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Exhibit 15: Public Health and Safety
This Exhibit contains discussions and evaluations that identify and describe potential significant
adverse impacts related to the construction and operation of the Project, the required
interconnections, and related facilities on the environment, public health, and safety at a level of
detail that reflects the severity of the impacts and the reasonable likelihood of their occurrence,
as well as the identification of the applicable statutory and regulatory framework under which the
Project is being developed and operated. As required by Stipulation 15(f), all significant impacts
on the environment, public health, and safety associated with the information presented within
Sections 15(a) through (e) below have been identified, including reasonably related short-term
and long-term impacts. Additionally, Stipulation 15(g) requires that this Exhibit also present
measures for monitoring and measuring any impacts resulting from the Project’s construction
and operation that cannot be avoided.
The safety of the community and existing personnel is of paramount importance to
Danskammer. The Project will be designed, constructed, and operated in accordance with the
applicable codes and standards, including the National Ambient Air Quality Standards (NAAQS)
and New York Ambient Air Quality Standards (NYAAQS), applicable state and local water
quality standards, as well as applicable building code design standards and requirements,
including the applicable New York State Building Codes and National Fire Protection
Association (NFPA) requirements.
15(a) Anticipated Gaseous, Liquid and Solid Wastes Produced at the Project during
Construction and Operation
(1) Gaseous Waste
During the construction of the Project, the operation of construction equipment will produce
gaseous waste (emissions). Construction emissions are discussed in greater detail in Exhibit
17. Construction equipment will be managed and maintained by the Engineering, Procurement
and Construction (EPC) Contractor. Construction vehicles will use unleaded gasoline and ultralow sulfur diesel (ULSD) and will have properly maintained mufflers. Additionally, air quality may
be impacted by fugitive dust emissions and airborne particulates as a result of construction
activities associated with the Project. However, these impacts are temporary in nature and will
contribute only a minimal amount of waste.
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A detailed analysis of gaseous waste (emissions) that is anticipated as a result of the operation
of the proposed Project is presented in Exhibit 17 and, more specifically, within Appendix 17-1,
Danskammer’s draft Prevention of Significant Deterioration Air Permit Application.
(2) Liquid Waste
During construction, small amounts of liquid waste will be generated by concrete truck washout.
Concrete will settle during the washout procedures and will be removed and disposed by the
EPC Contractor at a licensed facility. Further detail regarding these procedures is included in
the Preliminary SWPPP, included in the Application as Appendix 23-4. Additionally, the New
York State Department of Environmental Conservation (NYSDEC) State Pollutant Discharge
Elimination System (SPDES) permit describes Best Management Practices (BMPs) for
stormwater management to be implemented during the construction process. This is included as
Appendix 39-1 of the Application. Small amounts of other liquid waste may be generated as part
of maintenance on equipment located on Site, such as lubricating oils. Used oil or other similar
items will be transported off-site for recycling. Danskammer will use properly licensed waste
haulers and will ensure that such waste is disposed of by properly licensed haulers.
Once operational, the Project will generate process and sanitary wastewater requiring proper
handling, management, and disposal. These waste streams include sanitary wastewater;
demineralization system backflush water and reject water; plant maintenance water collected in
facility floor drains; combustion turbine off-line compressor wash water; and rain water from the
ash landfill. A detailed description of the proposed management of these liquid wastes as well
as anticipated volumes is presented in Exhibit 39: Wastewater Interconnection. Additionally, the
SPDES permit describes BMPs for stormwater management to be implemented during
operations. Other liquid wastes typical of power generation operations include used oils
collected from oil/water separators, spent lubricating oils, and oil filters from the combustion
turbine. Used oil will be transported off Site by an authorized used oil transporter for recycling.
Other waste, (i.e., filters, absorbents) will be managed through an authorized and properly
licensed outside contractor and properly recycled or disposed.
(3) Solid Waste
During the construction phase, solid waste generated by the Project will include small amounts
of plastic, wood, cardboard, and metal-packing materials, construction scrap, waste concrete
from concrete truck washout (if applicable), and general refuse. In addition, small amounts of
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waste will be generated during routine maintenance activities (e.g., cardboard, cleaning rags,
and general refuse). During this phase, Danskammer will contract with a private waste hauler to
remove solid waste generated during construction activities. Waste disposal during construction
will be minimized through the employment of a recycling program. As depicted on Figure 15-1,
there is an on-site solid waste management facility/landfill and an off-site solid waste collection
facility within the 1-mile Study Area, located at 1118 Route 9W in Marlboro, New York. The offsite facility is a permitted construction and demolition processing facility.
Under normal operations, the solid waste (non-hazardous) generated by the Project will be
limited to small quantities of office waste and general plant refuse. Solid waste will be loaded
into on-site dumpster(s) and removed from the Project Site under a contract with a local private
waste removal vendor. The existing Danskammer Generating Station utilizes two 8-yard bins,
one for recyclables and one for solid waste. There are two 30-yard roll off containers, one for
construction and demolition debris and one for metals. The roll-off containers are picked up as
needed and the 8-yard bins are picked up once a week. It is anticipated that the proposed
Danskammer Energy Center will use similarly sized containers hauled at a similar schedule
during operation.
To minimize the quantities of solid waste generated at the proposed Project, a solid waste
management program that incorporates waste minimization strategies, such as recycling, will be
prepared and implemented, prior to facility operation. The Danskammer Energy Center
operational staff will place appropriate containers for the recycling of newspapers, corrugated
cardboard, and metals throughout the facility during operations to promote recycling to the
maximum extent practicable.
15(b) Anticipated Volumes of Waste to be Released to the Environment at the Project
during Construction and Under any Operating Condition
Air Emission volumes produced during construction associated with construction equipment are
short-term and temporary. Air emissions produced during operation have been discussed in
Exhibit 17.
A conservative estimate of wastewater to be released during construction and operation of the
Project can be found in Exhibit 38.
Minimal liquid and solid waste including small amounts of plastic, wood, cardboard, and metalpacking materials, and construction scrap will be produced during construction. Small amounts
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of office waste will be produced during operation. The volume of waste will be minimal. Any
excavated materials produced during construction will be reused at the Site and therefore, are
not waste.
15(c) Treatment Processes to Eliminate or Minimize Waste Released to the Environment
The EPC firm will take steps to minimize emissions during the construction process of the
Project. These measures include proper maintenance of construction equipment, controlling
unnecessary idling of equipment, and providing sufficient parking for construction workers.
Additionally, the EPC firm will employ methods for controlling the release of fugitive dust and air
particulates as a result of construction. Such methods include wetting areas of exposed and dry
soils and covering trucks of soil and other dry materials. Any runoff that may be produced
through these processes will be handled according to the guidelines set forth in Appendix 23-5.
Treatment processes for gaseous waste as result of operation of the Project are discussed in
Exhibit 17.
Wash water produced as a result of Project construction will be properly handled and disposed
by the EPC Contractor. A new sewage treatment system will be put in place before construction
of the Project. A detailed description of treatment processes and storage for liquids and
wastewater produced during operation of the Project can be found in Exhibit 39.
Solid waste produced during the construction of the Project will be handled and disposed by a
private waste hauler and taken to the appropriate licensed facility. Solid waste produced during
operation of the Project will be minimal and will be disposed in on-site dumpsters and removed
by a waste removal vendor. Waste will be minimized through the use of proper recycling
programs.
15(d) Collection, Handling, Storage, Transport and Disposal of Wastes Retained and Not
Released at the Site, or to be Disposed
Collection, handling, storage, transport, and disposal procedures are addressed in Section 15(a)
through 15(c). As discussed, to the extent that waste is disposed off-site, Danskammer will use
properly licensed waste haulers and will ensure that such waste is disposed at properly licensed
disposal facilities.
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15(e) Study Area Maps and Analysis
Public Water Supply Resources
Two municipalities, the Towns of Newburgh and Wappinger, are within the 1-mile Study Area
surrounding the Project. The Town of Newburgh obtains its water from two sources: Chadwick
Lake Reservoir and New York City Department of Environmental Protection’s Delaware
Aqueduct reservoir system, which are both located outside the Study Area. The Delaware
Aqueduct supply is obtained from four large reservoirs in the Catskill region (Town of Newburgh
Consolidated Water, 2018). The Delaware Aqueduct itself runs beneath the Danskammer
properties. The Town of Wappinger obtains its water from three water districts: the United
Wappinger Water District, the Fleetwood Water District, and the Watch Hill Water District
(Brinkerhoff Water District, 2018; Fleetwood Water District, 2018; United Wappinger Water
District, 2018). The water for the United Wappinger Water District is sourced from the Atlas well
field, which is adjacent to the Wappinger Creek and the Hilltop Well field, adjacent to Sprout
Creek (United Wappinger Water District, 2018). The Fleetwood and Watch Hill Districts
purchase their water from Fishkill, New York (Brinkerhoff Water District, 2018; Fleetwood Water
District, 2018). Public or community water supply wells located in the Site vicinity are shown on
Figure 15-2. Three New York State water wells are located approximately 0.5 to 0.75 miles to
the west of the Project Site and two are located outside the 1-mile Study Area to the east,
approximately 1.02 and 1.4 miles away, as shown on Figure 15-2. A detailed analysis of these
wells has been included as part of Exhibit 23.
Community Emergency Response Resources and Facilities
Emergency service providers in the vicinity of the Site consist of the following:
•

