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America’s Power Grid Is Increasingly Unreliable
Behind a rising number of outages are new stresses on the system caused by aging

power lines, a changing climate and a power-plant �leet rapidly going green

By Katherine Blunt Follow

Feb. 18, 2022 10�06 am ET

The U.S. electrical system is becoming less dependable. The problem is likely to get worse before it gets better.

Large, sustained outages have occurred with increasing frequency in the U.S. over the past two decades, according to a Wall Street Journal review
of federal data. In 2000, there were fewer than two dozen major disruptions, the data shows. In 2020, the number surpassed 180.

Utility customers on average experienced just over eight hours of power interruptions in 2020, more than double the amount in 2013, when the
government began tracking outage lengths. The data doesn’t include 2021, but those numbers are certain to follow the trend after a freak freeze in
Texas, a major hurricane in New Orleans, wildfires in California and a heat wave in the Pacific Northwest left millions in the dark for days.
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The U.S. power system is faltering just as millions of Americans are becoming more dependent on it—not just to light their homes, but increasingly
to work remotely, charge their phones and cars, and cook their food—as more modern conveniences become electrified.

At the same time, the grid is undergoing the largest transformation in its history. In many parts of the U.S., utilities are no longer the dominant
producers of electricity following the creation of a patchwork of regional wholesale markets in which suppliers compete to build power plants and
sell their output at the lowest price. Within the past decade, natural gas-fired plants began displacing pricier coal-fired and nuclear generators as
fracking unlocked cheap gas supplies. Since then, wind and solar technologies have become increasingly cost-competitive and now rival coal,
nuclear and, in some places, gas-fired plants.
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Regulators in many parts of the country are attempting to further speed the build-out of renewable energy in response to concerns about climate
change. A number of states have enacted mandates to eliminate carbon emissions from the grid in the coming decades, and the Biden
administration has set a goal to do so by 2035.

The pace of change, hastened by market forces and long-term efforts to reduce carbon emissions, has raised concerns that power plants will retire
more quickly than they can be replaced, creating new strain on the grid at a time when other factors are converging to weaken it.

One big factor is age. Much of the transmission system, which carries high-voltage electricity over long distances, was constructed just after World
War II, with some lines built well before that. The distribution system, the network of smaller wires that takes electricity to homes and businesses,
is also decades old, and accounts for the majority of outages.

A report last year by the American Society of Civil Engineers found that 70% of transmission and distribution lines are well into the second half of
their expected 50-year lifespans. Utilities across the country are ramping up spending on line maintenance and upgrades. Still, the ASCE report
anticipates that by 2029, the U.S. will face a gap of about $200 billion in funding to strengthen the grid and meet renewable energy goals.

Another factor is the changing climate. Historically unusual weather patterns are placing great stress on the electric system in many parts of the
U.S., leading to outages.

Weather-related problems have driven much of the increase in large outages shown in federal data, topping 100 in 2020 for the first time since 2011.
Scientists have tied some of the weather patterns, such as California’s prolonged drought and wildfires and the severity of floods and storms
throughout the country, to climate change. They project that such events will likely increase in years to come. Unlike electric systems in Europe,

Severe storms like Hurricane Ida, last year, have contributed to the growing number of large power outages in the U.S.
PHOTOS: LUKE SHARRETT�BLOOMBERG NEWS
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distribution and transmission lines in the U.S. were typically built overhead instead of buried underground, which makes them more vulnerable to
high winds and other weather.

Those weather extremes are raising the costs of power network upgrades for utilities all over the country. That in turn is set to raise power bills for
homeowners and businesses.

Public Service Enterprise Group Inc., which serves 2.3 million electric customers in New Jersey, plans to invest as much as $16 billion in
transmission and distribution improvements over the next five years to replace aging equipment and make the grid more resilient to extreme
weather events, such as a highly unusual spate of tornadoes that swept the state last year.

Ralph Izzo, PSEG’s chief executive, said the plan is critical to ensuring reliability, especially as customers become more dependent on the grid to
charge electric vehicles and replace traditional furnaces and gas appliances with electric alternatives. The movement toward electrification is in
part driven by consumers, amid mounting concerns about climate change, as well as initiatives among cities and towns to enact mandates aimed at
phasing out natural gas for cooking and heating.

https://www.wsj.com/market-data/quotes/PEG
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Main components of the U.S. power grid

The shortfall in investment needed to
upgrade the aging grid is projected to grow
to a cumulative $208 billion by 2029 and
$338 billion by 2039.

POWER GENERATION

Utility generates electricity at its power
plant or buys it from another utility,
marketer, independent producer or from
a wholesale market managed by a
regional organization. Cumulative projected investment gap,

by grid componentTransformers
step up voltage.

By 2039
$338 billion

TRANSMISSION
More than 600,000 miles
of transmission lines
carry power long
distances.

By 2029
$208 billion

65%
of total gap

Generation 61%
of total gap

Transformers
step down voltage.

DISTRIBUTION
About 5.5 million miles
of local distribution lines
carry power to homes
and businesses.

23% Transmission 10%

12% Distribution 29%
Pole-mounted transformers
step down voltage before
power reaches the customer.

Note: The investment gap is the di�erence
between projected investment and needs.
Needs are based on demand, the age of current
infrastructure, evolving technologies, as well as
state and federal policies.

Sources: Energy Information Administration (grid);
American Society of Civil Engineers (investment gap)
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“That resiliency needs to be further enhanced, because the solutions to climate change are going to put more challenges on the grid,” Mr. Izzo said.
“Those are the kinds of things that really keep you awake at night.”

The historic shift to new sources of energy has created another challenge. A decade ago, coal, nuclear and gas-fired power plants—which can
produce power around the clock or fire up when needed—supplied the bulk of the nation’s electricity. Since then, renewable energy sources,
including wind and solar farms whose output depends on weather and time of day, have become some of the most substantial sources of power in
the U.S., second only to natural gas.

Grid operators around the country have recently raised concerns that the intermittence of some electricity sources is making it harder for them to
balance supply and demand, and could result in more shortages. When demand threatens to exceed supply, as it has during severe hot and cold
spells in Texas and California in recent years, grid operators may call on utilities to initiate rolling blackouts, or brief intentional outages over a
region to spread the pain among everyone and prevent the wider grid from a total failure.

Companies around the country are rapidly adding large-scale batteries to store more intermittent power so it can be discharged during peak
periods after the sun falls and wind dies. But because such storage technology is somewhat new, and was, until recently, relatively expensive, it
remains a small fraction of the electricity market, and grid operators agree much more will be needed to keep the system stable as more
conventional power plants retire.

The problem could soon threaten New York City. The New York Independent System Operator, or NYISO, which oversees the state’s power grid, last
month warned of possible supply shortages in the coming years as several gas-fired power plants close or operate less frequently in light of stricter
state air quality rules. New York, which has set a goal to eliminate emissions from its electricity supplies by 2040 and no longer has any coal-fired
power plants, also recently shut down a nuclear plant some 30 miles north of Manhattan after critics for years called it a safety hazard.

Peter Santilli/THE WALL STREET JOURNAL
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A control room at the New York Independent System Operator, which recently warned of possible electricity shortages in the coming years as gas-�ired power plants close or scale back
operations.. PHOTO: CHRISTOPHER CAPOZZIELLO FOR THE WALL STREET JOURNAL

NYISO said its reserve margins—how much electricity it has available beyond expected demand—are shrinking, increasing the risk of outages. A 98-
degree, sustained heat wave could result in shortfalls within New York City as soon as next year, a circumstance that would likely force NYISO to call
for rolling blackouts for the first time ever.

“We already foresee razor-thin margins,” said Zach Smith, NYISO’s vice president of system and resource planning. “The risk is compounded when
we take into consideration unforeseen events.”

New York is adding substantial amounts of new wind and solar generation, as well as battery storage, and NYISO has said that it is critical that the
projects remain on track to improve the stability of the system in the coming years. Already, wind and solar developers across the country are facing
headwinds related to supply-chain issues, inflation and the amount of time it often takes to get approval to connect to the grid.

The North American Electric Reliability Corp., a nonprofit overseen by the Federal Energy Regulatory Commission that develops standards for
utilities and power producers, warned in a report last month that the Midwest and West also face risks of supply shortages in the coming years as
more conventional power plants retire.

Within the footprint of the Midcontinent Independent System Operator, or MISO, which oversees a large regional grid spanning from Louisiana to
Manitoba, Canada, coal- and gas-fired power plants supplying more than 13 gigawatts of power are expected to close by 2024 as a result of economic
pressures, as well as efforts by some utilities to shift more quickly to renewables to address climate change. Meanwhile, only 8 gigawatts of
replacement supplies are under development in the area. Unless more is done to close the gap, MISO could see a capacity shortfall, NERC said. MISO
said it is aware of this potential discrepancy but declined to comment on the reasons for it.
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Curt Morgan, CEO of Vistra Corp., which operates the nation’s largest fleet of competitive power plants selling wholesale electricity, said he is
worried about reliability risks in New York, New England and other markets as state and federal policy makers pursue ambitious goals to quickly
phase out fossil fuel-fired power plants. His concern is that the plants will retire before replacements such as wind, solar and battery storage come
online, he said, given the cost and challenge of quickly building enough batteries to have meaningful supply reserves.

“Everything is tied to having electricity, and yet we’re not focusing on the reliability of the grid. That’s absurd, and that’s frightening,” he said.
“There’s such an emotional drive to get where we want to get on climate change, which I understand, but we can’t throw out the idea of having a
reliable grid.”

Serious electricity supply constraints have historically been rare. Most recently, the Texas grid operator called for sweeping outages during an
unusually strong winter storm last February that caused power plants and natural gas facilities of all kinds to fail in subfreezing temperatures.
Millions of people were in the dark for days, and more than 200 died.

California, which experienced outages during a West-wide heat wave in the summer of 2020, also called on residents to conserve power several
times last summer amid a historic drought that constrained hydroelectric power generation across the region. The state is now racing to secure
large amounts of renewable energy and batteries in the coming years to account for the closure of several conventional power plants, as well as
potential constraints on power imported from other states when temperatures rise.

California state Sen. Bill Dodd, Democrat from Napa, recently introduced legislation that would require the state’s electricity providers to offer
programs that compensate large industrial power users for quickly reducing electricity use when supplies are tight, helping to ease strain on the
grid.

Last year's freak freeze in Texas put a spotlight on the power grid's vulnerabilities to extreme weather events. PHOTOS:
BRETT COOMER�HOUSTON CHRONICLE�ASSOCIATED PRESS; SHELBY TAUBER�REUTERS

https://www.wsj.com/market-data/quotes/VST
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“We just can’t go down the road of having rolling blackouts again,” Mr. Dodd said. “People expect their government to keep the lights on, and our
reliability situation in California still isn’t where it needs to be.”

Similar challenges have emerged elsewhere in the West. PNM Resources Inc., a utility that provides electricity for more than 525,000 customers in
New Mexico, has warned that it would likely have to resort to rolling blackouts this coming summer, following the June retirement of a large coal-
fired power plant. It has recently proposed keeping one of the generating units online for an extra three months to help meet demand during the
hottest months of the year.

Tom Fallgren, PNM’s vice president of generation, said the company faced significant delays in getting regulatory approval for several solar projects
to replace the coal plant’s output, as well as construction delays tied to supply-chain issues. A spokeswoman for the New Mexico Public Regulation
Commission said the agency does its best to address all utility proposals in a fair and timely manner.

Mr. Fallgren said he anticipates even steeper challenges in the coming years as the company works to replace output from a nuclear plant with a
combination of renewable energy and battery storage.

“We used to do resource planning on a spreadsheet. It used to be very simple,” he said. “The math is just astronomically more complicated today.”

One of the biggest challenges facing grid operators and utility companies is the need for better technology that can store large amounts of
electricity and discharge it over days, to account for longer weather events that affect wind and solar output. Most large-scale batteries currently
use lithium-ion technology, and can discharge for about four hours at most.

California’s prolonged drought has fueled wild�ires that in turn knock out critical electrical
infrastructure. PHOTO: PATRICK T. FALLON�AGENCE FRANCE�PRESSE�GETTY IMAGES

https://www.wsj.com/market-data/quotes/PNM
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Form Energy Inc., a company that is working to develop iron-air batteries as a multiday alternative to lithium-ion, recently announced plans to
work with Georgia Power, a utility owned by Southern Co., to develop a battery capable of supplying as many as 15 megawatts of electricity for 100
hours. It would be a significant demonstration of the technology, which the company is aiming to broadly commercialize by 2025.

Form Energy CEO Mateo Jaramillo said the U.S. has ample capability to produce power, but increasingly finds itself short on electricity during
periods of high demand and low production as the generation mix changes.

A Fractured Grid
Power delivery in the U.S. relies on an aging patchwork of hundreds of thousands of miles of high-voltage
transmission lines that carry electricity to local distribution networks. More than half of the power supply is
managed by independent regional organizations.

Regional organizations and transmission lines

345 kilovolts 500 kV 735 kV and above Direct current
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Interconnection

California ISO
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Note: Lines with smaller capacity are omitted for clarity. ISO stands for Independent System Operator.
Source: Homeland Infrastructure Foundation Level Database
Emma Brown/THE WALL STREET JOURNAL
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Appeared in the February 19, 2022, print edition as 'The Power Struggle'.

“That’s sort of a feature of this new grid that we find ourselves with today,” he said.

Other outage risks are mounting as extreme weather events test the strength of the grid itself. A spate of strong storms in Michigan last summer
left hundreds of thousands of residents in the dark for days as utility companies rushed to make repairs. DTE Energy Co., a utility with 2.2 million
electricity customers in southeastern Michigan, had more than 100,000 customers lose power.

CEO Jerry Norcia called the storm barrage unprecedented, and said the company needed to invest more heavily in reliability. DTE now plans to
spend an additional $90 million to keep trees away from power lines and is working to hire more people to help maintain its system. But it may take
time for such utility improvements to fully materialize, and meanwhile, consumers may suffer further inconveniences.

Michael Fuhlhage, a professor at Wayne State University who lives just outside of Detroit, hadn’t thought much about the power grid until a few
years ago, when he began noticing an uptick in the number of times severe weather caused his lights to go out. He has since started measuring
outage length by the number of trash bags it takes to clean out his fridge.

In August, a storm caused a dayslong outage while he was visiting family, and he returned home to find a mess of spoiled food.

“That was probably a three-garbage bag storm,” he said. “We worry every time there’s some kind of weather coming in now, and that’s not an
anxiety we had to deal with before.”

Write to Katherine Blunt at Katherine.Blunt@wsj.com

Corrections & Amplifications
Renewable energy generated from wind and solar farms, hydroelectric facilities and other technologies has recently emerged as the second-most
prevalent source of power generation in the U.S. An earlier version of this article incorrectly said that wind and solar farms have become the
second-most prevalent sources of power generation. (Corrected on Feb. 23.)

https://www.wsj.com/market-data/quotes/DTE
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1 1-VIOLATIONS: 
2 

3 Penal Code§ 192 
4 Manslaughter is the unlawful killing of a human being without malice. It is of 

5 three kinds: 

6 (b) Involuntary-in the commission of an unlawful act, not amounting to a felony; 

7 or in the commission of a lawful act which might produce death, in an unlawful 

8 manner, or without due caution and circumspection. This subdivision shall not 

9 apply to acts committed in the driving of a vehicle. 

10 

11 Penal Code § 452 
12 A person is guilty of unlawfully causing a fire when he recklessly sets fire to or 

13 burns or causes to be burned, any structure, forest land or property. 

14 (a) Unlawfully causing a fire that causes great bodily injury is a felony punishable 

15 by imprisonment in the state prison for two, four or six years, or by imprisonment 

16 in the county jail for not more than one year, or by a fine, or by both such 

17 imprisonment and fine. 

18 (b) Unlawfully causing a fire that causes an inhabited structure or inhabited 

19 property to burn is a felony punishable by imprisonment in the state prison for 

20 two, three or four years, or by imprisonment in the county jail for not more than 

21 one year, or by a fine, or by both such imprisonment and fine. 

22 (c) Unlawfully causing a fire of a structure or forest land is a felony punishable by 

23 imprisonment in the state prison for 16 months, two or three years, or by 

24 imprisonment in the county jail for not more than six months, or by a fine, or by 

25 both such imprisonment and fine. 
26 (d) Unlawfully causing a fire of property is a misdemeanor. For purposes of this 

27 paragraph, unlawfully causing a fire of property does not include one burning or 

28 causing to be burned his own personal property unless there is injury to another 

29 person or to another person's structure, forest land or property. 

30 

LEBO (Rev. 7/2011) 2 Officer Initials ~ 
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1 Health & Safety Code § 13001 
2 Every person is guilty of a misdemeanor who, through careless or negligent 

3 action, throws or places any lighted cigarette, cigar, ashes, or other flaming or 

4 glowing substance, or any substance or thing which may cause a fire, in any place 

5 where it may directly or indirectly start a fire, or who uses or operates a welding 

6 torch, tar pot or any other device which may cause a fire, who does not clear the 

7 inflammable material surrounding the operation or take such other reasonable 

8 precautions necessary to insure against the starting and spreading of fire. 

9 

10 Public Resources Code § 4421 
11 A person shall not set fire or cause fire to be set to any forest, brush, or other 

12 flammable material which is on any land that is not his own, or under his legal 

13 control , without the permission of the owner, lessee, or agent of the owner or lessee 

14 of the land. 

15 

16 General Order 95, 31.1: Design, Construction and Maintenance 
17 Electrical supply and communication systems shall be of suitable design and 

18 construction for their intended use, regard being given to the conditions under which 

19 they are to be operated, and shall be maintained in a condition which will enable the 

20 furnishing of safe, proper and adequate service. 

21 

22 
23 
24 

25 

26 
27 

28 

29 

30 
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THOMAS 

1 2 - SUMMARY: 

2 

December 4 2017 17CAVNC103156 

3 On Monday, December 4, 2017, at approximately 6:23 PM, a phone report of a 

4 wildland fire was called into the Ventura County Fire Department (VCFD) Fire 

5 Station 20. Fire Captain Tony SALAS took the phone call. While on the phone, 

6 Station 20 was toned out for a wildland fire in the area of 1681 Dickenson Drive. 

7 While enroute in VCFD Engine 20 (E20) SALAS and crew observed a wildland fire 

8 in Anlauf Canyon. This is in the same geographical area as the phone-in report 

9 received at VCFD Station 20 regarding a wildland fire near Thomas Aquinas 

10 College. E20 arrived on scene, confirmed the wildland fire , reported to dispatch the 

11 fire was approximately 50 acres and requested a second alarm. The fire was 

12 located in a canyon above Steckel Park. SALAS observed strong winds in the area 

13 and the fire racing down canyon toward Highway 150. E20 was unable to engage in 

14 fire suppression due to extreme fire condit ions. SALAS assumed command of the 

15 fire and directed incoming resources into the fire. At approximately 7:30 PM, VCFD 

16 dispatched a reported wildland fire in the area of Koenigstein Road and Highway 

17 150, th is fire was determined by investigators to be a separate fire (identified as the 

18 KOENIGSTEIN fire) not associated with the THOMAS fire. 

19 The THOMAS fire continued to burn out of control. On Tuesday, December 5, 

20 2017, at approximately 1 :00 AM, the THOMAS and KOENIGSTEIN fires merged 

21 into one and both fires were referred to as the THOMAS fire . Collectively, the 

22 THOMAS fire and the KOENIGSTEIN fire consumed 281 ,893 acres of mixed 

23 wildland and 1343 structures destroyed/damaged. One civilian fatality and one fire 

24 fighter fatality occurred as a result of these two fi res. The fire was fully controlled on 

25 Wednesday, January 10, 2018. 
26 The assigned fire investigation team (IT) determined the THOMAS fire occurred 

27 when energized power lines came into contact (phase to phase) with each other 

28 between two power poles, emitting molten aluminum particles onto the surrounding 

29 dry vegetation. The IT documented, photographed and collected sections and parts 

30 associated with the involved power lines. The power lines and equipment 
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1 responsible for the THOMAS fire where owned and operated by Southern California 

2 Edison (SCE). 

3 

4 

5 

6 

7 

8 
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10 

11 

12 

13 

14 

15 

16 

17 
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1 3-SUSPECT: 

2 

3 S-1 Southern California Edison (SCE) 

4 Corporate Headquarters 

5 9200 Oakdale Avenue, 9th Floor 

6 Los Angeles, CA 91311 

7 Phone: (888) 848-4754 

8 

9 Process Service Agent - SCE 

10 ' Cristina LIMON 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 
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THOMAS 

1 4 - VICTIMS & WITNESSES: 

2 

3 VICTIMS: 

4 

5 V-1 Virginia PASOLA 

6 Civilian 

7 

8 

9 

December 4. 2017 17CAVNC103156 

10 For further information pertaining to PA SOLA contact Ventura County Medical 

11 Examiner's Office at (805) 641-4400 (reference report #1501-17). 

12 

13 V-2 Cory IVERSON 

14 Fire Apparatus Engineer- CAL FIRE 

15 

16 

17 

18 For further information pertaining to IVERSON contact Ventura County Medical 

19 Examiner's Office at (805) 641-4400 (reference report #1539-17). 

20 

21 Other Victims: 

22 

23 For a complete list of properties which sustained damage or burned structures 

24 during the THOMAS and/or KOENINGSTEIN fires (see attachment #4). This list 

25 may or may not include damaged land and other miscellaneous burned 

26 properties. 

27 

28 
29 
30 
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1 WITNESSES: 

2 

3 W-1 David DOLLAR 

4 
5 

6 

7 

December 4 2017 17CAVNC103156 

B Fire originated on his property, can testify to seeing fire surrounding his property, 

9 and sustained damage to vegetation, barn and other property. DOLLAR recalled 

10 the power was interrupted approximately 15 minutes prior to receiving a phone 

11 ca// from his son Chris DOLLAR, notifying him of the fire. DOLLAR was on his 

12 property with two employees from Carbon California approximately two hours 

13 prior to the fire. Also DOLLAR'S vehicle was inspected by the investigation team 

14 (see attachment #5). 

15 
16 W-2 Chris DOLLAR 

17 

18 
19 
20 C. DOLLAR can testify to receiving a phone call from Juan GAMEZ Jr. and 

21 telling C. DOLLAR there was a fire behind his parents' house, Chris was also 

22 present when DOLLAR was interviewed (see attachment #5). 

23 
24 W-3 Matt DOLLAR 

25 
26 

27 

28 M. DOLLAR is the son of DOLLAR and can testify to being present when 

29 DOLLAR was interviewed (see attachment #5). 

30 
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1 W-4 Dori Thompson CLARKE 

2 Owner of THOMPCO 

3 

4 

5 

6 
7 

8 

9 

Can testify to sending three of her employees up to the Timber Oil Lease 

(Carbon California) the day the THOMAS fire occurred. CLARKE provided 

documentation of what her employees did and time they arrived and left on the 

oil lease (see attachment #6). 

10 

11 W-5 Alberto NUNEZ 

12 THOMPCO Employee 

13 

14 
15 

16 NUNEZ can testify to working for THOMPCO and was with Jesus VALENZUELA 

17 and John TAIT working at the Timber Oil Lease (Carbon California) the day of 

18 the fire and arrived at the lease at approximately 7:30 AM, and left at 

19 approximately 3:00 PM (see attachment #6). 

20 

21 W-6 John TAIT 

22 THOMPCO Employee 

23 

24 

25 
26 TAIT can testify to working for THOMPCO and was with Jesus VALENZUELA 

27 and NUNEZ working at the Timber Oil Lease (Carbon California) the day of the 

28 fire and arrived at the lease at approximately 7:30 AM, and left at approximately 

29 3:00 PM (see attachment #6). 

30 
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1 W- 7 Jesus VALENZUELA 

2 THOMPCO Employee 

3 

4 

5 
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6 VALENZUELA was working for THOMPCO and was with NUNEZ and TAIT 

7 working at the Timber Oil Lease (Carbon California) the day of the fire. 

8 VALENZUELA arrived at the lease at approximately 7:30 AM, and left at 

9 approximately 3:00 PM. The THOMPCO vehicle VALENZUELA was utilizing the 

1 O day of the THOMAS fire, was inspected by the investigation team (see 

11 attachment #6). 

12 
13 W-8 Richard RUDMAN 

14 

15 

16 
17 Can testify to maintaining the radio towers in Anlauf Canyon. RUDMAN was on 

18 the property the afternoon prior to the fire starting. RUDMAN experienced strong 

19 winds at the radio tower prior to the start of the THOMAS fire. RUDMAN 

20 provided the DA TA logs of power outages the day of the THOMAS fire to the IT 

21 (see attachment #7). 

22 
23 
24 

25 

26 

27 

28 

29 
30 
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1 W-9 Peter RIOUX 

2 

3 

4 
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5 Can testify to being the Operation Supervisor at Saint Thomas Aquinas College, 

6 and placed the fire within DOLLAR'S property in a canyon above his house 

7 before 6:30 PM. RIOUX called VCFD Fire Station 20 prior to them being 

8 dispatched by Ventura County Fire Communication Center and advised them of 

9 the fire. RIOUX took pictures of the fire and provided them to the IT (see 

10 attachment #8). 

11 

12 W-10 Brian DICKENSON 

13 
14 

15 
16 Can testify to calling 911 reporting the THOMAS fire. DICKENSON lives in Santa 

17 Paula and saw the fire in the area of Anlauf Canyon. DICKENSON is one of the 

18 first 911 reporting parties for the THOMAS fire (see attachment #49). 

19 
20 W-11 Tony SALAS 

21 
22 
23 
24 SALAS can testify to receiving a phone call from Peter RIOUX reporting the fire 

25 in the area of Anlauf Canyon. SALAS was the Fire Captain on the first arriving 

26 VCFD Fire Engine 20, SALAS was the first Incident Commander and saw the fire 

27 coming from DOLLAR'S property (see attachment #9). 

28 

29 
30 

LESO (Rev. 7/2011 ) 11 Officer Initials ~ 
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1 W-12 Steve SWINDLE 

2 
3 

4 
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5 SWINDLE can testify to being the Fire Apparatus Engineer on the first arriving 

6 VCFD Engine 20 (see attachment #9). 

7 

8 W-13 Steve BUCKLES 

9 

10 

11 

12 BUCKLES can testify to being the Firefighter on first arriving VCFD Engine 20 

13 (see attachment #9). 

14 

15 W-14 Juan GAMEZ Sr. 

16 

17 

18 Can testify to seeing the fire in Anlauf Canyon and taking pictures of the fire. 

19 GAMEZ sent a multimedia message service image to his son Juan GAMEZ Jr. 

20 (see attachment #10). 

21 

22 W-15 Juan GAMEZ Jr. 

23 

24 
25 GAMEZ Jr. can testify to receiving a phone text message picture from his father 

26 GAMEZ of a fire near DOLLAR'S house. GAMEZ Jr. called C. DOLLAR and 

27 advised him there was a fire near his parents' house (see attachment #10). 

28 
29 
30 

LESO (Rev. 7/2011) 12 Officer Initials ~ 
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1 W-16 Robert FROST 

2 

3 
4 

5 
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6 Can testify to leasing the property from DOLLAR for his cattle. FROST received 

7 a phone call from GAMEZ stating there was a fire on DOLLAR'S property (see 

8 attachment #11). 

9 

10 W-17 Mel LOVO 

11 Fire Captain VCFD 

12 
13 
14 
15 LOVO can testify to being on Copter 8, and being the first arriving helicopter. 

16 LOVO took video upon arrival (see attachment#12). 

17 
18 W-18 Ken WILLIAMS 

19 Ventura County Sheriff's Department 

20 

21 
22 

23 WILLIAMS can testify to being the Pilot on Copter 8 with Fire Captain LOVO 

24 

25 
26 

27 
28 

29 
30 

(see attachment #12). 

LESO (Rev. 7/2011) 13 Officer Initials ~ 
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1 W-19 Randy GILBERT 

2 Firefighter, VCFD 

3 

4 

5 

December 4 2017 17CAVNC103156 

6 GILBERT can testify to being on the second arriving helicopter (Copter 7). 

7 

8 W-20 Leila THAYER 

9 

10 

11 

12 

13 

14 

15 
16 

17 

18 

Can testify to calling 911 and seeing the fire from Highway 150 near Steckel 

Park (see attachment #13). 

19 Can testify to driving on Highway 150 at approximately 6:30 PM, on Monday, 

20 December 4, 2017. GARCIA saw the fire on the east side of Highway 150 and 

21 took photos and videos (see attachment #13). 

22 

23 W-22 Lindsey MOORE 

24 

25 
26 
27 

28 

29 
30 

Can testify to driving on Highway 150 with her mother GARCIA at approximately 

6:30 PM, on Monday, December 4, 2017. MOORE saw the fire on the east side 

of Highway 150 (see attachment #13). 

LEBO (Rev. 7/2011) 14 Officer Initials ~ 
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1 W-23 Martin HAGGARD 

2 

3 

4 
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5 Can testify to calling 911 and seeing the fire from Thomas Aquinas College 

6 (see attachment #13). 

7 

8 W-24 Rose LEMON 

9 

10 

11 

12 Can testify to calling 911, smelling smoke and seeing the fire from Steckel Park 

13 (see attachmenf #13). 

14 
15 W-25 Jeanette RICHARD 

16 

17 Can testify to calling 911 and seeing a red glow from Thomas Aquinas College 

18 (see attachment #13). 

19 
20 W-26 Bill ALLEN 

21 

22 
23 
24 Can testify to calling 911 and seeing the fire from Highway 126 

25 (see attachment #13). 

26 

27 
28 

29 
30 

LEBO (Rev. 7/2011) 15 Officer Initials ~ 
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1 W-27 Jorge MONZADA 

2 

3 

4 

December 4 2017 17CAVNC103156 

5 Can testify to receiving seven photos and forwarding the photos to the THOMAS 

6 IT (see attachment #14). 

7 

8 W-28 Alexandra PRICE 

9 

10 

11 

12 Can testify to receiving a phone call from her friend Susan at approximately 6: 30 

13 PM, who told her about the THOMAS fire. Susan was aware of the fire from a 

14 phone fire alert app. PRICE and her husband drove to an advantage point and 

15 described the fire to be on DOLLAR'S property (see attachment #15) . 

16 

17 W-29 Ray PRICE 

18 
19 
20 

21 Can testify to being with his wife, A. PRICE, during the start of the THOMAS fire 

22 on DOLLAR'S property (see attachment #15). 

23 

24 

25 

26 

27 

28 

29 

30 
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1 W-30 Tiarzha TAYLOR 

2 

3 

4 

5 

6 

December 4 2017 17CAVNC103156 

7 Can testify to seeing and taking photographs of the THOMAS fire 

8 (see attachment #16). 

9 

10 W-31 Earl BROCK 

11 

12 

13 

14 

15 
16 Can testify to observing the THOMAS fire to the south and taking photos of the 

17 fire (see attachment #17). 

18 
19 W-32 Michael MCLEAN 

20 

21 
22 

23 

24 

25 
26 

27 
28 

29 
30 

Can testify to being the President of Saint Thomas Aquinas College, resides on 

the property and was there at the time of the fire. MCLEAN received text 

messages from Robert GOYETTE and RIOUX stating there was a fire one-half 

mile south and east of the college (see attachment #18). 

LEBO (Rev. 7/2011) 17 Officer Initials ~ 
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1 W-33 Clark TULBERG 

2 

3 

December 4 2017 17CAVNC103156 

4 Can testify to being the Facilities Manager for Saint Thomas Aquinas College, 

5 and was on the property at the time of the fire. RIOUX called TULBERG and told 

6 him about the fire. TULBERG showed the investigation team the photos he 

7 received from RIOUX of the THOMAS fire (see attachment #19). 

8 

9 W-34 John GOYETTE 

10 

11 

12 

13 Can testify to being employed at Saint Thomas Aquinas College and was at the 

14 property at the time of the fire. His son Robert GOYETTE notified him of the fire 

15 at 6:27 PM (see attachment #20). 

16 

17 W-35 Maria GOYETTE 
18 

19 

20 
21 Can testify to driving south on Highway 150 and seeing a large glow in the 

22 Mountains above Steckel Park (see attachment #20). 

23 
24 
25 
26 

27 

28 

29 
30 
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1 W-36 Robert GOYETTE 

2 

3 
4 

5 

6 
7 

8 
9 

10 
11 

12 
13 

Can testify to being a student at Saint Thomas Aquinas College and was 

standing near his dormitory, looked south and saw the fire at approximately 6:27 

PM, GOYOTTE alerted his father, J. GOYETTE about the fire (see attachment 

#20). 

14 Can testify to seeing smoke and then fire coming over ridge from the direction of 

15 Anlauf Canyon (see attachment #21). 

16 

17 W-38 Patricia MOREHART 

18 

19 
20 
21 Can testify to receiving a phone call from her neighbor notifying her of the fire. 

22 MOREHART observed the fire coming towards her house from Anlauf 

23 Canyon area, called M. MOREHART telling him to return home because of the 

24 fire (see attachment #22). 

25 
26 
27 

28 

29 

30 
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1 W-39 Martin MOREHART 

2 

3 

4 

December 4 2017 17CAVNC103156 

5 Can testify to leaving his house at approximately 6:20 PM, and receiving a phone 

6 call from P. MOREHART at approximately 6:40 PM, telling him to return because 

7 of a large fire (see attachment #22). 

8 

9 W-40 Paul HERNANDEZ 

10 

11 
12 HERNANDEZ can testify to seeing the fire in the hills above Steckel Park. 

13 HERNANDEZ believed the fire was near the DOLLAR'S house and observed no 

14 fire in the direction off/are stack (see attachment#23). 

15 
16 W-41 Noel HERNANDEZ 

17 

18 
19 Can testify to receiving a phone call from his son P. HERNANDEZ, notifying him 

20 of the fire, and seeing the fire near DOLLAR'S house (see attachment #23). 

21 

22 W-42 Nicholas BROUWER 

23 

24 
25 

26 
27 

28 
29 
30 

BROUWER can testify to standing by his son Jason BROUWER'S gate at -

Santa Paula. BROUWER left his sons house on Monday, 

December 4, 2017, at approximately 5:15 PM, and did not see any fire (see 

attachment #24). 

LE80(Rev. 7/2011) 20 Officer Initials ~ 
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1 W-43 Jason BROUWER 

2 

3 

December 4 2017 17CAVNC103156 

4 J. BROUWER and N. BROUWER were standing at his gate on Monday, 

5 December 4, 2017, at approximately 5:15 PM, and did not see any fire (see 

6 attachment #24). 

7 

8 W-44 Troy HENDERSON 

9 

10 

11 

12 Can testify to seeing smoke and then fire from his deck with friend Char 

13 WARINNER, and can remember the flare stack was not lit at the time of the fire. 

14 HENDERSON is the first 911 reporting party for the THOMAS fire (see 

15 attachments #25 and #49). 

16 

17 W-45 Christine LAW 

18 
19 
20 

21 LAW'S home is located at the west entrance of DOLLAR'S property. LAW can 

22 testify to initially observing the fire coming out of the canyon above DOLLAR'S 

23 house and over the ridge towards her home (see attachment #26). 

24 

25 

26 

27 
28 

29 
30 
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1 W-46 Charles LAW 

2 

3 

4 

December 4 2017 17CAVNC103156 

5 LA W'S residence is located at the west entrance of DOLLAR'S property. Mr. 

6 LAW can testify to his wife seeing the fire from their kitchen. Initially Mr. LAW 

7 observed the fire coming out of the area around DOLLAR'S house and over the 

8 ridge towards his home (see attachment #26). 

9 

10 W-47 Frank SCHREINER 

11 

12 

13 

14 
15 SCHREINER is the General Manager of the Ventura Ranch KOA, east of Steckel 

16 Park. SCHREINER can testify he was not at the KOA at the time of the fire (see 

17 attachment #27) . 

18 
19 W-48 RAMANDA (This is his full legal name) 

20 

21 

22 

23 

24 
25 

26 

27 

28 
29 

30 

RAMANDA can testify to observing the fire when it approached the KOA 

Campground. RAMANDA was told about the fire from an unknown party who 

knocked on his RV door, RAMANDA was at Birch space #33 (see attachment 

#27). 
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1 W-49 Terry BELL 

2 

3 

4 

December 4 2017 17CAVNC103156 

5 BELL is an off-duty Santa Paula Fire Apparatus Engineer, BELL can testify he 

6 was home with his family at the time of the fire. BELL was alerted about the fire 

7 from a phone app. (Pulse Point), then saw the fire from his kitchen door (see 

8 attachment #28). 

9 

10 W-50 Tanner CARPENTER 

11 

12 

13 

14 CARPENTER resides on the DOLLAR'S property. CARPENTER was not home 

15 at the time of the fire. CARPENTER was driving westbound on Highway 126, 

16 observed the fire in Mud Creek Canyon from Highway 1261 Hallock Road at 

17 approximately 6:53 PM (see attachment #29) . 

18 

19 W-51 Mike RIEDER 

20 
21 
22 Can testify to seeing smoke in a canyon below the flare stack (see attachment 

23 #30). 

24 
25 

26 
27 

28 
29 

30 
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1 W-52 Mark ALVERADO 

2 

3 
4 

5 
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6 Can testify to seeing the glow from the THOMAS fire from Highway 126 and 

7 Highway 150 (see attachment#31). 

8 

9 W-53 Todd HABILSTON 

10 
11 

12 
13 HABILSTON can testify to being a partner in the company (Carbon California) 

14 and is unaware there was a missing plastic 55-gallon barrel containing methanol. 

15 HABILSTON called several people within Carbon and all were unaware of where 

16 the missing barrel was (see attachment #32). 

17 

18 W-54 Matthew ZEIER 

19 Oil Lease Operator (Technician), CARBON California 

20 
21 
22 
23 
24 

25 

26 

27 

28 
29 
30 

Can testify to being at the Timber oil lease at approximately 1: 45 PM, the day of 

the fire, and leaving at approximately 3:45 PM. On ZEIER'S way down the hill, 

he saw DOLLAR, PRICE and FERNANDEZ also on their way down the hill. 

ZEIER can testify to the activities at the Carbon California Timber Oil Lease in 

Anlauf Canyon on Monday, December 4, 2017 ( see attachment #32). 

LEBO (Rev. 7 /2011) 24 Officer Initials 
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1 W-55 Michael DEAN Jr. 

2 Field Operations Supervisor, Carbon California 

3 

4 

5 

17CAVNC103156 

6 Can testify to Carbon California activities at the Timber Oil Lease/Anlauf Canyon 

7 on Monday, December 4, 2017, and operation of Carbon flare stack (see 

8 attachment #32). 

