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SUBJECT

Proposed Ordinance (PO) 2023-0263 would adopt regulations for battery energy storage systems (BESS) in unincorporated King County. 

SUMMARY

Battery Energy Storage Systems (BESS) are technologies that use rechargeable batteries to store electrical energy for later use. BESS are not currently defined as a distinct use in the County’s zoning code, King County Code (K.C.C.) 21A. According to Executive staff, BESS are currently considered to be a subset of utility facility, which is defined as a facility for the distribution or transmission of services. Except in a limited case that does not apply to BESS, utility facilities are a permitted use in all zones and are not subject to any use-specific development conditions.

The PO would define “BESS” and “Consumer-scale BESS” as distinct uses in K.C.C. Title 21A. BESS would be a permitted use in all zones except for R zones, where they would require a conditional use permit. Consumer-scale BESS would be accessory uses, allowed only when accessory to another allowed use on a site. 

The PO would include the requirements below for BESS and Consumer-scale BESS.

Table 1. Proposed Requirements for BESS and Consumer-scale BESS

	
	BESS Under 
1 MW[footnoteRef:1] [1:  Megawatt] 

	BESS 
1 MW or more
	Consumer-Scale
BESS Under 1 MW
	Consumer-Scale
BESS 
1 MW or more

	Ten-foot separation between the facility and vegetation
	Yes
	Yes
	No
	Yes

	No projections into setbacks
	Yes
	Yes
	Yes
	Yes

	Special requirements in RA, UR, R Zones
	Yes
	Yes
	No
	No

	Size limitation in A and F zones
	Yes
	Yes
	No
	No

	Financial responsibility for explosion and decommissioning
	No
	Yes
	No
	Yes



There is a striking amendment, S1, that would make changes to allowances for BESS for accessory use, change the thresholds at which financial responsibility is required, require a conditional use permit for non-accessory BESS in the A and F zones, allow for site-specific zoning conditions for public safety, make changes relating to BESS for electric vehicle charging, and require a report. There is also a title amendment, T1.

BACKGROUND 

Battery Energy Storage Systems. Battery Energy Storage Systems (BESS) are technologies that use rechargeable batteries to store electrical energy for later use, intended to enhance the stability, reliability, and efficiency of electrical grids. 

BESS consist of battery modules or packs, power electronics, and control systems that enable them to charge and discharge electricity. They can be deployed at various scales, ranging from residential and commercial applications to utility-scale installations, each serving specific grid needs and energy requirements.

The primary purpose of BESS is to balance supply and demand in the electrical grid, mitigating the challenges posed by the intermittency of renewable energy sources, such as solar and wind power, by providing a way to store excess energy during periods of high generation and release it when energy demand is high or generation is low. This can smooth out power fluctuations and provide grid stability, help avoid grid congestion, reduce the need for fossil fuel-based peaker plants, and enhance the overall reliability of the electrical system.

BESS are also employed for various grid services, including frequency regulation and response, and voltage support. They can respond rapidly to changes in grid conditions, providing grid operators with a tool to maintain the grid's stability and quality of power supply. They also are used to provide backup power during grid outages and to assist in demand response, and can reduce overall energy consumption through load shifting.

Lithium-ion batteries are the most common battery type used in BESS, but other types are used as well, including vanadium, zinc-bromine, lead-acid, nickel metal hydride, and nickel-cadmium, among others. 

Existing County Regulations. BESS are not currently defined as a distinct use in the County’s zoning code, King County Code (K.C.C.) 21A. According to Executive staff, BESS are currently considered to be a subset of utility facility, which is defined as a facility for the distribution or transmission of services.[footnoteRef:2] While BESS are not specifically listed in the definition, the list provided is exemplary only and not exhaustive. Except in a limited case that does not apply to BESS, utility facilities are a permitted use in all zones and are not subject to any use-specific development conditions. Utility facilities are exempt from the special standards for nonresidential uses in the RA, UR, and R zones. [2:  K.C.C. 21A.06.1350] 


According to Executive staff, several small-scale BESS, serving a single site, have been permitted as accessory uses. No large-scale BESS facilities have been permitted, although an application was received for a BESS near the City of Covington.[footnoteRef:3] That application has been cancelled. [3:  Permit No. CDUP23-0003] 