Fire Districts – Middlehope Fire District;

•

Police Provider – Town of Newburgh Police Department; and

•

Emergency Medical Services – Town of Newburgh EMS.

There are no emergency services facilities located within the 1-mile Study Area of the Site. The
Middlehope Fire Department-Station 1 is located at 11 Lattintown Road approximately 3 miles
southwest of the Site. The Town of Newburgh Police Department is located at 300 Gardnertown
Road, approximately 6 miles southwest of the Project Site. The Town of Newburgh Emergency
Medical Service is located at 97 South Plank Road, approximately 6 miles southwest of the
Project Site.
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Emergency Communication Facilities
The Orange County Emergency Communications Center is in Goshen, New York. This facility is
located approximately 30 miles from the Site. The Orange County Emergency Communications
Center provides 911 support for fire, police, or ambulance responses for all of Orange County.
Hospitals and Emergency Medical Facilities
There are no hospitals and emergency medical facilities within 1-mile of the Project Site. The
closest hospital and emergency medical facility to the Project Site is the emergency room at
Montefiore St. Luke’s Cornwall Hospital located in the City of Newburgh, New York. This
hospital is located approximately 6 miles from the Project Site to the south with a travel time of
approximately 12 minutes by vehicle. There are two major hospitals and four emergency clinics
located within 15 miles of the Site including the Montefiore St. Luke’s Cornwall Hospital in
Newburgh, New York, the Montefiore St. Luke’s Cornwall Hospital in Cornwall, New York,
Crystal Run Healthcare Urgent Care Center, Emergency One Urgent Care, Excel Emergency
Physician Services of Hudson Valley, PLLC, and the Excel Urgent Care of Fishkill, New York.
Designated Evacuation Routes
Facility Evacuation
There are four available points of egress to and from the Project Site as shown on Figure 15-3:
1. North Danskammer Road Gate (Main Gate);
2. South Danskammer Road Gate;
3. South Access Road Gate; and
4. River Access.
Should Project Site evacuation become necessary, personnel will be instructed to utilize one (or
multiple) of these points of egress, depending on the cause of the evacuation. Additionally, exit
route plans for exiting the Project Site by foot can be found in Appendix 18-2: Emergency
Response Plan.
Existing Known Hazard Risks
Flood Hazard Zones and Storm Surge Zones
Flood hazard and storm surge zones are depicted on Figure 15-4. The proposed Project has
been designed to have the foundation of all buildings located at an elevation above that of the
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100-year flood elevation. Grading will occur as part of Site development to allow for the
placement of building foundations above the 100-year flood elevation. Grading plans for the
Project are included in Exhibit 11.
Areas of Coastal Erosion Hazard
The Coastal Erosion Hazard Areas (CEHA) Act regulates construction in areas where buildings
and structures could be damaged by erosion and flooding. There are no mapped CEHA zones
within the Study Area.
Landslide Hazard Areas
The 2008 New York Hazard Mitigation Plan states that it is estimated that 80 percent of New
York State has a low susceptibility to landslide hazard. Some natural variables that contribute to
determining the overall risk of landslide activity in an area include soil type, terrain, vegetative
cover, and soil water content (New York State Division of Homeland Security & Emergency
Services (NYS DHSES), 2008). Landslides have occurred in Orange County’s past and are
likely to occur there in the future. Based on the 2008 New York Hazard Mitigation Plan, the
portion of Orange County along the Hudson River, in which the Project site is located, is an area
with high landslide susceptibility due to the presence of glacial lake clay soils and moderately
steep slopes (NYS DHSES, 2008). However, Orange County has a history of low landslide
incidences, with only 3 landslides incidences having occurred between 1837 and 2007 (NYS
DHSES, 2008). The entire Project Site is in a high probability landslide hazard area as depicted
on Figure 15-5.
Areas of Geologic, Geomorphic, or Hydrologic Hazard
A full analysis of potential geologic or geomorphic hazards is presented in Exhibit 21. With the
exception of landslide hazards discussed above, there are no geologic or geomorphic hazards
anticipated to adversely impact construction or operation of the proposed Danskammer Energy
Center. Hydrologic hazards such as storm surges, coastal erosion, and floods have been
discussed in the sections above.
Dams, Bridges, and Related Infrastructure
No known dams or bridges are located within the Study Area (NYSDEC Division of Water, 2009;
NYSDOT Structures Division, 2014). No adverse impacts to dams or bridges are anticipated as
a result of the Project.
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Explosive or Flammable Materials Transportation or Storage Facilities
A discussion of the on-site bulk storage of chemicals and petroleum (including explosive and/or
flammable materials) is provided in Exhibit 23. An analysis on the proposed Project’s storage of
and delivery options for ULSD, which is to be utilized as a back-up fuel, is presented in Exhibit
37. Additionally, an identification of approach and departure routes to and from the Project Site
for vehicles carrying fuel oil, bulk fuels, chemicals, or hazardous materials for construction and
operation of the Project is provided in Exhibit 25.
Figure 15-6 depicts the locations of two off-site bulk storage facilities within the 1-mile Study
Area based on the NYSDEC Bulk Storage Facility data (NYSDEC, 2010) and the NYSDEC Bulk
Storage Database. The closest location is the Roseton Generating Facility, located adjacent to
the Project just to the south at 992 River Road in Newburgh, New York. This facility is a powergenerating station that stores bulk fuel and is classifies as a major oil storage facility (MOSF)
and a chemical bulk storage (CBS) facility by the NYSDEC. The Buckeye Terminals, LLCRoseton Terminal, located at 924 River Road in Newburgh, New York, is used as a petroleum
bulk station and terminal. This facility is also classified as a major oil storage facility (MOSF) and
a chemical bulk storage (CBS) facility by the NYSDEC.
Contaminated Sites
Figure 15-7 depicts known contaminated sites within 1 mile of the Project Site based on the
NYSDEC Environmental Remediation Database and EPA CERCLIS Databases. Except for the
Hudson River PCBs, there are no federal Superfund Sites within the 1-mile Study Area.
Danskammer Generating Station is listed as an active non-registry site by NYSDEC (NYSDEC,
2019a). Also, the Roseton Generating Facility, located at 992 River Road in Newburgh, New
York is listed as a potential Resource Conservation and Recovery Act (RCRA) corrective action
site by NYSDEC. This status indicates that the facility had RCRA interim status at one time and
it has not yet been determined if any environmental releases are still a concern of this facility.
Based on the facility assessments conducted to date, elevated metals exist in the soils and
groundwater in the vicinity of the former surface impoundments and sludge drying bed.
Danskammer is working with NYSDEC to remediate these areas as part of a separate action
and expects this work to be completed prior to the construction of this Project.
Also, historically, there were eleven Solid Waste Management Units (SMUs) located within the
proposed Project Site and associated with the existing Danskammer Generating Station that
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were investigated under the Resource Conservation and Recovery Act (RCRA) Corrective
Action program. Nine of the SMUs have been closed and/or NYSDEC recommended No
Further Action. Danskammer is currently working with NYSDEC with respect to either closure or
a determination of No Further Action for the remaining two SMU areas. Other Local Risk
Factors
CSX Transportation, Inc. railroad tracks bisect the Project Site (see Figure 15-8). An identified
potential risk factor includes potential impacts to the construction workers engaged in
construction activities adjacent to the railroad right-of-way (ROW). Construction will be
completed so that rail traffic along the line is not adversely affected by construction activities.
Danskammer will coordinate with CSX Transportation, Inc. (CSX) on planned construction
activities in the vicinity of the CSX ROW to ensure worker and public safety, including
compliance with applicable CSX safety measures.
15(f) Significant Impacts on the Environment, Public Health, and Safety
No significant environmental impacts or significant impacts related to public health and safety
are expected. The proposed Project has been designed to minimize environmental impacts, colocate with existing industrial infrastructure, and minimize the need for off-site utilities or
interconnections. No impacts to first responders, medical facilities, emergency communications,
designated evacuation routes, existing hazard risks, areas of coastal erosion hazard, dams or
bridges (and related infrastructure), explosive or flammable materials transportation or storage
facilities, or contaminated sites are expected as a result of the Project. Additionally, the nearest
public or community water supply wells to the facilities are located approximately 0.5 miles from
the Project Site and are not expected to be impacted by the Project. Both construction and
operations personnel associated with the Project will be well-versed in the Facility’s Emergency
Action Plan, which is provided in Exhibit 18. The Emergency Action Plan provides contact
information for first responders and the location of and directions to the closest hospital. It also
provides notification procedures and protocols in case a hazardous situation or environmental
contaminants are encountered.
Some hazardous materials such as ULSD fuel, lubrication oil, and natural gas will be required
for construction and operation of the Project. Release of these substances into the environment
can pose a threat to public health and safety which is further discussed in Section 15(m).
Collection, storage, transport, and handling of hazardous materials will be performed in
accordance with applicable federal, state, county, and local regulations. Liquid and solid wastes
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will be generated similar to the existing conditions of the Site, as described in 15(a). Disposal
and treatment of wastes will be performed, at a minimum, consistent with the existing Station
operations.
Temporary construction impacts, such as increases in ambient noise and traffic levels from
construction vehicles, will be experienced in the nearby neighborhoods. However, these impacts
will be temporary in nature. All construction will be in accordance with applicable local and state
construction standards and conditions of the regulatory approvals to be obtained for the Project.
Beneficial and adverse impacts on air and water resources that may result from the Project are
discussed within Exhibit 17 and Exhibit 23, respectively. As noted in Exhibit 17, the air quality
analysis indicates that a new combined-cycle plant will result in emissions on a per megawatthour basis that are lower than the older existing units. Regarding water resources, as detailed in
Exhibit 23, repowering of the Site will result in the elimination of once-through cooling. Similarly,
the existing discharge of heated cooling water to the Hudson River will be eliminated. As such,
existing cooling water-related aquatic organism impacts will be eliminated. Construction-related
impacts to aquatic species are expected to be minimal.
In accordance with United States Environmental Protection Agency (USEPA) and NYSDEC
regulations a Prevention of Significant Deterioration Air Permit Application (i.e., Part 201 PreConstruction Air Permit) will be filed with the NYSDEC for review, comment, and approval. The
proposed facility will not result in the exceedance of any NAAQS or NYAAQS. The standards
have been developed to protect the most sensitive population groups, which include young
children, the elderly, asthmatics, and those members of the population that have other breathing
difficulties.
In compliance with the Clean Water Act, a Spill Prevention, Control and Countermeasure
