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This resource was produced by the U.S. Department of Energy’s Office of Cybersecurity, Energy Security, and Emergency Response (CESER) to aid Northeast states in monitoring, assessing, and responding to fuel shortages during Winter 2022-2023. States are encouraged to adapt or supplement the provided material to align with existing state roles, authorities, and plans; and to better address state-specific needs and situations. This document is not intended to be prescriptive or suggest non-statutory expansion of State Energy Office responsibilities, which may vary significantly from state to state. 
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[bookmark: _Toc137478910]INTRODUCTION
This risk rubric is designed to aid Midwest states in monitoring fuel market conditions, assessing the severity of fuel supply shortages, and responding to those shortages with appropriate response measures. The rubric focuses on five petroleum-based fuels: gasoline, ultra-low-sulfur diesel (ULSD), jet fuel, kerosene, and propane. The rubric also covers ethanol, which is needed to create gasoline almost everywhere in the region. The rubric focuses on six key metrics to assess the severity of fuel shortages in the Midwest:
A. Inventories—focusing on the level of inventories compared to the average inventories for the same week over the previous 5 years. The further below the 5-year average, the higher the severity of the situation. 
B. Pricing—focusing on the differentials between local wholesale prices (primarily spot prices at regional hubs) compared to an appropriate benchmark—front-month NYMEX futures prices for the same or similar products. Sharp and sustained increases in the premium for prompt delivery may be an indicator of a supply shortage.
C. Fuel Availability—utilizing quantitative and qualitative information on supply allocations and outages at regional terminals as reported by local or regional marketers.
D. Refinery Utilization—focusing on refinery utilization in the Midwest (PADD 2).
E. Key Infrastructure Status—tracking the status of key supply infrastructure, such as terminals, ports, pipelines, and roadways. It is also be important to track disruptions to key natural gas and electricity infrastructure that can impact demand for liquid fuels from power generators. 
F. Weather Forecast—including forecasts for extended cold snaps (often associated with a “polar vortex” event) that may drive winter heating fuel demands (ULSD, propane) and forecasts for winter storms that may impact roadways, delaying truck movements; or cause power outages that impact liquid fuel supply infrastructure.
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While there are numerous other variables that should also be monitored for situational awareness, these six key assessment metrics provide a reasonable gauge of the key supply and demand factors that impact fuels markets. These metrics are also relatively dynamic with updated inventory and pricing information available at least once per week and are manageable for users to monitor and update in 1-2 hours. For each of the key assessment areas, the rubric establishes generic severity thresholds and a tiered severity classification system (Tier 3: Enhanced Watch, Tier 2: Significant Event, Tier 1: Major Event) that aligns with the FEMA’s National Incident Management System. These resources are intended to provide a template for states to customize to reflect the specific response structures and authorities in their state, as well as the unique structure and characteristics of liquid fuels markets in their state/region.
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MIDWEST LIQUID FUELS RISK RUBRIC
	
	GASOLINE
	ULSD
	JET FUEL
	PROPANE
	ETHANOL

	A. INVENTORIES

	PADD Region
	PADD 2
	PADD 2
	PADD 2
	PADD 2
	PADD 2

	Timeframe
	6/9/2023
	6/9/2023
	6/9/2023
	6/9/2023
	6/9/2023

	Inventories (mn bbls)
	42.9
	26.1
	8.5
	19.0
	7.6

	5-yr Avg. (mn bbls)
	49.7
	31.1
	7.8
	16.0
	7.1

	% Diff. vs. 5-yr Avg.
	-14%
	-16%
	+9%
	+19%
	+7%

	Severity Points
	1
	1
	0
	0
	0

	B. PRICING

	Location
	Chicago CBOB
	Chicago
	NY Harbor
	Conway, KS
	Chicago

	Timeframe
	6/21/2023
	6/21/2023
	6/21/2023
	6/21/2023
	6/8/2023

	Regional Price ($/gal)
	2.55
	2.45
	2.43
	0.56
	2.55

	NYMEX Futures ($/gal)
	2.62 (RBOB)
	2.48 (ULSD)
	2.48 (ULSD)
	0.58 (TX)*
	2.62 (RBOB)