9 

10 W-56 Scott PRICE 

11 

12 
13 

14 Can testify to being on DOLLAR'S property the day of the fire and leaving the 

15 property at approximately 5:00 PM. PRICE can also testify to the condition of 

16 the oil well units and equipment at the Timber Oil Lease Carbon California (see 

17 attachment #32). 

18 
19 W-57 Curtis FERNANDEZ 

20 
21 

22 
23 Can testify to being with DOLLAR and PRICE on DOLLAR'S ranch one and a 

24 half hours prior to the THOMAS fire (see attachment #32). 

25 

26 
27 

28 
29 
30 

LESO (Rev. 7 /2011) 25 Officer Initials ~ 
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1 W-58 Kelly BROWN 
2 Well Site Manager, Carbon California 

3 

4 

5 

17CAVNC103156 

6 Can testify to sending three workers from THOMPCO to work on pipe within the 

7 Timber Oil lease (Carbon California) property (see attachment #32) . 

8 

9 W-59 James BRADEY 

10 Owner of Coastline Technologies 

11 Coastline Technologies 

12 

13 

14 

15 

16 November 27, 2017 (see attachment #33). 

17 

18 W-60 Daniel CLARKE 

19 

20 
21 

22 

23 

Carbon California Oil Facility (see 

24 

25 

26 

27 
28 

attachment #34). 

29 PAPE can testify to the examination of the Carbon California Oil Facility and how 

30 the facility operates (see attachment #34). 
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1 W-62 Mark STEINHILBER 

2 Department of Conservation Division of Oil , Gas and Geothermal Resources 

3 Facilities Program Manager 

4 

5 
6 
7 Can testify to conducting a visual inspecting on the Timber Oil Lease (Carbon 

8 California), (see attachment #35) . 

9 

10 W-63 Bruce WEIHS 
11 Department of Conservation Division of Oil, Gas and Geothermal Resources 

12 Facilities Program Manager 

13 

14 

15 
16 Can testify to speaking with SAQUI. 

17 

18 W-64 Eric WEATHERBEE 

19 Ventura County APCD 

20 

21 

22 
23 Can testify to providing documents pertaining to public records regarding 

24 Carbon California Facility (see attachment #36). 

25 

26 

27 

28 
29 
30 
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1 W-65 Kirby ZOLULA 

2 Ventura County APCD 

3 

4 

5 
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6 Can testify to providing documents pertaining to public records regarding 

7 Carbon California Facility (see attachment #36). 

8 

9 W-66 Dan FERCY 

10 Ventura County APCD 

11 

12 

13 

14 Can testify to providing documents pertaining to public records regarding 

15 Carbon California Facility (see attachment #36). 

16 

17 W-67 Michael F. EVANS 

18 Owner, RIDGEWAY, Inc. 

19 

20 

21 

22 Can testify to Ridgeway contractors had not been to the Timber Canyon Oil 

23 Lease since mid-November (see attachment #37). 

24 

25 

26 

27 
28 
29 
30 
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1 W-68 Tom HUNTER 

2 COM SAT T eleport 

3 

4 

5 

December 4, 2017 17CAVNC103156 

6 HUNTER can testify to being employed by COMSA T, and providing electronic 

7 copies of teleports that recorded two separate power events. The data was 

8 provided to the IT (see attachment #38) . 

9 

10 W-69 GuyWHITE 

11 Director, Teleport Engineering & Operation 

12 
13 

14 
15 Can testify to overall COMSA T operations and engineering including commercial 

16 power supply. WHITE showed the IT and explained the power event that was 

17 recorded on Monday, December 4, 2017, at approximately 6:17 PM (see 

18 attachment #38). 

19 
20 W-70 Dean BERN 

21 COMSAT Senior Electronics Technician 

22 

23 

24 

25 Can testify to power loss, logging the event, providing detailed reports to USFS 

26 Alex LOMVARDIAS and seeing fire approaching COMSAT Teleport (see 

27 attachment #38). 

28 
29 

30 
LESO (Rev. 7/2011) 29 Officer Initials ~ 
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1 W-71 Howard WISNIEWSKI 

2 COMSA T Station Engineer 

3 

4 

5 

17CAVNC103156 

6 Can testify how COMSA T logging systems works related to COMSA T. 

7 The Power interruption and power loss electronic documentation was provided to 

8 the IT (see attachment #38). 

9 
10 W-72 Paul PIMENTEL 

11 Southern California Edison Representative 

12 

13 

14 
15 
16 PIMENTEL was in the GOA when the first span of power lines was taken down 

17 by Southern California Edison (SCE) employees. 

18 
19 W- 73 Julie OLIN 

20 Southern California Edison Representative 

21 

22 

23 
24 

25 OLIN was in the GOA when spans of power lines were taken down by SCE 

26 employees (see attachment #39). 

27 

28 
29 
30 
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THOMAS December 4 2017 

1 W-74 Joshua Edward HUNTER 

2 Southern California Edison Employee 

3 

4 

5 

6 

7 W-75 Rick MCCOLLUM 

8 Southern California Edison Representative 

9 

17CAVNC103156 

10 
11 
12 

13 

14 

MCCOLLUM was in the GOA when the second spans of power lines were taken 

down by SCE employees (see attachment #40). 

15 W-76 Koko TOMASSIAN 

16 Utilities Engineer 

17 California Public Utilities Commission 

18 
19 

20 
21 Can testify to inspecting SCE power equipment. 

22 
23 W-77 Ryan ISHIKAWA 

24 Utilities Engineer 

25 California Public Utilities Commission 

26 
27 

28 

29 Can testify to inspecting SCE power equipment. 

30 
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1 W-78 Christine SAQUI 

2 Fire Investigator - VCFD 

3 

4 

5 

6 Can testify to being the lead fire investigator, 

7 

8 W-79 Aimin AL TON 

9 Firefighter - VCFD 

10 

11 

12 

17CAVNC103156 

13 Can testify to assisting with the fire investigation, data collection and analysis. 

14 
15 W-80 Gregg DELAROSA 

16 Deputy - VCSO 

17 

18 
19 

20 Can testify to assisting with the fire investigation. 

21 

22 W-81 Jace CHAPIN 

23 Battalion Chief - CAL FIRE 

24 

25 

26 

27 Can testify to assisting with the fire investigation. 

28 
29 
30 
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1 W-82 Ryan MILLER 

2 Fire Investigator- VCFD 

3 
4 

5 

6 

7 

8 W-83 Steven DEAN 

9 Fire Investigator- US Forest Service 

10 

11 

12 
13 Can testify to assisting with the fire investigation. 

14 
15 W-84 Tom CRASS 

16 Fire Captain-Specialist- CAL FIRE 

17 

18 

19 
20 Can testify to assisting with the fire investigation. 

21 
22 W-85 Alex LOMVARDIAS 

23 
24 

25 
26 
27 
28 

29 
30 

Can testify to assisting with the fire investigation. 

LE80 (Rev. 7/2011) 33 
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1 W-86 Brian KINSLEY 

2 Fire Fighter - VCFD 

3 
4 

5 

December 4 2017 

6 Can testify to assisting with the fire investigation. 

7 

8 W-87 Jay SNODGRASS 

9 Fire Captain Investigator - SBCOFD 

10 

11 

12 

17CAVNC103156 

13 Can testify to assisting with the fire investigation and coordinated the origin and 

14 cause investigation. SNODGRASS wrote the origin and cause (O&C) report 

15 (see attachment #2). 

16 
17 W-88 Jon BERGH 

18 Fire Investigator - VCFD 

19 

20 
21 
22 Can testify to assisting with the fire investigation. 

23 

24 W-89 Kenneth RUSSELL 

25 Fire Captain-Specialist- CAL FIRE 

26 

27 
28 
29 Can testify to assisting with the fire investigation. 

30 
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1 W-90 Marshall HATCH 

2 Fire Investigator - VCFD 

3 

4 

5 
6 Can testify to assisting with the fire investigation. 

7 
8 W-91 Shannan HARRIS 

9 Fire Captain-Specialist- CAL FIRE 

10 

11 

12 
13 Can testify to assisting with the fire investigation. 

14 
15 W-92 Patrick KELLY 

16 Fire Captain -VCFD 

17 

18 

19 

20 

21 

Can testify to assisting with the fire investigation. 

22 W-93 Eric WATKINS 

23 Assistant Chief- CAL FIRE 

24 
25 

26 

17CAVNC103156 

27 Can testify to transporting evidence from the THOMAS fire to Fresno, and being 

28 the liaison between the investigation team and Southern California Edison. 

29 

30 
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1 W-94 Dennis BYRNES 

2 Fire Captain- CAL FIRE 

3 

4 

5 

17CAVNC103156 

6 Can testify to assisting with the fire investigation and scene security (see 

7 attachment #51). 

8 

9 W-95 Patrick WALKER 

10 Fire Fighter - CAL FIRE 

11 

12 

13 
14 Can testify to providing scene security (see attachment #51). 

15 
16 W-96 Sal KUTKUT 

17 KT Security Service 

18 
19 

20 
21 Can testify to providing 24 hour scene security (see attachment #51). 

22 

23 

24 

25 
26 
27 
28 
29 
30 
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1 W-97 James "Jed" DEGRAFF 

2 Technical Services Section 

3 Senior Land Surveyor - CAL FIRE 

4 

5 
6 

7 Can testify to using LiDAR in the area identified by the IT. The LiDAR team can 

8 
g 

explain how LiDAR functions and interpret the data collected (see attachment 

#59). 

10 

11 W-98 Dave KAROLY 

12 Technical Services Section 

13 Survey Party Chief - CAL FIRE 

14 

15 

16 
17 Can testify to using UDAR in the area identified by the IT. The LiDAR team can 

18 explain how LiDAR functions and interpret the data collected (see attachment 

19 #59). 

20 
21 W-99 Garrett JACKSON 

22 Technical Services Section 

23 Transportation Surveyor - CAL FIRE 

24 
25 
26 

27 Can testify to using UDAR in the area identified by the IT. The LiDAR team can 

28 

29 
30 

explain how UDAR functions and interpret the data collected (see attachment 

#59). 
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1 W-100 Jim NOLT 

2 Electrical Engineer 

3 
4 

5 

December 4 2017 17CAVNC103156 

6 NOLT assisted with the visual inspection of the Edison Power equipment within 

7 the THOMAS fire (see attachmenf #63). 

8 

9 

10 

11 

12 
13 

14 

15 

16 
17 

18 
19 

20 

21 

22 
23 
24 
25 
26 
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1 5- EVIDENCE: 
2 
3 Evidence collection at the THOMAS fire began on Thursday, December 28, 

4 2017, by Kenneth RUSSELL. Eight pieces of evidence (E-1 thru E-8) were collected 

5 on Thursday, December 28, 2017. A property receipt and chain of custody log was 

6 completed by the IT and SCE (Julie OLIN) for evidence (see attachment #39). 

7 On Friday, January 5, 2018, the IT arrived at an upper area above the fire origin 

8 area to continue the investigation and collected evidence (E-9 thru E-13). A 

9 property receipt and chain of custody log was completed by the IT and SCE (Rick 

10 MCCOLLUM) for evidence (see attachmenf #40). 

11 The evidence collected on Thursday, December 28, 2017, and on Friday, 

12 January 5, 2018, was tagged by both SCE and the IT with independent tracking tags 

13 and tracking numbers. All evidence (E-1 thru E-13) was secured and transported in 

14 a locked/unmarked CAL FIRE vehicle by Eric WATKINS. A chain of custody was 

15 completed by the IT team and WATKINS. All evidence collected on the THOMAS 

16 fire was transferred to the CAL FIRE evidence locker at Southern Region 

17 Headquarters, 1234 East Shaw Avenue, Fresno, California 93710. Evidence (E-1 

18 thru E-8) was placed in the evidence locker on Tuesday, January 2, 2018, (see 

19 attachment #41). Evidence (E-9 thru E-13) was placed into the evidence locker on 

20 Saturday, January 6, 2018, (see attachment #42). 

21 

22 PHYSICAL EVIDENCE 

23 
24 Item #1 -(E-1) Section of #4 ACSR powerline spanning from Pole #1025341E, 

25 #1202085E, #3002114E, by rectifier. Section was not in contact with the ground in 

26 the Specific Origin Area (SOA). Section was from the center phase and marked with 

27 WHITE tape and tracking tags. Wire was collected by RUSSELL, logged, and 

28 property receipt given to SCE OLIN. 

29 

30 

LE80 (Rev. 7/2011) 39 Officer Initials ~ 



THOMAS December 4 2017 17CAVNC103156 

1 Item #2 - (E-2) Section of #4 ACSR powerline spanning from Pole #1025341 E, 

2 #1202085E, #3002114E, by rectifier. Section was not in contact with the ground in 

3 the SOA. Section was from the west phase and marked with RED tape. Wire was 

4 collected by RUSSELL, logged, and property receipt given to SCE OLIN. 

5 

6 Item #3 - (E-3) Section of #4 ACSR powerline spanning from Pole #1025341 E, 

7 #1202085E, #3002114E, by rectifier. Section was not in contact with the ground in 

8 the SOA. Section was from the east phase and marked with BLUE tape. Wire was 

9 collected by RUSSELL, logged, and property receipt given to SCE OLIN. 

10 

11 Item #4 - (E-4) Section of #4 ACSR powerline spanning from Pole #1025341 E, 

12 #1023542E. Section was not in contact with the ground. Section was from the 

13 center phase and marked with WHITE tape and tracking tags. Wire was collected 

14 by RUSSELL, logged, and property receipt given to SCE OLIN. 

15 

16 Item #5 - (E-5) Section of #4 ACSR powerline spanning from Pole #1025341 E, 

17 #1023542E. Section was not in contact with the ground. Section was from the east 

18 phase and marked with BLUE tape and tracking tags. Wire was collected by 

19 RUSSELL, logged, and property receipt given to SCE OLIN. 

20 

21 Item #6 - (E-6) Section of #4 ACSR powerline spanning from Pole #1025340E, 

22 #1023541 E. Section was not in contact with the ground. Section was from the west 

23 phase and marked with RED tape and tracking tags. Wire was collected by 

24 RUSSELL, logged, and property receipt given to SCE OLIN. 

25 

26 Item #7 - (E-7) End of jumper wire from with Item #4 associated with Pole 

27 #1025341 E. Collected by RUSSELL, logged, and a property receipt given to SCE 

28 OLIN. 

29 

30 
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1 Item #8 - (E-8) Eight parallel groove connectors possibly associated with Item #6. 

2 Parts relating to E-8 were recovered by the IT from SCE employees after realizing 

3 the items had been removed without authorization from the IT, in violation of the 

4 MOU (see attachment #54). Collected by RUSSELL, logged, and a property receipt 

5 given to SCE OLIN. 

6 
7 Item #9 - (E-9) Section of #4 ACSR powerline spanning from Pole #104191 SE, 

8 #1041913E. Section was in contact with the ground. Section was from the south 

9 phase and marked with RED tape and tracking tags. E-9 was approximately 300 

10 feet long. Wire was collected by BYRNES, logged, and property receipt given to 

11 SCE MCCOLLUM. 

12 
13 Item #10 - (E-10) Section of #4 ACSR powerline spanning from Pole #1041915E, 

14 #1041913E. Section was not in contact with the ground. Section was from the south 

15 phase and marked with RED tape and tracking tags. E-10 was approximately 10 

16 feet long. Wire was collected by BYRNES, logged, and property receipt given to 

17 SCE MCCOLLUM. 

18 
19 Item #11 - (E-11) Section of #4 ACSR powerline spanning from Pole #104191 SE, 

20 #1041913E. Section was in contact with the ground. Section was from the center 

21 phase and marked with WHITE tape and tracking tags. E-11 was approximately 

22 290 feet long. Wire was collected by BYRNES, logged , and property receipt given 

23 to SCE MCCOLLUM. 

24 
25 Item #12-(E-12) Section of #4 ACSR powerline spanning from Pole #1041915E, 

26 #1041913E. Section was not in contact with the ground. Section was from the 

27 center phase and marked with WHITE tape and tracking tags. E-10 was 

28 approximately 10 feet long. Wire was collected by BYRNES, logged, and property 

29 receipt given to SCE MCCOLLUM. 

30 
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1 Item #13 - (E-13) Section of #4 ACSR powerline spanning from Pole #104191 SE, 

2 #1041913E. Section was not in contact with the ground. Section was from the north 

3 phase and marked with BLUE tape and tracking tags. E-13 was approximately 300 

4 feet long. Wire was collected by BYRNES, logged, and property receipt given to 

5 SCE MCCOLLUM. 

6 

7 PHOTOGRAPHS and VIDEOS (Civilians and Fire Emergency Personnel) 

8 

9 Chris DOLLAR Video (see attachment #5) 

10 Peter RIOUX Photos (see attachment #6) 

11 Richard RUDMAN Photos (see attachment #7) 

12 Juan GAMEZ Sr. Photos (see attachment #10) 

13 Mel LOVO Photos and Videos (see attachment #12) 

14 Tammy GARCIA Photos and Videos (see attachment #13) 

15 Jorge MONZADA Photos (see attachment #14) 

16 Tiarzha TAYLOR Photos (see attachment #16) 

17 Earl BROCK Photos (see attachment #17) 

18 Troy HERNDERSON Photos (see attachment#25) 

19 
20 All audio recordings associated with the THOMAS fire investigation (see attachment 

21 #89). 

22 

23 WRITTEN WITNESS STATMENT (Civilians) 

24 

25 Earl BROCK (see attachment #17) 

26 Matthew ZEIER (see attachment #32) 

27 

28 
29 

30 
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1 PHOTOGRAPHS and VIDEOS (Investigation Team) 

2 

3 HATCH Photos and Video's (see attachment #32 and #90) 

4 DELAROSA Photos and Video's (see attachment #91) 

5 KINSLEY Photos (see attachment 92) 

6 KELLY Photos and Video's (see attachment #32 and #93) 

7 SAQUI Photos and Video's (see attachment #35 and #94) 

8 AL TON Photos and Video's (see attachment #95) 

9 CHAPIN Photos (see attachment #96) 

10 BERGH Photos (see attachment #97) 

11 RUSSELL Photos (see attachment #98) 

12 HARRIS Photos (see attachment#99) 

13 SNODGRASS Photos and Videos (see attachment #100) 

14 

15 

16 
17 

18 
19 

20 

21 

22 

23 

24 

25 
26 

27 
28 

29 
30 
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1 6 - CONDITIONS: 

2 
3 The origin of the THOMAS fire was near the address of 16840 Anlauf Canyon 

4 Road, Santa Paula, California 93060. The origin was approximately one half mile 

5 back in the canyon on a cattle ranch. The origin was on a southwest slope 

6 Lat/Long: (N 34 25.516/W 119 03.289, elevation 1,766 feet). The origin was near 

7 the top of a small ridge top. The mouth of the canyon ends at Highway 150. The 

8 vegetation at the origin was a mixture of grass and brush . The forecasted weather 

9 for Ventura County on Monday, December 4, 2017, predicted extreme fire danger 

10 and potentially the strongest, longest duration Santa Ana wind event of the season. 

11 A red flag warning was in effect with anticipated wind gusts of up to 80 miles per 

12 hour. 
13 Weather information for Monday, December 4, 2017, was obtained from three 

14 different remote automated weather station (RAWS) located near the communities 

15 of Piru, El Rio and Ojai in the County of Ventura, California. The Piru RAWS is 

16 approximately 14 miles east of the THOMAS fire origin at an elevation of 636 feet. 

17 The El Rio RAWS is approximately 12 miles south of the THOMAS fire origin at an 

18 elevation of 131 feet. The Ojai RAWS is approximately 10 miles northeast of the 

19 THOMAS fire origin at an elevation of 77 4 feet. 
20 All three RAWS record weather hourly. The start time of the THOMAS fire was at 

21 approximately 6:20 PM. Additionally, a lightning map was obtained with no recorded 

22 lightning activity from Friday, December 1, 2017, through the start of the THOMAS 

23 fire (see attachment #43 through #45). 

24 
25 

26 
27 

28 

29 

30 
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1 Piru RAWS 

2 

3 Date: Monday, December 4, 2017 

4 Time: 6:00 PM 

5 Temperature: 59 degrees Fahrenheit 

6 Dew Point: 8 degrees Fahrenheit 

7 Relative Humidity: 13 percent 

8 Wind Speed: 17 to 27 miles per hour 

9 Wind Direction: From the northeast 

10 Elevation 636 feet 

11 Latitude/Longitude 34.40426 /-118.80991 

12 

13 El Rio RAWS 

14 
15 Date: Monday, December 4, 2017 

16 Time: 6:00 PM 

17 Temperature: 62 degrees Fahrenheit 

18 Dew Point: 7 degrees Fahrenheit 

19 Relative Humidity: 11 percent 

20 Wind Speed: 17 to 30 miles per hour 

21 Wind Direction: From the northeast 

22 Elevation 131 feet 

23 Latitude/Longitude 34.25238 / -1 19.14318 

24 

25 

26 

27 

28 

29 

30 
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1 Ojai RAWS 

2 

3 Date: Monday, December 4, 2017 

4 Time: 6:00 PM 

5 Temperature: 59 degrees Fahrenheit 

6 Dew Point: 3 degrees Fahrenheit 

7 Relative Humidity: 10 percent 

8 Wind Speed: 4 to 9 miles per hour 

9 Wind Direction: From the southeast 

10 Elevation 774 feet 

11 Latitude/Longitude 34.44804 /-119.23131 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 
27 

28 
29 
30 
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1 7 - EQUIPMENT: 

2 
3 The equipment associated with the cause of the THOMAS fire is owned and 

4 operated by Southern California Edison (SCE). The fire originated within the GOA 

5 established by the THOMAS fire IT. Power lines were determined to be the cause 

6 of the THOMAS fire. The power lines were inspected between several poles (see 

7 attachment #46). Within the GOA, the IT observed several areas where SCE 

8 equipment failed. The power lines were inspected within the GOA and determined 

9 by the IT to have had phase to phase contact on several spans of power lines. 

10 Data collected from COMSAT showed a power interruption associated with SCE 

11 equipment on Monday, December 4, 2017, at approximately 6:17 PM. COMSAT 

12 data was corroborated by several pieces of video imagery obtained by the IT 

13 throughout the course of the THOMAS fire investigation (see attachment #3 and 

14 #38). 

15 

16 

17 

18 

19 
20 

21 

22 

23 
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25 
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27 
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1 8 - PROPERTY: 

2 
3 The GOA of the THOMAS fire is located on property identified by Ventura 

4 County Assessor Parcel Numbers (APN). The GOA encompasses two different 

5 parcels, APN 400 090 025 and 400 060 065 (see attachment #47). 

6 The GOA is on private property located at Santa 

7 Paula, California 93060. The area within the identified APN numbers has several 

8 easement rights on an unmaintained paved road running through DOLLAR'S 

9 property. There are three ways to access DOLLAR'S property, through Anlauf 

10 Canyon Road, SENECA properties and up through Timber Canyon Road. All areas 

11 identified to access DOLLAR'S property is controlled by locked gates and barbed 

12 wire fences. 
13 The Ventura County Assessor's Office lists the properties as 240 acres and 

14 133.77 acre parcels. The property is owned by David and Susan DOLLAR The 

15 

16 

property owner's address is recorded as 

California 93060. 

Santa Paula, 

17 The THOMAS fire burned downslope in alignment with the wind threatening the 

18 cities of Santa Paula, Ventura and Ojai. The general area around the THOMAS fire 

19 is urban interface surrounded by mixed wild land. 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 
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1 9 - NARRATIVE: 

2 

3 On Monday, December 4, 2017, at approximately 6:25 PM, I was dispatched as 

4 a Wildland Fire Investigator by the Ventura County Fire Department (VCFD) Fire 

5 Communications Center (FCC) to a wild land fire (later identified as the THOMAS 

6 fire) located at Santa Paula, CA, 93060. Multiple 

7 reports from witnesses identified the fire in the hills northeast of Santa Paula. VCFD 

8 Engine 20, located in Upper Ojai, informed FCC they received phone calls from 

9 locals of a brush fire near the college and attached themselves to the original 

1 O dispatch. 
11 FCC originally dispatched units to 1681 Dickenson Drive, Santa Paula, CA. This 

12 was the address of an initial reporting party. While responding to the incident, FCC 

13 dispatched units to FCC advised responding units that 

14 occupants at the residence reported their home was threatened by flames, later this 

15 location was identified as David DOLLAR'S residence (see attachment #48 through 

16 #50). 

17 I arrived at the Incident Command Post (ICP) located at Mill Park, 736 Santa 

18 Paula Ojai Road, at approximately 7:24 PM. I observed the fire growing quickly and 

19 spotting across Santa Paula Ojai Road (Highway 150). The incident required 

20 multiple fire crews from neighboring cities and county fi re departments. Ventura 

21 County Sheriff's Office (VCSO) deputies, Santa Paula Police officers, and California 

22 Highway Patrol officers were also in the area assigned to mandatory evacuations. 

23 No emergency personnel were able to access 16840 Anlauf Canyon Road due to 

24 fire conditions. 
25 Numerous residences in Anlauf Canyon, Ojai Road, and Kampgrounds of 

26 America (KOA) at Steckel Park required rescue or assistance from emergency 

27 crews and were under mandatory evacuation. CHP closed Santa Paula Ojai 

28 Road/Highway 150 to any traffic except emergency personnel and evacuees exiting. 

29 A separate fire was reported on Koenigstein Road at approximately 7:30 PM, 

30 located approximately 3.5 miles northwest of the THOMAS fire. Because of the 
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1 prevailing wind direction, location, and reports from fire crews, it was determined this 

2 fire was unrelated to the THOMAS fire. This fire was later identified by investigators 

3 as the KOENIGSTEIN fire (see report 17CAVNC103338). 

4 I contacted FCC requesting the first reporting parties information, I obtained 

5 Brian DICKEN SON'S contact information whom I contacted at approximately 8: 15 

6 PM. DICKENSON was among the first reporting parties to the THOMAS fire. 

7 DICKENSON told me the following in summary: DICKENSON was taking out the 

8 trash when he observed a glow in the direction of Ferndale Ranch and Saint 

9 Thomas Aquinas College. DICKENSON was concerned because he knew there 

10 were residences in that area and called 911 at approximately 6:23 PM. 

11 DICKENSON described the fire as small and a single glow. 

12 The ICP was moved to Santa Paula Fire (SPFD) Station 82, located at 114 S. 

13 10th Street, Santa Paula, at approximately 8:30 PM. While transitioning to the 

14 second ICP location, I contacted VCFD Fire Investigator Jon BERGH. BERGH and 

15 VCFD Firefighter Brian KINSLEY met me at SPFD Station 82. We attempted to 

16 access the KOENIGSTEIN fire because access to the THOMAS fire GOA presented 

17 several safety concerns which included extreme fire behavior, unfamiliar terrain and 

18 lack of visibility. 
19 We observed extreme fire behavior along Highway 150. During our 

20 observations, the THOMAS fire and KOENIGSTEIN fire had not merged together. 

21 At approximately 11 :45 PM, while parked off the shoulder of Highway 150, I watched 

22 a flank of the THOMAS fire burn back along a west facing slope just west of Anlauf 

23 Canyon. Several electrical power poles and tree limbs along Highway 150 broke 

24 and were blocking the road as the fire burned through the area. 

25 We waited for the fire to burn through the KOENIGSTEIN neighborhood prior to 

26 entering. The fire increased in intensity and visibility was encumbered as a result of 

27 the smoke and flames. Because of this, it was not possible to enter the 

28 KOENIGSTEIN neighborhood. Since the power lines fell across the lower section of 

29 Highway 150, we drove westbound and through upper Ojai to exit. By this time, the 

30 fire had already burned through upper Ojai and crossed Highway 150. 
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1 On Tuesday, December 5, 2017, I arrived at the Ventura County Fairgrounds at 

2 approximately 7:00 AM. The fairground was the new location of the ICP. I met with 

3 BERGH and KINSLEY, we attended the morning briefing. I met with CAL FIRE 

4 Chief John MOODY, he informed me a fire investigation team from their department 

5 would be assigned to me. Soon after, I received a phone call from CAL FIRE 

6 Assistant Chief Eric WATKINS who informed me that two investigators, CAL FIRE 

7 Battalion Chief Jace CHAPIN and CAL FIRE Fire Captain-Specialist Shannan 

8 HARRIS would be arriving later in the day. 
9 At approximately 8:30 AM, I met with Senior Deputy Gregg DELAROSA, VCSO. 

10 DELAROSA was assigned to assist me in the investigation. 

11 On Tuesday, December 5, 2017, at approximately 9:00 AM, I spoke with James 

12 SNODGRASS, fire investigator for Santa Barbara County Fire Department (SBFD). I 

13 requested his assistance for the investigation . SNODGRASS informed me he would 

14 be enroute and arrive by late morning. 
15 At approximately 12:30 PM, VCFD Fire Investigator Marshall HATCH, 

16 DELAROSA, and I met SNODGRASS along an east perimeter road at Saint 

17 Thomas Aquinas College. Saint Thomas Aquinas is located at 10000 Santa Paula 

18 Ojai Road. From the college, we entered through a fenced area to access Ferndale 

19 Ranch. Traveling through numerous unmarked dirt roads and locked ranch gates, 

20 we reached an access gate to Anlauf Canyon (later determined to be part of David 

21 DOLLAR'S property). 

22 We reached an area within the mountains southeast of the college that 

23 contained oil well equipment. Near one of the peaks, I observed compressor 

24 equipment and a flare stack off Anlauf Canyon Road. A sign near this pad read 

25 "Timber Canyon Lease, Carbon California Company, LLC, In case of emergency 

26 call: ' The fire had already burned through this area. 

27 The flare stack was not burning off excess gases at the time. I observed a fire 

28 next to compressor equipment, approximately two feet wide by four feet high, it was 

29 contained to an area within the compressor site and burning continually. The fire 

30 was emanating directly from a ground level grate which appeared to be a type of 
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1 catch basin. I did not observe any obvious smoke emanating from this area. The 

2 flames did not appear to be spreading or enlarging. I did not observe any fire 

3 damage, such as char or melting, to the surrounding equipment. 

4 We continued past the compressor site and drove approximately 1500 yards 

5 east. We reached the location of a rad io tower. I observed the east flank of the fire 

6 burning downhill below and east of the radio tower. The wind was blowing from the 

7 east at approximately 15 - 20 miles an hour. We drove in an easterly direction out 

8 of Anlauf Canyon Road, passed through a locked ranch gate, and through Timber 

9 Canyon Road until we reached Highway 126. 

10 We returned to the ICP and met WATKINS, CHAPIN, and HARRIS. We briefed 

11 them to the particulars associated with the THOMAS fire's potential origin. We 

12 explained the terrain, surroundings, and the difficult access due to the locked ranch 

13 gates and closure at Highway 150. 

14 It was decided to assign BERGH, CHAPIN, CAL FIRE Fire Captain-Specialist 

15 Kenneth RUSSELL, and VCFD Firefighter Ryan Miller to the KOENIGSTEIN fire 

16 investigation and assign HARRIS and CAL FIRE Fire Captain-Specialist Torn 

17 CRASS to the THOMAS fire investigation. I planned on meeting HARRIS, CRASS, 

18 and SNODGRASS at the 76 Gas Station located off Highway 126 and Hallock 

19 Road, in Santa Paula, the following morning at approximately 8:00 AM. 

20 On Wednesday, December 6 , 2017, I arrived at the ICP at approximately 7:00 

21 AM. I spoke with Amy FANZO, a California Resources Corporation (CRC) 

22 representative and oil lease contact, to inquire about CARBON CA COMPANY 

23 (CCC) and a contact person. She gave me a contact name and phone number of 

24 Todd HABLISTON. DELAROSA met me at the ICP and followed me to the 76 gas 

25 station in Santa Paula to meet with HARRIS, CRASS, and SNODGRASS. 

26 At approximately 8:00 AM , it was decided that SNODGRASS would be 

27 responsible for writing the origin and cause (O&C) report for the THOMAS fire (see 

28 attachment #2). 

29 At approximately 9:00 AM, we traveled back to Anlauf Canyon through Highway 

30 126 and Timber Canyon Road. We observed the heel of the fire near the radio 
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1 tower the evening prior had now burned back to the bottom of the hill. The fire was 

2 burning through the orchards of a ranch on the lower half of Timber Canyon Road . 

3 Once we accessed the oil lease, we stopped at an open dirt lot, near the CLARK 

4 tank battery. I contacted HABLISTON, who explained he was located in Colorado 

5 and he would make notifications to someone local from the CCC office to meet us. 

6 HABLISTON was aware that Scott PRICE and David DOLLAR were in Anlauf 

7 Canyon the day of the fire. HABLISTON told me they were viewing existing gas 

8 pipe lines for potential purchase from DOLLAR. 

9 At approximately 11 :00 AM, PRICE met us at the CLARK tank battery. PRICE 

10 made access to the oil lease off Highway 150. A downed power pole across a lower 

11 oil lease access road caused PRICE to walk to our location. PRICE informed us he 

12 turned off valves at a nearby compressor site on his way to our location. The 

13 compressor site was later identified as the site where we observed fire actively 

14 burning under the grates on Tuesday, December 5, 2017. 

15 While interviewing PRICE (see attachment #32), HATCH and KINSLEY drove 

16 through the CCC site. They drove to a compressor site and observed active fire 

17 near the equipment and took video (see attachment #90) . This was the same 

18 compressor site that DELAROSA, SNODGRASS, and I observed on Tuesday, 

19 December 5, 2017. 

20 I drove down Anlauf Canyon to a residence and met David DOLLAR and his two 

21 sons, Matt and Christopher DOLLAR. DOLLAR identified himself as the property 

22 owner and was tending to his cattle and residence. DOLLAR and his wife, Susan 

23 DOLLAR, were displaced the evening of the fire (see attachment #5). 

24 At approximately 2:45 PM, I met with VCFD Fire Captain Tony SALAS, Engineer 

25 Steve SWINDLE, and Firefighter Steve BUCKLES. We met on Highway 150/Ojai 

26 Road, near East Sulphur Mountain Road . We stood on the shoulder of the road 

27 while SALAS described what he observed that evening. SALAS pointed towards 

28 Anlauf Canyon and DOLLAR's residence and stated as they drove south on 

29 Highway 150, he initially observed flames within Anlauf Canyon. SALAS described 

30 the fire as ''well established" (see attachment #9). 
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1 HARRIS, SNODGRASS, CRASS, DELAROSA, and I established our 

2 Investigation Team (IT) for the THOMAS fire. United States Forest Service Fire 

3 Investigator (USFS) Steve DEAN, HATCH, KINSLEY, VCFD Fire Captain Patrick 

4 KELLEY and CAL FIRE Fire Captain Dennis BYRNES joined the IT. 

5 Due to the totality and complexity of the THOMAS fire, the IT decided to focus 

6 our team member efforts in Origin and Cause (O&C) and Intelligence/Interview 

7 (INTEL). The IT debriefed daily information collected with regard to O&C and 

8 INTEL. 
9 The THOMAS fire scene was secured by BYRNES, CAL FIRE Firefighter II 

10 Patrick WALKER and KT Security Services. They shared the responsibilities of 

11 scene security (see attachment #51). 

12 On Thursday, December 7, 2017, the IT began reviewing the list of Reporting 

13 Parties (RP) to 911 and initiated contact (see attachment #52) . The IT requested 

14 VCFD GIS and Mapping Services to produce aerial maps of the area of the 

15 THOMAS fire. 

16 The IT interviewed multiple witnesses throughout the investigation. Some 

17 witnesses took photographs with their cell phones and were voluntarily escorted 

18 back to the area where they first saw fire. The maps were used to help witnesses 

19 identify the location where they witnessed the fire or took photographs/videos. The 

20 IT had them point to where they observed the fire, while the IT took daytime 

21 comparison photographs. 
22 On Friday, December 8, 2017, I requested FCC produce a list of THOMAS fire 

23 RP's in order to organize and plainly see a list of RP's. FCC Supervisor Michael 

24 DICKERSON worked on preparing a spread sheet of the RP's. The IT obtained 

25 video footage via email from VCSO Office of Emergency Services (OES). The video 

26 footage is taken from a camera located at an OES facility on Torrey Peak (see 

27 attachment #3). 

28 The IT traveled to the KOA, located east of Steckel Park and southwest of Anlauf 

29 Canyon. We spoke to Frank SCHREINER, KOA General Manager, and RAMANDA, 

30 the onsite manager. SCHREINER was not at the KOA at the time of the fire , but 
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1 RAMANDA was. RAMANDA took us to space #33, where he was the evening of the 

2 fire (see attachment #27). 

3 We then met with Alexandra PRICE at the east end of KOENIGSTEIN Road 

4 (see attachment #15). 

5 Additional interviews conducted on this day also included Richard RUDMAN (see 

6 attachment #7), Tanner CARPENTER (see attachment #29), and John, Robert, and 

7 Maria GOYETTE (see attachment #20). 

8 On Friday, December 8, 2017, USFS Special Agent Alex LOMVARDIAS arrived 

9 to assist in the investigation. LOMVARDIAS was briefed on the previous week's 

10 findings and sequence of events. The IT interviewed COM SAT employees and 

11 collected any relevant information that their equipment recorded in relation to the 

12 THOMAS fire (see attachment #38). 

13 We received the RP list from JR TENBROOK, CAD Manager at FCC. The list 

14 contained the first 309 RP's to the THOMAS fire. The list of callers were in 

15 chronological order, with available contact information and location of their call. 

16 Because the fire became well established within the canyon relatively early, a 

17 decision was made to contact the first 20 callers on the list. That would capture the 

18 first 16 minutes of the fire being witnessed. The goal was to obtain pertinent 

19 information/data associated with these callers (see attachment #52) . 

20 On Saturday, December 9, 2017, the IT traveled to Saint Thomas Aquinas 

21 College and met with Peter RIOUX, a faculty member of Saint Thomas Aquinas 

22 College. RIOUX was an RP to the THOMAS fire and had called VCFD Fire Station 

23 20 prior to them receiving the initial dispatch from FCC (see attachment #8) . Later 

24 that day we met with VCFD Fire Captain Mel LOVO at the Santa Paula Airport. 