(SPCC) Plan will be prepared that will assess the amount of hazardous material associated with
the Project both during construction and operation. During construction, this will primarily be air
emissions from the combustion of diesel fuel. During operation, this will primarily be air
emissions from the combustion of natural gas and ULSD, and lubricating oil for the electric
generating equipment. In accordance with Major Oil Storage Facility requirements and federal
chemical storage requirements, a Spill Prevention Report (SPR) and SPCC Plan, (SPR/SPCC
Plan) will be prepared for the Danskammer Energy Center to meet the requirements for an SPR
as defined in the NYCRR 598.1 and to meet the requirements for a SPCC Plan as defined in
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Title 40 of the Code of Federal Regulations (40 CFR) at Part 112. A preliminary SPCC Plan is
provided As Appendix 23-5 of the Application.
Construction and operation of the facility and interconnections are not anticipated to significantly
impact surface waters or drinking water supplies
15(g) Unavoidable Adverse Impacts on the Environment, Public Health, and Safety
No significant unavoidable adverse impacts on the environment, public health, and safety are
expected. Construction activities may be monitored by a third-party environmental monitor to
identify potential environmental risks and identify measures to reduce that risk. The Energy
Center will be operated in accordance with Project’s NYSDEC SPDES permit and Title V
operating permit, which will also require specific monitoring and compliance as part of the
conditions of those permits. Additional information on discharges from the Site can be found in
Exhibits 23 and 39. Information on air permitting for the Project can be found in Exhibit 17.
15(h) Irreversible and Irretrievable Commitment of Resources
There has been a substantial investment of financial and human resources by Danskammer to
support the development of this Article 10 Application. Additional resources will continue to be
spent to further support this Application after filing. This includes an irretrievable investment by
Danskammer and its investors to complete the necessary studies and evaluation required as
part of the Article 10 process. However, through careful design and BMPs, it is assumed that
the Application will be successful, and the Project will proceed to construction and operation. In
addition, it is recognized that State of New York agencies, Orange County, and the Town of
Newburgh will be expending human resources to review the Application.
During the construction phase of the Project, equipment, construction materials, and other
supplies will be purchased to support the Project. This includes the power generation equipment
and associated infrastructure that will be in-service for the life of the Project. After the facility has
reached its operational life, to the extent feasible, materials will be reused or recycled. Site
restoration and decommissioning information is provided in Exhibit 29.
The proposed Project will alter the existing Site topography through the placement of clean fill
and grading. While necessary to protect the facility from future flooding and weather
phenomena, clean fill and construction materials will be considered irretrievably committed
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resources. In order to protect against future flood events and be able to provide electric
generation in a reliable manner, the commitment of this resource is necessary.
The Project design has been completed in order to utilize existing disturbed areas for
development of the new facilities. Some permanent reductions in the size of upland
communities consisting of oak tulip tree forest will result from the Project. However, these
communities are considered secure within New York State and do not represent rare or unusual
ecological communities. In addition, many of the dominant plant species present in these
communities are composed of non-native and invasive species. Both permanent and temporary
impacts to the rarer ecological communities have been avoided by the Project. Therefore, no
significant adverse effects are anticipated to ecological communities present at the Project Site.
To satisfy process and sanitary water supply needs, the Project proposes to obtain water from
the Town of Newburgh distribution system. This projected municipal water use will be
considered an irretrievably committed resource. While the Project’s process water supply needs
will result in an increase in municipal water use (note that the existing Station’s process water
comes from the Hudson River), overall process water use will decrease due to the discontinued
operation of the cooling water intake structure (i.e., once-through technology). From October to
December of 2018, the existing plant used 1,572,500 gallons of water. The estimated number of
gallons for the proposed Project (when operating using natural gas only) between October and
December will be approximately 6,628,000 gallons. Additional information on water use is
provided in Exhibit 38. The Project has also been designed to minimize water usage by
incorporating water minimization measures such as recycle/reuse of heat recovery steam
generator (HRSG) blowdown. In addition, the nearest public or community water supply wells to
the Project are located approximately 0.5 miles from the Project Site and are not expected to be
impacted by the Project. A detailed analysis of these wells has been included as part of Exhibit
23.
Although the construction materials to be used for the proposed Project are physically
retrievable, it would likely be economically infeasible to do so, and these materials must be
considered irretrievably committed resources. Waste disposal during construction will be
minimized to the maximum extent practicable through the utilization of a recycling program.
Natural gas will serve as the primary fuel for the combined-cycle plant with ULSD serving as a
backup fuel. The fuel resources expended at the Danskammer Energy Center will be irreversibly
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and irretrievably committed. However, they will be converted into electricity to help ensure
sufficient and reliable electric power to New York. Further, the Danskammer Energy Center will
operate at a higher efficiency rate than the existing Danskammer Generating Station and other
regional facilities, thus creating more electricity output per unit of fuel over existing generating
stations.
15(i) and (j) Proposed Minimization, Mitigation, and Offset of Impacts
Danskammer is committed to minimize the commitment of resources to the Project and any
potential adverse impacts on the environment, public health, and safety.
Prior to commencement of construction of the Project, it will be integrated into the existing onsite safety procedures. The on-site EPC firm will be responsible for developing its own safety
plan specific to construction, which will implement any additional requirements and associated
authorizations received for construction. Danskammer will coordinate the preparation and
implementation of this plan with local officials and community members. Additionally, the
existing on-site security plan will be updated to include the proposed Facility. This Plan will be
implemented during both construction and facility operation. The security plan will be
communicated to the Newburgh Fire Department, Middlehope Fire Department, Newburgh
Emergency Coordinator, and Orange County Department of Emergency Services.
The proposed Project will include comprehensive safety and protection systems including onsite security personnel; a monitored Site access gate; secondary containment around storage
tanks; containment around transformers; fire detection and protection systems; automatic
shutdown systems; emergency lighting with back-up power supply; and adequate firefighting
access and supplies.
To significantly reduce facility water needs, the combined-cycle plant will be equipped with an
air-cooled condenser for heat dissipation, rather than relying on once-through or wet mechanical
draft-cooling technologies. The need for continued operation of the cooling water intake
structure at the existing Danskammer Generating Station, as well as the discharge of heated
effluent into the cooling water discharge canal, will be eliminated when operations at the existing
Station cease and prior to the commencement of operations at the Danskammer Energy Center.
Elimination of once-through cooling will reduce cooling water needs at the Site and aquatic
resources will be conserved or enhanced via the elimination of potential impingement and
entrainment impacts associated with operation of a cooling water intake structure. Water supply
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and wastewater discharge needs also will be minimized through use of fin-fan coolers to
manage auxiliary cooling (i.e., lube oil coolers, etc.), and through recycle and reuse of process
wastewater, when practicable. In addition, a 1.7-million-gallon demineralized water storage tank
will be installed to dampen fluctuations in process makeup water needs from the municipal
distribution system. Water to fill this tank will come from the municipal water supply.
Prior to Site disturbance, the construction contractor will be responsible for the preparation and
implementation of a Stormwater Pollution Prevention Plan (SWPPP).
Impacts to air quality will be assessed in terms of air pollutant concentrations at receptor points,
which will be determined for the Study Area around the proposed Project. As indicated in Exhibit
17, Air Emissions, the proposed Project is required to demonstrate that the impact on air quality
does not cause or contribute to a violation of the NAAQS or NYAAQS. The standards have
been developed to protect the most sensitive population groups, which include young children,
the elderly, asthmatics, and those members of the population that have other breathing
difficulties. Operation of the proposed Project will not result in any significant air quality impacts.
In addition to the air quality standards addressed above, the Project design will be operated in
accordance with all applicable codes and standards as to avoid or minimize impairments to the
public health and safety, including adverse effects regarding water resources, noise, traffic and
transportation, visual resources, and natural resources. Additionally, project construction and
restoration activities will be conducted as needed.
15(k) Proposed Impact Monitoring
Monitoring and sampling for the Project’s NYSDEC SPDES permit will be conducted by on-site
Environmental Health and Safety personnel during Project operation.
A Complaint Resolution Plan (Appendix 12-3) has been prepared to outline a protocol that will
be used if there are any public complaints received during the construction and operation of the
Project. The Complaint Resolution Plan describes how a complaint can be filed, how
Danskammer will evaluate and assess complaints, and how Danskammer will attempt to resolve
the complaint. The Plan also includes a dispute resolution procedure.
Project activities will adhere to the requirements of appropriate governing authorities and will be
in accordance with all applicable federal, state, and local rules, regulations, and agreements.
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15(l) Location and Maximum Quantity of Stored Hydrogen
Figure 15-9 shows the location of the hydrogen storage areas. The Project will have one
storage trailer parked on Site at all times. If needed, a second trailer will be parked at the site.
The Project has space for two trailers to allow for changeout due to high demand or as needed.
These trailers will be serviced by third party vendors. The maximum quantity of hydrogen stored
on Site will be 30,000 standard cubic feet if two trailers are on Site. Danskammer will follow a
Hydrogen Storage and Handling Program document in relation to the continued handling,
transportation, and storage of hydrogen. See Appendix 15-1, Hydrogen Storage & Handling
Program, for details of this program. A summary of this procedure is provided below.
(1) Handling Procedure
To the extent applicable during construction and operation of the Project, Danskammer will
comply with the following handling requirements for hydrogen:
•