	Difference ($/gal)
	-0.07
	-0.03
	-0.05
	-0.02
	-0.07

	Severity Points
	0
	0
	0
	0
	0

	C. FUEL AVAILABILITY

	Status
	No issues
	No issues
	No issues
	No issues
	No issues

	Severity Points
	0
	0
	0
	0
	0

	D. REFINERY UTILIZATION (PADD 2)

	Timeframe
	6/9/2023
	

	Current Utilization (%)
	92.9
	

	5-yr Avg. (%)
	91.8
	

	Difference (%)
	+1.1
	

	Severity Points
	0
	0
	0
	0
	

	E. KEY INFRASTRUCTURE STATUS

	Roadways
	No issues
	No issues
	No issues
	No issues
	No issues

	Terminals
	No issues
	No issues
	No issues
	
	No issues

	Ports & Waterways
	No issues
	No issues
	No issues
	No issues
	No issues

	Explorer Pipeline
	No issues
	No issues
	No issues
	
	

	Magellan Pipeline
	No issues
	No issues
	No issues
	
	

	Other Pipelines
	No issues
	No issues
	No issues
	
	

	Propane Pipelines
	
	
	
	No issues
	

	Conway Propane Hub
	
	
	
	No issues
	

	Railways
	
	
	
	No issues
	No issues

	Severity Points
	0
	0
	0
	0
	0

	F. WEATHER / AGRICULTURE DEMAND

	Forecast
	No issues
	No issues
	No issues
	No issues
	No issues

	Severity Points
	0
	0
	0
	0
	0

	SEVERITY INDEX (A + B + C + D + E + F)

	Total Severity Points
	2
	1
	0
	0
	0

	Severity Level
	(<3 pts)
Normal
	(<3 pts)
Normal
	(<3 pts)
Normal
	(<3 pts)
Normal
	(<3 pts)
Normal


*Mt. Belvieu, TX Spot Price





[bookmark: _Toc137478911]SEVERITY THRESHOLDS AND INDEX SCORING
1. For each fuel separately, assess the severity and award severity points along the six key assessment areas using the following criteria.

	Assessment Area
	Severity Points
	Criteria
	Time Element

	Inventories
	3
	50%+ below 5-year average
	For 1+ weeks


	
	2
	25-49.9% below 5-year average
	

	
	1
	10-24.9% below 5-year average
	

	Availability
	3
	Widespread Outages
	For 1+ weeks


	
	2
	Spot Outages, Widespread Allocation
	

	
	1
	Spot Allocation
	

	Infrastructure
	3
	Long outage to one or more key assets
	For 1+ weeks

	
	2
	Short outage to one or more key assets
	For <1 week

	
	1
	Allocation or curtailment of one or more key assets
	For 1+ weeks

	Refinery Utilization
	3
	20+ percentage points below 5-year average
10+ percentage points below 5-year average
5+ percentage points below 5-year average
	For 1+ weeks


	
	2
	
	

	
	1
	
	



Pricing Thresholds5 0
For each fuel listed below, if the current price marker exceeds the benchmark by the $/gallon threshold identified below, award severity points accordingly.

	Fuel 
	Price Marker
	Benchmark
	Severity Points

	
	
	
	1
	2
	3

	Gasoline
	Chicago CBOB Gasoline (Platts)
	NY Gasoline-RBOB Prompt-Month Futures Price
	$0.02
	$0.05
	$0.10

	ULSD
	Chicago ULSD Futures (Platts)
	NY Heating Oil Prompt-Month Futures Price
	$0.02
	$0.05
	$0.10

	Jet Fuel
	NY BUCKEYE JET FUEL (PLATTS)
	NY Heating Oil Prompt-Month Futures Price
	$0.02
	$0.05
	$0.10

	Ethanol
	CHICAGO ETHANOL (PLATTS) FUTURES
	NY Gasoline-RBOB Prompt-Month Futures Price
	$0.02
	$0.05
	$0.10

	Propane
	CONWAY PROPANE (OPIS) FUTURES
	Propane (Mt. Belvieu, TX)
	$0.02
	$0.05
	$0.10







1. For each fuel separately, sum severity points in the four assessment areas and rate severity along the following scale

	Severity Index
	Points
	Description

	Normal
	0-2 points
	Steady state. No concerns.

