

66.0

106.0

0.0

2.68

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

44.0

52.0

0.0

26.0

3.0

Ulmus americana FACX20.5

Acer saccharinum FACX10.5

Acer rubrum FACX10.5

Fraxinus pennsylvanica FACW3

FACW38Lindera benzoin 

FACU10.5Rosa multiflora 

FAC3Viburnum dentatum 

Symplocarpus_SP 10.5 X

Onoclea sensibilis 3 X FACW

Fraxinus pennsylvanica 3 X FACW

Lysimachia ciliata 3 X FACW

Geranium maculatum 3 X FACU

Arisaema triphyllum 3 X FACW

Celastrus orbiculatus FACU3



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

W4-WET1

5/18/2021

Jimmy Monfils and Anna Loss

Depression Concave 3-5%

41.34836 -73.74987

PFO 

-

W4-WET1

-

- - -

---

X 2

X Surface

SurfaceX

-

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

-

Yes

-

-

All parameters are met. Area is classified as a palustrine forested (PFO) wetland.

No

N/A SILTY_CLAY_LOAMN/A100 N/A2-10 7.5YR_2.5/2

25 CLAY_LOAM10YR_5/8 M75 C16-20 10YR_5/2

N/A SILTY_CLAY_LOAMN/A Mostly organic material100 N/A0-2 7.5YR_2.5/1

15 SILTY_CLAY10YR_5/8 M85 C10-16 10YR_4/1

10 CLAY_LOAM10YR_5/8 M90 C20-24 10YR_5/1



7

W4-WET1

7

100.00%

34.0

24.0

41.5

3.0

0.0

102.5 218.5

34.0

124.5

12.0

48.0

0.0

2.13

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

48.0

21.0

0.0

44.0

0.0

Ulmus americana FACX20.5

Acer rubrum FACX10.5

Acer saccharinum FACX10.5

Fraxinus pennsylvanica FACW3

Betula alleghaniensis FACU3

X10.5Clethra_SP 

FACWX10.5Lindera benzoin 

Symplocarpus foetidus 20.5 X OBL

Carex aquatilis 10.5 X OBL

Osmundastrum cinnamomeum 10.5 X FACW

Juncus effusus 3 OBL



East Point Carmel / Putnam

BPUS Generation Development, LLC NY

W5-WET1

5/18/2021

Jimmy Monfils and Anna Loss

Depression Concave <1%

41.34715 -73.75123

PFO 

Yes

W5-WET1

Yes

No No No

NoNoNo

X 1

X Surface

SurfaceX

Yes

X

X

X

X

X

X

X

X

X

X

Yes

Yes

Yes

Yes

All parameters are met. Area is classified as a palustrine forested (PFO) wetland.

Yes

10 SILTY_CLAY_LOAM7.5YR_3/4 M90 C3-7 7.5YR_2.5/1

10 SANDY_CLAY7.5YR_4/1 M90 D13-17 10YR_4/3

3 SILTY_CLAY_LOAM7.5YR_3/4 M Primarily organic matter97 C0-3 7.5YR_2.5/1

30 SANDY_CLAY_LOAM10YR_4/6 N/A50 C7-13 10YR_4/1

155YR_3/4 MC

57.5YR_5/8 MC



6

W5-WET1

8

75.00%

73.5

34.0

36.0

13.5

0.0

157.0 303.5

73.5

108.0

54.0

68.0

0.0

1.93

30 ft

30 ft

15 ft

5 ft

30 ft

Yes

X

16.0

27.0

10.0

110.0

3.0

Acer saccharinum FACX10.5

Ulmus americana FAC3

Acer rubrum FAC3

Fraxinus pennsylvanica X FACW10.5

FACUX10.5Rosa multiflora 

FACX10.5Viburnum dentatum 

FACX3Ligustrum japonicum 

FACUX3Lonicera japonica 

Symplocarpus foetidus 63 X OBL

Alysicarpus_SP 10.5

Equisetum sylvaticum 3 FACW

Onoclea sensibilis 20.5 FACW

Lythrum salicaria 10.5 OBL

Toxicodendron radicans 3 FAC

Toxicodendron radicans FAC3



 

Appendix D 

Photograph Log 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  1 Date: 5/18/2021 

 

Description: Near Data Point 
Upland No. 1, view of the upland 
forested area. Forest floor is clear of 
herbaceous and shrub vegetation 
cover, and trees ranging from 
sapling to mature canopy trees 
dominate. 

 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  2 Date: 5/18/2021 

 

Description: Near Data Point 
Upland No. 1, another view of the 
upland forested area that represents 
the eastern portion of the upland 
areas onsite. 

 

 

 

 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  3 Date: 5/18/2021 

 

Description:  Near Data Point 
Upland No. 2, view of upland forest 
area and ATV trails representative 
of the western portion of the uplands 
onsite. While mature canopy trees 
are still dominant, herbaceous and 
shrub vegetative cover are also 
prevalent. 

 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  4 Date: 5/18/2021 

 

Description: Near Data Point 
Upland No. 2, view of upland forest 
area and ATV trails representative 
of the western portion of the uplands 
onsite. 

 

 

 

 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  5 Date: 5/18/2021 

 

Description: Near Data Point 
Upland No. 2, view of upland forest 
area adjacent to ATV trails onsite. 
Forest floor vegetation is 
transitioning from clear to 
herbaceous and shrub dominated. 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  6 Date: 5/18/2021 

 

Description: Near Stream 3 in 
Wetland Area 1, view of wetland 
area identified onsite. Ferns, Skunk 
Cabbage, and tree saplings were 
dominant and water saturation and 
surface ponding were observed. 

 

 

 

 

 

 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  7 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 303 in Wetland Area 2, view of 
wetlands in the foreground, and 
uplands in the background. 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  8 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 369 in Wetland Area 2, view of 
saturated wetlands observed onsite. 

 

 

 

 

 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  9 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 367 in Wetland Area 2, view of 
the utility right-of-way bisecting the 
site. Primarily maintained, wetlands 
do extend across the right-of-way. 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  10 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 154 in Wetland Area 2, view of 
stained leaves observed. Surface 
water was minimally present, and 
herbaceous cover was dominant.  

 

 

 

 

 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  11 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 334 in Wetland Area 3, view of 
forested wetlands and stained 
leaves. Snags were common in the 
wetland area, and although minimal 
shrubs were present, herbaceous 
cover, saplings and nature canopy 
trees were dominant. 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  12 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 334 in Wetland Area 3, an 
alternate view of the forest wetlands 
in the area. 

 

 

 

 

 



 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  13 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 217in Wetland Area 2, view of 
saturated wetlands observed. 
Herbaceous cover is dominant. 

 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  14 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 115 in Wetland Area 4, view of 
wetland area with varying depths of 
surface water present. Herbaceous 
and shrub vegetation are dominant, 
with minor saplings and small 
mature trees present. 

 

 

 



 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  15 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 108 in Wetland Area 4, view of 
saturated forested wetlands, 
dominated by herbaceous cover, 
shrubs, and mature canopy trees. 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  16 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 201 in Wetland Area 5, 
wetlands encompass a minor 
stream onsite that flows from the 
north to south. 

 

 

 

 

 



 

 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  17 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 501 in Wetland Area 5, view of 
minor stream channel with adjacent 
fringe wetlands onsite. 

 

 

 
PHOTOGRAPHIC LOG 

     

Client Name: BPUS Generation Development Site Location: Carmel. New York Project No:  20692.00 

     
Photo No.  18 Date: 5/18/2021 

 

Description: Near Wetland Flag 
No. 306 in Wetland Area 5, view of 
minor stream channel and adjacent 
fringe wetlands. 

 



 
 

 

 

 

 

 

 

 

 

APPENDIX B 

NYSDEC WETLAND VALIDATION APPROVAL 
  





 
 

 

 

 

 

 

 

 

APPENDIX C 

NYSDEC NATURAL HERITAGE AND USFWS IPAC 

DOCUMENTATION 
  



July 20, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

New York Ecological Services Field Office
3817 Luker Road

Cortland, NY 13045-9385
Phone: (607) 753-9334 Fax: (607) 753-9699

Email Address: fw5es_nyfo@fws.gov

In Reply Refer To: 
Project Code: 2023-0107129 
Project Name: East Point Energy - Union NY Solar Farm
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 

mailto:fw5es_nyfo@fws.gov
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(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Migratory Birds: In addition to responsibilities to protect threatened and endangered species 
under the Endangered Species Act (ESA), there are additional responsibilities under the 
Migratory Bird Treaty Act (MBTA) and the Bald and Golden Eagle Protection Act (BGEPA) to 
protect native birds from project-related impacts. Any activity, intentional or unintentional, 
resulting in take of migratory birds, including eagles, is prohibited unless otherwise permitted by 
the U.S. Fish and Wildlife Service (50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)). For more 
information regarding these Acts see https://www.fws.gov/birds/policies-and-regulations.php.

The MBTA has no provision for allowing take of migratory birds that may be unintentionally 
killed or injured by otherwise lawful activities. It is the responsibility of the project proponent to 
comply with these Acts by identifying potential impacts to migratory birds and eagles within 
applicable NEPA documents (when there is a federal nexus) or a Bird/Eagle Conservation Plan 
(when there is no federal nexus). Proponents should implement conservation measures to avoid 
or minimize the production of project-related stressors or minimize the exposure of birds and 
their resources to the project-related stressors. For more information on avian stressors and 
recommended conservation measures see https://www.fws.gov/birds/bird-enthusiasts/threats-to- 
birds.php.

In addition to MBTA and BGEPA, Executive Order 13186: Responsibilities of Federal Agencies 
to Protect Migratory Birds, obligates all Federal agencies that engage in or authorize activities 
that might affect migratory birds, to minimize those effects and encourage conservation measures 
that will improve bird populations. Executive Order 13186 provides for the protection of both 
migratory birds and migratory bird habitat. For information regarding the implementation of 
Executive Order 13186, please visit https://www.fws.gov/birds/policies-and-regulations/ 
executive-orders/e0-13186.php.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Code in the 
header of this letter with any request for consultation or correspondence about your project 
that you submit to our office.
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▪
▪
▪
▪

Note: IPaC has provided all available attachments because this project is in multiple field office 
jurisdictions.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Migratory Birds
Wetlands
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OFFICIAL SPECIES LIST
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

New York Ecological Services Field Office
3817 Luker Road
Cortland, NY 13045-9385
(607) 753-9334

This project's location is within the jurisdiction of multiple offices. However, only one species 
list document will be provided for all offices. The species and critical habitats in this document 
reflect the aggregation of those that fall in each of the affiliated office's jurisdiction. Other offices 
affiliated with the project:

Long Island Ecological Services Field Office
340 Smith Road
Shirley, NY 11967-2258
(631) 286-0485
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PROJECT SUMMARY
Project Code: 2023-0107129
Project Name: East Point Energy - Union NY Solar Farm
Project Type: Power Gen - Solar
Project Description: Proposed battery energy storage facility - The Project Area will consist of 

battery enclosures, inverters, transformers, a security fence, and 
vegetative screening. The batteries themselves are housed in enclosures, 
that will be supported by concrete pads or piers. Similarly, the inverters 
and transformers will also be supported by concrete pads or piers. The rest 
of the site’s ground cover will most likely be gravel or a similar 
substance. The Project will interconnect to the existing NYSEG 
transmission system near the property. Space between the enclosures and 
the security fence will be included in the design to allow access for 
vehicles performing routine maintenance.

Project Location:
The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@41.348824,-73.74773514695679,14z

Counties: Putnam and Westchester counties, New York

https://www.google.com/maps/@41.348824,-73.74773514695679,14z
https://www.google.com/maps/@41.348824,-73.74773514695679,14z
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ENDANGERED SPECIES ACT SPECIES
There is a total of 4 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

MAMMALS
NAME STATUS

Indiana Bat Myotis sodalis
There is final critical habitat for this species. Your location does not overlap the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/5949

Endangered

Northern Long-eared Bat Myotis septentrionalis
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9045

Endangered

REPTILES
NAME STATUS

Bog Turtle Glyptemys muhlenbergii
Population: Wherever found, except GA, NC, SC, TN, VA
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6962

Threatened

INSECTS
NAME STATUS

Monarch Butterfly Danaus plexippus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/9743

Candidate

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/5949
https://ecos.fws.gov/ecp/species/9045
https://ecos.fws.gov/ecp/species/6962
https://ecos.fws.gov/ecp/species/9743
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CRITICAL HABITATS
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

YOU ARE STILL REQUIRED TO DETERMINE IF YOUR PROJECT(S) MAY HAVE EFFECTS ON ALL 
ABOVE LISTED SPECIES.
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USFWS NATIONAL WILDLIFE REFUGE LANDS 
AND FISH HATCHERIES
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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1.
2.
3.

MIGRATORY BIRDS
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below.

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the 
USFWS Birds of Conservation Concern (BCC) list or warrant special attention in your 
project location. To learn more about the levels of concern for birds on your list and how this 
list is generated, see the FAQ below. This is not a list of every bird you may find in this location, 
nor a guarantee that every bird on this list will be found in your project area. To see exact 
locations of where birders and the general public have sighted birds in and around your project 
area, visit the E-bird data mapping tool (Tip: enter your location, desired date range and a species 
on your list). For projects that occur off the Atlantic Coast, additional maps and models detailing 
the relative occurrence and abundance of bird species on your list are available. Links to 
additional information about Atlantic Coast birds, and other important information about your 
migratory bird list, including how to properly interpret and use your migratory bird report, can be 
found below.

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area.

NAME
BREEDING 
SEASON

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 
because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 
of development or activities.

Breeds Sep 1 to 
Aug 31

Black-billed Cuckoo Coccyzus erythropthalmus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/9399

Breeds May 15 
to Oct 10

1
2

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/program/migratory-birds/species
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/9399
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NAME
BREEDING 
SEASON

Black-capped Chickadee Poecile atricapillus practicus
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 
(BCRs) in the continental USA

Breeds Apr 10 
to Jul 31

Bobolink Dolichonyx oryzivorus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 20 
to Jul 31

Canada Warbler Cardellina canadensis
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 20 
to Aug 10

Chimney Swift Chaetura pelagica
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds Mar 15 
to Aug 25

Golden-winged Warbler Vermivora chrysoptera
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.
https://ecos.fws.gov/ecp/species/8745

Breeds May 1 
to Jul 20

Prairie Warbler Dendroica discolor
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 1 
to Jul 31

Red-headed Woodpecker Melanerpes erythrocephalus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 10 
to Sep 10

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 
and Alaska.

Breeds May 10 
to Aug 31

PROBABILITY OF PRESENCE SUMMARY
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 
FAQ "Proper Interpretation and Use of Your Migratory Bird Report" before using or attempting 
to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high.

https://ecos.fws.gov/ecp/species/8745
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1.

2.

3.

 no data survey effort breeding season probability of presence

How is the probability of presence score calculated? The calculation is done in three steps:

The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25.
To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area.

Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Bald Eagle
Non-BCC 
Vulnerable

Black-billed 
Cuckoo
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BCC Rangewide 
(CON)

Black-capped 
Chickadee
BCC - BCR

Bobolink
BCC Rangewide 
(CON)

Canada Warbler
BCC Rangewide 
(CON)

Chimney Swift
BCC Rangewide 
(CON)

Golden-winged 
Warbler
BCC Rangewide 
(CON)

Prairie Warbler
BCC Rangewide 
(CON)

Red-headed 
Woodpecker
BCC Rangewide 
(CON)

Wood Thrush
BCC Rangewide 
(CON)

Additional information can be found using the following links:

Birds of Conservation Concern https://www.fws.gov/program/migratory-birds/species
Measures for avoiding and minimizing impacts to birds https://www.fws.gov/library/ 
collections/avoiding-and-minimizing-incidental-take-migratory-birds
Nationwide conservation measures for birds https://www.fws.gov/sites/default/files/ 
documents/nationwide-standard-conservation-measures.pdf

MIGRATORY BIRDS FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures or permits 

https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/library/collections/avoiding-and-minimizing-incidental-take-migratory-birds
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://www.fws.gov/sites/default/files/documents/nationwide-standard-conservation-measures.pdf
https://avianknowledge.net/index.php/beneficial-practices/
https://www.fws.gov/birds/policies-and-regulations/permits.php
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may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site.

What does IPaC use to generate the list of migratory birds that potentially occur in my 
specified location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the Rapid Avian Information 
Locator (RAIL) Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets.

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link.

How do I know if a bird is breeding, wintering or migrating in my area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may query your location using the RAIL Tool and look 
at the range maps provided for birds in your area at the bottom of the profiles provided for each 
bird in your results. If a bird on your migratory bird species list has a breeding season associated 
with it, if that bird does occur in your project area, there may be nests present at some point 
within the timeframe specified. If "Breeds elsewhere" is indicated, then the bird likely does not 
breed in your project area.

What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

"BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands);

https://www.fws.gov/program/migratory-birds/species
https://www.fws.gov/program/migratory-birds/species
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/program/eagle-management
https://data.pointblue.org/apps/rail/
https://data.pointblue.org/apps/rail/
https://avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/apps/rail/
https://www.fws.gov/program/migratory-birds/species
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3.

"BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and
"Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 
For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ "What does IPaC 
use to generate the migratory birds potentially occurring in my specified location". Please be 
aware this report provides the "probability of presence" of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the "no 
data" indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 

https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://fwsepermits.servicenowservices.com/fws
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should presence be confirmed. To learn more about conservation measures, visit the FAQ "Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds" at the bottom of your migratory bird trust resources page.
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WETLANDS
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 
404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 
Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 
update our NWI data set. We recommend you verify these results with a site visit to determine 
the actual extent of wetlands on site.

FRESHWATER FORESTED/SHRUB WETLAND
PSS1E

RIVERINE
R4SBC

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://ipac.ecosphere.fws.gov/wetlands/decoder?CodeURL=PSS1E
https://ipac.ecosphere.fws.gov/wetlands/decoder?CodeURL=R4SBC
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IPAC USER CONTACT INFORMATION
Agency: Private Entity
Name: Sara Berryman
Address: 100 Great Meadow Road
Address Line 2: Suite 200
City: Wethersfield
State: CT
Zip: 06109
Email sberryman@vhb.com
Phone: 8608074336



July 20, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Assistant Regional Director-Ecological Services
300 Westgate Center Drive
Hadley, MA 01035-9589

Phone: (413) 253-8304 Fax: (413) 253-8293

In Reply Refer To: 
Project code: 2023-0107129 
Project Name: East Point Energy - Union NY Solar Farm 
 
Federal Nexus: yes  
Federal Action Agency (if applicable): Army Corps of Engineers  
 
Subject: Technical assistance for 'East Point Energy - Union NY Solar Farm'
 
Dear Sara Berryman:  
 
This letter records your determination using the Information for Planning and Consultation 
(IPaC) system provided to the U.S. Fish and Wildlife Service (Service) on July 20, 2023, for 
“East Point Energy - Union NY Solar Farm” (here forward, Project). This project has been 
assigned Project Code 2023-0107129 and all future correspondence should clearly reference this 
number.

The Service developed the IPaC system and associated species’ determination keys in accordance 
with the Endangered Species Act of 1973 (ESA; 87 Stat. 884, as amended; 16 U.S.C. 1531 et 
seq.) and based on a standing analysis. All information submitted by the Project proponent into 
the IPaC must accurately represent the full scope and details of the Project. Failure to accurately 
represent or implement the Project as detailed in IPaC or the Northeast Determination Key 
(Dkey), invalidates this letter. Answers to certain questions in the DKey commit the project 
proponent to implementation of conservation measures that must be followed for the ESA 
determination to remain valid.

To make a no effect determination, the full scope of the proposed project implementation (action) 
should not have any effects (either positive or negative effect(s)), to a federally listed species or 
designated critical habitat. Effects of the action are all consequences to listed species or critical 
habitat that are caused by the proposed action, including the consequences of other activities that 
are caused by the proposed action. A consequence is caused by the proposed action if it would 
not occur but for the proposed action and it is reasonably certain to occur. Effects of the action 
may occur later in time and may include consequences occurring outside the immediate area 
involved in the action. (See § 402.17). Under Section 7 of the ESA, if a federal action agency 
makes a no effect determination, no further consultation with, or concurrence from, the Service is 
required (ESA §7). If a proposed Federal action may affect a listed species or designated critical 
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habitat, formal consultation is required (except when the Service concurs, in writing, that a 
proposed action "is not likely to adversely affect (NLAA)" listed species or designated critical 
habitat [50 CFR §402.02, 50 CFR§402.13]).

The IPaC results indicated the following species is (are) potentially present in your project area 
and, based on your responses to the Service’s Northeast DKey, you determined the proposed 
Project will have the following effect determinations:

 
Species Listing Status Determination
Bog Turtle (Glyptemys muhlenbergii) Threatened May affect
Indiana Bat (Myotis sodalis) Endangered NLAA
 
 
Consultation with the Service is not complete.Further consultation or coordination with the 
Service is necessary for those species or designated critical habitats with a determination of 
“May Affect”. Please contact our Assistant Regional Director-Ecological Services to discuss 
methods to avoid or minimize potential adverse effects to those species or designated critical 
habitats.

In addition to the species listed above, the following species and/or critical habitats may also 
occur in your project area and are not covered by this conclusion:

Monarch Butterfly Danaus plexippus Candidate
Northern Long-eared Bat Myotis septentrionalis Endangered

 
Please Note: If the Action may impact bald or golden eagles, additional coordination with the 
Service under the Bald and Golden Eagle Protection Act (BGEPA) (54 Stat. 250, as amended, 16 
U.S.C. 668a-d) by the prospective permittee may be required. Please contact the Migratory Birds 
Permit Office, (413) 253-8643, or PermitsR5MB@fws.gov, with any questions regarding 
potential impacts to Eagles.

If you have any questions regarding this letter or need further assistance, please contact the 
Assistant Regional Director-Ecological Services and reference the Project Code associated with 
this Project.



07/20/2023 IPaC Record Locator: 943-129348944   3

   

Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name

East Point Energy - Union NY Solar Farm

2. Description

The following description was provided for the project 'East Point Energy - Union NY Solar 
Farm':

Proposed battery energy storage facility - The Project Area will consist of battery 
enclosures, inverters, transformers, a security fence, and vegetative screening. The 
batteries themselves are housed in enclosures, that will be supported by concrete 
pads or piers. Similarly, the inverters and transformers will also be supported by 
concrete pads or piers. The rest of the site’s ground cover will most likely be 
gravel or a similar substance. The Project will interconnect to the existing 
NYSEG transmission system near the property. Space between the enclosures and 
the security fence will be included in the design to allow access for vehicles 
performing routine maintenance.

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@41.348824,-73.74773514695679,14z

https://www.google.com/maps/@41.348824,-73.74773514695679,14z
https://www.google.com/maps/@41.348824,-73.74773514695679,14z


07/20/2023 IPaC Record Locator: 943-129348944   4

   

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

QUALIFICATION INTERVIEW
As a representative of this project, do you agree that all items submitted represent the 
complete scope of the project details and you will answer questions truthfully?
Yes
Does the proposed project include, or is it reasonably certain to cause, intentional take of 
listed species? 
 
Note: This question could refer to research, direct species management, surveys, and/or studies that include 
intentional handling/encountering, harassment, collection, or capturing of any individual of a federally listed 
threatened, endangered, or proposed species.

No
Is the action authorized, permitted, licensed, funded, or being carried out by a Federal 
agency in whole or in part?
Yes
Is the Federal Highway Administration (FHWA), Federal Railroad Administration (FRA), 
or Federal Transit Administration (FTA) the lead agency for this project?
No
Are you including in this analysis all impacts to federally listed species that may result 
from the entirety of the project (not just the activities under federal jurisdiction)?   
 
Note: If there are project activities that will impact listed species that are considered to be outside of the 
jurisdiction of the federal action agency submitting this key, contact your local Ecological Services Field Office 
to determine whether it is appropriate to use this key. If your Ecological Services Field Office agrees that impacts 
to listed species that are outside the federal action agency's jurisdiction will be addressed through a separate 
process, you can answer yes to this question and continue through the key.

Yes
Are you the lead federal action agency or designated non-federal representative requesting 
concurrence on behalf of the lead Federal Action Agency?
No
Is the lead federal action agency the Environmental Protection Agency (EPA) or Federal 
Communications Commission (FCC)?
No
Is the lead federal action agency the Federal Energy Regulatory Commission (FERC)?
No
Will the proposed project involve the use of herbicide where listed species are present? 
No
Are there any caves or anthropogenic features suitable for hibernating or roosting bats 
within the area expected to be impacted by the project?
No
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11.

12.

13.

14.

15.

16.

17.

Does any component of the project associated with this action include structures that may 
pose a collision risk to birds (e.g., land-based or offshore wind turbines, communication 
towers, high voltage transmission lines, any type of towers with or without guy wires)? 
 
Note: For federal actions, answer ‘yes’ if the construction or operation of wind power facilities is either (1) part 
of the federal action or (2) would not occur but for a federal agency action (federal permit, funding, etc.).

No
Does any component of the project associated with this action include structures that may 
pose a collision risk to bats (e.g., land-based wind turbines)? 
 
Note: For federal actions, answer ‘yes’ if the construction or operation of wind power facilities is either (1) part 
of the federal action or (2) would not occur but for a federal agency action (federal permit, funding, etc.).

No
Will the proposed project result in permanent changes to water quantity in a stream or 
temporary changes that would be sufficient to result in impacts to listed species? 
 
For example, will the proposed project include any activities that would alter stream flow, 
such as water withdrawal, hydropower energy production, impoundments, intake 
structures, diversion structures, and/or turbines? Projects that include temporary and 
limited water reductions that will not displace listed species or appreciably change water 
availability for listed species (e.g. listed species will experience no changes to feeding, 
breeding or sheltering) can answer "No". Note: This question refers only to the amount of 
water present in a stream, other water quality factors, including sedimentation and 
turbidity, will be addressed in following questions.
No
Will the proposed project affect wetlands where listed species are present? 
 
This includes, for example, project activities within wetlands, project activities within 300 
feet of wetlands that may have impacts on wetlands, water withdrawals and/or discharge of 
contaminants (even with a NPDES).
Yes
Will the proposed project activities (including upland project activities) occur within 0.125 
miles of the water's edge of a stream or tributary of a stream where listed species may be 
present?
Yes
Will the proposed project directly affect a streambed (below ordinary high water mark 
(OHWM)) of the stream or tributary where listed species may be present?
Yes
Will the proposed project bore underneath (directional bore or horizontal directional drill) 
a stream where listed species may be present?
No
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18.

19.

20.

21.

22.

23.

24.

25.

26.

Will the proposed project involve a new point source discharge into a stream or change an 
existing point source discharge (e.g., outfalls; leachate ponds) where listed species may be 
present?
No
Will the proposed project involve the removal of excess sediment or debris, dredging or in- 
stream gravel mining where listed species may be present?
No
Will the proposed project involve the creation of a new water-borne contaminant source 
where listed species may be present? 
 
Note New water-borne contaminant sources occur through improper storage, usage, or creation of chemicals. For 
example: leachate ponds and pits containing chemicals that are not NSF/ANSI 60 compliant have contaminated 
waterways. Sedimentation will be addressed in a separate question.

No
Will the proposed project involve perennial stream loss, in a stream of tributary of a stream 
where listed species may be present, that would require an individual permit under 404 of 
the Clean Water Act?
No
Will the proposed project involve blasting where listed species may be present?
No
Will the proposed project include activities that could negatively affect fish movement 
temporarily or permanently (including fish stocking, harvesting, or creation of barriers to 
fish passage).
No
Will the proposed project involve earth moving that could cause erosion and 
sedimentation, and/or contamination along a stream or tributary of a stream where listed 
species may be present? 
 
Note: Answer "Yes" to this question if erosion and sediment control measures will be used to protect the stream.

Yes
Will earth moving activities result in sediment being introduced to streams or tributaries of 
streams where listed species may be present through activities such as, but not limited to, 
valley fills, large-scale vegetation removal, and/or change in site topography?
Yes
Will the proposed project involve vegetation removal within 200 feet of a perennial stream 
bank where aquatic listed species may be present?
No
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27.

28.

29.

30.

31.

32.

33.

Will erosion and sedimentation control Best Management Practices (BMPs) associated 
with applicable state and/or Federal permits, be applied to the project? If BMPs have been 
provided by and/or coordinated with and approved by the appropriate Ecological Services 
Field Office, answer "Yes" to this question.
Yes
Is the project being funded, lead, or managed in whole or in part by U.S Fish and Wildlife 
Restoration and Recovery Program (e.g., Partners, Coastal, Fisheries, Wildlife and Sport 
Fish Restoration, Refuges)?
No
[Semantic] Does the project intersect the Virginia big-eared bat critical habitat?
Automatically answered
No
[Semantic] Does the project intersect the Indiana bat AOI?
Automatically answered
Yes
Is the action area within 0.5 mile radius of any known hibernacula (caves or mines) 
openings or underground features? 
Note: If you are unsure, contact the appropriate Ecological Services Field Office before continuing through the 
key.

No
Are trees present within the action area? 
 
Note: If there are trees within the action area that are of a sufficient size to be potential roosts for bats (i.e., live 
trees and/or snags ≥5 inches dbh (12.7 centimeter), answer "Yes". If you are unsure, answer “Yes.” Or refer to 
Appendix A of the Range-wide Indiana Bat and Northern Long-Eared Bat Survey Guidelines for definitions and 
an assessment form that will assist you in determining if suitable habitat is present within your project's action 
area. Suitable summer habitat for Indiana bat consists of a wide variety of forested/wooded habitats where they 
roost, forage, and travel and may also include some adjacent and interspersed non-forested habitats such as 
emergent wetlands and adjacent edges of agricultural fields, old fields and pastures. This includes forests and 
woodlots containing potential roosts (i.e., live trees and/or snags ≥5 inches dbh (12.7 centimeter) that have 
exfoliating bark, cracks, crevices, and/or hollows), as well as linear features such as fencerows, riparian forests, 
and other wooded corridors. These wooded areas may be dense or loose aggregates of trees with variable amounts 
of canopy closure. Individual trees may be considered suitable habitat when they exhibit the characteristics of a 
potential roost tree and are located within 1,000 feet (305 meters) of other forested/wooded habitat

Yes
Is the action area within known occupied Indiana bat habitat? Known occupied Indiana bat 
habitat includes established conservation buffers (10-mile buffer around Phase 1 or Phase 
2 hibernacula, 5-mile buffer around Phase 3 or Phase 4 hibernacula; 5-mile buffer around 
Indiana bat captures or detections; 2.5-mile buffer around known roosts).
No
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Has a presence/probable absence bat survey following the Service’s Range-wide Indiana 
Bat and Northern long-eared Bat Survey Guidelines been conducted within the action 
area?
No
Does the project involve removal or modification of a human-made structure (barn, house, 
or other building) known or suspected to contain roosting bats? 
 
Note: Most maintenance and general human disturbance in and around structures will not affect Indiana bats as 
bats roosting in human structures are adjusted to a certain level of routine noise and are generally expected to 
roost away from areas with excessive disturbance. Answer ‘no’ if the proposed action will not include disturbance 
to human structures known or suspected to contain roosting bats or if the structure does not offer suitable roosting 
habitat for northern long-eared bats. If unsure, answer ‘yes.’

No
Does the project include removal/modification of an existing bridge or culvert?
No
Will the project include tree cutting, other means of knocking down or bringing down 
trees, or tree trimming? 
Yes
Does the project include emergency cutting or trimming of hazard trees in order to remove 
an imminent threat to human safety or property?
No
Will the proposed project result in the removal of any known or potential Indiana bat roost 
trees? 
 
Note: Suitable Indiana bat roost trees are live trees and/or snags ≥5 inches dbh that have exfoliating bark, cracks, 
crevices, and/or cavities.

No
Will the project result in the use of prescribed fire? 
No
Will the proposed project involve blasting within Indiana bat suitable habitat?
No
Does the project include temporary or permanent lighting of roadway(s), facility(ies), and/ 
or parking lot(s)?
No
[Semantic] Does the project intersect the Indiana bat critical habitat?
Automatically answered
No
[Semantic] Does the project intersect the candy darter critical habitat?
Automatically answered
No

https://www.fws.gov/library/collections/range-wide-indiana-bat-and-northern-long-eared-bat-survey-guidelines
https://www.fws.gov/library/collections/range-wide-indiana-bat-and-northern-long-eared-bat-survey-guidelines
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45.

46.

47.

48.

49.

50.

[Semantic] Does the project intersect the diamond darter critical habitat?
Automatically answered
No
[Semantic] Does the project intersect the Big Sandy crayfish critical habitat?
Automatically answered
No
[Hidden Semantic] Does the project intersect the Guyandotte River crayfish critical 
habitat?
Automatically answered
No
[Hidden Semantic] Does the project intersect the Bog Turtle AOI?
Automatically answered
Yes
Are bog turtles known to occur within the action area? 
 
If unsure, data can be requested from the appropriate state Natural Heritage program.
Yes
Do you have any other documents that you want to include with this submission?
No
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1.

2.

3.

PROJECT QUESTIONNAIRE
Approximately how many acres of trees would the proposed project remove?
45
Approximately how many total acres of disturbance are within the disturbance/ 
construction limits of the proposed project?
45
Briefly describe the habitat within the construction/disturbance limits of the project site.
Mostly forested with wetlands, utility ROW with some emergent wetlands.
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IPAC USER CONTACT INFORMATION
Agency: Private Entity
Name: Sara Berryman
Address: 100 Great Meadow Road
Address Line 2: Suite 200
City: Wethersfield
State: CT
Zip: 06109
Email sberryman@vhb.com
Phone: 8608074336

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Army Corps of Engineers



July 20, 2023

United States Department of the Interior
FISH AND WILDLIFE SERVICE

Assistant Regional Director-Ecological Services
5600 American Blvd. West

Bloomington, MN 55437-1458
Phone: (612) 713-5350 Fax: (612) 713-5292

In Reply Refer To: 
Project code: 2023-0107129 
Project Name: East Point Energy - Union NY Solar Farm 
 
Federal Nexus: yes  
Federal Action Agency (if applicable): Army Corps of Engineers  
 
Subject: Technical assistance for 'East Point Energy - Union NY Solar Farm'
 
Dear Sara Berryman:

This letter records your determination using the Information for Planning and Consultation 
(IPaC) system provided to the U.S. Fish and Wildlife Service (Service) on July 20, 2023, for 
'East Point Energy - Union NY Solar Farm' (here forward, Project). This project has been 
assigned Project Code 2023-0107129 and all future correspondence should clearly reference this 
number. Please carefully review this letter. Your Endangered Species Act (Act) requirements 
are not complete.

Ensuring Accurate Determinations When Using IPaC

The Service developed the IPaC system and associated species’ determination keys in accordance 
with the Endangered Species Act of 1973 (ESA; 87 Stat. 884, as amended; 16 U.S.C. 1531 et 
seq.) and based on a standing analysis. All information submitted by the Project proponent into 
IPaC must accurately represent the full scope and details of the Project. Failure to accurately 
represent or implement the Project as detailed in IPaC or the Northern Long-eared Bat 
Rangewide Determination Key (Dkey), invalidates this letter.

Determination for the Northern Long-Eared Bat

Based on your IPaC submission and the standing analysis for the Dkey, your project has reached 
the determination of “May Affect” the northern long-eared bat.

Next Steps

Your action may qualify for the Interim Consultation Framework for the northern long-eared bat. 
To determine if it qualifies, review the Interim Consultation Framework posted here https:// 
www.fws.gov/library/collections/interim-consultation-framework-northern-long-eared-bat. If you 

https://www.fws.gov/library/collections/interim-consultation-framework-northern-long-eared-bat
https://www.fws.gov/library/collections/interim-consultation-framework-northern-long-eared-bat
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▪
▪
▪

determine it meets the requirements of the Interim Consultation Framework, follow the 
procedures outlined there to complete section 7 consultation.

If your project does not meet the requirements of the Interim Consultation Framework, please 
contact the Assistant Regional Director-Ecological Services for further coordination on this 
project. Further consultation or coordination with the Service is necessary for those species or 
designated critical habitats with a determination of “May Affect”.

Other Species and Critical Habitat that May be Present in the Action Area

The IPaC-assisted determination for the northern long-eared bat does not apply to the following 
ESA-protected species and/or critical habitat that also may occur in your Action area:

Bog Turtle Glyptemys muhlenbergii Threatened
Indiana Bat Myotis sodalis Endangered
Monarch Butterfly Danaus plexippus Candidate

 
You may coordinate with our Office to determine whether the Action may cause prohibited take 
of the species listed above.
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Action Description
You provided to IPaC the following name and description for the subject Action.