Cylinders will be protected from excessive temperatures by storing them away from
radiators or other sources of heat.

•

Cylinders will be protected against extremes of weather and from damp ground to
prevent rusting.

•

The valve protection cap will be left in place until the cylinder has been secured against
a wall, a bench, or placed in a cylinder stand and is ready to be used.

•

Safety devices will not be tampered with.

•

When feasible, empty cylinders will be secured with some positive pressure in the
cylinder.

•

Protective caps will be secured and cylinders shall be marked as “Empty.”

•

Racked cylinder systems will be marked empty when the entire rack is empty.

•

No part of a cylinder should be subjected to a temperature above 125°F (52°C).

•

Cylinders will be stored in such a way as to prevent contact with electrical apparatus or
circuits.

•

Oil, grease, or other readily combustible substances will not be permitted to come in
contact with cylinders or valves.

•

Smoking or open flames are prohibited in hydrogen storage and use areas.

•

Cylinder valves will be opened slowly.

•

Cylinder valves will not be cracked open to clear the valve of dust, as the escaping
hydrogen may ignite.
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•

If a cylinder or valve is defective or leaking, the cylinder will be removed to a remote
outdoor location away from possible sources of ignition, and the area will be posted and
isolated until the hazard is abated or removed.

•

Neither excessive force nor prying of protective caps is permitted.

•

A label or tag will be attached to the cylinder identifying the problem and the cylinder will
be returned to the supplier.

•

Wrenches will not be used on valves equipped with a hand wheel.

•

A label or tag will be attached to the cylinder identifying the problem and the cylinder will
be returned to the supplier.
(2) Transportation Procedure

•

Hydrogen cylinders will be stored in an upright position prior to transport and will not be
transported in a horizontal fashion.

•

Before transport, personnel will ensure that all hydrogen cylinder valves are shut,
regulators are removed, and valve protection caps are tightened.

•

Hydrogen cylinders can be rolled on their bottom edge; however, they will never be
rolled, carried, slid, or dragged across the floor.

•

Hydrogen cylinders will not be transported using forklifts.
(3) Storage Procedure

•

Containers will be designed, constructed, and tested in accordance with appropriate
requirements of American Society of Mechanical Engineers Boiler and Pressure Vessel
Code, Section VIII - Unfired Pressure Vessels - 1968, which is incorporated by reference
as specified in section 1910.6.