	Tier 3
	3-5 points
	Enhanced Watch events are characterized by impacts to energy supply chains and/or energy services that are largely remediated by industry with little to no need for support from the state or federal governments. State Energy Offices should enhance situational monitoring to understand if and when greater response actions are needed.

	Tier 2
	6-8 points
	Significant Events are significant disruptions to energy supply chains and/or energy services with longer timelines for restoration. Response to these events typically exceed local government resources. Industry will also typically seek state government assistance in the form of waivers and resource management to expedite restoration of energy infrastructure or to mitigate impacts on affected populations or lifeline sectors.

	Tier 1
	9+ points
	Major Events are characterized by extensive disruption to energy supply chains and/or energy services with extended or indefinite timelines for restoration. Tier 1 events require a massive response at every level of government to assist and expedite restoration and to mitigate the impact on affected populations and lifeline sectors.
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· Fuel Inventory Data
· Gasoline (PADD 2) > EIA Weekly Stocks (Midwest)
· ULSD (PADD 2) > EIA Weekly Stocks (Midwest)
· Kerosene-Type Jet Fuel (PADD 2) > EIA Weekly Stocks (Midwest)
· Ethanol > EIA Weekly Stocks (Midwest)
· Propane/Propylene (PADD 2) > EIA Weekly Stocks (Midwest)

· Fuel Price Data (Public/Non-Pay Sources Only)
	Product
	Price Marker
	Price Benchmark

	Gasoline
	Gasoline RBOB (NY Harbor) Spot Price
	Gasoline-RBOB Prompt-Month Futures Price

	ULSD
	Low-Sulfur Diesel (NY Harbor) Spot Price
	Heating Oil Prompt-Month Futures Price

	Jet Fuel
	NY BUCKEYE JET FUEL (PLATTS)
	Heating Oil Prompt-Month Futures Price

	Ethanol
	CHICAGO ETHANOL (PLATTS) FUTURES
	Gasoline-RBOB Prompt-Month Futures Price

	Propane
	Weekly New York Wholesale/Resale Price (EIA)
	Propane (Mt. Belvieu, TX)



· Fuel Availability
· Call or survey select terminals, collect information during SHOPP surveys, communicate with fuel marketers’ group, OPIS Intraday News Alerts 

· Refinery Utilization
· Utilization > PADD 2 Weekly Refinery Inputs & Utilization
· Monitor trade press for outages to key refineries

· Key Infrastructure Status
· Communicate directly with terminal and pipeline operators
· Communicate with State Department of Transportation on rail and roadway status

· Weather Forecast
· NOAA National Weather Service > Weather.gov  




[bookmark: _Toc137478913]ADDITIONAL METRICS / MARKET INTELLIGENCE
The six assessment areas in the risk rubric provide the essential data needed to assess the severity of liquid fuel market shortages. Generally, information on stocks, prices, and fuel availability provides an overall gauge that takes into account numerous factors, including supply factors such as refinery production, imports, and domestic shipments, and demand factors such as weather or power sector-induced demand increases. Although the six key measures are sufficient alone to gauge market severity, additional metrics may provide additional insight into the supply and demand factors driving those key metrics. These additional metrics may include:  
· Gulf Coast refinery utilization and yield patterns
· Energy Information Administration > PADD 3 Refiner Weekly Inputs & Utilization
· Market developments and pricing in international markets (especially Europe)
· Various trade press (Argus, Platts, Bloomberg, Reuters, OPIS, etc.