25 LOVO was Copter Manager on Copter 7 the evening of the THOMAS fire (see 

26 attachment #25). At approximately 6:00 PM, I spoke with Fire Engineer Terry BELL 

27 at Santa Paula Fire Station 81 . BELL lives on Mupu Road at the bottom of Anlauf 

28 Canyon Road (see attachment #28) . 

29 On Monday, December 11 , 2017, the IT established two private and secured 

30 classrooms at the VCFD Regional Training Center (RTC), Camarillo, as home base 
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1 and offices. VCFD Firefighter Paramedic Aimin AL TON joined the investigation as a 

2 Technical Specialist to assist with office management, image and data analysis (see 

3 attachment #3). 

4 As requested by the IT, on Wednesday, December 13, 2017, the VCSO 

5 Unmanned Aircraft Systems (UAS) Team flew an area of interest in the THOMAS 

6 fire (see attachment #91) . Simultaneously, a CAL FIRE Light Imaging, Detection 

7 and Ranging (LiDAR) team was surveying the same area (see attachments #2 and 

8 #59). 

9 On Thursday, December 14, 2017, the IT analyzed the information from the 

10 VCSO OES video camera. The video captured bright flashes of light at Anlauf 

11 Canyon (see attachment #3). 

12 I contacted the Division of Oil, Gas, and Geothermal Resources (DOGGR) to 

13 inquire about CCC's facilities and asked that an engineer from their office meet with 

14 the IT to do a site review at the Timber Canyon facility. Engineering Geologist Eric 

15 HEATON, of DOGGR, met with the IT at the oil facility in Anlauf Canyon. HEATON 

16 advised the IT, his specialty was not related to the daily operations of oil well 

17 facilities , therefore he would request that a Senior Engineer with a background in oil 

18 field safe practices would be better suited and would contact us. 

19 At approximately 3:00 PM, I received a phone call from Bruce WEIHS, a Senior 

20 Engineer and Supervisor with DOGGR WEIHS informed me that their program 

21 does not oversee the flare stack system of the oil wells. WEIHS advised me to 

22 contact Air Pollution Control District (APCD). 

23 On Friday, December 15, 2017, the IT did a reconnaissance flight in a helicopter 

24 to view the overall fire area in Anlauf Canyon, take photographs of the oil lease site 

25 around their GOA, and to look for a missing plastic drum. The drum was previously 

26 located at the compressor site and had contained methanol. Its location was 

27 unknown and thought to have blown down the canyon (see attachment #100). 

28 On Monday, December 18, 2017, the IT retrieved raw video footage from Patrick 

29 MAYNARD, OES. 

30 
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1 On Tuesday, December 19, 2017, SCE sent their LiDAR team to the GOA to 

2 survey the area of interest and their equipment. The IT requested SCE to lower 

3 their power lines when they had completed their LiDAR survey. 

4 At approximately 3:45 PM, the IT boarded a helicopter for a reconnaissance 

5 flight over Anlauf Canyon and the CCC oil lease (see attachment #95). 

6 On Wednesday, December 20, 2017, SCE lowered several spans of power lines. 

7 The IT walked the conductors for examination purposes (see attachment #2). 

8 On Thursday, December 21 , 2017, I met Mark STEINHILBER, Facilities Program 

9 Manager at DOGGR, at VCFD fire station 50 at approximately 7:40 AM. The IT 

10 briefed STEINHILBER on our previous findings at the compressor site located at the 

11 CCC oil facilities in Anlauf Canyon. The IT took him to the compressor site and flare 

12 stack. STEINHILBER examined the site's compressors and flare stack. This 

13 interview and examination was video recorded by the IT (see attachment #35). We 

14 departed the oil lease site at approximately 2:00 PM. 

15 On Friday, December 22, 2017, I contacted the Ventura County Counsel. 

16 forwarded them an example of a preservation letter for an electric company. I asked 

17 they draft a similar letter and address it to SCE (see attachment #53) . 

18 On Saturday, December 23, 2017, the VCSO UAS team returned to the GOA to 

19 record another area of interest. A CAL FIRE LiDAR team was also on scene to 

20 survey (see attachments #2 and #59). 

21 On Tuesday, December 26, 2017, IT gave SCE permission to send their LiDAR 

22 team to the GOA to survey their equipment, while IT was present and continued to 

23 secure and preserve the scene. 
24 On Wednesday, December 27, 2017, SCE LiDAR team concluded their 

25 examination. SCE lowered another section of power lines for the IT. The IT 

26 proceeded to examine the power lines and collect evidence (see attachments #2 

27 and#39). 

28 At approximately 1 :35 PM, I spoke to Dan FERCY, APCD. FERCY told me the 

29 following, in summary: The APCD does oil field inspections that relate to equipment 

30 that would have adverse effects to the air quality. Flare stacks at oil facilities are 
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1 considered "control devices" as they burn excess gases. One flare is operational 

2 and permitted at CCC. Every year the flare stack and other equipment are 

3 inspected. Written violations can be imposed upon the company if not in 

4 compliance and minor violations were noted (see attachment #36). 

5 FERCY was not familiar with the chemical, methanol, being used at the facility. 

6 FERCY suggested I speak with Kerby ZOLULA, also with APCD, since ZOLULA has 

7 more technical information pertaining to oil field practices. 

8 FERCY continued to tell me, the oil lease belonged to CRC before it was 

9 purchased by CCC. Prior to CRC, it was owned by VINTAGE PETROLEUM. 

10 At approximately 3:00 PM, the IT allowed the California Public Utilities 

11 Commission (CPUC) to conduct their preliminary investigation within the GOA At 

12 approximately 3:00 PM, I met with Southern California Edison (SCE) Rick 

13 MCCOLLUM and Julie OLIN, both SCE Claims Investigators near the GOA. 

14 MCCOLLUM confirmed the circuit identity in our GOA was named the "CASTRO 

15 circuit." MCCOLLUM further stated at 6:41 PM, their substation reported a remote 

16 automatic recloser alert to their system. 
17 On Thursday, December 28, 2017, I spoke with Bruce WEIHS, Senior Engineer 

18 with DOGGR. WEIHS informed me I may make a public records request for 

19 inspection records for CCC. I placed an official request via email for notices of 

20 violations and inspection records (see attachment #35). 

21 At approximately 11 :15 AM, I spoke to Eric WEATHERBEE, APCD. 

22 WEATHERBEE has been inspecting oil lease facilities in the area for the past 20 

23 years. WEATHERBEE confirmed CCC recently purchased the lease from CRC. 

24 They acquired it less than one year ago. WEATHERBEE told me CCC is an east 

25 coast based company and were not very familiar with west coast standards. 

26 Therefore, they received a few minor violations initially (see attachment #36). Since 

27 then, CCC has corrected the violations and have remained in good standing. 

28 WEATHERBEE identified CCC as Permit #00939. CCC is permitted to operate 

29 two pieces of combustion equipment, one of which is the "glycol reboiler" and the 

30 other as the flare stack. The reboiler separates oil, gas, and water. In addition, 
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1 there are two engines located at the site; a "Waukesha" engine, at the EP Clark 

2 facil ity, which acts as standby power for the vapor recovery and an Ingersoll Rand 

3 engine, which is for on-going operations. 

4 WEATHERBEE confirmed I may request a public records request through their 

5 website. The request would include the transfer of ownership, last five years of 

6 application materials and permits, and enforcement reports. On Thursday, 

7 December 28, 2017, at approximately 2:00 PM, I sent an official request for the 

8 above items. 

9 At 2:25 PM, I spoke to Kerby ZOLULA, APCD. ZOLULA told me the following, in 

10 summary: Methanol is typically injected into a natural gas line as an inhibitor. It 

11 acts as "freeze protection" because there is water present in natural gas. APCD 

12 does not need to permit the use of methanol, as CCC only uses a small amount of it 

13 (see attachment #36). 

14 I contacted HABLISTON, CCC Partner. I requested a representative meet us to 

15 download equipment data. HABLISTON scheduled a technician from PROCTEK to 

16 arrive Tuesday, January 2, 2018, at 9:00 AM. 

17 On Friday, December 29, 2017, the IT went out to search for and collect 

18 surveillance video that would capture any activity within the GOA A portion of the 

19 IT met with PRICE at 9:30 AM, and ZEIER at 11 :45 AM, at the CCC compressor site 

20 for interviews and to review the equipment (see attachment #32). 

21 At approximately 10:00 AM, the IT made contact with personnel at 300 E. 

22 Esplanade Drive, Oxnard. The building is a high-rise building, known as the tower, 

23 near Highway 101 . 

24 At 300 E. Esplanade Drive, we met with Quentin SESSYL, Post 

25 Commander/Security for Allied Universal Security Services. Topa Management 

26 Company manages the building and uses Allied Universal as contracted security. 

27 We were told a surveillance camera is posted on the roof of the building, next to a 

28 helicopter pad, pointing towards the northeast. 

29 IT reviewed the video from Monday, December 4, 2017, and time stamped at 

30 approximately 6:17 PM. We observed two separate flashes that are consistent with 
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1 arc flashes. The flashes we observed on the video appear to be within the GOA 

2 that was established for the THOMAS fire. We collected the videos on a thumb 

3 drive (see attachment #3). 

4 At approximately 3:00 PM, the IT continued to the StorHouse Storage Center 

5 (SSC), located at 3201 West Fifth Street, Oxnard. This location is along the south 

6 perimeter of Oxnard Airport runway. We met with Marc HERMANN and Tony 

7 DUENAS, Operations Manager. Their storage facility has a high definition security 

8 system installed. 
9 SSC reta ined video from the evening of the fire which captured similar footage 

10 the Esplanade tower had, but from a slightly different angle. The SSC video 

11 matched the flashes seen in the previous surveillance video. The video footage was 

12 collected on a thumb drive (see attachment #3). 

13 On Tuesday, January 2, 2018, at approximately 9:40 AM, the IT met with Renzo 

14 NAVARRETE, from ProcTek, and PRICE, of CCC. We traveled to the compressor 

15 site in Anlauf Canyon. NAVARRETE downloaded gas meter data from the 

16 equipment. 
17 While at the compressor site, we re-examined the area where flames were 

18 observed after the THOMAS fire traveled through there. Closer examination of the 

19 enclosed grate and catch basin revealed a pipe was located under the metal mesh 

20 grate. After following the pipe's flow, it was determined natural gas was flowing from 

21 the compressor. After speaking to PRICE, PRICE confirmed he had closed a valve 

22 that controlled the natural gas that fed the fire emitting from the grate. PRICE 

23 recalled doing that on Wednesday, December 6, 2017, which was also the day of 

24 our first interview with him. Once the valve was closed, the fire went out. The valve 

25 that was closed came out of a "suction" intake at the first stage compressor. 

26 We then went to CCC's office located at 12720 Ojai Santa Paula Road, Ojai. At 

27 this location, NAVARRETE downloaded additional data from their server. Data was 

28 downloaded on to a thumb drive, utilized by the IT, and printed for this report (see 

29 attachment #32) . 

30 
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1 On Wednesday, January 3, 2018, after analyzing all collected video (TORREY, 

2 TOPA, STORHOUSE, R&R PIPELINE, CLARK GAS) and estimated triangulations, 

3 the IT determined there were two distinct separate flash locations (eastern and 

4 western) approximately one and a half miles apart. These flashes occurred nearly 

5 simultaneously and appeared to be on the same circuit. The IT determined these 

6 were areas of interest. IT inspected both areas of interest and observed physical 

7 evidence associated with the triangulated eastern flashes. The physical evidence 

8 observed (power lines) was consistent with phase to phase arcing. The video and 

9 physical evidence showed the THOMAS fire GOA was not in the location of the 

10 eastern flashes. Physical evidence at the triangulated western flashes had already 

11 been observed and collected by the IT during the O&C investigation on Thursday, 

12 December 28, 2017. The IT determined physical evidence on the power lines 

13 associated to the eastern flashes were connected to the same circuit as the power 

14 lines associated to the western flashes (CASTRO Circuit). Based on extensive 

15 analysis of video evidence, the IT determined the start of the THOMAS fire was a 

16 result of the western flashes. The IT collected the physical evidence relating to the 

17 eastern flashes on Friday, January 5, 2018. 

18 On Wednesday, January 3, 2018, a preservation letter was drafted by the 

19 Ventura County Counsel to address SCE records and equipment. I signed the 

20 letter, addressed it to SCE with attention to MCCOLLUM, and had Kim BEECHAM, 

21 VCFD front receptionist, mail it via FedEx at approximately 9:40 AM. Pick up was 

22 scheduled for later that same day with tracking number 8028-9397-6654 (see 

23 attachment #53). 

24 Investigators were initially dispatched to the THOMAS fire on Monday, December 

25 4, 2017. IT was unable to access what was later determined to be the Overall Fire 

26 Area (OFA) due to fire conditions. The OFA was secured on Wednesday, 

27 December 6, 2017, determined to be approximately 230 acres. Ultimately, the IT 

28 narrowed the GOA to approximately 22 acres. Throughout the course of the 

29 THOMAS fire investigation, the IT were able to independently corroborate the GOA 

30 through O&C and Intel. The THOMAS fire GOA was released on Friday, January 5, 
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1 2018 (see attachments #2 and #3). 

2 On Monday, January 29 and Tuesday, January 30, 2018, I returned to the 

3 THOMAS fire site to view SCE crews lower and remove power line equipment (see 

4 attachment #55). 

5 On Tuesday, May 29 through May 31 , 2018, Investigators from CAL FIRE and 

6 VCFD met with Jim NOLT, Professional Engineer (PE). The IT utilized NOLT on 

7 several occasions throughout the course of the Thomas fire investigation to evaluate 

8 the electrical system within the OFA and GOA. We reviewed SCE data that was 

9 submitted to us on April 6, 2018, NOLT created a timeline of events that occurred 

10 associated with the Castro circuit on Monday, December 4, 2017. 

11 On Wednesday, October 24, 2018, we received a report created by NOLT (see 

12 attachment #63). The IT reviewed NOL T's report and concluded it further 

13 corroborated the IT's final hypothesis. 

14 On Saturday, November 17, 2018, we added documents received per our 

15 request from SCE dated Friday, October 26, 2018. The response letter and 

16 documents from SCE are in regards to the Thomas fire investigation report are 

17 pertaining to meter No. 254000-004308 and 222-931684. We still have yet to 

18 receive the data requested in its entirety (see attachment #64) . 

19 

20 OPINIONS & CONCLUSIONS: 

21 
22 The following opinions and conclusions were based on supporting 

23 documentation, supplemental reports, statements made to investigators, 

24 audio/video recordings, CAD reports obtained from dispatch centers, and evidence 

25 found while conducting the origin and cause investigation. 

26 Skies were clear with no thunderhead or cloud build-up observed. There was no 

27 evidence located within the GOA consistent with lightning strikes or fire resulting 

28 from a lightning strike. A lightning detection map was printed and confirmed there 

29 was no recent lightning activity in the area. Based upon the weather data, I 

30 eliminated a lightning caused fire (see attachment #43) . 
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1 There are no campgrounds in the area where the GOA is located. The area is 

2 not typically used for camping and did not have campfire rings, campsites, piled 

3 material typically associated with a campfire, or indications of any campfires near 

4 the GOA. The fire occurred on private property. DOLLAR told the IT he never has 

5 fires on his property of any type. Based upon the lack of the above items, I 

6 eliminated a campfire caused fire. 

7 The IT did not observe or locate any cigarette butts or other smoking 

8 paraphernalia within the GOA. All people who had access to the DOLLAR ranch the 

9 day of the THOMAS fire were interviewed and stated they do not smoke. Based 

1 O upon the above facts the IT eliminated smoking as a potential cause of the fire. 

11 Ventura County APCD had a burn ban in effect which prohibited debris burning. 

12 There were no burn barrels, piles of trash, or signs of burn barrels being used to 

13 conduct debris burning located near the GOA. Additionally, the IT did not observe 

14 any of the previously mentioned items during a perimeter search of the area, 

15 eliminating debris burning as a potential cause of this fire. 

16 There was no evidence of items typically associated with an intentionally set fire 

17 was observed/located within the GOA. The inaccessibility to the DOLLAR ranch, 

18 which is controlled by locked gates and fences is not consistent with that of a person 

19 who commits the crime of arson. Additionally, all persons who had access to the 

20 DOLLAR ranch the day of the THOMAS fire were vetted, and if needed, alibis were 

21 corroborated eliminating incendiary as a potential cause of the fire. 

22 There was no indication of equipment use in the GOA prior to the IT arriving to 

23 the incident. During the investigation, the IT examined the GOA and observed no 

24 signs of motorized equipment recently used within the general vicinity. The IT did 

25 not observe any disturbed soils, or any area where equipment had been used. The 

26 GOA is not located along public roads. The nearest road is an unmaintained paved 

27 road that traverses through the DOLLAR property. The only people that have 

28 access to the DOLLAR property is the DOLLAR family, oil lease representatives, a 

29 cattle rancher (Robert FROST) who leases a portion of the DOLLAR ranch, and a 

30 radio station representative (Richard RUDMAN) who maintains an antenna on the 
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1 DOLLAR property. Vehicles operating on the DOLLAR ranch the day of the 

2 THOMAS fire were all evaluated/inspected by the IT. The IT obtained current 

3 reg istration and insurance information for all vehicles in question. The last vehicle 

4 on the DOLLAR ranch the day of the fire was owned and operated by RUDMAN 

5 who exited the lower gate toward Highway 150 approximately one hour prior to the 

6 fire. There was no mention by DOLLAR of any vehicles in and or around the 

7 property at the time the THOMAS fire started. Additionally, the IT saw no signs of 

8 Off Highway Vehicle (OHV) use in the area. No catalytic converter particulates were 

9 located within the GOA Based upon the above facts, I eliminated equipment as a 

10 potential cause of the subject fire . 

11 There are no railroads or railways within Anlauf Canyon, therefore I eliminated 

12 railroad equipment as a cause of the subject fire. 

13 There were no toys, forts, or evidence of any activities associated with children 

14 playing with fire near the GOA The only known juveniles in the area were at the 

15 KOA campground located approximately one and one half miles southwest of the 

16 GOA. The DOLLAR ranch is remote and has locked gates and fencing at all access 

17 points to the property. Based on the above facts playing with fire was eliminated as 

18 the cause of the fire. 

19 The County of Ventura has a strict ordinance not allowing the use of fireworks 

20 within the County. No witnesses reported seeing, or hearing any indication of the 

21 use of fireworks. The area where the fire occurred is on private property and is not 

22 open to the public. Additionally, no persons who had access to the DOLLAR ranch 

23 the day of the THOMAS fire observed anyone lighting fireworks or heard sounds 

24 typically associated with use of fireworks. During the examination of the GOA, no 

25 remnants of fireworks were located. Based upon the above facts, fireworks were 

26 eliminated as a potential cause of the fire. 

27 No signs of cutting, welding or grinding of metal was noted during the course of 

28 the investigation. Therefore, I eliminated this as a potential cause of the fire . 

29 There were no reports of anyone engaging in recreational shooting activities prior 

30 to the fire. DOLLAR does have a shooting area established on his property, but 
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1 DOLLAR told the IT nobody has utilized the shooting area for two months. All 

2 people who had access to the DOLLAR ranch were interviewed and stated they did 

3 not hear or witness anyone engaged in recreational shooting. Therefore, I 

4 eliminated shooting as a potential cause of the fire. 

5 During the examination of the GOA, the IT did not locate any broken glass or 

6 glass bottles. The fire occurred approximately one and a half hours after sundown. 

7 Based upon these facts glass refraction was eliminated a caused of the fire. 

8 Spontaneous combustion was excluded as a potential cause. No evidence of 

9 mulch or organic material was located within the GOA that had the ability to 

1 O spontaneously combust. There was no evidence of mulch or organic material piles 

11 hay or grass in the GOA. Spontaneous combustion was eliminated a cause of the 

12 fire. 

13 The Timber Canyon Lease owned and operated by CCC was located along the 

14 east perimeter of the OFA. A flare stack was located within the Timber Canyon 

15 lease, approximately three quarters of mile from the perimeter of the GOA. The IT 

16 did not observe any indications of a malfunction in, on or immediately around the 

17 flare stack. The IT obtained security video footage revealing the flare stack was not 

18 actively burning at the time the THOMAS fire started (see attachment #3). The IT 

19 did observe a fire burning within the CCC compressor site. Interviews with oil field 

20 professionals and observed burn patterns indicate this fire was secondary to the 

21 THOMAS fire and contained to the compressor site. The IT determined the cause 

22 of the compressor site fire was a result of ember cast from the THOMAS fire that 

23 ignited the natural gas. Based on the above facts, I was able to eliminate flare 

24 stacks or a fire originating within the oil facility as a potential cause of the THOMAS 

25 fire. 
26 Due to portions of the DOLLAR ranch being utilized as cattle grazing land , the IT 

27 evaluated fencing in the OFA and GOA. The IT did not locate or observe any 

28 electrical fencing, and noted only barbed wire fencing on subject property. 

29 Therefore I eliminated electric fences as a potential cause of the fire. 

30 
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1 My experience and knowledge of conducting fire investigations, includes 

2 instances where power lines producing heat/sparks in a receptive fuel bed, has the 

3 potential for igniting a low intensity, slow developing incipient fire dependent on 

4 wind. Weather conditions and low fuel moistures contributed to the ignition and 

5 rapid extension of the THOMAS fire. During the course of the investigation, the IT 

6 collected many pieces of evidence/data substantiating the determination of an 

7 electrical event. The IT utilized the collected data to triangulate the multiple arc 

8 flashes as well as the fire during its initial growth. 

9 The facts and circumstances revealed during the course of the investigation 

10 indicate the fire was caused by a phase to phase contact within a receptive fuel bed. 

11 The IT's O&C, Intel, collection and evaluation of evidence concluded that the power 

12 lines owned and operated by SCE were the cause of the THOMAS fire (see 

13 attachment #2 and #3). 

14 Based on my training, knowledge, experience, observations at scene, 

15 consultation with other fire investigators, expert opinions, data analysis and the 

16 elimination of other causes through the scientific methodology, I determined the fire 

17 occurred when a phase to phase contact arced ejecting molten metal particles onto 

18 dry ground vegetation. 

19 

20 

21 

22 
23 

24 
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26 
27 
28 
29 
30 
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24 49 - CHP CAD and 911 Audio 

25 50 - VCSO Incident Detail Report and 911 Audio 

26 51 - Scene security 

27 52 - Reporting Parties contact list 

28 53 - SCE preservation letter 

29 54- SCE/CAL FIRE MOU 

30 55 - SAQUI Supplemental report for Monday, January 29, 2018 
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THOMAS December 4 2017 17CAVNC103156 

1 56 - SCE Provided Data (3 binders) 

2 A - SCE Response Letter, April 4 , 2018 

3 B - Wakefield Substation, DNA History Plot and Data 

4 C - CASTRO Circuit Maps 

5 D - RAR0 179 Graph and Data 

6 E - Pole Data pages 12 - 31 

7 F - Interruption Log Sheet for RAR1228 

8 G - RAR 1228 Graph and Data 

9 H - RAR 1228 Cycle Graphic Display 

10 I - Maintenance records and trouble reports 

11 J - Maintenance records, pages 709 - 710 

12 K - Maintenance records, pages 711 - 713 

13 L - Maintenance records, pages 714- 747 

14 M - Maintenance records, pages 748 - 765 

15 N - Event data log, pages 933 - 935 

16 0 - Pole Data, pages 696- 700 

17 P - Meter 1684 Events/Exceptions Detail Report, pages 1242 - 1243 

18 Q - Meter 35324 Event Data, pages 685 - 692 

19 R - Meters 6053 and 65411 Event Data, pages 673 - 681 

20 S - Meter 376309 Event Data, pages 682 - 684 

21 T - 2014 Tree Service, pages 32 - 228 

22 U - 2015 Tree Service, pages 229 - 449 

23 V - 2016 Tree Service, pages 450 -672 

24 W - 2017 Compliance Trees in Collector, pages 855- 923 

25 X - 2017 Compliance Prescriptions in Collector, pages 733 - 854 

26 Y - Interruption Log Sheets, pages 4 - 10 

27 57 - Additional Information Requests to SCE and Replies, June 15, 29, 2018 

28 58- SCE Thomas Letter, June 15, 2018 

29 59- LiDAR 

30 60- SCE provided data, July, 13, 2018 
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1 61 - LAW All Electric meter data request (SCE) 

2 62 - Carbon All Electric meter data request (SCE) 

3 63 - JHNOL T Associates Project Status Memorandum 

4 64 - SCE provided data, October 26, 2018 

5 65-
6 66-

7 67-
8 68-
9 69-

10 70-

11 71 -

12 72-

13 73-

14 74-
15 75-

16 76-
17 77 -

18 78-
19 79 -

20 80-
21 81 -

22 82-

23 83-
24 84-
25 85-
26 86-
27 87-
28 88-
29 89 - Disk of Audio Interviews 

30 90 - HATCH case Photos and Video 
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1 91 - DELAROSA Case Videos 

2 92 - KINSLEY Case Photos 

3 93 - KELLEY Case Photos and Videos 

4 94 - SAQUI Case Photos 

5 95 - AL TON Case Photos 

6 96 - CHAPIN Case Photos 

7 97 - BERGH Case Photos 

8 98 - RUSSELL Case Photos 

9 99 - HARRIS Case Photos 

10 100 - SNODGRASS Case Photos 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
29 

30 
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              Translate Settings

Appliance e�iciency standards must be technically feasible, be cost-

e�ective, and save energy or water. In the pre-rulemaking stage, California

Energy Commission sta� and stakeholders develop a proposal. Public

comment is gathered on the proposal during the rulemaking. Compliance of

the standard is monitored a�er adoption.

Appliance E�iciency Proceedings - Title 20Appliance E�iciency Proceedings - Title 20

Appliance E�iciency Proceedings - Title 20 

Collapse All

The following appliance categories have open rulemakings. Stakeholders can review proposals,
submit comments, or view workshops. 

Appliance E�iciency Rulemakings

Appliance E�iciency Regulations

Enter keywords, e.g. Tracking Progress 



https://www.ca.gov/
mailto:?subject=Appliance%20Efficiency%20Proceedings%20-%20Title%2020&body=%0ahttps%3A%2F%2Fwww.energy.ca.gov%2Frules-and-regulations%2Fappliance-efficiency-regulations-title-20%2Fappliance-efficiency-proceedings%0a%0a
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20
https://www.energy.ca.gov/


There are no open rulemakings. Please check back.

The following appliances categories are in the pre-rulemaking stage. Stakeholders can submit
proposals, make comments, or view workshops.

The Energy Commission has adopted standards for the following categories.

Repeal of Portable Luminaries (22-AAER-02)

Air Filters (20-AAER-02)

Commercial and Industrial Fans and Blowers (22-AAER-01)

Portable Electric Spas (20-AAER-04)

Amendments to Computers and Monitors (20-AAER-03)

Appliance E�iciency Pre-Rulemaking

Dipper Wells (21-AAER-01)
Federally Exempted Linear Fluorescent Lamps (18-AAER-08)
Irrigation Controllers (17-AAER-10)
Low-Power Mode (17-AAER-12)
Power Factor (19-AAER-03)
Set-Top Boxes (17-AAER-11)
Solar Inverters (17-AAER-13)
Tub Spout Diverters (17-AAER-09)
Water Closets (22-AAER-05)

Adopted Standards

Adopted February 28, 2023 / E�ective date April 25, 2023

Adopted January 25, 2023 / E�ective date July 1, 2024

Adopted November 16, 2022 / E�ective date November 16, 2023

Adopted July 15, 2021 / E�ective date January 1, 2022

Adopted December 9, 2020/ E�ective date December 9, 2021

https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-13
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-0
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-11
https://www.energy.ca.gov/proceedings/energy-commission-proceedings/portable-electric-spas
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-4
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-12
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-10
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-5
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-6
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-9
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=17-AAER-11
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=17-AAER-13
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=17-AAER-09
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-14


2020 Amendments to the Title 20 Appliance E�iciency Regulations (20-AAER-01)

Replacement Pool Pump Motors (19-AAER-02)

General Service Lamps (19-AAER-04)

Spray Sprinkler Bodies (19-AAER-01)

Commercial and Industrial Air Compressors (18-AAER-05)

Portable Air Conditioners (18-AAER-04)

Amendments to Title 20 Appliance E�iciency Regulations Rulemaking (18-AAER-10)

Portable Electric Spas and Battery Charger Systems (18-AAER-02)

Adopted December 9, 2020 / E�ective date March 16, 2021

Adopted April 7, 2020 / E�ective date July 19, 2021

Adopted November 13, 2019 / E�ective date January 1, 2020
News Release
Frequently Asked Questions
Regulatory Advisory

Adopted August 14, 2019 / E�ective date October 1, 2020
News Release

Adopted January 9, 2019/E�ective date January 1, 2022

Adopted December 10, 2018 / E�ective date February 1, 2020

Adopted July 11, 2018 / E�ective date October 1, 2018
Clean-up and technical amendments to current standards and the Modernized Appliance
E�iciency Database System (MAEDBS). There were no underlying energy and water e�iciency
standards.

Adopted April 11, 2018 / E�ective date June 1, 2019
News Release

RELATED INFORMATION

https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/amendments-title-20-appliance
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-2
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings/general-service-lamps
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/spray-sprinkler-bodies
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-7
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/portable-air-conditioners
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-7
https://www.energy.ca.gov/programs-and-topics/programs/appliance-efficiency-program-outreach-and-education/portable-electric
https://www.energy.ca.gov/news/2020-01/california-energy-commission-statement-lawsuit-dismissal-challenging-lighting
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20/appliance-efficiency-proceedings-1
https://www.energy.ca.gov/media/2400
https://calenergycommission.blogspot.com/2019/08/new-sprinkler-standards-will-save-water.html
https://www.energy.ca.gov/news/2018-04/california-energy-commission-adopts-energy-saving-standards-spas
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20


Collapse All

Appliance E�iciency Regulations - Title 20

Setting minimum e�iciency levels for energy and water use in products produces significant savings
without a�ecting the usefulness of the products.

Modernized Appliance E�iciency Database System Login

All appliances regulated under Title 20 must be certified to the Energy Commission using the database
system.

https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20
https://cacertappliances.energy.ca.gov/Login.aspx


No events are available at this time.

Regulations

California Code of Regulations - Title 20 (westlaw.com)

Outreach

Fact Sheets and FAQs
How to Participate in a Proceeding
Program Bulletins
Webinar Documents

Modernized Appliance E�iciency Database System (MAEDbS)

Login
Quick Search
Advance Search
Company Search (Third Party and Test Labs)
Certification Packets
Instructions for Submitting Appliance Data
Enhancements and Updates

RELATED EVENTS

RELATED NEWS

California Joins National Coalition of States and Local Governments Strengthening
Building Performance Standards

SACRAMENTO – Today, California o�icials announced the state has joined the National B

State Leaders Launch New Program Encouraging Builders to Construct All-Electric
A�ordable Housing

Los Angeles – State leaders helped kick o� a new program from the California Energy Commission (CEC)
to su

State, Local Leaders to Announce $60 Million Program for New All-Electric A�ordable
Housing Projects

https://govt.westlaw.com/calregs/Browse/Home/California/CaliforniaCodeofRegulations?guid=ID0318F505CCE11EC9220000D3A7C4BC3&originationContext=documenttoc&transitionType=Default&contextData=(sc.Default)
https://www.energy.ca.gov/node/1121/
https://www.energy.ca.gov/about/divisions-and-offices/office-public-adviser
https://www.energy.ca.gov/node/1107/
https://www.energy.ca.gov/node/1044/
https://cacertappliances.energy.ca.gov/Login.aspx
https://cacertappliances.energy.ca.gov/Pages/ApplianceSearch.aspx
https://cacertappliances.energy.ca.gov/Pages/Search/AdvancedSearch.aspx
https://cacertappliances.energy.ca.gov/Pages/CompanyInfo/CompanyList.aspx
https://www.energy.ca.gov/files/certification-packets-appliances
https://www.energy.ca.gov/media/3465
https://www.energy.ca.gov/node/1147/
https://www.energy.ca.gov/news/2022-12/california-joins-national-coalition-states-and-local-governments-strengthening
https://nationalbpscoalition.org/
https://www.energy.ca.gov/news/2022-03/state-leaders-launch-new-program-encouraging-builders-construct-all-electric
http://www.energy.ca.gov/
https://www.energy.ca.gov/news/2022-03/state-local-leaders-announce-60-million-program-new-all-electric-affordable


See More News 

Media Contact   
Lindsay Buckley
916-208-6545

CONTACT

Appliance Compliance Assistance
appliances@energy.ca.gov
Toll-free in California: 888-838-1467
Outside California: 916-651-7100

SUBSCRIBE

Appliance E�iciency Standards

Email

Email 

SUBSCRIBE

RELATED LINKS

Appliance E�iciency Program: Outreach and Education

Appliance E�iciency Regulations – Title 20

Flexible Demand Appliances

CATEGORIES

Topic

https://www.energy.ca.gov/newsroom/news-releases
mailto:appliances@energy.ca.gov
https://www.energy.ca.gov/programs-and-topics/programs/appliance-efficiency-program-outreach-and-education
https://www.energy.ca.gov/rules-and-regulations/appliance-efficiency-regulations-title-20
https://www.energy.ca.gov/proceedings/energy-commission-proceedings/flexible-demand-appliances
https://www.energy.ca.gov/programs-and-topics/topics/energy-efficiency
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              Translate Settings

California gets about 10 percent of its liquefied natural gas (LNG) from in-

state production and 90 percent from five interstate natural gas pipelines.

California does not have a liquefied natural gas (LNG) terminal or any

proposed LNG terminals along the coast.

Liquefied Natural GasLiquefied Natural Gas

Liquefied Natural Gas 

What is LNG?
Liquefied natural gas, or LNG, is natural gas in a liquid form. When natural gas is cooled to
minus 259 degrees Fahrenheit (minus 161 degrees Celsius), it becomes a clear, colorless,
odorless liquid. LNG is neither corrosive nor toxic. This liquid form allows large volumes of
natural gas to be transported to locations unreached by gas pipelines.

California Power Generation and Power Sources

Enter keywords, e.g. Tracking Progress 



https://www.ca.gov/
mailto:?subject=Liquefied%20Natural%20Gas&body=%0ahttps%3A%2F%2Fwww.energy.ca.gov%2Fdata-reports%2Fcalifornia-power-generation-and-power-sources%2Fliquefied-natural-gas%0a%0a
https://www.energy.ca.gov/data-reports/california-power-generation-and-power-sources
https://www.energy.ca.gov/


CONTACT

Natural Gas O�ice

916-654-4771
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715 P Street
Sacramento, CA 95814

Contact Us | Directions 
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https://www.energy.ca.gov/contact/language-services
https://www.energy.ca.gov/careers
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 HOME > ABOUT 3CE > HOW 3CE WORKS

Powered By Community Choice

Central Coast Community Energy is the primary electricity provider for
the following communities:
County of Monterey, County of San Benito, County of Santa Cruz, County of Santa Barbara, Arroyo Grande,

Buellton, Capitola, Carmel, Carpinteria, Del Rey Oaks, Goleta, Gonzales, Greenfield, Grover Beach, Guadalupe,

Hollister, Marina, Monterey, Morro Bay, Pacific Grove, Paso Robles, Pismo Beach, Salinas, Sand City, San Juan

Bautista, San Luis Obispo, Santa Cruz, Santa Maria, Scotts Valley, Seaside, Soledad, Solvang, and Watsonville.

Atascadero will begin service in January 2024.

How 3CE Works

Opt up to

100%

Renewable

Board

Meetings

Contact

Us

https://3cenergy.org/
https://3cenergy.org/about-us/
https://3cenergy.org/billing/energy-choices/3cprime/
https://3cenergy.org/meetings-agendas/
https://3cenergy.org/contact-us/


Thirty-four communities joined Central Coast Community Energy (3CE) with the shared goal of gaining more control over

their electricity needs: to reduce greenhouse gas emissions, support the growth of clean and renewable energy, and

access additional economic and environmental benefits. 

Are You A Central Coast Community Energy
Customer?

3CE serves 95% of the population throughout Monterey, San Benito, Santa Cruz, San Luis Obispo, and Santa Barbara

counties.

Many community members are 3CE customers without realizing it.

PG&E Customers: Customers receive a bill from PG&E, the 3CE service costs are integrated on this bill. Refer to page

one of your electric bill, if there is a line on “Your Account Summary” reading “Central Coast Community Energy Electric

Generation Charges,” you are a 3CE customer.

SCE Customers: Customers receive a bill from SCE, the 3CE service costs are integrated on this bill. Refer to the

“Supply/Generation” page of your electric bill. The top right of this page will indicate who supplies your energy. If the

page reads “Central Coast Community Energy supplies your energy,” you are a 3CE customer.

You can also give 3CE a call at 1-877-455-2223.

What is “community choice” energy? 
3CE follows the Community Choice Aggregator or “CCA” model, a community-focused, not-for-profit model that

allows for greater commitment to clean and renewable energy while supporting community reinvestment for affordable

and fair rates and equitable access to clean-energy resources.  

More than 11 million Californians are served by 24 community choice energy agencies, accounting for nearly a quarter of

the state’s electricity load. Collectively, CCAs are significantly contributing to a cleaner, more reliable grid. 

How does 3CE work? 

Opt up to

100%
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Board

Meetings

Contact

Us

https://cal-cca.org/cca-impact/
https://3cenergy.org/billing/energy-choices/3cprime/
https://3cenergy.org/meetings-agendas/
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Here is a simple explanation:

Here is a more technical explanation:

FAQs

Terms & Conditions

Privacy Policy

Sign Up for Our Newsletter

& Board Meeting Notice

Work With Us

Events

Speak with a Local Customer Service

Energy Advisor:

1-877-455-2223

info@3CE.org

(Please include whether you receive a

PG&E or SCE Bill)

70 Garden Court, Suite 300

Monterey, CA 93940

71 Zaca Lane, #140

San Luis Obispo, CA 93401

Follow Us
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100%
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Board

Meetings

Contact

Us

https://3cenergy.org/
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FOREWORD 

FOREWORD 

The 2022 California Gas Report (CGR) presents a comprehensive outlook for natural gas 

requirements and supplies for California through the year 2035.  This report is prepared in 

even-numbered years, followed by a supplemental report in odd-numbered years, in compliance 

with California Public Utilities Commission (CPUC or Commission) Decision (D.) 95-01-039.  

The projections in the CGR are for long-term planning and do not necessarily reflect the 

day-to-day operational plans of the utilities. 