•

Containers will be designed, constructed, tested, and maintained in accordance with
U.S. Department of Transportation Specifications and Regulations.

•

Permanently installed containers will be provided with substantial noncombustible
supports on firm noncombustible foundations.

•

Each portable container will be legibly marked with the name "hydrogen" in accordance
with "Marking Portable Compressed Gas Containers to Identify the Material Contained"
American National Standards Institute (ANSI) Z48.1-1954, which is incorporated by
reference as specified in section 1910.6.

•

Each manifolded hydrogen supply unit will be legibly marked with the name Hydrogen or
a legend such as "This unit contains hydrogen."
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Indoor Storage
•

Indoor hydrogen storage may not exceed 3,000 cubic feet in a single storage location.
When located inside buildings and exposed to other occupancies, hydrogen shall be
situated in the building so that the system will be as follows:
o

In an adequately ventilated area;

o

25 feet from stored flammable materials or oxidizing gases;

o

25 feet from open flames, ordinary electrical equipment, or other sources of
ignition;

o

25 feet from concentrations of people;

o

50 feet from intakes of ventilation or air-conditioning equipment and air
compressors;

o

50 feet from other flammable gas storage;

o

Protected against damage or injury due to falling objects or working activity in the
area; and

o

More than one system of 3,000 cubic feet or less may be installed in the same
room, provided the systems are separated by at least 50 feet.

Outdoor Storage
Each outdoor hydrogen storage location shall meet the following requirements:
•

Be located so that it is readily accessible to delivery equipment and to authorized
personnel;

•

Be located above ground;

•

Shall not be located beneath electric power lines;

•

Shall not be located close to flammable liquid piping or piping of other flammable gases;

•

When located near aboveground flammable liquid storage, shall be located on ground
higher than the flammable liquid storage except when dikes, diversion curbs, grading, or
separating solid walls are used to prevent accumulation of flammable liquids under the
system;

•

Where protective walls or roofs are provided, they shall be constructed of
noncombustible materials;

•

Electrical equipment within 15 feet shall be in accordance with 29 CFR 1910 subpart S;

•

The area within 15 feet of any hydrogen container must be kept free of dry vegetation
and combustible materials;
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•

Storage vessels and piping shall be protected from vehicle impacts by solid or concretefilled bollards painted yellow in areas of vehicle movement, including delivery vehicles;
and

•

The minimum distance between exposures, not protected by adequate fire walls, and
installed hydrogen systems shall be in accordance with Table 15-1 below:
Table 15-1. Hydrogen Storage Specifications for Outdoor Storage
Size of Hydrogen System

Type of Outdoor
Exposure

10’

3,000 Ft3 –
15,000 Ft3
25’

Heavy timber, noncombustible,
ordinary construction1

0

10’

25’(2)

Fire-resistive construction1

0

0

0

Not above any part of a system

10’

10’

10’

Above any part of a system

25’

25’

25’

0 to 1,000 gallons

10’

25’

25’

In excess of 1,000 gallons

25’

50’

50’

Tank

10’

10’

10’

Vent or fill opening of tank

25’

25’

25’

Tank

20’

20’

20’

Vent or fill opening of tank

25’

25’

25’

0 to 15,000 CF capacity

10’

25’

25’

In excess of 15,000 CF
capacity

25’

50’

50’

Fast-burning solids such as ordinary lumber, excelsior
or paper

50’

50’

50’

Slow-burning solids such as heavy timber or coal

25’

25’

25’

Open flames and other sources of ignition

25’

25’

25’

<3,000 Ft3

Building or structure Wood frame construction1

Wall openings

Flammable liquids
above ground

Flammable liquids
below ground - 0 to
1,000 gallons

Flammable liquids
below ground-in
excess of 1,000
gallons

Flammable gas
storage, either high
pressure or low
pressure
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Table 15-1. Hydrogen Storage Specifications for Outdoor Storage
Type of Outdoor
Exposure

Size of Hydrogen System

Air compressor intakes or inlets to ventilating or airconditioning equipment

50’

3,000 Ft3 –
15,000 Ft3
50’

Concentration of people2

25’

50’

<3,000 Ft3

1

Refer to NFPA No. 220 Standard Types of Building Construction for definitions.

2

In congested areas such as offices, lunchrooms, locker rooms, time-clock areas.

3

Refer to NFPA No 51, gas systems for welding and cutting (1969).

4

Refer to NFPA No 566, bulk oxygen systems at consumer sites (1969).

> 15,000 Ft3
50’
50’

15(m) Potential Impacts Due to Chemical Discharges
Potential impacts that could result from the discharge of ULSD, lubrication oil, and natural gas,
including acute and chronic health impacts and emergency service impacts are outlined in Table
15-2 below.

EXHIBIT 15
Page 19

Danskammer Energy, LLC
Danskammer Energy Center

Table 15-2. Potential Impacts Due to Chemical Discharges

ULSD 1

Acute Health Impacts

Chronic Health Impacts

Emergency Service Impacts

Eye contact: No known significant effects or critical hazards.

Suspected of causing cancer – contains naphthalene, which is
classified as a Class 2B carcinogen by IARC (reasonably
anticipated to be a human carcinogen).

No action shall be taken involving any personal risk or without suitable
training. Evacuate surrounding areas. Keep unnecessary and unprotected
personnel from entering. Do not touch or walk through spilled material.
Shut off all ignition sources. No flares, smoking, or flames in hazard area.
Avoid breathing vapor or mist. Provide adequate ventilation. Wear
appropriate respirator when ventilation is inadequate. Put on appropriate
personal protective equipment.

Inhalation: Can cause central nervous system (CNS) depression.
May cause drowsiness or dizziness. Mist/high concentrations:
inhalation may cause irritation to the nose, throat, upper respiratory
tract, and lungs.
Skin contact: Causes skin irritation.
Ingestion: Can cause CNS depression. May be fatal if swallowed
or enters airways.
Lubrication
Oil 2

No information on significant adverse effects.

No information on significant adverse effects.

Wear personal protective clothing and equipment; avoid releases to the
environment.

Natural Gas 3

Eye Contact: Under normal conditions of use, no health effects are
expected.

Eye Contact: Under normal conditions of use, no health effects
are expected.

Extremely flammable gas. May explode if heated.

Inhalation: If this material is released in a small, poorly ventilated
area (e.g., an enclosed or confined space), an oxygen-deficient
environment may occur. Individuals breathing such an atmosphere
may experience symptoms that include headaches, ringing in ears,
dizziness, drowsiness, unconsciousness, nausea, vomiting, and
depression of all the senses. Under some circumstances of overexposure, death may occur. The following effects associated with
decreased levels of oxygen: increase in breathing and pulse rate,
emotional upset, abnormal fatigue, nausea, vomiting, collapse, loss
of consciousness, convulsive movements, respiratory collapse,
and death.

Inhalation: No data available.

Skin Contact: Under normal conditions of use, no health effects are
expected.
Ingestion: Ingestion is not anticipated to be a likely route of
exposure to this product.

1
2
3

Skin Contact: Under normal conditions of use, no health effects
are expected.
Ingestion: Ingestion is not anticipated to be a likely route of
exposure to this product.

Do not touch damaged containers or spilled material unless wearing
appropriate protective clothing. Do not touch or walk through spilled
material. Ventilate the area before entry.
Eliminate all ignition sources (no smoking, flares, sparks or flames in
immediate area). As an immediate precautionary measure, isolate spill or
leak area for at least 100 meters (330 feet) in all directions. Stop leak if
possible to do so without risk. Keep unauthorized personnel away. Keep
out of low areas. Stay upwind.
For Large Spills: Consider initial downwind evacuation for at least 800
meters (0.5 miles).
Prevent spreading of vapors through sewers, ventilation systems, and
confined areas.
All equipment used when handling the product must be grounded. Stop
leak if possible to do so without risk. If possible, turn leaking containers so
that gas escapes rather than liquid. Use water spray to reduce vapors; do
not put water directly on leak, spill area, or inside container. Do not direct
water at spill or source of leak. Isolate area until gas has dispersed.