2021 International Fire Code & State Amendments. Section 1207 of the 2021 International Fire Code (IFC) contains provisions relating to energy storage systems.[footnoteRef:4] The provisions only apply to energy storage systems over a certain capacity. For lithium-ion systems, the threshold is 20 kilowatt hours (kWh). These are summarized very broadly below:[footnoteRef:5] [4:  The majority of these provisions are also in the 2018 IFC, which is in effect until October 29, 2023.]  [5:  The full text of the provisions can be found at https://codes.iccsafe.org/content/IFC2021P1/chapter-12-energy-systems#text-id-19095843. The requirements are more nuanced than described in this staff report and include multiple caveats and exceptions based on size and type of the specific system in question. ] 


· [bookmark: _Hlk141955514]Construction and operational permits required.
· A failure modes and effects analysis or other approved hazard mitigation analysis is required. It must evaluate:
· Thermal runaway;[footnoteRef:6] [6:  Thermal runaway is the primary cause of fires in batteries. It is a phenomenon in which the cell enters an uncontrollable, self-heating state, which can lead to ejection of gas, shrapnel and/or particulates (violent cell venting), extremely high temperatures, smoke, and fire.] 

· Failure of battery management, ventilation, or exhaust system;
· Failure of smoke detection, fire detection, fire suppression, or gas detection system;
· Other listed technical failures.
· The analysis described above must conclude that fires, flammable gases, and toxic gases will be contained below certain thresholds and allow time for evacuation if necessary, and that flammable gases during a fire will be controlled through the use of ventilation, prevention of accumulation, or by deflagration venting.
· System testing prior to commissioning is required.
· Identification, documentation, and training of personnel is required.
· Ongoing inspection and testing are required.
· Noncombustible enclosures are required.
· A management system that disconnects electrical connections if potentially hazardous conditions are detected is required.
· Fire-resistant separations required.
· Vehicle impact protection required.
· Size and separation requirements.
· Fire detection and suppression required.
· Vegetation control surrounding a BESS required.
· Exhaust ventilation, explosion control, spill control, and thermal runaway protections required.

The State has also adopted amendments to IFC Section 322, regarding storage of lithium-ion batteries in particular. In addition to the requirements listed above, lithium-ion battery storage would be required to have a fire safety plan, and indoor storage and storage in a container would be subject to a technical opinion and report to evaluate the fire and explosion risks associated with the indoor storage area and to make recommendations for fire and explosion protection. Outdoor battery storage would be subject to size limits and a requirement for separation from buildings, lot lines, public streets, and each other. 

On September 15th, the State Building Code Council Voted to delay implementation of the 2021 IFC until March 15, 2023, due to issues unrelated to BESS. The 2021 requirements therefore will not be in effect until that time, unless the State Building Code Council chooses to act on the BESS regulations separately prior to full adoption of the 2021 IFC.

ANALYSIS

Definitions. The PO would define “BESS” and “Consumer-scale BESS” as distinct uses in K.C.C. Title 21A. They would be defined as follows:

Battery energy storage system:  A facility designed and constructed for the purpose of storing electrical energy using battery technology.  Battery energy storage system does not include consumer-scale battery energy storage systems.

Consumer-scale battery energy storage system:  A facility designed and constructed for the purpose of storing electrical energy using battery technology, and used solely to store energy for use on the site on which the system is located, excluding net metering.

“Net metering,” as referenced in the Consumer-scale BESS definition, refers to an electricity billing mechanism through which consumer-scale renewable energy generation systems, such as solar panels on a home, can feed a portion of the excess power they generate back into the grid. The proposed definition aligns with the County’s definition of “consumer-scale renewable energy generation system,” which allows for net metering. 

The PO would also include Consumer-scale BESS in the list of things considered to be residential accessory uses, commercial/industrial accessory uses, and resource accessory uses. As these accessory uses cover all potential primary uses, any primary use allowed in a zone would be allowed to have a Consumer-scale BESS as an accessory use. This includes Consumer-scale BESS used for providing electricity for buildings as well as for vehicle charging. 