[bookmark: _Toc137478914]STATE/REGIONAL LIQUIDS FUELS SHORTAGE RESPONSE ACTIONS
Various energy sector stakeholders must act throughout the course of an energy emergency to facilitate restoration of energy systems and to mitigate the impact of energy disruptions to critical infrastructure, essential services, and vulnerable populations. As part of this response, one or more state energy officials may be activated to staff the State Emergency Operations Center (SEOC) during Tier 1 and Tier 2 events. This section outlines the energy emergency response actions of various state and private sector actors during liquid fuels shortages. The actions are categorized by:
· Actor: 
· State ESF-12 responders (often from the State Energy Office and Public Utilities Commission) 
· Emergency Management 
· Other State Agencies
· Event Consequence: Tiers 3, 2, and 1.  
· Time-Phase of the Event  
· Pre-Event: The hours or days immediately preceding an anticipated event, such as a major winter storm or forecast cold snap, when stakeholders may have ability to mobilize and prepare for eventual response action. Some “no-notice” events, such as a sudden infrastructure failure, will not have a pre-event component. 
· Response/Restoration: This period includes begins when impacts from the event (e.g., outage, shortage) are first felt until the time all impacts have been resolved. 
The matrices on the following pages provide a bank of response options—categorized by time-phase and consequence tier—for each actor. Note: the activities in each tier build on each other, so the response actions during a Tier 3 event would also be taken during Tier 2 and Tier 1 events. 
These response matrices provide a starting point for response planning. Authorities, roles, responsibilities, and statutes vary widely by state. State officials should adapt these resources to align with their stakeholders’ roles within their states. Actions performed by State Energy Offices and other stakeholders may be a subset of the activities listed or include additional activities beyond those listed here. Response options for stakeholders other than State Energy Offices are included for awareness and are not intended to be prescriptive or comprehensive.



	
	[bookmark: _Toc137478915]ESF-12: STATE ENERGY OFFICE, PUBLIC UTILITIES COMMISSION


	

	Pre-Event
	Response

	Normal
	Resource Management: 
· Familiarize and have understanding of Energy Emergency planning, response authorities, and response actions
Impact Mitigation: 
· Identify critical/life safety customers (e.g., hospitals) that may require priority power restoration or exemption from controlled outages) and communicate/coordinate with utilities  
	Situational Awareness and Information-Sharing: 
· Monitor key assessment metrics and evaluate state’s fuels market situation over the winter heating season, utilizing risk rubric as needed, on a weekly or bi-weekly basis.
· Share situational awareness information with stakeholders as needed.

	Tier 3: Enhanced Watch 
	Situational Awareness and Information-Sharing: 
· Monitor threat forecast (weather) to understand potential concerns for the region’s fuel supply and distribution infrastructure
· Identify risk factors that could exacerbate or prolong energy impacts or cause impacts to cascade into other sectors
· Understand current demand for liquid fuels within the state, including use by sector, and consider any ongoing shortages, seasonal demands, and other contributing factors; Consider how demands may change in aftermath of event
· Prepare to share information with other impacted states through EEAC contacts, for events that affect multiple states
Resource Management: 
· Communicate with industry groups and fuel industry contacts on precautionary actions taken (if any) in advance of the event
	Situational Awareness and Information-Sharing: 
· Monitor impacts to the region’s fuel supply and distribution infrastructure; Identify any current or potential cascading impacts or interdependencies, including impacts to power generation
· Monitor fuel availability and pricing at retail stations using GasBuddy or other fuel monitoring websites, and weekly data on heating oil and propane from the SHOPP report; Exchange information on regional fuel availability with emergency managers and industry 
· Monitor in-state fuel availability for first responders and other government users by leveraging information from state agencies, local emergency management agencies, industry partners, and public data
· Participate in internal and external situational awareness briefings on an as-needed basis (e.g., regional calls, federal calls, briefing governor) to provide state-specific fuel outlook and address potential regional fuel concerns
· Check-in with DOE ESF-12 Regional Coordinator 
Resource Management: 
· Communicate with state human service agencies on appropriate state and federal assistance programs to mitigate impacts to vulnerable communities 
· Assess staffing capabilities & resource adequacy of state to respond to the event  