The report is organized into three sections:  Executive Summary, Northern California, and 

Southern California.  The Executive Summary provides statewide highlights and consolidated 

tables on supply and demand.  The Northern California section provides details on the 

requirements and supplies of natural gas for Pacific Gas and Electric Company (PG&E), the 

Sacramento Municipal Utility District (SMUD), Southwest Gas Corporation (SWG), Wild Goose 

Storage, LLC., Central Valley Gas Storage, LLC., Gill Ranch Storage, LLC., and Lodi Gas 

Storage LLC.  The Southern California section shows similar detail for Southern California Gas 

Company (SoCalGas), the City of Long Beach Municipal Oil and Gas Department, Southwest 

Gas Corporation, and San Diego Gas & Electric Company (SDG&E). 

Each participating utility has provided a narrative explaining its assumptions and outlook for 

natural gas requirements and supplies, including tables showing data on natural gas availability 

by source, with corresponding tables showing data on natural gas requirements by customer 

class.  Separate sets of tables are presented for average and cold year temperature conditions.  

Any forecast, however, is subject to considerable uncertainty.  Changes in the economy, energy 

and environmental policies, natural resource availability, and the continually evolving 

restructuring of the gas and electric industries can significantly affect the reliability of these 

forecasts.  This report should not be used by readers as a substitute for a full, detailed analysis of 

their own specific energy requirements. 
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A working committee comprised of representatives from each utility was responsible for 

compiling the report.  The membership of this committee is listed in the Respondents Section at 

the end of this report. 



EXECUTIVE SUMMARY 

4 

2022 CALIFORNIA GAS REPORT 
EXECUTIVE SUMMARY 



EXECUTIVE SUMMARY 

5 

EXECUTIVE SUMMARY 

CALIFORNIA ENERGY MARKETS ARE EVOLVING 

Serving the needs of customers and providing safe, reliable, and affordable services are top 

priorities among the participating investor owned utilities (IOUs).  As we meet these needs, there 

is a growing realization that California energy markets are evolving.  Though still undergoing 

transformation, the economic drivers, customer preferences, climate change, technological 

innovation, and policy will point out the road forward for our energy system. 

The joint IOUs are committed to achieving our state’s carbon goals and are taking steps to 

reduce the energy system carbon footprint, while continuing to serve the energy needs of our 

customers.  More traditional solutions to reduce these emissions include, but are not limited to, 

conservation measures such as adjusting thermostats to lower baselines, where possible, and 

energy efficiency measures such as building and appliance improvements.  Additional efforts are 

becoming increasingly important as well, such as efforts to diversify and decarbonize energy 

portfolios and sources by incorporating low-carbon and renewable fuels.  Accelerating the 

adoption of these low-carbon and renewable energy sources will be critical to meeting carbon 

neutrality goals and will also be transformational for California’s energy system.    

Reducing reliance on traditional fuels (fossil fuels) comes with significant tradeoffs.  From 

an economic standpoint it may be costly and is certainly not expected to be rapid or easy.    

Nonetheless, the push to find ways forward and to provide energy solutions to customers in a 

clean and affordable way is an imperative. 

What is required is a concerted and sustained effort in addition to active participation across 

multiple sectors, alongside dialogue with all stakeholders with an interest in energy security. 

Clear communication between governments, industry, consumers and utility service providers is 

an essential focal point for successful implementation.  Through open-minded dialogue, we can 

ensure a secure and sustainable energy future. 
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DEMAND OUTLOOK 

Utility-served, statewide natural gas demand is projected to decrease at an annual average 

rate of 1.1 percent per year through 2035.  The decline is 0.1 percent faster than what had been 

projected in the 2020 California Gas Report (CGR).  More aggressive energy efficiency and fuel 

substitution have accelerated the decline in forecasted throughput for the 2022 CGR relative to 

the 2020 findings.  In this Report, fuel substitution refers to the conversion of all or a portion of 

existing energy uses from one fuel type to another with the goal of reducing greenhouse gas 

emissions such as replacing a gas water heater with an electric water heater.  

The projected decline comes from less gas demand in the major market segment areas of 

residential, electric generation (EG), commercial and wholesale markets.  Total Statewide 

residential gas demand is projected to decrease at an annual average rate of 2.4 percent per year, 

a faster decline than the 1.7 percent annual rate of decline that had been forecasted in the 2020 

Report.   EG demand is projected to decrease at an annual rate of 1.1 percent per year, which is a 

slightly less rapid rate than the 1.5 percent annual decline that had been forecasted in 2020.  The 

statewide commercial demand is projected to decrease at an annual average rate of 1.8 percent 

per year, which is slightly more accelerated than the 1.5 percent annual decline from the 2020 

CGR.  The aggregate statewide wholesale market segment is expected to decline at an annual 

average rate of 0.25 percent per year.  The segments where growth in demand is expected are the 

natural gas vehicle (NGV) sector and the industrial market segments.  The industrial market 

segment and the NGV sectors are expected to grow at an annual average rate of 0.16 percent and 

2.3 percent per year over the forecast period. 

There are several drivers of these declines across many of the key energy sectors.  

Aggressive energy efficiency programs and fuel substitution are expected to dampen gas demand 

in these sectors.  Statewide efforts to minimize greenhouse gas (GHG) emissions are depressing 

EG demand through aggressive programs that pursue demand side reductions and the acquisition 

of preferred power generation resources that produce few or no carbon emissions.  Nevertheless, 

for the foreseeable future, gas-fired generation and gas storage will continue to be important 

technologies that support long-term electric demand growth and growing integration of 

intermittent renewable resource generation. 
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FIGURE 1 – CALIFORNIA GAS DEMAND OUTLOOK:  2022-2035 

The graph above summarizes statewide gas demand under the Average Demand case (base 

case) and the Cold Weather, Dry Hydroelectric Generation1 case (high case).  The base case 

refers to the expected gas demand for an average temperature year and normal hydroelectric 

generation (hydro) year, and the high case refers to expected gas demand for a cold temperature 

year and dry hydro conditions.  Under the base case, gas demand for the entire state is projected 

to average 5,298 million cubic feet of gas per day (MMcf/d) in 2022 decreasing to 4,857 MMcf/d 

by 2035, a decline of 0.67 percent per year. 

Compared to the Average Year forecast, the Northern California high demand scenario is 

3.3 percent higher in year 2022 while the Southern California demand is 3.0 percent higher for 

the same year. 

1 Hydroelectric generation refers to generation within the Western Electricity Coordinating Council 
(WECC). 
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FOCUS ON ENERGY EFFICIENCY AND ENVIRONMENTAL QUALITY 

California utilities continue to focus on conservation and energy efficiency.  The IOUs are 

committed to helping their customers make the best possible energy decisions and helping 

customers identify and implement ways to benefit environmentally and financially from energy 

efficiency investments.  An important role of the energy efficiency programs includes services, 

administered by the respective utilities, to help customers evaluate their energy efficiency 

options and adopt recommended solutions, as well as equipment-retrofit improvements, such as 

rebates for new hot water heaters and space heaters. 

Gas demand for electric power generation is expected to be dampened by statewide GHG 

reduction goals and electric energy efficiency programs and additional renewable power 

generation.  Both demand forecasts assume that renewable power will meet the CPUC 2021 

Integrated Resource Plan Preferred System Plan (IRP PSP). 

Renewable power capacity additions are driven, in part, by Senate Bill (SB) 100.  Passed in 

2018, SB 100 increased and accelerated the Renewables Portfolio Standard (RPS) targets and 

established the policy goal that zero carbon energy resources supply 100 percent of electric retail 

sales to end-use customers by the year 2045.  One major milestone will occur by 2030, when 

renewable power generation will generate at least 60 percent of retail electric sales.  The 

currently approved IRP PSP helps the state move towards attainment of this goal. 

Additional California legislation and policy direction2 provides directives and incentives to 

increase energy efficiency.  Some of these efforts require access to building performance data, 

encouraging pay-for-performance incentive-based programs, and the use of energy management 

technology for use in homes and businesses.  Moreover, legislation requires energy utilities to 

develop a plan to educate residential customers and small and medium business customers about 

the incentive programs. The programs and targets must meet three requirements: (1) they must 

be cost-effective; (2) they must be feasible; and (3) they should not adversely impact the 

environment.  In recent years, California has increasingly focused on the potential for fuel 

substitution to address GHG emission reduction goals.  The Commission has developed a 

2 For more information, see https://www.cpuc.ca.gov/energyefficiency/. 

https://www.cpuc.ca.gov/energyefficiency/
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baseline for analyzing and evaluating energy efficiency and fuel substitution using a code 

baseline, industry standard practice and existing conditions.  So far, the Commission standard 

requires that the fuel substitution measure must both save energy and not harm the environment 

as measured by GHG emissions. 
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CALIFORNIA’S LONG-TERM CLIMATE GOALS AND THE ENERGY TRANSITION: 
FUTURE GAS SYSTEM IMPACTS 

California is facing the ambitious goal of economy-wide carbon neutrality by 2045 or sooner 

and has adopted a suite of policies that begin to move the State towards this goal. Many of these 

policies are discussed more specifically elsewhere in this Report, but there are still many 

unknowns about the exact timing and path of the energy transition. The current policy landscape 

does suggest that there will be significant changes to the way Californians use energy.  California 

natural gas utilities are actively participating in, studying and monitoring this evolution. 

While much uncertainty remains about the exact path California will take, the gas utilities 

recognize it is probable that two segments of natural gas customers in particular may potentially 

face substantial change – natural gas-fired electric generation (EG) and core (mainly residential 

and commercial buildings), as discussed above. Today, California relies on gas-fired EG, 

hydroelectric generation, and growing battery resources to balance its electric grid – a role that 

will likely persist through the energy transition. This role will evolve, however, as fuel-based 

electric generation is displaced by increasing amounts of solar and wind to meet energy 

decarbonization goals. While this is likely to result in less natural gas being used by the EG 

segment, gas fired EG is forecasted to be an important resource for providing electricity when 

intermittent renewables or variable hydroelectric generation are not available.  This means that 

peak EG load could persist or grow while usage pattern will become more volatile and less 

predictable.  This could have a greater influence over peak natural gas system design conditions 

and, accordingly, costs. 

At the same time, decarbonization goals will accelerate energy efficiency and support fuel 

substitution for natural gas end-uses in the core building segment. This is likely to result in 

declining core gas use over time.  The core segment currently contributes the majority of the gas 

utilities’ revenue requirements. These issues combined, among other trends and factors, create 

the impetus for an evolved approach to natural gas and clean fuels in California – from 

perspectives of system design, financial, and rate reform. These issues are highlighted in this 

Report and the subject of the Long-term Gas Reliability and Planning Proceeding (R.20-01-007) 

currently in Track 2 at the CPUC. 
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One element of the energy transition and attaining the State’s decarbonization goals is 

building electrification also known as fuel substitution.  The gas utilities’ forecasts have 

incorporated these evolving forecasts, including collaborating with the CEC developed fuel 

substitution scenarios. The state is in the early stages of the energy transition. Forecasts around 

the timing and degree of these changes are highly uncertain. These forecasts will improve over 

time as trends are observed in the real world and as policy and market drivers mature. The gas 

utilities will be actively monitoring these trends and expect that each update of the biannual 

California Gas Report will further refine these factors and their impacts on resultant gas demand 

forecasts. 

It is important to note that the California Gas Report is relied upon for system planning 

purposes to help benchmark investment and operating policies that impact natural gas system 

capacity and reliability. The gas utilities recognize the need to evolve with the government-

mandated energy transition.  The utilities also recognize the necessity of maintaining flexibility 

during the energy transition to ensure California gas customers have safe, clean, reliable, and 

affordable sources of energy.  

Since electric utility system operators must balance electrical demand with generation 

sources on a real-time basis, most system operators rely on “dispatchable” resources that can 

respond quickly to changes in demand.  One challenge with renewable resources is that while 

they provide energy, the amounts are not always predictable and are not always immediately 

dispatchable. 

The increase in future renewable generation in the state will reduce the total amount of 

natural gas usage.  It is also expected that the increasing and intermittency of renewable 

generation will add to the daily and hourly load forecast variance on the gas-fired EG fleet.  In 

the long-term, balancing electric supply and demand may come through the higher expected 

integration of energy storage devices (e.g., batteries, fuel cells, and hydroelectric pumped 

storage). 

Due to the expansion of intermittent renewable resources, there may be an increased need 

for rapid response, gas-fired generators to follow electric net load fluctuations.  Since gas-fired 

generation is the marginal resource in most hours, the amount of gas consumed for integrating 
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more renewables will fluctuate hourly.  The gas system will therefore need to be both robust and 

flexible to handle such fluctuations and continue to support electric reliability. 

The expected growth in electrification poses considerable uncertainty on when, where, and 

how large the impacts will be on gas demand.  In the building sector, electrification could 

decrease gas use.  Recently, some California local jurisdictions have forbidden the use of gas in 

new building construction.  Moreover, there are some indications that jurisdictions may actively 

pursue appliance substitution away from natural gas and to the electric alternative(s).  The 

expected growth in electrification of vehicles and buildings would result in increasing electric 

load that could create a need for additional use of gas-fired generators. 

Further adding to gas demand variance is the impact of natural gas burner-tip prices.  

Burner-tip gas prices represent what gas utility customers pay at their premises.  For EG, relative 

geographic burner-tip prices impact generation dispatch economics. If prices in one portion of 

the state are higher or lower than another portion, gas demand can vary accordingly.  
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GAS PRICE FORECAST 

MARKET CONDITIONS 

The natural gas industry has experienced multiple changes over the past two decades.  Gas 

supply rapidly grew on the back of the shale gas revolution.  More recently, gas supply growth 

has come from the rise of associated gas production from tight oil supply growth.  Additionally, 

Liquefied Natural Gas (LNG) export demand has grown rapidly.  Since the end of 2021, the 

European Union (EU) and United Kingdom (UK) imported record-high LNG volumes because 

of low natural gas inventories and interrupted gas pipeline supplies.  As a result, the North 

American gas market has seen gas prices fluctuate. To exemplify this price variation, the U.S. 

EIA3 reported the national benchmark price at Henry Hub was about $3/Million British thermal 

units (MMBtu) in early June 2021.  One year later, the gas price was about $8.50/MMBtu. 

Natural gas prices have risen, relative to the 2020 outlook, mainly because of five factors.  

First, the North American natural gas inventories have fallen below the five-year average.  

Second, there has been steady demand in U.S. LNG exports due to European natural gas 

shortages, which have been exacerbated by the war in Ukraine.   Europe has become the main 

destination for U.S. LNG exports and accounted for 74 percent of total U.S. LNG exports during 

the first 4 months of 2022.  Third, the current U.S. Administration is restricting licensing and 

drilling for traditional fuels including natural gas. Fourth, high demand for natural gas being 

driven by the growing needs of the electric power sector in the U.S. as a whole.  Lastly, natural 

gas production investment has lagged behind the rapid growth of gas demand over the past year. 

For the 2022 CGR, the gas price outlook4 reflects market conditions in early 2022.  The 

2022 near term gas price average at the California city-gates5 is a little above $5.00/MMBtu.  

During the mid-2020s, gas prices are projected to decline to approximately $4.00/MMBtu.  

3

4

5

 U.S. Energy Information Administration https://www.eia.gov/dnav/ng/ng_pri_fut_s1_d.htm. 
Nominal dollars. 
 The two Citygate price hubs are the Southern California Gas Company Citygate (SoCal Citygate) and 

the Pacific Gas and Electric Citygate (PG&E Citygate). 
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Industry experts forecast that gas prices will increase about $1.50/MMBtu thereafter to average 

approximately $5.50/MMBtu by year 2035. 

DEVELOPMENT OF THE GAS PRICE FORECAST 

The 2022 CGR gas price forecast was developed using a combination of market prices and 

fundamental long -term forecasts.  For the 2022 through 2027 period, the gas prices represent a 

blend of contract futures prices from the Chicago Mercantile Exchange and S&P Global6 basis 

differentials to Henry Hub.  For 2030 and beyond, S&P Global fundamental price forecasts were 

used.  The forecasts for 2028 and 2029 reflect a blending of futures prices and fundamental 

prices. 

FIGURE 2 – FORECASTED NATURAL GAS PRICES 

6 S&P Global Commodity Insights North American Gas Regional Short-Term Forecast, March 22, 2022. 
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It is important to recognize that natural gas price forecasts are inherently uncertain.  The 

price forecast used in the Report were developed in early 2022.  The prices seen in much of the 

first half of 2022 have been materially higher than the prices in the forecast.  Additionally, gas 

prices have seen significant volatility.   

PG&E, SoCalGas, and the respondents of the 2022 CGR, separately and collectively, do not 

warrant the accuracy of the gas price projections.  PG&E, SoCalGas, or the respondents of the 

2022 CGR shall not be liable or responsible for the use of or reliance on this natural gas price 

forecast. 

GAS SUPPLY 

California’s existing gas supply portfolio is regionally diverse and provides long -term 

supply availability.  Gas production that California has access to includes California (onshore 

and offshore), Southwestern U.S. (the Permian, Anadarko, and San Juan basins), the Rocky 

Mountains, and Canada. 

California natural gas utilities and customers gain access to this diverse supply portfolio 

using an extensive pipeline system.  Interstate pipelines serving California include Ruby Pipeline 

LLC, El Paso Natural Gas Company, Kern River Transmission Company, Mojave Pipeline 

Company, Gas Transmission Northwest LLC (GTN), Transwestern Pipeline Company, 

Tuscarora Pipeline, and the Baja Norte/North Baja Pipeline.  The map on the following page 

shows the locations of these supply sources and the natural gas pipelines serving California. 
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FIGURE 3 – WESTERN NORTH AMERICAN NATURAL GAS PIPELINES 

1. West Coast Pipeline
2. Woodfibre LNG Terminal
3. Terasen Sumas Gas Pipeline
4. TransCanada Pipeline
5. Alliance Pipeline
6. Northern Border Pipeline
7. Gas Transmission Northwest (GTN Pipeline
8. Northwest Pipeline
9. Jordan Cove LNG (Proposed)
10. Pacific Connector (Proposed)
11. Tuscarora Gas Transmission
12. Paiute Pipeline
13. Ruby Pipeline
14. Questar Pipeline

 

15. Rockies Express Pipeline
16. Southern Star Pipeline
17. TransColorado Pipeline
18. Kern River Pipeline
19. Pacific Gas and Electric Company
20. Southern California Gas Company
21. San Diego Gas and Electric Company
22. North Baja Pipeline
23. El Paso Natural Gas
24. TransWestern Pipeline
25. Rosarito Pipeline
26. Trasnportadora de Gas Natural (TGN)
27. Costa Azul LNG
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California benefits from substantial gas storage capacity in dedicated gas storage facilities 

across the state.  These gas storage facilities supplement pipeline gas supply during high demand 

periods and also provide supply reliability.  Additionally, storage allows gas customers to take 

advantage of low prices and store gas for use in periods with higher prices.  Various regulations 

and standards7 have been implemented to ensure safe and reliable operations of California gas 

storage facilities. The table below gives the current status of gas storage capacity in California. 

Table 1: California Natural Gas Storage Capacities 
Recorded Year 2021 

Inventory Injection Withdrawal Cite 
(Bcf) (MMcf/d) (MMcf/d) 

Northern California 
Independent Storage Providers 1 

Lodi Gas Storage 31 552 750 
Wild Goose Storage 75 525 950 

Gill Ranch 15 165 162 
Central Valley 11 300 300 

Pacific Gas & Electric Company-Utility Storage*** 35 315 1,144 2 

Northern California Total 167 1,857 3,306 

Southern California 
Southern California Gas Company-Utility Storage 137 790 2,660 3 

California Total 375 3,432 7,995 

Citations 
1) Capacities derived from information provided by Independent Storage Providers
2) ***Firm maximum inventory level
3) Per the current active Triennial Cost Allocation Proceeding, D 20-02-045

7 See Geologic Energy Management Division’s Underground Natural Gas Storage for more details on 
regulations and standards at: 
https://www.conservation.ca.gov/calgem/Pages/UndergroundGasStorage.aspx. 

https://www.conservation.ca.gov/calgem/Pages/UndergroundGasStorage.aspx
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In addition to traditional sources of gas supply, multiple Renewable Natural Gas (RNG) 

interconnection projects in California have come online in recent years.  As further detailed in 

this CGR, gas utilities see broad potential for RNG in California and are taking significant steps 

to make RNG interconnection easier and more transparent.  As policies evolve and new 

programs are created, such as California’s recently approved Renewable Gas Standard, we 

expect RNG to play a growing role in serving customers’ energy needs beyond the transportation 

sector. Currently, incentive programs such as California’s Low Carbon Fuel Standards (LCFS) 

and the federal Renewable Fuel Standard (RFS) are successfully supporting the use of RNG in 

the transportation sector. 

As California continues towards achieving a decarbonized energy system, hydrogen (H2) 

will become an important fuel source in achieving the State’s emissions goals.  There is growing 

potential for generating renewable H28  and storing and delivering it using existing gas utility 

infrastructure to help meet California’s dynamic energy needs.  Hydrogen pathways can provide 

exceptional and important value, such as long-duration, high capacity and high energy storage 

capabilities relative to other clean energy storage technologies.   

LIQUEFIED NATURAL GAS 

In years past, the U.S. imported LNG to supplement North American supplies.  Since the 

mid-2010s, LNG imports have primary been used to serve peak winter load.  However, U.S. 

imports of LNG have been declining since 2008.  Since this time, the development of low-cost 

domestic shale gas supplies largely eliminated the need for LNG imports.  Since 2016, the U.S. 

has been exporting LNG.  

LNG exports are expected to continue growing.  Current economic conditions and the 

sanctions imposed on Russia in response to its invasion of Ukraine have exacerbated natural gas 

shortages, primarily in Europe.  The outlook suggests that LNG will continue to expand and 

grow because world needs are expanding.  

8 Renewable hydrogen is hydrogen produced by renewable electricity, hydrogen derived from 
biomethane, or hydrogen derived from biomass using a thermal conversion process. 
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LNG is expected to help meet European heating load needs as well as its gas fired EG 

demand.  Published studies have found that although the average CO2 emissions have declined 

over the last decade, marginal emissions have not decreased, but rather increased slightly due 

primarily to countries’ reliance on coal to satisfy marginal electricity use.9  Flowing LNG 

supplies to Europe may mitigate the environmental impact of the forecasted energy shortage in 

Europe.  The chart below illustrates the outlook that industry experts are projecting to sustain 

LNG demand growth in the European countries including the UK and Turkey for the next twelve 

years, with demand subsiding somewhat after 2034. 

Worldwide LNG demand is expected to almost double from current levels by the year 2040.  

According to industry experts, the U.S. is expected to become the largest LNG exporter in 2022, 

leap-frogging Australia and Qatar.  Industry surveys of global LNG developers have indicated 

plans to accelerate the expansion of operations to meet the growth in overseas demand over the 

long-term.         

Figure 4 - LNG Outlook 

9 “Why are Marginal CO2 Emissions Not Decreasing for Electricity? Estimates and Implications for 
Climate Policy,” by Stephen Hallard, Matthew Kotchen, Erin Mansur and Andrew Yates.  Presented at 
the 2022 American Economic Association annual meetings. 
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In the next few years, LNG export facilities will begin operations in Western Canada and 

Western Mexico.  In the US, exports are expected to increase as global demand for LNG 

grows. The following maps illustrate (1) Existing U.S. LNG export terminals; (2) U.S. export 

terminals approved but not yet built; and (3) U.S. LNG export terminals proposed and being 

evaluated whose application status is in the process of being reviewed. 
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Figure 5 
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Figure 6 
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Figure 7 
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Along the western North American coast, there are two LNG facilities.  These include the 

LNG export terminal in Kenai Alaska owned and operated by Foreland and the LNG facility in 

Baja California/Mexico owned by Energia Costa Azul, a Sempra-owned subsidiary.  

The Kenai plant in Nikiski, Alaska was once the only LNG export terminal in the U. S. but 

has not exported LNG since Fall 2015.  In winter 2020, the FERC voted to approve Trans-

Foreland’s project to make modifications and reactivate portions of the plant.  The project will 

bring the plant out of “warm idle status” and would enable the transfer of gas to an adjacent 

refinery. 

Energia Costa Azul is a liquified natural gas joint venture between Sempra LNG and 

IEnova.  It is the first and only LNG export project in Mexico.  The project connects gas supplies 

from Texas and the northern U.S. directly to markets in Mexico and countries across the Pacific 

Basin. 

Figure 8  LNG Infrastructure Map in Baja California and Mexico 

More locally, in January 2022, under a grant agreement, Sysco Riverside developed a 

publicly accessible liquefied natural gas station to fuel their expanding fleet of natural gas-

powered goods movement vehicles in Riverside, California.  The new station established natural 
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gas fueling infrastructure to support its fleet and others operating along one of the busiest 

stretches of highway in the nation. At the time of application, Sysco operated 35 trucks. This 

initial fleet is expected to grow to 125 liquefied natural gas trucks during the project life, thus 

creating a strong need for infrastructure to fuel its vehicles. 

Sysco' s contractor, Fullmer Construction, was responsible for the construction of the 

liquefied natural gas fueling station.  Sysco' s objective in constructing this station is to provide 

the additional necessary infrastructure needed to make alternative fuels like natural gas a 

commercially available and preferable fueling option. Natural gas contains less carbon than any 

other traditional fuel, and thus produces lower carbon dioxide and greenhouse gas emissions per 

year. In fact, natural gas vehicles produce up to 20-30 percent fewer greenhouse gas emissions 

than comparable diesel vehicles. Natural gas is also typically less expensive than diesel, costing 

less per unit of energy. 

STATEWIDE CONSOLIDATED SUMMARY TABLES 

The consolidated summary tables on the following pages show the statewide aggregations of 

projected gas supplies and gas requirements (demand) from 2022-2035 for Average Temperature 

and Normal Hydro years (base case) in addition to the Cold Temperature and Dry Hydro (high 

case). 

Gas sales and transportation volumes are consolidated under the general category of system 

requirements.  Details of gas transportation for individual utilities are given in the tabular data 

for Northern California and Southern California.  The wholesale category includes the City of 

Long Beach Energy Resources Department, SDG&E, Southwest Gas (SWG), City of Vernon, 

Alpine Natural Gas, Island Energy, West Coast Gas, Inc., and the municipalities of Coalinga and 

Palo Alto. 

Some columns may not sum precisely because of modeling accuracy and rounding 

differences and do not imply curtailments. 
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TABLE 2 – STATEWIDE TOTAL SUPPLY SOURCES AND REQUIREMENTS 
AVERAGE TEMPERATURE AND NORMAL HYDRO YEAR 

(MMcf/d) 
2022-2026 

2022 2023 2024 2025 2026 
California's Supply Sources 

Utility 
California Sources 117 117 117 117 117 
Out-of-State 4,428 4,408 4,310 4,257 4,252 

Utility Total 4,545 4,525 4,427 4,374 4,369 

Non-Utility Served Load (1) 1,024 1,010 990 995 999 

Statewide Supply Sources Total 5,570 5,535 5,416 5,368 5,369 

California's Requirements 
Utility 

Residential 1,101 1,077 1,054 1,031 1,008 
Commercial 463 462 455 449 442 
Natural Gas Vehicles 52 53 54 56 57 
Industrial 906 920 933 938 937 
Electric Generation (2) 1,377 1,327 1,252 1,219 1,245 
Enhanced Oil Recovery Steaming 27 27 27 27 27 
Wholesale/International+Exchange 283 283 282 282 281 
Company Use and Unaccounted-for 65 65 64 63 62 

Utility Total 4,273 4,215 4,122 4,064 4,059 

Non-Utility 
Enhanced Oil Recovery Steaming 640 637 638 634 631 
EOR Cogeneration/Industrial 54 52 49 52 45 
Electric Generation 330 321 303 309 323 

Non-Utility Served Load (1) 1,024 1,010 990 995 999 

Statewide Requirements Total (3) 5,298 5,225 5,111 5,058 5,059 

Notes: 
(1) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to industrial,

EOR
Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills
powerplant.
Source: CEC staff-provided forecast results from their own model simulations.

(2) Includes utility generation, wholesale generation, and cogeneration.
(3) The difference between California supply sources and California requirements is PG&E's

forecast of off system deliveries.
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TABLE 3 – STATEWIDE TOTAL SUPPLY SOURCES AND REQUIREMENTS 
AVERAGE TEMPERATURE AND NORMAL HYDRO YEAR 

(MMcf/d) 
2027-2035 

2027 2028 2029 2030 2035 
California's Supply Sources 

Utility 
California Sources 117 117 117 117 117 
Out-of-State 3,909 3,844 3,802 3,731 3,594 

Utility Total 4,026 3,961 3,919 3,848 3,711 

Non-Utility Served Load (1) 995 979 1,006 1,025 1,147 

Statewide Supply Sources Total 5,021 4,940 4,926 4,874 4,857 

California's Requirements 
Utility 

Residential 988 964 944 921 804 
Commercial 435 425 417 408 366 
Natural Gas Vehicles 59 60 62 63 70 
Industrial 937 936 935 933 925 
Electric Generation (2) 1,240 1,210 1,198 1,162 1,193 
Enhanced Oil Recovery Steaming 26 25 24 24 20 
Wholesale/International+Exchange 281 280 279 278 274 
Company Use and Unaccounted-for 61 61 60 59 58 

Utility Total 4,026 3,961 3,919 3,848 3,711 

Non-Utility 
Enhanced Oil Recovery Steaming 628 627 672 712 878 
EOR Cogeneration/Industrial 40 39 19 14 0 
Electric Generation 327 313 316 299 269 

Non-Utility Served Load (1) 995 979 1,006 1,025 1,147 

Statewide Requirements Total (3) 5,021 4,940 4,926 4,874 4,857 

Notes: 
(1) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to

industrial, EOR Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills
powerplant
Source: CEC staff-provided forecast results from their own model simulations.

(2) Includes utility generation, wholesale generation, and cogeneration.
(3) The difference between California supply sources and California requirements is PG&E's

forecast of off system deliveries.
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TABLE 4 – STATEWIDE TOTAL SUPPLY SOURCES-TAKEN 
AVERAGE TEMPERATURE AND NORMAL HYDRO YEAR 

(MMcf/d) 
2022-2035 

Utility 2022 2023 2024 2025 2026 
Northern California 

California Sources (1) 56 56 56 56 56 
Out-of-State 2,049 2,054 2,043 2,038 2,063 

Northern California Total 2,105 2,110 2,099 2,094 2,119 

Southern California 
California Sources (2) 61 61 61 61 61 
Out-of-State 2,379 2,354 2,266 2,219 2,190 

Southern California Total 2,440 2,415 2,327 2,280 2,251 

Utility Total 4,545 4,525 4,427 4,374 4,369 

Non-Utility Served Load (3) 1,024 1,010 990 995 999 

Statewide Supply Sources Total 5,570 5,535 5,416 5,368 5,369 

Utility 2027 2028 2029 2030 2035 
Northern California 

California Sources (1) 56 56 56 56 56 
Out-of-State 1,749 1,738 1,722 1,698 1,681 

Northern California Total 1,805 1,794 1,778 1,754 1,737 

Southern California 
California Sources (2) 61 61 61 61 61 
Out-of-State 2,160 2,106 2,080 2,034 1,912 

Southern California Total 2,221 2,167 2,141 2,095 1,973 

Utility Total 4,026 3,961 3,919 3,848 3,711 

Non-Utility Served Load (3) 995 979 1,006 1,025 1,147 

Statewide Supply Sources Total 5,021 4,940 4,926 4,874 4,857 

Notes: 
(1) Includes utility purchases and exchange/transport gas.
(2) Includes utility purchases and exchange/transport gas and City of Long Beach "own-source" gas.
(3) Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills powerplant.

Source: CEC staff-provided forecast results from their own model simulations.
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TABLE 5 – STATEWIDE ANNUAL GAS REQUIREMENTS (1) 
AVERAGE TEMPERATURE AND NORMAL HYDRO YEAR 

(MMcf/d) 
2022-2026 

2022 2023 2024 2025 2026 
Utility 

Northern California 
Residential 491 473 460 445 432 
Commercial - Core 208 214 213 210 208 
Natural Gas Vehicles - Core 7 7 8 8 8 
Natural Gas Vehicles - Noncore 4 4 4 4 4 
Industrial - Noncore 462 477 492 497 498 
Wholesale 9 9 9 9 9 
SMUD Electric Generation 96 96 96 96 96 
Electric Generation (2) 484 448 441 442 481 
Exchange (California) 38 38 38 38 38 
Company Use and Unaccounted-for 34 34 34 34 34 

Northern California Total (3) 1,833 1,800 1,794 1,784 1,809 

Southern California 
Residential 610 604 594 585 575 
Commercial - Core 206 200 194 190 185 
Commercial - Noncore 48 49 49 49 49 
Natural Gas Vehicles - Core 41 42 43 44 45 
Industrial - Core 54 54 53 52 51 
Industrial - Noncore 389 390 389 389 388 
Wholesale (excluding EG) 236 236 235 235 234 
SDG&E, Vernon & Ecogas EG 127 117 104 97 97 
Electric Generation (EG) (4) 670 667 612 584 571 
Enhanced Oil Recovery Steaming 27 27 27 27 27 
Company Use and Unaccounted-for 31 30 29 29 28 

Southern California Total 2,440 2,415 2,327 2,280 2,251 

Utility Total 4,273 4,215 4,122 4,064 4,059 

Non-Utility Served Load (5) 1,024 1,010 990 995 999 

Statewide Gas Requirements Total (6) 5,298 5,225 5,111 5,058 5,059 

Notes: 
(1) Includes transportation gas.
(2) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants

connected to the PG&E system.  It excludes deliveries by the Kern Mojave and other pipelines.
(3) Northern California Total excludes Off-System Deliveries to Southern

California.
(4) Southern California Electric Generation includes commercial and industrial cogeneration, refinery-   

related cogeneration, EOR-related cogeneration, and non-cogeneration electric
generation.

(5) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to
industrial, EOR Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills
powerplant.
Source: CEC staff-provided forecast results from their own model simulations.

(6) Does not include off-system deliveries.
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TABLE 6 – STATEWIDE ANNUAL GAS REQUIREMENTS (1) 
AVERAGE TEMPERATURE AND NORMAL HYDRO YEAR 

(MMcf/d) 
2027-2035 

2027 2028 2029 2030 2035 
Utility 

Northern California 
Residential 423 412 402 391 338 
Commercial - Core 205 200 195 189 163 
Natural Gas Vehicles - Core 8 8 9 9 10 
Natural Gas Vehicles - Noncore 4 5 5 5 5 
Industrial - Noncore 499 499 499 498 496 
Wholesale 9 9 9 9 9 
SMUD Electric Generation 96 96 96 96 96 
Electric Generation (2) 489 493 493 486 549 
Exchange (California) 38 38 38 38 38 
Company Use and Unaccounted-for 33 33 33 33 33 

Northern California Total (3) 1,805 1,794 1,778 1,754 1,737 

Southern California 
Residential 565 552 542 530 466 
Commercial - Core 181 177 174 170 155 
Commercial - Noncore 49 49 49 49 48 
Natural Gas Vehicles - Core 46 47 48 50 54 
Industrial - Core 50 49 48 47 44 
Industrial - Noncore 388 388 388 387 385 
Wholesale (excluding EG) 234 233 232 231 228 
SDG&E, Vernon & Ecogas EG 96 92 92 88 87 
Electric Generation (EG) (4) 558 529 516 493 461 
Enhanced Oil Recovery Steaming 26 25 24 24 20 
Company Use and Unaccounted-for 28 27 27 26 25 

Southern California Total 2,221 2,167 2,141 2,095 1,973 

Utility Total 4,026 3,961 3,919 3,848 3,711 

Non-Utility Served Load (5) 995 979 1,006 1,025 1,147 

Statewide Gas Requirements Total (6) 5,021 4,940 4,926 4,874 4,857 

Notes: 
(1) Includes transportation gas.
(2) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants

connected to the PG&E system.  It excludes deliveries by the Kern Mojave and other pipelines.
(3) Northern California Total excludes Off-System Deliveries to Southern California.
(4) Southern California Electric Generation includes commercial and industrial cogeneration, refinery-   

related cogeneration, EOR-related cogeneration, and non-cogeneration electric generation.
(5) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to industrial,

EOR
Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills
powerplant.
Source: CEC staff-provided forecast results from their own model simulations.

(6) Does not include off-system deliveries.
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TABLE 7 – STATEWIDE TOTAL SUPPLY SOURCES AND REQUIREMENTS 
COLD TEMPERATURE (4) AND DRY HYDRO YEAR 

(MMcf/d) 
2022-2026 

2022 2023 2024 2025 2026 
California's Supply Sources 

Utility 
California Sources 117 117 117 117 117 
Out-of-State 4,561 4,581 4,487 4,438 4,443 

Utility Total 4,678 4,698 4,604 4,555 4,560 

Non-Utility Served Load (1) 1,159 1,144 1,130 1,129 1,152 

Statewide Supply Sources Total 5,837 5,842 5,734 5,684 5,713 

California's Requirements 
Utility 

Residential 1,186 1,165 1,142 1,118 1,094 
Commercial 488 481 473 467 460 
Natural Gas Vehicles 52 53 54 55 57 
Industrial 911 924 935 940 939 
Electric Generation (2) 1,378 1,374 1,307 1,278 1,315 
Enhanced Oil Recovery Steaming 27 27 27 27 27 
Wholesale/International+Exchange 297 297 295 295 295 
Company Use and Unaccounted-for 67 67 66 65 64 

Utility Total 4,406 4,388 4,299 4,245 4,250 

Non-Utility 
Enhanced Oil Recovery Steaming 639 635 638 629 628 
EOR Cogeneration/Industrial 48 50 50 50 41 
Electric Generation 472 460 442 450 484 

Non-Utility Served Load (1) 1,159 1,144 1,130 1,129 1,152 

Statewide Requirements Total (3) 5,565 5,532 5,429 5,374 5,403 

Notes: 
(1) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to industrial, EOR

Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills powerplant.
Source: CEC staff-provided forecast results from their own model simulations.

(2) Includes utility generation, wholesale generation, and cogeneration.
(3) The difference between California supply sources and California requirements is PG&E's forecast of

off-system deliveries.
(4) 1-in-35 cold year temperature for SoCalGas; 1-in-10 cold year temperature for PG&E.