1. Name

East Point Energy - Union NY Solar Farm

2. Description

The following description was provided for the project 'East Point Energy - Union NY Solar 
Farm':

Proposed battery energy storage facility - The Project Area will consist of battery 
enclosures, inverters, transformers, a security fence, and vegetative screening. The 
batteries themselves are housed in enclosures, that will be supported by concrete 
pads or piers. Similarly, the inverters and transformers will also be supported by 
concrete pads or piers. The rest of the site’s ground cover will most likely be 
gravel or a similar substance. The Project will interconnect to the existing 
NYSEG transmission system near the property. Space between the enclosures and 
the security fence will be included in the design to allow access for vehicles 
performing routine maintenance.

The approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/@41.348824,-73.74773514695679,14z

https://www.google.com/maps/@41.348824,-73.74773514695679,14z
https://www.google.com/maps/@41.348824,-73.74773514695679,14z
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1.

2.

3.

4.

5.

DETERMINATION KEY RESULT
Based on the answers provided, the proposed Action is consistent with a determination of “may 
affect” for the Endangered northern long-eared bat (Myotis septentrionalis).

QUALIFICATION INTERVIEW
Does the proposed project include, or is it reasonably certain to cause, intentional take of 
the northern long-eared bat or any other listed species? 
 
Note: Intentional take is defined as take that is the intended result of a project. Intentional take could refer to 
research, direct species management, surveys, and/or studies that include intentional handling/encountering, 
harassment, collection, or capturing of any individual of a federally listed threatened, endangered or proposed 
species?

No
Do you have post-white nose syndrome occurrence data that indicates that northern long- 
eared bats (NLEB) are likely to be present in the action area? 
 
Bat occurrence data may include identification of NLEBs in hibernacula, capture of 
NLEBs, tracking of NLEBs to roost trees, or confirmed acoustic detections. With this 
question, we are looking for data that, for some reason, may have not yet been made 
available to U.S. Fish and Wildlife Service.
No
Does any component of the action involve construction or operation of wind turbines? 
 
Note: For federal actions, answer ‘yes’ if the construction or operation of wind power facilities is either (1) part 
of the federal action or (2) would not occur but for a federal agency action (federal permit, funding, etc.).

No
Is the proposed action authorized, permitted, licensed, funded, or being carried out by a 
Federal agency in whole or in part?
Yes
Is the Federal Highway Administration (FHWA), Federal Railroad Administration (FRA), 
or Federal Transit Administration (FTA) funding or authorizing the proposed action, in 
whole or in part?
No
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6.

7.

8.

9.

Are you an employee of the federal action agency or have you been officially designated in 
writing by the agency as its designated non-federal representative for the purposes of 
Endangered Species Act Section 7 informal consultation per 50 CFR § 402.08? 
 
Note: This key may be used for federal actions and for non-federal actions to facilitate section 7 consultation and 
to help determine whether an incidental take permit may be needed, respectively. This question is for information 
purposes only.

No
Is the lead federal action agency the Environmental Protection Agency (EPA) or Federal 
Communications Commission (FCC)? Is the Environmental Protection Agency (EPA) or 
Federal Communications Commission (FCC) funding or authorizing the proposed action, 
in whole or in part?
No
Is the lead federal action agency the Federal Energy Regulatory Commission (FERC)?
No
Have you determined that your proposed action will have no effect on the northern long- 
eared bat? Remember to consider the effects of any activities that would not occur but for 
the proposed action. 
 
If you think that the northern long-eared bat may be affected by your project or if you 
would like assistance in deciding, answer “No” below and continue through the key. If you 
have determined that the northern long-eared bat does not occur in your project’s action 
area and/or that your project will have no effects whatsoever on the species despite the 
potential for it to occur in the action area, you may make a “no effect” determination for 
the northern long-eared bat. 
 
Note: Federal agencies (or their designated non-federal representatives) must consult with USFWS on federal 
agency actions that may affect listed species [50 CFR 402.14(a)]. Consultation is not required for actions that will 
not affect listed species or critical habitat. Therefore, this determination key will not provide a consistency or 
verification letter for actions that will not affect listed species. If you believe that the northern long-eared bat may 
be affected by your project or if you would like assistance in deciding, please answer “No” and continue through 
the key. Remember that this key addresses only effects to the northern long-eared bat. Consultation with USFWS 
would be required if your action may affect another listed species or critical habitat. The definition of Effects of 
the Action can be found here: https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key- 
selected-definitions

No

https://www.ecfr.gov/current/title-50/chapter-IV/subchapter-A/part-402/subpart-A/section-402.02#p-402.02(Effects%20of%20the%20action)
https://www.ecfr.gov/current/title-50/chapter-IV/subchapter-A/part-402/subpart-A/section-402.02#p-402.02(Effects%20of%20the%20action)
https://www.ecfr.gov/current/title-50/chapter-IV/subchapter-A/part-402/subpart-A/section-402.02#p-402.02(Effects%20of%20the%20action)
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions
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10.

11.

12.

13.

14.

15.

Have you contacted the appropriate agency to determine if your action is near any known 
northern long-eared bat hibernacula? 
 
Note: A document with links to Natural Heritage Inventory databases and other state-specific sources of 
information on the locations of northern long-eared bat hibernacula is available here. Location information for 
northern long-eared bat hibernacula is generally kept in state natural heritage inventory databases – the 
availability of this data varies by state. Many states provide online access to their data, either directly by 
providing maps or by providing the opportunity to make a data request. In some cases, to protect those resources, 
access to the information may be limited.

Yes
Is any portion of the action area within 0.5-mile radius of any known northern long-eared 
bat hibernacula? If unsure, contact your local Ecological Services Field Office.
No
Does the action area contain any caves (or associated sinkholes, fissures, or other karst 
features), mines, rocky outcroppings, or tunnels that could provide habitat for hibernating 
northern long-eared bats?
No
Is suitable summer habitat for the northern long-eared bat present within 1000 feet of 
project activities? 
(If unsure, answer "Yes.") 
 
Note: If there are trees within the action area that are of a sufficient size to be potential roosts for bats (i.e., live 
trees and/or snags ≥3 inches (12.7 centimeter) dbh), answer "Yes". If unsure, additional information defining 
suitable summer habitat for the northern long-eared bat can be found at: https://www.fws.gov/media/northern- 
long-eared-bat-assisted-determination-key-selected-definitions

Yes
Will the action cause effects to a bridge?
No
Will the action result in effects to a culvert or tunnel?
No

https://www.fws.gov/media/state-specific-links-roost-tree-and-hibernacula-information
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions
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16.

17.

18.

19.

20.

21.

22.

Does the action include the intentional exclusion of northern long-eared bats from a 
building or structure? 
 
Note: Exclusion is conducted to deny bats’ entry or reentry into a building. To be effective and to avoid harming 
bats, it should be done according to established standards. If your action includes bat exclusion and you are 
unsure whether northern long-eared bats are present, answer “Yes.” Answer “No” if there are no signs of bat use 
in the building/structure. If unsure, contact your local U.S. Fish and Wildlife Services Ecological Services Field 
Office to help assess whether northern long-eared bats may be present. Contact a Nuisance Wildlife Control 
Operator (NWCO) for help in how to exclude bats from a structure safely without causing harm to the bats (to 
find a NWCO certified in bat standards, search the Internet using the search term “National Wildlife Control 
Operators Association bats”). Also see the White-Nose Syndrome Response Team's guide for bat control in 
structures

No
Does the action involve removal, modification, or maintenance of a human-made structure 
(barn, house, or other building) known or suspected to contain roosting bats?
No
Will the action cause construction of one or more new roads open to the public? 
 
For federal actions, answer ‘yes’ when the construction or operation of these facilities is 
either (1) part of the federal action or (2) would not occur but for an action taken by a 
federal agency (federal permit, funding, etc.).
No
Will the action include or cause any construction or other activity that is reasonably certain 
to increase average daily traffic on one or more existing roads? 
 
Note: For federal actions, answer ‘yes’ when the construction or operation of these facilities is either (1) part of 
the federal action or (2) would not occur but for an action taken by a federal agency (federal permit, funding, 
etc.). .

No
Will the action include or cause any construction or other activity that is reasonably certain 
to increase the number of travel lanes on an existing thoroughfare? 
 
For federal actions, answer ‘yes’ when the construction or operation of these facilities is 
either (1) part of the federal action or (2) would not occur but for an action taken by a 
federal agency (federal permit, funding, etc.).
No
Will the proposed action involve the creation of a new water-borne contaminant source 
(e.g., leachate pond pits containing chemicals that are not NSF/ANSI 60 compliant)?
No
Will the proposed action involve the creation of a new point source discharge from a 
facility other than a water treatment plant or storm water system?
No
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23.

24.

25.

26.

27.

28.

29.

Will the proposed action involve blasting?
No
Will the action involve military training (e.g., smoke operations, obscurant operations, 
exploding munitions, artillery fire, range use, helicopter or fixed wing aircraft use)?
No
Will the proposed action involve the use of herbicides or pesticides other than herbicides 
(e.g., fungicides, insecticides, or rodenticides)?
No
Will the action include or cause activities that are reasonably certain to cause chronic 
nighttime noise in suitable summer habitat for the northern long-eared bat? Chronic noise 
is noise that is continuous or occurs repeatedly again and again for a long time. 
 
Note: Additional information defining suitable summer habitat for the northern long-eared bat can be found at: 
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions

No
Does the action include, or is it reasonably certain to cause, the use of artificial lighting 
within 1000 feet of suitable northern long-eared bat roosting habitat? 
 
Note: Additional information defining suitable roosting habitat for the northern long-eared bat can be found at: 
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions

No
Will the action include tree cutting or other means of knocking down or bringing down 
trees, tree topping, or tree trimming?
Yes
Will the proposed action result in the cutting or other means of knocking down, bringing 
down, or trimming of any trees suitable for northern long-eared bat roosting? 
 
Note: Suitable northern long-eared bat roost trees are live trees and/or snags ≥3 inches dbh that have exfoliating 
bark, cracks, crevices, and/or cavities.

Yes

https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions
https://www.fws.gov/media/northern-long-eared-bat-assisted-determination-key-selected-definitions
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PROJECT QUESTIONNAIRE
Enter the extent of the action area (in acres) from which trees will be removed - round up 
to the nearest tenth of an acre. For this question, include the entire area where tree removal 
will take place, even if some live or dead trees will be left standing.
45
In what extent of the area (in acres) will trees be cut, knocked down, or trimmed during the 
inactive (hibernation) season for northern long-eared bat? Note: Inactive Season dates for spring 
staging/fall swarming areas can be found here: https://www.fws.gov/media/inactive-season-dates-swarming-and- 
staging-areas

0
In what extent of the area (in acres) will trees be cut, knocked down, or trimmed during the 
active (non-hibernation) season for northern long-eared bat? Note: Inactive Season dates for 
spring staging/fall swarming areas can be found here: https://www.fws.gov/media/inactive-season-dates- 
swarming-and-staging-areas

45
Will all potential northern long-eared bat (NLEB) roost trees (trees ≥3 inches diameter at 
breast height, dbh) be cut, knocked, or brought down from any portion of the action area 
greater than or equal to 0.1 acre? If all NLEB roost trees will be removed from multiple 
areas, select ‘Yes’ if the cumulative extent of those areas meets or exceeds 0.1 acre.
Yes
Enter the extent of the action area (in acres) from which all potential NLEB roost trees will 
be removed. If all NLEB roost trees will be removed from multiple areas, entire the total 
extent of those areas. Round up to the nearest tenth of an acre.
45
For the area from which all potential northern long-eared bat (NLEB) roost trees will be 
removed, on how many acres (round to the nearest tenth of an acre) will trees be allowed 
to regrow? Enter ‘0’ if the entire area from which all potential NLEB roost trees are 
removed will be developed or otherwise converted to non-forest for the foreseeable future. 
0
Will any snags (standing dead trees) ≥3 inches dbh be left standing in the area(s) in which 
all northern long-eared bat roost trees will be cut, knocked down, or otherwise brought 
down?
No
Will all project activities by completed by April 1, 2024?
No

https://www.fws.gov/media/inactive-season-dates-swarming-and-staging-areas
https://www.fws.gov/media/inactive-season-dates-swarming-and-staging-areas
https://www.fws.gov/media/inactive-season-dates-swarming-and-staging-areas
https://www.fws.gov/media/inactive-season-dates-swarming-and-staging-areas


07/20/2023 IPaC Record Locator: 943-129350222   10

   

IPAC USER CONTACT INFORMATION
Agency: Private Entity
Name: Sara Berryman
Address: 100 Great Meadow Road
Address Line 2: Suite 200
City: Wethersfield
State: CT
Zip: 06109
Email sberryman@vhb.com
Phone: 8608074336

LEAD AGENCY CONTACT INFORMATION
Lead Agency: Army Corps of Engineers



Kristin Carman
VHB
100 Great Oaks Blvd, Suite 118
Albany, NY 12203

BPUS Generation Development, LLCRe:
County: Putnam    Town/City: Carmel

Kristin Carman:Dear

657

July 19, 2021

         In response to your recent request, we have reviewed the New York Natural Heritage 
Program database with respect to the above project.

We have no records of rare or state-listed animals or plants, or significant natural 
communities at the project site.

Within five miles of the project site is a documented winter hibernaculum of Northern 
long-eared bat (Myotis septentrionalis, state and federally listed as Threatened). Within eight 
miles of the project site is a documented winter hibernaculum of Indiana bat (Myotis sodalis, 
state and federally listed as Engangered).For information about any permit considerations for 
your project, please contact the Permits staff at the NYSDEC Region 3 Office, Division of 
Environmental Permits, at dep.r3@dec.ny.gov.

For most sites, comprehensive field surveys have not been conducted. We cannot 
provide a definitive statement on the presence or absence of all rare or state-listed species or 
significant natural communities. Depending on the nature of the project and the conditions at 
the project site, further information from on-site surveys or other resources may be required 
to fully assess impacts on biological resources.

For information regarding other permits that may be required under state law for 
regulated areas or activities (e.g., regulated wetlands), please contact the Permits staff at the 
NYSDEC Region 3 Office as described above.

Heidi Krahling
Environmental Review Specialist
New York Natural Heritage Program

Sincerely,



 

 

Energy Storage  
Draft Emergency Response Plan 
Updated June 10, 2022   

  

 

This Draft Emergency Response Plan for energy storage facilities, presented by the American 
Clean Power Association (ACP), is the result of a collaborative member effort initially 
undertaken by the Energy Storage Association (ESA) in 2019 and continued following ESA’s 
merger with ACP at the beginning of 2022. This document is intended to be adapted by users 
as needed to be appropriate to the conditions, environment, staffing, structure, technologies, 
and setup of a given site. 

 

Legal disclaimer 

This Draft Emergency Response Plan (ERP) is provided for information and guidance purposes 
only and establishes a suggested format to be considered in the preparation of an Emergency 
Response Plan. Sections of this draft ERP may not be applicable to every site, and the 
guidance offered should be modified to reflect specific conditions at your site. The American 
Clean Power Association assumes no responsibility or liability for the use of this draft. Site 
owners and operators are advised to consult with safety consultants and legal and insurance 
advisors concerning liability and other issues associated with the adoption and implementation 
of an Emergency Response Plan.   

It is important to note that an ERP is a document that requires regular updates. Additionally, it 
should be flexible and easily understood, while supplying sufficient detail to enable personnel to 
implement necessary emergency procedures without question or delay in order to ensure 
continuity of operations. 
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1. Introduction 
 

1.1 Purpose 
 

The following emergency response procedures are provided so that all [Site Name] 
personnel understand the practices that are to be followed to be prepared for and to 
provide immediate and effective response to emergencies that might arise at the facility. 
Because the safety of employees is of primary concern, the [Site Name] Emergency 
Response Coordinator and each member of the [Site Name] staff are committed to 
providing a safe, healthy work environment and are responsible for ensuring 
implementation of these procedures. 

Life safety of personnel shall be the highest priority during any event. 

 

1.2 Limitations 
 

This plan does not imply, nor should readers infer, that its implementation will guarantee 
that a perfect response will be practical or possible. No plan can shield individuals from 
all events. 

Responders will attempt to coordinate the plan and response according to all applicable 
laws and standards. 

Response to emergencies, events or disasters shall only be undertaken to the level of 
the responders’ training, Personal Protective Equipment (PPE), and resources available. 

There may be little to no warning during specific events to implement operational 
procedures. 

The success or failure of all emergency plans depends upon effective training, continual 
(e.g., annual) review of this response plan, and execution of the response. 

Sites and operators shall comply with applicable codes, standards, and other 
requirements as apply in their locality, even if those codes, standards, and requirements 
contradict this plan.  

Successful implementation of this plan depends on timely identification of capabilities, 
available resources at the time of the incident and a thorough information exchange 
between responding organizations and the facility or transporter. 

 
1.3 Facility Description 

 

[Site Name] is located in [City/County] at [Address]. The site is comprised of [type of 
storage system] in [number] of enclosures across [energy system site size] within a 
[overall site size]. The primary entrance is located at [location] with a secondary 
entrance at [location].  
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Appendix 1 provides a map of the facility. Notification information for plant and external 
support organizations (police, fire department, medical facilities, etc.) that may be called 
to respond to emergency situations at [Site Name] is included in Appendix 4. Support 
personnel are available on the site from [start time] to [end time]. The Site Manager or 
their delegated substitute is available via cellular phone in case of an emergency. 

 

1.4 Plan Review and Revision 
 
A review of this emergency response plan shall be conducted and documented at 
minimum on an annual basis. The plan shall also be reviewed and amended whenever 
there is a change in facility design, construction, operation, or maintenance that affects 
emergency response planning. When outside resources are changed or modified the 
plan shall be reviewed and updated to reflect the changes that may affect this plan. 

 

2. Emergency Response Management 
 

2.1 Overall Organization 
 
Overall responsibility for the Emergency Response Plan (ERP) lies with the [Site Name] 
Emergency Response Coordinator. The Emergency Response Coordinator or their 
designee is responsible for program implementation, including designating evacuation 
routes and employee assembly points, coordinating severe weather activities, 
communicating emergency response procedures to site personnel, contracting with 
emergency response organizations, and contractor coordination. 
 

2.2 Roles and Responsibilities 
 

Specific management personnel will assume leadership roles for emergency responses. 
The Emergency Response Coordinator, Site Manager, and/or Lead Technicians will 
assist in the implementation of this plan by knowing and communicating evacuation 
routes to workers during emergency evacuation and reporting the status of the 
evacuation to the Fire Department. The Emergency Response Coordinator is 
responsible for seeing that this plan is implemented and will appoint an adequate 
number of personnel to enforce the plan, assure everyone is familiar with this plan and 
act as a liaison with the local Fire Department(s). 
All facility personnel have a responsibility to immediately report emergency situations to 
the Lead Technician on duty or local emergency responder personnel when appropriate. 
There shall be no delay to report emergency events that require the local emergency 
responders. The Lead Technician will then notify the Emergency Response Coordinator 
and other key personnel of the situation using the [Site Name] Emergency Notification 
Telephone List (refer to Appendix 4).  Where a Lead Technician is not assigned, facility 
personnel will refer to the Emergency Notification Telephone list to inform key personnel. 
Titles and roles are summarized in Appendix 3. 
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The Emergency Response Coordinator (or designee) shall be responsible for initiating a 
‘phone tree’ for informing relevant operations and administrative contacts in [Site Owner 
/ Operator], including the Regional Manager to initiate corporate awareness and public 
communications activities in accordance with company structure and policies. 
A subject matter expert (SME) shall be contactable at all times by telephone. This 
person and a designated secondary SME contact should be readily available to first 
responders in the case of emergency situations. The SME shall be versed in the 
battery’s failure modes and hazards. A working knowledge of incident command 
systems will allow the SME to integrate into the emergency response operations when 
needed. If this is not practical, a toll-free phone number should be available such that 
first responders may call at any time, and be given operational data on the system, 
including its current state of health, system alarm notifications, and advice on how to 
proceed during an emergency event. 

 

2.3 Preparation and Planning for Emergencies 
 

2.3.1 Pre-planning for emergencies is a crucial element of this plan. The following 
steps have been taken in planning for emergency situations at the site: 

• Fire department and other first responders have received a copy of this 
plan and have participated in an on-site familiarization meeting.  

• All emergency responder access points to the facility shall be identified.  

• An emergency response information notice board shall be maintained at 
[location readily visible and accessible to all personnel, identified in 
Appendix 1] and contain key contacts for emergencies, a list of personnel 
certified in First Aid/CPR, and other notices as outlined in this document 
or as deemed appropriate by the Emergency Response Coordinator. 
Provision shall be made for non-English speaking workers on site. 

• All road exits are established and posted on the emergency information 
notice board. 

• Evacuation route diagrams have been documented and posted on the 
emergency information notice board. 

• Logs of on-site personnel for tracking headcounts during emergencies 
shall be maintained. 

• All buildings and property surrounded by fencing will be marked by 
signage that identifies specific hazards (such as the NFPA diamond, and 
all applicable Danger, Caution, Warning signal words). 

• Site personnel receive instruction to keep exits from the site or O&M 
Building clear and to maintain ready access to fire extinguishers by not 
blocking them with furniture, or any other means. 

• Safe approach distances are established for equipment’s different failure 
modes, personnel are trained in these distances, and such information is 
communicated in writing to first responders during drills and other 
emergency response informational meetings. 
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• Safety Data Sheets (SDS) provided by manufacturers shall, where 
relevant, be provided to first responders. In some cases, manufacturers 
or suppliers will provide Material Safety Data Sheets (MSDS) instead of 
SDS where relevant. 

 
2.3.2 Emergency Routes 

 
A [Site Name] evacuation sheet shall be posted and orally communicated to site 
personnel. These procedures shall be discussed at periodic safety meetings in 
addition to being covered during new employee orientation. Personnel are to 
know at least two exits whenever possible and be familiar with the evacuation 
routes posted in the location indicated on the site map (Appendix 1). 
Depending upon the degree of emergency, weather and/or site conditions, 
roadways as designated on the site map (Appendix 1) will be used for routes of 
evacuation. In the event of an evacuation, all personnel will meet at the 
designated muster point for further information. If the primary muster point is 
inaccessible or hazardous, personnel shall gather at the secondary muster point 
and inform the emergency coordinator (if not present) by radio or telephone. The 
emergency response coordinator shall inform personnel of a diversion to the 
secondary muster point by such mean as are available, to include radio or loud 
hailer. If personnel are unable to make it to the designated muster points, they 
should seek shelter wherever possible and contact their supervisor for further 
instructions. Accountability of personnel shall be of the upmost importance and 
be conducted in a timely manner. Responder access points shall be kept 
unobstructed at all times so first responders will not be hindered in their 
operations when responding to emergencies within the site. 

 

2.4 Communications 
 
Timely and efficient communications are essential to deal with an emergency response 
situation. The Emergency Response Coordinator is the central point of contact for all 
involved in an emergency response, including for first responders and Subject Matter 
Experts (SMEs). The following processes shall be observed during emergency 
communications: 

• Employees using radios/phones shall yield to individuals who are the most 
directly involved in an emergency response activity, i.e. emergency response 
takes priority over all other communication on company network. 

• Emergency transmissions should be clearly announced using signal words such 
as ‘urgent’ or ‘mayday.’ These signal words give priority to the radio transmitter to 
proceed with their message.  

• If emergency radio/phone communications are interrupted or unclear, employees 
shall proceed to the muster point located at [location] and identified in Appendix 
1. 

• All hand-held radios/phones should be recharged daily with back-up batteries 
ready for use.  
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• Radios shall be inspected daily for functionality and a radio check shall be 
transmitted to confirm that both the transmission and receiving functions work. If 
a radio is not working properly then the employee shall notify the lead technician 
and make arrangements for some other form of communication while working. 
Radios that are not working properly shall be placed out of service and labeled 
appropriately so they will not be used by another employee. 

• Provision shall be made for non-English speaking workers on site. 
 

2.5 Operator Safety & Equipment 
 

2.5.1 General recommendations for operator safety 

• Inspect equipment daily for unsafe conditions. 
• Keep hands away from exposed electrical connections. 
• Keep hands away from hot surfaces. 
• Observe all high voltage warnings. 
• Any outstanding observations shall be reported to their supervisor 

immediately and documented.  
 

2.5.2 Personal Protective Equipment 

The operation or maintenance of specific equipment may have different safety 
requirements. There are different levels of PPE that must be checked and 
maintained. All personnel who wear levels of protection above and beyond their 
normal everyday attire must be trained in that PPE. All training of PPE shall be 
conducted by a competent person and documented. Some PPE have a SCAM 
(selection, care and maintenance) document that will instruct the end user on the 
limitations of the PPE and the proper maintenance of the PPE. Always be aware 
of individual equipment operational requirements and hazards as well as out of 
service dates. For example, 

• Safety glasses with side shields (no dark glasses are permitted except 
those approved for welding or cutting) 

• Face shields for cutting & grinding 
• Approved safety toe shoes 
• Approved hearing protection 
• Approved hardhat 
• Approved gloves 
• Long sleeve shirt 
• Long pants 

 
All PPE is required to be worn at all times for the working being conducted. Any 
PPE that is compromised or no longer considered viable for protection shall be 
discarded and replaced. Any PPE that comes in contact with hazardous material 
shall be properly decontaminated and inspected for functionality before being 
returned to service. 
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2.6 Safety Training 
 

2.6.1 General training requirements 

Initial training for all site personnel with respect to the contents of this ERP shall 
be undertaken upon the start of employment or substantial changes in duties. 
Refresher training of the ERP to site personnel shall be conducted at least 
annually. Documentation of ERP training is to be maintained in site files.  

A variety of emergency response drills (such as fire, tornado, bomb threat, etc. 
as relevant to the site) are to be held by [site owner/operator] at minimum on a 
quarterly basis and shall be documented. At least on an annual basis, the 
[locality] Fire Department and other emergency response personnel shall be 
requested to participate and assist with critique of evacuation drills. Table-top 
exercises are encouraged to familiarize relevant response personnel with 
procedures for different types of emergencies that could be encountered at the 
site. 

The site Emergency Response Coordinator and Lead Technicians are trained in 
their specific duties upon being assigned these roles or beginning their 
employment. All building occupants have been instructed in actions to take in 
case of an emergency through their copies of procedures and training, as 
needed. 
Operator personnel should receive supplier / manufacturer approved training on 
the specific characteristics of the energy storage system. Applicable common 
standards (e.g. on electrical safety) should be taken into account. 

All personnel who wear levels of protection above and beyond their normal 
everyday attire must be trained in that PPE. All training of PPE shall be 
conducted by a competent person and documented. 

All hazardous materials incident emergency responders and workers at 
hazardous materials facilities, transport companies, waste treatment facilities, 
storage facilities and disposal facilities will be provided training which meets 
federal and state standards.  Such training will be commensurate with their 
employer’s or organization’s plan and policies.  

Initial and refresher training regarding warning systems and alarms shall be 
conducted at least annually. Documentation of training is to be maintained in site 
files. 

 

2.7  Warning Systems and Alarms 
 

Audible and visual (e.g., flashing lights) alarm systems should be established that reflect 
specific on-site hazard analyses. Personnel should be trained on the significance of 
different alarms and the corresponding actions as outlined elsewhere in this Plan. 
Descriptions of each alarm and corresponding actions should be clearly posted on an 
emergency information notice board (location marked on map in Appendix 1). 
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Warning systems and alarms should be tested at least every six months or more 
frequently per manufacturer specifications or code requirements. Tests shall be 
documented. All site personnel, as well as those offsite who are likely to hear or see an 
alarm, should be made aware of tests so as not to cause undue concern. 

 

3. Emergency Response 
 

3.1 Analyze, Plan, Implement, Evaluate 
 

The phases of emergency response may be categorized under the ‘APIE’ scheme for 
handling an emergency: Analyze, Plan, Implement, Evaluate. 

● Analyze: Analyzing the response is the phase in which the notification takes 
place to emergency responders. 

● Plan: Planning the response is the phase in which the proper resources and 
equipment are called to the emergency scene and a plan is developed to mitigate 
the emergency.  

● Implement: Once a plan is developed and the proper resources and equipment 
are there, then the Emergency Response Coordinator will make the 
determination to implement the plan. 

● Evaluate: Once the plan is implemented, it shall be evaluated for safety and 
effectiveness. If the plan is not safe or effective, then the process should start 
over again with Analyze, Plan, Implement, and Evaluate. 

 
Only personnel who are properly trained in accordance with 29 CFR Part 1910.120(q)(6) 
may respond to hazardous chemical releases. 
No employee is required or permitted to place himself or herself in harm’s way in order 
to facilitate extinguishment, evacuation, or rescue. All rescue operations will be 
performed by trained professionals upon their arrival. Rescue operations will only be 
conducted after a risk-reward analysis is done and proper PPE is used to protect against 
any adverse hazards that may be encountered. 

Incidents where local fire department personnel are involved will be managed under a 
system established by the fire department, called ‘Incident Command System.’ This 
establishes a primary incident commander and a liaison to or for the Emergency 
Response Coordinator.  
 

3.1.1 Analyze 

Without entering an immediate hazard area, the employee who first discovers an 
emergency should identify the following: 

● Is there a fire, spill, explosion, or other incident happening? 
● Does medical assistance appear to be needed? 
● Who/what is at risk: people, the environment, or property? 
● What are the weather and terrain conditions and risks? 
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The employee will also isolate the area to keep people away from the scene until 
trained responders arrive, as long as it is safe to do so. An employee who has 
not received training in emergency response should take no actions beyond 
notification, isolation of the area, and personal safety precautions. Any efforts 
made to rescue persons, protect property, or protect the environment must be 
weighed against the possibility of becoming part of the problem. Attempts to 
rescue others shall only be attempted with proper PPE, proper training, and in a 
manner that does not create significant risk to rescuer or others. Persons at the 
scene must not contact spilled material or inhale fumes, smoke, or vapors. 

 
3.1.2 Plan  

After all life hazards are no longer a threat, a plan of operation shall be devised 
for remediation of the event. The plan shall be communicated to all responders 
and safety of all responders shall be paramount.  A staging area, if needed, shall 
be identified for extra personnel and equipment that may be needed to 
accomplish the plan’s objectives. All responders that will enter the hot zone 
(affected area) must be made aware of any decontaminated area upon their exit 
of the hot zone. Trained responders will be called to the scene by the O&M 
Manager and/or Lead Technicians to begin the process of hazard assessment 
and to establish objectives and priorities. The hot zone shall be identified, and all 
non-essential personnel shall not be permitted to enter this area without proper 
training and permission of the Emergency Response Coordinator.  
 

3.1.3 Implement 

The initial response phase starts with notification, which activates the emergency 
response system. Anyone who observes or receives information regarding an 
emergency at [Site Name] should immediately notify available personnel using 
the [Site Name] radio network or their issued cell phones. The Emergency 
Response Coordinator and/or Lead Technician will then ensure 911 is notified. At 
[Site Name], employees are notified of emergencies by cell phone/radio and 
word of mouth from the Emergency Response Coordinator and/or Lead 
Technicians. Appendix 4 provides a list of emergency notification information for 
[Site Name] personnel. 
If an event has the potential to impact the local community, [Site Name] will 
contact local fire/police to make community notifications. The contact list in 
Appendix 2 also provides notification information for the Company Public Affairs 
team who will provide guidance for instances involving media. The Emergency 
Response Coordinator and/or Lead Technicians will coordinate any media efforts 
through the [Site Name] Asset Manager and Company Legal Department. 
The incident command post will be set up in a location free of contaminants and 
located upwind uphill and upstream. The Emergency Response Coordinator or 
designee shall remain at the incident command post to serve as a liaison to the 
Incident Commander designated by emergency responders. Trained responders 
may enter a ‘hot zone’ only when wearing appropriate protective equipment. 
Personnel entering the hot zone shall be briefed on the plan before entering. All 
communication devices shall be tested prior to entry into the hot zone. A 
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decontamination corridor shall be established prior to entry into the hot zone. 
There shall be accountability taken of all personnel entering and leaving the hot 
zone. A back up team that has the same PPE shall be at the ready in the event 
of the entry team needs quick assistance. A decontamination team shall be ready 
to for after exiting the location (warm zone). There shall be a doffing station that 
is set up immediately at the end of the decontamination section that will allow the 
responders a safe place to remove their PPE. Only trained responders are 
authorized to risk exposure to chemicals for purposes of containing or stopping 
the material release. 
The Emergency Response Coordinator or a designee will be responsible for 
notifying the appropriate regulatory agencies and, if necessary, the Emergency 
Response Contractor or mutual aid groups. Appendix 2 includes a list of 
emergency contacts and agencies that may be notified in the event of an 
emergency. The incident will be documented and kept on file. 

 
3.1.4 Evaluate 

During the implementation phase of the emergency, response, action and 
progress shall be analyzed by the Emergency Response Coordinator constantly. 
If the plan seems to be ineffective or unsafe the responders shall be removed 
from the hot zone and the plan shall be revised. The new plan shall be 
implemented, and that revised plan shall be analyzed for safety effectiveness 
again. 

 

3.2 Evacuation Procedures  
 

When notified to evacuate, site personnel shall do so in a calm and orderly fashion, 
keeping the following instructions in mind:  

• Walk, don’t run. Help others who need assistance as long as doing so does not put 
you at greater risk. 

• Stay upwind, upstream, and uphill whenever possible. 
• Watch for other traffic and equipment on access roads and roadways. 
• Be aware of ice/snow and loose gravel conditions.  
• Drive safely. 

 
Site personnel shall go to the primary designated muster area as identified in Appendix 
1. If employees are unable to make it to the muster area, they should divert to the 
secondary muster area and immediately contact their supervisor for further instructions. 
During evacuation, the Emergency Response Coordinator and/or Lead Technicians 
should ensure that every person on his/her crew has been notified and that evacuation 
routes are clear. Any person with a disability (mobility, hearing, sight, etc.) who requires 
assistance to evacuate is responsible for pre-arranging with someone in their immediate 
work area to assist them in the event of an emergency. Anyone knowing of a person with 
a disability or injury who was not able to evacuate will report this fact immediately to their 
supervisor. This information shall be communicated to emergency responders 
immediately upon their arrival if the disabled person has not been evacuated.    
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Once an evacuation is complete, the Emergency Response Coordinator or Lead 
Technician should account for all personnel. This accountability information shall be 
communicated to the emergency responders immediately upon their arrival. When a 
person is unaccounted for, the following information shall be communicated to the 
emergency responders: 

• Name of the individual 
• Disabled or not disabled 
• Work location 
• Last known location 

 

3.3 Post Emergency Reporting Procedures 
 
Following any emergency described in this plan, and in compliance with facility permits 
and other County and/or State requirements, an incident report will be prepared by the 
Emergency Response Coordinator and transmitted to the appropriate individuals and 
agencies after review by the Company Regional Manager. 
The Emergency Response Coordinator shall compile all documentation and perform a 
post-emergency investigation. Immediate performance of this activity will aid in 
determining the exact circumstances and cause of the incident. Issues to be determined 
include: 

• Causes of the incident. 
• Effectiveness of the emergency response plan. 
• Need for amendments to the response plan. 
• Need for additional training programs. 

 
The fire department will make the final determination regarding when the scene is safe 
to release the site to staff. In some circumstances the scene may need to be 
safeguarded for investigators to examine the event failures. If the event was caused by a 
criminal act, the O&M manager shall be guided by law enforcement for direction.  
If the facility is not able to reopen due to the event, the O&M Manager will make a 
determination regarding continuity of operations for the facility in consultation with the 
Company Regional Manager. 
 
 

4. Fire Incidents 
 

All personnel working at [Site Name] are to be trained and should know how to prevent 
and respond to a fire emergency. All on-site personnel shall:  
 

• Complete an on-site training program identifying the fire risks at [Site Name]. 
• Understand the protocol and follow emergency procedures should an event 

occur.  
• Review and report potential fire hazards to the Emergency Response 

Coordinator.  
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No employee is required or permitted to place himself or herself in harm’s way in order 
to facilitate extinguishment, evacuation, or rescue. All rescue operations will be 
performed by trained professionals upon their arrival. 

 
4.1 Conditions Associated with Energy Storage Systems  
 

4.1.1 Unique Challenges 
 

Energy storage systems present a unique challenge for fire fighters. Unlike a 
typical electrical or gas utility, an energy storage system does not have a single 
point of disconnect. Whereas there are disconnects that will de-energize select 
parts of the system, batteries will remain energized.  
 
The following hazards may be encountered when fighting fires in energy storage 
systems:  

• Shock or arcing hazard due to the presence of water during suppression 
activities.  

• Related electrical enclosures may not resist water intrusion from the high-
pressure stream of a fire hose. 