	Tier 2: Significant Event
	Situational Awareness and Information-Sharing: 
· For pre-event evacuations, monitor fuel availability and pricing at retail stations using GasBuddy or other fuel monitoring websites
· Communicate with fuel industry groups and contacts to assess current and anticipated needs; Relay this information to state and federal government partners as relevant
Resource Management: 
· Coordinate with emergency managers to assess the availability of state resources (e.g., fuel reserves, state fuel for first responders, and other critical fuel users) and identify any shortages or limitations that could affect event response
	Situational Awareness and Information Sharing: 
· Provide fuel sector situational reports to Governor’s office, state leadership, state agencies, local emergency management agencies, and tribes as needed
· Communicate with industry groups or fuel industry contacts to assess regional fuel supply and distribution system impacts and fuel availability
· Communicate to stakeholders, as needed, any additional information received (e.g., terminal stock levels or outages, terminal wait times) from public data sources, state and federal ESF-12 responders, and local emergency offices via industry
· Participate in internal and external situational awareness briefings (e.g., regional calls, federal calls, briefing governor) to provide state-specific fuel outlook and address potential regional fuel concerns
Resource Management: 
· Coordinate with industry and state partners to address access issues, including prioritizing road clearing and port access; addressing infrastructure damage; and supplying fuel to critical users
· Coordinate resource needs (e.g., fuel shipments) at the state level, connecting industry and state agencies, as needed
Regulatory Relief: 
· Assist with directing industry waiver requests to the appropriate regulators (state or federal), as needed (e.g., hours-of-service waivers, fuel specification waivers, etc.).
· Work with industry and U.S. DOE to support company/vessel-specific Jones Act waivers

	Tier 1: 
Major Event
	Situational Awareness and Information-Sharing: 
· Initiate contact with key energy companies that may be affected by the predicted event and/or industry groups to assess pre-event needs and anticipated impacts
Resource Management: 
· Pre-deploy state resources (e.g., state ESF-12 responders); Consider need for activating federal-state Fuel Task Force to coordinate fuel sector resource needs
· Leverage EMAC agreements and arrange for support from other states
	Situational Awareness and Information-Sharing: 
· If possible, establish and maintain communications with key energy companies (e.g., owners of affected infrastructure) and/or industry groups for situational awareness and to understand areas for potential state support
· Coordinate with federal ESF-12 partners as sources of information, especially for any information from private energy companies that may speak directly to DOE and other agencies
· Coordinate response actions and implementation with other states in the impacted region as conditions warrant.
Resource Management: Work with Governor’s office to leverage existing state authorities to:
· Relay and coordinate resource needs with federal partners
· Request an emergency release from U.S. DOE’s Northeast Home Heating Oil Reserve (NEHHOR), Northeast Gasoline Supply Reserve (NGSR), or other federal resources (e.g., military fuel depots).
· Tap into state fuel reserves & leverage emergency clauses of state fuel contracts 
· Establish temporary fuel distribution sites to support first responders and other critical fuel users
· Implement rationing programs (e.g., odd/even license plate rationing, maximum purchase limits, etc.); priority uses programs to ensure fuel supply for critical users; state fuel conservation programs (closing public buildings, implementing telework, etc.); and mandatory commercial/industrial conservation measures
Public Messaging: 
· Call for fuel conservation in public messaging, in coordination with the Joint Information Center
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	Pre-Event
	Response

	Tier 3: Enhanced Watch
	Situational Awareness and Information-Sharing: 
· Monitor ESF-12 fuel situation reports
· Local Energy Emergency Planning initiatives, including tracking fuel usage of first responders.
	Situational Awareness and Information-Sharing: 
· Participate in internal and external situational awareness briefings with State Energy Office on an as-needed basis (e.g., regional calls, federal calls, briefing governor) to provide state-specific fuel outlook and address potential regional fuel concerns
· Provide ESF-12 situation reports to local and tribal emergency managers
· Survey potential fuel concerns of local and tribal emergency managers and communicate to ESF-12. Set up coordination call between local and tribal emergency managers and ESF-12 to address fuel concerns as needed

	Tier 2: Significant Event 
	Situational Awareness and Information-Sharing: 
· Establish contact with local, tribal, state, and federal governments 
Resource Management: 
· Survey potential fuel needs with local and tribal emergency managers

	Situational Awareness and Information-Sharing: 
· Activate emergency operations center to facilitate statewide coordination and response to significant event 
· Communicate with local emergency managers to confirm extent of impacts, including impacts to vulnerable communities 
Public Messaging: 
· Activate state and/or regional Joint Information Center for public messaging
Resource Management/Impact Mitigation: 
· Assist with distribution of resources to mitigate liquid fuels shortages, such as warming and fresh water, especially to vulnerable communities
· Assist local and tribal emergency managers to submit fuel requests as needed