EXECUTIVE SUMMARY 

32 

TABLE 8 – STATEWIDE TOTAL SUPPLY SOURCES AND REQUIREMENTS 
COLD TEMPERATURE (4) AND DRY HYDRO YEAR 

(MMcf/d) 
2027-2035 

2027 2028 2029 2030 2035 
California's Supply Sources 

Utility 
California Sources 117 117 117 117 117 
Out-of-State 4,116 4,043 4,000 3,925 3,792 

Utility Total 4,233 4,160 4,117 4,042 3,909 

Non-Utility Served Load (1) 1,143 1,147 1,209 1,204 1,077 

Statewide Supply Sources Total 5,376 5,307 5,326 5,246 4,987 

California's Requirements 
Utility 

Residential 1,073 1,049 1,028 1,004 884 
Commercial 453 443 434 425 382 
Natural Gas Vehicles 58 60 61 63 70 
Industrial 939 938 937 935 927 
Electric Generation (2) 1,326 1,290 1,277 1,239 1,279 
Enhanced Oil Recovery Steaming 26 25 24 24 20 
Wholesale/International+Exchange 294 293 293 292 288 
Company Use and Unaccounted-for 64 63 62 62 60 

Utility Total 4,233 4,160 4,117 4,042 3,909 

Non-Utility 
Enhanced Oil Recovery Steaming 625 627 719 756 906 
EOR Cogeneration/Industrial 37 37 21 17 6 
Electric Generation 481 483 470 431 165 

Non-Utility Served Load (1) 1,143 1,147 1,209 1,204 1,077 

Statewide Requirements Total (3) 5,376 5,307 5,326 5,246 4,987 

Notes: 

(1) 
Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to industrial, 
EOR 
Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills powerplant. 
Source: CEC staff-provided forecast results from their own model simulations. 

(2) Includes utility generation, wholesale generation, and cogeneration.

(3) 
The difference between California supply sources and California requirements is PG&E's forecast
of
off-system deliveries.

(4) 1-in-35 cold year temperature for SoCalGas; 1-in-10 cold year temperature for PG&E.
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TABLE 9 – STATEWIDE TOTAL SUPPLY SOURCES-TAKEN 
COLD TEMPERATURE (4) and DRY HYDRO YEAR 

(MMcf/d) 
2022-2026 

Utility 2022 2023 2024 2025 2026 
Northern California 

California Sources (1) 56 56 56 56 56 
Out-of-State 2,109 2,149 2,144 2,141 2,177 

Northern California Total 2,165 2,205 2,200 2,197 2,233 

Southern California 
California Sources (2) 61 61 61 61 61 
Out-of-State 2,452 2,432 2,343 2,298 2,267 

Southern California Total 2,513 2,493 2,404 2,359 2,328 

Utility Total 4,678 4,698 4,604 4,555 4,560 

Non-Utility Served Load (3) 1,159 1,144 1,130 1,129 1,152 

Statewide Supply Sources Total 5,837 5,842 5,734 5,684 5,713 

Utility 2027 2028 2029 2030 2035 
Northern California 

California Sources (1) 56 56 56 56 56 
Out-of-State 1,876 1,863 1,844 1,821 1,800 

Northern California Total 1,932 1,919 1,900 1,877 1,856 

Southern California 
California Sources (2) 61 61 61 61 61 
Out-of-State 2,239 2,180 2,156 2,104 1,992 

Southern California Total 2,300 2,241 2,217 2,165 2,053 

Utility Total 4,233 4,160 4,117 4,042 3,909 

Non-Utility Served Load (3) 1,143 1,147 1,209 1,204 1,077 

Statewide Supply Sources Total 5,376 5,307 5,326 5,246 4,987 

Notes: 
(1) Includes utility purchases and exchange/transport gas.
(2) Includes utility purchases and exchange/transport gas and City of Long Beach "own-source" gas.
(3) Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills powerplant.

Source: CEC staff-provided forecast results from their own model simulations.
(4) 1-in-35 cold year temperature for SoCalGas; 1-in-10 cold year temperature for PG&E.
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TABLE 10 – STATEWIDE ANNUAL GAS REQUIREMENTS (1) 
COLD TEMPERATURE (7) and DRY HYDRO YEAR 

(MMcf/d) 
2022-2026 

2022 2023 2024 2025 2026 
Utility 

Northern California 
Residential 527 512 500 485 472 
Commercial - Core 224 224 222 220 217 
Natural Gas Vehicles - Core 7 7 8 8 8 
Natural Gas Vehicles - Noncore 3 4 4 4 4 
Industrial - Noncore 467 480 493 499 499 
Wholesale 10 10 10 10 10 
SMUD Electric Generation 96 96 96 96 96 
Electric Generation (2) 485 490 490 493 543 
Exchange (California) 38 38 38 38 38 
Company Use and Unaccounted-for 36 35 35 35 35 

Northern California Total (3) 1,893 1,895 1,895 1,887 1,923 

Southern California 
Residential 660 653 642 632 622 
Commercial - Core 214 208 202 197 193 
Commercial - Noncore 49 49 49 50 50 
Natural Gas Vehicles - Core 41 42 43 44 45 
Industrial - Core 55 55 53 52 51 
Industrial - Noncore 389 390 389 389 388 
Wholesale (excluding EG) 249 249 248 248 247 
SDG&E, Vernon & Ecogas EG 127 118 105 98 98 
Electric Generation (EG) (4) 670 671 616 591 578 
Enhanced Oil Recovery Steaming 27 27 27 27 27 
Company Use and Unaccounted-for 32 31 30 30 29 

Southern California Total 2,513 2,493 2,404 2,359 2,328 

Utility Total 4,406 4,388 4,299 4,245 4,250 

Non-Utility Served Load (5) 1,159 1,144 1,130 1,129 1,152 

Statewide Gas Requirements Total (6) 5,565 5,532 5,429 5,374 5,403 

(1) Includes transportation gas.
(2) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants

connected to the PG&E system.  It excludes deliveries by the Kern Mojave and other pipelines.
(3) Northern California Total excludes Off-System Deliveries to Southern California.
(4) Southern California Electric Generation includes commercial and industrial cogeneration, refinery-   

related cogeneration, EOR-related cogeneration, and non-cogeneration electric generation.
(5) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to

industrial, EOR Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills
powerplant.
Source: CEC staff-provided forecast results from their own model simulations.

(6) Does not include off-system deliveries.
(7) 1-in-35 cold year temperature for SoCalGas; 1-in-10 cold year temperature for PG&E.
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TABLE 11 – STATEWIDE ANNUAL GAS REQUIREMENTS (1) 
COLD TEMPERATURE (7) AND DRY HYDRO YEAR 

(MMcf/d) 
2025-2035 

2027 2028 2029 2030 2035 
Utility 

Northern California 
Residential 463 452 441 431 378 
Commercial - Core 214 209 204 199 172 
Natural Gas Vehicles - Core 8 8 9 9 10 
Natural Gas Vehicles - Noncore 4 4 4 4 5 
Industrial - Noncore 500 500 500 500 497 
Wholesale 10 9 9 9 9 
SMUD Electric Generation 96 96 96 96 96 
Electric Generation (2) 565 567 564 557 616 
Exchange (California) 38 38 38 38 38 
Company Use and Unaccounted-for 35 35 34 34 35 

Northern California Total (3) 1,932 1,919 1,900 1,877 1,856 

Southern California 
Residential 610 597 586 573 506 
Commercial - Core 189 184 181 177 161 
Commercial - Noncore 50 49 49 49 49 
Natural Gas Vehicles - Core 46 47 48 50 54 
Industrial - Core 51 50 49 48 45 
Industrial - Noncore 388 388 388 387 385 
Wholesale (excluding EG) 247 246 245 244 241 
SDG&E, Vernon & Ecogas EG 98 93 94 89 92 
Electric Generation (EG) (4) 567 534 524 496 474 
Enhanced Oil Recovery Steaming 26 25 24 24 20 
Company Use and Unaccounted-for 29 28 28 27 26 

Southern California Total 2,300 2,241 2,217 2,165 2,053 

Utility Total 4,233 4,160 4,117 4,042 3,909 

Non-Utility Served Load (5) 1,143 1,147 1,209 1,204 1,077 

Statewide Gas Requirements Total (6) 5,376 5,307 5,326 5,246 4,987 

(1) Includes transportation gas.
(2) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants

connected to the PG&E system.  It excludes deliveries by the Kern Mojave and other pipelines.
(3) Northern California Total excludes Off-System Deliveries to Southern California.
(4) Southern California Electric Generation includes commercial and industrial cogeneration, refinery-   

related cogeneration, EOR-related cogeneration, and non-cogeneration electric generation.
(5) Consists of California production and deliveries by El Paso, Kern/Mojave and TGN pipelines to

industrial, EOR Cogen, EOR steaming and powerplant customers, and gas consumption at Elk Hills
powerplant.
Source: CEC staff-provided forecast results from their own model simulations.

(6) Does not include off-system deliveries.
(7) 1-in-35 cold year temperature for SoCalGas; 1-in-10 cold year temperature for PG&E.
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STATEWIDE RECORDED SOURCES AND DISPOSITION 

The Statewide Sources and Disposition Summary complements the existing 5-year recorded 

data tables included in the tabular data sections for each utility. 

The information displayed in the following tables shows the composition of supplies from 

both out-of-state sources, as well as California sources.  The data are based on the utilities’ 

accounting records and available gas nomination and preliminary gas transaction information 

obtained daily from customers or their appointed agents and representatives.  It should be noted 

that data on daily gas nominations are frequently subject to reconciliation adjustments.  In 

addition, some of the data are based on allocations and assignments that, by necessity, rely on 

estimated information.  These tables have been updated to reflect the most current information. 

Some columns may not sum exactly because of factored allocation and rounding differences 

and do not imply curtailments. 
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STATEWIDE RECORDED HIGHEST SENDOUT 

The tables below summarize the highest sendout days by the state in the summer and winter 

periods from the last 5 years.  Daily sendout from SoCalGas, PG&E, and from customers not 

served by these utilities were used to construct the following tables. 

Table 17: Estimated California Highest SUMMER  Sendout (MMcf/d) 

Year Date PG&E (1) SoCal 

Gas (2) 

Utility 

Total (4) 

Non-

Utility (3) 

State 

Total 

2017 08/28/2017 2,602 3,484 6,086 1,416 7,502 

2018 07/24/2018 2,925 2,926 5,851 1,410 7,261 

2019 09/04/2019 2,606 2,907 5,7513 1,310 6,823

2020 08/18/2020 2,792 3,143 5,935 1,270 7,205 

2021 09/09/2021 2,909 2,827 5,736 1,080 6,816

Table 18: Estimated California Highest WINTER Sendout (MMcf/d) 

Year Date PG&E (1) SoCal 

Gas (2) 

Utility 

Total (4) 

Non-

Utility (3) 

State 

Total 

2017 12/21/2017 3,665 3,456 7,121 1,259 8,380 

2018 02/20/2018 3,527 3,621 7,148 1,378 8,526 

2019 02/05/2019 3,751 3,913 7,664 1,097 8,761

2020 02/04/2020 3,230 3,881 7,111 1,261 8,372 

2021 12/14/2021 3,470 3,837 7,307    935 8,242 

Notes: 
(1) PG&E Pipe Ranger.
(2) SoCalGas Envoy.
(3) Source: Provided by the CEC.  Data are from DOGGR, Monthly Oil and Gas Production and Injection

Report. Nonutility Demand equals Kern-Mojave and California monthly average total flows less
PG&E and SoCal Gas peak day supply from Kern-Mojave and California in-state production.
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(4) PG&E and SoCalGas sendout(s) are reported for the day on which the combined two utilities' total
sendout is maximum for the respective seasons each year.  For each calendar year, Winter months
are Jan, Feb, Mar, Nov and Dec; while Summer months are Apr, May, Jun, Jul, Aug, Sep and Oct.
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INTRODUCTION 

PG&E owns and operates an integrated natural gas transmission, underground storage, 

and distribution system across most of Northern and Central California.  As of December 31, 

2021, PG&E’s natural gas system consists of approximately 42,000 miles of distribution 

pipelines, over 6,400 miles of backbone and local transmission pipelines, and three fully owned 

underground storage facilities and a 25 percent interest in Gill Ranch Storage.  PG&E uses its 

backbone transmission system, composed primarily of Lines 300A, 300B, 400, and 401, to 

transport gas from its interconnection with interstate pipelines, other local distribution 

companies, and California gas fields to PG&E’s local transmission and distribution systems. 

PG&E provides natural gas procurement, transportation, and storage services to 

approximately 4.3 million residential customers and over 200,000 commercial and industrial 

customers.  PG&E also provides gas transportation and storage services to a variety of gas-fired 

Electric Generation (EG) plants in its service area and serves multiple Natural Gas Vehicle 

(NGV) fleets, including utility owned facilities, with its publicly-accessible fueling stations 

throughout California.  Other wholesale distribution systems, which receive gas transportation 

service from PG&E, serve a small portion of the gas customers in the region.  PG&E’s customers 

are located in 37 counties from southeast of Bakersfield to north of Redding, with high 

concentrations in the San Francisco Bay Area and the Sacramento and San Joaquin valleys.  In 

addition, some customers, including other regulated utilities, also utilize the PG&E system to 

meet their gas needs in Southern California. 

The Northern California section of this report includes PG&E’s gas demand forecast and 

discussions on gas supply, pipeline capacity, storage, and related policies, as well as the natural 

gas regulatory environment, including legislative developments and regulatory proceedings.  

Finally, the report includes PG&E’s forecast of supply and demand for an Abnormal Peak Day 

(APD) and demand for a 1-in-10 Peak Day during the winter and summer.  What follows is a 

summary of key takeaways from the Northern California sections of this report. 

PG&E Forecasts a Gradual Decline in Future Gas Demand:  PG&E’s average year 

demand is forecasted to decline at an annual average rate of 0.5 percent between 2022 and 2035.  

The decline in forecasted gas demand is in response to the state’s decarbonization policies and 
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reflects reduced demand due to energy efficiency, building electrification resulting from fuel 

switching from natural gas appliances to electric, and climate change. 

The Forecasted Demand is Subject to Significant Uncertainties:  Forecast 

uncertainties are significant including the impacts from Northern and Southern California gas 

price differentials, impact of climate change on forecasted gas and electric load and hydroelectric 

generation, planned electric generation buildout, and the level of building electrification. 

PG&E is Taking Actions to Evolve the Natural Gas System to be an Affordable 

Energy Delivery Platform Consistent with Decarbonization Goals.  PG&E’s work is guided 

by the following four pillars: 

1. Reduce the carbon footprint of the gas system by greening the gas supply,

leveraging electrification, facility conversion from dirtier fuel sources, efficiency,

and methane abatement.

2. Decrease costs by limiting system expansion, strategically reducing capital and

operational expenses, strategically pruning the gas system, and focusing on

targeted and zonal electrification.

3. Identify alternative revenue sources through opportunities to 1) convert dirtier

fuel sources to cleaner natural gas through investment in compressed natural gas,

2) switch facilities (including backup generation) from dirtier fuel sources, and 3)

invest in the rail and marine sectors.

4. Leverage innovative financial mechanisms such as changes to depreciation, rate

design, and external funding to help close the gap between costs and revenues.

Policy and Regulatory Solutions and a Managed Transition Plan Are Needed to 

Keep Customers’ Bills Affordable.  PG&E is committed to working with regulators and other 

stakeholders to support statewide GHG reduction policies and develop options to minimize 

customer bill impacts.  PG&E is doing this by safely reducing costs and maximizing utilization 

of existing infrastructure. In order to successfully implement the State’s environmental goals, 
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issues such as obligation to serve, treatment of capital versus expense dollars, and non-traditional 

funding need to be addressed and resolved. 

Regulatory bodies and investor-owned utilities (IOU) should work together to ensure that 

Californians continue to have access to clean, reliable, and affordable energy.  In support of these 

important goals, PG&E is actively participating in the Order Instituting Rulemaking to Establish 

Policies, Processes, and Rules to Ensure Safe and Reliable Gas Systems in California and 

Perform Long-Term Gas System Planning (Gas System Planning OIR) (R.20-01-007), which 

addresses crucial topics that will impact the future of the California gas system.   

PG&E is accelerating its work on the use of Renewable Natural Gas (RNG) to contribute 

towards access to clean, reliable, and affordable energy.  The current investment and incentives 

for Renewable Natural Gas (RNG) principally favor the transportation sector resulting in little 

RNG available to comply with the recently enacted Renewable Gas Standard (RGS).  If this is to 

change, California will have to balance the funding mechanisms between the transportation 

sector and the RGS so that RNG project developers have opportunities to supply RNG towards 

the RGS or the transportation sector. 
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GAS DEMAND 

OVERVIEW 
PG&E’s 2022 CGR Average Year (also known as Average Temperature and Normal Hydro 

Year) demand forecast projects total on-system demand to decline at an annual average rate of 

0.5 percent between 2022 and 2035.  The core sectors are forecasted to decline at an average 

annual rate of 2.5 percent. The noncore sectors increase at a rate of 0.6 percent annually, driven 

in part by an increase in throughput for electric generation. 

This projected decline in total demand could result in gas system operating and maintenance 

costs allocated over lower usage, causing customer gas rates to increase.  Consequently, PG&E 

and statewide utility stakeholders will need to continue their work to mitigate customer rate 

increases.  In future, additional gas throughput could come from the substitution of higher carbon 

intensive fuels, such as high sulfur marine shipping fuels, to help allocate transmission costs over 

a larger customer base. 

This chapter includes PG&E’s gas demand forecast and begins with a description of the 

forecast method, including a discussion of important assumptions.  After the methodology 

discussion, the report presents information on the average demand forecast by customer sector.  

To provide more information about gas throughput under stressed conditions, the Cold 

Temperature and Dry Hydro Year forecast presents demand under cold temperature and dry 

hydroelectric conditions.  This is followed by a discussion of gas demand policies, trends, and 

impacts.  The chapter concludes with a presentation of abnormal peak day demand. 
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FIGURE 9 

Changes in the major components of on-system gas demand are illustrated in Figure 9 

above.  Core demand declines, driven by increasing energy efficiency, increasing building 

electrification, and a warming climate.  Noncore, non-EG demand is forecasted to remain largely 

flat over the forecast horizon, as potential demand growth is partly limited by energy efficiency 

and increasing gas prices.  The Noncore EG demand forecast increases from 2022 to 2035. 

The EG demand forecast is largely a function of electric energy demand, the future CAISO 

generation portfolio, transmission constraints, and gas prices. PG&E’s forecast incorporates the 

higher levels of renewable generation and electric storage from the 2021 California Public 

Utilities Commission Integrated Resource Plan10 and reflects higher burner-tip gas prices for 

Northern California electric generators relative to Southern California.  The forecast for gas 

demand by electric generators11 and co-generators in Northern California12 increases at 0.9 

10 https://www.cpuc.ca.gov/irp/.
11 This gas demand forecast excludes gas delivered by non‑utility pipelines to electric generators and 
cogenerators in PG&E’s service area, such as deliveries by the Kern/Mojave pipelines to the La Paloma 
and Sunrise plants in Central California. 
12 Northern California electric generation gas demand consists of the generation fleet north of Path 26. 
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percent per year from 2022 through 203513. The increase is driven in part by Northern California 

electric reliability needs due to transmission constraints in some hours. 

FORECAST METHOD AND ASSUMPTIONS 

PG&E’s gas demand forecasts for the residential, commercial, and industrial sectors are 

developed using econometric models as the foundation.  These models are then modified to 

incorporate assumptions around future policy formation and technology adoption.  Forecasts for 

NGVs and wholesale customers are developed based on market information and historical trends 

over the past five years. To address the impact of COVID, PG&E developed a simplified 

approach.  The first order COVID impacts are assumed to occur between March 2020 and 

ramping down after the introduction of vaccines to mid-2023, after which COVID effects are 

considered to be subsumed into economic and population variables.  This general profile is 

consistent with estimates and discussion from our economic forecasting data source, Moody’s.  

This dummy variable14 approach models the increases in residential load and the decreases in 

commercial load which are then ramped down to zero in mid-2023.  Effects beyond that time 

period are limited to those explicitly produced by economic and population variables or reflected 

in the historical time series apart from a simple dummy variable.  Such a simplified approach is 

necessitated by the very limited amount of historical data from the COVID time period as well as 

the idiosyncratic nature of the COVID response over location and time. The simplified approach 

could introduce uncertainty on the duration and scale of impacts from COVID. 

Forecasts of gas demand by power plants are developed by modeling the electricity market 

in the Western Electricity Coordinating Council (WECC) using PLEXOS software.  PLEXOS is 

a production cost modeling tool that estimates the consumption of all fuels used for power 

generation on an economic basis.  The tool determines the least cost dispatch of generating 

resources to meet a given power demand. 

13 EG demand forecast uses common modeling assumptions developed jointly by the IOUs. Since the 
forecast is dependent on several factors including gas price differential between northern and southern 
California, future resource additions and retirements, and hydro-electric generation, actual EG demand in 
future may vary from the forecast. 
14 A dummy variable is a variable that takes on the values 1 and 0; 1 means something is true. 
https://www.stata.com/support/faqs/data-management/creating-dummy-variables/.
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While variation in short-term gas use depends mainly on prevailing weather conditions and 

gas prices, longer term projections in gas demand are driven primarily by changes in: 

• Customer usage patterns influenced by underlying economic, demographic, and

technological changes, such as growth in population and employment;

• Forecasted prices;

• Growth in electricity demand;

• Growth of renewable generation;

• Efficiency profiles of residential and commercial buildings and the appliances within

them; and

• Impacts from climate change.

TEMPERATURE ASSUMPTIONS 
Space heating accounts for a high percentage of use.  Therefore, gas requirements for 

PG&E’s residential and commercial customers are sensitive to prevailing temperature 

conditions.  PG&E’s Average Year demand forecast assumes that temperatures in the forecast 

period will be equivalent to the average of observed temperatures during the past 19 years, with 

the addition of a temperature adjustment for climate change.  Adding the climate change 

adjustment has little impact to the temperature assumptions in the early years of the forecast; 

however, the later years begin to show the effects of a warming climate.  For example, by 2035 

the total December/January heating degree days (HDD) are projected to be 16 percent lower than 

the 19-year average, reducing core throughput by approximately 6 percent. 

Actual temperatures in the forecast period will be higher or lower than the assumption 

including climate change.  Temperature variation impacts gas use.  PG&E’s Cold, Dry Hydro 

demand forecast assumes that winter temperatures in the forecast horizon will have a 1-in-10 

likelihood of occurrence.  

PG&E’s EG gas throughput forecast uses an average temperature approach.  The forecast 

does not capture peak day temperatures.  Each summer typically contains a few heat waves with 
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temperatures 10 to 15 degrees F above normal.  This leads to peak electricity demands and drives 

up power plant gas demand.  This forecast captures the seasonal variations on a monthly basis. 

HYDROELECTRIC CONDITIONS ASSUMPTIONS 
In contrast to temperature deviations, annual water runoff for hydroelectric plants has varied 

by 50 percent above and below the long-term annual average.  PG&E uses a vintage approach to 

WECC hydroelectric generation by assuming average generation for the most recent 15 historical 

years, 2005-2019, in the Average Year demand forecast.  PG&E uses the Cold, Dry Hydro 

forecast to illustrate the impacts from extreme conditions impacting both core space heating 

demand and EG.  PG&E uses the hydroelectric generation conditions for the calendar years 2014 

and 2015 to represent the dry hydroelectric condition. 

GAS PRICE AND RATE ASSUMPTIONS 
Inputs for gas prices and transportation rate assumptions are important for forecasting gas 

demand.  This is especially true for market sectors that are particularly price sensitive, such as 

the industrial or EG sectors.  PG&E used the gas commodity price forecast described in detail in 

the Executive Summary.  It combines transportation rates with the gas commodity price forecast.  

PG&E’s forecast assumes that changes to throughput do not directly impact rates.  As a 

reminder, natural gas price forecasts are inherently uncertain and impact market sectors sensitive 

to price. 

GAS LOAD ASSUMPTIONS 
As described above, PG&E’s base forecast is developed from econometric regression 

models.  This forecast is modified by forecasts of policy and technology adoption.  The major 

modifiers are building electrification (BE) and energy efficiency (EE).  The EG forecast is based 

on the mid case electricity demand forecast from the CEC 2021 Integrated Energy Policy Report 

(IEPR).  This demand forecast includes the Additional Achievable Fuel Substitution (AAFS 2) 

scenario building electrification information as described under “Electric Load Assumptions” 

and the forecast building electrification quantities have accompanying consistent gas reduction 

quantities.  These gas reductions are included in the forecast as a modifier to the base models. 

PG&E also includes the impact of EE in its gas forecast. PG&E’s model requires the inputs 

of two categories of energy efficiency, “Additional Achievable Energy Efficiency” (AAEE) 
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savings and “Committed” savings.  AAEE represents savings from programs that had not yet 

been funded and new codes and standards (C&S). Committed represents savings from measures 

resulting from codes & standards already on the books but implemented during the forecast 

period. The AAEE forecast used by PG&E is the CEC’s 2019 IEPR Mid AAEE case15.  PG&E 

also utilizes the Committed savings forecast from the CEC 2019 IEPR to avoid double-counting.  

Committed savings are provided separately by the CEC since they are embedded in the IEPR 

baseline. Since committed savings for the 2021 IEPR were not available in time for use in this 

forecast, PG&E opted to use the previous vintage (2019 IEPR) to avoid introducing overlap 

between the two categories. 

Finally, there is a smaller adjustment that tends to increase gas sales.  There is a group of 

customers who intend to use natural gas as a cleaner alternative to current fuels.  A few of these 

customers have already signed agreements and the remainder are assumed to sign at a 30% 

conversion rate. These customers are classified as industrial because they are predominately 

industrial gas users. 

ELECTRIC LOAD ASSUMPTIONS 
PG&E’s forecast relies on the mid case electricity demand forecast from the CEC 2021 

Integrated Energy Policy Report (IEPR).  The IEPR captures the increasing electric load as 

electric vehicles become more commonplace as projected.  The electric demand forecast also 

includes building electrification from the CEC IEPR AAFS 2 forecast16 & 17.  The AAFS 2 

scenario is the CEC’s mid-low scenario for electrification.   

Finally, the electric load forecast incorporates the CEC IEPR Additional Achievable Energy 

Efficiency (AAEE) 3 forecast, the mid case18. IOU savings are informed by the CPUC’s recent 

2021 Potential & Goals Study (P&G). Savings for publicly owned utility (POU) utilize the 

15 California Energy Commission, Adopted 2019 Integrated Energy Policy Report 
https://efiling.energy.ca.gov/getdocument.aspx?tn=232922.
16 The “AAFS” here stands for Additional Achievable Fuel Substitution, so the scenarios include 
reductions for gas consumption that are “substituted out” through electrification. 
17 California Energy Commission https://www.energy.ca.gov/media/6102.
18 California Energy Commission, ADOPTED Final 2021 Integrated Energy Policy Report Volume 
IV California Energy Demand Forecast https://efiling.energy.ca.gov/GetDocument.aspx?tn=241581.

https://efiling.energy.ca.gov/getdocument.aspx?tn=232922
https://www.energy.ca.gov/media/6102
https://efiling.energy.ca.gov/GetDocument.aspx?tn=241581
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California Municipal Utilities Association’s (CMUA) 2020 Energy Efficiency Potential Forecast 

for POU program savings. Additionally, the CEC conducts additional studies to assess the 

impact of codes & standards as well as savings “Beyond Utility” contributions not accounted for 

in other categories. 

ELECTRIC GENERATION AND ELECTRIC TRANSMISSION ASSUMPTIONS 
With increasing electric load and more stringent environmental requirements, California’s 

portfolio of EG resources is expected to change significantly over the forecast horizon to 2035.  

Generation resource addition and retirement assumptions are from the 2021 CPUC Integrated 

Resource Plan (IRP) Preferred System Plan (PSP).  The PSP proposes a target resource mix that 

includes new renewable and energy storage resources.  Gas‑fired plants that employ 

once‑through cooling are assumed to retire by the compliance dates set by the California State 

Water Resources Control Board (SWRCB) in conjunction with the CPUC direction19 with some 

re‑powered by new gas‑fired units.  Lastly, modeled CAISO import capability also aligns with 

the PSP. 

For cogeneration gas demand, the forecast for all years reflects recent past cogeneration 

usage.  Most cogeneration plants are not strongly affected by prices in the wholesale electricity 

market.  The electricity generated comes from some other industrial process, usually steam, and 

generation does not follow wholesale electric prices.  Consequently, the cogeneration gas 

demand projection exhibits no variation throughout the forecast horizon. 

All of these assumptions are subject to uncertainty and puts the forecasted demand at 

significant uncertainty.  The forecasted gradual decline in future gas demand is in response to the 

state’s decarbonization policies and reflects reduced demand due to energy efficiency, building 

electrification resulting from fuel switching from natural gas appliances to electric, and climate 

change. Furthermore, the trajectory of gas prices may change dramatically as well.  The 

following four factors have the most impact to the forecasted demand.  

19 California State Water Resources Control Board policy effective December 23, 
2021 https://www.waterboards.ca.gov/water_issues/programs/ocean/cwa316/
policy.html.

https://www.waterboards.ca.gov/water_issues/programs/ocean/cwa316/policy.html
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• Gas Prices: Gas prices impact retail customer usage and the extent to which

thermal resources are used to meet electric demand.  Over the past year,

California and the world have been experiencing high and volatile gas prices.

Moreover, the relative north-to-south gas burner-tip price differential has a

significant impact on which thermal generation resources will dispatch. This

forecast assumes a nominal Southern California price advantage.

• Climate Change:  Changes in climate impacts both core and electric generation

gas demand.  It also significantly impacts hydroelectric generation which affects

the need for gas generation. Although this forecast attempts to use methodologies

that best reflects climate change (e.g., use of a 15-year hydroelectric generation

average), the impacts and pace of change are not fully understood and will be

different than the assumptions used in this forecast.

• Generation Resource Policy and Buildout: PG&E’s forecasts assume California

will invest in generation resources in accordance with the California Public

Utilities Commission’s 2021 Integrated Resource Plan Preferred System Plan.

The Plan is ambitious with over 26,000 megawatts of added resources20.

Deviation from the plan in either resource mix or timing will impact the gas

demand forecast.

• Building Electrification Policy:  PG&E’s Average Year and Cold, Dry Hydro

Year demand forecasts reflect the impact of existing building decarbonization

policies as reflected in the California Energy Commission’s 2021 Integrated

Energy Policy Report.  The CEC has developed multiple forecasts for building

electrification growth, reflecting the uncertainty.

20 Nameplate capacity. 
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MARKET SECTOR FORECASTS 

RESIDENTIAL 

Northern California residential demand is forecasted to decrease from 491 MMcf/d in 2022 

to 338 MMcf/d in 2035.  Residential households in the PG&E service area are forecasted to be 

flat to slightly declining from 2022 to 2035.  This is the result of continued mild growth until 

about 2029, after which households with gas service use begins to decline.  More importantly, 

gas use per household has been dropping in recent years due to improvements in appliance and 

building shell efficiencies.  PG&E expects continued efficiency improvements, coupled with the 

following emerging trends, to decrease long-term residential gas demand. 

1. As of June 16, 2022, 5721 jurisdictions in the state of California have adopted ordinances

that require or give preference to all-electric new construction. Around 40 of these jurisdictions 

used Reach Codes (beyond Title 24, Part 6, of the Energy Code) as a policy tool; these are local 

ordinances which must be approved by the California Energy Commission (CEC). The 

remaining jurisdictions adopted local ordinances which do not require further approvals22. Not all 

construction types are covered by these ordinances and there is regional variation (residential 

versus non-residential). While the number of households are forecasted to grow at 0.9 percent 

annually, the CEC building electrification outlook indicates that many of these households will 

install electric-only appliances as new planning cycles comply with these new ordinances. 

2. In addition to new construction building electrification, this forecast anticipates that

existing households will begin to convert appliances from gas to electric driven by the formation 

of state or local policies, customer cost savings, or other mechanisms. 

3. The warming climate will reduce winter heating needs gradually decreasing residential

gas sales. 

21 Sierra Club https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-
free-homes-and-buildings.
22 Some jurisdictions adopt both an energy Reach Code and an ordinance. 

https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-buildings
https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-buildings
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Total annual residential demand is projected to continue declining, driven by efficiency 

gains, building and appliance electrification, and warming temperatures.  By 2035, annual 

residential gas throughput is projected to be 33 percent lower than forecasted 2022 throughput, 

with most of this decrease occurring in the later years of the forecast. 

COMMERCIAL 

Northern California commercial demand, not including natural gas vehicles, is forecasted to 

decrease from 208 MMcf/d in 2022 to 163 MMcf/d in 2035.  The number of commercial 

customers in the PG&E service area is projected to grow on average by 0.23 percent per year 

from 2022-2035.  Similar to the residential customer class, PG&E expects new construction and 

retrofit building electrification, coupled with continuing existing trends of energy efficiency and 

climate change, to lead to a long-term decline in commercial throughput.  As a result, total 

commercial gas demand is projected to decline at 1.9 percent per year over the next 13 years, 

with the decline increasing in later years because total commercial accounts flatten out in those 

years.  Core natural gas vehicles (NGV) remain a minor component but continue to grow at 

about 3 percent per year. 

INDUSTRIAL 

Northern California industrial demand is forecasted to increase nominally from 462 MMcf/d 

in 2022 to 496 MMcf/d in 2035. Gas requirements for PG&E’s industrial sector are affected by 

the level and type of industrial activity in the service area and changes in industrial processes.  

Gas demand from this sector can fluctuate due to a combination of gas prices, noncore to core 

migration, capacity at local refineries, and manufacturing demand tied to market dynamics. 

While the industrial sector has the potential for high year‑to‑year variability, over the long‑term, 

industrial gas consumption is expected to increase slowly, with energy efficiency and higher gas 

prices offsetting some growth.23 As with the commercial category of NGV, industrial category 

NGV sees moderate growth from a small base, with some as yet unquantified possibilities for 

additional growth as described in “Future Opportunities” below. 

23 PG&E’s industrial forecast includes impacts from California’s Cap‑and‑Trade policies.  Future GHG 
policies may impact industrial demand, adding uncertainty to the forecast. 
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Given the state’s GHG reduction targets, PG&E has been working with many of our 

industrial customers to begin converting them to natural gas from more polluting fuels, with an 

eye towards RNG and potentially renewable hydrogen in the future. With these conversions in 

the planning stage, natural gas demand from the industrial sector is expected to grow by 0.5 

annually over the next 13 years. 

ELECTRIC GENERATION 

Gas demand from EG includes gas-fired cogeneration and power plants connected to 

PG&E’s gas system.  PG&E forecasts a relatively steady gas demand for electric generation 

through the 2020s, ranging between 441 and 493 MMcf/d.  This reflects a continuing need in the 

mid-term for thermal plants to provide electric system reliability.  In 2035, EG gas demand is 

forecasted at 549 MMcf/d. 

Through the 2020s to 2035, the CPUC Integrated Resource Plan (IRP) Preferred System 

Plan (PSP) plans for additional renewables and storage24 25.  The IRP PSP forecasts most new 

renewable resource installation in Southern California, particularly solar. Additionally, 

transmission capacity constraints sometimes limit the ability to transport Southern California 

solar generation from south-to-north during daytime hours when solar is generating26.  

Additionally, increases in electric load, driven by electric vehicles and building electrification, 

need additional generation to meet load.  The combination of the increasing level of planned 

Southern California renewable resources and south-to-north electric transmission congestion 

drives the EG gas demand higher. 

As discussed above, the forecast has significant uncertainty due to factors, including: 

• Future burner-tip gas prices;27

• Impact of electrification of vehicles and building appliances on electric load;

24  Total CAISO renewable and storage capacity planned from 2021 to 2026 is about 26,000  megawatts.
 25  By 2035, capacity increases 50,000 MW compared to 2021. 
26   Estimated at about 80 percent.
27   Burnertip gas prices are the combination of the commodity price and transportation rate.
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• Timing, location, and type of new generation, particularly renewable energy facilities;

• Variable precipitation affecting hydroelectric generation; and

• Impacts of GHG policies and regulations on generation.

The burner-tip gas price forecast and the relative difference between Northern and Southern 

California prices impacts the EG demand forecast.  The price forecast used in this Report has the 

price of gas ranging from $4 to $6 per MMBtu, with a small price advantage for Southern 

California for most of the forecast period.  This places the Northern California gas‑fired EG 

plants at a competitive disadvantage compared to plants farther south.  

Gas prices have recently shown significant volatility.  For example, the forecasted PG&E 

Citygate price for June 2022 is about $5.30/MMBtu.  Actual June 2022 daily gas prices show a 

range of about $7.50/MMBtu to $10.30/MMBtu. This type of volatility and the relative price 

volatility between prices in Northern and Southern California can drive significant uncertainty in 

the forecast. 

As stated above, the IRP PSP indicates renewable generation and storage capacity buildout 

mostly built-in Southern California.  Additionally, electric transmission capacity from south-to-

north is assumed at about 3,000 MW.  Differences in the amount or location of the actual 

California renewable buildout or transmission constraints will impact EG gas throughput. 

Finally, variability in hydroelectric generation can significantly impact EG gas demand.  In 

2017 the average gas demand was 698 MMcf/d in 2017 and in 2021 it was 964 MMcf/d.  One of 

the major drivers of this difference is hydroelectric generation.  2017 was a wet year with ample 

hydroelectric generation and 2021 was a dry year with lower hydroelectric generation.  The wide 

year-to-year hydroelectric generation fluctuations further illustrate the inherent uncertainty in EG 

gas demand. 
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SACRAMENTO MUNICIPAL UTILITY DISTRICT ELECTRIC GENERATION 

Sacramental Municipal Utility District (SMUD) is the sixth largest community owned 

municipal utility in the U.S. and provides electric service to over 575,000 customers within the 

greater Sacramento area.  SMUD operates three cogeneration plants, a gas-fired combined-cycle 

plant, and a peaking turbine with a total capacity of approximately 1,000 MW.  The peak gas 

load of these units is approximately 171 MMcf/d, and the average load is about 96 MMcf/d.  

This forecast assumes the average load of 96 MMcf/d, which is embedded in this forecast. 

SMUD owns and operates a pipeline connecting the Cosumnes combined-cycle plant and 

the three cogeneration plants to PG&E’s backbone system near Winters, California.  SMUD 

owns an equity interest of approximately 3.8 percent in PG&E’s Line 300 and approximately 4.2 

percent in Line 401 for about 86 MMcf/d of capacity. 