Holly Frontier (2017). Safety Data Sheet: Diesel. Available online: https://s2.q4cdn.com/255514451/files/doc_downloads/safety/2017/Diesel_RSD-HollyFrontier-ISS-SDS-GHS-United-States-(US)-HCS-2012-V4.3.1_English-(US).pdf. Accessed: June 17, 2019.
Safety Kleen (2015). Safety Data Sheet: Ecopower Diesel Engine Oil. Available online: https://www.safety-kleen.com/sites/g/files/bdczcs371/files/2019-05/820125_rev%206-17.pdf. Accessed: June 17, 2019.
Occupational Safety and Health Administration (OSHA) (2014). Safety Data Sheet for Natural Gas. Available online: https://www.nwnatural.com/uploadedFiles/Final_Natural%20gas_2016.pdf. Accessed: June 17, 2019.

EXHIBIT 15
Page 20

Danskammer Energy, LLC
Danskammer Energy Center

15(n) Project Location in Proximity to Flood Zones
The Project Site in relation to FEMA mapping, as well as potential sea-level rise, storm surge,
and flooding, is available on Figure 15-4. The eastern Project Site boundary line abuts a 1-foot
sea level rise buffer consisting of a gabion retaining wall as well as the special flood hazard
area. The retaining wall abuts the CSX railroad tracks that cross through the Project Site .
The Community Risk and Resiliency Act (CRRA), enacted in 2014 by Governor Cuomo,
includes five major provisions in consideration of the potential effects of climate change, in order
to protect communities against severe weather and sea-level rise. In conjunction with the
CRRA, the NYSDEC has developed science-based projections of sea-level rise for New York
State based on advances in physical understanding, climate modeling and computing, and
reflecting observational data that includes Hurricane Irene and Superstorm Sandy. In early
2017, NYSDEC adopted 6 NYCRR Part 490, Projected Sea-level Rise, which utilizes the
outputs of a model known as ClimAID to establish five risk categories:
•

Low Projection: Sea-level rise that is consistent with historical rates of sea-level rise and
is very likely (the 10th percentile of ClimAID model outputs) to be exceeded by the
specified time interval.

•

Low-Medium Projection: Sea-level rise that is likely (the 25th percentile of ClimAID model
outputs) to be exceeded by the specified time interval.

•

Medium Projection: Sea-level rise that is about as likely as not (the mean of the 25th and
75th percentiles of ClimAID model outputs) to be exceeded by the specified time interval.

•

High-Medium Projection: Sea-level rise that is unlikely (the 75th percentile of ClimAID
model outputs) to be exceeded by the specified time interval.

•

High Projection: Sea-level rise that is associated with high rates of melt of land-based
ice and is very unlikely (the 90th percentile of ClimAID model outputs) to be exceeded by
the specified time interval.

Each of these risk categories were applied to three geographic regions, with the Project falling
into the Lower Hudson geographic region. Table 15-3 below shows the risk projections for four
time intervals. Given the proposed 30-year life span of the Danskammer Energy Center, the
Project design has considered the 2050s’ values in Table 15-3 below .
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Table 15-3. Projected Sea Level Rise in Inches, Relative to 2000 to 2004 Baseline
New York City, Lower Hudson
Time Interval
Low

Low-Medium

Medium

High-Medium

High

2020s

2 inches

4 inches

6 inches

8 inches

10 inches

2050s

8 inches

11 inches

16 inches

21 inches

30 inches

2080s

13 inches

18 inches

29 inches

39 inches

58 inches

2100

15 inches

22 inches

36 inches

40 inches

75 inches

Projected rises in sea level through the 2050s (the expected life of the Project) in Table 15-3
above have been considered in the Project design. Grading has been incorporated into the
Project design such that elevations and foundations of Project facilities are above the highprojected levels of sea level rise for the 2050s (higher than 30 inches above current sea level),
should it occur during the life of the facility. This is the most stringent standard for design in the
face of possible implications of climate change on the Project Site over the expected operational
life of the Project. This will ensure the safety of Project components, employees, and the
general public. The Project has been designed to place permanent structures above sea level
through the expected useful life of the Project.
15(o) Relevant Publications Concerning Potential Health Effects from Noise
In addition to the discussion referenced in Stipulation 19(g) regarding noise design goals for the
proposed Project, this Exhibit discusses relevant publications concerning potential health effects
from noise, including, at a minimum, the following: Guidelines for Community Noise, World
Health Organization (WHO) (1999), Night Noise Guidelines for Europe, WHO (2009), and
Annex D of ANSI standard S12.9-2005/Part 4.
The potential health effects from noise have been studied for some time and the prevailing
expert consensus on acceptable sound levels and thresholds for a variety of situations are best
consolidated and summarized in the guidelines published by the WHO in 1999, 2009, and most
recently in 2018 (Berglund et al., 1990; WHO, 2009; WHO, 2018). These guidelines generally
consider potential adverse health effects over a wide range from mild annoyance to aggressive
behavior and hearing impairment from noise associated with such diverse sources as road and
rail traffic, aircraft, industrial sources, and, in the most recent revision, wind turbines. These
sources have different characteristics to them, such as intermittency as when vehicles or trains
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randomly pass a given location or an identifiable sound like the swishing of wind turbine blades,
which result in different types and degrees of disturbance or health issues.
The proposed Danskammer Energy Center is expected to produce, for the most part and where
audible, a steady, non-tonal (broadband) sound that does not have the intermittency of traffic
noise or any real identifiable character to it. This fundamentally reduces the Project’s potential
noise and health impacts relative to most other common sources of environmental noise.
Nevertheless, the most relevant potential health issue is the possibility of sleep disturbance at
night, which, as detailed in the 2009 guidelines, is not an adverse health effect in and of itself,
but rather may have further consequences for health and well-being such as an increase in
heart rate, arousals, sleep stage changes, an increase in medicine use, fatigue, accidents, and
reduced performance. In the 1999 guidelines, it was concluded that a sound level of 30 Aweighted decibels (dBA) inside dwellings, punctuated by isolated noise events no louder than
45 dBA, was the recommended design target to avoid sleep disturbance. Of course, this indoor
sound level depends on both the exterior sound level and the noise reduction of the structure.
The 2009 guidelines add that typical residential structures, in Europe at least, have an average
noise reduction of 21 dB with the windows slightly open, which is the assumed typical case.
While this implies that an exterior sound level of about 50 dBA would not, in the vast majority of
cases, lead to any kind of sleep disturbance or related health impact, the 2009 night noise
guidelines conclude that an exterior sound level of 40 dBA is the sound level at or below which
there is no evidence of adverse health effects, otherwise defined as the lowest observed
adverse effect level. Because of this recommendation, the design goal for the proposed Project
at residences in the vicinity of the Site is a maximum sound level of 40 dBA (exclusively from
the power plant). Achieving this sound level will, in effect, avoid any negative health impacts
from the sound emissions of the power plant.
While the WHO guidelines generally focus on overall, A-weighted sound levels as
recommended limits or thresholds, adverse health effects can also arise from sound that
contains excessive amounts of low-frequency noise. Annex D of ANSI S12.9-2005/Part 4 states
that for a steady source “annoyance is minimal when octave band sound pressure levels are
less than 65 dB at 16, 31.5 and 63 Hz midband frequencies” (ANSI, 2005). Consequently, this
sound level in these low-frequency octave bands will be one of the design objectives for the
Project. Such a level is not expected at any of the nearest residential areas to the Site not only
because the buffer distances are substantial but also because combined-cycle plants, in stark
contrast to simple-cycle gas turbine plants, do not normally produce significant levels of low
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frequency sound. This is because the heat recovery steam generator (HRSG) attached to the
combustion turbine exhaust inadvertently acts like a large expansion chamber muffler that
absorbs the low frequency energy that is initially present in the turbine exhaust stream. The
large change in cross-sectional area from the exhaust diffuser to the main HRSG cavity and
back to the small stack diameter combined with the large physical size of the HRSG, which is
comparable to the wavelength of sound around 30 Hz, causes this effect. In any event, the
Danskammer Energy Center will generally be designed to keep low frequency sound below the
ANSI guidelines, thereby precluding the possibility of adverse health effects from low frequency
sound. This design target is also significantly below the point where perceptible vibrations can
start to occur, which, according to Annex D of ANSI S12.9-2005/Part 4 is at a level of around 75
to 80 dB in the 16, 31.5, and 63 Hz octave bands.
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1.0