• Batteries damaged in the fire may not resist water intrusion.  
• Damaged conductors may not resist water intrusion. 
• Shock hazard due to direct contact with energized components.  
• No means of complete electrical disconnect.  
• Chemical spills. 
• Toxic gases. 
• Thermal runaway and explosions.  

 

4.1.2  Fire and Water 

Due to the hazards described above, care and consideration should be applied 
when considering fire suppression by means of water inundation within energy 
storage systems. But because water as an extinguishing agent is commonplace, 
the appropriate use of water should be assessed, i.e. whether water reacts with 
the chemistries present or whether it is not an appropriate extinguisher class. 
The local fire department should be informed of appropriate fire suppression 
methods for the energy storage system type as identified by the equipment 
manufacturer.  

If unconventional fire extinguishers are required, local first responders should be 
alerted and trained on their use, including a familiarization drill. The appropriate 
and most suitable extinguisher should be recommended based on the specific 
needs of the site in accordance with guidance from the manufacture. This may 
include water in some cases, and in all scenarios its use should not be 
discouraged. 

All fire extinguishing equipment, whether automatic or manual, shall be regularly 
inspected for functionality as per manufacturers’ guidance. 
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4.2 Response to a Fire Incident 
 

In the event of an incipient stage (beginning, small) fire, employees should notify 
adjacent individuals of this situation and exit the area. Only employees trained in the use 
of fire extinguishers or other manual fire suppression systems should attempt to use an 
extinguisher or system. Employees are not expected or authorized to respond to fires 
beyond the incipient stage (i.e., fires that are beyond the beginning stage and which 
cannot be extinguished using a hand-held, portable fire extinguisher). The fire 
department should be immediately notified by dialing 911 when any type of unintended 
fire has taken place. Site management shall also be immediately notified of any 
emergency. 
 

4.2.1 Fire External to Battery Container or Enclosure 

• Call 911 and report the following: 
o Site name: [Site Name] 
o The address of the main entrance: [Address] or nearest site access 

point 
o Injuries, if any, and need for ambulance 

• Make sure the immediate area of the fire is clear of personnel. 
• Account for all employees, contractors, and visitors who were working in the 

immediate area of the fire. If any personnel are unaccounted for from the 
immediate fire area, a communication shall be made through out the facility 
in attempt to locate the person(s) missing. If the person(s) is equipped with 
a facility radio then an emergency transmission shall be communicated in 
attempt to locate the person(s). 

• Contact the O&M Manager (if present) and Emergency Response 
Coordinator (if not the O&M Manager) immediately. 

• Remove any obstructions (vehicles, material, etc.) that might impede 
response to the scene. 

• Station available personnel at road intersections to stop traffic flow into the 
fire scene. 

• Evacuate the energy storage system area immediately if the fire warning 
alarm sounds or fire warning lights illuminate. 

• Proceed to the designated muster point for head count. 
o If onsite, the designated Emergency Response Coordinator will do a 

head count and relay any information/instructions. 
• If you encounter heavy smoke, stay low and breathe through a handkerchief 

or other fabric; move away from the area. 
• Assist anyone having trouble leaving the area so long as doing so does not 

put the assistor at additional risk. 
• Attempt to extinguish the fire ONLY if you have had the appropriate training 

and proper firefighting agent for the type of fire. Refer to the specific safety 
data sheet. 

• Do not leave the designated muster point until advised to do so. If risk (e.g. 
smoke) requires evacuation of the muster point, the secondary muster point 
(designated on the map in Appendix 1) will be used and that fact announced 
via radio and alarms as available. 
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• The Emergency Response Coordinator will issue an ‘all clear’ only when the 
fire department informs them that it is safe to do so.  

• The energy storage system is not to be accessed until the O&M Manager or 
designated Emergency Response Coordinator gives authorization. 

 

4.2.2 Fire Internal to Battery Container 

• Call 911 and report the following: 
o Site name: [Site Name] 
o The address of the main entrance: [Address] or nearest site access 

point 
o Injuries, if any, and need for ambulance 

• Make sure the immediate area of the fire is clear of personnel. 
• Account for all employees, contractors, and visitors who were working in the 

area of the fire. If any personnel are unaccounted for from the immediate 
fire area, a communication shall be made through out the facility in attempt 
to locate the person(s) missing. If the person(s) is equipped with a facility 
radio then an emergency transmission shall be communicated in attempt to 
locate the person(s). 

• Contact the O&M Manager (if present) and Emergency Response 
Coordinator (if not the O&M Manager) immediately. 

• Contact the Operations Center and Manager (if present). 
• Evacuate the area immediately if the fire warning alarm sounds or fire 

warning lights illuminate. 
• Remove any obstructions (vehicles, material, etc.) that might impede 

response to the scene. 
• Proceed to the designated muster point for head count. 
• If onsite, the designated Emergency Response Coordinator will do a head 

count and relay any information/instructions. 
• If you encounter heavy smoke, stay low and breathe through a handkerchief 

or other fabric. 
• If there is a second means of egress that is clear of smoke, that egress path 

will be used and a radio transmission or other type of communication shall 
be made stating that the clear egress point for other personnel to use for 
escape is the second means of egress. 

• Assist anyone having trouble leaving the area so long as doing so does not 
put the assistor at additional risk. 

• The fire suppression system is designed to work in a contained 
environment. DO NOT open the doors until it has been determined that the 
agent has been fully released and a pre-determined amount of time has 
passed to ensure no hazards are present, and with approval of emergency 
personnel and Subject Matter Expert.  

• DO NOT put anyone in harm’s way to save the battery equipment in the 
container. 

• Once the Fire Department arrives, provide them with the following - 
o All applicable SDS documents 
o Assistance isolating equipment electrically 
o This emergency response plan 
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o A liaison to remain with the fire department Incident Commander as 
needed 

• Do not leave the designated muster point until advised to do so. If risk (e.g. 
smoke) requires evacuation of the muster point, the secondary muster point 
(designated on the map in Appendix 1) will be used and that fact announced 
via radio and alarms as available. 

• The O&M manager and/or Emergency Response Coordinator (if not the 
O&M manager) will issue an ‘all clear’ only when the fire department informs 
them that it is safe to do so and the site (or portions of it) can be reoccupied 
or normal working conditions can be resumed again.  

• The energy storage system is not to be accessed until the O&M Manager or 
designated Emergency Response Coordinator and the emergency 
responders give authorization. 

 
In the event of a fire incident, the designated operations personnel responsible 
for the safe shutdown of the plant will open switchgear to ensure the grid side of 
the plant is de-energized and isolate the batteries as best able to (i.e. verify the 
AC and DC breakers are open in the inverter). The Fire Department needs to 
understand that some of the equipment (batteries) will remain energized no 
matter what actions are taken, and the recommended option is containment. 
Batteries remain energized even if all the contactors, breakers, and switches 
have been opened. 
 

4.2.3 After a Fire 
 

Hazards after a fire should be identified at the time of installation such that 
recommendations for personal protective equipment (PPE) are available for 
clean-up crews and hazardous materials (HAZMAT) teams. This may include 
respirators to protect personnel from toxic gas that continues to be generated 
from hot cells. Firewater retention and cleanup measures may be required by 
local regulations. Once first responders have turned the site back to [The 
Company], the Subject Matter Expert, in coordination with the Emergency 
Response Coordinator, shall direct on-site personnel on procedures for securing 
the site for safety and pending any investigation. 

In addition to the gas generation risk, cells that remain hot also pose a delayed 
ignition risk, whereby heat in the cell may transfer to undamaged adjacent cells 
or remaining active material and reignite the fire. As such, fire-damaged 
equipment must remain monitored for [a period identified in consultation with 
equipment manufacturer and SME]. 

Care should be taken to ensure that damaged batteries containing energy have 
been safety de-energized in accordance with disposal procedures, if possible, 
before handling and disposal. If unable to completely de-energize batteries 
involved in a fire, care should be taken with handling or dismantling battery 
systems involved in fires as they may still contain hazardous energy levels. 
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4.3  Site Maintenance and Housekeeping 
 

• Fire extinguishers shall be inspected monthly as per NFPA 10. 
• Fire extinguishers shall not be obstructed and should be in conspicuous locations 

with appropriate signage as per NFPA 10. 
• Combustible material shall not be stored in mechanical rooms, electrical equipment 

rooms, or energy storage system enclosures. 
• Outside dumpsters shall be kept at least five (5) feet away from combustible 

materials and the lids should be kept closed. 
• Materials or equipment storage is not allowed in electrical equipment rooms, or near 

electrical panels. 
• Electrical panel openings must be covered. 
• Power strips must be plugged directly into an outlet and not daisy-chained and 

should be for temporary use only. 
• Extension cords and flexible cords should not be substituted for permanent ones. 

 

5. Chemical Release 
 

5.1 Hazardous Materials 
 

An inventory of hazardous materials shall be maintained in the [onsite location] and 
provided in advance to first responders, including fire and ambulance services. Materials 
typically on site include: 

• [List of hazardous materials] 
 

In the event of a breach of energy storage system containment, hazardous materials that 
may be released include: 

• [List of hazardous materials] 
 

Only personnel who are properly trained in accordance with 29 CFR Part 1910.120(q)(6) 
may respond to hazardous chemical releases. 

 
5.2 Spill Response Procedures 

 
An emergency spill kit is maintained in the [location], identified on the map in Appendix 
1. This kit includes, at a minimum: 

• Absorbent socks, pads, or pillows 
• Disposal bags and ties 
• Safety glasses 
• Rubber gloves 
• Appropriate neutralization medium for liquid present 
• Hazardous labels 
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• Bag of Life-Dri absorbent or equivalent 
• Shovel 
• Broom 

 
A formal notification process shall be initiated when a hazardous material spill or 
potential spill is first observed. Immediate actions are necessary. The first individual who 
discovers a spill (spill observer) will be responsible for initiating notification and response 
procedures. Only employees that are properly trained in accordance with 29 CFR Part 
1910.120(q)(6) may respond to hazardous chemical releases. [Site Owner] is 
responsible for providing spill recognition and response training for personnel. At least 
one trained employee shall be on duty at all times. 
The first person to witness the spill shall follow these procedures: 

1. Make an assessment of the incident as observed. 
2. If the incident can be safely controlled, take steps to do so (e.g., turn off source 

of spill). 
3. Notify the Emergency Response Coordinator and provide as much information as 

possible. 
The Emergency Response Coordinator shall follow these procedures in the event of a 
spill: 

1. Notify Supervisors. 
2. Make sure all personnel are removed from the spill area. 
3. Take immediate actions to minimize any threat to public safety (verify the spill 

area has been cordoned off). 
4. Secure the source of the spill, if safely possible to do so. 
5. Maintain close observation of the spill. 

Cleanup may range from very simple removal of minor spills, to installation of skimmers 
around large spills or between sensitive areas and spills for longer, prolonged cleanups. 
Cleanups shall be conducted as per OSHA regulations (part 1910). Cleanups can be on 
pavement or on soil surfaces. On-site personnel shall be trained in the proper use of the 
cleanup materials. The Emergency Response Contractor or other contracted – and 
appropriately certified – waste management company may provide cleanup and 
remediation services. It is strongly recommended that all contractors determine a 
disposal site in advance of a spill incident. 

 

5.3 Reporting Major Spills 
 

After initial spill response has begun, notification and reporting to agency personnel shall 
occur. [state-specific response requirements go here, referencing relevant document(s) 
which may be included in an appendix] The following procedures should be followed 
when reporting major spills: 

• Never include information that has not been verified. 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_id=9768&p_table=STANDARDS
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• Never speculate as to the cause of the incident or make any acknowledgment of 
liability. 

• Do not delay reporting because of incomplete information. 
• Notify persons/agencies and document notification and the content of the message. 
• For spills of federal reportable quantities, in conformance with the requirements in 

40 CFR parts 110,119, and 302, the Emergency Response Coordinator shall notify 
the National Response Center at (800) 424-8802. 

 
Other agencies which may need to be consulted include, but are not limited to, the 
[County/City] fire department, [County/City] Public Works Department, state police, 
[Locality] Police Department, State Department of Toxic Substances, OSHA, [State 
Environmental Quality Authority], and (if relevant) [State Water Authority]. 

 

6. Medical Emergency 
 

6.1  Medical Emergency Response Procedures 
 
If an employee is injured, or an accident has occurred on site and first aid is not enough 
treatment for the emergency, 911 must be called. The call to 911 can be made by phone 
by any available site personnel. The caller must state to the dispatch that they are at the 
“[Company, Site Name].” A second notification will be made to the O&M Building, to 
inform others of the situation.  
[Site Name] employees certified in first aid/cardiopulmonary resuscitation (CPR) may 
administer aid if they have completed training. Regularly-present employees with first 
aid/CPR training are identified on the emergency information notice board and 
employees shall be aware of who on staff is so certified. At all times when the site is 
staffed, at least one first aid certified member of staff shall be present. The location of 
first aid kits and automated external defibrillators (AEDs), if present, shall be identified by 
appropriate signage and indicated on the map in Appendix 1. 
All employees shall designate a personal emergency contact, which shall be kept on file. 

 
6.1.1 Serious Injury 

The following procedures apply for serious medical injuries such as loss of 
consciousness, heart attack, bone fractures, neck trauma, or severe burns. 

1. If life threatening, call 911. 
2. Notify Operations and/or Safety Managers. 
3. Provide name, exact location, number of injured persons, and brief 

description of incident. 
4. On-site personnel shall meet EMS responders at site entrance and direct 

them to location of incident. 
5. Do not leave or move the injured unless directed to by Safety Managers 

or EMS responders. 
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6. Administer first aid if necessary. 
7. The site manager shall inform the employee’s personal emergency 

contact. 
8. Document incident and keep on file. 

 
6.1.2  Attending an Incident 

When attending an incident, the following procedures apply: 
1. Clear a path to the injured person for Operations and/or Safety Managers 

and assign personnel to assist with signaling EMS responders to the 
location of the incident. 

2. Identify location of Project Site entrance nearest to the incident and notify 
EMS responders. 

3. Operations and/or Safety Managers shall meet EMS responders at site 
entrance. 

4. Direct and accompany EMS responders to location of incident. 
5. Follow all directions of EMS responders. 
6. Contact management personnel and/or subcontractors. 
7. Document incident and keep on file. 

 
6.1.3  Medical Facilities 

The nearest medical facility to the project site is: 
[Hospital Address] 
Directions from site entrance: 
[Turn-by-turn directions, and link to online map directions] 

 

6.2  Non-Emergency Safety Incident 
 

6.2.1 Notification of Minor Incidents 

In the event a safety incident occurs where emergency response is not required 
(first aid treatment, near miss, etc.) work is to be stopped immediately and 
reported to the Emergency Response Coordinator and/or Lead Technician. Risk 
will be reassessed, adequate controls implemented, and the situation made safe 
before resuming the task. The event will be documented and kept on file. 

 
6.2.2 Heat Illness 

When the temperature exceeds 95 degrees Fahrenheit (35 degrees Celsius), or 
is  expected to be so during the course of a shift or work project, the O&M 
Manger will hold short staff meetings to review the weather report; reinforce heat 
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illness prevention with all workers; and provide reminders to drink water 
frequently, to be on the lookout for signs and symptoms of heat illness, and 
inform them that shade can be made available upon request. 

Employees shall have free access to potable drinking water provided and located 
as close as practicable to the areas where employees are working. Where 
drinking water is not plumbed or otherwise continuously supplied, it shall be 
provided in sufficient quantity at the beginning of the work shift to provide one 
quart per employee per hour for drinking for the entire shift. Employers may 
begin the shift with smaller quantities of water if they have effective procedures 
for replenishment during the shift as needed to allow employees to drink one 
quart or more per hour. The frequent drinking of water shall be encouraged. 

 

7. Security Incidents 
 
7.1 Bomb Threat 
 

7.1.1 The purpose of this plan is to give direction to all site personnel in the event [Site 
Name] is a target of an actual or threatened bomb assault/attack. 
Anyone receiving a bomb threat shall: 

• Treat the caller with courtesy and respect. Complete the Bomb Threat 
Report (Appendix 6). Use this sheet as a reference while talking with the 
caller making the threat. 

• Attempt to obtain as much information as possible. See the “Bomb Threat 
Checklist” (Appendix 7). 

• Immediately notify the [Site Name] Emergency Coordinator by phone. Stop 
all radio transmissions from this point on until cleared by the Emergency 
Coordinator or other competent authority. Radio transmissions can activate 
electronic detonating or timing devices. 

The Emergency Response Coordinator will immediately notify 911. The 
Emergency Response Coordinator shall: 

• Evaluate the threat and determine the appropriate course of action to take. 
• Notify law enforcement and/or ambulance. 
• Evacuate the facility as necessary. 
• Coordinate evacuation of any part of the surrounding community with local 

authorities as needed. 
• Coordinate search of the site with proper authorities. 

7.1.2 If any suspicious item(s) are found, they are not to be touched. Barrier tape will 
be used to mark the area where the suspicious item(s) are by extending a 
continuous line of tape beginning immediately in front of the suspicious item(s) 
and extending to just outside the room exit. This will help guide local authorities 
to the suspicious item. 
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The Emergency Response Coordinator will ensure that the “All Clear” message 
is communicated once the threat has passed or is no longer present. 
 

7.2 Chemical/Biological Agent Threat 
 

The procedures described previously for a bomb threat should be used for a chemical or 
biological agent threat. Refer to Appendix 8 for a copy of the phone report when 
receiving such a threat and Appendix 9 for a checklist.  
Any person that is exhibiting signs and symptoms from a chemical or biological agent 
should be isolated from other workers and be prepared for transport by EMS. 
 

7.3 Sabotage or Vandalism 
 

Anyone detecting any act or threat of any act of sabotage or vandalism will immediately 
notify the Emergency Response Coordinator. The Emergency Response Coordinator will 
evaluate the situation and decide what actions to take. The following options should be 
considered and/or implemented: 

• Notification of 911. 
• Corrective action as required, providing that no person will risk injury. 
• Evacuation of the facility. 

 

7.4 Active Shooter 
 

In an active shooter situation, employees should: 

1. Quickly determine what actions to take to protect life: options include run, hide, and 
fight (described in the DHS’ Ready.gov site). Use best judgment based on the 
specific circumstances of the incident. Getting away from the shooter(s) is the top 
priority. Call 911 when in a safe location and warn/prevent individuals from entering 
an area where an active shooter may be if possible. 

2. When encountering responding police, remain calm and follow any and all 
instructions from the officers. Officers may shout commands and push individuals to 
the ground for his/her safety as well as their own. When law enforcement personnel 
arrive at the scene, personnel should be aware of the following:  

• Follow all official instructions from police;  
• Remain calm, think, and resist the urge to panic;  
• Immediately raise hands and spread fingers;  
• Keep hands visible at all times;  
• Put down any items;  
• Avoid making sudden or quick movements toward officers;  
• Do not point, scream, or yell;  
• Do not ask for help from the officers when evacuating;  
• Proceed in the direction as advised by the officers; and 
• Provide all relevant information to police. 

https://www.ready.gov/active-shooter
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8. Environmental Hazards 
 

8.1 Flooding and Flash Flood 
 

Flash flooding is a result of heavy localized rainfall such as that from slow moving, 
intense thunderstorms. Flash floods often result from small creeks and streams 
overflowing during heavy rainfall. These floods often become raging torrents of water 
which rip through riverbeds or canyons, sweeping everything with them. Flash flooding 
can occur within 30-minutes to six hours of a heavy rain event. In hilly terrain, flash 
floods can strike with little or no advance warning. Distant rain may be channeled into 
gullies and ravines causing flash flooding in minutes. In the event of a flash flood, the 
following procedures shall apply: 

• During periods of thunderstorms, always remain alert to heavy rains in your 
immediate area or upstream from your location. It does not have to be raining at 
your location for flash flooding to occur. 

• Do not drive through flooded areas. Even if it looks shallow enough to cross. 
• Do not cross flowing streams on foot where water is above your ankles. 
• Be especially cautious at night. It is harder to recognize water danger then. 
• Do not attempt to outrace a flood on foot. If you see or hear it coming, move to 

higher ground immediately. 
• Be familiar with the land features where you work. It may be in a low area, near a 

drainage ditch, or small stream. 
• Stay tuned to weather forecasts and updates for the latest statements, watches, 

and warnings concerning heavy rain and flash flooding in the Project Area. 
• Waiting 15 to 30 minutes, or until high water recedes, is a simple safety measure. 

 

8.2 Tornado 
 

Upon the issuance of a tornado warning, O&M personnel will evacuate the site and 
report to the pre-designated shelter area, to be determined prior to O&M personnel 
arrival. In the event O&M personnel are outside and unable to evacuate to the shelter, 
the following procedures will be followed: 

• Lie flat in a nearby ditch or depression, covering the head with the hands. Be aware 
of the potential for flooding. 

• O&M personnel are safest in a low, flat location and will be instructed to not get 
under an overpass or bridge.  

• O&M personnel will be instructed to never try to outrun a tornado in congested 
areas in a vehicle. It is safest to leave the vehicle for safe shelter.  

• O&M Personnel are instructed to beware of flying debris.  
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Following tornado or high wind events, the site facility will be evaluated by O&M 
personnel for damage. All repairs will be performed under standard operational 
procedures.  

 

8.3  Lightning Storm  
 

In the event a lightning storm is within 10 – 30 miles and approaching the Site, the 
following procedures shall apply. 

• Notify Operations and/or Safety Manager, and all on-site employees.  
• Stop work safely and head to staging and laydown yards in vehicles.  
• Remain at staging and laydown yards, get update on weather conditions.  
• If storm/lighting is still approaching the Project Site, get in and stay in company or 

personal vehicles that have rubber tires only.  
• If safe enough to do so, take cover in on-site designated shelters.  
• Once storm passes, remain in cars/trucks for at least 30 minutes depending on 

passing storm severity, and wait for an “OK” from the O&M Manager or 
Emergency Response Coordinator in charge of monitoring the storm.  

 

8.4 Winter Storm 
 

Before winter approaches, the facility will ensure adequate supplies, including: 

• Rock salt or similar products to melt ice on walkways. 
• Sand to improve traction. 
• Snow shovels and other snow removal equipment. 
• As needed, service agreement(s) with snow removal vendors. 

When winter weather threats exist, the facility will monitor local news channels for critical 
information from the National Weather Service (NWS). Be alert to changing weather 
conditions. Winter storm watches, warnings, and advisories are issued by local National 
Weather Service Forecast offices. 

Depending on the severity of the winter storm, the Facility Manager (or designee) will 
give direction to personnel regarding site staffing/closure. 

 

8.5 Seismic Event 
 

Earthquakes may strike with little to no advance warning. As such, when an earthquake 
does occur, it is important to stay as safe as possible. Be aware that some earthquakes 
are actually fore-shocks and a larger earthquake may subsequently occur. Also, be 
aware that many earthquakes are accompanied by aftershocks after the main event has 
occurred. If an earthquake occurs minimize your movements to a few steps to a nearby 
safe place and if you are indoors stay there until the shaking has stopped and you are 
sure exiting is safe.  

The following actions should be followed for personnel indoors:  
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• Drop to the ground and take cover by getting under a sturdy piece of furniture and 
hold on until the shaking stops. If there isn’t a desk or sturdy piece of furniture near 
you, cover your face and head with your arms and crouch in an inside corner of the 
building.  

• Stay away from glass, windows, outside doors and walls, and anything that could 
fall such as lighting fixtures or furniture.  

• Use a doorway for shelter only if it is in close proximity to you and if you know it is a 
strongly supported load-bearing doorway.  

• Stay inside until the shaking stops and it is safe to go outside.  

The following actions should be followed for personnel outdoors:  

• If you are already outdoors stay there.  
• Move away from buildings, structures, light poles, and utility wires.  

Once in the open stay there until the shaking stops to prevent being hit by falling debris. 

Following seismic events, the site facility will be evaluated by O&M personnel for 
damage. All repairs will be performed under standard operational procedures. 

 

9. Cybersecurity 
 

Cyber security testing should be an integral part of the energy storage system lifecycle; 
systems should be secure by design. Once in operation, ensure continuous secure 
operation by monitoring, risk assessment and patching. 

A process should be created and put in place to ensure continuous hardening of the 
energy storage system. The principle of hardening is making sure that the attack surface 
to site and equipment is limited by: 

• Only necessary network service ports should be open, others should be closed. 
• Only necessary software should be installed on the device, other software should 

be removed. 
• Development environments and source code should not be installed on production 

devices. 
• Remote access protocols that use plain text communication should not be used. 
• Software that stores passwords unencrypted should not be used. 
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Acronyms 
 

AC  Alternating Current 

AED  Automated External Defibrillator  

CAMEO Computer-Aided Management of Emergency Operations 

CHEMTREC Chemical Shipping Regulation & Incident Support 

CFR  Code of Federal Regulations 

CPR  Cardiopulmonary Resuscitation  

DC  Direct Current 

DHS  Department of Homeland Security 

EMS  Emergency Medical Services 

ERP  Emergency Response Plan 

FDC  Fire Department Connection 

HAZMAT Hazardous Materials 

ICS  Incident Command System 

MSDS  Material Safety Data Sheets 

NESC  National Electric Safety Code 

NFPA  National Fire Protection Association 

NRC  National Response Center (U.S. EPA) 

NWS  National Weather Service 

OSHA  Occupational Safety and Health Administration 

O&M  Operations and Maintenance 

PPE  Personal Protective Equipment  

SDS  Safety Data Sheets 

SERC   State Emergency Response Commission 

SME  Subject Matter Expert 
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Appendices  
 

Appendix 1: Map of Site 
 

 

[To include site boundaries, primary and secondary (etc.) entrances, emergency information 
notice board, emergency stop switch, first aid kit location(s), AED location(s), fire department 
connections, emergency spill kit location, etc.]  
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Appendix 2: Evacuation Map 
 

 

[To include primary and alternate evacuation routes, exits, primary muster point, and secondary 
muster point]  
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Appendix 3: Referenced Titles and Roles 
 

Note that some of these responsibilities may be combined within the duties of single individuals.  

 

Company Regional Manager: A Company Regional Manager is an individual not directly 
responsible for the day to day operation of the site, nor for the immediate response during or 
immediately after an emergency, but who does bear responsibility for post-event assessment 
and broader planning, recovery, and learning from experience. The Regional Manager would 
typically bear the responsibility for ensuring incident records are maintained. Such a manager 
should also ensure a safety-based culture pervades across sites and ensure that O&M 
Managers are ensuring that training for safety is at the core of operations.  

Emergency Response Contractor: An Emergency Response Contractor is an outside 
organization or individual who is contracted to undertake certain aspects of emergency 
response (e.g. spill management) but is not otherwise responsible for the strategic coordination 
of a response, nor is part of typical operation of a site. Care should be taken to ensure such 
contractors understand the broader picture of site safety and are aware of broader emergency 
response protocols (such as, but not limited to, the breadth of topics covered in this Plan).  

Emergency Response Coordinator: The Emergency Response Coordinator takes control of 
the emergency and any resources necessary until the emergency has been eliminated and the 
necessary cleanup and/or restoration are complete. This person shall lead the incident 
reporting. The emergency response coordinator is typically the O&M Manager; in her/his 
absence, the Lead Technician or other designated person shall assume this role. All personnel 
on site shall know who the Emergency Response Coordinator on duty is during their time on 
site. Remote operators shall likewise know who the Emergency Response Coordinator is for 
any given shift. 

The Emergency Coordinator or a designee will be responsible for notifying the appropriate 
regulatory agencies and, if necessary, the Emergency Response Contractor or mutual aid 
groups. Appendix 2 includes a list of emergency contacts and agencies that may be notified in 
the event of an emergency. The incident will be documented and kept on file. 
The Emergency Response Coordinator will direct the following activities during an emergency: 

• Ensure the safety of all personnel. 
• Evaluate if operations in the affected area should be shut down. 
• Take precautions to prevent or limit the spread of fire or explosions. 
• Isolate affected area and provide direction for radio announcements. 
• Determine the source/cause of the emergency and evaluate the primary and secondary 

hazards to allow a full-scale, safe response. 
• Ensure that appropriate internal and external notifications are made. 
• Coordinate outside assistance from public or private organizations.  
• Implement other appropriate response provisions as necessary. 

 
The Emergency Response Coordinator should be accredited in accordance with NFPA 70/70E 
and the National Electric Safety Code (NESC). If s/he is not, someone who is (e.g. the O&M 
Manager) must be present in emergencies to interface with electrical equipment above 50 volts.   

Incident Commander: The on-scene ranking officer, representing the agency with incident 
jurisdiction. The Incident Commander authorizes incident objectives and strategies that 
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collectively delineate a course of action.1 The Fire Department designates an Incident 
Commander as the primary incident manager; it should not be used by civilian organizations 
that are operating at an incident with emergency responders.  

O&M Manager: The Operations and Maintenance Manager is the individual responsible for the 
normal operation and upkeep of the energy storage system on a day to day basis. This includes 
standard operating conditions and routine scheduled or responsive maintenance activities.   

Lead Technician: A Lead Technician is an on- or off-site individual responsible for the 
operation of a site from a performance and technical perspective. Such responsibilities may lie 
with the O&M Manger or with a remote operator.  

Site Manager: A Site Manager supervises the personnel for a site. The Site Manager is 
ultimately responsible for implementation of the company’s written procedures and practices. 

Subject Matter Expert (SME): An individual and designated secondary contact with detailed 
working knowledge of the energy storage system and incident command systems. The SME 
should have ready access to information on state of the system, status and meaning of alarms, 
etc. The SME’s contact information must be available to the Emergency Response Coordinator 
and first responders, as well as others via information on the emergency information notice 
board.   

 
1 Federal Highway Administration. Glossary. https://ops.fhwa.dot.gov/publications/ics_guide/glossary.htm  

https://ops.fhwa.dot.gov/publications/ics_guide/glossary.htm
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Appendix 4: Emergency Contacts 
 

 
TITLE 

 
INDIVIDUAL 

 
TELEPHONE NUMBER 

O&M Manager / Emergency 
Coordinator Name 

999-999-9999 - Office 

999-999-9999 - Cell 

Subject Matter Expert 

Secondary SME Contact 

Name 

Name 

999-999-9999 – Cell 

999-999-9999 – Cell 

Manufacturer Safety 
Representative Name 999-999-9999 - Cell 

Lead Technician Name 999-999-9999 - Cell 

Alternate Emergency Contact Name 999-999-9999 - Cell 

Company Regional Manager Name 
999-999-9999 - Office 

999-991-9999 - Cell 

Company Asset Manager Name 999-999-9999 - Office 

Company Control Center Operator On Duty 999-999-9999 
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Emergency Services & Contactors Telephone Number 

OFFSITE EMERGENCY ASSISTANCE 

Fire/Police/Ambulance 

State Police 

Hospital: ([Hospital name]) 

[Hospital address] 

 

 

911 

911 

999-999-9999 

 

EMERGENCY SPILL RESPONSE 
CONTRACTOR 

[Contractor Company] 

 
 

999-999-9999 

AGENCY NOTIFICATIONS 

NRC (24-hour) (Report Oil Spills) 
 

State Department of Public Health and 
Environment 

 

800-424-8802 

999-999-9999 

 

ADDITIONAL ASSISTANCE 

Police Department (non-emergency) 

State Poison and Drug Center 

U.S. Pipeline & Hazardous Material Safety 
Administration help line 

 

999-999-9999 

800-999-9999 

1-800-467-4922 
infocntr@dot.gov 

EQUIPMENT ASSISTANCE 

[Equipment manufacturer point of contact] 

 

999-999-9999 
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Appendix 5: Incident Report Form 
 

HAZARDOUS MATERIALS INCIDENT REPORT 

 

INITIAL CONTACT INFORMATION 

 

(Check one):     REPORTED/ACTUAL INCIDENT          DRILL/EXERCISE 

 

1. Date/Time of Notification:                                           Report received by:    
2. Reported by (name & phone number or radio call signs):   

  

3. Company/agency and position (if applicable):   
4. Incident address/descriptive location:   

   

   

5. Agencies at the scene:   
  

6. Known damage/casualties (do not provide names over unsecured communications):    
  

  

 

CHEMICAL INFORMATION 

 

7. Nature of emergency: (check all that apply) 
 ___ Leak  ___ Explosion  ___ Spill  ___ Fire  ___ Derailment  ___ Other 

Description:    

  

  

  

8. Name of material(s) released/placard number(s):  
9. Release of materials:  

  Has ended   Is continuing.  Estimated release rate & duration:  

10. Estimated amount of material which has been released:  
11. Estimated amount of material which may be released:   
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12. Media into which the release occurred:    ________ air    ________ ground    ________ 
water 

13. Plume characteristics: 
a.  Direction (Compass direction of plume): c.  Color:    

b.  Height of plume:  d.  Odor:  

14. Characteristics of material (color, smell, liquid, gaseous, solid, etc)    
15. Present status of material (solid, liquid, and gas):  
16. Apparently responsible party or parties:    

  

  

  

Note:  THIS INCIDENT REPORT IS ONLY AN EXAMPLE.  IT CONTAINS SOME OF THE INFORMATION REQUIRED TO REPORT 
AN INCIDENT TO THE SERC.  Go to www.ecy.wa.gov/epcra to obtain a reporting form for businesses to submit to the SERC.  
This form can be used at an incident, if applicable. 
 

ENVIRONMENTAL CONDITIONS 

17. Current weather conditions at incident site:   
Wind From:   Wind Speed (mph): Temperature (F): ______  

Humidity (%): ______  Precipitation:  Visibility: __________  

18. Forecast:  
19. Terrain conditions:  

  

HAZARD INFORMATION 

(From ERP, MSDS, CHEMTREC, or facility) 

20. Potential hazards:  
  

21. Potential health effects:  
  

22. Safety recommendations:  
  

23. Recommended evacuation distance:     
  

 

IMPACT DATA 

 

24. Estimated areas/ populations at risk:  
   

http://www.ecy.wa.gov/epcra
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25. Special facilities at risk:   
  

26. Other facilities with HAZMAT in area of incident:   
  

 

PROTECTIVE ACTION DECISIONS 

 

27. Tools used for formulating protective actions  
________  a.  Recommendations by facility operator/responsible party 

________  b.  Emergency Response Plan 

________  c.  Material Safety Data Sheet 

________  d.  Recommendations by CHEMTREC 

________  e.  Results of incident modeling (CAMEO or similar software) 

________  f.  Other:    

28. Protective action recommendations: 
____ Evacuation    ____Shelter-In-Place    ____Combination         ____No Action 

____ Other    

Time Actions Implemented  
  

  

  

29. Evacuation Routes Recommended:   
  

EXTERNAL NOTIFICATIONS 

30. Notification made to: 
  National Response Center (Federal Spill Reporting)  1-800-424-8802  

  CHEMTREC (Hazardous Materials Information)  1-800-424-9300  

   State Emergency Response Commission 

   SERC written follow-up forms  

31. Other Information:    
  

 

Source: Washington State Emergency Response Commission. Local Emergency Planning Committee (LEPC) Hazardous Materials 

Emergency Response Plan TEMPLATE. September 2011. http://www.ecy.wa.gov/epcra  

http://www.ecy.wa.gov/epcra
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Appendix 6: Bomb Threat Report 
 

* * * KEEP CALLER ON THE LINE AS LONG AS POSSIBLE! * * * 

Exact words of caller: 

  

  

Questions to ask the caller: 

1. When is the bomb going to explode?    

2. Where is the bomb right now?    

3. What kind of bomb is it?    

4. What does the bomb look like?    

5. Why did you set the bomb?    

6. Where are you calling from?    

7. What is your name?    

 

Try to determine the following 

IDENTITY:  male  female  adult  juvenile (age?             ) 

VOICE:    loud  high-pitched  deep  raspy  pleasant 

  disguised  broken   Other:                                             

ACCENT:    local  not local  foreign  regional                                     

RACE:      Caucasian  Black  Hispanic   Asian 

 Other:                                       

SPEECH:    educated  average  illiterate  obscene 

 Other:                                       

MANNER:    calm  angry  rational  irrational  coherent 

  incoherent  deliberate  self-righteous  laughing  intoxicated 
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BACKGROUND NOISES: 

  office machines      factory machines      bedlam      trains      quiet 

  voices  mixed sounds     airplanes  music  traffic 

 party Other:                                       

If the voice is familiar to you, who did it sound like?   