FORECAST SCENARIOS 

The Average Year gas demand forecast presented above is a reasonable projection for an 

uncertain future.  However, a point forecast presented in the Average Year forecast cannot 

capture the uncertainty in the major determinants of gas demand (e.g., weather, economic 

activity, decarbonization policies, appliance saturation, and efficiencies).  Therefore, to capture 

some of the uncertainties in gas demand, PG&E developed a high gas demand situation for cold 

temperature conditions and dry hydroelectric (hydro) conditions. 

HIGH DEMAND SCENARIO:  COLD/DRY HYDRO 

For the High Demand scenario, PG&E forecasts gas demand under cold temperature and  

dry hydro conditions.  This forecast assumes that winter temperatures over the time horizon will 

have a 1-in-10 likelihood of occurrence.  The cold weather assumption increases electric load for 

space heating needs and EG gas demand.  To represent dry hydroelectric conditions throughout 

the WECC, this forecast assumes the same dry hydroelectric generation conditions as those that 

prevailed during 2014 and 2015.  The dry hydroelectric conditions increase EG gas demand. 

Total gas demand for this forecast averages 6 percent higher than the Average Year demand 

forecast.  The cold weather impact drives gas throughput higher due to higher space heating.  
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Winter monthly core throughput is projected to increase on average by 8 percent, ranging from 7 

to 10 percent.  The noncore industrial segment demonstrates little correlation to temperature 

leading to an insignificant demand increase over the Average Year demand forecast. 

This forecast projects that EG gas demand increases by 10 percent on average over the 

Average Year demand outlook.  In this forecast, the generation from Northern California 

hydroelectric resources is about half of the 15-year average assumed in the Average Year 

demand outlook.  This lower generation increases EG gas demand.  Hydroelectric conditions can 

vary widely throughout the WECC and illustrates another degree of uncertainty in EG gas 

demand forecasting.   

POLICIES IMPACTING GAS DEMAND 
During the forecast horizon covered by this CGR, there are many policies that may 

significantly impact the future trajectory of natural gas demand.  Executive Order (EO) S‑3‑05 

set a goal to reduce annual GHG emissions to 1990 levels by 2020 and to 80 percent below 1990 

levels by 2050.  EO B‑55‑18 set a goal to achieve carbon neutrality by 2045.  The Global 

Warming Solutions Act of 2006 (Assembly Bill (AB) 32) established the 2020 GHG emission 

reduction goal into law.  Senate Bill (SB) 32 went further, calling for a 40 percent reduction in 

GHG emissions below 1990 levels by 2030. Additionally, the California Air Resources Board 

(CARB) Cap-and-Trade Program complements these policies. 

GHG POLICIES 

The gas demand forecast includes a Cap-and-Trade GHG allowance price projection.28  The 

forecast also incorporates complementary policies that aim to achieve California GHG emissions 

reductions goals.  See below for further discussion of these policies.  Finally, any trends 

embedded in historical demand patterns due to GHG goals and/or the compliance entities’ 

participation in the Cap‑and‑Trade market translates to the forecast. 

Given that the utilization of fossil natural gas emits GHGs, PG&E believes that renewable 

gases (renewable natural gas or hydrogen) must be part of the solution to reach California’s 

28 CEC Integrated Energy Policy Report mid‑case forecast to 2030.  Extrapolated to 2035 using the real 
adder to the floor price (5 percent rate). 
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GHG reduction goals.  PG&E will continue to minimize GHG emissions by pursuing both 

demand‑side reductions and acquisition of preferred resources, which produce little or no carbon 

emissions. 

RENEWABLE ELECTRIC GENERATION 

PG&E expects renewable EG to grow due to procurement orders by the CPUC in the IRP 

Proceeding29. While this increase in renewable generation will put downward pressure on the 

demand for generation from natural gas‑fueled resources, the intermittent nature of the largest 

renewable generation supplies (i.e., wind and solar) should cause the electric system to continue 

to utilize natural gas‑fired EG for reliability through the forecast horizon.  Offsetting the impact 

on the EG demand forecast will be both short-term and long-term electric storage. 

ENERGY EFFICIENCY PROGRAMS 

PG&E engages in many Energy Efficiency and Conservation (EE) programs designed to 

help customers identify and implement ways to benefit environmentally and financially from EE 

investments.  Programs administered by PG&E include services that help customers evaluate 

their EE options and adopt recommended solutions, as well as simple equipment retrofit 

improvements, such as rebates for new hot water heaters. 

PG&E’s forecast of cumulative natural gas savings is dominated by the residential sector. 

Additionally, most of the forecasted savings are due to codes and standards, such as federal and 

state appliance standards and state building codes.  State building codes (Title 24) make up most 

of these savings. 

29 https://www.cpuc.ca.gov/irp/. 

https://www.cpuc.ca.gov/irp/
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IMPACT OF SB 350 ON ENERGY EFFICIENCY 

SB 350, which was enacted in fall 2015, requires the CEC, in coordination with the CPUC 

and the local public utilities, to set EE targets that double the CEC’s AAEE mid‑case forecast, 

subject to what is cost‑effective and feasible.30  The CEC issued its final report doubling targets 

in October 2017,31 and the CPUC incorporated higher levels of EE savings in their EE goals for 

2018 and beyond,32 which was partially due to the adoption of an interim GHG adder in the 

Integrated Distributed Energy Resources proceeding.33  The CEC’s final report suggests the State 

is on a path to meet or exceed the natural gas SB 350 doubling goal after accounting for IOU 

programs, POU programs, and codes and standards.34 

IMPACT OF REACH CODES, APPLIANCE ORDINANCES, AND ELECTRIFICATION 

In California, cities and counties have enacted ordinances or “reach” building codes that 

require or give preference to electric new construction.  As of June 16, 2022, 57 local 

jurisdictions have adopted reach codes35.  Electrification policies continue to evolve at both the 

local and state level.  The California Air Resources Board (CARB) and Bay Area Air Quality 

Management District (BAAQMD) have introduced proposals aimed at the electrification of 

30 The bill text states:  
“On or before November 1, 2017, the commission, in collaboration with the Public Utilities 

Commission and local publicly owned electric utilities, in a public process that allows input from other 
stakeholders, shall establish annual targets for statewide energy efficiency savings and demand reduction 
that will achieve a cumulative doubling of statewide energy efficiency savings in electricity and natural 
gas final end uses of retail customers by January 1, 2030.  The commission shall base the targets on a 
doubling of the mid case estimate of additional achievable energy efficiency savings, as contained in the 
California Energy Demand Updated Forecast, 2015‑2025, adopted by the commission, extended to 2030 
using an average annual growth rate, and the targets adopted by local publicly owned electric utilities 
pursuant to Section 9505 of the Public Utilities Code, extended to 2030 using an average annual growth 
rate, to the extent doing so is cost effective, feasible, and will not adversely impact public health and 
safety.” 
31 Jones, Melissa, Michael Jaske, Michael Kenney, Brian Samuelson, Cynthia Rogers, Elena Giyenko, 
and Manjit Ahuja.  2017.  SB 350:  Doubling Energy Efficiency Savings by 2030.  CEC.  Publication 
Number:  CEC‑400‑2017‑010‑CMF. 
32 D.17‑09‑025:  Decision Adopting Energy Efficiency Goals for 2018‑2030, CPUC, September 28, 2017. 
33 D.17‑08‑022:  Decision Adopting Interim GHG Adder, CPUC, August 24, 2017. 
34 See Figure 2 from the CEC report cited above. 
35 Sierra Club, https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-
homes-and-buildings.

https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-buildings
https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-buildings
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existing buildings—namely space and water heating.  BAAQMD’s proposal to amend Rules 9-4 

and 9-6 would put in place a point-of-sale ban on gas water heaters beginning in 2027 and gas 

furnaces in 2029.36  Similarly, CARB’s 2022 State Implementation Plan (SIP) calls for all 

furnaces and water heaters sold within California to comply with a 0 ng/joule NOx limit 

beginning in 2030.  If implemented, this would effectively eliminate the sale of gas water heaters 

and furnaces in California.  Electrification, consequently, appears to be adding electric load in 

the long‑term while removing sources of growth in gas demand. How these policies become 

implemented, at an unknown scale and timeframe all introduce uncertainty to the gas demand 

forecasts. 

As the Average Year forecast projects an increase in industrial and EG sectors, the effort to 

achieve the GHG emissions goal could come by differing gas supply options.  The natural gas 

supply sources could be a cleaner version in the form of renewable natural gas (RNG) or 

renewable hydrogen (RH2).  The next chapter on natural gas supply will elaborate on these 

potential gas supplies. 

FUTURE GAS DEMAND TRENDS AND POLICY 

PG&E’s gas demand forecast projects lower throughput over the long-term (due to GHG 

policies, such as electrification and procurement of renewable generation resources) which 

would show a decline in revenues at current rates.  At the same time, policies on safe utility 

operations have put upward pressure on costs.  Investments into long lived assets, such as gas 

pipelines, are typically recovered over the assets’ useful lives, which extend beyond this forecast.  

The combination of lower throughput and remaining investment in need of being recovered will 

put upward pressure on gas transportation rates.   

In addition, the transition from fossil fuel (traditional fuels) to other forms of energy usage 

needs to be carefully planned and managed.  PG&E is committed to working with regulators and 

other stakeholders to support the statewide GHG reduction policies and develop options to 

minimize rate increase for the remaining gas customers. 

36 Building Appliances (baaqmd.gov.) 

https://www.baaqmd.gov/rules-and-compliance/rule-development/building-appliances
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To minimize the rate impacts on gas customers, PG&E is following a three-pronged 

approach while keeping safety as its top priority: (1) reduce cost, (2) identify alternative revenue 

sources and (3) leverage innovative financial mechanisms.  To reduce cost, PG&E is pursuing 

opportunities to systematically retire infrastructure and reduce capital and operating expenses 

through PG&E’s Integrated Investment Planning.  Since 2018 this program has reached 

agreements with 84 customers which avoided 80 high pressure regulator rebuilds, retired 4.2 

miles of distribution main, and retired 22 miles of transmission line.  To increase utilization of 

existing infrastructure where electrification is not feasible or cost effective, PG&E is actively 

planning for and implementing programs to decarbonize existing gas throughput, exploring new 

opportunities to support RNG adoption across new industries, increase load on the natural gas 

system in areas that would replace less favorable hydrocarbon (e.g., marine, rail and 

transportation sectors) and seek opportunities to utilize the gas system as a long‑term and large 

scale storage mechanism.   Innovative financial mechanisms ‑ such as accelerated depreciation, 

rate reform, and the capital treatment for cost-effective zonal electrification projects will help - 

but non-traditional funding sources may also be critical as we evolve to an affordable, 

decarbonized gas system. 
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FUTURE OPPORTUNITIES 

One recent development that could increase throughput comes from the June 2020 

California Air Resources Board (CARB) approval of the Advance Clean Truck (ACT) 

Regulation. This regulation requires increasing percentages of all new medium- and heavy-duty 

trucks sales in California to be zero-emission vehicles (ZEV)37. The regulation begins in 2024 

with sales percentages ranging between 5 percent and 9 percent depending on truck or chassis 

type.  By 2035, the percentages increase to a range of 40 percent to 75 percent.   

Truck manufactures may choose hydrogen fuel cells as they decide how to meet this 

requirement.  The fuel required for this could be transported via utility gas pipelines (under 

appropriate safety protocols) which could mitigate the potential for increasing customer costs. 

In addition, companies such as Amazon have internal goals for decarbonizing fleets.  

Chevron has announced that they are building natural gas fueling stations, including about 15 in 

Northern California, and truck engine producer Cummins has announced a new 15-liter NGV 

truck engine. While adoption of such NGV technology is determined by market response, and 

the carbon status of this fuel choice depends on uncertain RNG implementation and markets, this 

is a potential path to higher NGV adoption than is reflected in the forecast numbers. 

RAIL 

Another high horsepower sector to consider for increasing gas throughput is rail 

transportation.  Based on a study by the California Air Resource Board (CARB) from 2016, 

annual statewide locomotive diesel fuel consumption totals about 260 million gallons.  Union 

Pacific Railroad (UP) and BNSF Railway Company (BNSF) combined interstate and intrastate 

locomotives account for 93 percent of this fuel usage, California’s passenger locomotives are 

6%, and the remaining 1percent is from military industrial locomotives38.

37 ZEVs are defined as either battery electric or hydrogen fuel cell vehicles. 
38 CARB. (2016). Technology Assessment: Freight Locomotives. Sacramento: California Air Resource 
Board. 
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CNG and LNG as a fuel source has been considered by the rail industry, but thus far has 

been mostly limited to pilot studies.  Based on conversations with representatives from UP, 

BNSF, and CARB, some of the key obstacles to CNG and LNG locomotive adoption include: 

few, if any, new locomotives are planned to be purchased in the near future; the high cost of 

converting the fueling infrastructure from diesel to CNG or LNG; and current emission standards 

don’t adequately promote fuels cleaner than low sulfur diesel.  Additionally, because LNG has 

an energy density of approximately 60 percent that of diesel, its use for long interstate routes 

would require increased fuel storage volume.  This comes in the form of an LNG tender, which 

is an additional railcar that includes an insulated cryogenic tank and other equipment to convert 

LNG back to CNG.  The added tender increases cost and complexity to the fuel transition39. 

One possible path to greater CNG or LNG locomotive adoption is more stringent emissions 

standards.  Locomotive emissions are governed by the U.S. EPA.  Currently, their strictest 

emission level is Tier 4 and applies to locomotives manufactured in 2015 or later.  In g/bhp-hr it 

limits nitrogen oxide (NOx), particulate matter (PM), and hydrocarbon (HC) emissions to 1.3, 

0.03, and 0.14 respectively40.  In 2017, CARB petitioned to the U.S. EPA to consider adopting a 

new, stricter, Tier 5 standard with a proposed effective date of 2025.  The Tier 5 standard would 

limit NOx-, PM, and HC emissions to 0.2, <0.01, and 0.02.41

MARINE 

Another potential growth area for gas throughput is the marine transportation sector which is 

increasingly looking at reducing its SOx and GHG emissions. This is orchestrated by the 

International Maritime Organization (IMO) which regulates global shipping emissions under 

Annex VI.42 The IMO updated Annex VI on January 1, 2020 to target reductions in nitrogen 

39 Ibid. 
40 CFR 1033.101 (https://www.ecfr.gov/cgi-bin/text-
idx?SID=159ba6f126272ea1995c71a43b7af309&mc=true&node=pt40.36.1033&rgn=div5#se40.36.1033 
_1101).
41 https://www2.arb.ca.gov/sites/default/files/2020-
07/final_locomotive_petition_and_cover_letter_4_3_17.pdf. 
42 http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Air-
Pollution.aspx.

https://www.ecfr.gov/cgi-bin/text-idx?SID=159ba6f126272ea1995c71a43b7af309&mc=true&node=pt40.36.1033&rgn=div5#se40.36.1033_1101
https://www.ecfr.gov/cgi-bin/text-idx?SID=159ba6f126272ea1995c71a43b7af309&mc=true&node=pt40.36.1033&rgn=div5#se40.36.1033_1101
https://www.ecfr.gov/cgi-bin/text-idx?SID=159ba6f126272ea1995c71a43b7af309&mc=true&node=pt40.36.1033&rgn=div5#se40.36.1033_1101
https://www2.arb.ca.gov/sites/default/files/2020-07/final_locomotive_petition_and_cover_letter_4_3_17.pdf
https://www2.arb.ca.gov/sites/default/files/2020-07/final_locomotive_petition_and_cover_letter_4_3_17.pdf
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Air-Pollution.aspx
http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/Air-Pollution.aspx
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oxides (NOx) and sulfur oxides (SOx). To reduce SOx, the sulphur limit for all marine fuels 

were reduced from 3.50 percent m/m (mass by mass) to 0.50 percent m/m.  

The consensus in the marine fuel industry is that the 0.50 percent sulphur limit is only a stop 

on the way to a global 0.10 percent sulphur limit, which currently exists in several Emissions 

Control Areas (ECA)43 around the globe. Moving to 0.10% would necessitate using road grade 

diesel fuel as bunker fuel, therefore increasing fuel cost. Refining companies would need to 

further invest in hydrodesulfurization, which is costly to build and operate. 

The push towards lowering SOx is driven by environmental groups, government regulations, 

and the shipping industry itself. Large European container companies are driving it as part of 

their corporate carbon strategies.44 

LNG is widely recognized as the best path forward to reduce SOx and GHG for marine 

purposes but has not seen much growth in the previous decade. The updated IMO Annex VI are 

changing that, spurring investments in bunkering equipment45 and vessels46. LNG also allows for 

decarbonizing of the shipping industry as the fuel can be made from RNG and, eventually, 

renewable hydrogen. 

California marine fuel markets can be divided into ocean and coastal. The ocean market is 

the largest due to the fuel volumes vessels consume. California, with its large container ports in 

Oakland, Los Angeles, and Long Beach, may see demand for LNG in the future and would 

require large investments. Some of the investments needed to meet this demand include storage 

terminals, bunker loading vessels, or liquefaction terminals. 

This demand may come sooner rather than later as modern ship engines are flex-fuel capable 

in that they can run on either fuel oil or natural gas, thus optimizing fuel costs and environmental 

43 http://www.imo.org/en/OurWork/Environment/SpecialAreasUnderMARPOL/Pages/Default.aspx. 
44 https://www.maersk.com/news/articles/2019/06/26/towards-a-zero-carbon-future .
45 https://sea-lng.org/why-lng/bunkering/; https://www.ship-technology.com/news/west-coasts-lng-
bunker-abs/. 
46 https://www.cma-cgm.com/news/2749/world-premiere-launching-of-the-world-s-largest-lng-
powered-containership-and-future-cma-cgm-group-flagship .

http://www.imo.org/en/OurWork/Environment/SpecialAreasUnderMARPOL/Pages/Default.aspx
https://www.maersk.com/news/articles/2019/06/26/towards-a-zero-carbon-future
https://sea-lng.org/why-lng/bunkering/
https://www.ship-technology.com/news/west-coasts-lng-bunker-abs/
https://www.ship-technology.com/news/west-coasts-lng-bunker-abs/
https://www.cma-cgm.com/news/2749/world-premiere-launching-of-the-world-s-largest-lng-powered-containership-and-future-cma-cgm-group-flagship
https://www.cma-cgm.com/news/2749/world-premiere-launching-of-the-world-s-largest-lng-powered-containership-and-future-cma-cgm-group-flagship
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compliance.47 To give an idea of the potential size of this market, in 2020 vessel bunkering 

residual fuel oil use in California totaled about 12 million barrels or 62 Bcf.48 

Coastal market consists mostly of smaller vessels such as passenger ferries, tugs, fishing 

vessels, etc. These smaller vessels already use an Ultra Low Sulphur Diesel under CARB 

regulations and these vessels, could see a cost reduction by switching to LNG powered fleets.49 

Small on-demand liquefaction terminals can bunker vessels at berth and have already been 

installed in Europe50 successfully. They can be connected directly to the natural gas grid 

producing fuel on-demand. 

NORTH AMERICAN GAS DEMAND 
LIQUEFIED NATURAL GAS IMPORTS/EXPORTS 

In years past, the U.S. imported LNG to supplement North American supplies to meet 

demand.  Since the mid-2010s, LNG imports have primarily been used to serve peak winter 

load51. The development of low‑cost domestic shale gas supplies since the mid-2000s has largely 

eliminated the need for LNG imports and positioned the U.S. as a net exporter of LNG. 

Recent global events have increased the expectations for more LNG exports from North 

America.  As Europe embarks on measures to increase its energy security and diversify its 

energy sources, LNG export developers in North America are seeking development 

opportunities.  The gas industry anticipates further growth in LNG exports from North America. 

47 https://www.wartsila.com/twentyfour7/energy/taking-dual-fuel-marine-engines-to-the-next-level. 
48 U.S. Energy Information AdministrationSales of Residual Fuel Oil by End Use 
https://www.eia.gov/dnav/pet/pet_cons_821rsd_a_EPPR_VVB_Mgal_a.htm 
49 https://www.mckinsey.com/industries/oil-and-gas/our-insights/imo-2020-and-the-outlook-for-
marine-fuels# .
50 https://ec.europa.eu/energy/intelligent/projects/sites/iee-
projects/files/projects/documents/magalog_lng_supply_chain.pdf .
51 U.S. Energy Information Administration (US EIA) U.S. Liquefied Natural Gas Imports 
https://www.eia.gov/dnav/ng/hist/n9103us2m.htm .

https://www.wartsila.com/twentyfour7/energy/taking-dual-fuel-marine-engines-to-the-next-level
https://usc-word-edit.officeapps.live.com/we/U.S.%20Energy%20Information%20AdministrationSales%20of%20Residual%20Fuel%20Oil%20by%20End%20Use%20https:/www.eia.gov/dnav/pet/pet_cons_821rsd_a_EPPR_VVB_Mgal_a.htm
https://usc-word-edit.officeapps.live.com/we/U.S.%20Energy%20Information%20AdministrationSales%20of%20Residual%20Fuel%20Oil%20by%20End%20Use%20https:/www.eia.gov/dnav/pet/pet_cons_821rsd_a_EPPR_VVB_Mgal_a.htm
https://www.eia.gov/dnav/pet/pet_cons_821rsd_a_EPPR_VVB_Mgal_a.htm
https://www.mckinsey.com/industries/oil-and-gas/our-insights/imo-2020-and-the-outlook-for-marine-fuels
https://www.mckinsey.com/industries/oil-and-gas/our-insights/imo-2020-and-the-outlook-for-marine-fuels
https://ec.europa.eu/energy/intelligent/projects/sites/iee-projects/files/projects/documents/magalog_lng_supply_chain.pdf
https://ec.europa.eu/energy/intelligent/projects/sites/iee-projects/files/projects/documents/magalog_lng_supply_chain.pdf
https://www.eia.gov/dnav/ng/hist/n9103us2m.htm
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The U.S. began exporting LNG in 2016.  For projects proposing to export LNG, the U.S. 

Department of Energy (DOE) evaluates the impact of exports to countries without a Free Trade 

Agreement (FTA) with the U.S.  The DOE grants approval if the project is deemed in the public 

interest.  The U.S. Federal Energy Regulatory Commission (FERC) evaluates the environmental 

impacts of proposed LNG projects and authorizes the siting and construction of LNG facilities. 

Currently, there are more than a dozen proposed projects to export LNG to world markets.52  

Many of the projects are “brownfield,” using existing U.S. import terminals to export LNG. 

Some are “greenfield” projects where LNG infrastructure has not been developed in the past. 

Two greenfield projects on North America’s West Coast are in British Columbia.  The larger 

project is LNG Canada located in Kitimat.53  

A brownfield project on North America’s West Coast is the Energia Costal Azul (ECA) 

LNG export facility in Baja California, Mexico.  ECA has received authorization from the DOE 

to liquify and re‑export up to 1.7 billion cubic feet per day (Bcf/d) of U.S. produced natural 

gas.54  This facility will have a nameplate capacity of 3.25 million metric tons (mmt) per annum 

of liquification capacity.  Construction of the project is underway with an online date of 2024.55  

The ECA LNG export project, which would be the second on the North America’s West 

Coast, is positioned to source gas off the El Paso Mainline System.  Thus, it could divert gas 

supplies currently available to Northern California.  ECA diversion of gas supplies from 

California is currently under consideration at the CPUC in the R.20‑01‑007 Proceeding.56  This 

proceeding will investigate whether the demand from ECA could impact supply reliability to 

California, especially the southern portion, and put upward pressure on gas prices. 

52 U.S. EIA https://www.eia.gov/naturalgas/U.S.liquefactioncapacity.xlsx .
53 LNG Canada https://www.lngcanada.ca/media-kit/ .
54 https://ecalng.com/ .
55 Mexico ECA LNG Development Advancing to 2024 Start Date, Natural Gas Intelligence, 
https://www.naturalgasintel.com/mexico-eca-lng-development-advancing-to-2024-start-date/
#:~:text=The%20facility%20is%20adjacent%20to,the%20facility%20online%20in%202024. 
56 OIR to Establish Policies, Processes, and Rules to Ensure Safe and Reliable Gas Systems in California 
and Perform Long‑Term Gas System Planning. 

https://www.eia.gov/naturalgas/U.S.liquefactioncapacity.xlsx
https://www.lngcanada.ca/media-kit/
https://ecalng.com/
https://www.naturalgasintel.com/mexico-eca-lng-development-advancing-to-2024-start-date/#:%7E:text=The%20facility%20is%20adjacent%20to,the%20facility%20online%20in%202024
https://www.naturalgasintel.com/mexico-eca-lng-development-advancing-to-2024-start-date/#:%7E:text=The%20facility%20is%20adjacent%20to,the%20facility%20online%20in%202024
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U.S. NATURAL GAS PIPELINE EXPORTS TO MEXICO 

With low domestic natural gas prices compared to world markets, the U.S. remained a net 

exporter of natural gas in 2021.57  The U.S. natural gas exports to Mexico have grown in recent 

years from 0.9 Bcf/d in 2010 to 5.9 Bcf/d in 2021,58 and pipeline exports are projected to reach 

7.4 Bcf/d by 2035.59  

Most of the exports to Mexico are supplied through Texas from the Permian and Western 

Gulf of Mexico basins.  Production growth in the Permian Basin, combined with new pipeline 

capacity, will enable growing exports to Mexico. 

57 Energy Information Administration (EIA), The U.S. exported more natural gas than it imported in 
2017:  https://www.eia.gove/todayinenergy/detail.php?id=35392. 
58 EIA, U.S. Natural Gas Pipeline Exports to Mexico:  
https://www.eia.gov/dnav/ng/ng_move_poe2_dcu_NUS‑NMX_a.htm. 
59 EIA, Annual Energy Outlook 2022 – Table 60. Natural Gas Imports and Exports Case: AEO2022 
Reference case:  https://www.eia.gov/outlooks/aeo/data/browser/#/?id=76-
AEO2022&cases=ref2022&sourcekey=0 .

https://www.eia.gove/todayinenergy/detail.php?id=35392
https://www.eia.gov/dnav/ng/ng_move_poe2_dcu_NUS-NMX_a.htm
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=76-AEO2022&cases=ref2022&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=76-AEO2022&cases=ref2022&sourcekey=0
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GAS SUPPLY, CAPACITY, AND STORAGE 

OVERVIEW 
The Gas Supply, Capacity, and Storage section provides information about PG&E’s current 

gas supply, natural gas pipelines, gas storage, and policies affecting these topics.  The Gas 

Supply section includes information about current and anticipated developments regarding 

Renewable Natural Gas (RNG), as well as gas supply from sources throughout North America.  

The Pipeline section includes information about “upstream” interstate pipelines, as well as 

intrastate pipelines.  The Storage section gives an overview of PG&E’s gas storage capacity and 

its gas storage facilities.  The Policies section looks at a range of current policy developments 

and their impacts on PG&E’s gas supply, including integration challenges for alternative fuel 

types, such as hydrogen (H2). 

Competition for gas supply, market share, and transportation access has increased 

significantly since the late 1990s.  Implementation of PG&E’s Gas Accord in March 1998 and 

the addition of interstate pipeline capacity and storage capacity have provided all customers with 

direct access to gas supplies, intra‑ and inter‑state transportation, and related services. 

Since gas demand in California is greater than the limited amount of native California 

production available, most of the gas supplies that serve PG&E customers are sourced from out 

of state. 

PG&E anticipates that sufficient supplies will be available from a variety of sources at 

market competitive prices to meet existing and projected market demands in its service area.  

Supply can be delivered through a variety of sources, including any new and expanded interstate 

pipeline facilities and of PG&E’s existing transmission facilities, or other storage facilities. 
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GAS SUPPLY 
RENEWABLE NATURAL GAS 

PG&E has several RNG projects in various phases.  Four projects are already connected and 

flowing clean, renewable gas onto our system.  Two projects are in development and should be 

online by the end of 2022.  These six projects are expected to inject roughly 11,500 Mcf/d 

(thousand cubic feet per day) into PG&E’s pipeline system by year end.  In addition, there are 

over a dozen other projects that are in early-stage development that PG&E anticipates will be 

online over the next two to three years. 

Two of the projects are a result of the SB 1383 Dairy Pilot Program, highlighted below, and 

the other five are identified in the Biomethane Project Incentive Reservation Queue located on 

the CPUC website.60 

SB 1383 DAIRY PILOT PROJECTS 
On December 3, 2018, the CPUC, CARB, and the California Department of Food and 

Agriculture (CDFA) issued a joint press release announcing the selection of six dairy pilot 

projects in compliance with CPUC D.17‑02‑004 and SB 1383.  Two of the pilot projects were 

awarded in PG&E’s service territory (see the Figure below): (1) the Merced Pipeline project 

sited at the Vander Woude Dairy in Merced (6 miles south of Merced); and (2) the J.G. 

Weststeyn Dairy project in Willows (5 miles west of Logandale). 

On January 7, 2022, the Vander Woude Dairy project became operational, and the 

maximum RNG volumetric flow rate was met in February 2022, qualifying the project’s entire 

authorized costs under the SB 1383 Dairy Pilot Program to be reimbursed.  

As of May 2022, the J.G. Weststeyn Dairy project is completing its project design with an 

anticipated construction start date beginning in 2023.  

60 https://www.cpuc.ca.gov/renewable_natural_gas/. 

https://usc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=en%2DUS&rs=en%2DUS&wopisrc=https%3A%2F%2Fsempra.sharepoint.com%2Fsites%2FPrivateEditingSite2022CGR%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fbe0da961719244d7abf276a88e073db1&wdpid=72420a25&wdenableroaming=1&mscc=1&hid=5F5550A0-2087-2000-10D0-364816A9E6FC&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=75511119-6a08-4df5-9ba5-247a160103d4&usid=75511119-6a08-4df5-9ba5-247a160103d4&sftc=1&cac=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn1
https://usc-word-edit.officeapps.live.com/we/wordeditorframe.aspx?ui=en%2DUS&rs=en%2DUS&wopisrc=https%3A%2F%2Fsempra.sharepoint.com%2Fsites%2FPrivateEditingSite2022CGR%2F_vti_bin%2Fwopi.ashx%2Ffiles%2Fbe0da961719244d7abf276a88e073db1&wdpid=72420a25&wdenableroaming=1&mscc=1&hid=5F5550A0-2087-2000-10D0-364816A9E6FC&wdorigin=Other&jsapi=1&jsapiver=v1&newsession=1&corrid=75511119-6a08-4df5-9ba5-247a160103d4&usid=75511119-6a08-4df5-9ba5-247a160103d4&sftc=1&cac=1&mtf=1&sfp=1&instantedit=1&wopicomplete=1&wdredirectionreason=Unified_SingleFlush&rct=Medium&ctp=LeastProtected#_ftn1
https://www.cpuc.ca.gov/renewable_natural_gas/
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FIGURE 10 – PG&E SERVICE AREA:  RNG PILOT PROJECTS LOCATION 

FUTURE CALIFORNIA RNG SUPPLY 
A 2016 CARB‑sponsored study by University of California (UC), Davis, “The Feasibility of 

Renewable Natural Gas as a Large Scale, Low Carbon Substitute” (the “STEPS study”), 
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anticipated that as much as 82 Bcf per year of RNG supply could become available in California 

with appropriate policy development and investment.61  The STEPS study identified that the 

largest opportunity for increasing the supply of RNG would come from landfill sites, followed 

by dairy, municipal solid waste, and waste‑water facilities. 

A more recent assessment of in-state RNG supply for transportation, conducted by GNA62, 

projects that there will be roughly 16 Bcf annually of RNG interconnected into gas pipelines in 

California by January 2024. Additionally, the CPUC has required the utilities to file an 

application in the Summer of 2023 to advance pilot projects that would convert woody biomass 

into RNG, further expanding the potential long-term supply of RNG in the state. 

Given the STEPS study results, the gas flowing from RNG sources by January 2024 is just 

the first wave of RNG expected to be eventually injected into the gas system. Therefore, going 

forward, PG&E expects to see more RNG projects as developers realize the near- and mid-term 

potential of this supply source. 

GAS ABSORPTION CAPACITY 
To encourage effective development of RNG, PG&E created the Gas Supply Absorption 

Capacity Map.63  This map is a high‑level snapshot of PG&E’s gas system that is designed to 

help contractors and developers find potential project sites by showing the relative ability (high 

to low) to accept new gas supply on PG&E transmission pipelines.  Suppliers are encouraged to 

contact PG&E to discuss opportunities to bring on RNG supplies. Currently this map is being 

revised to provide better information to potential developers.  

61 STEPS Program Study, The Feasibility of Renewable Natural Gas as a Large‑Scale, Low Carbon 
Substitute, prepared by Amy Myers Jaffe, available at:  
https://steps.ucdavis.edu/the‑feasibility‑of‑renewable‑natural‑gas‑as‑a‑large‑scale‑low‑carbon‑substitute/. 
62 https://www.gladstein.org/gna_whitepapers/an-assessment-californias-in-state-rng-supply-
for-transportation-2020-2024/ .
63 Available at:  https://www.pge.com/en_US/for-our-business-partners/interconnection-
renewables/interconnections-renewables/biomethane-map-overview.page .

https://steps.ucdavis.edu/the-feasibility-of-renewable-natural-gas-as-a-large-scale-low-carbon-substitute/
https://www.gladstein.org/gna_whitepapers/an-assessment-californias-in-state-rng-supply-for-transportation-2020-2024/
https://www.gladstein.org/gna_whitepapers/an-assessment-californias-in-state-rng-supply-for-transportation-2020-2024/
https://www.pge.com/en_US/for-our-business-partners/interconnection-renewables/interconnections-renewables/biomethane-map-overview.page
https://www.pge.com/en_US/for-our-business-partners/interconnection-renewables/interconnections-renewables/biomethane-map-overview.page
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NORTH AMERICAN SUPPLY DEVELOPMENT 

North America has an abundance of natural gas resources.  In the United States, the 

Potential Gas Committee estimates resources of 3,368 trillion cubic feet (Tcf).64  Natural gas 

resource development has improved over the past two decades as horizontal drilling and 

hydraulic fracturing has matured.  Furthermore, advancements in drilling know-how and 

improved efficiencies have improved resource development, typically at lower costs.  The U.S. 

produced almost 94 Bcf/d on average in 2021.65 Three producing regions contributed about 60 

percent of this production: the Haynesville region mainly in Louisiana and Texas, the Permian 

region in Texas and New Mexico, and the Appalachia region  mostly located in Pennsylvania, 

Ohio, and West Virginia.66 The resources that contribute to these production regions include both 

shale gas resources and associated gas from oil production.67 Most industry forecasts continue to 

predict that gas production will meet most demand outlooks in the future. 

The growth of associated gas production in the Permian Basin and eastern shale plays - the 

Haynesville and Appalachia) continue to push gas volumes from Canada, the Rocky Mountain 

area, and the Southwest towards California. These production regions interconnect with 

California via pipelines as highlighted below. 

CALIFORNIA SOURCED GAS 

Northern California sourced gas supplies come primarily from gas fields in the Sacramento 

Valley.  In 2021, PG&E’s customers obtained on average 23 MMcf/d of California sourced gas.  

PG&E anticipates that California sourced gas may increase from this level.  The primary driver 

to this growth is RNG production. 

64 http://potentialgas.org/press-release. This estimate represents the total mean technically recoverable 
resource base as of year-end 2020.  Technically recoverable resources means gas can be produced using 
currently available technology and industry practices. 
65 U.S. Energy Information Administration Natural Gas Dry Production (eia.gov) .
66 U.S. Energy Information Administration - EIA - Independent Statistics and Analysis .
67 Production - Amid uncertainty, the United States continues to be an important global supplier of 
crude oil and natural gas - U.S. Energy Information Administration (EIA) .

http://potentialgas.org/press-release
https://www.eia.gov/dnav/ng/ng_prod_sum_a_EPG0_FPD_mmcf_a.htm
https://www.eia.gov/todayinenergy/detail.php?id=52198
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U.S. SOUTHWEST GAS 

PG&E’s customers have access to three major U.S. Southwest gas producing basins—

Permian, San Juan, and Anadarko—via the El Paso and Transwestern pipeline systems. 

PG&E’s customers can purchase gas in the producing basins and transport it to California 

via interstate pipelines.  They can also purchase gas at the California Arizona border or at the 

PG&E Citygate from marketers who hold inter or intrastate pipeline capacity. 

CANADIAN GAS 

PG&E’s customers can purchase gas from various suppliers in Western Canada (British 

Columbia and Alberta) and transport it to California, primarily through the Gas Transmission 

Northwest (GTN) pipeline.  Likewise, they can also purchase these supplies at the California-

Oregon border or at the PG&E Citygate from marketers who hold interstate or intrastate pipeline 

capacity. 

ROCKY MOUNTAIN GAS 

PG&E’s customers have access to gas supplies from the Rocky Mountain area via the Kern 

River Gas Transmission Pipeline, the Ruby Pipeline and via the GTN Pipeline interconnect at 

Stanfield, Oregon. 

GAS PIPELINE CAPACITY 

INTERSTATE PIPELINE CAPACITY 
California utilities and end-use customers benefit from access to multiple supply basins, 

enhanced by produced gas-on-gas and pipeline-on-pipeline competition.  Interstate pipelines 

serving northern and central California include El Paso Natural Gas, Mojave, Transwestern, 

GTN, Paiute Pipeline Company, Ruby, and Kern River Gas Transmission pipelines.  These 

pipelines provide northern and central California with access to gas producing regions in the U.S. 

Southwest, Rocky Mountains, and in Western Canada. 
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U.S. SOUTHWEST AND ROCKY MOUNTAINS 
PG&E’s Baja Path (Line 300) is connected to U.S. Southwest and Rocky Mountain pipeline 

systems (Transwestern, El Paso, and Kern River) at and west of Topock, Arizona.  The Baja Path 

has a firm capacity of 935 MMcf/d. 

CANADA AND ROCKY MOUNTAINS 
PG&E’s Redwood Path (Lines 400/401) is connected to GTN and Ruby at Malin, Oregon.  

The Redwood Path has a firm capacity of 2,060 MMcf/d. 

IN‑STATE PIPELINES 
PG&E continues to accelerate the analysis of the existing pipeline system for opportunities 

to minimize rate increases for our customers by reducing our expenses, look for new 

opportunities for load growth and to decarbonize by increasing throughput of RNG.  PG&E is 

actively pursuing a variety of initiatives including electrification opportunities on radial feeds 

where several miles of pipe are in place to serve a small handful of customers, pruning the 

system of pipe that is underutilized or no longer serving customers, downrating lines, and 

elimination or streamlining projects.  Electrifying these customers and decommissioning the 

pipeline will achieve greater cost savings in the long term.  These opportunities will also help 

inform PG&E’s longer-term efforts, in partnership with cities, to strategize where to reduce our 

spending and predict long-term gas needs more accurately. 