	Tier 1: Major Event
	Situational Awareness and Information-Sharing: 
· Activate emergency operations center to facilitate statewide coordination and response to major event
Resource Management: 
· Monitor status of local and tribal fuel requests submitted to ESF 12
	Resource Management/Impact Mitigation:  
· Support federal agencies and ESF 12 to administer fuel allocation, establish temporary fueling locations for emergency responders, and other state programs to mitigate fuel shortage as needed
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	Pre-Event
	Response

	Tier 3: Enhanced Watch
	Situational Awareness and Information Sharing: 
· Governor and state leadership may request state ESF-12 briefing in advance of the event
	Communication: 
· Communicate with industry about reporting requirements, as needed

	Tier 2: Significant Event
	Regulatory Relief: 
· Governor may proactively declare a state of emergency or a state of energy emergency, which allows state ESF-12 to coordinate with appropriate state agencies to secure fuel, environmental, and worker safety waivers in response to the fuel event if needed. May automatically trigger state hours-of-service waivers for drivers providing fuel truck drivers
	Regulatory Relief: 
· Governor may proactively declare a state of emergency (or an energy emergency), which allows state ESF-12 to coordinate with appropriate state agencies to secure fuel, environmental, and worker safety waivers in response to the fuel event if needed. 
· State hours-of-service waivers for drivers hauling fuels to address shortage
· Authorize the use of on-road diesel for space heating
· Implement/grant federal EPA fuel waivers at state level, if necessary to address shortage (e.g., waive limits on sulfur content in home heating fuels)
· Coordinate with federal agencies on federal hours-of-service and fuel specification waivers 
Impact Mitigation: 
· If fuel shortage is affecting backup generators, communicate special priority customers to utility owner/operator for priority power restoration (e.g., hospitals) 
Public Messaging: 
· Governor holds press conference or releases public statement about event, urges conservation
· Call for fuel conservation in public messaging, in coordination with the Joint Information Center

	Tier 1: Major Event
	
	Regulatory Relief:
· Request, coordinate, or provide information to federal agencies, as needed, on additional federal waivers, such as Jones Act waiver requests, Pipeline and Hazardous Materials Safety Administration (PHMSA) emergency pipeline waivers, or Federal Energy Regulatory Commission (FERC) prioritization requests
· Governor may issue a disaster declaration/proclamation
Impact Mitigation:
· Implement and manage fuel rationing programs (e.g., odd-even license plate restrictions), if applicable
Resource Management:
· Implement state fuel allocation program, if applicable, including allocating fuel to support mass care operations and first responders
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[bookmark: _Toc137478918]APPENDIX: ESTABLISHING SEVERITY THRESHOLDS
Establishing severity thresholds is an important step in understanding what data movements represent normal market fluctuations and what data movements indicate supply conditions requiring state action. Developing quantitative severity thresholds for decision-making involves both statistical data analysis and analyst judgement. When possible, severity thresholds should be calibrated based on past shortage events when state actions were needed. 
[bookmark: _Toc137478919]INVENTORIES
The sufficiency of liquid fuel inventories is relative to demands, which change seasonally and, in the case of heating fuels, can vary significantly based on the weather forecast. As a result, calculating a real-time “days of supply” factor can be a difficult exercise. Furthermore, typical days of supply for different fuels can vary significantly due the structure of market and expectations of forward demands. A simpler method for tracking the sufficiency of inventories is to compare the current inventory level versus the average level for the same week over the previous five years. Exhibit 1 shows weekly stocks of distillate fuel oil versus the previous 5-year weekly average from January 2010 through mid-April 2023 with additional lines showing thresholds at 25% below the previous 5-year average and 50% below the previous 5-year average.
[bookmark: _Ref133327652]Exhibit 1. Weekly New England (PADD 1A) Distillate Inventories vs. the Previous 5-Year Average
Source: DOE analysis of EIA New England Weekly Stocks