Additional Information:    

  

Date        /        /            Time:             :            a.m./p.m. Received by:    
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Appendix 7: Bomb Threat Checklist 
 

Mail Threat: 

 1. Handle documents as little as possible to preserve fingerprints. 

 2. Hand deliver immediately to O&M Manager. 

Phone Threat: 

 1. Complete Bomb Threat Form. 

 2. Deliver completed form to O&M Manager. 

 3. Notify Supervisor immediately. 

O&M Manager: 

 1. Gather all information regarding threat. 

 2. Decide upon course of action. 

 3. Coordinate searches with proper authorities. 

Suspicious Objects: 

 1. DO NOT TOUCH OR ATTEMPT TO MOVE!  

 2. Notify Police—911. 

Evacuation: 

 1. Announce over public address system, give location where to assemble. Do not use the 
radio. 

 2. Enlist volunteers to remain and shut down site. 

Re-entry: 

 1. Determined based on: 

   a. “All-clear” given by bomb disposal unit. 

   b. O&M Manager’s judgment that danger is passed. 

 2. Full report prepared. 
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Appendix 8: Chemical/Biological Agent Threat Report 
 

***KEEP CALLER ON THE LINE AS LONG AS POSSIBLE*** 

Exact words of caller: 

  

  

Questions to ask the caller: 

1. What chemical or biological agent is it?    

2. When is the agent going to be released?    

  (date) (time) 

3. Where is it right now?    

  (Building) (Floor) (Room) 

4. Who put it there?    

5. What does it look like?    

6. What will cause it to spread?    

7. What will trigger it?    

8. Where did you get the agent?    

9. Why are you doing this?    

10. What is your name?    

11. What is your telephone number and address?    

 

Try to determine the following 

IDENTITY:  male  female  adult  juvenile (age?             ) 

VOICE:    loud  high-pitched  deep  raspy  pleasant 

  disguised  broken  Other:                                             

ACCENT:    local  not local  foreign  regional:                                     

RACE:      Caucasian  Black  Hispanic  Asian 

 Other:                                       
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SPEECH:    educated  average  illiterate  obscene 

 Other:                                       

MANNER:    calm  angry  rational  irrational  coherent 

  incoherent  deliberate  self-righteous  laughing  intoxicated 

BACKGROUND NOISES: 

  office machines       factory machines      bedlam      trains  quiet 

  voices  mixed sounds  airplanes  music  traffic 

 party Other:                                       

If the voice is familiar to you, who did it sound like?   

Additional Information:    

  

Date        /        /            Time:             :            a.m./p.m. Received by:    
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Appendix 9: Chemical/Biological Agent Threat Checklist 
 

Mail Threat: 
 

_____ 1. Handle documents as little as possible to preserve fingerprints. 

_____ 2. Hand-deliver immediately to O&M Manager. 

Telephone Threat: 
 

_____ 1. Complete the Chemical/Biological Threat Report form. 

_____ 2. Deliver completed form to O&M Manager immediately. 

O&M Manager: 
 

_____ 1. Gather all information regarding threat. 

_____ 2. Decide upon course of action. 

Searches: 
 

_____ 1. Comprehensive—To be conducted by trained law enforcement personnel only. 

Suspicious Objects: 
 

_____ 1. Do not touch or attempt to move. 

_____ 2. Notify police. 

Evacuation: 
 

_____ 1. Make a site-wide announcement and give location where to assemble. 

_____ 2. Enlist volunteers to remain and shut down site. 

Re-entry: 
 

_____ 1. Determined based on: 

  _____ a. “All-Clear” given by competent authority. 

  _____ b. O&M Manager’s judgment that danger has passed. 

_____ 2. Full report prepared. 
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Executive Summary 

This report summarizes the main findings and recommendations from extensive fire and 

extinguisher testing program that evaluated a broad range of battery chemistries1. The 

testing was conducted through much of 2016 on behalf of the New York State Energy 

Research & Development Authority (NYSERDA) and Consolidated Edison, as they engaged 

the New York City Fire Department (FDNY) and the New York City Department of Buildings 

(NY DOB) to address code and training updates required to accommodate deployment of 

energy storage in New York City. This executive summary can be read as a standalone 

summary of the main project findings and recommendations. 

 

The main conclusion from the program is that installation of battery systems into buildings 

introduces risks, though these are manageable within existing building codes and fire 

fighting methods when appropriate conditions are met. This statement comes with caveats. 

There is a need to clarify a universal finding in this program: in the case of heating by fire 

or thermal abuse all batteries tested emitted toxic gases. It should also be noted that the 

average emissions rates of equivalent masses of plastics exceed those of batteries. Every 

battery tested emitted toxic gases (Table 3 on page 29); however, this can be expected 

from most fires. 

 

The toxicity of the battery fires was found to be mitigated with ventilation rates common to 

many occupied spaces. While it was found that all batteries tested emitted toxic fumes, the 

toxicity is similar to a plastics fire and therefore a precedent exists. The batteries exhibited 

complex fire behaviors that led to abundant water use; however, it was found that the 

extinguishing requirements for batteries need not be excessive if an intelligent, system-level 

approach is taken that includes external fire ratings, permits direct water contact, and 

implements internal cascading protections. The general outcome of the work is that fire 

safety considerations are applicable to all the batteries tested in this program, even though 

vanadium redox and lead acid electrolytes were not observed to be flammable. The data 

presented in this report supports these findings. 

 

All energy systems carry with them a risk in their deployment; however, the risks identified 

in this study are manageable within the limits of today’s engineering controls for safety 

when appropriate conditions are met. The resulting requirements in codes, if implemented, 

are within the boundaries of the typical built environment.  

 

The batteries tested in this program are as follows: 

1. Li-ion NCM (4 vendors) 

2. Li-ion LiFePO4 (2 vendors) 

3. Li-ion LTO 

4. Lead Acid 

5. Vanadium Redox 

6. An additional Li-ion chemistry described as BM-LMP 

 

 

                                           
1 Chemistries are listed in the Appendix on page 107 
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In addition, at the request of FDNY the following extinguishing agents were tested: 

1. Water 

2. Pyrocool 

3. F-500 

4. FireIce 

5. An aerosol agent 

Greater detail is found within the report. It is suggested the reader use cross references 

provided in the report to see where technical information can be found that supports these 

findings. This report extensively uses cross references so that the reader can begin reading 

at any point in the document and quickly find relevant supporting information in other 

sections of the document, similar to a handbook. 

 

Sections Directly Informing Code Development and Training 

 

1. Locations (see Locations and Ventilation on page 48) 

2. Ventilation rate (see Locations and Ventilation on page 48, as well as the Appendix, 

page 65) 

3. Enclosures, fire rating (see Fire Rating, page 40) 

4. Capacity limitation dependent on space (see Room Capacity Limitations on page 56) 

5. Clearances (see Clearances page 55) 

6. Monitoring, Detection, and Alarms (see page 55) 

7. Fire suppression and Water Requirements (see Extinguishing, page 45 as well as the 

Appendix, page 68) 

8. Emergency Response (see Guidance for First Responders on page 34 and Frequently 

Asked Questions, page 8) 
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Consolidated Edison and NYSERDA Disclaimer 
This report was prepared by DNV GL in the course of performing work contracted for and sponsored by Con Edison 
along with the New York State Energy Research and Development Authority (NYSERDA (hereafter the "Sponsors"). 
The opinions expressed in this report do not necessarily reflect those of the Sponsors or the State of New York, and 
reference to any specific product, service, process, or method does not constitute an implied or expressed 
recommendation or endorsement of it. Further, the Sponsors and the State of New York make no warranties or 
representations, expressed or implied, as to the fitness for particular purpose or merchantability of any product, 
apparatus, or service, or the usefulness, completeness, or accuracy of any processes, methods, or other 
information contained, described, disclosed, or referred to in this report. The Sponsors, the State of New York, and 
the contractor make no representation that the use of any product, apparatus, process, method, or other 
information will not infringe privately owned rights and will assume no liability for any loss, injury, or damage 
resulting from, or occurring in connection with, the use of information contained, described, disclosed, or referred 
to in this report. 
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project.  The Con Edison - NYSERDA team and DNV-GL are extremely grateful for the generosity and 
engagement with this project by these companies.  We also thank the key stakeholders for their 
significant contributions to this effort. 
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NCM 4:  Electrovaya 
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LFP 2:  XO Genesis 
T 1:  Toshiba 
BM-LMP:  C4V 
VR 1:  UET 
PBA 1:  EnerSys 
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2.0 ACRONYMS 

ACH – Air Changes per Hour 

AHJ – Authority Having Jurisdiction 

BESS – Battery Energy Storage Safety 

BIC – Building Information Card 

BMS – battery management system 

BM-LMP – Bio-mineralized Lithium Mix-Metal Phosphate 

BSCAT – Barrier-Based Systematic Cause Analysis Technique 

BTM – Behind the Meter 

CFM – Cubic Feet per Minute 

CFR – Code of Federal Regulations 

CHP – Combined Heat and Power  

CID – Current Interrupt Device 

CO – Carbon Monoxide 

COF – Certificate of Fitness 

C-rate – charge rate 

DCE – Duty Cycle Eccentricity 

DMC – Dimethyl Carbonate 

DOB – New York City Department of Buildings 

DOD – depth of discharge 

EC – Ethylene Carbonate 

EDS – energy dispersive spectroscopy 

ERPG – Emergency Response Planning Guidelines 

ESS – Energy Storage System 

FAQ – Frequently Asked Questions 

FID – Flame Ionization Detector 

FDNY – New York City Fire Department 

FEA – Finite Element Analysis 

FMEA – Failure Mode Effects Analysis (sometimes FMECA to include “Criticality”) 

FTA – Fault Tree Analysis 

FTIR – Fourier Transform Infrared Spectroscopy 

GPM – Gallons Per Minute 

HAZID – Hazard Identification 

HCl – Hydrochloric Acid 

HRR – Heat Release Rate 

HCN – Hydrogen Cyanide 

HF – Hydrofluoric Acid 

HVAC – Heating, Ventilation, and Air Conditioning 

IDLH – Immediately Dangerous to Life and Health 

IE – Independent Engineer(ing) 

IEC – International Electrotechnical Commission 

IFC – International Fire Code 

IPP – Independent Power Producer 

LEL – Lower Explosion Limit 

LMO – Lithium Manganese Oxide 

LTO – Lithium Titanium Oxide 

NYSERDA – New York State Energy Research and Devlopment Authority 

NAVSEA – Naval Sea Systems Command 

NCA – Nickel Cobalt Aluminum 

NCM – Nickel Cobalt Manganese 
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NIOSH – National Institutes for Occupational Safety and Health 

NFPA – National Fire Protection Association 

NHTSA – National Highway and Traffic Safety Administration 

NRTL – Nationally Recognized Test Laborator 

PBA – Lead Acid 

PC – Polypropylene Carbonate 

PID – Photo Ionization Detector  

PPE – Personal Protective Equipment 

PVC – Polyvinyl Chloride 

SCBA – self contained breathing apparatus 

SEI – Solid Electrolyte Layer 

SOC – State of Charge 

SOP – Standard Operating Procedures 

SME – Subject Matter Expert 

UL – Underwriter’s Laboratories 

UN – United Nations 

UPS – Uninterruptible Power Supply 

VOC – Volatile Organic Compounds 

VRLA – Valve Regulated Lead Acid 

3.0 HOW TO USE THIS DOCUMENT 

This document is designed to inform codes writing procedures and first responder training. 

It can be considered a reference and handbook for this purpose. To that end, the document 

is structured around key ingredients to codes as determined by a survey of building and fire 

codes for energy-related machinery and devices. 

Executive Summary: This section can be considered the consolidated list of findings and 

recommendations from the NYSERDA/Con Edison Battery Energy Storage System (BESS) 

Program.  

Frequently Asked Questions (FAQ): This may be considered the main guide of the 

document, cross referencing to relevant sections of the report, and also serving as an 

introduction to the topic. 

Recommendations: This is the main deliverable of the document. Essential data is 

provided to support recommendations, detail is left to the appendix. Recommendations and 

main findings are within the document text in bold. 

Appendix: Supplementary reference data needed to communicate the recommendations, 

but as useful reference for detailed background. The Appendix begins on page 65. The 

appendix is separated in two parts that represent supporting information: a literature review 

on past fire incidents and data, and a confidential appendix which can be omitted for the 

public version of the report. 

Literature References: Whenever possible, literature references are provided for 

independent confirmation of facts, figures, or assertions. Literature references are found in 

“References” on page 62. 

Cross references: Whenever possible, cited data or key conclusions that are relevant to 

other sections of the report are cross referenced by section title and page number.  
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4.0 TESTING METHODOLOGY 

Four different lithium chemistries (LTO, LFP, NCM, BM-LMP), lead acid, and vanadium redox 

batteries represented by nine unique battery types from eight different manufacturers were 

tested. For the Li-ion batteries, these included prismatic cells as well as pouch cells, but no 

cylindrical cells. For the lead acid and vanadium redox batteries, testing was largely focused 

on the battery electrolytes. Modules were also provided for large scale burn testing. A more 

explicit description of the test plan is included in the Appendix. 

4.1 Cell Testing 

The cells tested ranged from 1.2 to 200 Ah with an average of 52 Ah, excluding the 

electrolytes from vanadium redox and Pb acid cells that were tested separately. All cells 

were heated with 4 kW of radiant electric heat in DNV GL’s Large Battery Destructive 

Testing Chamber (see Figure 1). All cells were placed inside the chamber and exposed to 

heat until they vented. Upon venting, some cells self ignited. For those that did not, hot 

point ignitors were placed in the upper half of the chamber and were activated once lower 

explosive limit (LEL) reached 50% to prevent an explosion. Many cells vented enough gas to 

lead to a flashover in the chamber upon activation of ignitors. In addition to heaters and 

ignitors, the chamber also contained ambient and inlet air temperature thermocouples, two 

thermocouples on each cell (top and bottom) and eight thermocouples in a cube shape 

around the cell to act as a thermopile for Heat Release Rate (HRR) calculations; four were 

level with the cell while four more were eight inches above the cell. There was one 

additional thermocouple in the center exhaust stack of the abuse chamber. In addition, 

swatches of Morning Pride personal protective equipment (PPE) material were placed in the 

unit above the cell to assess the effect of the fire and offgas on firefighter PPE. Cells were 

tested at 25, 50, 75 and 100% state of charge (SOC). 

 
Figure 1 Diagram of the abuse chamber used for fire testing of batteries in the 

BESS program. 
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Finally, gas sampling was performed by a Gasmet DX4000 Fourier transform infrared 

spectroscopy (FTIR) gas analyzer. This analyzer monitored HCl, HF, HCN, CO, CO2, O2, SO2, 

NO, NO2, and a range of hydrocarbons including methane, ethane, ethylene, benzene, 

toluene, and others. In line with the FTIR analyzer were MSA Ultima sensors for O2 

(redundant measurement), H2, and F2/Cl2. A final MSA sensor was placed directly off the 

chamber for flammability measurements. The sensor was of the catalytic bead type and was 

factory calibrated to non-specific gas for total LEL measurement. This was deemed suitable 

as a range of flammable gases were expected and calibration to one may show improper 

bias. In addition to the gas sensors, gas capture bags were set up off of the exhaust stacks. 

Select gas bag samples were taken periodically and were used to verify the FTIR 

measurement.  

 

For extinguishing, the abuse chamber was fitted with a 2.5-gallon water can with an 

extinguishing trigger. The can was pressurized and engaged by a temperature trigger, with 

an in-line electronic solenoid valve for actuation. Once a single temperature exceeded 

350°C, the solenoid was opened and the extinguisher released. The can was typically filled 

with 1 gallon of liquid and the entirety of the can was emptied. In one test, an 8-second 

pulse of water was used and the solenoid reclosed. The extinguisher nozzle was fixed 

approximately 10 inches from the battery, to the side and about 3 inches above. The nozzle 

was a fogging mist nozzle, and because of proximity, tank pressure was reduced to 75 psi 

to allow better saturation. All cells for extinguisher testing were tested at 90% SOC.  

 

For large scale testing, a purpose built propane torch was constructed by Fire Force Inc, a 

builder of aircraft fire simulators. This torch was used to apply a direct propane flame to 

battery modules which were placed in a walled off shipping container shown in Figure 2 and 

Figure 24. The “room” was approximately 10 feet into the trailer, with one end being the 

trailer door and having a man door installed into a double sheeted drywall wall on the 

interior wall. A series of ventilation ports were cut into the room to allow for ventilation 

testing (two high, two low, one roof) and positive and negative ventilation were tested. In 

addition, two sprinklers were piped into the room for suppression testing. Most tests were 

conducted with doors open; however, two tests were conducted with the container closed to 

test ventilation. In addition to the sprinklers, hose suppression was used at times as well to 

assess effectiveness.  

4.2 Module Testing 

DNV GL and Rescue methods constructed a partially enclosed outdoor burn facility for 

module testing for all Li-ion battery types where modules were provided. The module sizes 

ranged from 7.5 to 55 kWh. Burns were conducted directly with a propane torch. A steel 

grate was hung from the ceiling of the burn enclosure at a height of approximately 4 feet. 

Below the grate a pan was constructed to catch water runoff from extinguishing. Two 

sprinkler heads were installed above the burn location and were fed with a 2.5-inch line 

reduced to a ½-inch pipe from a hydrant and pumper truck at the burn site.  

 

Venting ports were constructed above and below the burn platform to control ventilation 

and also provide sampling locations. The doors to the burn chamber could be opened or 

closed to test the effect on oxygen, toxicity, and heat release of the fire (Figure 2). 
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Figure 2 Configuration of module burn site. 

5.0 CONSIDERATIONS FOR SYSTEM TYPES AND LOCATIONS 

As of 2016, energy storage systems to be deployed in the near-term market will have 

differentiating characteristics dependent on size and location. 

5.1 Large versus Small Systems 

The testing results have been translated to scalable metrics for ventilation and fire 

suppression such as cubic feet per minute of air flow per kilogram of battery mass 

(CFM/kg), and gallons per minute of water flow per kilogram of battery mass (GPM/kg). 

 

The reasons for this are several: 

- Large systems and small systems should have an intelligent means of addressing 

ventilation and fire suppression with a scalable metric that correlates to size or mass 

is preferable to meet this challenge, rather than an arbitrary kW, kg, or kWh number 

as what is proposed in some codes as shown in Table 5. 

- Energy and power densities for systems are perpetually evolving and improving. 

Arbitrarily prescribing a kW, kWh, or kg number to limit system installation threatens 

the value proposition of energy storage as energy density increases in the future  

- With an energy density metric, it is possible to translate CFM/kg or GPM/kg to 

CFM/kWh or GPM/kWh with a single calculation. The same can be done for power 

density such as CFM/kW or GPM/kW. Lastly, it is possible to translate these numbers 

to CFM/ft3 or GPM/ft3 as is used by the fire service. All of these metrics are scalable 

and can be calculated depending on context. Because battery mass and energy 
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density will continue to evolve, these metrics will capture that evolution as codes 

follow the market. 

- Many small systems are dependent on the ventilation and fire suppression in the 

space, and there should be a means to check if the host-infrastructure is adequate.  

- Large systems may have standalone ventilation and fire suppression equipment.  

- One of the main stakeholders of this report is the New York Fire Department (FDNY) 

and consequently most United States (US) fire departments, and they are familiar 

with GPM and CFM units of measure for firefighting and codes. 

5.2 Occupied versus Non-Occupied Spaces 

As discussed, the proposed codes in many standards organizations shown in Table 5 

become increasingly prescriptive as energy equipment becomes installed in occupied 

spaces. Non-occupied spaces (such as outdoor energy storage containerized systems, for 

example) may have less restrictive codes for ventilation or clearance. 

 

The water flow calculations presented in this document are addressing a key issue in battery 

safety. Over-reaction to the threat of thermal runaway has led to recommendations for 

“copious amounts of water” [12] for the extinguishing of Li-ion battery systems. Such 

recommendations inflate the perceived water requirement. The reasoning for this is logical; 

it is better to err on the side of caution and advise first responders to use as much water as 

possible to indirectly cool the battery system. 

 

This work has demonstrated that excessive water need not be the design criteria but should 

instead be considered part of an intelligent set of safety systems including external fire 

ratings, internal cascading protections, and fixed suppression systems to slow the 

propagation of heat in a combined manner such as in Figure 3. If a systems approach to 

safety is taken, the water requirements may be far less severe. If and when first responders 

need to react to a system fire, it may be the case that these systems be overridden or 

overcome, and a “copious amounts of water” approach may be desired. Therefore water 

requirements for the codes and water requirements for first responders are 

separate issues. 
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Figure 3 A proactive, system level approach to extinguishing need not prescribe 

excessive levels of water if the system also contains a high external fire rating as 

well as internal barriers to prevent cascading.  

5.3 Challenges with Proposed Codes 

The findings from this program indicate that scalable metrics are appropriate for sizing 

ventilation and water requirements for building sites. A summary of proposed codes is 

shown in Table 5. For example, in proposed changes to the International Fire Code IFC 608, 

20 kWh is cited as a threshold for battery sizes or 600 kWh in a room. The code also 

proposes 3 feet of clearance between battery arrays. Such prescription threatens the value 

proposition of energy storage as energy and power density metrics have been increasing 

rapidly over the last 5-8 years. Limitations placed on kWh or kW will directly limit the 

energy service function of the device and will therefore limit the market. Providing scalable 

safety metrics, however, will allow the market to be flexible within safety limits. 

6.0 NEW FINDINGS AND ANSWERS TO FREQUENTLY ASKED 

QUESTIONS IN BATTERY SAFETY 

The findings of this program directly address some common misperceptions in battery 

safety. It is therefore helpful to address some of them directly in this section. These 

questions are an aggregation of questions posed during the testing program by FDNY, 

battery vendors, and other stakeholders. Reading through this section may serve as an 

adequate introduction to the topic and will also guide the reader through the report and its 

logic.  
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Question: Are the commonly cited battery fires in the media due to spontaneous 

ignition events? 

Finding: No. The Literature Review (an addendum to this report) covers several incidents in 

detail. In the context of fire risk and firefighting for batteries, it is helpful to summarize the 

abuse tests that are performed in United Nations (UN) 38.3, the required testing scope in 

order to ship and transport Li-ion batteries. The eight separate tests in UN 38.3 are a 

checklist of nearly all physically conceivable abuses that could cause a Li-ion battery to 

catch fire. These abuse events are: 

1. Low ambient pressure 

2. Overheating 

3. Vibration 

4. Shock 

5. External short circuit 

6. Impact  

7. Overcharge 

8. Forced discharge 

All of the safety incidents commonly reported in the general media can be traced to one of 

these abuse mechanisms. In some cases, contaminants in the battery (as a result of 

manufacturing defects) weaken the ability of the battery to withstand instances of these 

eight abuse factors. In general it is good practice to avoid any scenario that may introduce 

the threat of any action on the above list. Three items in particular (overheating, external 

short circuit, and impact) are the abuse mechanisms that have increased probability of 

occurring to a battery during and after a fire. The fire is the most obvious heat source, but 

subsequent heating may occur internally once batteries reach critical temperatures 

(typically > 120oC). Short circuiting may occur by contact with tools or equipment or by 

water. Items #7 and #8 are electrical stimuli that are typically monitored and controlled by 

active safety barriers in the battery management system (BMS).  

 

Question: How is the battery industry handling safety today? 

Finding: For most energy storage projects that are not paid for on the “balance sheet”, the 

typical independent engineering (IE) verifications that are required in the wind and solar 

industries apply to energy storage projects as well. During the technology review, 

performance and safety analyses are performed. This may include a review of accredited 

testing, certifications, and other hazard-consequence analyses. DNV GL routinely supports 

this with risk analysis to look at the overlap between energy storage system (ESS) safety 

functions and the site (see “Why Bowtie Models?” on page 74); particularly for energy 

storage projects that are a portfolio of behind-the-meter devices deployed across a 

geography in a mix of commercial and industrial applications. In some cases for larger 

installations a heat and plume study is performed to determine clearances. Such practices 

are common to energy and petrochemical sectors prior to the commissioning of any new 

project. IE practices are described in “Present Day Industry-Accepted Safety Practices for 

Energy Storage Projects” on page 31. 

 

Question: Are battery fires more toxic than plastics fires?  

Finding: In general, no, with conditional exceptions. The average emissions rate2 of a 

battery during a fire condition is lower per kilogram of material than a plastics fire, as 

shown in Figure 5. However, the peak emissions rate (during thermal runaway of a Li-ion 

                                           
2 Emissions concentration in ppm averaged over total minutes of burn time 
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battery, for example) is higher per kilogram of material than a plastics fire, as shown in 

Figure 4. This illustrates that a smoldering Li-ion battery on a per kilogram basis can be 

treated with the same precautions as something like a sofa, mattress, or office fire in terms 

of toxicity, but during the most intense moments of the fire (during the 2-3 minutes that 

cells are igniting exothermically) precautions for toxicity and ventilation should be taken. It 

should be noted that if Li-ion battery modules are equipped with cascading protections, the 

cell failure rate may be randomized and staggered. The randomized failure rate limits the 

toxicity and heat release rate of the fire.  

 

 
Figure 4 Peak ppm per kg (in a 0.44 m3 volume) for all batteries tested as 

compared to plastics.  
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Figure 5 Average emissions per kg per minute of test mass for plastics vs. 

batteries.  

Question: Is standard firefighter turnout gear adequate protection from a battery 

fire? 

Finding: DNV GL and the provider of turnout gear (Honeywell Morning Pride) did not note 

any degradation in PPE as a result of exposure to fire test conditions when the gear was fit 

on a mannequin and exposed to the fire directly. Therefore first responders equipped with 

standard issue turnout gear may have protection against the toxic gas species observed 

under these tested conditions. Limited electrical protection was also observed without 

modifications to PPE, based on the conditions tested. Rescue Methods used common MSA 

Altair four- and five-gas sensors during full scale testing. Rescue Methods worked with 

Honeywell to test turnout gear, and one recommendation from Honeywell was that the 

general materials integrity of the jacket should withstand most species measured in this 

testing, cautioning that sustained exposure to Chlorine can have a degrading impact on 

Kevlar. It should be noted that HCl was observed in the battery fire testing and is also a 

common byproduct from combustion of most plastics in similar or greater volumes per 

kilogram of burning material. 
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Question: Are any batteries excluded from the ventilation requirement? 

Finding: Because the volume of the room plays a key role in dictating the ventilation rate, 

batteries in larger rooms will have lower air changes per hour (ACH) requirements and the 

size of the room will have a buffering effect on the peak emission rate. The vanadium redox 

and lead acid batteries tested both emitted HCl upon heating, starting as low level emission 

around 100-150OC (see Figure 6 for vanadium redox and Figure 8 for lead acid). The 

findings in this program demonstrate that HCl plays a dominating role in ventilation rates 

for battery systems in enclosed spaces, and because it is common for all battery types 

tested, ventilation recommendations (in section “Locations and Ventilation” on page 48) are 

universal for all battery types. However, it should be noted that in the smallest unit of 

failure scenarios, the recommended ventilation rate of 0.25 ACH is well below the 

typical rating of 3-4 for most general spaces which means that vanadium redox 

and Pb acid batteries, as well as single cell failure modes for Li-ion, are already 

within the implied code requirements [27]. Laboratories and server rooms can have 

ACH ratings > 10. Therefore the DNV GL recommendation for air change rates > 0.25 ACH 

is already exceeded by the building code in most instances.  

 

 

 
Figure 6 Emission of HCl was observed from the vanadium redox flow electrolyte.  

 

 
Figure 7 Heating of Pb acid electrolytes yielded SO2.  
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Figure 8 Heating of Pb acid electrolytes also yielded HCl. 

 

Question: What kind of testing is required to certify the safety of battery systems? 

Finding: The most commonly referenced system level safety testing the US is Underwriters’ 

Laboratories (UL) 1973. For marine and automotive applications, International 

Electrotechnical Commission (IEC) 62619 covers many of the same requirements and has a 

more stringent pass/fail criteria to demonstrate limited cascading between cells. The US 

market appears to be moving toward UL 9540 which includes aspects of UL 1973 and UL 

1642 (for cell safety) in addition to an up-front failure mode effects analysis (FMEA) on the 

system. As mentioned, such a risk analysis should also include the site under unique 

circumstances. It is also conventional to have a third party inspect the field installation and 

provide a sign-off for the local authority having jurisdiction (AHJ). Globally, UN 38.3 is the 

most widely recognized safety testing for Li-ion battery cells and is a requirement for 

transport. The results of accredited safety testing are an indicator of the strength of the 

barriers in a risk model. 

 

Question: Do battery systems have an external display of error or health? 

Finding: Yes, in a limited way. The present codes in NYC for uninterruptible power supplies 

(UPS) require a system health display panel. A primary concern for first responders is lack 

of knowledge about what is happening inside the battery system upon being called to the 

scene, which impacts their ability to deem a site under control and then hand off control of 

the site to the property owner. Some engagement between the systems integration, project 

development, and first responder community is needed to discuss viable solutions for such a 

panel, or whether the intent of the panel is met through other means (such as an 

emergency hotline or remote data access by phone or other means).  

 

Question: Do battery fires re-ignite? 

Finding: The term “re-ignition” is a misnomer due to the factors described in the incident 

history of Li-ion battery fires. Upon extinguishing, great care must be taken to assure that 

all electrical, thermal, and mechanical abuse factors are neutralized. If any remain, it 
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poses a hazard for continuing (not reigniting) the fire. Therefore, it is technically inaccurate 

to classify this as re-ignition if the primary cause of the hazard is never removed. After a 

fire, a battery module or system may contain intact cells that still have DC voltage, meaning 

there is a persisting electrical hazard (Figure 11). Water shorting out cells, for example, is a 

genuine risk (such as was witnessed in the Chevrolet Volt crash test or the flooded Fisker 

cars [15,17 ]). In addition, if the heat deep within the module has not been removed, that 

heat poses a continued thermal hazard. DNV GL and Rescue Methods witnessed this effect 

during testing as shown in Figure 9, the cause of which was lack of thermal barriers 

between cells. DNV GL replicated this effect in more controlled laboratory tests in Figure 10 

and observed that temperatures between battery cells can be 300oC higher than the 

exterior during extinguishing unless there is a means to remove internal heat or prevent its 

transfer between cells. First responders should be cognizant that all electrical, thermal, and 

mechanical hazards have been mitigated before deeming a battery fire fully extinguished.  

 

 

 

 

 

 
 

Figure 9 Observation of delayed cascading during extinguishing in a module 

without cascading protections.  
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Figure 10 Internal temperatures between two sandwiched pouch cells remained 

300OC higher than external faces after aerosol extinguishing.  

 

Question: What is the time frame for delayed ignition? 

Finding: As mentioned previously, this is entirely dependent on whether the residual 

hazard is electrical, thermal, or mechanical. If these measures are successfully taken then 

no delayed ignition should occur. In the case of thermal abuses, DNV GL witnessed the 

residual heat cause a delayed cascading event within 10 minutes (Figure 9). In the case of 

the Chevrolet Volt that shorted across the battery pack terminals after the National Highway 

and Traffic Safety Administration (NHTSA) crash test, the shorting event occurred 3 weeks 

later and was a separate hazard event.[15] Again, the delay was due to the time it took for 

the coolant to leak and eventually short the battery; it is not the battery that caused this 

event but the electrical short hazard introduced by the coolant. Therefore if all electrical, 

thermal, and mechanical hazards are monitored, controlled, or mitigated, first responders 

should be able to assess the risk of delayed cascading during the first encounter and the 

minutes or hours after extinguishing. The signature of any abuse due to shorting, crush or 

penetration, or residual heating is climbing temperature on the battery, which can be 

monitored by the system thermocouples (if they are still intact and the data is provided 

remotely) or by handheld thermal sensors or infrared (IR) monitors.  

 

Question: How long does it take for a Li-ion battery to go into thermal runaway if 

it is being heated? 

Finding: This is entirely dependent on the rate of heat absorption into the cell. DNV GL 

observed in this work and other projects that a Li-ion cell can smolder for more than an 

hour if the heat transfer rate is slow. By the time temperatures near 120oC (248oF) were 

reached, all Li-ion batteries tested (including LiFePO4 and LTO chemistries) offgassed and/or 

ruptured. If the threshold near 120oC is never crossed, the battery may smolder and gas 

but never ignite unless an external spark ignites the flammable gases emitted from it. It 

was common for LiFePO4, LTO, and the BM-LMP cells to offgas without flame, but their 

offgas composition contains the same flammable and toxic constituents as batteries with 

higher temperature failures. 
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Question: Are there risks of electric shock? 

Finding: During extinguishing, Rescue Methods did not observe transfer of electricity from 

the battery system to the first responder through the water stream. Some sparks were 

observed to be thrown during the active burning of some modules. Arcing was also 

observed when the batteries were disturbed, such as when they shorted to metal tools or 

the metal support structure upon which they sat. The turnout gear worn by the firefighters 

provided adequate protection such that no evidence of shock was observed in the conditions 

of this test program. The shock hazard, as shown in Figure 11, is presented by stranded 

energy in the form of DC voltage in the remaining intact cells. 

 

 
Figure 11 Some battery modules still had residual voltage after fire testing. 

 

Question: Is water a sufficient extinguisher? 

Finding: DNV GL’s testing indicates that all extinguishers have benefits and drawbacks, 

including water. Every extinguisher that DNV GL tested put out the flame on battery cells, 

including the aerosol. During module testing, all extinguishers tested knocked out the flame 

but in some cases the flame rekindled once the stream was removed because the battery 

was still hot enough to ignite the remaining fuel. The ideal battery fire extinguisher would 

be both highly thermally conductive and highly electrically insulating. Water is the former 

but not the latter. Deionized water is both until it dissolves contaminants from the fire, 

including ash and soot. In DNV GL’s testing, it was found that other extinguisher types could 

have equal or poorer heat removal capability to water, but all were electrically conducting 

due to their reliance on water as a dispersion medium. (Figure 29) Gases or aerosols—due 
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to lack of thermal mass, poorer thermal conductivity, and restricted access to the deep 

seated heat source—were not observed to cool as quickly as water can. Water has been 

historically recommended because of its ability to cool. It was found in this program that 

water cools best, with the potential unwanted side effect of shorting other cells. 

 

Question: Do battery fires require “copious amounts of water” to be extinguished? 

Finding: If appropriate precautions are not taken to limit propagation between cells in the 

module design, then the water requirement could be described as “copious” as NHTSA 

coined in 2012. [12] The total content of water is entirely dependent on the water contact 

efficiency with the battery cells (see the regression coefficients in Figure 36 and the GPM 

example calculation in Figure 31). This language is anecdotal, however, and requires some 

quantification. As mentioned previously, lack of barriers between cells results in a deep 

seated and inaccessible fire (Figure 10). In practice, this would result in the use of more 

water to cool and contain a battery fire. The use of “copious amounts of water” potentially 

introduces the unwanted effect of shorting out other cells, thereby perpetuating the fire. 

The water amount need not be so excessive if heat can be removed from the between cells, 

and cells have limited ability to transfer heat to nearest neighbors. DNV GL found through 

testing that this water amount could be increasingly reduced as strategies to direct cooling 

were learned (Figure 12). 

 

 
Figure 12 Progression toward lower water requirements as testing progressed. 

 

Question: What about fire suppressants other than water?  

Finding: DNV GL found that all suppressants put out the fire including an aerosol. The most 

effective agent for cooling the fire is water. (Figure 29) 

 

Question: Is FM-200 sufficient as an extinguisher? 

Finding: FM-200 was not included in the test scope of this program. DNV GL did, however, 

obtain permission from an aerosol manufacturer to test their product, which succeeded in 

putting out the cell fire. The testing demonstrated that the cooling rate for the aerosol is 

less than the liquids (a direct consequence of less thermal mass in a gas versus a liquid, 

and a reduced effect from latent heat of vaporization). If gases have less thermal mass to 

take heat from the batteries, then it is the assumption that all gas-based agents are likely 

to cool less effectively than water. For this reason DNV GL recommends a staged 

extinguishing approach as demonstrated in “Extinguishing” on page 45. 

 

Question: Do the other extinguishing agents produce slippery conditions? 

Finding: DNV GL and Rescue Methods did not observe slippery conditions with the use of 

the other agents during full scale testing.  
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Question: Is a 2 ½” hose line with 250 GPM sufficient to put out a battery fire? 

Finding: This is dependent on the battery size. DNV GL translated the findings to both 

GPM/kg and GPM/kWh of battery mass (Table 9). In general, however, if the water can be 

targeted at the deep seated, highest temperature areas of the fire, it will be most effective 

and the water requirement will be reduced. It is demonstrated as an example in Table 7 

that 250 GPM is more than sufficient for typical battery systems on the market, provided 

that cascading protections and external fire rating requirements are also met.  

 

Question: How much water is required?  

Finding: DNV GL found in Table 17 and Table 9 that a minimum of 0.07-0.1 GPM/kg of 

battery mass can accomplish both extinguishing and cooling for a battery fire. 