GAS STORAGE 

Northern California is served by several gas storage facilities in addition to the longstanding 

PG&E fields at McDonald Island, Los Medanos, and a 25 percent ownership in Gill Ranch 

Storage.68  These facilities combine for a total inventory of 167 Bcf, with 35 Bcf under PG&E 

management. 

68 PG&E also has operated the Pleasant Creek storage field.  The Decision (D.) 19-09-025 for the 2019 
Gas Transmission and Storage rate case, Ordering Paragraph 42, adopted PG&E’s proposal to sell or 
decommission the Pleasant Creek storage field. 
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Other Northern California storage providers consist of Gill Ranch Storage, LLC (a 20 Bcf 

facility that was co-developed with PG&E), Wild Goose Storage, LLC, Lodi Gas Storage, LLC, 

and Central Valley Storage, LLC.  The abundant storage capacity in Northern California has the 

effect of creating ample liquidity in the market both in Northern California and in other parts of 

the West. 

Within the past ten years, Northern California natural gas storage facilities have experienced 

regulatory changes.  In response to the Southern California Gas Company’s Aliso Canyon 

Storage natural gas leak in October 2015, the California Department of Conservation, Geologic 

Energy Management Division (CalGEM), previously known as the Division of Oil Gas and 

Geothermal Resources (DOGGR), adopted new natural gas storage well safety regulations across 

California.  Key elements of these new rules included requiring all operators to submit risk and 

integrity management plans, well casing inspection and pressure testing plans, and a schedule to 

convert or retrofit wells to tubing and packer.69  Packers seal off the annulus space in the casing 

and limit the gas flow to the smaller diameter inner tubing only, which is forecasted to reduce 

traditional storage well performance on average by 40 percent.70   Partly in response to the new 

regulations, PG&E proposed a Natural Gas Storage Strategy (NGSS) in its 2019 Gas 

Transmission and Storage (GT&S) Rate Case.  Specifically, PG&E proposed to exit the 

commercial storage market and focus on reliability services.  As a part of the NGSS, PG&E 

proposed to sell or decommission its Los Medanos and Pleasant Creek storage facilities.  The 

CPUC approved the NGSS in Decision (D.) 19-09-025. 

On December 1, 2020, PG&E announced the sale of the Pleasant Creek natural gas storage 

field, located in Yolo County, California.  The Pleasant Creek field is the smallest of four 

underground natural gas storage fields owned wholly or partly by PG&E. 

In PG&E’s 2023 General Rate Case application, filed at the CPUC on June 30, 2021, PG&E 

proposed updates to the NGSS in response to evolving CalGEM regulations.  These updates 

include a proposal to retain the Los Medanos storage facility while still decommissioning or 

69 Geologic Energy Management Division Statutes & Regulations January 2022 (ca.gov) 
https://www.conservation.ca.gov/index/Documents/CALGEM-SR-1%20Web%20Copy.pdf 
70 Workpaper Table 7-37. Pacific Gas and Electric Company 2023 General Rate Case Workpapers. 

https://www.conservation.ca.gov/index/Documents/CALGEM-SR-1%20Web%20Copy.pdf
https://www.conservation.ca.gov/index/Documents/CALGEM-SR-1%20Web%20Copy.pdf
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selling the Pleasant Creek storage facility.  The proposal to retain Los Medanos is in lieu of 

drilling additional new wells at the McDonald Island facility to meet the utility’s firm withdrawal 

obligations.  PG&E’s proposed NGSS updates are pending before the CPUC as of mid-2022. 

Last, in March 2019, PG&E submitted an underground storage risk and integrity 

management plan and accompanying field specific well risk evaluation and construction standard 

implementation plan (2019 Implementation Plan) to CalGEM consistent with CalGEM’s 

regulations.  After input and feedback from CalGEM, PG&E submitted a revised implementation 

plan in January 2021 (2021 Revised Implementation Plan), which details our well testing, 

conversion, and risk management plans.  In June 2021, CalGEM approved the 2021 Revised 

Implementation Plan with some additional requirements.  Consistent with the 2021 Revised 

Implementation Plan, PG&E expects all new wells to be drilled and existing wells converted to 

tubing and packers by 2026. 

OTHER CALIFORNIA STORAGE FACILITIES 

In addition to storage services offered by PG&E, there are four other storage providers in 

Northern California:  Wild Goose Storage, LLC; Gill Ranch Storage, LLC; Central Valley Gas 

Storage, LLC; and Lodi Gas Storage, LLC.  These facilities have an estimated total working gas 

capacity of roughly 132 Bcf71. 

POLICIES IMPACTING FUTURE GAS SUPPLY AND ASSETS 
OVERVIEW 

California’s policies to reduce GHGs are expected to impact gas supply and assets.  PG&E 

is responding to these policies and actively planning for and implementing programs to 

decarbonize existing gas throughput, supporting RNG adoption, supplying hard to electrify 

industries, and planning to utilize the gas system as a long-term energy storage mechanism. 

71 Capacities derived from information provided by Independent Storage Providers. 
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 RENEWABLE NATURAL GAS 

As a result of various policy and regulatory changes to decarbonize gas throughput, PG&E 

is seeing an influx of requests to interconnect RNG to utility pipelines in Northern California.  

RNG producers are leveraging available grants and incentives to encourage the production of 

RNG to reduce GHG emissions from these biogas-sources and for use as an alternative fuel 

source for transportation and other end use customers.  PG&E is engaged in the following efforts 

regarding RNG: 

• Procuring RNG for all PG&E-owned Compressed Natural Gas (CNG) fueling stations;

• Actively working with RNG developers to interconnect their projects through the

biomethane program;

• Working to file an application to advance woody biomass pilot projects under CPUC

D. 22-02-025;

• Planning for implementation of biomethane (RNG) procurement for core customers

under CPUC Decision 22-02-025; and

• Participation in various Research and Development (R&D) efforts to further understand

and develop new methods and technologies to produce RNG that reduce the carbon

intensity of the gas in the pipeline.
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MONETARY INCENTIVE PROGRAM 

D.15‑06‑029 established a biomethane monetary incentive program that included $40

million to encourage biomethane producers to design, construct, and safely operate projects that 

interconnect and inject biomethane into California’s natural gas utilities’ pipeline systems. 

D.19‑12‑009 implements an Incentive Reservation System for the biomethane monetary

incentive program established in D.15‑06‑029.  The Incentive Reservation System opened to 

applications on February 3, 2020, and the queue is published on the CPUC’s RNG website.72 

D.20-12-031 authorized an additional $40 million of RNG project incentive funding sourced

from Cap-and-Trade allowance auction proceeds subject to projects meeting applicable CARB 

program regulations. 

Based on information provided on the CPUC’s RNG website, seven projects have received a 

total of approximately $29.5 million of funding under the incentive program, leaving $50.5 

million remaining in the program.   

RESEARCH AND DEVELOPMENT 

PG&E’s R&D RNG roadmap73 further outlines PG&E’s goals for incorporating RNG into 

the supply portfolio. 

HYDROGEN 

Hydrogen, H2, is seen as a game changer in decarbonizing the gas supply and sectors that 

will be difficult to electrify.  To achieve the goals set forth in SB 100, discussed below, 

California will likely need to incorporate H2 into the portfolio of green fuels for various sectors.  

Many other countries have already embraced H2 and fuel cell technology to reduce their carbon 

footprint.   

72 https://www.cpuc.ca.gov/renewable_natural_gas/ .
73 https://www.pge.com/pge_global/common/pdfs/for-our-business-partners/interconnection-
renewables/interconnections-renewables/RNG_Roadmap_2020.pdf. 

https://www.cpuc.ca.gov/renewable_natural_gas/
https://www.pge.com/pge_global/common/pdfs/for-our-business-partners/interconnection-renewables/interconnections-renewables/RNG_Roadmap_2020.pdf
https://www.pge.com/pge_global/common/pdfs/for-our-business-partners/interconnection-renewables/interconnections-renewables/RNG_Roadmap_2020.pdf
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Given the momentum, California, through the Governor’s Office of Business and Economic 

Development, is in the process of unifying Northern and Southern California efforts into a single 

application for the upcoming DOE (U.S. Department of Energy) RFP (Request For Proposals) 

for hydrogen infrastructure investment. This will be an important step in taking advantage of the 

geographic diversity in the northern and southern portions of the state. 

Additionally, the California IOUs are working together on an action plan for incorporating 

H2 into the pipelines through pilot and demonstration projects to help inform an eventual 

hydrogen injection standard.  

HYDROGEN STORAGE (CONVENTIONAL AND NEW TECHNOLOGY) 

H2 has many potential applications.  One such application is to produce H2 through 

electrolysis from excess renewable energy and store it in the pipeline system (or dedicated 

underground storage facilities) for later use. Such uses may include H2 as fuel for electric 

generation to backup intermittent renewable generation.  H2 storage has great potential for 

longer-term storage that current electric battery storage technology is unable to serve.  Moreover, 

H2 storage can provide clean fuel for electric generation at larger volumes as renewable 

generation experiences seasonal intermittency.  Battery storage technology currently cannot 

provide the scale needed to backup seasonal intermittency. 



NORTHERN CALIFORNIA 

84 

CNG AS RAIL AND LNG AS MARINE FUEL 

As mentioned above in the Gas Demand section, there is tremendous opportunity for growth 

in the rail and marine markets.  The gas supply needed for this demand will need to come from 

cleaner sources of fuel such as RNG and H2. Additionally, LNG infrastructure would need to be 

developed at the appropriate scale to meet marine demand for LNG. 
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REGULATORY ENVIRONMENT 

OVERVIEW 

This section provides an overview of the existing and near-term regulatory policies and their 

effect on the Northern California gas system and its users. 

Given the anticipated state and federal regulatory policies surrounding storage, 

transportation, inspection, and capacity requirements, the cost to safely and reliably operate 

PG&E’s gas system will continue to rise.  At the same time, a decline in throughput—which 

PG&E anticipates is a result of California’s GHG reduction goals and cities taking action to 

establish new electric codes and ordinances—will mean those costs will be spread over fewer 

therms and possibly fewer customers. Unless the evolution of the gas system is well managed, 

rising costs combined with reduced throughput would impact the affordability of gas for 

customers. 

Furthermore, despite readily available domestic gas supply and operational innovation, the 

complex regulatory environment and evolving policies are likely to create price uncertainty in 

the medium to long term. 

FEDERAL AND CANADIAN REGULATORY MATTERS 

PG&E actively participates in FERC ratemaking proceedings for interstate pipelines 

connected to PG&E’s system since these proceedings can impact the cost of gas delivered, the 

reliability of gas supply, and the services provided to the PG&E’s gas customers.  PG&E also 

participates in FERC proceedings of general interest to the extent they affect PG&E’s operations 

and policies or natural gas market policies generally. 

GTN AND RUBY PIPELINES 
Gas Transmission Northwest (GTN) and their shippers settled during pre-rate case 

negotiations with no rate increase for two years beginning on January 1, 2022. GTN has also 

filed a certification application in October 2021 for its Xpress Project that PG&E has intervened 

in and are monitoring for impacts on PG&E’s customers.  The proposed project will create 150 
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MDth/d of incremental mainline capacity on GTN’s system.  The in-service date is November 1, 

2023. 

On March 31, 2022, Ruby Pipeline, LLC (Ruby) filed to reorganize under Chapter 11 of the 

United States Bankruptcy Code in response to an upcoming debt repayment obligation.74  PG&E 

will follow this event to limit the impacts to PG&E’s operations and policies or natural gas 

market policies. 

EL PASO NATURAL GAS COMPANY 
On April 21, 2022, FERC issued an order initiating an investigation to determine whether 

the rates currently charged by El Paso Natural Gas Company, L.L.C. (“El Paso”) are just and 

reasonable and setting the matter for hearing.  PG&E is monitoring the proceeding.  

OTHER PIPELINES 
There are currently no significant regulatory issues regarding Kern River Gas Transmission 

(Kern River); or Transwestern Pipeline Company, LLC (Transwestern) pipelines. 

CANADIAN REGULATORY MATTERS 

PG&E continually monitors Canadian regulatory matters that can impact PG&E’s 

customers.  Currently, no regulatory issues are currently present. 

FERC AND CAISO GAS-‑ELECTRIC COORDINATION ACTIONS 

While there are no general inquiries or proceedings at FERC addressing gas-electric 

coordination, the California Independent System Operator (CAISO), which is FERC-

jurisdictional, has ongoing policy initiatives that may impact gas demand, supply, and prices.  

These initiatives include: 

• Day-Ahead Market Enhancements; and

• Extended Day-Ahead Market

74 https://cases.ra.kroll.com/rubypipeline/Administration. 

https://cases.ra.kroll.com/rubypipeline/Administration
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These policy initiatives will need FERC approval before the proposed changes can be 

implemented. 

STATE REGULATORY MATTERS 

CALIFORNIA STATE SB 100 AND CARBON NEUTRALITY EXECUTIVE ORDER 

On September 10, 2018, Governor Brown signed into law SB 100, which further increases 

the Renewable Portfolio Standard (RPS) targets and includes the following key requirements: 

• Accelerates the RPS to 50 percent by 2026 and increases the RPS to 60 percent by 2030;

• Creates a separate state policy that requires 100 percent of all retail sales of electricity to

serve end-use customers and 100 percent of electricity procured to serve state agencies to

come from RPS-eligible or zero ‑carbon resources by 2045; and

• Requires the CPUC, in consultation with the CAISO and other balancing authorities, to

issue a joint report to the Legislature by January 1, 2021, and every four years thereafter,

that evaluates the anticipated costs and benefits of the 100 percent clean policy to

electric, gas, and water utilities, including customer rate impacts and benefits.

Additionally, Governor Brown signed an EO on September 10, 2018, establishing a new 

statewide goal to achieve carbon neutrality by 2045 across all sectors of the California economy 

and to achieve and maintain net negative GHG emissions thereafter.  Implementation of the 

order will require California to undertake additional decarbonization and carbon removal efforts.  

CARB is developing California’s plan for achieving carbon neutrality in its Climate Change 

Scoping Plan Update, due to be completed by the end of 2022.75 

75 CARB Scoping Plan, available at: https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-
scoping-plan. 

https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan
https://ww2.arb.ca.gov/our-work/programs/ab-32-climate-change-scoping-plan
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PIPELINE SAFETY 

Since 2011, the CPUC and the California State Legislature have adopted a series of 

regulations and bills that reinforce the setting of public and employee safety as the top priority 

for the state’s gas utilities.  In particular, Senate Bill (SB) 705 mandated that gas operators 

develop and implement safety plans that are consistent with the best practices in the gas industry. 

On March 15, 2022, PG&E filed its 2022 Gas Safety Plan with the CPUC, which explains 

how PG&E puts the safety of the public, customers, employees, and contractors first, and details 

gas safety work performed in 2021. The Gas Safety Plan is reviewed and updated annually in 

accordance with General Order 112-F Section 123.2(k), and Public Utilities Code Sections 961 

and 963.1. 

Additionally, PG&E submits the following reports to the CPUC: (1) semi‑annual Gas 

Transmission & Storage Compliance Report; (2) annual Gas Distribution Pipeline Safety Report; 

(3) annual Risk Spending Accountability Report; and (4) annual Safety Performance Metrics

Report.  These reports are designed to provide the CPUC and other interested stakeholders with

insight into the amount of safety, reliability, and maintenance ‑related work PG&E has

completed over the course of the reporting period and/or performance in key safety areas.

Below are selected highlights from PG&E’s 2021 reports and the Gas Safety Plan which 

further demonstrate PG&E’s commitment to pipeline safety: 

• Asset Management System: PG&E maintains an asset management system to help drive

the business toward achieving its commitment to the safe, reliable, and affordable

management and operation of PG&E’s gas assets.  Using the Publicly Available

Specification (PAS) 55: 2008 and International Organization for Standardization (ISO)

55001:  PG&E’s asset management system focuses on: (1) knowing the condition of the

assets; (2) understanding the risks to those assets; (3) implementing asset risk reduction

strategies; (4) maintaining asset condition and performance; and (5) balancing asset cost,

risk, and performance in pursuit of the asset management strategic objectives.

• Process Safety: Guided by the elements set by the Center for Chemical Process Safety,

PG&E’s commitment to implement process safety aligns with American Petroleum
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Institute (API) Recommended Practice (RP) 754 Process Safety Performance Indicators 

for the Refining and Petrochemical Industries.  A risk-sorting criterion to track and trend 

process safety leading and lagging indicators is used to identify emerging issues before 

incidents occur.  The Process Safety team continued to review changes to existing 

procedures and standards and new procedures and standards in order to help Gas 

Operations operate and maintain safe facilities and consistently implement process safety 

practices.  

• In-Line Inspection (ILI): PG&E’s current goal is to upgrade the gas transmission

pipeline system to be capable of ILI for over 4,500 transmission pipeline miles by the end

of 2036, which is approximately 69 percent of PG&E’s GT pipeline miles.  As of

December 31, 2021, PG&E has successfully upgraded 46 percent of the GT pipeline

system, resulting in approximately 2,956 miles of piggable transmission lines.

• Third-Party Dig-Ins: In 2021, PG&E experienced 0.91 third-party dig-ins per 1,000

Underground Service Alert (USA) tickets, outperforming its 2021 target of 1.07 third-

party dig-ins per 1,000 tickets.

• Community Pipeline Safety Initiative (CPSI): A multi-year program designed to

enhance safety by improving access to pipeline rights-of-way. To date, the program has

cleared more than 99 percent of the work scope, including approximately 1,544

vegetation miles and 359.9 structure miles. Pending outstanding municipality and

customer agreements, and receipt of long-lead time permits, the remaining 8.38 miles of

vegetation and 0.02 miles of structure clearing has been extended to at least December

2022. For areas with completed CPSI work, PG&E remains committed to keeping the

area above and around the pipeline clear through our ongoing Gas Transmission

Vegetation Management Program.
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STORAGE SAFETY 

In response to the Southern California Aliso Canyon Storage natural gas leak in October 

2015, the California Department of Conservation, Geologic Energy Management Division 

(CalGEM) adopted new safety regulations concerning natural gas storage wells across 

California.  Key elements of these new rules included requiring all operators to submit risk and 

integrity management plans, well casing inspection and pressure testing plans, and a schedule to 

convert or retrofit wells to tubing and packer.   The elimination of the annulus flow could reduce 

traditional well performance on average by 40 percent.  

Partly in response to the new regulations, PG&E proposed a Natural Gas Storage Strategy 

(NGSS) in its 2019 Gas Transmission and Storage (GT&S) Rate Case.  Specifically, PG&E 

proposed to exit the commercial storage market and focus on reliability services.  As a part of the 

NGSS, PG&E proposed to sell or decommission its Los Medanos and Pleasant Creek storage 

facilities.  The CPUC approved the NGSS in Decision (D.) 19-09-025. 

In its 2023 General Rate Case application, filed at the CPUC on June 30, 2021, PG&E 

proposed updates to the NGSS in response to evolving CalGEM regulations.  These updates 

include a proposal to retain the Los Medanos storage facility while still decommissioning or 

selling the Pleasant Creek storage facility.   The proposal to retain Los Medanos is in lieu of 

drilling additional new wells at the McDonald Island facility to meet our firm withdrawal 

obligations.  PG&E’s proposed NGSS updates are still pending before the CPUC. 

In March 2019, PG&E submitted an underground storage risk and integrity management 

plan (R&IMP) and accompanying field specific well risk evaluation and construction standard 

implementation plan (2019 Implementation Plan) to CalGEM consistent with CalGEM’s 

regulations.  After input and feedback from CalGEM, PG&E submitted a revised implementation 

plan in January 2021 (2021 Revised Implementation Plan), which details our well testing, 

conversion, and risk management plans.  In June 2021, CalGEM approved the 2021 Revised 

Implementation Plan with some additional requirements.  Consistent with the 2021 Revised 

Implementation Plan, PG&E expects all new wells to be drilled and existing wells converted to 

tubing and packers by of 2026. 
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CITIES, REGULATORS, AND AIR DISTRICTS PURSUE ELECTRIFICATION 
Local governments continue to take steps towards electrification at the city and county level 

with new electric “reach” building codes that require or give preference to electric new 

construction.76  The California Public Utilities Commission has also proposed a removal of gas 

line extension allowances, discounts, and refunds within the Building Decarbonization OIR 

(R.19-01-011).  PG&E’s position was to not oppose a removal of residential gas line extension 

allowances, but to request that allowances remain for non-residential customers that provide a 

financial or environmental benefit to ratepayers. 

The spread of all-electric new construction and the consideration of point-of-sale bans on 

gas furnaces and water heaters suggests a future flattening of demand for gas in buildings. 

KNOWN REGULATORY HURDLES 
Federal regulation along with state and local climate action goals are set to create an 

evolving and time challenging environment for gas utilities and customers.  To succeed in 

achieving operational safety and climate action goals, the following hurdles need to be 

addressed: 

• As regulations continue to be revised and updated, the cost of providing a safe and

reliable gas system will continue to rise.  This increase in cost, paired with state and local

GHG goals, are expected to drive down gas throughput.  Lower gas throughput will likely

result in a higher cost per‑therm for customers if the evolution is not well-managed.

• While there is significant potential for renewable gas (RG) to replace some portion of

natural gas supply, the current investments and incentives for RG end-use principally

favor the transportation sector.  With the clear financial advantage towards transportation,

there is comparatively little RG available to establish a consistent RG supply to meet

PG&E’s customer or third‑party needs now that an RG standard has been established.  If

this is to change, California will have to balance the funding mechanisms between the

76 “California’s Cities Lead the Way on Pollution-Free Homes and Buildings.” Sierra Club, June 16, 
2022:  https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-
buildings. 

https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-buildings
https://www.sierraclub.org/articles/2021/07/californias-cities-lead-way-pollution-free-homes-and-buildings
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transportation sector and other sectors so that RG project developers have opportunities 

to supply RG towards an RG standard or the transportation sector. 

California’s gas system is going through unprecedented changes.  As it evolves, it is 

important that regulatory bodies and the utilities work together to ensure that Californians 

continue to have access to clean, reliable, and affordable energy. 

OTHER REGULATORY MATTERS 

OVERVIEW 

This section includes PG&E’s GHG and Cap-and-Trade reporting and discusses other 

regulatory matters that may impact Northern California’s gas system. 

PG&E is participating in several OIRs, which address crucial topics that will impact the 

California gas system.  For example, the:   

• Biomethane OIR (R.13‑02‑008) helped the utilities make RNG interconnections more

efficient and affordable across California as well as established an RNG procurement

program for core customers.

Gas System Planning OIR (R.20‑01‑007) which will allow the utilities to: (1) develop 

updated reliability standards that are in line with current and future operational challenges of gas 

system operators, (2) improve coordination between gas utilities and gas ‑fired generators, and 

(3) develop and implement a long ‑term strategy to work towards California’s decarbonization

goals.

GHG REPORTING AND CAP-AND-TRADE OBLIGATIONS 

In March 2022, PG&E Gas Operations reported to the U.S. Environmental Protection 

Agency (EPA) GHG emissions in accordance with 40 Code of Federal Regulations Part 98 in 

four primary categories: GHG emissions in reporting year 2021 resulting from combustion at 

seven compressor stations, where the annual emissions exceed 25,000 metric tons of CO2 

equivalent (mtCO2e); the GHG emissions resulting from combustion of all customers except 

customers consuming more than 460 MMscf; certain vented and fugitive emissions from the 
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seven compressor stations and natural gas distribution system; and GHG emissions from 

transmission pipeline blowdowns. 

In April 2022, PG&E reported to CARB GHG emissions approximately 42.5 million 

mtCO2e (metric tons carbon dioxide equivalent) in these primary categories for reporting year 

2021: GHG emissions resulting from combustion at seven compressor stations and one 

underground gas storage facility, where the annual emissions exceed 10,000 mtCO2e; the GHG 

emissions resulting from combustion of delivered gas to all customers; and vented and fugitive 

emissions from seven compressor stations and one underground gas storage facility. 

Both the seven compressor stations obligation and PG&E’s natural gas supplier 

obligation subject to the CARB mandatory reporting are subject to the CARB Cap-and-Trade 

Program.  In 2021, CARB estimated that PG&E’s responsibility for compliance obligations of 

GHG emissions as a natural gas supplier was approximately 17.9 million mtCO2e for reporting 

year 2020.  CARB will issue the final 2020 PG&E’s compliance obligations of GHG emissions 

as a natural gas supplier in October 2022. 

In June 2021, PG&E filed the 2020 Annual Natural Gas Leakage Abatement Report and 

reported 3 billion standard cubic feet (Bscf) of methane emissions from intentional and 

unintentional releases.  The annual report is a partial fulfillment of Rulemaking (R.) 15-01-008 to 

adopt rules and best practices aiming to reduce methane emissions from the Natural Gas System 

in application of SB 1371. 

In addition, PG&E filed its two-year Leak Abatement Compliance Plan in March 2022. 

This plan addresses the 26 best practices outlined in the Leak Abatement OIR D.17-06-015. It 

emphasizes minimizing methane emissions through changes to policies and procedures, 

personnel training, leak detection, leak repair and leak prevention. PG&E’s plan includes 

transitioning from the three-year gas distribution leak survey cycle to optimized leak surveys, 

potential reduction of the Super Emitter threshold, extending blowdown reduction strategies to 

compressor station and storage facilities, lowering the pipeline pressure to near zero for 

scheduled transmission projects and applying degassing technologies for In-Line Inspection (ILI) 

and lower volume transmission projects. 
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Finally, PG&E is an active member and founding partner in the voluntary EPA Natural 

Gas STAR and Methane Challenge Programs, respectively, where annual reports are submitted 

to the EPA showcasing PG&E’s efforts and best practices to reduce methane emissions.  Each 

year, on a mandatory basis, PG&E reports its methane emissions to the California Public Utilities 

Commission and, on a voluntary basis, also reports—and obtains third-party verification for—a 

more comprehensive corporate greenhouse gas emissions inventory, including PG&E’s methane 

emissions. Each year, PG&E also completes and publishes the Edison Electric Institute (EEI) 

and American Gas Association (AGA) voluntary Environmental, Social, Governance (ESG) and 

Sustainability reporting templates for investors, which includes methane emissions. PG&E 

believes it’s essential that investors, customers, policymakers, and other stakeholders have access 

to information on PG&E’s emissions profile. In addition, PG&E is committed through its 1-

million-ton challenge to reduce GHG emissions from company operations through 2022.  

PG&E’s strategy to meet this goal includes increased leak survey and repair, removing high-

bleed pneumatic devices, replacing vintage distribution main, and reducing transmission pipeline 

blowdowns. 

BIOMETHANE OIR R.13‑02‑008 PHASE 3 

On July 5, 2018, the CPUC reopened R.13‑02‑008 Phase 3 and ordered the joint California 

utilities to propose a joint RNG interconnection tariff and interconnection agreements. 

On October 28, 2020, the CPUC approved the joint utilities’ Standard Renewable Gas 

Interconnection Tariff pursuant to D. 20-08-035 which established standards and requirements to 

permit the safe injection of RNG into a jurisdictional common carrier pipeline.  

The CPUC also instituted a Reservation System in D.19‑12‑009 that became effective as of 

February 3, 2020, for the biomethane incentive program implemented by D.15‑06‑029. 

BIOMETHANE OIR R.13‑02‑008 PHASE 4 

On November 21, 2019, the CPUC issued a Ruling to establish Phase 4 of the proceeding 

that will address injection of renewable H2 into gas pipelines and implementation of SB 1440 

(RNG procurement).  
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On February 24, 2022, the CPUC approved D.22-02-025 implementing Senate Bill 1440 

establishing a framework of a mandatory Biomethane Procurement Program. This Biomethane 

Procurement Program will assist the state in meeting short-lived climate pollutant emissions 

reduction goals by requiring the Joint Utilities to procure biomethane (RNG) produced from 

organic waste for their core customers. 

On April 5, and 6, 2022, the Joint Utilities hosted public workshops to discuss the Standard 

Biomethane Procurement Methodology (SBPM) that included panelists from each stakeholder 

group. The Joint Utilities are directed to file a joint Tier 2 Advice Letter with a report of the 

workshop and feedback received. On April 22, 2022, the Joint Utilities hosted a separate public 

workshop to discuss the Renewable Gas Procurement Plan (RGPP) that also included panelists 

from each stakeholder group. The Joint Utilities are directed to file a Tier 1 Advice Letter to 

establish a template RGPP. The joint utilities plan to file a new application outlining three 

distinct H2 projects to further understand capabilities of H2 and inform a statewide injection 

standard.  

GAS SYSTEM PLANNING OIR R.20‑01‑007 

The CPUC has an in-progress Rulemaking - Order Instituting Rulemaking to “Establish 

Policies, Processes, and Rules to Ensure Safe and Reliable Gas Systems in California and 

Perform Long-Term Gas System Planning.”  This proceeding will be conducted in two tracks 

and will: (1) develop and adopt as necessary updated reliability standards that reflect current and 

future operational challenges to gas system operators, (2) determine the regulatory changes to 

improve coordination between gas utilities and gas-fired generators, and (3) implement a long-

term planning strategy to manage the transition away from natural gas-fueled technologies to 

meet California’s decarbonization goals.  This proceeding is currently in track two. 
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ABNORMAL PEAK DAY DEMAND AND SUPPLY 

APD DEMAND FORECAST 

The Abnormal Peak Day (APD) forecast is a projection of demand under extreme weather 

conditions.  PG&E defines an APD as a 1-in-90 year cold temperature event. The 1-in-90 

temperature corresponds to a 28.3 degree Fahrenheit system weighted mean temperature across 

the PG&E system.  The PG&E core demand forecast corresponding to a 28.3 degree Fahrenheit 

temperature is estimated to be approximately 3.0 Bcf/d.  The PG&E load forecast shown here 

excludes all noncore demand and excludes all electric generation (EG) demand.  Under an APD 

design scenario PG&E is only required to ensure that it can supply enough gas to core customers 

on the system.   

The APD core forecast in the table below is developed using the observed relationship 

between historical daily weather and core usage data.  This relationship is then used to forecast 

the core load under APD conditions. 

APD SUPPLY REQUIREMENT FORECAST 

For APD planning purposes, supplies will flow under core Procurement’s firm capacity, any 

as-available capacity, and capacity made available pursuant to supply diversion arrangements.  

Supplies could also be purchased from noncore suppliers.  Flowing supplies may come from 

Canada, the U.S. Southwest, the Rocky Mountain region, SoCalGas, and California production.  

Also, a significant part of the APD demand will be met by storage withdrawals from PG&E’s 

and independent storage providers’ underground storage facilities located within Northern and 

Central California. 

PG&E’s Core Gas Supply Department is responsible for procuring adequate flowing 

supplies to serve approximately 80 percent of PG&E’s core gas usage. Core aggregators provide 

procurement services for the remaining balance of PG&E’s core customers and have the same 
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obligation as PG&E Core Gas Supply to make and pay for all necessary arrangements to deliver 

gas to PG&E to match the use of their customers. 

In previous extreme cold weather events, PG&E has observed a drop in flowing pipeline 

supplies.  Supply from Canada is affected as cold weather drops south from Canada with a two- 

to three-day lag before hitting PG&E’s service territory.  There is also impact on supply from the 

Southwest.  While prices can influence the availability of supply to PG&E’s system, cold 

weather can affect producing wells in the basins, which in turn can affect the total supply to the 

PG&E system and others. 

If core supplies are insufficient to meet core demand, PG&E can divert gas from noncore 

customers, including EG customers, to meet demand.  PG&E’s tariffs contain diversion and 

Emergency Flow Order non‑compliance charges that are designed to cause the noncore market to 

either reduce or cease its use of gas, if required.  Since little, if any, alternate fuel‑burn capability 

exists today, supply diversions from the noncore would necessitate those noncore customers to 

curtail operations.  Under supply‑shortfall conditions—such as an APD—a significant portion of 

EG customers could be shut down potentially impacting electric system reliability. 
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TABLE 19 – FORECAST OF CORE GAS DEMAND AND SUPPLY ON 
AN ABNORMAL PEAK DAY (APD) 

(MMcf/d) 

Line 
No. 2022-23 2023-24 2024-25 

1 APD Core Demand (1) 3,057 3,062 3,070 

2 Independent Storage Provider 
Withdrawal (2) 2,162 2,162 2,162 

3 Firm Flowing Supply (3) 3,051 3,051 3,051 

4 Projected Resources to Meet 
Demands (4) 4,232 4,193 4,108 

Notes: 
(1) Includes PG&E’s Gas Procurement Department’s and other Core Aggregator’s core
customer demands.  APD core demand forecast is calculated for 28.3 degrees F system
composite temperature, corresponding to 1-in-90-year cold temperature event. PG&E uses
a system composite temperature based on six weather sites.
(2) The Independent Storage Provider Withdrawal is based on information provided by
the Independent Storage Providers to PG&E and internal analysis by PG&E.
(3) The Firm Flowing Supply includes firm Redwood and Baja capacities and nominal
amounts of California gas production.  These values are those currently approved for use
within PG&E.
(4) Projected Resources to Meet Demands (Line No. 4) are less than the sum of
Independent Storage Provider Withdrawal (Line No. 2) and Firm Flowing Supply (Line
No. 3) because PG&E’s system cannot simultaneously accommodate all flowing supplies
and all storage withdrawals.  This number is designed for a 1-in-10 design scenario while
an APD is a 1-in-90 design scenario, meaning this number may not be representative of
what the actual supply on a 1-in-90 day will be, but is sufficient to meet all APD Core
demand.
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The tables below provide peak day demand projections on PG&E’s system for both winter 

month (December) and summer month (August) periods under PG&E’s high Peak Day Demand 

Cases. 

TABLE 20– WINTER PEAK DAY DEMAND 
(MMcf/d) 

Year 

Core Unadjusted 
for Building 

Electrification 

Building 
Electrification 

Modifier 

Core With 
Building 

Electrification 

Noncore 
Non-EG 

EG, 
Including 
SMUD 

Total 
Demand 

2022-
2023 2,574 -2 2,572 458 897 3,927 

2023-
2024 2,579 -4 2,575 460 908 3,942 

2024-
2025 2,585 -6 2,579 475 929 3,984 

2025-
2026 2,591 -8 2,582 488 983 4,054 

2026-
2027 2,600 -11 2,589 489 1,006 4,085 

2027-
2028 2,609 -17 2,592 490 1,021 4,104 

The core demand in the Winter Peak Day Demand table is developed using the observed 

relationship between historical daily weather and core gas usage. This relationship is then used to 

forecast the core load under a 1-in-10 temperature scenario. The building electrification modifier 

represents the California Energy Commission’s 2021 Integrated Energy Policy Report Additional 

Achievable Fuel Substitution (Low Case, AAFS 2)77. The projection in the AAFS 2 represents 

the building electrification, moving from natural gas use to electric use.  The noncore Non-EG 

forecast is the average daily December demand under 1-in-10 Cold and Dry conditions.  Last, the 

EG, including SMUD projection is the 90th percentile for the months of December through 

February under 1-in-10 Cold, Dry Hydro Demand conditions. 

77 https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2021-
integrated-energy-policy-report .

https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2021-integrated-energy-policy-report
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2021-integrated-energy-policy-report
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TABLE 21 – SUMMER PEAK DAY DEMAND 
(MMcf/d) 

Year 

Core 
Unadjusted 
for Building 

Electrification 

Building 
Electrification 

Modifier 

Core With 
Building 

Electrification 

Noncore 
Non-EG 

EG, 
Including 
SMUD 

Total 
Demand 

2022 353 -3 351 585 979 1,914 

2023 340 -5 335 598 929 1,892 

2024 330 -7 323 610 927 1,860 

2025 319 -10 309 615 853 1,777 

2026 309 -13 296 616 978 1,890 

2027 304 -17 287 616 1,025 1,929 

 The core and noncore Non-EG demands in the Summer Peak Day Demand table represent 

the average August daily summer demand under 1-in-10 cold and dry conditions.  The building 

electrification modifier represents the California Energy Commission’s 2021 Integrated Energy 

Policy Report Additional Achievable Fuel Substitution (Low Case, AAFS 2).  Last, the EG 

including SMUD demand forecast is the 90th percentile for the months of July through 

September under 1-in-10 cold and dry conditions. 
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2022 CALIFORNIA GAS REPORT 

NORTHERN CALIFORNIA – TABULAR DATA 
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LINE 2017 2018 2019 2020 2021
GAS SUPPLY TAKEN

CALIFORNIA SOURCE GAS
1 Core Purchases 0 0 0 0 0
2 Customer Gas Transport & Exchange 42            49            62            63 60 
3 Total California Source Gas 42            49            62            63 60 

OUT-OF-STATE GAS
  Core Net Purchases

6 Rocky Mountain Gas 178          161          170          158 158 
7 U.S. Southwest Gas 84            58            58            41 29 
8 Canadian Gas 319          303          286          379 410 

  Customer Gas Transport 
10 Rocky Mountain Gas 461          367          486          416 329 
11 U.S. Southwest Gas 304          430          599          505 539 
12 Canadian Gas 832          957          888          927 933 
13      Total Out-of-State Gas 2,178       2,276       2,487       2,425 2,397            
14 STORAGE WITHDRAWAL(2) 328          397          350          252 344 
15 Total Gas Supply Taken 2,548       2,722       2,898       2,740 2,801            

GAS SENDOUT
CORE

19 Residential 483          489          503          495 488 
20 Commercial 220          225          226          196 209 
21 NGV 7 7 7 7 7 
22   Total Throughput-Core 710          721          736          698 704 

NONCORE
24 Industrial 543          562          534          467 453 
25 Electric Generation (1) 698          855          865          895 964 
26 NGV 2 3 4 3 4 
27   Total Throughput-Noncore 1,244       1,421       1,403       1,365 1,421            
28 WHOLESALE 9 9 9 8 8 
29 Total Throughput 1,963       2,151       2,148       2,072 2,133            
30 OFF-SYSTEM DELIVERIES 233          264          224          241 284 
31 CALIFORNIA EXCHANGE GAS 14 22 38 37 38
32 STORAGE INJECTION (2) 294          244          441          343 292 
33 SHRINKAGE Company Use / Unaccounted for 44            41            47            47 55 
34 Total Gas Send Out 2,548       2,722       2,898       2,740 2,801            

TRANSPORTATION & EXCHANGE
38 CORE ALL END USES 139 139 138 115 111
39 NONCORE INDUSTRIAL 543 562 534 467 453
40 ELECTRIC GENERATION 698 855 865 895 964
41 SUBTOTAL/RETAIL 1,380 1,557 1,538 1,477 1,529

43 WHOLESALE/INTERNATIONAL 9 9 9 8 8

45 TOTAL TRANSPORTATION AND EXCHANGE 1,389 1,566 1,547 1,485 1,537

CURTAILMENT/ALTERNATIVE FUEL BURNS
48 Residential, Commercial, Industrial 0 0 0 0 0
49 Utility Electric Generation 0 0 0 0 0
50 TOTAL CURTAILMENT (3) 0 0 0 0 0

NOTES:
(1) Electric generation includes SMUD, cogeneration, PG&E-owned electric generation, and deliveries to power 

plants connected to the PG&E system. It excludes deliveries by other pipelines.
(2) Includes both PG&E and third party storage
(3) UEG curtailments include voluntary oil burns due to economic, operational, and inventory reduction

reasons as well as involuntary curtailments due to supply shortages and capacity constraints.