Required Permits. As noted above, BESS are currently treated as a subset of utility facility, which makes it a permitted use in all zones, and Consumer-scale BESS are treated as allowed accessory uses, permitted as part of other allowed development in a given zone.

BESS. The PO would make BESS a standalone use in the Regional Land Uses table, K.C.C. 21A.08.100.A., and would define it as a permitted use in all zones, except for the R-1 through R-48 zones, in which it would require a conditional use permit. 

The conditional use permit requirement would subject BESS in these zones to public notice and comment requirements, if not already required through the State Environmental Policy Act (SEPA), and would require the applicant to demonstrate the following:

· The conditional use is designed in a manner which is compatible with the character and appearance of an existing, or proposed development in the vicinity of the subject property;
· The location, size and height of buildings, structures, walls and fences, and screening vegetation for the conditional use shall not hinder neighborhood circulation or discourage the permitted development or use of neighboring properties;
· The conditional use is designed in a manner that is compatible with the physical characteristics of the subject property;
· Requested modifications to standards are limited to those which will mitigate impacts in a manner equal to or greater than the standards of this title;
· The conditional use is not in conflict with the health and safety of the community;
· The conditional use is such that pedestrian and vehicular traffic associated with the use will not be hazardous or conflict with existing and anticipated traffic in the neighborhood;
· The conditional use will be supported by adequate public facilities or services and will not adversely affect public services to the surrounding area or conditions can be established to mitigate adverse impacts on such facilities; and
· The conditional use is not in conflict with the policies of the Comprehensive Plan or the basic purposes of K.C.C. 21A.[footnoteRef:7] [7:  K.C.C. 21A.44.040] 


Consumer-scale BESS. By formally adding Consumer-scale BESS to the list of residential accessory uses, commercial/industrial accessory uses, and resource accessory uses, Consumer-scale BESS would remain a permitted use in all zones.

SEPA. The proposed ordinance would not affect the state requirements for SEPA review of BESS or Consumer-scale BESS. All projects would be subject to SEPA review unless found to be exempt under state law or K.C.C. Title 20.

Specific Requirements. The proposed ordinance would add new requirements to K.C.C. 21A for permit approval. Requirements would differ for BESS and Consumer-scale BESS, as well as based on whether the capacity of the system was below 1 megawatt (MW) or was at or above 1 MW. For reference, in California, a 1 MW system is estimated to store enough electricity to power 750 homes for four hours.[footnoteRef:8] The requirements are summarized in Table 2 and discussed in more detail below. [8:  https://www.gov.ca.gov/2023/07/12/icymi-california-grid-reaches-5600-mw-of-battery-storage-capacity-a-1020-increase-since-2020/#:~:text=With%20one%20megawatt%20of%20electricity,batteries%20need %20to%20be%20recharged. ] 


Table 2. Proposed Requirements for BESS and Consumer-scale BESS

	
	BESS Under 
1 MW
	BESS 
1 MW or more
	Consumer-Scale
BESS Under 1 MW
	Consumer-Scale
BESS 
1 MW or more

	Ten-foot separation between the facility and vegetation
	Yes
	Yes
	No
	Yes

	No projections into setbacks
	Yes
	Yes
	Yes
	Yes

	Special requirements in RA, UR, R Zones
	Yes
	Yes
	No
	No

	Size limitation in A and F zones
	Yes
	Yes
	No
	No

	Financial responsibility for explosion and decommissioning
	No
	Yes[footnoteRef:9] [9:  Only required for privately owned facilities. See discussion below.] 

	No
	Yes8



Nonvegetated Buffer. The PO would require a minimum separation of ten feet between structures containing BESS and landscaping or other vegetation. The International Fire Code has a similar requirement, but allows some exemptions in which vegetation could be placed closer than ten feet.[footnoteRef:10] The PO would eliminate the possibility of these exemptions. The nonvegetated buffer would also be required for Consumer-scale BESS with a capacity of 1 MW or more.  [10:  IFC 1207.5.7.] 


Setback Projections. King County Code allows “electrical and cellular equipment cabinets and other similar utility boxes and vaults” to project into required setbacks from property lines. The PO would specify that equipment associated with BESS and Consumer-scale BESS are not allowed to project into required setbacks.