Accommodation for increasing energy density can be accomplished by dividing this number 

by the energy density (in Wh/kg) and multiplying by 1000 Wh/kWh.  

 

Question: Is the water extinguisher requirement for batteries significantly larger 

than what is already prescribed in the built environment?  

Finding: This need not be the case if battery firefighting is considered at a system level. 

Residual heat within a battery module was observed in this program, demonstrating that 

battery modules equipped with cascading protections will have a reducing effect 

on water flow rate requirements because less water will be needed to cool them. 

This has direct economic impacts on the overall system installation cost. In Figure 3 it is 

demonstrated how the combined effect of external fire rating and internal cascading 

protections works to limit the heat transfer rate, thereby reducing the overall water 

requirement. Overall, DNV GL found that it is conceivable that water flow requirements 

would not exceed what is already seen in the built environment when appropriate room 

volumes are considered (compare Table 10 with Table 8). 

 

Question: Will the ventilation rates for battery systems be excessive? 

Finding: They need not be excessive if the appropriate room volume is considered. 

(Compare Table 10 with Table 8.) 

  

Question: What are the differences in safety considerations for outdoor vs. indoor 

systems?  

Finding: Please cross reference to “considerations for System Types and Locations”. 

Outdoor systems may have standalone safety equipment such as fixed suppression systems 

and self-contained heating, ventilation, and air conditioning (HVAC). The risk to the site 

should be considered in all cases, which is intended to be addressed in the FMEA required 

by UL 9540. A risk analysis should guide stakeholders toward a probable risk consideration 

during project commissioning. This probability-driven analysis helps avoid over- or under-

prescribing safety systems. Outdoor systems may have different or lower ventilation 

requirements, but their size and proximity to inhabited structures may dictate heat or plume 

considerations in the event of fire (see Figure 25 and considerations in” Present Day 

Industry-Accepted Safety Practices for Energy Storage Project” on page 31). Indoor systems 

may be dependent on the building infrastructure for ventilation and fire suppression. If that 

is the case, the risk analysis should identify if these systems are adequately sized, using the 

guidance identified in Table 9. 
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Question: Are residues left behind after a battery burns? 

Finding: There is potential for residues. DNV GL found traces of vanadium after boiling the 

vanadium redox electrolyte. In the EDS (energy dispersive spectroscopy) scan from the 

scanning electron microscope, coincident detection of both V and O could indicate vanadium 

oxide dust (Figure 13). The vanadium peak is low; however, there is no other component of 

the test that would contribute it other than the vanadium redox electrolyte. Oxygen can also 

be sourced from various oxides that form on metals. In addition, some Pb residue was 

swabbed from the burn container where Pb acid batteries were tested, but it was in low 

amounts and limited to immediate proximity of the burn specimen. Traces of metals were 

observed in the interior of the battery abuse chamber after Li-ion testing. In addition, the 

pH of runoff water from the module burn tests was measured to be anywhere from pH 6 to 

pH 11. However, many of the same contaminants found from plastics fires were common to 

those found from battery fires. In any case, the precautions recommended for PPE and self-

contained breathing apparatus (SCBA) during overhaul apply to solids residues and dusts as 

well. Bare skin contact with residues should be avoided, as is good practice in the aftermath 

of most fires. 

 

 
Figure 13 Residue analysis from a coupon hung in the headspace of the vanadium 

redox boiling test.  

Question: Are certain form factors of cells safer than others? 

Finding: DNV GL saw that unconstrained pouch cells, if given the opportunity, will inflate 

and then burst catastrophically under extreme heating conditions (Figure 14). However, 

pouch cells are compressed when engineered into modules, so a free-floating pouch cell is 

not a realistic representation of a field system. DNV GL did notice, however, that controlled 

venting of cells is necessary to reduce their volatility. The ability to vent and relieve 

pressure is critical to whether the cell’s failure is benign or sudden. This illuminates the 

fact that trapped gases are the cause of explosive failure. It should be noted that 

DNV GL did not directly witness any exploding battery cells during testing. However, 

flashovers of the contained gases within the test chamber were a frequent occurrence for all 

Li-ion batteries tested.  
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Figure 14 Percent of mass loss as a function of cell form factor.  

Question: Will Li-ion batteries explode? 

Finding: In this program DNV GL tested dozens of Li-ion batteries and could not 

conclusively say that any of them “exploded.” DNV GL has conducted hundreds of abuse 

tests on cells in other programs and has not conclusively observed an event where a battery 

exploded or was the source of a rapid energy event. What is a highly repeatable condition, 

however, is the degree to which the test chamber fills with flammable gases before those 

gases ignite. The flashover event could be very rapid. The explosion hazard is not the 

battery itself, but the gases it may generate. Therefore the requirements for stress-relief by 

venting of the cells (described above) and the ventilation of the space are emphasized 

throughout this report.  

 

Question: How long would it take for flammable gases to explode? 

Finding: This is entirely dependent on the emissions rate and the ventilation of the 

surrounding area. It is shown in Figure 5 that the emissions rate varies for all batteries but 

the diagram indicates the upper and lower boundaries of emissions limits. The emissions 

rates corresponded to 0-57% mass loss over a period of 13-83 minutes. CO is the primary 

signature of flammable gases. Sensors detecting CO may be cross-sensitive to hydrogen. 

Many flammable gas sensors are non-equally cross sensitive across a family of 

hydrocarbons and provide a general “LEL” audible warning. The emissions rates observed 

from batteries are included in Table 1.  
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Table 1 Statistics on cell failure rates for the entire test program including all Li-ion 

variants. 

  Single Cell Emissions Statistics 

    Average Std Dev Min Max 

  Mass Loss 18% 14% 0% 57% 

  Duration 
(min) 

41.7 17.1 13.0 83.0 

Average ppm per kg per min in 
1 m^3 

HCl 0.057 0.150 0.000 0.719 

HF 0.009 0.010 0.000 0.032 

HCN 0.003 0.005 0.000 0.027 

CO 0.279 0.440 0.000 2.341 

 

 

Question: What is the energy of the explosions from battery offgas? 

Finding: DNV GL did not observe batteries exploding directly, but did observe the energy of 

flammable gas flashovers. The energy of these events is proportional to the concentration of 

gases in the enclosed volume. The power of these events (or the heat release rate) is 

significantly variable depending on the volumes of gases, the duration of their release, the 

resulting mixture, and the rates of their ignition, DNV GL observed considerable scatter in 

the HRR (Figure 15). The HRR was observed to be anywhere from 2-8 kW with 100-800 g of 

released materials. This brackets the value from 2.5-80 kW/kg. By comparison, burned 

specimens of common furniture items have demonstrated a mass weighted HRR of 32-260 

kW/kg. [51] It was found during testing that long periods of smoldering for the batteries 

resulted in reduction in mass prior to the peak event, which likely produced much of the 

scatter observed in the measurements.  
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Figure 15 Relationship of heat release rate (kW) per gram of mass lost.  

Question: Is the ventilation rate governed by the LEL or Immediately Dangerous to 

Life and Health (IDLH) limits ? 

Finding: IDLH. The concentrations of HCl reach a threatening level much faster than the 

concentrations of flammable gases. Therefore by sizing the ventilation requirement to the 

IDLH of HCl, the flammability concern is also mitigated. See Figure 16 and related figures 

starting on page 23. 

 

Question: What are the ventilation requirements for batteries? 

Finding: DNV GL quantified and produced suggested ventilation rates in Table 9. The 

suggested ventilation rates range from 0.02-0.03 CFM/kg or 0.2-0.32 CFM/kWh. This 

translates to roughly 0.25 ACH in many cell failure scenarios, climbing to as high at 10-14 

ACH in the worst case (see Figure 16 on page 23 and related figures). It should be noted 

that laboratory spaces, pharmacies, or some manufacturing environments can also have an 

ACH of 10 or higher (compare Table 15 and Table 8). Therefore, the ventilation rates in 

most buildings will meet or exceed the ventilation required for the battery system in single 

cell or low mass failure modes. 
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Table 2 Average release rate for battery materials over a 30 minute time period. 

Materials 30 min Release 
Rate (kg/s) 

HCl 2.36E-07 

HF 1.74E-07 

HCN 1.74E-07 

CO 2.00E-07 

 

 
Figure 16 Estimated ventilation rates (air changes per hour) as a function of room 

volume and mass of battery undergoing failure for HCl. 

 

 
Figure 17 Estimated air changeover rate (air changes per hour) as a function of 

room volume and battery mas undergoing failure for HCN.  
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Figure 18 Estimated air change over rate (air changes per hour) as a function of 

room volume and battery mass undergoing failure for CO. Because the IDLH of CO 

is much higher, there is little dependency on battery masses at these scales.  

 

 
Figure 19 Estimated air change rate (ACH) as a function of room volume and 

battery mass during failure for HF. 

 

Question: Is HF emitted from batteries? 

Finding: Yes. HF was observed in all of the Li-chemistries. Vanadium redox also 

demonstrated HF emissions in 2 out of 3 tests, even after a complete overhaul of the test 

equipment to remove the possibility of contaminants affecting the result (see Figure 20 as 

well as Figure 5). However, it is HCl, not HF, that governs the ventilation and toxicity 

consideration. It was found that on a per kilogram basis, the average emission rate of HF in 

a plastics fire can be higher than the average emission rate of a battery fire (compare 

Figure 4 to Figure 5). From this study it was found that the ventilation requirements for 
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anything less than 15 simultaneously burning battery cells are the same for HCl and HF (see 

Figure 16 and related figures starting on page 23).  

 

 
Figure 20 Representative emissions histogram from a Li-ion battery.  

Question: Is the combined LEL of the flammable gases lower than any of the gases 

alone?  

Finding: Yes. This phenomenon is described by Le Chatelier's Mixing Rule which states that 

the combined LEL of a mixture of gases is the sum of the weighted ratios of volume to LEL 

for each individual gas species. Because the emissions rates are constantly varying and 

therefore never in a prolonged chemical equilibrium such that this simplified textbook 

solution may apply, DNV GL was able to observe that ignitions occurred as low as 400oC at 

CO concentrations as low as 3,000 ppm. (Figure 21) Frequently observed gases of C2H4, CO, 

and CH4, if coexisting in a mixture, have the lowest autoignition temperature of 490oC and 

100,000 ppm, respectively (see below): 

 

- C2H4 = 2.7% (27,000), 490oC 

- CH4 = 5% (50,000), 537oC 

- CO = 10% (100,000), 609oC 

As expected the combined LEL is indeed lower than the individual components but as 

mentioned above, the ventilation requirements should be set by the IDLH, which 

should exceed and override LEL considerations. Therefore LEL is less of an 

immediate concern than IDLH. 
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Figure 21 The combined LEL and autoignition temperature of mixed gases emitted 

from Li-ion batteries may be as low as 3,000 ppm and less than 400oC, as 

flammable gases were ignited and burned off above this temperature.  

Question: What is the explosion risk? 

Finding: The battery is not the source of an explosion risk, but the flammable gases 

generated from it are. These gases need to be vented to reduce the risk. Because the 

ventilation rates are dictated by the lower IDLH thresholds than the LEL thresholds, 

ventilation sized to the IDLH should exceed the ventilation requirement for explosion 

hazards. 

 

Question: Are Li-ion batteries more volatile with higher states of charge? 

Finding: Yes. There is a very direct increasing relationship between mass lost and the SOC 

before failure as shown in Figure 22. However, the BMS limits the SOC of the battery 

intentionally for both longevity and safety reasons. As shown in the figure, the decline in 

mass loss is significant as the SOC of the battery is decreased from 100% to 90% or 80%. 

As many battery systems limit the upper electrochemical SOC range to 80-90%, a 

significant safety precaution has already been made. It should be noted that the GPM/kg 

and CFM/kg metrics found in this program are inherently conservative because they include 

the peak emission rates observed at 100 % SOC and they also capture the short lived peak 

emission events. In reality, a system fire spends most of its time smoldering, and if the BMS 

is properly functioning, no cells should be at 100% SOC. 



 

Consolidated Edison 
Considerations for ESS Fire Safety 
 

 

DNV GL – OAPUS301WIKO(PP151894), Rev. 4  27 

February 9th, 2017 

 

 
Figure 22 For Li-ion batteries, the mass loss is directly proportional to the state of 

charge prior to failure.  

Question: Are some battery chemistries safer than others? 

Finding: No battery tested in this program is excluded from toxicity concerns in a fire. In 

general, it is good advice to treat a battery like any fuel should be treated, and make note 

that risk is context specific and weighted. In Figure 23 it is evident that iron phosphate, BM-

LMP, and titanate batteries have lower heat release rates and less flammability, as does 

vanadium redox and lead acid which did not exhibit flammability. However, it was shown in 

Figure 5 that all batteries have varying degrees of emissions of HCl, HF, CO, HCN, and 

potential SO2 and H2S. Because many of them have plastic casing, the plastic itself is a 

toxicity and flammability hazard. Therefore, there is no single battery chemistry in this 

testing program that should be excluded from toxicity considerations in an enclosed space 

or near a populated building. Furthermore, the source of toxicity may be as much plastic 

componentry as it may be attributed to electrolytes. Because the toxicity risk is similar 

to plastics, it is DNV GL’s recommendation that toxicity be treated equally across 

chemistries. In the case of batteries with non-flammable electrolytes, adequate 

precautions should be demonstrated that polymer cases or other flammable materials are 

sufficiently protected against external fire in order to warrant any reduction in the water 

requirement, if any. It should also be noted that the water requirements for Li-ion batteries 

need not be excessive if the fire safety measures are viewed as a system rather than 

standalone requirements. Lastly, it should also be noted that the low level ACH 

requirements for vanadium redox and Pb acid are well below the typical 2-4 ACH ventilation 

requirement in most occupied spaces, so the existing infrastructure may be adequate in 

many instances. 
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Figure 23 It is generally true that LiFePO4, LTO, and BM-LMP batteries demonstrate 

lower than average temperatures during failure. The temperatures indicated for 

Pb acid and vanadium redox batteries is the peak heating temperature, as these 

electrolytes did not demonstrate flammable or exothermic properties as they were 

tested. 

Question: What is the solubility of liberated gases, and are some of them 

consumed by fire? 

Finding: The solubility of the gases observed is shown in Table 3. Those consumed by fire 

have an indicated flammability limit and autoignition temperature.  
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Table 3 Inventory of Toxic and Flammable Hazards found in this Study 

        Concentration (ppm unless 
otherwise noted) 

    NFPA Codes 
(F=flammability, 
H=health, 
R=reactivity, 
S=special) 

  

 Chemistry Relevant 
Batteries 

Detected 
State 

LEL (Lower 
Explosion 

Limit) 

IDLH 
(Immediately 
Dangerous to 

Life and 
Health) 

Solubility 
in Water 
(mg/L) 

Auto Ig. 
Temp 

(°C) 

F H R S Ref. 

Methane CH4 Li-ion Gas 50,000 5,000 22.7 537 4 1 0  NJ DOH 

Carbon 
Monoxide 

CO All Gas 12,500 1,500 27.6 609 4 2 0  CDC.gov 

Benzene  All except 
PbA 

Gas 12,000 3,000   3 2 0  CDC.gov 

Ethane  Vanadium 
Redox 

Gas 30,000    4 1 0  CDC.gov 

Ethylene C2H4 Li-ion Gas 27,000 - 2.9 490 4 2 2  Matheson 
MSDS 

Hydrogen H2S Pb Acid, Li-
ion 

Gas 40,000 -   4 0 0  CDC.gov 

Hydrogen 
Sulfide 

H2S VR, PbA Gas 4,000 300 4,000.0 260 4 4 0  CDC.gov 

Hydrogen 
Fluoride 

HF All except 
PbA 

Gas - 30 miscible - 0 4 0  CDC.gov 

Hydrogen 
Chloride 

HCl All Gas - 100 720.0 - 0 3 1  CDC.gov 

SO2 SO2 VR, PbA Gas - 100 94,000.0 - 0 3 0  CDC.gov 

Hydrogen 
Cyanide 

HCN All except 
PbA 

Gas - 50 miscible - 4 4 2  CDC.gov 

Nickel Ni Li-ion Residue / 
Powder 

    1 3 0    

Manganese Mn Li-ion Residue / 
Powder 

    3 3 3    

Cobalt Co Li-ion Residue / 
Powder 

- - Insoluble  0 1 0    

Lithium Li Li-ion Residue / 
Powder 

    2 3 2 W   

V2O5 Dust V2O5 VR Residue (V) - 35 mg/m^3 0.8 - 0 3 0  CDC.gov 

Pb Vapor, 
salts, dust 

Pb PbA Residue - 700 mg/m^3 10^-5 to 
4400 

- 0 2 0   CDC.gov 

 

 

Question: Can batteries be “neutralized” by immersing them in water after an 

incident? 

Finding: Partially. Immersion in water provides adequate cooling to prevent violent thermal 

runaway, but it may not neutralize voltage. DNV GL found the following results should be 

considered prior to doing so: 

- Batteries may have residual voltage on damaged and exposed terminals. 

(Figure 11) Handling of the battery may produce a shock hazard.  

- Batteries persistently gassed even under water. The primary measured 

component of that gas was CO, though the handheld CO sensors are cross 

sensitive to H2. 
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- For most tests the water runoff was slightly acidic measuring pH 6-7. In one 

case, however, the water became alkaline climbing to pH 10-11 after a few 

hours of submersion. This case was observed for a battery that was highly 

consumed in the fire.  

- Batteries did not climb in temperature after submersion, indicating that even 

if cells short circuited, their temperature was never permitted to climb to 

thermal runaway conditions. 

- Some battery cells still had voltage on them after 24 hours of submersion. 

While some cells may have shorted, not all shorted. The water did not have 

any additives such as salt to make it more conductive.  

 

Question: Was hydrogen generated as a result of electrolysis during submersion? 

Finding: Possibly, high levels of CO (10-100ppm) were detected on the four and five gas 

meters right above the submersion pools. These electrochemical sensors are cross sensitive 

to H2. High levels of CO were also detected on the FTIR during and after testing though, 

suggesting that CO generation is real and any cross sensitivity from H2 is low as CO is the 

dominant gas. This was further supported by data from cell testing not involving 

submersion.  

 

Question: How much hydrogen was emitted? 

Finding: During cell testing DNV GL witnessed > 1000 ppm (sensor max value) on a few 

occasions. Hydrogen was not observed directly during submersion, though CO was 

measured. CO sensors can be cross sensitive to hydrogen. The lower flammability limit for 

ethylene and related species is 3.6%, which is lower than hydrogen at 4%. Therefore the 

greater flammability risk is presented by ethylene carbonate decomposition due to its 

greater volumes, higher emissions rates, and similar volatility. This is supported by gas bag 

sampling, which showed far higher levels of hydrocarbon gases than H2, which was still well 

below the LEL. 

 

Question: Are the liberated gases lighter or heavier than air? 

Finding: The molecular weight of air is generalized at 29 g/mol. By comparison the 

molecular weights of the main gases observed from battery fires are shown below (in 

g/mol). It can be seen that HCl is heavier than air. Another observation from testing is that 

the gases are typically hot, which means they are rising as part of the plume.  

 

- CO: 28.01 

- HF: 20.01 

- HCl: 36.4 

- HCN: 27.02 

 

Question: Should exhaust fans be intrinsically safe or grounded? 

Finding: DNV GL used an exhaust fan during module testing (Figure 24). After several 

consecutive fire tests the heat and smoke eventually overstressed the fan. However, it was 

not observed that the fan ignited the gases. Consideration of intrinsically safe fans may be 

necessary in sensitive locations. 
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Figure 24 Smoke plume rising through door gaps and out of top vents in the burn 

container.  

Question: Should exhaust fans be variable speed? 

Finding: Based on the nonlinear behavior of emitted gases (Figure 16 and related figures) a 

variable speed fan should be a consideration. This may be a more cost effective solution 

than a highly rated fan running continuously which may exceed the minimum ventilation 

requirement of ~0.25 ACH. A variable speed fan can accommodate the low level ventilation 

rate for the majority of the time, with the capability to ramp up in the event of failure. 

 

Question: How were gases measured in this testing? 

Finding: DNV GL used a Gasmet DX4000 FTIR gas analyzer during cell testing supported by 

MSA Ultima sensors for IR transparent gases and LEL. The FTIR was used again for module 

testing. In addition, for module testing, Rescue Methods used MSA Altair handheld four- and 

five-gas sensors. These tools were used for both LEL and toxicity monitoring. LEL was 

measured via a photo ionization detector (PID) (10.6eV bulb) on the handheld sensors.  

 

7.0 PRESENT DAY INDUSTRY-ACCEPTED SAFETY PRACTICES 

FOR ENERGY STORAGE PROJECTS 

It is important to place this report in the context of what is actually occurring in energy 

storage project development today. Presently there are over 400 stationary storage systems 

comprising 1,200 MW operating around the world, with 600 MW of electrochemical energy 

storage in the United States [5]. 

 

The types of battery energy storage systems being deployed are both utility solutions at the 

multi-MW scale in consolidated sites, typically with energy storage batteries housed in 
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shipping-container like systems with integrated BMS, ventilation and cooling, and fixed fire 

suppression. Smaller, behind the meter energy storage systems are designed to be 

deployed near the customer and controlled as an aggregate fleet. These smaller systems 

have a BMS and may have active cooling, but rarely have integrated fire suppression. 

Shipping container systems are typically located outdoors and are MW scale, whereas 

behind the meter systems are typically sited at a commercial site (or potentially residential) 

and may be indoors, and will have ratings in 10’s of kW.  

 

Energy storage can be utility owned or it can be owned by an independent power producer 

(IPP). Much of the US energy storage market is presently being driven by IPPs. The IPP may 

monetize the energy storage asset through utility contracts or a commercial power purchase 

agreement. Some IPPs have the balance sheet to pay for energy storage projects 

themselves, but many seek financing. With financing comes insurance to underwrite risk in 

both the finance and safety of the project. Because of these additional parties that are 

exposed to financial risk, a performance and safety review are a critical piece for 

financing an energy storage project, which is performed by an independent 

engineer (IE). 

 

Independent Engineering is a field of service where independent third-party engineers 

review the technical specifications of energy projects and provide an assessment of financial 

or technical project risk. The practice of hiring an IE is common in the wind and solar 

industries and is now industry practice for energy storage projects. Many insurers and 

lenders require an IE report – and must feel comfortable with the findings of the report – in 

order to finance or underwrite an energy storage project. The first step in most IE reports 

on storage is a review of the technology which will include performance and safety aspects. 

The IE functions are typically performed during or prior to permitting and before project 

commissioning, as shown in Figure 25. 

 

In the context of safety the IE is tasked with independently evaluating the adequacy of 

safety systems appropriate to the project. With the business case and project site(s) 

identified, the AHJ is likely to become aware of the project when the project developer is 

seeking permit(s). The AHJ will typically respond with requirements, which may be few or 

many, at which point the project developer takes actions to fulfill them in order to secure 

the sites as quickly as possible. Project finance may be secured or will be sought in parallel 

to this process. Because the project developer is encouraged to obtain the IE report by the 

financial stakeholders, it is most cost effective for the project developer to use the IE report 

to simultaneously satisfy requirements for the AHJ and the financial parties. The objectivity 

of the report should increase comfort in the transaction(s) between parties. Therefore at the 

request of the project developer, the IE report is written in the context of generalized 

project specifications so that it may enable as many transactions as possible. Therefore it is 

never the case that more than one IE report is generated for identical projects because it is 

a cost that can be practically avoided. It is also common practice for large aggregated 

projects of similar system types to have inspections performed on a subset of sites. 
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Figure 25 Project development timeline and the implementation of FMEA or other 

safety review for the site. 

For an outdoor container system, the IE may provide the following services related to 

safety: 

 Assessment of the adequacy of the safety systems 

 Assessment of the safe perimeter around the site 

 Emergency response plans 

 Review or recommendations of materials to be provided to the local AHJ 

for permitting or code review 

 Adequacy of firefighting equipment 

 Impact of a fire scenario on the site or surrounding area, which may 

include a plume study if residential or populated areas are nearby 

 Risk model for the site  

For an indoor system, the following IE services related to safety may be requested: 

 Review of safety testing  

 Assessment of the adequacy of safety systems 

 Recommendations on the requirements for indoor room locations 

 Adequacy of cooling and venting 

 Review of fire ratings 

 Inspection of installation 

 Risk analysis related to the system and its site(s) 

In the case of behind the meter systems, this review is usually done at the project 

portfolio level unless specific site considerations require local review.  
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8.0 GUIDANCE FOR FIRST RESPONDERS 

Many of the questions in the FAQ were intended for first responders, who wish to know what 

should be done upon encountering a fire that involves a battery. 

 

The first and foremost finding from this report is that the equipment available to present 

day first responders can be considered adequate for battery fire fighting with 

additional considerations. 

8.1 Considerations for Permitting and Siting 

If a building or site information summary is available, it should state whether there is a 

battery on site and its chemistry. The primary concern upon approaching the scene should 

be HCl toxicity and rising temperatures, and the potential for the fire to expand if it has not 

already. 

 FMEA, siting, and standard operating procedure (SOP) development: UL 9540 

requires an FMEA for ESS permitting and siting. In addition, DNV GL recommends an 

FMEA be performed on any system or project portfolio, particularly for behind-the-

meter applications.  

o A risk analysis involves review of all potential failure modes for their likelihood 

of failure and the resulting consequence to determine the total risk. As this 

process serves as a deep dive into the design and operation of the unit, this 

process would provide valuable insight for code officials and first responders 

to better understand the risks and potential faults they may be dealing with 

during emergency situations.  

o Requesting participation in this process would serve as the best opportunity 

to become involved in the development process and would allow AHJs and the 

fire service to best understand the system in the least intrusive way to the 

project developer (since an FMEA may be required regardless of AHJ 

participation). 

o In addition to FMEA involvement, DNV GL recommends all AHJs and fire 

departments perform a walk through for all large ESS in their jurisdictions 

and develop SOPs according to their level of comfort with the electrical risks. 

Though small home systems may not exceed 48 VDC and be easily 

disconnected from the AC source, larger utility scale systems may exceed 

1,000 VDC and 10,000 VAC. Again, even prompt disconnect of AC voltage 

does not eliminate voltage on the DC side.  

o DNV GL recommends all fire departments with large ESSs or ESS portfolios in 

their jurisdictions work with project developers or system manufacturers to 

provide emergency contacts and readily available subject matter experts 

(SME) who can quickly advise fire departments on system status and risks 

associated with the current fire environment.  

o Finally, DNV GL recommends fire departments and first responders work with 

system and project developers to understand the level of risk and their 

appropriate response. A single cell failure in a large containerized system 

need not require the entire system be destroyed with water. However, a 
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system with an unknown internal hazard may pose risks to the surrounding 

environment or to fire fighters and may be better handled via a defensive 

posture than entry and attack.  

8.2 Considerations for Operations at the Scene 

Upon arriving at a fire scene, the following considerations should be made: 

- Has on-site extinguishing already been triggered? 

- Is the system gassing? 

- Is the temperature of the system rising? 

- Are flames visible? 

- Is there a site representative or SME available? 

Answers to the above questions will indicate whether the system fire has already peaked or 

if it is expanding. Support from an SME, an information display panel, or other form of 

emergency contact will greatly aid in assessing the risk. 

 

If the system is gassing but onboard suppression (if any) has already triggered, and 

temperatures are remaining stable, it is likely that a single cell or module fire has occurred 

and been isolated, and may have been managed by the onboard system. Additional 

suppression may not be required in this case. Eventually, the system will need to be 

ventilated to remove the internal atmosphere, but only if temperatures have remained 

stable for approximately 60 minutes. 

 

The list below summarizes key points from this study that are directly relevant to 

firefighters and other first responders. This section may stand on its own as an independent 

part of this report and may be distributed to fire departments and first responders 

nationwide independent of this document. It is not intended to serve as an SOP on its own, 

but should inform the response and development of SOPs for situations involving ESS. 

There has been much said about ESS fires in the past which has led to several myths about 

these fires. DNV GL wishes to dispel the falsehoods while promoting real world, data driven 

facts when dealing with these systems. Ultimately, findings suggest that while these 

systems are unique in the combination of threats posed, none of the threats on their own 

are unfamiliar to firefighters, and they remain manageable so long as certain points are 

known and followed. 

 Toxicity: In general, battery fires resemble plastic fires in terms of emission of toxic 

gases including CO, HCl, HF, HCN, Benzene, and Toluene 

o The average toxicity of the fire is equivalent to many plastics on a per mass 

basis. Li-ion fires will have short peaks of toxicity as individual cells randomly 

fail. 

o However, battery fires, even once extinguished, continue to emit CO as long 

as the batteries remain hot. 

o DNV GL and Rescue Methods (RM) recommend continued monitoring of CO 

from ESS fires, especially in enclosed spaces, and the continued use of 

personal protective equipment (PPE), including self-contained breathing 

apparatus (SCBA), until CO levels are shown to be at normal levels. These 

practices may include monitoring for HCl, if applicable or possible. 
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 Ventilation: Though integrated ventilation will be recommended for indoor systems, 

it may not always exist or prove adequate to remove heavy smoke, especially in 

cases where the surrounding environment is fully involved or the battery is rapidly 

overtaken.  

o DNV GL and RM recommend sufficient firefighting ventilation, ideally negative 

pressure, to remove fire gases from enclosed areas. 

o The batteries themselves emit flammable gas and fully involved or improperly 

ventilated systems may pose a lower explosive limit (LEL) or flash hazard. 

o DNV GL and RM recommend monitoring of LEL levels in the fire ground and 

surrounding environment to determine if intrinsically safe ventilation is 

required. 

o Partially burned systems may continue to emit flammable gas even after the 

fire is extinguished as long as the cells remain hot. Proper cooling of the 

system is key to remove prolonged fire risks. 

 Temperature: Climbing temperature is an indicator of increasing risk. 

o If flames are visible and temperature is rising, the system may have more 

than one battery cell or module engulfed.  

o If temperatures are rising rapidly (>1 °F per minute) and temperatures on the 

battery are approaching anywhere near 100 °C (212 °F), cooling will be 

required with water. 

o Monitoring with handheld infrared (IR) thermometers, if available, should 

provide an assessment of risk. 

 Delayed Cascading Ignition: On site responders should assess that all thermal, 

electrical, or mechanical stimuli that may act on the system have been mitigated. 

o In the short term, when cells appear to “reignite” after seconds or minutes, it 

is almost always a result of incomplete removal of heat from the system, or 

an electrical short due to liquids or water. Prevention of cascading between 

cells may be addressed by proper cascading protections in the system, which 

may retard extinguishing and external cooling but also mitigates the free 

movement of heat internally in the batteries which can ignite previously 

undamaged cells. DNV GL refers to this phenomena as delayed ignition.  

o In some cases, the only way to halt this process is to let the system burn 

itself out (but this may not be practical) or continue to drown the battery until 

this process stops as the battery finally cools. This decision should be made 

based on the circumstances of the fire ground. 

 Shock Hazards: Cells that have not been burned may remain intact in systems and 

modules.  

o Shock during water suppression (via conduction into the water spray) was not 

observed in this program.  

o Beware of arcing if batteries are disturbed. Turnout gear was observed to 

provide shock protection under the conditions tested in this program, but do 

not touch arcing equipment. 

o Stranded energy in partially burned batteries will likely remain an issue in any 

system that is extinguished unless it has consumed itself entirely. DNV GL 
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found that even in systems that appeared thoroughly damaged, live cells and 

stranded energy can remain. These cells may pose a shock/arcing risk and 

can reignite if physically damaged, reheated, or allowed to short. 

 Extinguishing: DNV GL tested several water based extinguishing agents and found 

none to be as effective for cooling as water. These included PyroCool, F500, and 

FireIce. 

o The most challenging aspect of the battery fire is its deep-seated nature. 

Access to the heat source is necessary to provide adequate cooling. 

o Cooling the battery once flames are knocked down is the most important 

aspect of containing battery fires. The tested agents proved slightly less 

effective than water at cooling the cells. On a module level, there was no 

evidence to suggest these agents perform better than water. 

o Because many encapsulating agents, including foam (AFFF) are intended to 

blanket the fire, and a battery fire needs to have heat removed as quickly as 

possible, DNV GL generally recommends against using foam for ESS fires. 

Foam has been tested in other projects and used in real world ESS fires. In 

testing in other projects, it failed to perform better than other agents.  

o The aerosol may prove effective at knocking down flames from ESS. Gas 

based agents may suppress the flammability of contained atmospheres with 

high explosive gas content; however, in the case of severe ESS fires where 

these agents would be tasked to suppress flammability, cells may be 

producing heat above the autoignition temperature of their flammable gases. 

This may result in fire if oxygen were reintroduced to the system. DNV GL 

recommends gas-based systems be backed up by water-based suppression 

when cooling becomes a necessity, in combination with cascading protections 

in the modules and systems. 

o Though water proved most effective for cooling, water and any water-based 

agent introduces shorting risks when applied on a full system. This may 

exacerbate the situation in addition to presenting a collateral damage risk. 

o Several entities, including DNV GL, have advised that class D fire 

extinguishers and agents be investigated for use during the incipient stage of 

the fire. Based on the findings from this program, DNV GL views the 

deployment of classical class D agents as impractical due to the short lived 

peak of a cell fire and its deep seated nature, which prevents direct access. 

o RM’s experience during suppression testing suggests forced access to the 

interior of battery systems may be difficult or inadvisable for first responders. 

In this case, water should be used to provide indirect cooling on the outside 

of the system to prevent spreading.  

o Water use inside the system, if applicable, should be done with care to avoid 

shorting neighboring and surviving cells, i.e., the failing module should be 

isolated and targeted. Fully involved systems may be compromised enough to 

allow better water penetration. Fully involved systems posing a risk to 

surrounding life and property, or neighboring systems, should be suppressed 

immediately and heavily to avoid spreading. 
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o If the fire appears to be stable and not expanding, periodically stop water 

flow and monitor temperatures. Note that the temperature may “spring back” 

after water extinguishing stops, but it should plateau and stabilize if the fire 

fuel has been consumed.  

o Observe for water shorting other cells. They may begin to heat, meaning the 

deep seated heat remains. 

o Repeat extinguishing process as needed, while ventilating the area as much 

as possible. 

o If the battery system has closed doors, do not open them unless absolutely 

necessary or it has been determined that opening the doors will not introduce 

new hazards. Forced entry is discouraged unless a prior access plan has been 

described. 

o Suppression of large, fully involved systems may take more time than fires of 

similar size with different fuels. It is recommend fire service personnel 

continue to suppress with water for as long as required and then ensure the 

system is fully cooled throughout once suppression appears complete.  

8.3 Guidance for Isolation and Overhaul 

After burning, the removal and isolation of the batteries demonstrated real-world hazards 

that may be encountered in the overhaul stages of fighting a battery fire. Residual live DC 

voltages in intact battery cells, and damaged but still live bus bars within modules after a 

fire represent an electrical shock hazard (see Figure 11). During testing, it was found that 

firefighters were not shocked while wearing standard turnout gear when arcs and sparks 

resulted from disturbance of the debris. For this reason it is recommended that 

whenever possible, first responders need not open or otherwise disperse burned 

battery modules and wait for an experienced liaison to arrive on site and take 

ownership of the site after extinguishing has been achieved.  

 

As shown in Figure 26, submerging battery modules in water provided adequate cooling to 

slow and prevent delayed cascading thermal runaway in the remaining battery cells; 

however, the batteries persistently off-gassed even under water. The primary gases 

detected in the bubbles generated were CO and possibly hydrogen. The figure demonstrates 

the bubbles observed even after submersion for over 30 minutes. 

 

Even after submerging, some batteries generated a severely alkaline solution climbing to pH 

10-11. Other solutions gradually became slightly acidic (pH 6). There was not a clear 

explanation for the pH behavior of the solutions, other than one of the most severely burned 

batteries created the most basic solution. Therefore, if water submersion is used by 

first responders for isolating spent modules, preparation to deal with alkaline or 

basic water for disposal should be a consideration. 

 

Lastly, it was found that after extinguishing the persistent emission of CO was sometimes in 

quantities large enough to trigger threshold alarms on the gear worn by fire fighters. The 

persistent emission is perhaps a more insidious risk than the emissions during the fire, as 

the apparent climax of the fire has passed, and first responders may be inclined to remove 

their masks. After extinguishing, continued ventilation and monitoring of the area 

with gas monitors is highly recommended.  
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Figure 26 Submerging batteries in water resulted in cooler temperatures, but slow 

shorting and persistent CO generation (bubbles).  