REFERENCES
1.1

1.2

OSHA
1.1.1

29CFR 1910.103 – Hydrogen

1.1.2

29 CFR 1910.269(v)(10) – Turbine generators (Power generation, transmission
and distribution)

Cal/OSHA
1.2.1

1.3

2.0

Title 8, Subchapter 7 Article 138. Hydrogen (Sections 5465 - 5498)

ANSI
1.3.1

ANSI Z48.1 - Marking Portable Compressed Gas Containers to Identify the
Material Contained

1.3.2

ANSI B31.1 with addenda B31.1 - Industrial Gas and Air Piping - Code for
Pressure Piping

PURPOSE
This Program establishes the minimum requirements and responsibilities to ensure gaseous
hydrogen utilized at [Facility Identifier] is off-loaded, staged, stored and handled in a safe
manner and in compliance with applicable regulatory standards

3.0

SCOPE
This Program applies to all [Facility Identifier] employees and contractors involved in the
storage, off-loading and handling of hydrogen within the facility

4.0

RESPONSIBILITIES
4.1

Plant Specific Tasks and Documents:
4.1.1

4.2

Developing a site specific hydrogen off-load checklist if applicable and including
such as part of this Program

Plant Manager shall be responsible for;
4.2.1

The implementation and enforcement of this Program at the site.

4.2.2

Monitoring compliance with this Program by employees and contractors working
on site.
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4.3

4.2.3

Approving any hydrogen storage and/or conveyance system installations and/or
alterations

4.2.4

Ensuring all employees are trained in the hazards, safe use, handling and
storage of hydrogen;

4.2.5

Maintaining all documents and records as required by this Program.

Employees shall be responsible for;
4.3.1

5.0

Complying with the requirements in this Program when handling and/or working
on or near hydrogen storage, process, or conveyance systems at the facility

DEFINITIONS
(Not Applicable)

6.0

SYSTEM REQUIREMENTS
6.1

Storage Containers
6.1.1

Hydrogen storage containers shall comply with the following requirements:
6.1.1.1

Containers shall be designed, constructed, and tested in accordance
with appropriate requirements of ASME Boiler and Pressure Vessel
Code, Section VIII - Unfired Pressure Vessels - 1968, which is
incorporated by reference as specified in Sec. 1910.6.

6.1.1.2

Containers shall be designed, constructed, tested and maintained in
accordance with U.S. Department of Transportation Specifications
and Regulations.

6.1.1.3

Permanently installed containers shall be provided with substantial
noncombustible supports on firm noncombustible foundations.

6.1.1.4

Each portable container shall be legibly marked with the name
"Hydrogen" in accordance with "Marking Portable Compressed Gas
Containers to Identify the Material Contained" ANSI Z48.1-1954,
which is incorporated by reference as specified in Sec. 1910.6.

6.1.1.5

Each manifolded hydrogen supply unit shall be legibly marked with
the name Hydrogen or a legend such as "This unit contains
hydrogen."
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6.2

6.3

Safety Relief Devices
6.2.1

Hydrogen containers shall be equipped with safety relief devices as required by
the ASME Boiler and Pressure Vessel Code, Section VIII Unfired Pressure
Vessels, 1968 or the DOT Specifications and Regulations under which the
container is fabricated.

6.2.2

Safety relief devices shall be arranged to discharge upward and unobstructed to
the open air in such a manner as to prevent any impingement of escaping gas
upon the container, adjacent structure or personnel.

6.2.3

Safety relief devices or vent piping shall be designed or located so that moisture
cannot collect and freeze in a manner which would interfere with proper
operation of the device.

Piping, Tubing, and Fittings
6.3.1

6.4

Piping, tubing, and fittings shall be suitable for hydrogen service and for the
pressures and temperatures involved. This shall include compliance with the
following requirements:
6.3.1.1

Cast iron pipe and fittings shall not be used.

6.3.1.2

Piping and tubing shall conform to Section 2 - "Industrial Gas and Air
Piping" - Code for Pressure Piping, ANSI B31.1-1967 with addenda
B31.1-1969, which is incorporated by reference as specified in Sec.
1910.6.

6.3.1.3

Joints in piping and tubing may be made by welding or brazing or by
use of flanged, threaded, socket, or compression fittings. Gaskets
and thread sealants shall be suitable for hydrogen service.

Equipment Assembly
6.4.1

All components of hydrogen storage and conveyance systems installed at the
facility shall meet the following requirements:
6.4.1.1

Valves, gauges, regulators, and other accessories shall be suitable
for hydrogen service.

6.4.1.2

Installation of hydrogen systems shall be supervised by personnel
familiar with proper practices with reference to their construction and
use.

6.4.1.3

Storage containers, piping, valves, regulating equipment, and other
accessories shall be readily accessible, and shall be protected
against physical damage and against tampering.
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6.5

Cabinets or housings containing hydrogen control or operating
equipment shall be adequately ventilated.

6.4.1.5

The hydrogen storage location shall be permanently placarded as
follows: "HYDROGEN - FLAMMABLE GAS - NO SMOKING - NO
OPEN FLAMES," or equivalent.

6.4.1.6

For installations which require any operation of equipment by the
user, legible instructions shall be maintained at operating locations.

6.4.1.7

After installations, all piping, tubing, and fittings shall be tested and
proved hydrogen gas tight at maximum operating pressure.

Bonding and Grounding
6.5.1

7.0

6.4.1.4

Each gaseous storage system and associated piping must be bonded and
grounded. This shall include cylinder storage systems.
6.5.1.1

Bonding cables shall be attached to designated bond points on
apparatus free of paint, coatings or other contamination which could
compromise the quality of the bond connection

6.5.1.2

Spring clamps on bonding cables shall be inspected with each use to
ensure adequate tension to maintain sufficient contact with the
bonding point

STORAGE REQUIREMENTS
7.1

Outdoor Storage
7.1.1

Each outdoor hydrogen storage location shall meet the following requirements:
7.1.1.1

Be located so that it is readily accessible to delivery equipment and
to authorized personnel;

7.1.1.2

Be located above ground;

7.1.1.3

Shall not be located beneath electric power lines;

7.1.1.4

Shall not be located close to flammable liquid piping or piping of
other flammable gases;

7.1.1.5

When located near aboveground flammable liquid storage shall be
located on ground higher than the flammable liquid storage except
when dikes, diversion curbs, grading, or separating solid walls are
used to prevent accumulation of flammable liquids under the system;

7.1.1.6

Where protective walls or roofs are provided, they shall be

[Facility Identifier]-SAFE-045
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constructed of noncombustible materials;
7.1.1.7

Electrical equipment within 15 feet shall be in accordance with
29CFR 1910 Subpart S;

7.1.1.8

The area within 15 feet of any hydrogen container must be kept free
of dry vegetation and combustible materials;

7.1.1.9

Storage vessels and piping shall be protected from vehicle impact by
solid or concrete filled bollards painted yellow in areas of vehicle
movement, including delivery vehicles