Nonresidential Land Use Requirements. Utility Facilities are exempt from the special requirements for nonresidential land uses in the RA, UR, and R zones.[footnoteRef:11] The proposed ordinance would subject BESS to these requirements. The requirements are as follows: [11:  Found in K.C.C. 21A.12.220. ] 


A.  Impervious surface coverage shall not exceed:
            1.  Forty percent of the site in the RA zone.
            2.  Seventy percent of the site in the UR and the R-1 through R-8 zones.
            3.  Eighty percent of the site in the R-12 through R-48 zones.
          B.  Buildings and structures, except fences and wire or mesh backstops, shall not be closer than 30 feet to any property line, except as provided in subsection C.
          C.  Single detached dwelling allowed as accessory to a church or school shall conform to the setback requirements of the zone.
          D.  Parking areas are permitted within the required setback area from property lines, provided such parking areas are located outside of the required landscape area.
          E.  Sites shall abut or be accessible from at least one public street functioning at a level consistent with King County Road Design Standards.  New high school sites shall abut or be accessible from a public street functioning as an arterial per the King County Design Standards.
          F.  The base height shall conform to the zone in which the use is located.
          G.  Building illumination and lighted signs shall be designed so that no direct rays of light are projected into neighboring residences or onto any street right-of-way.

Limitations in A and F Zones. In the A (Agriculture) and F (Forest) zones, the PO would limit the size of BESS to two acres or 2.5% of the site, whichever is less. This mirrors a limitation for renewable energy generation systems in these zones. The PO would specify that, if a renewable energy generation system and BESS are located on the same property, the two acre or 2.5% limitation would apply to the combined area of both uses. 

This requirement would not apply to Consumer-scale BESS that are accessory to allowed uses in the A and F zones. However, as the Consumer-scale BESS would be required to be subordinate and incidental to the allowed agriculture or forestry use on site, and would only be allowed to be used to provide power to that on-site use, this would represent an inherent limitation on the size of the system. 

Financial Responsibility. In May 2023, the Council adopted Ordinance 19601, which established financial responsibility requirements for privately owned fossil fuel facilities and nonhydroelectric generation facilities. The PO would extend these requirements to privately owned BESS with 1 MW or more of capacity, as well privately owned Consumer-scale BESS with 1 MW or more of capacity. The County is prohibited by state law from imposing financial responsibility on public entities, but the PO would encourage the Permitting Division to seek voluntary compliance from public entities.[footnoteRef:12] [12:  RCW 36.32.590] 


The financial responsibility requirements would be moved to a new chapter in Title 21A, but would be identical to the existing requirements for fossil fuel facilities and nonhydroelectric generation facilities. Applicants would be required to demonstrate proof of financial responsibility in an amount necessary to compensate for the maximum damages from an explosion resulting from a worst-case release, and proof of financial responsibility in an amount necessary to compensate for facility decommissioning (e.g., brownfield remediation).

The level of financial responsibility necessary would be determined by the Executive based on studies provided by the applicant at the time of permit application. The PO lays out the information that would be required in these studies.

For the explosion scenario, the study would be required to:
· Incorporate the volume of oils, gases, refrigerants, and other flammable or explosive chemicals stored, used, or generated within the facility;
· Consider such matters as:  the frequency of facility operations; facility layout and vegetation that could cause flammable vapor accumulation; the damages that could result from the explosion to public and private structures onsite and offsite; public infrastructure and environmental resources and functions; and the potential loss of life and injury to persons onsite and to members of the public; 
· Include modeling and disclosure of a nil or very low wind condition vapor cloud explosion scenario;
· Be prepared by a person accredited in vapor cloud explosion analysis, or an equally qualified individual as authorized by the director, at the applicant's expense; and
· Undergo third-party validation by a qualified entity to be hired upon mutual agreement of the applicant and the department, at the applicant's expense.

For decommissioning, the study would be required to include, but not be limited to:
· Listing of the hazardous substances, as defined in RCW 70A.305.020, that will be stored, handled or generated within the facility; the range of potential release volumes requiring cleanup in the event of failures of technological or safety catchment features; and whether such releases have the potential to contaminate groundwater or surface waters on or adjacent to the site;
· The range of cleanup activities that would be required to address such hazardous substances;
· Detailed estimates of the cost to implement the plan, including conducting cleanup and facility closure, based on the cost of hiring a third party to conduct all activities.  All cost estimates must be in current dollars and may not include a net present value adjustment or offsets for salvage value of wastes or other property; and
· Methods for estimating closure costs.