 

 

As the climax of the fire has concluded, but continued ventilation and monitoring is 

underway, first responders are left with the final challenge of determining when they can 

relinquish control of the area. There are several risks that first responders wish to avoid and 

they are prioritized by the list demonstrated on page 57. It is highly recommended that 

battery systems installed within buildings have an established emergency contact 

list and a SME who can arrive on the scene to take over containment, cleanup, and 

eventual disposal of damaged battery equipment. This recommendation requires 

involvement from the project development and systems integration community. 

This is a necessary risk transfer procedure to mitigate the first responder concern that they 

are responsible for damaged battery systems for hours or days after they have been 

involved in a fire or catastrophic safety event.  

 

The following summarizes recommendations for overhaul procedures: 

 Overhaul and Stranded Energy: As mentioned, stranded energy in the surviving 

cells remains a risk to first responder during overhaul and post fire operations. 

o Live or damaged but surviving cells may contain voltage that will cause arcing 

when shorted by debris or metal tools. This arcing may also serve as an 

ignition source to localized gases if hot batteries are still venting. 

o Firefighters should thoroughly avoid penetrating, cutting, or otherwise 

damaging batteries in the ESS, especially during overhaul, as live cells that 

are physically damaged or penetrated are subject to rapid venting. 

o Firefighters should avoid blindly reaching into cabinets to remove damaged 

batteries as DC energy may still remain active even if AC and site power is 

cut. It was observed that typical turnout gear provided adequate protection 
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against shocks in this testing; however, high voltage DC may penetrate PPE in 

cases where it is damaged or otherwise compromised, such as a torn glove or 

a exposure to sharp metals. These kinds of hazards were not studied in this 

testing program. 

o DNV GL and RM recommend fire fighters continue to wear PPE and SCBA even 

during overhaul as CO levels may remain elevated even after flames are 

extinguished as batteries remain hot and continue to offgas. DNV GL 

recommends CO levels, especially in enclosed or unventilated spaces be 

monitored and SCBA worn until levels are shown to be safe.  

o Complete submersion of damaged batteries in water provides cooling for 

damaged batteries; however, batteries continued to offgas CO. Because 

handheld sensors are cross sensitive to CO, H2 may have also been emitted 

while submerged. In addition, this did not always entirely neutralize the 

voltage on surviving cells. However, cells seem to remain stable once pulled 

from water and dried. Caution should be exercised when removing damaged 

batteries from enclosure/containment per the risks discussed above. 

Whenever possible, a relevant subject matter expert from the site, project 

owner, or manufacturer should provide guidance or control of removal. 

9.0 FINDINGS RELATED TO CODES AND TRAINING 

The following summarizes key recommendations from the report study. The findings are 

sorted in their relevance to sections of precedent codes.  

9.1 Fire Rating 

DNV GL testing has shown that naked cells3 and modules exposed to direct fire are 

susceptible to failure within 10 minutes. However, systems deployed in the field, when 

exposed to external flame, are likely to sustain much longer durations because of the 

shielding and air gap provided by the enclosure since the cells and modules are not likely to 

be installed “naked” in an installed system. Because many code precedents such as 

those shown in Table 4 and Table 5 require 1-hour fire ratings, and more 

conservative precedents require 2-hour fire ratings dependent on height above the 

ground floor, DNV GL recommends a minimum 1-hour fire rating with a 2-hour 

rating in areas with critical population density, and that the fire rating be 

considered as part of a system level approach to avoid cascading fires. Exceptions 

to this general rule may include 1-hour requirement for outdoor locations, similar to 

combined heat and power (CHP) and backup generator requirements. The finite element 

analysis (FEA) model in Figure 28 demonstrates an Abaqus FEA model of a fire impinging on 

a generic battery system.  

                                           
3 Cells not integrated into modules or systems 
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Figure 27 Simplified diagram of 

fire impinging on the external 

wall of a battery energy storage 

system. 

 

The model demonstrates the heating effect on a 

battery module after 60 minutes of a 1000oF fire 

(811K or 537oC) impinging on a steel wall of 1/16” 

thickness, with a 1” air gap between the wall and 

the nearest inner battery module. For simplicity, the 

battery is assumed to be constructed of entirely 

aluminum or polypropylene in order to bracket the 

low and high temperature scenarios, because many 

battery modules are a composite of these or similar 

materials. After 60 minutes of exposure the model 

predicts the battery temperature to be 84oC for the 

aluminum and 231oC for the polypropylene4. 

Because a critical temperature for Li-ion batteries is 

~120oC, a conservative 2-hour rating on the system 

metal enclosure would slow heat absorption for the 

worst case polypropylene estimation. 

The boundary conditions are a fixed wall temperature of 811K (537oC or 1000oF). Model 

components are a steel wall with temperature-dependent conductivity, an air gap (1 in) with 

temperature-dependent conductivity, and a composite battery case made of aluminium with 

fixed conductivity and polypropylene with fixed conductivity. The heat transfer modes are 

natural convection and conduction. 

 

                                           
4 This may seem counterintuitive; the aluminum conducts heat away faster and therefore maintains a lower 

temperature than polypropylene. 
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Figure 28 Direct fire exposure model to a steel wall with a 1/16” thickness and 1” 

air gap between the wall and battery modules.  
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Table 4 Non-battery related codes for energy systems in buildings.  

 Non-Battery Codes 

Code Item CHP Backup Diesel 
Generator 

Confined Spaces OSHA Flammable 
Liquids 1926.152 

Ventilation Rated to maintain gas 
concentrations below 25% LEL of 
the fuel gas, or at an exhaust or 
makeup rate equal to 80 times 
the maximum leakage rate 

 Effective engineering 
controls required 
rather than 
dependence on 
respirators 

Should be constructed 
to keep vapor at or 
below 10% of the LFL. 
Shall have pressure 
release capability to 
relieve pressure during 
a fire. 

Fire suppression Fully sprinklered Automatic fire 
sprinkler system 

 Sprinkler, water spray, 
or CO2 or other system 
approved by nationally 
recognized test 
laboratory (NRTL). 

Monitoring: Detection, 
alarm, display 

Gas detection and alarm in 
supervised location 

 Monitor and display 
that potential 
hazardous 
atmosphere can be 
mitigated by forced 
ventilation 

  

Capacity limitation 
dependent on space 

1 MW in dedicated room, 
0.5 MW in boiler room 

Fuel stored 
limited to 10 
gallons 

 25 gallons outside 
storage cabinet, 60 or 
120 gallons in cabinet 
depending on 
flammability category 

Clearance   5 ft from other 
structures 

 3 ft wide aisle access 

Thermal runaway 
protection 

 NA NA NA NA  

Fire rating If indoors or in a dedicated 
room, 2-hour fire rating on 
external walls 

Up to 2 hours   Compatible with NFPA 
251-1969, 1-2 hour 
rating 

Location Outdoor, penthouse, boiler 
room, dedicated room 

Outdoor, 
penthouse, boiler 
room, dedicated 
room 

 Electrical rated for Class 
I, Division I Hazardous 
Locations 

Seismic rating Appropriate for zone Appropriate for 
zone 

Appropriate for zone   

Accountable parties       

FMEA/HMA       

Inspections       
Signage       Flammable, keep away 

from open flames 
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Table 5 Battery specific codes for battery systems in buildings, existing and 

proposed. 

 Battery Related Codes 

Code Item IBC IFC 608 NFPA 1 Chapter 52 FDNY Certificate of Fitness (COF) B-29 
(Uninterruptible Power Supply) 

Ventilation 307.1.1 Rooms shall 
have ventilation, 
batteries shall have 
venting caps 

None for Li-ion  Required for Valve Regulated Lead Acid 
(VRLA) only, designed to limit H2 
buildup to 1% of the entire room 
volume; Continuous ventilation = 1 
CFM per ft^2 of room 

Fire suppression 403.3 and 903.2 
Not required in 
external structures 
with fire detection 

Proposed Chapter 5 
of NFPA 13.  

 Sprinklers not required but 
recommended. Portable Class ABC on 
hand. 

Monitoring: Detection, 
alarm, display 

907.2.23 Smoke 
detection system 

  Hydrogen monitoring or handheld 
detector for COF holder, system health 
status 

Capacity limitation 
dependent on space 

  > 50 gallons 
electrolyte or 1000 
lbs. Li-ion. Proposed 
20 kWh limit for 
single units, 600 
kWh limit for total 
in a room. 

100 gallons of 
electrolyte 
(sprinklered) or 
50 gal electrolyte 
(unsprinklered) or 
1000 lb. Li-ion 

50 gallons of electrolyte for Pb acid, 
VRLA, NiCd, or 1000 lbs. for Li-ion 

Clearance   Proposed 3 ft 
between arrays no 
larger than 50 kWh. 
5 ft from lot lines 
for outdoor. 

   

Thermal runaway 
protection 

   Required Required for both VRLA and Li-ion 

Fire rating Table 509 1 and 2 
hour ratings 

    

Location   Proposed no more 
than 75 ft above or 
30 ft below fire 
access, exceptions 
on non-combustible 
rooftops 

   

Seismic rating Appropriate for 
zone 

Required for zone Appropriate for 
zone 

Appropriate for zone 

Accountable parties     Equipment shall be under "general 
supervision" of certificate holder, in 
case of emergency there shall be a 
hazardous materials liaison, contact 
info available to fire command center 

FMEA/HMA   HMA required    

Inspections     Performed by COF holder. Record 
keeping on site. 

Signage       Warning against electrolyte or voltage. 
Battery information on Building 
Information Card. 
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9.2 Extinguishing  

DNV GL tested a number of extinguishers during cell and module testing. During testing, 

DNV GL found that all extinguishers tested5 could put out the fire if applied immediately 

upon detection of a thermal spike (indicating the immediate onset of thermal runaway). 

While extinguishing was accomplished with all extinguishers, water demonstrated the best 

ability to cool and maintain cool temperatures on the battery.  

9.2.1 Class D and Deep Seated Fires 

During testing, DNV GL witnessed firsthand how residual heat between batteries can lead to 

delayed cascading and prolonged extinguishing for battery modules. This highlights the 

importance of cascading protections between cells and inter-cell cooling in battery modules. 

Cascading protections can be tested by the UL 1973 internal fire test, the IEC 62619 

internal propagation test, SAE J2929 propagation test, or similar standards. DNV GL 

recommends more stringent criteria such that a single cell failure cannot propagate to 

neighboring cells, with the intent of maintaining manageable heat release rates that can be 

otherwise managed by the water extinguisher flow rate and/or the system's external fire 

rating enclosure. This recommendation illuminates that the extinguishing solution and the 

module design are interlinked; a module with adequate cascading protection is more likely 

to be appropriately designed with a gas-based suppression system.  

 

Because the consumption of a single cell is rapid, the metal fire fuels (Class D) are rapidly 

consumed and the fire evolves to Class A, B, or C quickly. Because of the rapid evolution 

of a cell fire, DNV GL does not see an advantage to using a Class D extinguisher on 

a single cell or system fire. This has direct implications for first responders who are 

accustomed to using water as their primary extinguishing agent. In the event of a single cell 

fire, cascading protections should limit propagation to other cells. First responders may still 

respond to a call reporting smoke, but in the best case scenario the fire has consumed itself 

and burned out. If a fixed suppression agent is installed within an enclosed environment 

containing the single failed battery cell, it may suppress flammability in the enclosed space. 

The use of water may be unnecessary at this point unless the fire has progressed. A key 

issue to be addressed in later sections is how the first responder is able to determine if this 

single cell fire has been mitigated or if further action (and water extinguishing) is needed, 

and hence some system health information, an emergency response phone line, or some 

other means to gain information on system health is a need that requires industry 

engagement to overcome. The first responder is not comfortable deeming the site 

extinguished and is technically responsible for the scene until this information allows them 

to make the decision to leave the control of the scene with a responsible party. 

9.2.2 Cooling and Collateral Damage 

Cooling is a secondary component of extinguishing that has not been previously discussed in 

the literature. In 2011, the NHTSA recommended “copious amounts of water” in an official 

release concerning the extinguishment of battery fires in hybrid and electric vehicles.  [12] 

The intent and purpose of this recommendation was to introduce cooling to the fire. 

 

DNV GL found that water extinguishes, cools, and maintains lower temperatures on a 

battery fire than other tested agents. As shown in Figure 29, water consistently maintained 

a 50-100oC sustained cooling advantage over equivalent volumes of other water borne 

                                           
5 For the complete list of extinguishers tested, see the Appendix, page 82.  
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agents in the seconds and minutes following extinguishing. The behavior demonstrated in 

the figure is consistent for all battery types, with the heat decay duration, “reheat” period, 

and peak temperatures varying as a function of cell mass. 

 

 
Figure 29 Performance of water compared to other agents as water additives, top 

temperature of battery cell. 

 
Figure 30 Cooling performance of water compared to other extinguisher types, 

bottom temperature of cell. 
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The initial cooling rate is nearly equivalent for all extinguisher types, but the thermal mass 

of the battery causes the extinguishing agent to evaporate as temperatures climb back to 

250-275oC. Extinguishers were triggered the moment the battery fire climbed above 350oC. 

In each case 1 gallon of water was applied. In all instances the total extinguishing time 

spanned less than 60 seconds, or about 1 GPM. 

 

The duration of this “reheating” is approximately 200s for non-water agents, whereas water 

is shown to reheat for about 100 seconds. Therefore, DNV GL saw no particular cooling 

advantage of water borne agents such as F-500, FireIce, or Pyrocool over water alone. 

(Figure 29) Some of these agents are encapsulators, which are designed to blanket a fire 

and insulate surrounding areas from heat; in an exothermic battery fire, trapping heat is 

undesirable. The figure demonstrates that cooling with water persistently achieves lower 

sustained temperatures after extinguishing, with as much as a 50-100oC advantage within 

1-2 minutes of extinguishing (See appendix on page 76). This data demonstrates that water 

and all water borne agents reduce cell temperatures from > 400oC to near 50oC within 10-

30 seconds. Water can maintain cell temperatures after extinguishing below 100oC even as 

the initial mass of water evaporates.  

 

An additional vendor provided an aerosol agent to be tested. The aerosol was observed to 

extinguish the cell fire. The aerosol provides some initial cooling but does not reduce cell 

temperature until the exothermic reactions of the battery begin to decay. It was shown that 

the cooling ability of the aerosol was significantly less than water.  

 

Because cooling is an inevitable need, a fixed suppression gas agent may reduce 

or mitigate flammability in an environment until ventilation and/or cooling 

strategies are implemented. 

 

While the use of water demonstrates excellent cooling capability, it also potentially shorts 

out undamaged cells or neighboring modules. The use of water is a fully committed 

extinguishing tactic that is highly likely to result in a total loss of the asset.  

Because it was noted that the aerosol test demonstrated extinguishment of the fire upon 

execution, aerosols can potentially serve as an initial attack for the fire followed by water as 

a backstop.  

 

Therefore, DNV GL recommends the following: 

 Stage 1: If a system can limit cell cascading, a gas based suppression 

system may be considered for the first stage of fire fighting to extinguish a 

single cell fire and prevent flashover in a contained environment. 

 Stage 2: If temperatures continue to rise or if an increasing level of smoke 

and gas is detected, forced ventilation and water extinguishing should be 

considered to cool the system and prevent further propagation of fire.  

 

Stage 1 provides an opportunity for avoiding collateral damage and total asset loss. Stage 2 

provides a backstop for a situation when more than one battery cell is on fire. Both stages 

may also include some form of alarm or notification external to the battery system that 

notifies first responders of elevated risk. 
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9.3 Locations and Ventilation 

DNV GL quantified that the gases emitted from a battery fire have somewhat differing 

toxicity and flammability risks across chemistries. However, mitigation of toxic or flammable 

gases is addressed with ventilation in all cases. 

9.3.1 Outdoor Locations 

Toxicity of the fire should be modeled to account for the impact on neighboring areas. The 

fire may be modeled in scenarios of increasing severity, such as a single cell fire of short 

duration, a module fire of short and long duration, and a total system fire.  

The probability of fire, size of the system, plume contents, proximity of nearby buildings, 

wind direction, and duration of the fire will have an impact on the location of fencing and 

safety perimeters. It is the discretion of the project owner to consider these hazards. 

DNV GL deploys a tool called PHAST for plume models [58] and uses the output to inform 

the risk analysis. This model directly impacts a FMEA, Bowtie, HAZID, or other hazard 

analysis as required by UL 9540 or standards with the same intent. It is implied by ANSI 

and IEEE 1547 updates that UL 9540 will be a requirement for energy storage projects, 

which includes FMEA for the system and related ancillary equipment. [25] As shown in 

Figure 25, it is common practice for a safety review to occur during permitting and prior to 

installation. This review may include the FMEA as required by UL 9540, or it can be part of 

an independent engineering review on behalf of the lender, project developer, or insurer.  

9.3.2 Indoor Locations (Penthouse or Dedicated Room) 

Emissions from batteries are simultaneously flammable and toxic during failure. The 

emissions characteristics of a Li-ion battery are shown in Figure 20. In all of the tests 

conducted in this program, this behavior was consistent among all Li-ion batteries. The 

figure indicates that 40-90% of the time, a single battery cell emissions rate corresponds to 

less than 10 ppm in a 0.44 m3 volume. The peak event can exceed 200 ppm in this volume 

for a single cell, and it is short lived (2-3 minutes).  

 

Similarly, it was found that vanadium oxide electrolytes emit HCl and HF, with HCl occurring 

in greatest quantities (see Figure 6 on page 12). Lead acid battery electrolytes emit SO2 and 

HCl when heated (see page 12, Figure 7, and Figure 8). The mass and volume equivalent 

concentrations of emissions from all battery types are included in Figure 4 (peaks) and 

Figure 5 (average ppm per kg per minute).  

 

A common toxic emission from all battery types was HCl. This is also common with plastics 

fires. Because the IDLH rating for HCl is low and the quantity of HCl emission is typically 

largest among the four toxic constituents monitored, the ACH rating is therefore governed 

by HCl. As shown in Figure 5 all battery types average lower than 2 ppm per kilogram per 

minute in the categories of CO, HF, HCN, and HCl emissions.  

 

IDLH and Emergency Response Planning Guidelines (ERPG) values for HCl, HF, HCN, and CO 

are shown in Table 6. The term immediately dangerous to life or health (IDLH) is defined by 

the US National Institute for Occupational Safety and Health (NIOSH) as exposure to 

airborne contaminants that is "likely to cause death or immediate or delayed permanent 

adverse health effects or prevent escape from such an environment." 

 ERPG-1 is the maximum airborne concentration below which nearly all individuals 

could be exposed for up to 1 hour without experiencing more than mild, transient 

adverse health effects or without perceiving a clearly defined objectionable odor. 
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 ERPG-2 is the maximum airborne concentration below which nearly all individuals 

could be exposed for up to 1 hour without experiencing or developing irreversible or 

other serious health effects or symptoms which could impair an individual's ability to 

take protective action. 

 ERPG-3 is the maximum airborne concentration below which nearly all individuals 

could be exposed for up to 1 hour without experiencing or developing life-threatening 

health effects. 

Table 6 Immediately Dangerous to Life and Health (IDLH) for the emphasized toxic 

gases identified in the testing work.  

  IDLH (ppm) ERPG-1 ERPG-2 ERPG-3 

HCl 50 3 20 150 

HF 30 2 20 50 

HCN 50 n/a 10 25 

CO 1200 200 350 500 

SO2 100 0.3 3 25 

 

This dynamic and varying emissions rate was time-averaged and then charted as a function 

of air change over rate (air changes per hour, or ACH), of the battery mass undergoing 

failure, and the room volume. Because this time averaged calculation includes the nonlinear 

effect of higher emissions during the peak, this ACH calculation is overly conservative for 

40-90% of the duration of the battery failure event. As mentioned previously and as shown 

below, HCl (Figure 16) governs the dominating air change over requirement because of the 

low IDLH value. The chart in Table 15 on page 67 converts ACH to CFM based on room size 

and approximate room footprint. In all cases the ACH rate is calculated to maintain gas 

concentrations below IDLH. 

 

An air change rate of 0.25 ACH is sufficient for limited cell failure scenarios to mitigate HCl 

in the room sizes considered (see Figure 16). The peak emissions rate for up to 1.5 Li-ion 

modules (typical masses assumed) would require up to 11.5 ACH. This is within normal 

laboratory building ACH requirements, by comparison (Table 8 on page 51), and ASHRAE 

notes that 1 – 4.4 ACH is common in residential and commercial environments. [26] This 

clarifies DNV GL’s recommendation that ventilation requirements are within 

established limits of the built environment as long as the system demonstrates it 

can limit propagation of cell failures with cascading protections 

 

 CO (Figure 18 and Table 13 on page 66) can be mitigated in all scenarios with only 

0.25 ACH. 

 HF (Figure 19 and Table 14 on page 66) can be mitigated with 0.25 ACH in the most 

probable failure scenarios and may require up to 14.5 ACH in the smallest room 

considered. 

 HCN emissions rates can be mitigated for the most probable failure scenarios (a 

single or multiple cells) with only a 0.25 ACH. In the worst case scenario of 1.5 

failing modules, the ACH is 7.5. 
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Note that HCl and HF govern the ventilation requirements, which implies that the 

ventilation requirement is determined by toxicity, not flammability. This is because 

toxic gas IDLH limits are between 30-50 ppm, while flammability limits for many gases are 

in the 1,000-10,000+ ppm range. The assumptions used in this calculation are shown 

below. The emissions rates assumed for the ACH calculations are the average of the 

emissions measured during cell testing. A 30-minute release rate is conservative, and 

accounts for an average of emissions rate that is higher than the low level emissions leading 

up to peak failure, and lower than the peak emissions. 

 

9.3.3 GPM and CFM Requirement 

It is shown in Figure 15 that the heat release rate has a weak positive correlation to mass 

lost because the linear fit has a positive slope but the R2 is low due to scatter in the data. As 

discussed on page 4, the scatter is due to the nonlinear behavior of battery fires. As shown 

in Figure 20 the battery spends between 40-90% of the time in a smoldering state, meaning 

that the exothermic contribution to the fire is low during this period and much of the battery 

mass is lost during this time, which means there is less to contribute to the peak HRR 

event. It was also shown in Figure 12 that it was possible to reduce the water requirement 

as testing progressed on modules and systems. This data was directly measured from the 

masses of the cells and modules and the water used.  

 

The theoretical minimum water requirement for the battery mass (not the system mass) is 

calculated in Table 7. It should be noted that the water calculation is determined in units of 

GPM/kg; dividing this number by the energy density (commonly given in Wh/kg) will 

convert the result to GPM/Wh, and multiplying by 1000 Wh/kWh will convert the result to 

GPM/kWh. A cross check for these conversions will be needed as energy density of batteries 

will inevitably increase over time. 

 

For context and benchmarking, typical ventilation and water sprinkler requirements are 

shown in Table 8 on page 51. The range of possible values for the GPM/kg of battery are 

shown in Figure 31 on page 54. Table 15 on page 67 shows conversion factors between 

ACH, CFM, and CFM/ft2.  

 

The aggregate of such data is shown on page 67, which demonstrates the means to 

estimate water flow and ventilation flow requirements based on system size. In some cases 

it can be seen that the ventilation rates and GPM requirements are within the norm of 

building codes. This is translated in Table 10 on page 53. However, the factors that affect 

this most are the mass of batteries, their energy density, and the volume of the room where 

they are installed. The air volume in larger rooms will dilute emissions, resulting in lower 

requirements for air change.  

 

DNV GL and Rescue Methods found that the water requirement per kg of battery material 

decreased as the quantity of modules became larger (Figure 31). It is acknowledged that 

initial testing began with an arbitrary water volume at the cell level, and it was found that 

this quantity was more than sufficient—and is therefore excessive—for a practical 

application. DNV GL recommends that further study be considered to find the 

minimum water requirement for extinguishing and measure the physical 

parameters impacting water contact efficiency 
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Because outdoor systems are likely containerized they are also likely to include on-board 

gas-based fixed suppression systems. As recommended by DNV GL in the extinguishing 

section (see page 45), a gas based suppression system may serve as a first line of 

extinguishing. Adequate sizing of nearby fire hydrants should be considered in the context 

of the maximum possible heat load during a system fire.  

 

Table 7 Example calculation to determine the minimum water requirement per kg 

of burning cell.  

Theoretical Minimum Water Requirement to 
Cool a Battery 

Battery burn time (min) 42.25 

water density (kg/gal) 3.7 

m battery (kg) 2.87 

c water (kJ/kgC) 4.1 

c battery (kJ/kgC)6 1.4 

ΔT battery (deg C) 525 

ΔT water (deg C) 75 

Q battery (kJ) 2,107.0 

m water (kg) 6.9 

vol water (gal) 1.9 

GPM 0.044 

Theoretical Minimum GPM/kg 0.015 

 

 

Table 8 Benchmarks for airflow and water flow for typical structures. 

Benchmarks CFM/ft2 GPM/ft2 Sources 

Libraries 0.12 0.05-0.3 ASHRAE Addendum n to 
ANSI/ASHRAE Standard 
62-2001 "Ventilarion for 

Acceptable Indoor Air 
Quality" and NFPA 13 
Area Density Curves 

Warehouses 0.06 0.05-0.3 

Pharmacy 0.18 0.05-0.3 

Laboratories 0.18 0.05-0.3 

 

Based on the known test data, DNV GL is able to recommend the following across the 

aggregate of battery chemistries. The values in Table 9 are derived from Table 16. These 

are converted to example CFM/ft2 and GPM/ft2 values in Table 10 on page 53.  

 

 

 

 

 

 

 

 

                                           
6 Estimated by phenolic, given that the battery is a composite of multiple polymers, liquids, and some metals. 
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Table 9 Values derived from probabilistic analysis of water flow rates (GPM) and air 

flow rates (CFM) per system energy (kWh) or mass (kg).  

Scalable Metrics for Systems based on Electrochemical Battery Mass and Energy 
Content 

 25th Percentile Mean 75th Percentile 

Water Flow Rate GPM/kg 0.07 0.10 0.20 

Water Flow Rate GPM/kWh 0.70 0.99 2.09 

Air Flow Rate CFM/kg 0.01 0.02 0.03 

Air Flow Rate CFM/kWh 0.11 0.18 0.31 

 

A sensitivity analysis is demonstrated with calculated regression coefficients. The 

uncertainty in the calculation is captured by triangular probability distributions created in 

Table 16. In regression analysis, the coefficients calculated for each input variable measure 

the sensitivity of the output to that particular input distribution. The sensitivity of the 

calculation of the ventilation rate is shown in Figure 35.  

 

The energy density, cell mass, and emissions rate from the cell are the greatest influencing 

factors in 90% of the calculated outcomes. DNV GL recommends that when calculating 

the air flow and water extinguishing rate, one must account for battery energy 

density (only the battery cells, not the entire system) as well as the duration of 

the event. The sensitivity of the calculation of the water flow rate is shown in Figure 36. 

The two main factors influencing the calculation are the range of flow rates found during 

testing and the range of possible energy densities of the battery system. 

These uncertainties demonstrate the following: 

 Energy density and the emissions duration should dictate the ventilation requirement 

 Energy density and the duration of the event affect the extinguishing requirement 

In Table 10 some example ventilation and water extinguisher ratings are calculated based 

on hypothetical systems. The values in Table 10 are calculated from Table 7 and 

demonstrate the mean of probability distributions generated from Table 16. The 

distributions of the water requirement is skewed to the left, as shown in Figure 31. The 

table demonstrates how these findings translate to codes development via examples. The 

table demonstrates that the ventilation and water requirements are within the scope of 

present requirements for the built environment when the system is placed within adequate 

room volumes (compare with Table 8). Considerations of whether the spaces are occupied 

or whether they are outdoors apply.  

 

In practice, these results will depend on the actual system weight and room size on a per 

project basis. When considering a containerized system, the following additional 

considerations may occur: 

 A containerized system may not be considered a livable or occupied space and 

therefore may have different code considerations. 

 The water requirement in Table 10 is equivalent to about 4-5 garden hoses and is 

less than half the GPM rating of a typical 2.5” line (250 GPM). If the system is 

already equipped with a gas-based fixed suppression system, a parallel water 
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connection on the exterior would accomplish the goal for first responders to create a 

cost effective internal sprinkler system as a backup to the fixed suppression system. 

The calculated airflow requirement can be oversized with a variable speed fan that meets 

the minimum air change requirement and may peak upon detection of smoke or 

particulates. 

 

The leftward skewness of the distributions for both the GPM requirement and the ACH 

requirement is demonstrated in Figure 31 and Figure 32. 

 

 

 

Table 10 Example implications based on extrapolated findings from testing. It can 

be seen that the calculated water requirement is within the bounds of what was 

described for libraries, pharmacies, warehouses, and laboratories; similarly the air 

flow requirements can be at or below unless the room volume is too small. 

Example Code Requirements 

System 
Size 

(kWh) 

System 
Chemistry 

Estimated 
Mass (kg) 

Estimated 
Room Size 

(ft2) 

Ventilation 
Requirement 

(CFM) 

Theoretical 
Minimum 

GPM 
Requirement 

Median GPM 
Requirement 

GPM 
Requirement 

at 0.1 
GPM/kg 

CFM/ft2 Min 
GPM/ft2 

 Median 
GPM/ft2 

20 Li-ion 133.3 100 2.3 2.0 2.2 13.3 0.02 0.02 0.02 

100 Li-ion 666.7 146 11.7 9.8 11.2 66.7 0.08 0.07 0.08 

100 Pb Acid 3,333.3 200 58.4 UPS 
Requirement 

   0.29     

1000 Li-ion 6,666.7 300 116.8 98.1 111.8 666.7 0.39 0.33 0.37 

1000 Vanadium 
Redox 

20,000.0 1500 350.4 Standard 
Commercial 

   0.23     

Note: Fire flows in excess of 3,000 GPM per buildings are considered impractical for many state fire codes. Consideration of battery 
flammability, cascading protections, and building water supply should be considered. For containerized systems, a parallel system may be 

fed externally by fire hose. 
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Figure 31 Distribution of gallons per minute for a 1 MWh battery, calculated from 

cell testing and extrapolating with the latent heat value, which demonstrates that 

the 0.1 GPM/kg estimation is highly conservative. 

 

 

 

Figure 32 Example of the air flow requirement for a 1 MWh Li-ion system, 

demonstrating that the distribution of values is strongly skewed leftward. 
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9.4 Inspection and Monitoring 

DNV GL’s testing revealed that, besides lingering offgases such as CO, lingering (unseen) 

internal temperatures and residual voltages on unburned cells presented a hazard to first 

responders. 

 

Similar to the code for uninterruptible power supplies, which recommends hydrogen 

monitoring and a system health status display (see Table 5), DNV GL recommends at a 

minimum that an error status panel, emergency response contact, or other form of 

error notification be available to first responders, and that the energy storage 

supply chain engage with first responders to propose a viable solution. Current 

codes for UPSs include a display panel for inspection and error notification purposes.  

 

If a system has been in a fire which has been contained by internal fire suppression, such a 

display panel is enough to alert first responders that the system has sustained damage. 

They may be able to call in a specialist to handle the hazard and relieve FDNY of their 

responsibility for the site.  

 

There are technical parameters that have direct impact on the volatility of the system, 

though it is debatable whether they should be the responsibility of the first responder. 

Recall that the ultimate objective of the first responder is to protect life, preserve property, 

and ultimately secure the scene. The intent of system health notifications or an emergency 

response network is to alleviate the concern of the first responder that he/she will somehow 

be obligated to own an unknown hazard. The project development community would serve 

its own interest to support first responders in creating a means to facilitate a hand-off from 

the first responder to a project owner with good certainty that the hazard is under control.  

9.5 Clearances 

As referenced in Table 4 and Table 5, the majority of codes identify a 3-5ft clearance on 

energy devices within enclosed spaces. [4] 

 

In addition, from an economic and technical standpoint, limitation of footprint of energy 

storage systems directly undermines one of the key value propositions of energy storage, 

i.e., high density stored electrical energy in a small space where it is most needed. 

Therefore there is a need to weigh overly prescriptive recommendations against the actual 

hazard. Recall that in DNV GL’s model (also supported by testing) a system could withstand 

60 minutes of direct fire at 1000oF with only a metal barrier and an air gap (see Figure 28 

on page 42).  

 

The current rule structures (NFPA 855, IBC, and IFC updates may allow for local AHJ 

exceptions for the spacing and quantity of energy storage systems provided they pass a risk 

analysis). 

  

With these considerations, DNV GL recommends that all system installations 

undergo a risk analysis, with particular attention paid to: 

- Cascading protections between cells and modules 

- Clearances to structures above the energy storage systems 

- Fire rating of the enclosure 

- Most probable expected failure mode 
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This recommendation is consistent with the IEEE 1547 and ANSI recognition of UL 9540 

because of its FMEA process. Because cascading protections have been overlooked in safety 

incidents (see Literature Review) it is highly important that this consideration be 

emphasized in the up-front risk analysis. Clearances to nearby structures are presently 

being recommended on a kWh basis, which may inadvertently limit the effectiveness of 

energy storage by artificially increasing its footprint and therefore its effective functional 

power and energy density. The risk analysis should provide a foundation for stakeholder 

agreement on when the risks are deemed acceptable to exceed these requirements. 

Similarly, the fire rating of the enclosure, if exceeding specification, may create 

opportunities to reduce spacing or clearances. And the most probable failure mode is the 

most important part of the risk analysis; it helps differentiate risks that seem significant but 

are actually low probability, versus risks that are probable and measurable, and then design 

with cost effectiveness and practicality.  

9.6 Room Capacity Limitations 

The holding capacity of an enclosed space is dependent on a number of factors: 

- As shown Figure 20 the total quantity of emissions from burning batteries is 

dependent on the mass available and the nonlinearity of its emissions rate.  

- As shown in Figure 20, the battery fire is largely a smoldering event until a 2-3 

minute peak.  

- It was also mentioned in “Extinguishing” on page 45 that cascading protections 

between cells have a direct impact on the propagation of the event to the entire 

system.  

- It was also found in this work that peak room temperatures in a fire are directly 

correlated to the mass of the battery (see Figure 38 on page 76). 

Present guidance is suggesting limitations on battery systems as a function of kWh capacity. 

It should be noted that energy density (kWh/kg) in battery cells is continually increasing as 

new generations are released. Prescribing a code based on mass (kg), would present the 

challenge of increasingly higher amounts of energy being deployed under the same mass 

constraint. The precedent is a limitation of 1000 lbs. (453 kg) of Li-ion batteries in a space 

without suppression, which at today’s typical Li-ion energy density of ~150 Wh/kg, 

corresponds to about 67.9 kWh. Proposed IFC language will reduce this to 20 kWh for single 

units with a total limit of 600 kWh in an enclosed space.  

 

As previously stated, DNV GL recommends that a risk analysis be performed on 

any basis where battery systems larger than 20 kWh and assembled in aggregate 

shall be installed in an enclosed space, with the intent of answering these 

questions: 

 Is the system functionally limited by the code rating? 

 Does the system have design features that prevent cascading failure 

between cells and modules? (See fire test, UL 1973 test, or IEC 62619 test 

data.) 

 Is the baseline and peak ventilation capacity adequate for the potential off 

gas? (Example, Figure 16) 

 Is the sprinkler system adequately designed for the potential heat load and 

battery chemistry? (Example, Figure 29) 
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 Does the protective casing provide adequate insulation and fire blocking? 

(Example, Figure 28)  

 

The output of this analysis should determine if the rules are too prescriptive for the case 

being considered, or alternatively, if the rules have not adequately captured a safety risk.  

9.7 Project Development Considerations for Interaction with First 
Responders and AHJs 

DNV GL surveyed several handbooks for fire departments in large cities across the country 

and found a universal theme in fire fighter training concerning extinguishing. Fire fighters 

are trained to achieve the following objectives when arriving at the scene: 

 Objective 1: Remove endangered person(s) and treat the injured. 

 Objective 2: Stabilize the incident and provide for life safety. 

 Objective 3: Provide for the safety, accountability, and welfare of personnel 

(this priority is ongoing throughout the incident).  

 Objective 4: Protect the environment.  

 Objective 5: Property conservation. 

Note that Objective 5 is often the primary concern of the property owner. It is on the 

priority list of the first responder, but safety of life at the scene takes precedence. The 

following recommendations for emergency response specific to batteries refer to these 

objectives. These are based on the UPS battery system precedent that already exists in New 

York City.  

 Battery systems should be described in the Building Information Card (BIC) (see 

example, Figure 33). This greatly aids in first responders meeting Objective 2.  

 A building should have an assigned liaison who works with FDNY to update 

emergency response plans. This liaison may be the same as the certificate of fitness 

(COF) holder for the battery system, or may be a different individual. This Liaison 

should be listed in the BIC. This aids first responders in meeting Objectives 2 

and 3, and also protects the property owner’s interest relating to 

Objective 5.  