7.1.1.10

The minimum distance between exposures, not protected by
adequate fire walls, and installed hydrogen systems shall be in
accordance with the following Table:
Size of Hydrogen System

Type of Outdoor Exposure

Wood frame construction (1)
-

□DI
<3,000 Ft3

3

3,000 Ft > 15,000 Ft3
15,000 Ft3

10’

25’

50’

0

10’

25’(2)
-

0

0

0

Not above any part of a system

10’

10’

10’

Above any part of a system

25’

25’

25’

0 to 1,000 gallons

10’

25’

25’

In excess of 1,000 gallons

25’

50’

50’

Tank

10’

10’

10’

Vent or fill opening of tank

25’

25’

25’

Flammable liquids below ground-in
excess of 1,000 gallons

Tank

20’

20’

20’

Vent or fill opening of tank

25’

25’

25’

Flammable gas storage, either high
pressure or low pressure

0 to 15,000 CF capacity

10’

25’

25’

In excess of 15,000 CF capacity

25’

50’

50’

Fast burning solids such as ordinary lumber, excelsior or paper

50’

50’

50’

Slow burning solids such as heavy timber or coal

25’

25’

25’

Open flames and other sources of ignition

25’

25’

25’

Air compressor intakes or inlets to ventilating or air-conditioning equipment

50’

50’

50’

Concentration of people(3)
-

25’

50’

50’

Building or structure Heavy timber, noncombustible, ordinary construction(1)
Fire-resistive construction (1)
Wall openings

Flammable liquids above ground

Flammable liquids below ground - 0
to 1,000 gallons

Footnote (1) Refer to NFPA No. 220 Standard Types of Building Construction for definitions
Footnote (2) But not less than one-half the height of adjacent side wall of the structure
Footnote (3) In congested areas such as offices, lunchrooms, locker rooms, time-clock areas
Footnote (4) Refer to NFPA No 51, gas systems for welding and cutting (1969)
Footnote (5) Refer to NFPA No 566, bulk oxygen systems at consumer sites (1969)
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7.2

Indoor Storage
7.2.1

7.2.2

8.0

7.2.1.1

In an adequately ventilated area

7.2.1.2

25’ from stored flammable materials or oxidizing gases

7.2.1.3

25’ from open flames, ordinary electrical equipment or other sources
of ignition

7.2.1.4

25’ feet from concentrations of people

7.2.1.5

50’ from intakes of ventilation or air-conditioning equipment and air
compressors

7.2.1.6

50’ from other flammable gas storage

7.2.1.7

Protected against damage or injury due to falling objects or working
activity in the area

More than one system of 3,000 CF or less may be installed in the same room,
provided the systems are separated by at least 50 feet.

SPARK RESISTANT TOOLS AND RATED EQUIPMENT
8.1

Hand tools utilized in the service or maintenance of hydrogen systems or storage
containers capable of containing hydrogen (not purged) shall be of a spark resistant type,
such as beryllium or equivalent (“Spark Proof” tools are still capable of generating an
invisible spark sufficient to ignite hydrogen, requiring extreme care to be taken)
8.1.1

8.2

9.0

Indoor hydrogen storage may not exceed 3,000 CF in a single storage location.
When located inside buildings and exposed to other occupancies hydrogen shall
be situated in the building so that the system will be as follows:

Such applications shall include securing and removing regulators, fittings, system
service work, etc.

Power tools and or equipment utilized in the service or maintenance of hydrogen systems
or storage containers capable of containing hydrogen (not purged) shall be rated for
Class 1, Division 2, Group B

HANDLING AND STORAGE OF CYLINDERS
9.1

The following requirements shall be adhered to when handling hydrogen cylinders:
9.1.1

Cylinders shall not be dropped nor permitted to strike each other violently

9.1.2

Cylinders shall be protected from excessive temperatures by storing them away
from radiators or other sources of heat
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9.1.3

Cylinders shall be protected against extremes of weather and from damp ground
to prevent rusting.

9.1.4

The valve protection cap shall be left in place until the cylinder has been secured
against a wall, a bench, or placed in a cylinder stand and is ready to be used.

9.1.5

Cylinders shall not be dragged or slid. Cylinders shall be moved by using a
suitable hand truck.

9.1.6

Safety devices shall not be tampered with

9.1.7

When feasible, empty cylinders shall be secured with some positive pressure in
the cylinder.
9.1.7.1

Protective caps shall be secured and cylinders shall be marked as
“Empty.”

9.1.7.2

Racked cylinder systems shall be marked empty when the entire
rack is empty

9.1.7.3

Individual full and empty cylinders shall not be stored together.

9.1.8

No part of a cylinder should be subjected to a temperature above 125°F (52°C).

9.1.9

Cylinders shall be stored in such a way as to prevent contact with electrical
apparatus or circuits.

9.1.10 Oil, grease, or other readily combustible substances shall not be permitted to
come in contact with cylinders or valves.
9.1.11 Smoking or open flames are prohibited in hydrogen cylinder and tube storage
and use areas.
9.1.12 Cylinder valves shall be opened slowly.
9.1.12.1

Cylinder valves shall NOT be cracked open to clear the valve of dust,
as the escaping hydrogen may ignite.

9.1.13 If a cylinder or valve is defective or leaking, the cylinder shall be removed to a
remote outdoor location away from possible sources of ignition, and the area
shall be posted and isolated until the hazard is abated or removed.
9.1.14 Neither excessive force nor prying of protective caps is permitted
9.1.14.1

A label or tag shall be attached to the cylinder identifying the problem
and return the cylinder shall be returned to the supplier.

9.1.15 Wrenches shall not be used on valves equipped with a hand wheel.
9.1.15.1

A label or tag shall be attached to the cylinder identifying the problem
and return the cylinder shall be returned to the supplier.
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10.0

HYDROGEN OFF-LOADING
10.1

The following requirements shall be adhered to when offloading gaseous hydrogen into
fixed facility storage vessels and/or delivery of cylinders:
10.1.1 All off-loading, whether bulk or cylinder, shall be supervised by a facility
employee utilizing a site-specific off-load checklist for guidance in ensuring a safe
and proper off-load execution
10.1.2 Hydrogen delivery trailers shall be adequately secured to prevent movement
during product transfer or cylinder removal
10.1.3 Cylinder delivery vehicles shall be parked on a level surface
10.1.4 For bulk delivery;

11.0

12.0

10.1.4.1

The hydrogen trailer shall be electrically bonded to the system before
discharging hydrogen

10.1.4.2

The delivery driver shall make all connections and remain in
attendance throughout the entire off-load operation

TURBINE GENERATORS
11.1

Smoking and other ignition sources are prohibited near hydrogen or hydrogen sealing
systems, and signs warning of the danger of explosion and fire shall be posted

11.2

Excessive hydrogen makeup or abnormal loss of pressure shall be considered as an
emergency and shall be corrected immediately

11.3

A sufficient quantity of inert gas shall be available to purge the hydrogen from the largest
generator on site

TRAINING
12.1

Requirements
12.1.1 All employees shall be trained in the hazards and safe handling of gaseous
hydrogen. This training shall include:
12.1.1.1

The physical and chemical hazards of hydrogen;

12.1.1.2

Proper handling and storage methods, including proper bonding and
grounding techniques;

12.1.1.3

Actions to be taken should a hydrogen leak and/or fire occur

12.1.2 Employees responsible for servicing and/or performing specific operations, such
as supervising hydrogen delivery and/or attaching/removing cylinders from a
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supply system shall be trained in the specific operating procedures applicable to
the respective task.
12.1.3 Retraining shall be provided for each employee as necessary so that the
employee maintains the understanding and knowledge acquired through the
initial training.

12.2

Records
12.2.1 Training records, including competency testing/evaluation methods and results,
shall be maintained for a minimum of 5 years.

13.0

DOCUMENT REVISION HISTORY

Version Number

Date of Version

Summary of Revision

1

01/01/2014

Initial CAMS Template Program
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