For BESS and Consumer-scale BESS subject to the financial responsibility requirement, the owner or operator would be required to verify financial responsibility to the Permitting Division on a five-year basis.

SEPA Review. The PO requires review under the State Environmental Policy Act (SEPA). The SEPA process is underway and a threshold determination is expected to be issued in the coming weeks. In order for that process to complete, as well as to accommodate a thirty-day hearing notice, this item cannot come to Council for a final vote until mid-November.



AMENDMENT

Striking Amendment S1. The striking amendment would make the following changes:
BESS as Accessory Uses.
· Would remove the "Consumer-scale BESS" definition and instead refer to these as BESS for residential accessory use, commercial/industrial accessory use, or resource accessory use, as those terms are defined in the K.C.C. 21A.06. These BESS would be continue to be limited to on-site use except as caveated below, and would retain "permitted use" status in all zones where residential accessory uses, commercial/industrial accessory uses, or resource accessory uses are allowed.
· Would clarify that, for the purposes of being considered an accessory use, vehicle charging on-site or in the immediately adjacent right-of-way is allowed.
· Would allow BESS for residential accessory use to participate in load sharing or other electricity sharing programs that may involve some amount of off-site use, if the BESS has an energy rating of 50 kWh or less.
· Would stipulate that BESS over 2 MW do not qualify as an accessory use.

[bookmark: _Hlk146095392]Agricultural and Forest Zone. In the Agricultural (A) and Forest (F) zones, BESS would require a conditional use permit, unless the system meets the definition of a resource accessory use.

Financial Responsibility for Explosion. Would change the threshold at which financial responsibility for explosion is required. Rather than a 1 MW threshold, the striking amendment would stipulate the following:
· 2 MW or less – financial responsibility not required.
· More than 2 MW, up to 10 MW – financial responsibility required if all three of the following conditions are met:
· The battery technology is capable of thermal runaway;
· Any individual room, cabinet, container, or other enclosure containing the system has an energy rating greater than two megawatt-hours, or any two enclosures are less than ten feet apart; and
· The system is located within one hundred feet of buildings, lot lines, public ways, stored combustible materials, hazardous materials, high-piled stock, or other exposure hazards.
· More than 10 MW – financial responsibility required if the battery technology is capable of thermal runaway.

Financial Responsibility for Decommissioning. Would change the threshold at which financial responsibility for decommissioning is required from 1 MW to 2 MW.

Permit Conditions for Public Safety. Would specify that the Permitting Division can impose additional permit conditions to protect public health and safety, including, but not limited to, increased setbacks or increased separation between structures containing battery energy storage systems, based on the findings of safety studies required by the zoning code or fire code.

Electric Vehicle Charging. When a BESS qualifies as an accessory use, and is used solely to serve electric vehicle charging infrastructure within a street setback, the BESS would also be allowed to be located within the street setback.

Follow-up Report. Would require the Executive to submit a report one year from the date that the first BESS is given final inspection approval under the regulations in this ordinance. The report would include information on BESS applications in unincorporated King County, changes to battery technology, and changes to relevant codes, as well as recommendations for changes to King County Code, if warranted based on the findings of the report. If code changes were found to be warranted, the Executive would be required to submit a proposed ordinance making those changes along with the report.

Technical and Clarifying Changes. Would make technical and clarifying changes, including changes to the definition of BESS, removal of a vehicle impact requirement that is duplicative of state law, updated cross-references, addition of a severability clause, and changes to match legislative drafting guidelines.

Title Amendment T1. The title amendment would conform the title to the striking amendment.
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· Marissa Aho, Director, Office of Climate
· Jim Chan, Director, Permitting Division, DLS
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1. Proposed Ordinance 2023-0263
2. Striking Amendment S1
3. Redline Striking Amendment S1 (for illustrative purposes only)
4. Title Amendment T1
image1.png
kil

King County