 Battery systems should have a COF similar to what is required for UPS systems. 

Again, this aids in Objectives 2, 3 and 5.  

 The recommendations for monitoring and system health display are consistent for 

codes for uninterruptible power supplies. The method of system health display and 

monitoring should be proposed by the system integrator or project owner. 
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Figure 33 The FDNY Building Information Card (actual example) contains 

emergency contact information for fire safety and building engineers. 

9.8 Considerations for Battery Chemistries that are not Li-ion 

Much of the data in this report pertains to Li-ion because the majority of battery cells tested 

are variants of that chemistry. However, the data contained in this report should concisely 

demonstrate the following: 

- Vanadium redox and Pb acid electrolytes are not flammable. 

- Vanadium redox and Pb acid electrolytes do represent a toxicity hazard when heated. 

- Polymer cases for any battery are flammable and will contribute to a fire as fuel and 

a source of toxic emissions. 

While not tested explicitly in this study, it is also worth mentioning that under rare 

circumstances lead acid batteries are also capable of so-called thermal runaway, i.e., an 

exothermic failure. Because the members of the battery industry have taken great care to 

differentiate themselves in the area of safety, with nearly all chemistries that are not Li-ion 

using marketing language such as “safe”, “nonflammable”, “thermally stable”, 

“environmentally benign” or “incapable of thermal runaway”, there is a need to clarify a 

universal finding in this program: in the case of external fire, all batteries emit toxic gases. 

It should also be noted that the average emissions rates of equivalent masses of plastics 

exceed those of batteries. Every battery tested either emitted a gas or left a residue that 

has a varying degree of hazard (Table 3 on page 29); however, this can be expected from 

most fires. The general findings of this work conclude that water and ventilation 

requirements are within the technical limitations of legacy building codes, i.e., there are 

precedents for managing these hazards.  

 

All of the batteries tested carry with them a risk in their deployment; however, all of the 

risks identified are manageable within the realm of today’s engineering controls for safety. 

In addition, the toxicity and flammability risks identified are not insurmountable or highly 

unique when compared to the challenges of burning hydrocarbons or plastics, and the 

resulting requirements in codes, if implemented, are within the boundaries of the typical 

built environment.  

 

DNV GL’s recommendations are the following: 

- If a battery is demonstrated to have a non-flammable electrolyte, there may 

be considerations for a reduced water extinguisher requirement, or at a 
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minimum a water requirement equivalent to that required for the space 

without battery systems installed. 

- The ventilation requirements should be the same for all battery chemistries 

tested in this program because they all have varying degrees of HCl or 

similar toxic emission upon heating. 

Lastly, the emissions rates of equivalent amounts of plastics during a fire, including 

common every day materials that are found in office environments, commercial and 

industrial settings, and even residential homes, can exceed the quantity of emissions from a 

battery fire and will emit HCl as well.  

10.0 SUMMARY OF MAIN FINDINGS AND RECOMMENDATIONS 

The below directly summarizes key findings and recommendations from this study. These 

are placed in list form up front in the document for access and readability. The reader is 

strongly encouraged to use the cross references in the report to learn the reasoning behind 

the recommendations, or read the FAQ section for clarifications.  

 The toxic emissions from fires in this study are not necessarily excessive in content 

or quantity, and can be managed by today’s engineering controls. 

 The code requirements for battery systems have the potential to fall within the 

boundaries of legacy codes, provided that technical and practical engineering 

considerations are made concerning room volume and battery size.  

 DNV GL recommends a minimum 1-hour fire enclosure rating with a 2-hour rating in 

areas with critical population density. 

 For the intent of delaying the escalation of the fire, all systems with individual cells 

as part of their assembly should either demonstrate that a single cell failure cannot 

propagate to neighboring cells in a module design or demonstrate that a module 

design contains adequate external fire protection to contain the heat and flames to 

that module, which may exceed the acceptance criteria for UL 1973 or the IEC 62619 

internal propagation test. 

 Because of the rapid evolution of a cell fire, DNV GL does not see an advantage to 

using a Class D extinguisher on a single cell fire, given the difficulties of access and 

timing. While technically appropriate, the deep seated nature and window for access 

present technical challenges; the need for cooling should be prioritized. 

 Fixed suppression gas agents may reduce or mitigate flammability in an environment 

until ventilation and/or cooling strategies are implemented, though their actual 

cooling capability should be scrutinized in comparison to water. 

 DNV GL recommends the following for extinguishing: 

o Stage 1: If a system can limit cell cascading, a gas based suppression system 

may be considered for the first stage of fire fighting to extinguish a single cell 

fire and prevent flashover in a contained environment.  

o Stage 2: If temperatures continue to rise or if an increasing level of smoke 

and gas is detected, water extinguishing accompanied by forced ventilation 

should be considered to cool the system and prevent further propagation of 

fire.  



 

Consolidated Edison 
Considerations for ESS Fire Safety 
 

 

DNV GL – OAPUS301WIKO(PP151894), Rev. 4  60 

February 9th, 2017 

 

 For nearly all chemistries, the ventilation of HCl, CO, and HF govern the ACH 

requirements, i.e., toxicity considerations dominate the ventilation need rather than 

flammability. 

 The gases emitted are also found in plastics fires in greater time-averaged 

quantities. This should be considered in the context of prescriptive codes because 

these hazards are likely to already exist in the built environment. 

 DNV GL recommends that the lowest level ventilation rate - if prescribed - be 

continuous under normal systems operation. The study concludes this may be as low 

as 0.25 ACH, which is lower than what is required for most occupied spaces.  

 Regardless of chemistry, DNV GL recommends sizing for ventilation and extinguisher 

systems as the following (these may be translated to GPM/ft2 and CFM/ft2 or ACH 

starting on page 50). 

 DNV GL recommends that minimizing the water requirement be an area of further 

study as it has likely been overstated in these recommendations for 

conservativeness. 

 DNV GL recommends at a minimum that an error status from an operating energy 

storage system be readily apparent to first responders for the following parameters, 

and recommends that a dialog be opened with system integrators to 

determine the most effective and economic way to address this need: 

o Internal atmosphere (normal or gas detected) 

o Temperature (above normal or normal) 

o Current (normal or threshold exceeded) 

o Voltage (normal or threshold exceeded) 

 During and after fire extinguishing, it is recommended that if first responders choose 

to use water submersion to cool and isolate battery modules, that preparation to 

deal with alkaline or acidic water be considered. 

 After extinguishing, continued ventilation and monitoring of the area is highly 

recommended to protect first responders from continued toxic and flammable gas 

emissions. The first responder team can monitor the area with handheld sensors to 

determine the appropriate time to stop ventilation.  

 It is highly recommended that an emergency contact list and/or subject matter 

expert be available for all battery systems installed in buildings in order to introduce 

the opportunity for first responders to relinquish control of the scene to the system 

developer or a designate after the site has been secured and extinguishing has been 

completed. This is likely to require involvement from the project development and 

systems integration community.  

 If a battery is demonstrated to have a non-flammable electrolyte, there may be 

considerations for a reduced water extinguisher requirement, or at a minimum, a 

water requirement equivalent to that required for the space without battery systems 

installed. 

 The ventilation requirements—if prescribed—should be the same for all battery 

chemistries tested in this program because they all emit similar HCl levels. 

 In order to meet or exceed UL 9540 requirements, DNV GL recommends that a risk 

analysis be performed on any basis where a battery system or portfolio of systems 
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shall be installed in an enclosed space near occupants. The analysis should look at 

the general safety picture of the project(s) —in aggregate if possible—with a focus 

on these risks: 

o Does the system have design features that prevent cascading failure between 

cells and modules? (See fire test, UL 1973 test, or IEC 62619 test data.) 

o Are ventilation systems at the intended site(s) adequately rated to handle the 

most probable failure mode? (Example: Table 7) 

o Are sprinkler systems at the intended site(s) adequately designed for the 

potential heat load and battery chemistry? (Example: Figure 29 and Table 7) 

o Does the protective casing provide adequate insulation and fire blocking? 

(Example: Figure 28)  

10.1 Conclusions 

 Many historic battery incidents are due to external damage factors which have 

created confusion and overreaction to the topic of battery safety.  

 Existing building codes and engineering controls can be adequate in many cases to 

handle battery safety issues. 

 The toxic emissions from fires in this study can be managed by today’s engineering 

controls and are not anomalous or excessive when compared to a plastics fire. 

Plastics fires can generate similar gases in larger quantities over the average 

emissions duration on an equivalent mass basis. 

 The water requirements from this study can be lessened for building fire extinguisher 

systems when combined system-level safety approaches are implemented. 

 Legacy codes could provide insightful interim requirements for battery systems used 

in energy management, provided that technical and practical engineering 

considerations are made.  

 Gas-based agents that can reduce flammability in an enclosed environment can put 

out single battery fires, but should not be considered an adequate cooling measure. 

 Water demonstrated the highest cooling efficacy of all extinguishing agents tested. 

The use of water should only be considered if there is an acceptable risk of shorting 

additional cells or collateral damage to the remainder of the system.  

 Water volumes for cooling can be minimized based on the expected duration of a 

failure event. Systems with adequate internal cascading protections will minimize the 

water volumes required for extinguishing. 

 Staged extinguishing with fixed aerosol or gas suppression agents first, followed by 

water in the event of a cooling need, is recommended. It may be possible to use 

parallel water inputs on fixed suppression systems for containerized battery systems. 

 Forced ventilation is recommended for first responders, even after the fire has been 

extinguished. 

 The historical legacy of safety concerns has validity, though understanding of the 

root causes and failure modes is necessary in order to understand the true threats 

and failure modes. 
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Appropriate mitigation of risk shall include a pre-commissioning design review per accepted 

industry practices that are presently being used in California and other states. Overall 

DNV GL’s findings are that these hazards are manageable for building code officials and first 

responders. No significant technology barrier exists that prevents code officials or first 

responders from doing their duty when encountering battery energy storage systems.  
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12.0 APPENDIX 1: REFERENCED DATA 

12.1 Assumptions for Air Changes per Hour (ACH) Calculations 

Statistics for mass loss, duration of failure, and HCl, HCN, HF, and CO emissions are shown 

in Table 1. This data is taken directly from all of the cell tests. It can be seen from the data 

that the mass loss ranges from 0-57%, the duration of the event lasts from 13-83 minutes, 

and the emissions rate (in ppm per kg per min) in the 0.44 m3 chamber ranges from zero to 

0.719 for HCl, 0.032 for HF, 0.027 for HCN, and 2.341 for CO. This data demonstrates that 

CO is emitted in greatest quantity and HCl is emitted in the second greatest quantity, but 

because HCl has a lower IDLH this threshold is met first in most scenarios. 

 

The following tables demonstrate the calculated ACH as a function of burning battery mass 

and room size. The tables below are the same data that is visually presented in Figure 16 

and related figures. It is clear from the visual representation of the data that these 

relationships are nonlinear. The estimations limit the failure to 1.5 modules, with the 

presumption that the system should demonstrate adequate separations, cascading 

protections, and suppression systems to limit failure to a single cell or at least a single 

module. The probability of failure for multiple modules should be very low for systems with 

these active and passive barriers to catastrophic failure. Catastrophic failure scenarios can 

be examined by risk analysis to determine which barriers are in place to prevent it and the 

relative strength of those barriers. The risk analysis places practical boundaries on the 

probability of high consequence events, and should either 1) tame the deployment of 

extreme safety measures with a low probability of utilization or 2) identify likely failure 

scenarios that have been overlooked in the context of the site and system. 

 

Table 11 Air change rates based on HCl emissions as a function of room size and 

quantity of failing cells. 

  

20 ft 
container  

40 ft 
container  

80 ft X 
80 ft 
room 

 

HCl 33.1 67.6 3624 

1 cell 1.54 0.25 0.25 0.25 

5 cells 7.70 0.25 0.25 0.25 

10 cells 15.40 0.25 0.25 0.25 

15 cells 23.10 1.25 0.25 0.25 

20 cells 30.80 3.25 0.25 0.25 

24 cells 36.96 4.75 0.25 0.25 

1 module 44 6.5 0.6 0.25 

30 cells 46.20 7 1 0.25 

35 cells 53.90 8.5 2 0.25 

1.5 modules 66 11.5 3.5 0.25 
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Table 12 Air change rates based on HCN emissions as a function of room size and 

quantity of failing cells. 

  

20 ft 
container  

40 ft 
container  

80 ft X 
80 ft 
room 

 

HCN 33.1 67.6 3624 

1 cell 1.54 0.25 0.25 0.25 

5 cells 7.70 0.25 0.25 0.25 

10 cells 15.40 0.25 0.25 0.25 

15 cells 23.10 0.25 0.25 0.25 

20 cells 30.80 1 0.25 0.25 

24 cells 36.96 2.25 0.25 0.25 

1 module 44 4 0.25 0.25 

30 cells 46.20 4 0.25 0.25 

35 cells 53.90 5.5 0.25 0.25 

1.5 modules 66 7.5 1.5 0.25 

 

Table 13 Air change rates based on CO emissions as a function of room size and 

quantity of failing cells. 

  

20 ft 
container  

40 ft 
container  

80 ft X 
80 ft 
room 

 

CO 33.1 67.6 3624 

1 cell 1.54 0.25 0.25 0.25 

5 cells 7.70 0.25 0.25 0.25 

10 cells 15.40 0.25 0.25 0.25 

15 cells 23.10 0.25 0.25 0.25 

20 cells 30.80 0.25 0.25 0.25 

24 cells 36.96 0.25 0.25 0.25 

1 module 46.20 0.25 0.25 0.25 

30 cells 53.90 0.25 0.25 0.25 

35 cells 44 0.25 0.25 0.25 

1.5 modules 66 0.25 0.25 0.25 

 

Table 14 Air change rates based on HF emissions as a function of room size and 

quantity of failing cells. 

  

20 ft 
container  

40 ft 
container  

80 ft X 

80 ft 
room 

 

HF 33.1 67.6 3624 

1 cell 1.54 0.25 0.25 0.25 

5 cells 7.70 0.25 0.25 0.25 

10 cells 15.40 0.25 0.25 0.25 

15 cells 23.10 2.5 0.25 0.25 

20 cells 30.80 5 0.25 0.25 

24 cells 36.96 7 1 0.25 

1 module 44 9 2 0.25 

30 cells 46.20 9.5 2.5 0.25 

35 cells 53.90 11.5 4 0.25 

1.5 modules 66 14.5 5.5 0.25 

 

Table 15 shows conversion factors from air changes per hour to CFM and CFM/ft2 for the 

modeled energy storage rooms and enclosures.  
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Table 15 Conversions from ACH to CFM based on the example room volumes for 

energy storage systems. 

 
 

In Table 16, useful metrics derived directly from testing are provided. As mentioned 

previously these values are input into a probabilistic model7 to generate the sensitivity 

analysis demonstrated in Figure 35 and related figures. The min, average, and max values 

are used to generate triangular probability distributions. The GPM/kg measurement is a 

direct measure of the water used to extinguish fires across the entire spectrum of cell to 

module testing. The cell masses, mass loss, emissions range, HRR, and duration are the 

ranges of values observed from cell testing. The energy density is calculated directly from 

the cells. The estimated peak cell temperature is directly sourced from the cell data. The 

fraction of cells simultaneously burning is a factor used to estimate the impact of total 

emissions rate and account for the observed fact during module testing that cell failures 

were rarely simultaneous and occurred as discrete events. It should be noted in the table 

that the water contact efficiency averages 1-2%. This highly conservative number greatly 

drives the water requirement estimation. Any method by which a battery manufacturer or 

system integrator can demonstrate that the water contact efficiency is higher will reduce the 

water requirement overall.  

 

 

                                           
7 Palisade @Risk 

m3 ft3 ft2 0.25 1 5 10 30 0.25 1 5 10 30

Shipping Container, 20 ft 33 1,168 146 5 19 97 195 584 0.03 0.13 0.67 1.33 4.00

Shipping Container, 40 ft 68 2,407 301 195 781 3,906 7,811 23,434 0.65 2.60 12.98 25.96 77.88

Room, 80x80 ft 3,624 128,290 16,036 417,549 1,670,195 8,350,973 16,701,946 50,105,838 26.04 104.15 520.76 1041.52 3124.55

CFM/ft2 @ ACHACH (row) to CFM (column)

Notes: Occupied laboratories = 4-12 ACH, emergency ventilation ~ 30 ACH.
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Table 16 Aggregation of data regarding battery fires, extinguishing, emissions 

rates, and extinguishing. Distributions in the column labeled “Dist” are triangular; 

the mean is shown. 

Probabilistic Inputs 

Parameter min avg max Dist Notes 

Cell Mass kg 0.5 1.6 6.5 2.867 From cell test data 

Peak Cell Temperature (°C) 350 525 700 525 From cell test data 

Duration (min) 2 47 83 43.882 From cell test data 

Water Contact Efficiency 0.001 0.01 0.04 0.017 Estimated 

Energy Density (Wh/kg) 30 120 150 100 Pb Acid to Li-ion 

      

Probabilistic Outputs 

Delta T to Cool Battery to 25 C 325 500 675 500 Calculated from Above 

Energy to cool battery (kJ) 227.50 1120.00 6142.50 2006.67 mcdT 

Required Water Mass including 
heat of vaporization (kg) 

0.09 0.44 2.39 0.78 Q battery = Q water, m_water = Q 
battery / (energy to heat water to 
100 C + dHv) 

Required Water Volume (gal) 0.02 0.12 0.65 0.21 divide by 3.7 kg/gal 

GPM 0.012 0.003 0.008 0.005 divide gal by duration 

GPM/kg 0.024 0.002 0.001 0.002 divide GPM by battery mass 

GPM/kg with water contact 
efficiency 

23.916 0.158 0.030 0.099 Divide by water contact efficiency 

      

Additional Probabilistic Parameters 

Testing GPM/kg 0.105 0.881447 1.65789474 0.881 From cell, module, and system test 
data 

Emissions range kg/min per cell 0.0002 0.0077 0.0152 0.0077 From cell test data 

HRR kW/kg (of mass lost) 17 31 45 31 From cell test data 

Fraction of cells simultaneously 
burning 

0.12 0.16 0.2 0.16 From module testing, 1-3 out of 8-
15 

 

12.2 Water Mass Requirement Calculation 

There are two ways to calculate the water mass requirement. One method is to calculate 

the rate of energy released, which assumes that the extinguishing event is perfectly timed 

with the peak energy release of the cell. The other method is to size the water requirement 

to the battery mass, acknowledging that the cell failure event is not a single peak event, but 

is instead characterized by long periods of smoldering (40-90% of the total event duration) 

and a 2-3 minute peak event (accounting for 1-15% of the event duration).  

 

The latter method was observed to be effective during testing as the water use in DNV GL 

and Rescue Methods’ testing became progressively smaller (on a GPM/kg basis) as the 

timing of the extinguishing event became decoupled with the peak HRR. In other words, 
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extinguishing the module or large pack was an exercise of removing distributed heat and 

preventing perpetuating failure modes. 

 

12.2.1 Sizing the Water Requirement to Peak HRR 

Sizing the water requirement to the peak HRR involves the calculation of the amount of 

energy required to raise the temperature of 1 kg of battery8 by 500 degrees Celsius. Using 

the average HRR in Table 16, 1 kg of battery emits 31 KJ/second. This would be the heat 

release rate �̇� and the formula used to calculate the mass flow rate of water is �̇� = �̇�𝑐𝑝∆𝑇. 

This results in a flow rate of 1.7 GPM per kg of battery. This is an oversized water 

requirement, as shown below. 

 

12.2.2 Alternative Strategy for Sizing the Water Requirement: Preventing 

the Peak HRR Altogether 

There are minutes of opportunity to simply cool the cell and avoid the peak event 

altogether. Recall from Figure 20 that a Li-ion battery smolders for minutes before 

eventually failing. Also recall from Figure 28 that the metal enclosure around a battery 

system can provide a window as long as 60 minutes to respond to a fire. Thermal runaway 

risk builds, but can be arrested by cooling and preventing the battery from reaching 

temperatures near 120oC. A strategy in the marine sector is exactly this: cool the battery 

and prevent thermal runaway temperatures from ever being reached, resulting in very 

benign cell failure even during aggressive overcharge. [33] 

 

Therefore the extinguishing strategy should be arrest the climbing temperatures before they 

reach the transition temperature at 120oC. This more practical approach takes into account 

that automatic fixed suppression systems typically lack the intelligence to sense and trigger 

according to specific gas species or gas emission rates; i.e., they are discharged upon 

detection of smoke via a sensor that is generally sensitive to multiple particulate and 

hydrocarbon species. As a result, fixed suppression will trigger very early in the cell failure 

process. This would be the case for all battery types tested, as smoldering and gaseous 

emissions from the plastics used for containment began as early as 60oC. Just the fumes 

from the plastics may be enough to trigger a smoke alarm. 

 

If the module has adequate cascading protections and a 1-hour fire rating, there is 

an opportunity to contain the cell failure and avoid the issue of oversizing the 

water requirement to the peak and instead size the water requirement to the 

battery mass. 

 

As a result the water calculation is simplified by sizing the water flow to the battery mass 

rather than the HRR at thermal runaway. This strategy is only valid if the cascading 

protections are demonstrated to contain single cell failures and prevent cascading from cell 

to cell and module to module, and the fire rating of the system provides adequate time to 

address an external fire. 

 

Following this method, the energy to be removed from the system is:  

Q = mcΔT 

                                           
8 Simulated as phenolic due to its specific heat which is near the average of the battery composition by material 
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And thus the thermal equilibrium requirement is:  

Qwater = Qcell 

 

For a 1 kg battery cell with an estimated composite specific heat similar to phenolic 

(1.4 kJ/kg°C), and a temperature change of 525oC – 25oC = 500oC, the energy of heat 

transferred is 700 kJ. This calculation neglects the additional removal of heat by water from 

the heat of vaporization, which is addressed below. 

 

The specific heat of water is 4.1 kJ/kg°C. The objective is to use the minimum amount of 

water before water flashes into steam. If we target a volume of room temperature water 

necessary to prevent the water from flashing off into steam, we assume ΔT = 70oC (70+25 

= 95oC, or just under the boiling point). This translates to  

 

mwater = 700 kJ / (4.1 kJ/kgoC * 70oC) = 2.43 kg 

 

This states that 2.43 kg of water is required to cool a 1 kg battery from 500oC to 25oC, and 

the water will have risen in temperature to 95oC. This calculation should be very 

conservative, as it neglects the vaporization of water into steam and assumes the entire 

mass of the battery is contributing to the heat. 

 

The density of water is 3.7 kg/gal, and therefore the theoretical conservative minimum 

volume of water required is 0.65 gal. However recall that this reaction occurs over 1-3 

minutes during the peak, and up to 40 minutes over a slow duration, and therefore the 

gallons per minute required is 0.02-0.6 GPM/kg with the latter being 

conservatively sized to still address the peak. The major factors driving the GPM/kg 

requirement are the battery mass and the duration of the event.  

 

The water requirements need not be excessive if the battery system employs 

simple, industry proven safety measures such as an external fire rating and 

cascading protections between cells and modules. Most of the batteries tested had 

masses from 0.5-1.5 kg, with one battery being particularly large at 6 kg, which skews the 

average to 2.8 kg and therefore makes this calculation more conservative. The values in the 

table are probabilistic and the resulting distribution of water flows is shown in Figure 31. 

The skewness of the distribution demonstrates that the theoretical minimum water 

requirement mean is actually 0.019 GPM/kg, or very near the minimum.  

 

12.2.3 Additional Consideration: Heat of Vaporization 

When the heat of vaporization of water is included, the water volume requirement is further 

reduced. The latent heat of vaporization is the energy required to accomplish the phase 

change from liquid to gas. This property is given in kJ/kg and there is no change of 

temperature to make the transition at 100o C at atmospheric pressure. This factor is 

important is because the latent heat of vaporization is larger than the energy required to 

heat water from 25 to 100o C. 

 

The required energy to heat water from 25o C and then vaporize to steam at 100oC is:  

 
𝐸 = 𝑚𝐶∆𝑇 +𝑚∆𝐻𝑣 
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The specific heat of water C is 4.187 kJ/kgC and the latent heat of vaporization ΔHv is 

2257kJ/kg. Using these numbers, the energy required to heat and boil one kilogram of 

water from 25o C is: 
𝐸 = 1𝑘𝑔 ∗ 4.187 ∗ (100 − 25) + 1 ∗ 2257 

 
314𝑘𝐽 + 2,257𝑘𝐽 = 2,571𝑘𝐽 

 

It can be seen from the calculation that the latent heat of vaporization is 7x greater than 

the energy required to heat from 25-100o C. This is important for cooling considerations 

because the heat energy of the fire is transferred from the fire to the heating and boiling of 

water; water withdraws energy from the fire, reducing its destructive power and energy. 

Every kilogram of room temperature water that that is heated and flashed into steam draws 

2,571 kJ from the fire. 

 

Energy is most efficiently drawn from the fire when water contact is as complete as 

possible. The method of delivery for the water will affect this contact efficiency such as mist, 

spray, and jet. Access to the deepest seated batteries will govern the water contact 

efficiency as well. When more water is in contact with the hot surfaces of the battery, the 

rate of the water-to-steam conversion process increases, which saps energy from the fire 

and reduces overall temperature as a result. 

 

Expanding on the prior section, if the following assumptions are reconsidered with the 

inclusion of latent heat of vaporization, the calculation follows: 

 

mcΔT + mΔHv = Qcell 

 

Where Qcell = 700 kJ. Therefore for 1 kg of battery cell: 

 

mH2O = Qcell / (cΔT + ΔHv) = 700 kJ / (4.1 kJ/kg oC * 75 oC + 2257 kJ/kg) 

 

= 700 kJ / (307.5 kJ/kg + 2257 kJ/kg) = 0.27 kg 
 

Using the conversion factor 3.7 kg/gal, the resulting water volume is 0.07 gal. Again 

assuming 1-3 minutes of battery burn duration, and up to 40 minutes for a slow duration 

failure, the water requirement is 0.07 gal over 1-40 minutes or 0.001-0.07 GPM per 

kilogram of battery. Note that this requirement is nearly 10x less than the thermal 

mass balance calculation in the previous section. The latent heat of vaporization is 

therefore a significant contributor to the cooling of the battery fire. 

 

 



 

Consolidated Edison 
Considerations for ESS Fire Safety 
 

 

DNV GL – OAPUS301WIKO(PP151894), Rev. 4  72 

February 9th, 2017 

 

 
Figure 34 A reactive cooling approach requires an oversized water flow 

requirement; whereas a system-level proactive approach enables a reduced water 

requirement.  

 

  
Figure 35 Regression coefficients of the ventilation requirement. 
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Figure 36 Regression coefficients for the water flow rate in GPM/kg demonstrate 

that the duration of the event and the water contact efficiency are the strongest 

drivers in reducing the water requirement. 

 

12.2.4 Summary of Water Extinguishing Calculations 

It can be seen in Table 17 that sizing the water requirement to the peak HRR leads to a 4-

170x oversizing of the water extinguishing system, when proactive and integrated safety 

approaches are more efficient and reduce the water requirement. 

 

The water contact efficiency of the extinguishing method is highly relevant to the overall 

cooling effectiveness. The calculations demonstrate physically possible water flow rates, 

however the testing is the most telling. As testing progressed, DNV GL was able to reduce 

the water requirement from 1.7 GPM/kg at the module level to 0.1 GPM/kg. Conservative 

factors accounting for water contact efficiency have resulted in DNV GL’s recommendations 

in Table 9.  
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Table 17 Summary of methodologies and results of the water requirement 

calculation. 

Method Water Requirement 

(GPM/kg) 

Cross Reference 

Module Testing 0.1 – 1.7 Figure 12 on page 

17 

Calculated by Peak HRR 1.7 Page 69 

Calculated Minimum Static 

Thermal Mass Balance 

0.015 Page 51, Table 7 

Calculated Time-Dependent 

Thermal Mass Balance 

0.02 - 0.6 Page 69 

Calculated by Thermal 

Mass Balance and the 

Latent Heat of Vaporization 

of Water 

0.001 – 0.07 Page 70 

 

Based on the testing results and the calculations, 0.07 GPM/kg (including latent heat of 

vaporization) and 0.1 GPM/kg (observed in testing a multi-module configuration) brackets a 

significant range in heating and cell failure rate scenarios. A value of 0.1 GPM/kg appears to 

be a highly conservative extinguishing rate as it does not account for the added benefit of 

latent heat of vaporization and it provides a substantial compensation for water contact 

efficiency. 

 

12.3 Why Bowtie Models? 

Cell level safety and system level safety are two different things. Assessing the risk of 

external abuse factors can be accomplished with a risk analysis at the site. This technique 

permits the visualization of all possible threats that may cause a top event, such as battery 

failure, to occur. Putting barriers in place to prevent such events may increase safety of the 

system overall. The diagram illustrates a generic battery failure model, illustrating that a 

number of threats (left side of the diagram) can be prevented from leading to the top event 

– which is loss of battery control – with barriers in place such as active monitoring and 

proactive controls.  

 

An example shown is mechanical damage by the red arrows progressing from the left of the 

diagram to the right. In this example, there may be monitoring methods in place that did 

not react quickly enough to identify and prevent consequences of mechanical damage, and 

other barriers (such as physical barriers) may have failed. If these barriers are breached 

and the top event occurs, then a possible consequence is thermal runaway. There may also 

be reactive controls such as fire alarms, automatic module disconnects, or emergency 

cooling systems to draw heat from the battery before the thermal runaway threshold is 

reached. Either side of the Bowtie model may be expanded into multiple threat or 

consequence layers, depending on the detail of the model. 

 

The Bowtie model is the highest level analysis that can be done and may be performed in 

tandem with or in lieu of a failure mode effects and criticality analysis (FMECA). The FMECA 

process involves a listing of all possible failure modes and a relative ranking of the 

probability of their occurrence. The Bowtie model adds a visual representation of the 

incident paths, the consequence of their occurrence, the barriers that are in place to prevent 
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the occurrence, and the escalation factors that can either defeat barriers or increase the 

probability of the event occurring. Escalation factors are typically included on the left hand 

side of a Bowtie model and demonstrate how outside factors increase the likelihood of a 

barrier failure. Barrier defeating mechanisms can occur on either side of the top event in the 

figure, but are more commonly included in the right hand side. The list of possible failure 

modes in the FMECA analysis is a rank order list of all possible incident pathways diagramed 

in the Bowtie model. Thus the Bowtie model is descriptive and qualitative in nature, while 

the FMECA analysis is more quantitative. The Bowtie output can easily be converted to a 

FMEA output and vice versa. Together, the Bowtie and the FMECA listing can be used to 

address risks and outline recommendations for improvement in safety systems.  

 
Figure 37 BowTie analysis permits the visualization of threats to a top event, such 

as loss of battery control, and ties these threats to consequences. 
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12.4 Heat Load from Li-ion Battery Failures 

 
Figure 38 Battery weight and the peak room temperature are positively correlated.  

 

13.0 APPENDIX 3: TESTING PLAN AND APPROACH 

The total project scope for the Consolidated Edison-New York State Energy Research and 

Development Authority (NYSERDA) BESS program is shown below. It includes four project 

tasks with a final report, which also includes the development of guidelines and training 

materials.  

Literature Review 

A literature review concisely summarizing the findings from previous safety testing 

conducted on the specific battery chemistry families tested in this scope of work. 

Additionally, a review of sodium sulfur and nickel sodium chloride batteries, not being tested 

in this scope of work, was completed.  

Chemistries Participating in the Program 

1. NCM (4 vendors) 

2. LiFePO4 (2 vendors) 

3. LTO 

4. Lead Acid 

5. Vanadium Redox 

6. An additional Li-ion chemistry described as BM-LMP 
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Small Scale Testing Parameters Measured 

1. Heat release rate  

2. Species and rate of release of gasses liberated during a burn and as a result of 

application of suppression agents 

3. Species and volume of liquids or solids released during a burn and as a result of 

application of suppression agents 

4. Perform limited suppression agent testing of a small number of suppressants: Water, 

F-500, FireIce®, and PyroCool®. Testing of suppression release rates for water, or if 

water is deemed ineffective or unsafe the next best candidate suppressant identified, 

will also be performed. 

5. Observe for presence of electrical arcing or mini-explosions and post burn re-ignition 

Computer Modeling 

Computer modeling was used to extrapolate small scale burn test results to larger scale fire 

scenarios involving battery racks. A model at the system scale (rack level) was constructed 

for each of the chemistries tested. Model predictions were validated through comparison 

with burn testing of small units. 

 

Final Report 

The final report (this document) includes the following for each family of chemistries: 

findings from the literature review, results from the small scale cell level tests, results of the 

system size modeling, an assessment of risk at the system scale, effectiveness of 

extinguishers and techniques, and any other code relevant findings that emerge. First 

responder training materials and guidelines are also a deliverable from this report. 

The testing program is designed to address two hazards: 1) toxic or flammable off gases as 

well as solids and liquids released during the burn and during fire suppression, and 2) heat 

load and release rate. The testing program is designed to determine what toxic and 

flammable gases are present as a function of chemistry and when they are released during 

the fire. The heat release data provides scalable data as a function of chemistry to 

determine passive fire protection requirements (as part of container or room design), as 

well as the quantity and duration of release for fire extinguishers.  

13.1 Design of Experiments 

Extinguisher tests were performed on cells that demonstrated the best burn properties for 

testing. All module tests were also subject to extinguishing. Vanadium redox and lead acid 

electrolyte tests were performed in an autoclave (without direct fire) to examine the 

volatility of the electrolyte in high heat conditions. There were seven donated battery 

chemistries to the program as well as two volunteer participants. 

13.2 Combustion Gas and Particulate Matter Analysis  

Of chief concern to the fire services and first responders are CO, O2, H2S and 

LEL/combustible values. There are additional risks of fluoridated compounds (F2 and HF), 

SO2, VOCs and H2. DNV GL monitored these during the tests using an FTIR gas analyzer 

from Gasmet (Figure 39) as well as gas chromatography bags for post-test analysis.  

Additionally, coupon sampling was performed to measure ash, soot and particulate matter 

emitted and deposited during the fire, in addition to analysis of the battery debris. These 

coupons and debris measurements will inform hazmat risks during overhaul and after fire 

ground operations.  
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13.3 Heat Release Rate 

ASTM9 tests were modified and combined to measure the heat release rate of the batteries. 

Heat release rates as a function of time and fire stage were calculated using a thermopile 

built around the battery as well as thermocouples around the chamber including at inlet and 

outlet. DNV GL was able to quantify heat release rate (kJ/s or kW or BTU/min) and fire load 

per mass of battery (BTU/lb. or kWh/kg). As standardized sizes and footprints do not yet 

exist, these parameters provide better insight into the fire hazard than the typical ASTM 

approach per unit area (per ft2 or per m2). 

The power and energy of the fire per unit mass of battery provided data to estimate the 

required extinguisher flow rates or mass. The heat removal potential of the extinguisher 

was estimated by calculation prior to the extinguisher test by matching the battery mass to 

the required extinguisher mass (mcT) with an added safety margin.  

13.4 Procedure 

The setup for all tests is depicted in the figure below. Additionally, all batteries underwent 

multiple tests and state of charge (SOC) was varied to account for differences in energy 

levels10. Battery voltages were measured during and after each test to determine their 

potential for re-ignition, if any. 

 
Figure 39 Large abuse test chamber design for battery fire and extinguishing 

testing.  

 

                                           
9 ASTM 906: Standard Test Method for Heat and Visible Smoke Release Rates for Materials and Products Using a 

Thermopile Method, ASTM 1354: Standard Test Method for Heat and Visible Smoke Release Rates for Materials 
and Products Using an Oxygen Consumption Calorimeter, and ASTM E1623: Standard Test Method for 
Determination of Fire and Thermal Parameters of Materials, Products, and Systems Using an Intermediate Scale 
Calorimeter (ICAL) 

10 Current plan is for testing at 50% and 100% SOC 
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13.4.1 Testing Procedure: Lithium Battery Gas Sampling, No Extinguishing11 

Heating was accomplished with a radiative electrical heating element and hot point ignitor to 

heat the lithium batteries to the point of sublimation or off gassing and ignite any 

flammable gases produced or released. Testing was recorded with regular image and 

thermal video. 

 Step 1: Put battery in chamber, verify function of all sensors. Begin filming. 

 Step 2: Compile gas sensor baselines, capture ambient gas bag for baseline 

 Step 3: Initiate radiative heating element. Monitor temperature battery. 

 Step 4: Gas bag sample. Monitor temperature and gas sensors. Heat rise may last 

10 minutes to one or more hours. Monitor for flammables such as hydrogen and 

VOCs. 