Exhibit 1 shows that stock levels can vary significantly over multi-year periods but that weekly stocks are typically within 25% of the previous 5-year average. The exhibit shows notable departures from the 5-year average in winters 2012-13 and 2013-14 when cold weather (associated with “polar vortex” events) caused sharp drawdowns in distillate stocks, with inventories periodically dipping below 50% of the previous 5-year average. An analysis of the data from January 2010 through December 2021 indicates that stocks fall 25% or more below the previous 5-year average approximately 25% of the time while stocks fall 50% or more below the previous 5-year average approximately 5% of the time.
Exhibit 2. Distribution of % Difference from the Previous 5-Year Average, 2010 through 2021
5th %tile
25th %tile

Source: DOE analysis of EIA New England Weekly Stocks
[bookmark: _Toc137478920]PRICING
For pricing measures, the primary indicator of a supply shortage in the regional market is the differential between the local or regional wholesale price (price for prompt delivery) and the price of benchmark front-month futures price (price for delivery next month) for the same or a similar product in New York Harbor. Normally the New York Harbor spot price is equal to or at a slight discount to futures prices for the same fuel at the same delivery point (the discount reflects the cost of storage and time value of money). When there are short-term disruptions to supply or sharp increases in demand, that price relationship can flip, with the spot price at a premium to the futures price. The larger the spread between spot and front-month futures, the more suppliers and consumers are valuing supply for immediate delivery—an indicator of market scarcity. Exhibit 3 shows a comparison of the spot price of ULSD in New York Harbor versus the price of the front-month futures contract for ULSD from May 2013 through November 2022.
[bookmark: _Ref129097759]Exhibit 3. New York Harbor ULSD Spot v. NYMEX ULSD (front-month), $/gallon

Source: EIA Spot Prices and Futures PricesWinter Cold Price Spikes
Russia-Ukraine War Begins

Exhibit 3 shows that while there is some fluctuation in the spot vs. futures price, generally it hovers around zero—the value of a gallon of ULSD today is worth the same as a gallon of ULSD up to one month in the future.  However, the exhibit shows large increases in the differential during two periods when there were significant fuel market concerns in the Northeast—in February 2014 and February 2015. During these periods, extreme cold weather increased prompt demand for fuels, drawing down regional inventories and causing spikes in the spot vs. futures differential. In both cases, the differential peaked at around 40 cents per gallon but saw increasing differentials in the days leading up to the peak. During these periods, heating oil markets in the Northeast were stressed necessitating significant state actions to address potential shortages.
A complimentary way to analyze past pricing data is to calculate the standard deviation of the specific price metric (the spot vs. futures differential). Exhibit 4 presents a histogram of New York Harbor ULSD spot vs. futures differentials from May 2013 through December 2021. The histogram shows the distribution of values for the differential in half cent intervals. The exhibit shows that the most frequent value for the differential is between -0.5 and 0 cents per gallon (i.e., a slight discount to the futures price).  The exhibit also identifies cut points at one and two standard deviations away from the mean value—at approximately 3 cents per gallon and 6 cents per gallon, respectively. These cut points were used to inform the Tier 3 and Tier 2 thresholds, which were set at 5 cents and 10 cents per gallon, respectively, to avoid giving the impression of over precision. A Tier 1 threshold was set at 20 cents per gallon, generally aligning with the 2013 and 2014 cold weather event price spikes.
[bookmark: _Ref129098268]Exhibit 4. NYH ULSD Spot v. NYMEX ULSD Differential ($/gallon), May 2013 – December 2021
 Source: EIA Spot Prices and Futures Prices>1 Standard
Deviation
>2 Standard Deviations


Exhibit 5 repeats the analysis in Exhibit 4 for each of the seven liquid fuels monitored in this rubric. For each fuel the mean (average) differential is calculated between the chosen price marker and the chosen benchmark over the period January 2011 through December 2021, and cutpoints are estimated at approximately 1, 2, and 3 standard deviations away from the mean.