 Step 5: Record increasing heat with thermocouple measurements. Gas bag sample 

as appropriate 

 Step 6: Monitor for peaking heat. Gas bag sample as appropriate. Monitor gas 

sensor and thermocouples. This may occur in durations < 5 minutes. 

 Step 7: Monitor decaying heat. Gas bag sample as appropriate. Monitor and record 

gas sensor and thermocouple data.  

 Step 8: Monitor decaying heat until temperatures reach safe levels. May take hours 

or overnight. 

 Step 9: Once battery remains are deemed safe, collect surface swabs, coupons, PPE 

swabs, and secure battery in flame resistant enclosure for posttest observation. 

 Step 10: Battery remains will be secured and monitored (video and temperature) for 

24 hours. If re-ignition does not occur, batteries will be observed and intentionally 

re-ignited the following day to observe remaining fire load.12 

13.4.2 Testing Procedure: Lithium Battery Gas Sampling With 

Extinguishing13 

With basic off gas testing complete, a range of extinguishing agents as well as water were 

tested for effectiveness and reaction. Heat release rates were used to estimate required 

extinguisher flow rates and volumes. Battery remains were stored in flame resistant 

enclosures for 24 hours and monitored with video and thermocouples for re-ignition. Testing 

was video recorded with regular image and thermal video. 

 Step 1: Put battery in chamber, verify function of all sensors. Begin filming. 

 Step 2: Compile gas sensor baselines, capture ambient gas bag for baseline 

 Step 3: Initiate radiative heating element. Monitor temperature battery. 

 Step 4: Gas bag sample. Monitor temperature and gas sensors. Heat rise may last 

10 minutes to one or more hours. Monitor for flammables such as hydrogen and 

VOCs. 

 Step 5: Record increasing heat with thermocouple measurements. Gas bag sample 

as appropriate 

                                           
11 Items in bold are actions to be determined as a function of testing progress – requires attentive monitoring by 

technician. 
12 No such events were observed.  
13 Items in bold are actions to be determined as a function of testing progress – requires attentive monitoring by 

technician. 
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 Step 6: Execute extinguisher based on recommended extinguisher use14. Monitor and 

record temperature and gas sensors. Gas bag sample immediately after. 

 Step 7: Monitor decaying heat. Gas bag sample as appropriate. Monitor and record 

gas sensor and thermocouple data.  

 Step 8: Monitor decaying heat until temperatures reach safe levels. May take hours 

or overnight. 

 Step 9: Once battery remains are deemed safe, collect surface swabs, coupons, PPE 

swabs, and secure battery in flame proof enclosure. 

 Step 10: Battery remains will be secured and monitored (video and temperature) for 

24 hours. If re-ignition does not occur, batteries will be observed and intentionally 

re-ignited the following day to observe remaining fire load. Battery will be allowed to 

burn out on its own to ensure complete destruction and remove change of re-

ignition. 

13.4.3 Testing Procedure: Flow and Lead Acid Battery Electrolyte (liquid) 

A sealed autoclave with heater was used to contain the test. A sample of either liquid 

(vanadium redox) or acid soaked glass mat (Pb AGM) was placed in a smaller container 

within the autoclave. The autoclave was heated and off gases measured. 

 Step 1: Put electrolyte (liquid or wet glass mat) in autoclave, verify function of all 

sensors. Electrolyte for each test will be taken from batteries charged to different 

SOCs to maintain SOC variance in testing. 

 Step 2: Compile gas sensor baselines, capture ambient gas bag for baseline before 

heating 

 Step 3: Initiate radiative heating element. Monitor liquid and ambient temperature.  

 Step 4: Collect gas bag sample. Monitor temperature and gas sensors. If 

electrolyte is not expected to heat exothermically, monitor that heat rise is 

consistent with controller setting. Monitor for flammables such as hydrogen, VOCs, 

and sulfuric gases (SO2 and H2S). 

 Step 5: Record increasing heat with thermocouple measurements. Gas bag sample 

as appropriate 

 Step 6: Continue heating to predetermined temperature15. Collect gas bag sample 

as appropriate. Monitor gas sensor and thermocouples. This may occur in durations 

< 5 minutes. 

 Option Step 7A: Attempt spark ignition. If fluid vapor is known to be inert, this step 

shall be skipped.  

 Option Step 7B: Execute extinguisher. Monitor and record temperature and gas 

sensors. Gas bag sample immediately after. 

 Step 8: Monitor decaying heat. Gas bag sample as appropriate. Monitor and record 

gas sensor and thermocouple data.  

                                           
14 Different extinguishers, including automated extinguishers, have different guidelines for use and deployment. 

Execution of extinguisher will be based on FDNY recommendations and use cases. 
15 Peak temperature for flow batteries may vary. Temperature may be based on common class A/B/C/D fire 

temperatures to determine fluid behavior during boiling or combustion. Max testing temperature may specified 
by NYSERDA or Con Ed. 
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 Step 9: Monitor decaying heat until temperatures reach safe levels. May take hours 

or overnight. 

13.4.4 Testing Procedure: Lead Acid Battery Lead (solid)16 

As multiple risks exist with burning lead and lead oxides, a different approach was taken to 

test the lead acid batteries. This test involved burning a small amount of lead in a simple, 

class “A” fire17 to determine the amount of lead vaporized and deposited on the surrounding 

surfaces. This testing took place in a tightly contained enclosure to minimize lead 

contamination. As class “A” fires are not uncommon to the fire service, the focus was to 

quantify the risk posed by lead and lead oxides. 

 Step 1: Place small, known quantity of lead plate and lead oxide in class A material. 

Material will be taken from batteries charged to different SOCs to maintain SOC 

variance in testing. 

 Step 2: Place coupons and ensure swab areas are clean, ensure container sealed 

except for air inlets 

 Step 3: Ignite class “A” materials  

 Step 4: Collect gas bag sample, monitor temperature. Allow fire to burn out on its 

own. 

 Step 5: Let container sit, allowing lead vapor to settle 

 Step 6: Open container with appropriate PPE, collect sample coupons, all solid waste, 

and surface swabs.  

 Step 7: Reseal container for disposal or re-use. 

 

 

 

 

 

 

 

 

 

 

                                           
16 No HRR will be performed on the lead acid or flow components as the energy storage portions of these 

technologies are non flammable, only the balance of system will add to the fire load. 
17 Likely PTFE or PET plastic or basic construction materials (wood). 
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Table 18 Battery burn tests without extinguishing, combustible batteries only18 

Stage 

of Fire 

Gases Analyzed Information 

Gained From Gas 

Analysis 

Information 

from Coupons 

and PPE 

samples 

Information from Heat 

Release Rate 

Testing Standards used 

Before 

fire 

(Background) Background gases, 

baseline 

measurement. 

Coupon and 

turnout gear prior 

to damage. 

Turnout gear 

“as is” 

condition. Bare 

coupons before 

contamination 

  

Incipien

t/ 

Ignition 

Sensors: CO, CO2, 

O2, H2S, HF, F2, 

SO2, VOCs, H2, LEL 

 

Gas 

Chromatography 

Bags, post test 

analysis: VOCs, 

fluoride 

compounds, CO, 

CO2, heavy 

metals19 

Toxic or flammable 

gases during fire 

incipient stage. 

 Early stage heat release 

rate, potential 

combustibility of 

radiantly heated batteries 

Modified ASTM 906 

(thermopile); modified 

ASTM 1354 (O2 

consumption 

calorimetry) ; modified 

ASTM 1623 (intermediate 

scale calorimetry) 

Rising 

heat 

Same Evolution of gases 

as fire climaxes 

 Accelerating heat release 

rate, O2 consumption, 

CO production20, 

thermopile temperatures 

Same 

Heat 

Climax 

Same Gas composition 

during fire climax 

 Peak heat loads, O2 

consumption 

Same 

Decayin

g fire 

Same Gas composition as 

fire evolves and 

decays 

 Heat decay rate Same 

Fully 

decaye

d fire 

Same Background gases 

after fire has 

decayed completely 

 Determination of 

potential for re-ignition 

Same 

Debris (Background) Residues and 

HAZMAT 

conditions. 

Residues and 

HAZMAT 

considerations, 

degradation to 

PPE 

Turnout gear after 

exposure. Coupons for 

SEM/EDAX/XRD. Ion 

chromatography may be 

performed with swabs 

from turnout gear. 

 

 

 

                                           
18 See below test procedures for flow battery electrolytes 
19 If contained within battery, based on MSDS 
20 Compliments gas analysis 
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Table 19 Battery burn or heat21 tests with extinguishing 

Stage of Fire Gases 

Analyzed 

Information Gained 

From Gas Analysis 

Coupons and PPE 

samples 

Heat Release 

Rate 

Testing 

Standards 

Used 

Before fire (Background) Background gases, 

baseline measurement. 

Coupon and turnout gear 

prior to damage. 

Turnout gear “as is” 

condition. Bare 

coupons before 

contamination 

  

Incipient Sensors: CO, 

CO2, O2, H2S, 

HF, F2, SO2, 

VOCs, H2, LEL 

 

Gas 

Chromatography 

Bags, post test 

analysis: VOCs, 

fluoride 

compounds, CO, 

CO2 

Toxic or flammable gases 

during fire incipient stage. 

 Early stage heat 

release rate, 

potential 

combustibility of 

radiantly heated 

batteries 

Modified ASTM 

906 

(thermopile); 

modified ASTM 

1354 (O2 

consumption 

calorimetry) ; 

modified ASTM 

1623 

(intermediate 

scale 

calorimetry) 

Rising heat Same Evolution of gases as fire 

climaxes 

 Accelerating 

heat release 

rate, O2 

consumption, CO 

production22 

Same 

Heat Climax Same Gas composition during 

fire climax 

 Peak heat loads, 

O2 consumption 

Same 

Extinguisher 

Deployment 

Same23 Changes in gas 

composition as a result 

of extinguishing 

Changes in residues 

as a result of 

extinguishing, 

HAZMAT impact 

Heat removal 

rate24
 achieved 

with 

extinguisher 

Same 

Decaying fire Same Gas composition as fire 

evolves and decays. 

Changes in gas 

composition as a result 

of extinguishing 

 Heat decay rate, 

ability to 

sustain cooling 

with 

extinguisher 

Same 

Fully decayed 

fire 

Same Background gases after 

fire has decayed 

completely. Changes in 

gas composition as a 

result of extinguishing.  

 Accelerated 

cool down rate 

with 

extinguisher 

 

Debris (Background) Residual fumes. Changes 

in gas composition as a 

result of extinguishing. 

Residues and HAZMAT 

considerations. 

Changes in residues 

as a result of 

Turnout gear 

after exposure. 

Coupons for 

SEM/EDAX/XRD. 

 

                                           
21 Flow battery electrolytes may be heated to achieve the simulation of external heating due to a fire. Some flow 

battery electrolytes are not expected to be exothermic. 
22 Complements gas analysis 
23 To be compared against benchmark “without extinguishing” 
24 Evaluation of heat management as a result of extinguishing will inform firefighter extinguisher guidelines 
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extinguishing, 

HAZMAT impact, 

degradation to PPE 

Ion 

chromatography 

may be 

performed with 

swabs from 

turnout gear. 

Change in 

residues as a 

result of 

extinguishing. 

Liquid samples 

for IC will 

determine if 

extinguisher 

liquid residues 

are toxic. 

13.5 Large Scale Burns 

Upon completion and evaluation of the small scale burn tests, and following or in parallel to 

the modeling of the data from those tests, large scale tests, at the module or pack level or 

bigger, were conducted to verify modeling results and determine unforeseen risks posed by 

larger systems. This phase of testing was performed in conjunction with Rescue Methods 

(RM) and involved the complete ignition of a full system or subsystem of an energy storage 

unit comprised of cells of the previously tested chemistries. These tests took place in a 

designated burn trailer used for the development of guidelines and training material for first 

responders as well as testing the effectiveness of extinguishing agents on a larger scale. 

Test units were secured overnight for observation of re-ignition and then intentionally re-

ignited 24 hours later to determine remaining fire load as well as to ensure complete 

destruction for safe disposal. Samples of the remaining battery, as well as residual run-off 

from the extinguisher and coupon samples from within the burn area were collected after 

each test. Thermal and regular video was taken.  
 

 

 

 



 

 

 

ABOUT DNV GL 
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables 

organizations to advance the safety and sustainability of their business. We provide 

classification, technical assurance, software and independent expert advisory services to the 

maritime, oil & gas and energy industries. We also provide certification services to customers 

across a wide range of industries. Combining leading technical and operational expertise, risk 

methodology and in-depth industry knowledge, we empower our customers’ decisions and 

actions with trust and confidence. We continuously invest in research and collaborative 

innovation to provide customers and society with operational and technological foresight. 

Operating in more than 100 countries, our professionals are dedicated to helping customers 

make the world safer, smarter and greener. 



Lithium-ion batteries removed from 
Warwick storage site following 2 fires  
Jul 03, 2023, 6:03am Updated on Jul 03, 2023 

By: News 12 Staff 

Lithium-ion batteries that emitted fumes and worried Warwick residents are 
being moved out of town. 

News 12 reported on two recent incidents – a days-long fire at a storage site 
on County Route 1 and fumes being emitted from a storage site on Church 
Street Extension. 

The batteries from the Church Street site were packaged and then removed 
on Monday, to be properly disposed of. 

Officials say the batteries burning at the CR-1 location haven't been removed 
but have cooled down, which will help with the investigation. 

Hazmat crews did 20 hours of air metering over three days. They told News 
12 that they did not find elevated levels of any chemicals related to the 
batteries. The school district also tested surfaces in buses and classrooms 
and found no residue of harmful chemicals. 

Warwick Town Supervisor Michael Sweeton says lithium-ion battery incidents 
should give state officials pause. 

"I think it behooves all of us, led by the state of New York, to step back and 
evaluate safety precautions with these things," he said. 

Both the operator of the storage sites and the manufacturer of the batteries 
told News 12 that they have workers on the ground at both sites and are 
investigating the cause alongside local fire officials. 
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DECOMMISSIONING	PLAN	
	
Updated	December	1,	2023.	See	highlighted	sections.	
	
PROJECT	BACKGROUND	
	
The	proposed	battery	energy	storage	system	(BESS)	Facility	is	an	open	configuration	consisting	of:	
an	array	of	multiple	individual,	fully	equipped,	containers	that	contain	racks	of	lithium-ion	batteries;	
thermal	management	 systems;	 control	 instrumentation;	 electric	 grid	 interconnection	 switchgear;	
and	on-board	fire	protection	system;	AC/DC	inverters;	transformers;	and	an	on-site	substation	that	
facilitates	connection	to	NYSEG’S	electric	grid.	Separate	from	the	Facility,	but	necessary	for	purposes	
of	connecting	it	to	the	electric	grid,	NYSEG	will	construct,	own,	and	operate	a	substation	adjacent	to	
the	Facility.		
	
The	proposed	BESS	facility	would	be	located	on	a	Commercial/Business	Park	(C/BP)	zoned	parcel	
totaling	94.5+/-	acres	on	24	Miller	Road,	Mahopac.		
	
	
INTRODUCTION	
	
This	Section	provides	a	general	description	of	the	decommissioning	activities	anticipated	in	support	
of	restoration	of	the	Project	Site	when	the	Facility	reaches	the	end	of	its	useful	life.	Decommissioning	
would	result	in	the	removal	of	Facility	equipment	from	the	Site,	thereby	rendering	the	cleared	Site	
available	for	redevelopment	for	another	future	use.	
	
A	 determination	when	 decommissioning	might	 occur	 depends	 on	 the	 BESS	 Facility’s	 anticipated	
useful	 commercial	 life.	 With	 routine	 maintenance,	 including	 periodic	 battery	 augmentation,	
replacements	or	upgrades,	Union	Energy	Center,	LLC	anticipates	that	the	proposed	BESS	Facility’s	
useful	life	will	be	a	minimum	of	20	years.		
	
When	the	Facility	reaches	the	end	of	its	useful	life,	an	updated	Decommissioning	Plan	based	on	this	
document	will	be	implemented	to	ensure	that	all	above-ground	Facility	components	will	be	removed	
such	that	the	Property	can	be	repurposed.	Decommissioning	will	be	accomplished	with	the	objective	
of	 maximizing	 the	 recycling/reuse	 of	 the	 installed	 BESS	 Facility’s	 equipment	 and	 materials	 and	
minimizing	the	amount	of	waste	to	be	disposed.	
	 	



 
 

 

	
PRE-PLANNING	
	
The	following	protocols/procedures	would	be	implemented	with	as	much	advance	planning	as	the	
still	operating	system	operation	allows.	This	Plan	anticipates	these	actions	would	be	completed	at	
least	six	(6)	months	prior	to	the	start	of	planned	equipment	deactivation	and	removal	activities.		
	

• Review	and	update	Decommissioning	Plan	(review/revise	as	required).		
• Establish	Decommissioning	Schedule	with	key	Milestone	Dates.		
• Notify	all	Authority(ies)	having	Jurisdiction	(AHJ).	
• Establish	Division	of	Responsibilities	(DOR)	Matrix.		
• Gather	all	of	the	BESS	systems’	technical	information	including,	but	not	limited	to:		

o Instruction	manuals		
o As-built	drawings		
o Equipment	weights		
o MSDS	sheets		

• Establish	Safety	Response	Plan	for	decommissioning	activities.	
• Review	system	arc	alash	report	to	determine	personal	protection	equipment	(PPE)	arc	alash	

levels	required	for	decommissioning	tasks	and	obtain	required	PPE	as	prescribed	in	NFPA	
70E	Standard	for	Electrical	Safety	in	the	Workplace.		

• Review	 all	 systems	 adjacent	 to	 and	 supporting	 the	 BESS	 that	 may	 be	 impacted	 by	
decommissioning	and	determine	means	of	protecting	said	systems.	These	systems	include	
but	 are	 not	 limited	 to:	 structural	 elements;	 building	 penetrations;	 means	 of	 egress;	 aire	
detection	 and	 suppression	 systems	 and	 interface	 points;	 communication	 equipment	 and	
interface	 points;	 and	 electrical	 interconnecting	 equipment	 including	 the	 Facility’s	 on-site	
substation	and	NYSEG’s	substation.		

• Determine	salvage	value	of	components	and	disposal	fees.	Establish	a	list	of	components	to	
be	disposed	of	in	one	of	the	following	categories:		

o Salvage/recycle		
o Special	disposal	required		
o General	disposal		
o Resell/repurpose	

• Contact	 receiving	 entities	 to	 establish	 quantities,	 schedule,	 ainancial,	 and	 logistical	
information.		

• Prepare	shipping	Chain-of-Custody	paperwork	and	labeling	per	governing	requirements.		
• Obtain	any	special	tools	and	equipment	necessary	for	disassembly	as	required.	

	
  



 
 

 

GENERAL	CONSIDERATIONS	
	
The	following	general	considerations	should	be	adhered	to	prior	to	and	during	the	decommissioning	
process.		

• An	identiaication	of	all	energy	sources	(batteries,	connected	batteries	in	other	enclosures	or	
structures),	inverters	[also	known	as	power	conversion	systems	(PCS)],	DC	bus	pre-charge	
power	 supplies,	 UPS,	 support	 equipment	 with	 batteries,	 and	 AC	 or	 DC	 auxiliary	 power	
equipment	and	distribution	systems.		

• Information	about	PPE	and	requirements	for	use	as	needed	(site	dependent),	noting	that	each	
electrical	equipment	cabinet	should	already	have	shock	and	arc	alash	warning	labels	applied	
as	per	NFPA	70E.		

• A	notiaication	that	the	ESS	should	be	discharged	to	its	safe	state	of	charge	for	transport.		
• Assurance	that	during	the	decommissioning	process,	critical	support	equipment	such	as,	but	

not	 limited	 to,	 aire	 detection	 and	 suppression	 equipment,	 electrical	 circuits	 to	 facilitate	
decommissioning,	and	so	forth,	remain	operational	to	the	extent	possible.		

• A	warning	 not	 to	 disconnect	 any	 ESS	 grounding	 until	 all	 energy	 sources	 are	 isolated	 and	
locked	out.		

• A	notiaication	to	disconnect	and	shut	down	all	batteries	and	support	or	auxiliary	equipment	
associated	with	the	system	or	its	component	parts.		

• Isolation	of	all	energy	sources,	starting	with	those	with	highest	fault	current,	by	isolating	the	
AC	POI,	then	isolating	each	inverter/MV	transformer,	then	the	battery	strings	and/or	racks,	
then	isolating	the	individual	battery	modules	in	each	string/rack/blade.		

• The	need	to	mechanically	uninstall	battery	trays	and	place	them	into	original	or	equivalent	
packing	materials	or	protect	terminals.		

• Information	on	disposal	material	associated	with	the	BESS.		
 
Decommissioning	 procedures	 vary,	 and	 therefore	 BESS	 manufacturer’s	 instructions	 will	 also	 be	
followed. 
	
	
DISASSEMBLY	OF	EQUIPMENT	AND	MATERIALS	
	
The	following	steps	will	govern	the	removal	of	equipment	and	materials	after	the	BESS	preparation	
(described	above)	has	been	completed.	

1. Review	DC	arc	 alash	reports	and	 labels	and	utilize	PPE	appropriate	 for	 the	designated	arc	
alash	hazard	level.	

2. The	 Facility	 will	 be	 disconnected	 from	 NYSEG’s	 grid	 at	 the	 Facility’s	 POI;	
inverter/transformers	 from	 the	 AC	 collection	 system;	 containers/enclosures/blocks	 from	
the	inverter;	MV	transformer,	then	individual	racks	and/or	strings	from	DC	bus	system.	

3. If	state	of	charge	has	been	taken	down	to	0%	as	part	of	system	preparation,	safety	grounds	
will	be	applied	to	the	DC	bus	of	each	rack.	If	modules	are	being	removed	at	a	non-zero	state	
of	charge,	safety	grounds	won’t	be	applied,	and	all	work	will	be	performed	with	appropriate	
shock	protection,	treating	components	as	potentially	energized.	



 
 

 

4. Disconnect	and/or	segment	individual	groups	of	modules	into	segments.	
5. Remove	battery	modules.	
6. Remove	cooling	media	(as	applicable);	store	and	dispose	of	per	MSDS	instructions.	
7. Remove	any	aire	suppression	media	and	equipment	after	all	modules	have	been	removed.	
8. Remove	 remaining	 project-owned	 aixed	 equipment	 and	 project-owned	 interconnecting	

equipment	at	the	original	equipment	location.	
9. Perform	 ainal	 Site	 waste	 removal,	 including	 removal	 of	 rental	 equipment,	 tools,	 and	

demolition	materials	at	the	original	equipment	location.	
	
The	substation	owned	and	operated	by	NYSEG	will	remain	in	place	in	perpetuity	and	is	not	subject	
to	this	decommissioning	plan.		
	
	
DECOMMISSIONING	PHASES	
	
Actual	decommissioning	shall	proceed	in	four	major	phases:	

1. Removal	 of	 Specialized	 Equipment:	 For	 removal	 of	 specialized	 installations,	 electrical	
equipment	shall	be	de-energized,	and	all	hazardous	materials	associated	with	or	housed	in	
that	equipment	shall	be	removed	for	recycling/disposal,	including	batteries.	Equipment	racks	
can	be	a	source	of	scrap	metal.	

2. Removal	of	Basic	Structures:	For	removal	of	basic	structures,	dismantling	should	airst	occur.	
Much	of	this	material	would	be	sold	as	scrap	metal.	

3. Removal	 of	 Foundations:	 For	 removal	 of	 foundations,	 to	 the	 extent	 required,	 piping,	 and	
utilities,	 excavation	would	be	necessary.	The	 airst	part	of	 this	phase	would	be	 removal	of	
aboveground	piping,	followed	by	excavation	and	removal	of	foundations	(with	appropriate	
disposal	 of	 the	 concrete	 and	 steel	 girders),	 and	 excavation	 and	 piecemeal	 removal	 of	
underground	piping.		

4. Backaill,	reseeding,	and	general	landscaping	of	excavated	areas	as	required.	
	
	
	
SALVAGE	VALUE	
	
It	is	expected	that	the	aboveground	portion	of	the	Facility’s	components	would	be	offered	for	sale	or	
for	 salvage	or	 scrap	value.	 For	 example,	 there	will	 be	 a	number	of	high-value,	 rare	metals	 in	 the	
project,	such	as	graphite,	copper,	and	lithium	that	are	expected	to	retain	value.	Even	if	there	were	no	
market	 for	 the	purchasing	of	 the	Facility’s	 components	 for	 salvage	purposes,	 the	aggregate	scrap	
value	of	the	equipment	and	structures	are	anticipated	to	be	more	than	sufficient	to	offset	the	costs	
for	complete	dismantling,	demolition,	and	removal	of	the	BESS	Facility.		
	
	
	
	



 
 

 

	
	
	
	
	
DECOMMISSIONING	SECURITY	
	
The	proposed	BESS	must	provide	a	financial	assurance	to	ensure	decommissioning	and	removal	of	
the	BESS	Facility	and	its	ancillary	supporting	equipment	and	infrastructure	with	a	parent	company	
guarantee,	a	 letter	of	credit,	bond	or	other	suitable	guarantee	to	 the	Town.	The	overall	goals	and	
objectives	 of	 the	 security	 for	 a	 BESS	 facility	 are	 to	 ensure	 adequate	 funds	 are	 available	 to	
decommission	and	remove	the	project,	such	that	the	property	can	be	functionally	similar	to	its	state	
pre-construction.	 The	 decommissioning	 security	 amount	 will	 be	 determined	 by	 the	 anticipated	
facility	removal	costs	net	of	facility	components	salvage	and/or	resale	value.		
	
Estimated	decommissioning	costs	are	listed	in	the	table	below	and	predicted	to	be	roughly	$5.5M.	
The	 source	 of	 the	 estimate	 is	 from	East	 Point	 Energy’s	 experience	with	 other	 projects	 and	 from	
engineering	staff.	It	is	recommended	that	the	financial	security	(in	one	of	the	forms	listed	above)	be	
posted	in	year	20.	At	or	prior	to	year	20,	East	Point	would	hire	a	mutually	agreed	upon	subject	matter	
expert	 to	establish	the	decommissioning	costs	net	of	salvage/resale	value.	East	Point	 is	willing	to	
discuss	the	structure	and	timing	further	to	address	any	of	the	Town’s	concerns.		
	
Ultimately,	project	abandonment	is	a	low	risk	for	BESS	projects	for	several	reasons.	First,	BESS	are	
very	capital	intensive	but	have	fairly	low	operating	expenses,	meaning	that	there	is	a	strong	incentive	
to	keep	the	project	performing	at	a	high	level	for	the	duration	of	the	project	lifetime.	Furthermore,	
BESS	projects	can	have	a	salvage	value	that	is	greater	than	the	decommissioning	costs,	giving	a	strong	
incentive	to	take	care	of	the	project	at	the	end	of	the	life	cycle.		
	
	 	



 
 

 

Estimate	of	Decommissioning	Costs	for	Union	Energy	Center	
	
	
Description  Cost ($) 
1. Disassembly and Disposal  

Overhead and Management Removal Activities  $         52,500.00  
Transformer(s) with foundations  $         59,325.00  
Battery Storage Container(s) with foundations  $       259,875.00  
Fence  $         14,175.00  
Gravel & Road  $         42,000.00  
Batteries  $    2,782,500.00  
Subtotal  $    3,210,375.00  

  
2. Site Restoration  

Re-Seeding (fenced area only)  $           4,725.00  
Re-Grading (Gravel area & road  $           9,450.00  
Subtotal  $         14,175.00  

  
3. Salvage  

Transformers  $        (28,350.00) 
Battery Storage Containers  $      (323,400.00) 
Fence  $          (5,040.00) 
Batteries, Inverters  $ (10,000,000.00) 
Subtotal  $ (10,356,790.00) 

  
4. Net Decommissioning Costs  

Disassembly, Disposal & Site Restoration  $    3,224,550.00  
Disassembly, Disposal & Site Restoration (20 years @ 2% inflation)  $    4,791,511.68  
Salvage Value (20 years)  $ (10,356,790.00) 
Net Decommissioning Costs  $   (5,565,278.32) 

	
	



 

 

	
Union	Energy	Center	PILOT	Proposal	
	
Highlights	include	modifications	as	of	December	1,	2023.		
	
Union	Energy	Center,	LLC	is	a	proposed	116-megawatt	(MW)	battery	energy	storage	system	located	
at	24	Miller	Road,	Mahopac,	NY.	The	Carmel	Planning	Board	requested	that	East	Point	Energy,	the	
owner	of	the	project,	provide	a	proposed	Payment-in-Lieu-of-Taxes	(“PILOT”)	to	the	Town,	County,	
and	schools.		
	
East	Point	Energy	has	had	in-depth	discussions	with	multiple	stakeholders	in	Putnam	County	as	it	
pertains	to	a	PILOT,	including	the	Carmel	Assessor,	Putnam	County	Economic	Development,	and	the	
Putnam	County	Industrial	Development	Agency	(“IDA”).	First,	it	is	worth	stating	that	there	is	no	state	
guidance	on	assessing	battery	energy	storage	projects.	However,	many	AHJ’s	in	NY	recognize	that	
some	components	of	the	project	are	considered	“real	property”	which	is	taxable—like	the	containers	
and	 affixed	 structures,	while	 other	 components	 like	 the	 batteries	 themselves	 constitute	movable	
machinery	 or	 equipment	 under	Real	 Property	Tax	 Law	Section	102(12)(f)	 and	 therefore	 are	 not	
subject	to	property	tax.	The	batteries	represent	a	significant	portion	of	the	capital	expenditure	of	the	
project.		
		
East	Point	has	proposed	to	the	IDA	three	different	scenarios	for	real	property	taxes.	The	following	
approach	would	allow	for	flexibility	if	the	project	electrical	capacity	were	to	be	modified.		
		

1. 15-year	PILOT:	$2,000/MW/year	($232K/year)	
2. 20-year	PILOT:	$2,500/MW/year	($290K/year)	
3. 25-year	PILOT:	$2,750/MW/year	($319K/year)	

	
Importantly,	 any	 taxes	owed	 to	 the	Fire	Department	would	not	be	abated.	Therefore,	 the	project	
would	pay	an	additional	~$58,000	in	year	1.	Further	detail	can	be	seen	in	the	attached	spreadsheet.		
		
The	IDA	has	also	suggested	waiving	some	county	and	state	sales	tax	payments,	such	that	the	project	
would	pay	0.375%	for	a	limited	period	of	time.	The	Project	does	not	intend	to	include	the	mortgage	
exemption	in	its	PILOT	application.	The	PILOT	would	provide	Union	Energy	Center	a	predictable	and	
manageable	tax	rate	that	would	allow	the	project	to	be	built.	Without	a	PILOT,	the	project	would	be	
unfeasible.	The	Town/Schools/County	benefit	for	all	the	reasons	described	in	the	project	narrative,	
including	a	dramatic	increase	of	the	baseline	taxes	(according	to	our	landowner,	the	property	paid	
$11,758	in	2022	to	Town,	County,	and	Schools),	construction	jobs,	critical	electrical	infrastructure	
and	reliability,	all	while	having	minimal	impacts.	
		
East	Point’s	proposal	is	not	without	precedent.	While	every	project	has	unique	characteristics	and	
should	be	treated	individually,	there	are	several	projects	in	upstate	NY	that	demonstrate	East	Point’s	
offer	is	above	and	beyond	what	similar	projects	have	paid:	
		



 

 

1. Orange	County:	A	set	of	three	projects	agreed	to	pay	~$1500-$2000/MW/year	over	15	years	
(payment	rose	gradually	over	time).	Agreed	to	in	2022.		

2. Town	of	Hamburg:	Project	agreed	to	pay	~$1000-$1200/MW/year	over	20	years	(payment	
rose	gradually	over	time).	Agreed	to	in	2022.		

3. Wyoming	County:	Project	agreed	to	pay	~$1500-$2400/MW/year	over	20	years	(payment	
rose	gradually	over	time).	Agreed	to	in	2022.		

4. City	of	Mechanicsville,	Town	of	Stillwater:	Project	agreed	to	pay	~$750-800/MW/year	over	
15	years	(payment	rose	gradually	over	time).	Agreed	to	in	2019.		

		
The	PILOT	negotiation	is	a	work	in	progress	that	will	not	be	completed	for	at	least	several	months.	
However,	we	believe	that	this	offer	should	provide	the	Planning	Board	with	a	meaningful	sense	of	
the	positive	tax	impacts	as	they	consider	our	site	plan.	
	
	
Assessment	&	PILOT	Comparison	
	
The	Planning	Board	requested	the	Project	provide	an	estimated	assessed	value	of	the	project	over	its	
lifetime,	so	that	the	size	of	the	PILOT	can	be	put	in	context.	As	mentioned	above,	this	exercise	assumes	
that	the	batteries	themselves	are	not	taxable,	though	this	will	need	to	be	confirmed	by	the	NY	State	
Department	of	Taxation	and	Finance	as	well	as	the	Carmel	Assessor.	These	entities	will	also	need	to	
provide	context	on	the	assessment	methodology.	For	the	purposes	of	this	exercise,	we	are	assuming	
that	a	“cost-based”	methodology	is	used.		
	
The	 attached	 spreadsheet	 walks	 through	 our	 estimate	 of	 the	 payments	 due	 to	 the	
Town/County/Schools/Fire	before	and	after	a	PILOT.	There	are	a	number	of	columns,	but	the	main	
takeaway	 can	 be	 found	 in	 the	 highlighted	 columns.	 The	 purple	 shows	 the	 annual	 estimated	 tax	
payments	without	 a	 PILOT	 (excluding	 sales	 tax),	 and	 the	 green	 columns	 show	 the	 annual	 PILOT	
payment	 (excluding	 sales	 tax)	 in	 the	 proposals	 outlined	 above.	 These	 show	 the	 project	 paying	
between	$14.2-19.1	million	dollars	to	the	Town/County/Schools/Fire	over	a	30-year	period.	Since	
the	Project	has	not	yet	negotiated	a	PILOT,	the	exact	breakdown	of	payments	to	the	Town,	County,	
and	Schools	cannot	be	determined	is	unknown.		

https://www.ocnyida.com/wp-content/uploads/06-15-22-OCIDA-General-Packet-1.pdf
http://www.hamburgida.com/application/files/6516/4700/7802/Project__Agent_Agreement.pdf
https://wycoida.org/DocumentCenter/View/825/Orangeville---PILOT-executed?bidId=
http://mechanicville-stillwater-ida.org/wp-content/uploads/2019/03/KCE-Project-Agreement.pdf
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3 Garrett Place, Carmel, New York 10512   (845) 225-9690   Fax (845) 225-9717 
www.insite-eng.com 

Z:\E\21120100 East Point Energy, Union Valley Road\Correspondence\2023\120423cbp-subdivision.doc 

December 4, 2023 
 
Town of Carmel Planning Board 
60 McAlpin Avenue 
Mahopac, New York 10541 
 
RE: Union Energy Center, LLC Subdivision 
 24 Miller Road 
 Mahopac, NY 10541 

TM#’s: 86.11-1-14 
 

Dear Chairman Paeprer and Members of the Board: 

Please find enclosed the following plans and documents in support of an application for subdivision 
approval for the above referenced project: 

• Preliminary Subdivision Plat, dated December 4, 2023. 

In response to comments received from Director of Code Enforcement, Michael Carnazza, dated 
November 8, 2023, we offer the below responses: 

1. This comment is acknowledged. 

2. This comment is acknowledged. 

3. This comment is acknowledged. 

4. The requested zoning table, lot depth and lot width dimensions have been added to the plat. 

In response to comments received from Town Planner, Patrick Cleary, AICP, dated September 14, 
2023, we offer the following responses: 

1. This comment is acknowledged. 

2. This comment is acknowledged. 

3. This comment is acknowledged. 

Please place the project on the December 14, 2023 Planning Board agenda for discussion of the 
project with the Board.  Should you have any questions or comments regarding this information, please 
feel free to contact our office. 

Very truly yours, 

INSITE ENGINEERING, SURVEYING & LANDSCAPE ARCHITECTURE, P.C. 
 
 
 
By:  ______________________________  

Jeffrey J. Contelmo, PE 
Senior Principal Engineer 



Town of Carmel Planning Board Page 2 of 2 
RE: Union Energy Center, LLC December 4, 2023 

_________________________________________________________________________________________________________ 

120423cpb-subdivision.doc Insite Engineering, Surveying & Landscape Architecture, P.C. 

JJC/adt 
 
Enclosures  
cc: (All via email only)  
 Scott Connuck 
 Compton Donohue 
 Frank Smith, Esq 
 William Shilling, Esq 
 Mahopac Volunteer Fire Dept 
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