[bookmark: _Ref134712659]Exhibit 5. Establishment of Liquid Fuel Pricing Severity Cutpoints Using Analysis of Standard Deviations
	Fuel 
	Price Marker
	Benchmark
	Mean
	+1 Std. Deviation
	Rounded Cutpoint
	+2 Std. Deviation
	Rounded Cutpoint
	+3 Std. Deviation
	Rounded Cutpoint

	Gasoline
	Gasoline RBOB (NY Harbor) Spot Price
	Gasoline-RBOB Prompt-Month Futures Price
	($0.03)
	$0.05
	>$0.05
	$0.16
	>$0.15
	$0.24
	>$0.25

	ULSD
	Low-Sulfur Diesel (NY Harbor) Spot Price
	Heating Oil Prompt-Month Futures Price
	$0.00
	$0.03
	>$0.03
	$0.06
	>$0.06
	$0.09
	>$0.09

	Jet Fuel
	NY BUCKEYE JET FUEL (PLATTS)
	Heating Oil Prompt-Month Futures Price
	($0.03)
	$0.07
	>$0.10
	$0.17
	>$0.15
	$0.26
	>$0.25

	Ethanol
	CHICAGO ETHANOL (PLATTS) FUTURES
	Gasoline-RBOB Prompt-Month Futures Price
	($0.10)
	$0.24
	>$0.25
	$0.59
	>$0.60
	$0.93
	>$0.95

	Propane
	Weekly New York Wholesale/Resale Price (EIA)
	Propane (Mt. Belvieu, TX)
	$0.32
	$0.47
	>$0.45
	$0.62
	>$0.60
	$0.78
	>$0.80



Note: seasonal swings in gasoline formulation (winter vs. summer blend) can account for large fluctuations between spot and month ahead prices with significant spot premiums in late August/early September and significant spot discounts in March.





[bookmark: _Toc137478921]WEATHER
For liquid fuels used for home heating (ULSD, propane, kerosene, and biodiesel), the weather forecast is an important indicator of future demands that can strain the liquid fuels supply chain. An extended period of colder-than-normal weather can cause a significant increase in home heating oil use. For example, a typical home may use about 37 gallons of oil per week with temperatures averaging 30 degrees and about 32% more (49 gallons) with temperatures averaging 20 degrees.[footnoteRef:2] Exhibit 5 plots the 7-day moving average temperature at Boston Logan International Airport (BOS) over the past ten years versus the temperature normal for the time of year. The exhibit shows significant cold weather events with 7-day average temperatures falling below 20 degrees in 2014, 2015, 2016, and 2018. The event in early 2018 was particularly severe with average temperatures falling to as low as 10 degrees. [2:  https://www.skylandsenergy.com/heating-oil/how-much-heating-oil-will-i-use-a-day ] 

[bookmark: _Ref133406016][bookmark: _Hlk133409349]Exhibit 6. Boston (BOS) 7-Day Temperature Average (Degrees F), 2013-2023
Note: Temperature average at Boston Logan International Airport (BOS)
Source: DOE analysis of NOAA National Centers for Environmental Information Climate Data Online
Exhibit 6 plots the distribution of the 7-day moving average temperature at Boston Logan International Airport (BOS) over the past ten winters (defined as Decemaber through February). The exhibit shows the 5th perentile cutpoint at 20 degrees F with the 15th percentile cutpoint at 25 degrees F. 
[bookmark: _Ref133410314]Exhibit 7. Distribution of Winter (Dec-Feb) Boston 7-Day Temperature Averages (F), 2013-2023
Note: Temperature average at Boston Logan International Airport (BOS)
Source: DOE analysis of NOAA National Centers for Environmental Information Climate Data Online15th %tile
5th %tile

Snowfall is another weather concern for liquid fuels distribution because significant snowfall can block roadways impeding the movement of tanker trucks to retail stations and heating oil and propane distributor trucks to homes and businesses. Exhibit 8 shows 3-day snowfall totals at Boston Logan International Airport over the past 10 years. Snowfall forecasts and accumlations can vary significantly by location but, generally, snowfall totals more than 6 inches can be disruptive to fuel movements, and totals over 12 inches can be considered a major snow event. Major snowfall can be a serious issue if it accompanies extreme cold temperatures that increase demand for heating fuels. Snowfall is typically less of an issue for transportation fuels as driving demands typically decline when roadways are significantly blocked
[bookmark: _Ref133412272]Exhibit 8. Boston 3-Day Snowfall Totals (Inches), 2013-2023
Note: Temperature average at Boston Logan International Airport (BOS)
Source: DOE analysis of NOAA National Centers for Environmental Information Climate Data Online
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