ANNUAL GAS SUPPLY AND REQUIREMENTS
RECORDED YEARS 2017-2021

MMCF/DAY

TABLE 22 
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ANNUAL GAS SUPPLY FORECAST
MMCF/DAY

AVERAGE DEMAND YEAR

LINE 2022 2023 2024 2025 2026 LINE

FIRM CAPACITY AVAILABLE
1 California Source Gas 56 56 56 56 56 1

Out of State Gas
2 Baja Path (1) 960 960 960 960 960 2
3 Redwood Path (2) 2,060 2,060 2,060 1,915 1,915 3
3.a SW Gas Corp. from Great Basin Gas Transmission Company 39 39 39 39 39 3.a
4 Supplemental (3) 0 0 0 0 0 4
5 Total Supplies Available 3,115 3,115 3,115 2,970 2,970 5

GAS SUPPLY TAKEN
6 California Source Gas 56 56 56 56 56 6
7 Out of State Gas (via existing facilities) 2,049 2,054 2,043 2,038 2,063 7
8 Supplemental 0 0 0 0 0 8
9 Total Supply Taken 2,105 2,110 2,099 2,094 2,119 9

10 Net Underground Storage Withdrawal 0 0 0 0 0 10
11 Total Throughput 2,105 2,110 2,099 2,094 2,119 11

REQUIREMENTS FORECAST BY END USE 
Core

12 Residential (4) 491 473 460 445 432 12
13 Commercial 208 214 213 210 208 13
14 NGV 7 7 8 8 8 14
15 Total Core 706 694 680 664 648 15

Noncore
16 Industrial 462 477 492 497 498 16
17 SMUD Electric Generation (5) 96 96 96 96 96 17
18 PG&E Electric Generation (6) 484 448 441 442 481 18
19 NGV 4 4 4 4 4 19
20 Wholesale 9 9 9 9 9 20
21 California Exchange Gas 38 38 38 38 38 21
22 Total Noncore 1,093 1,072 1,080 1,087 1,127 22

23 Off-System Deliveries (7) 272 310 305 310 310 23

Shrinkage
24 Company use and Unaccounted for 34 34 34 34 34 24

25 TOTAL END USE 2,105 2,110 2,099 2,094 2,119 25

TRANSPORTATION & EXCHANGE
26 CORE ALL END USES 117 117 116 113 111 26
27 NONCORE COMMERCIAL/INDUSTRIAL 504 519 534 539 540 27
28 ELECTRIC GENERATION 580 544 537 538 577 28
29 SUBTOTAL/RETAIL 1,201 1,180 1,186 1,191 1,229 29

30 WHOLESALE/INTERNATIONAL 9 9 9 9 9 30

31 TOTAL TRANSPORTATION AND EXCHANGE 1,210 1,189 1,195 1,200 1,238 31

32 System Curtailment 0 0 0 0 0 32

NOTES:
(1) PG&E’s Baja Path receives gas from U. S. Southwest and Rocky Mountain producing regions via Kern River,

Transwestern, and El Paso pipelines.
(2) PG&E’s Redwood Path receives gas from Canadian and Rocky Mountain producing regions via TransCanada Gas Transmission

Northwest pipeline and Ruby pipeline.
(3) May include interruptible supplies transported over existing facilities, displacement agreements, or modifications that

expand existing facilities.
(4) Includes Southwest Gas direct service to its northern California service area.
(5) Forecast by SMUD.
(6) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants connected to the PG&E

system.  It excludes deliveries by the Kern Mojave and other pipelines.
(7) Deliveries to southern California.

TABLE 23 
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ANNUAL GAS SUPPLY FORECAST
MMCF/DAY

AVERAGE DEMAND YEAR

LINE 2027 2028 2029 2030 2035 LINE

FIRM CAPACITY AVAILABLE
1 California Source Gas 56 56 56 56 56 1

Out of State Gas
2 Baja Path (1) 960 960 960 960 960 2
3 Redwood Path (2) 1,915 1,915 1,915 1,915 1,915 3
3.a SW Gas Corp. from Great Basin Gas Transmission Company 39 39 39 39 39 3.a
4 Supplemental (3) 0 0 0 0 0 4
5 Total Supplies Available 2,970 2,970 2,970 2,970 2,970 5

GAS SUPPLY TAKEN
6 California Source Gas 56 56 56 56 56 6
7 Out of State Gas (via existing facilities) 1,749 1,738 1,722 1,698 1,681 7
8 Supplemental 0 0 0 0 0 8
9 Total Supply Taken 1,805 1,794 1,778 1,754 1,737 9

10 Net Underground Storage Withdrawal 0 0 0 0 0 10
11 Total Throughput 1,805 1,794 1,778 1,754 1,737 11

REQUIREMENTS FORECAST BY END USE 
Core

12 Residential (4) 423 412 402 391 338 12
13 Commercial 205 200 195 189 163 13
14 NGV 8 8 9 9 10 14
15 Total Core 636 620 605 589 511 15

Noncore
16 Industrial 499 499 499 498 496 16
17 SMUD Electric Generation (5) 96 96 96 96 96 17
18 PG&E Electric Generation (6) 489 493 493 486 549 18
19 NGV 4 5 5 5 5 19
20 Wholesale 9 9 9 9 9 20
21 California Exchange Gas 38 38 38 38 38 21
22 Total Noncore 1,135 1,140 1,139 1,132 1,193 22

23 Off-System Deliveries (7) 0 0 0 0 0 23

Shrinkage
24 Company use and Unaccounted for 33 33 33 33 33 24

25 TOTAL END USE 1,805 1,794 1,778 1,754 1,737 25

TRANSPORTATION & EXCHANGE
26 CORE ALL END USES 109 106 104 101 86 26
27 NONCORE COMMERCIAL/INDUSTRIAL 541 542 541 541 539 27
28 ELECTRIC GENERATION 585 589 589 582 645 28
29 SUBTOTAL/RETAIL 1,236 1,238 1,234 1,223 1,270 29

30 WHOLESALE/INTERNATIONAL 9 9 9 9 9 30

31 TOTAL TRANSPORTATION AND EXCHANGE 1,245 1,246 1,243 1,232 1,279 31

32 System Curtailment 0 0 0 0 0 32

NOTES: (1) PG&E’s Baja Path receives gas from U. S. Southwest and Rocky Mountain producing regions via Kern River,
Transwestern, and El Paso pipelines.

(2) PG&E’s Redwood Path receives gas from Canadian and Rocky Mountain producing regions via TransCanada Gas Transmission
Northwest pipeline and Ruby pipeline.

(3) May include interruptible supplies transported over existing facilities, displacement agreements, or modifications that
expand existing facilities.

(4) Includes Southwest Gas direct service to its northern California service area.
(5) Forecast by SMUD.
(6) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants connected to the PG&E

system.  It excludes deliveries by the Kern Mojave and other pipelines.
(7) Deliveries to southern California.

TABLE 24 
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ANNUAL GAS SUPPLY FORECAST
MMCF/DAY

HIGH DEMAND YEAR

LINE 2022 2023 2024 2025 2026 LINE

FIRM CAPACITY AVAILABLE
1 California Source Gas 56 56 56 56 56 1

Out of State Gas
2 Baja Path (1) 960 960 960 960 960 2
3 Redwood Path (2) 2,060 2,060 2,060 1,915 1,915 3
3.a SW Gas Corp. from Great Basin Gas Transmission Company 39 39 39 39 39 3.a
4 Supplemental (3) 0 0 0 0 0 4
5 Total Supplies Available 3,115 3,115 3,115 2,970 2,970 5

GAS SUPPLY TAKEN
6 California Source Gas 56 56 56 56 56 6
7 Out of State Gas (via existing facilities) 2,109 2,149 2,144 2,141 2,177 7
8 Supplemental 0 0 0 0 0 8
9 Total Supply Taken 2,165 2,205 2,200 2,197 2,233 9

10 Net Underground Storage Withdrawal 0 0 0 0 0 10
11 Total Throughput 2,165 2,205 2,200 2,197 2,233 11

REQUIREMENTS FORECAST BY END USE 
Core

12 Residential (4) 527 512 500 485 472 12
13 Commercial 224 224 222 220 217 13
14 NGV 7 7 8 8 8 14
15 Total Core 758 744 729 713 698 15

Noncore
16 Industrial 467 480 493 499 499 16
17 SMUD Electric Generation (5) 96 96 96 96 96 17
18 PG&E Electric Generation (6) 485 490 490 493 543 18
19 NGV 3 4 4 4 4 19
20 Wholesale 10 10 10 10 10 20
21 California Exchange Gas 38 38 38 38 38 21
22 Total Noncore 1,099 1,116 1,131 1,139 1,190 22

23 Off-System Deliveries (7) 272 310 305 310 310 23

Shrinkage
24 Company use and Unaccounted for 36 35 35 35 35 24

25 TOTAL END USE 2,165 2,205 2,200 2,197 2,233 25

TRANSPORTATION & EXCHANGE
26 CORE ALL END USES 126 124 122 120 118 26
27 NONCORE COMMERCIAL/INDUSTRIAL 508 521 535 540 541 27
28 ELECTRIC GENERATION 581 586 586 589 639 28
29 SUBTOTAL/RETAIL 1,215 1,231 1,244 1,249 1,299 29

30 WHOLESALE/INTERNATIONAL 10 10 10 10 10 30

31 TOTAL TRANSPORTATION AND EXCHANGE 1,225 1,241 1,253 1,259 1,308 31

32 System Curtailment 0 0 0 0 0 32

NOTES:
(1) PG&E’s Baja Path receives gas from U. S. Southwest and Rocky Mountain producing regions via Kern River,

Transwestern, and El Paso pipelines.
(2) PG&E’s Redwood Path receives gas from Canadian and Rocky Mountain producing regions via TransCanada Gas Transmission

Northwest pipeline and Ruby pipeline.
(3) May include interruptible supplies transported over existing facilities, displacement agreements, or modifications that

expand existing facilities.
(4) Includes Southwest Gas direct service to its northern California service area.
(5) Forecast by SMUD.
(6) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants connected to the PG&E

system.  It excludes deliveries by the Kern Mojave and other pipelines.
(7) Deliveries to southern California.

TABLE 25 
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ANNUAL GAS SUPPLY FORECAST
MMCF/DAY

HIGH DEMAND YEAR

LINE 2027 2028 2029 2030 2035 LINE

FIRM CAPACITY AVAILABLE
1 California Source Gas 56 56 56 56 56 1

Out of State Gas
2 Baja Path (1) 960 960 960 960 960 2
3 Redwood Path (2) 1,915 1,915 1,915 1,915 1,915 3
3.a SW Gas Corp. from Paiute Pipeline Comp. 39 39 39 39 39 3.a
4 Supplemental (3) 0 0 0 0 0 4
5 Total Supplies Available 2,970 2,970 2,970 2,970 2,970 5

GAS SUPPLY TAKEN
6 California Source Gas 56 56 56 56 56 6
7 Out of State Gas (via existing facilities) 1,876 1,863 1,844 1,821 1,800 7
8 Supplemental 0 0 0 0 0 8
9 Total Supply Taken 1,932 1,919 1,900 1,877 1,856 9

10 Net Underground Storage Withdrawal 0 0 0 0 0 10
11 Total Throughput 1,932 1,919 1,900 1,877 1,856 11

REQUIREMENTS FORECAST BY END USE 
Core

12 Residential (4) 463 452 441 431 378 12
13 Commercial 214 209 204 199 172 13
14 NGV 8 8 9 9 10 14
15 Total Core 685 670 654 638 560 15

Noncore
16 Industrial 500 500 500 500 497 16
17 SMUD Electric Generation (5) 96 96 96 96 96 17
18 PG&E Electric Generation (6) 565 567 564 557 616 18
19 NGV 4 4 4 4 5 19
20 Wholesale 10 9 9 9 9 20
21 California Exchange Gas 38 38 38 38 38 21
22 Total Noncore 1,213 1,215 1,212 1,205 1,261 22

23 Off-System Deliveries (7) 0 0 0 0 0 23

Shrinkage
24 Company use and Unaccounted for 35 35 34 34 35 24

25 TOTAL END USE 1,932 1,919 1,900 1,877 1,856 25

TRANSPORTATION & EXCHANGE
26 CORE ALL END USES 116 113 110 108 93 26
27 NONCORE COMMERCIAL/INDUSTRIAL 542 543 542 542 540 27
28 ELECTRIC GENERATION 661 663 660 653 712 28
29 SUBTOTAL/RETAIL 1,319 1,319 1,313 1,303 1,345 29

30 WHOLESALE/INTERNATIONAL 10 9 9 9 9 30

31 TOTAL TRANSPORTATION AND EXCHANGE 1,329 1,328 1,322 1,312 1,355 31

32 System Curtailment 0 0 0 0 0 32

NOTES:
(1) PG&E’s Baja Path receives gas from U. S. Southwest and Rocky Mountain producing regions via Kern River,

Transwestern, and El Paso pipelines.
(2) PG&E’s Redwood Path receives gas from Canadian and Rocky Mountain producing regions via TransCanada Gas Transmission

Northwest pipeline and Ruby pipeline.
(3) May include interruptible supplies transported over existing facilities, displacement agreements, or modifications that

expand existing facilities.
(4) Includes Southwest Gas direct service to its northern California service area.
(5) Forecast by SMUD.
(6) Electric generation includes cogeneration, PG&E-owned electric generation, and deliveries to power plants connected to the PG&E

system.  It excludes deliveries by the Kern Mojave and other pipelines.
(7) Deliveries to southern California.

TABLE 26 
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INTRODUCTION 

SoCalGas is the principal distributor of natural gas in Southern California and provides retail 

and wholesale customers with transportation, exchange, storage services and also procurement 

services to most retail core customers.  SoCalGas’ distribution network is composed of 

approximately 51,070 miles of gas mains across an approximate 20,000 square mile service 

territory.  Together with its intricate distribution network and transmission pipelines and four 

interconnected storage fields, SoCalGas delivered natural gas to over 5.874 million customers in 

2021. 

SoCalGas’ vast system extends from the Colorado River on the eastern end to the Pacific 

Ocean on the western end and extending as far north as Tulare County and reaches the 

U.S./Mexico Border in the south (excluding San Diego County).

Figure 11:  SoCalGas’ Service Territory Map



Southern California 

112 

SoCalGas is a gas-only utility and, in addition to serving the residential, commercial, and 

industrial markets, provides gas for enhanced oil recovery (EOR) and electric generation (EG) 

customers in Southern California.  SDG&E, SWG, the City of Long Beach Energy Resources 

Department, and the City of Vernon are SoCalGas’ four wholesale utility customers.  SoCalGas 

provides gas transportation services across its service territory to a border crossing point at the 

California-Mexico border at Mexicali to ECOGAS Mexico S. de R.L. de C.V which is a 

wholesale international customer located in Mexico. 

This report covers a 14-year demand and forecast period, from 2022 through 2035; only the 

consecutive years 2022 through 2030 and the point year 2035 are shown in the tabular data in the 

next sections.  All forecasts are subject to uncertainty, but represent best estimates for the future, 

based upon the most current information available. 

The Southern California section of the 2022 CGR begins with a discussion of the economic 

conditions and regulatory issues facing the utilities, followed by a discussion of the factors 

affecting natural gas demand in various market sectors.  The outlook on natural gas supply 

availability, which continues to be favorable, is also presented.  The regulatory environment and 

GHG issues are also discussed, followed by a review of the peak day demand forecast.  

Summary tables and figures underlying the forecast are also provided.
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THE SOUTHERN CALIFORNIA ENVIRONMENT 

ECONOMICS AND DEMOGRAPHICS 

The gas demand projections are in large part determined by the long-term economic outlook 

for the SoCalGas service territory.  After 2020’s severe slowdown from the Covid-19 pandemic 

and related government restrictions, southern California’s economy has nearly fully recovered. 

Total SoCalGas area jobs are expected to grow an average of 1.4% per year from 2021 through 

2025.  Local manufacturing and mining industrial employment is projected to average just 0.5% 

annual growth in the same period, with commercial jobs increasing about 1.5% annually.  Jobs in 

accommodation, personal, and professional and business services should grow faster in the near 

term, as they recover from their pandemic plunge.  

FIGURE 12 – SoCalGas 12-COUNTY AREA EMPLOYMENT 
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Longer term, SoCalGas service-area employment is expected to increase slowly as 

population growth slows due to population aging and to more residents leaving for lower-cost 

locations primarily within the United States.  From 2021 through 2035, total area job growth 

should average 0.7 percent per year.  Area industrial jobs are forecasted to shrink an average of 

0.1 percent per year through 2035; we expect the industrial share of total employment to fall 

from 7.4 percent in 2021 to 6.6 percent by 2035.  Commercial jobs are expected to grow an 

average of 0.8 percent annually from 2021 through 2035. 

Home building and meter hookups are expected to increase significantly in the next few 

years after the recent pandemic slowdown.  Longer term growth should be sustained by pent-up 

demand and efforts to lessen southern California’s longtime housing shortage.  Net active meter 

growth --driven mainly by new home construction-- is projected to recover from a low 

pandemic-pressured 27,400 (+0.47 percent) in 2021, to 42,700 (+0.73 percent) in 2022 and 

42,300 (+0.72 percent) in 2023--about the same percentage growth as last seen in 2017.  Longer 

term, SoCalGas expects active meters to average about 0.6 percent annual growth from 2021 

through 2035. 
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GAS DEMAND (REQUIREMENTS) 

OVERVIEW 
SoCalGas projects total gas demand to decline at an annual rate of 1.5 percent from 2022 to 

2035.  By comparison, the total gas demand had been projected to decline at an annual rate of 1.1 

percent in the 2020 CGR.  The forecasted, accelerated decline in throughput demand is being 

driven by modest economic growth and the forecasted energy efficiency and fuel substitution.  

Other factors that contribute to the downward trend are tighter standards created by revised Title 

24 Codes and Standards, and renewable energy goals that impact gas-fired electricity. 

The core, non-residential markets (comprised of core commercial, core industrial and natural 

gas vehicles (NGV)) are expected to decline at an average annual rate of 1.4 percent or from 

224 Bcf in 2021 to 170 Bcf by 2035.  However, the NGV market is expected to grow 2.1 percent 

over the forecast horizon.  The NGV market is expected to grow due to government (federal, 

state and local) incentives and regulations encouraging the purchase and operation of alternate 

fuel vehicles as well as the increased use of RNG that provides significant GHG emission 

reduction benefits.  The noncore, non EG- markets are expected to decline 0.1 percent from 

167 Bcf in 2021 to 165 Bcf by 2035.  That decline is being driven by very aggressive energy 

efficiency goals and associated programs.  Total EG load, including large cogeneration and non-

cogeneration- EG for a normal hydro year, is expected to decline from 243 Bcf in 2021 to 

168 Bcf in 2035, a decrease of 2.6 percent per year. 

The chart shows the composition of SoCalGas’ throughput for the recorded year 2021 (with 

weather-sensitive market segments adjusted to average year HDD assumptions) and forecasts for 

the 2022 to 2035 forecast period. 
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FIGURE 13 – COMPOSITION OF SOCALGAS REQUIREMENTS AVERAGE TEMPERATURE AND 
NORMAL HYDRO YEAR (2021-2035) 

_______________ 
Notes: 
(1) Core non-residential includes core commercial, core industrial, gas air-conditioning, gas engine, NGVs
(2) Non-core non-EG includes non-core commercial, non-core industrial, industrial refinery, and EOR-steaming
(3) Retail EG includes industrial and commercial cogeneration, refinery-related cogeneration, EOR-related
cogeneration, and non-cogeneration EG.
(4) Wholesale includes sales to the City of Long Beach, City of Vernon, SDG&E, SWG, and Ecogas in Mexico.
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MARKET SENSITIVITY 

Temperature 

Core demand forecasts are prepared for two design temperature conditions—average year 

and cold year—to quantify changes in space heating demand due to weather.  Temperature 

variations can cause significant changes in winter gas demand due to space heating in the 

residential, core commercial and core industrial markets.  The largest core demand variations due 

to temperature are likely to occur in the month of December.  Heating degree day (HDD) 

differences between the two temperature conditions are developed from a six-zone temperature 

monitoring procedure within SoCalGas’ service territory.  One HDD is defined as when the 

average temperature for the day drops 1 degree below 65 degrees F.  The cold design 

temperature conditions are based on a statistical likelihood of occurrence of 1-in-35 on an annual 

basis. 

In our 2022 CGR, SoCalGas and SDG&E have included a climate-change warming trend 

that gradually reduces HDD’s over the forecast period.  First, average temperature year values 

were computed as the simple average of annual HDD’s for the calendar years 2002 through 

2021:  1,248 HDD’s for SoCalGas and 1,158 HDD’s for SDG&E.  Corresponding 1-in-35 cold 

year HDD’s were 1,476 for SoCalGas and 1,368 for SDG&E.  For the forecast period, projected 

annual HDD’s were reduced each year by 6 HDD’s for both SoCalGas and SDG&E.  For 

SoCalGas, projected average year and cold year HDD’s both drop by 6 HDD annually:  from 

1,242 and 1,470 in year 2022, to 1,164 and 1,392 in year 2035.  For SDG&E, projected average 

year and cold year HDD’s drop by 6 HDD annually:  from 1,152 and 1,362 in year 2022, to 

1,074 and 1,284 in year 2035.  The annual reductions are based on the latest 20-year trend in 20-

year-averaged HDDs.  That is, they are based on the observed trend in changes starting with 

average HDD’s for years 1983-2002, then 1984-2003, 1985-2004...and ending with the average 

HDD’s for years 2002-2021. 
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Hydro Conditions 

The EG forecasts are prepared for two hydro conditions—average year and dry hydro.  

The dry hydro case refers to gas demand in a 1-in-10 dry hydro year. 

MARKET SECTORS 

Residential 

SoCalGas served approximately 5.67 million residential customers consisting of 3.79 

million single-family households, 1.84 million multi-family households and 38,610 master 

meters in 2021.  Residential usage varies for each of the market segments.  Conditional demand 

estimates based on the 2019 Residential Appliance Saturation Survey (R.A.S.S.) indicate 

customer needs.  This updated information formed part of the basis for the 2022 CGR 

residential market forecast.  

The table below shows the weather-normalized home usage by customer type and the 

saturations by end use for SoCalGas based upon the conditional demand study update. 
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Table 27:  SoCalGas Residential Appliance Saturation Survey Results, 2019 Update 

The conditional demand estimates based on the 2019 R.A.S.S. show that the average use per 

meter is 433 therms for single-family households and 206 therms for multi-family households.  

The use-per-customer data is constructive in forming the forecast.  For the residential market, the 

change in the baseline forecast from one year to the next is based on the confluence of two 

immediate economic drivers.  In any given year, the residential load will grow due to the new 

customer hookups that occur.  New customers generate a growth in demand.  Second, the 

residential load will change due to existing customers’ (vintage customers’) changing needs.  

When gas appliances reach the end of their useful life, customers make a choice about 

equipment replacement.  The choice consists of either replacing the older appliance with a more 

energy efficient gas appliance or substituting their gas appliance with one using another fuel, 

namely electricity.  Customer choices can be influenced by economic factors, such as capital and 

operating costs, among other things, and are a key component of the baseline forecast.  The 

usage calculator that generates the forecast is called the end use model.   

-119-
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Figure 14:  Composition of SoCalGas’ Residential Demand Forecast, 2021-2035 

Residential gas demand is forecasted to decline from 224 Bcf in 2021 to 170 Bcf by 2035, or 

at an average annual rate of 1.9 percent.  The decline is due to declining use per meter—

primarily driven by very aggressive energy efficiency goals, anticipated fuel substitution, 

tightening Title 24 Codes and Standards, all of which affect the forecast by offsetting the new 

meter growth forecasted over the planning period. 

As described above, SoCalGas’ residential base forecast is developed from an end use 

model.  The model results are modified by anticipated impacts of climate change as well as 

forecasts of policy adoptions that impact gas use.  After the base forecast is developed, the 

forecast is modified by three out-of-model adjustments.  The energy savings adjustments made to 

the forecast include (1) allowing for less heating degree days in the average weather design each 

year of the forecast period to account for climate change; (2) gas demand destruction due to 

greater energy efficiency savings forecast over the planning period; and (3) incremental energy 

savings created from assumed fuel substitution.  All of the energy savings incorporated into the 

forecast reflect market potential and became load modifiers to create a final forecast of demand.   

The major modifiers to the forecast are energy efficiency and building electrification.  The 

energy efficiency forecast includes the confluence of two types of gas energy savings.  Codes 
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and Standards savings, which include current and expected modifications to Title 24, and the 

energy savings stemming from customer programs authorized by the CPUC's D.21-09-037.  The 

baseline forecast was adjusted downward to account for these incremental energy saving 

influences that are expected to occur over the forecast period.

The final forecast also includes a load modifier for fuel substitution.  For purposes of 

constructing a long-term reasonable forecast for the 2022 CGR, SoCalGas participated in an 

electrification working group committee together with PG&E, SDG&E and Southern California 

Edison (SCE) to evaluate different approaches and assumptions to modeling the effects of fuel 

substitution.  After several meetings and discussions, SoCalGas aligned around the relatively 

conservative fuel substitution scenario forecast developed by the California Energy Commission. 

Fuel substitution was estimated and introduced separately from energy efficiency savings by the 

CEC in its 2021 IEPR as additional achievable fuel substitution (AAFS).  Of the five possible 

fuel substitution scenarios developed by the CEC, the AAFS-2 Scenario, which is the CEC’s mid-

low scenario for electrification, was chosen by SoCalGas to prepare the final residential forecast.   

Scenario 2 quantifies the assumed fuel substitution that would take place with potential future 

updates in the Title 24 building standards and the presumed additional building electrification 

encouraged by future ratcheting driven by tighter goals, rate enhancements and higher uptake 

rates at future points in time.  All of the above-mentioned gas reductions were included in the 

residential forecast as a modifier to the base forecast.   

As can be seen from the following graph, the effects of both energy efficiency and fuel 

substitution have an impact on the residential market.  By year 2035, the assumed additional 

energy efficiency removes 16 percent of residential gas demand.  Evaluated separately, assumed 

additional fuel substitution removes another 12 percent of residential gas demand by 2035. 
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Figure 15:  SoCalGas:  Residential Impacts of EE and AAFS 

The final published forecast in this report is a product of the economic drivers in addition to 

policy drivers articulated and accounted for at the particular time the forecast was developed.  As 

discussed elsewhere in this Report, much uncertainty remains in the timing, pace, extent, and 

overall evolution of residential natural gas demand in California. 

Commercial 

The core commercial market demand is expected to decline over the forecast period.  On a 

temperature-adjusted basis, the 2021 core commercial market demand totaled 77 Bcf.  By the 

year 2035, the load is anticipated to drop to approximately 56.5 Bcf.  The average annual rate of 

decline from 2021-2035 is forecasted at 2.2 percent.  The decline in gas usage is mainly the 

result of the impact of CPUC-authorized portfolio of energy efficiency programs and Title 24 

codes building standards as well as some forecasted fuel substitution in this market. 
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In 2021, the noncore commercial temperature-adjusted usage was 17.4 Bcf.  From 2021 

through 2035, demand in this market is expected to be largely stable, reaching to about 17.7 Bcf 

in 2035.  The noncore commercial market will be expected to grow at an average annual rate of 

0.1 percent per year.  Key factors of the trend are increasing commercial employment, 

commercial customers that move from core to noncore, and the CPUC-authorized energy 

efficiency programs. 
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FIGURE 16 – ANNUAL COMMERCI
 

AL DEMAND FORECAST 2021-2035 
BILLION CUBIC FEET PER YEAR (Bcf/y), AVERAGE YEAR WEATHER DESIGN 

FIGURE 17 – COMMERCIAL GAS DEMAND BY BUSINESS TYPE 
COMPOSITION OF INDUSTRY 

(2021) 
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The commercial market consists of 14 business types identified by the customers’ 

North American Industry Classification System codes.  It represents includes both core and 

noncore usage.  The restaurant business dominates this market with 23 percent of commercial 

usage in 2021, followed by the health services industry with a 13 percent share. 

Industrial 

Non-Refinery Industrial Demand 

In 2021, temperature-adjusted core industrial demand was 20.4 Bcf.  Core industrial market 

demand is projected to drop by 1.7 percent per year from 20.4 Bcf in 2021 to 16.1 Bcf in 2035.  

This decrease results from a combination of factors:  a minor decrease in employment growth, an 

increase in marginal gas rates and CPUC-authorized energy efficiency programs. 

FIGURE 18– ANNUAL INDUSTRIAL DEMAND FORECAST (Bcf) 
(2021-2035) 

The 2021 non-refinery industrial gas demand served by SoCalGas is shown below.  Food 

and beverage manufacturing, with 38.4 percent of the total share, dominates this market.  The 

graph below summarizes the composition of the core and noncore industrial market by business 

type. 
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FIGURE 19 INDUSTRIAL GAS DEMAND BY BUSINESS TYPE COMPOSITION OF INDUSTRY 
(2021)–  

Gas demand for the retail noncore industrial (non-refinery) market is expected to decline at 

an annual rate of 0.3 percent from 48.6 Bcf in 2021 to 46.8 Bcf by 2035.  The reduced demand is 

primarily due to the CPUC-authorized energy efficiency programs, decreasing industrial 

employment, and the departure of customers within the City of Vernon to wholesale service by 

the City of Vernon. 

Refinery Industrial Demand 

Refinery industrial demand is comprised of gas consumption by petroleum refining 

customers, H2 producers and refined petroleum product transporters.  Gas demand in the refinery 

industrial market sector is forecasted to be largely stable over the 2022 - 2035 forecast period, 

from 91.7 Bcf in 2021 to 93.3 Bcf in 2035. 
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Electric Generation 

FIGURE 20 – SoCalGas SERVICE AREA TOTAL EG 
(Bcf) 

The EG sector includes all commercial/industrial cogeneration, EOR-related cogeneration, 

and non-cogeneration electric generation.  The EG load forecast is subject to a high degree of 

uncertainty.  The forecast uncertainty is, in large part, due to load sensitivity to weather 

conditions, regional fuel price differences, the construction and retirement of power generating 

facilities (including thermal, renewable, and energy storage resources), the amount of 

California’s import/export energy, and the state’s overall long-term electricity demand growth.  

The EG gas throughput forecast can be higher or lower than the base case forecast, depending on 

the factors mentioned above.  California’s forecasted electricity demand is a major influence of 

southern California gas-demand EG.  If the electricity demand forecast is higher, the EG gas 

throughput forecast would also tend to be higher.  Please refer to the California Energy 

Commission’s (CEC) 2021 Integrated Energy Policy Report for high, mid, and low electricity 

demand scenarios.  On the supply side, lower SoCalGas Citygate gas prices relative to other 
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regions, less energy imported into California, and dry hydro conditions are also factors that 

would increase the EG gas throughput forecast. 

Additionally, many once through cooling (OTC) plants in California are scheduled to either 

retire or repower during the forecasted period.  These are thermal plants, located near the coast, 

that use ocean water for cooling.  A total of 5,370 MW of local gas-fired power plants and a 

2,240 MW nuclear plant in northern California will retire by the end of 2029.  

The gas-driven EG forecast uses a power market simulation for the period of 2022-2035.  

The simulation reflects the anticipated dispatch of all EG resources in the SoCalGas service 

territory using a base electricity demand scenario under both average and low hydroelectric 

availability market conditions.  The base case assumes the CPUC adopted 2021 Preferred System 

Plan, which also assumes compliance with the Mid-Term Reliability (MTR).78  Also assumed in 

the forecast is compliance with the GHG planning target of 38 million by year 2030.  This plan 

includes an aggressive amount of energy storage resources along with significant renewables 

resources throughout the study period.  While California load-serving entities (LSEs) are 

working to meet their GHG goals, there are uncertainties as to how much renewable power and 

energy storage resources will be added specifically during the study period. 

 The EG demand forecast for the State of California, used in the simulation, is sourced from 

the CEC’s California Energy Demand Forecast, 2021 – 2035, adopted January 2022.  This 

energy demand forecast was developed as part of the CEC’s Integrated Energy Policy Report 

process.  The mid energy demand forecast with Additional Achievable Energy Efficiency 

(AAEE) Scenario 3 and Additional Achievable Fuel Substitution (AAFS) Scenario 2 was 

selected as the energy demand forecast. 

Industrial/Commercial/Cogeneration <20 MW 

A segment of EG demand is the commercial/industrial cogeneration (including self-

generation) market.  This segment is comprised by customers with generating capacity of less 

78 Decision D.21-06-035. 



SOUTHERN CALIFORNIA GAS COMPANY 

-129-

than 20 megawatts (MW) of electric power.  Most of the cogeneration units in this segment are 

installed primarily to generate electricity for internal customer consumption rather than for the 

sale of power to electric utilities.  Customers in this market segment install their own electric 

generation equipment for both economic reasons (gas powered systems produce electricity 

cheaper than purchasing it from a local electric utility) and reliability reasons (lower purchased 

power prices are realized only for interruptible service).  The gas demand in the small 

cogeneration market was 25.4 Bcf in 2021 and is expected to modestly increase to 27.6 Bcf by 

the year 2035, or at an average growth rate of 0.6 percent per year.  The increase in demand is 

primarily due to the increasing electric price compared with natural gas. 

Refinery-Related Cogeneration 

Refinery cogeneration units are installed primarily to generate electricity for internal use. 

This market is forecasted to be stable over the 2022 - 2035 forecast period, changing from 23 Bcf 

in 2021 to 23.6 Bcf in 2035.  

Enhanced Oil Recovery--Related Cogeneration 

In 2021, recorded gas deliveries to the EOR -related cogeneration were 4.1 Bcf.  EOR 

demand is forecasted to increase slightly and stabilize in the immediate future before gradually 

decreasing to 3.9 Bcf by 2035.  Crude oil futures prices appear to be elevated and volatile for the 

immediate future which is expected to result in California EOR operations increasing slightly in 

the earlier part of the forecast before the gradual decrease, as volatility subsides.  
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Electric Generation, Including Large Cogen 

EG customers are comprised of utility electric generation (UEG) customers, various Exempt 

Wholesale Generator (EWG) customers and large cogeneration customers where usage exceeds 

20 MW.  For the base case (average hydro condition), gas demand is forecasted to decrease from 

191 Bcf in 2021 to 113 Bcf in 2035.  The main factors for the decline are aggressive energy 

storage resource additions, paired with significant renewable resource additions and the 

retirement of older gas-fired plants. 

Wholesale 

SoCalGas provides wholesale transportation service to SDG&E, the City of Long Beach 

Energy Resources Department (Long Beach), SWG, and the City of Vernon (Vernon), and 

Ecogas Mexico, L. de R.L. de C.V.  The wholesale load excluding SDG&E is expected to 

increase from 38.6 Bcf in 2021 to 43.0 Bcf in 2035.  The change reflects a 0.77 percent average 

annual increase. 

SDG&E 

Under average year temperature and normal hydro conditions, SDG&E gas demand is 

expected to decrease at an average rate of 1.9 percent per year from 94 Bcf in 2021 to 72 Bcf in 

2035.  Additional information regarding the composition of SDG&E’s gas demand is provided in 

the SDG&E section of this report. 

City of Long Beach 

The wholesale load forecast is based on forecast information provided by the City of 

Long Beach Energy Resources Department.  Long Beach’s gas use is expected to increase 

slightly, from 8.8 Bcf in 2021 to 9.3 Bcf by 2035.  Additional information regarding the City of 

Long Beach Energy Resources Department’s gas demand is provided in the City of Long Beach 

Energy Resources Department section of this report.  
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Southwest Gas Corporation 

SoCalGas used the forecast prepared by Southwest Gas for this report.  In 2021, SoCalGas 

delivered 9.2 Bcf to Southwest Gas and the total load is expected to rise slightly to 10.3 Bcf by 

2035.  Refer to Southwest Gas for additional information regarding their gas demand.  

City of Vernon 

The City of Vernon initiated municipal gas service to its electric power plant within the 

city’s jurisdiction in June 2005.  Since 2005, there has also been a gradual increase of 

commercial/industrial gas demand as customers within the city boundaries have left the 

SoCalGas retail system and interconnected with Vernon’s municipal gas system.  The 

forecasted throughput starts at 8.5 Bcf in 2021 and increases to 9.3 Bcf by 2035.  The forecasted 

throughput includes core and noncore customers and includes Malburg Power Plant throughput.  

Vernon’s commercial and industrial load is based on recorded historical usage for commercial 

and industrial customers already served by Vernon plus the customers that are expected to 

request retail service from Vernon. 

Ecogas Mexico, S. de R.L. de C.V. (Ecogas) 

SoCalGas used the forecast prepared by Ecogas for this report.  Ecogas’ use is expected to 

increase, from 12 Bcf in 2021 to 14 Bcf by 2035.  Refer to Ecogas or IENova, Ecogas’ parent 

company, for more information. 

Enhanced Oil Recovery Steam 

In 2021, recorded gas deliveries to the EOR market were 8.5 Bcf.  EOR demand is 

forecasted to increase slightly and stabilize in the immediate future before gradually decreasing 

to 7.4 Bcf by 2035. Crude oil futures prices appear to be elevated and volatile for the immediate 

future which is expected to result in California EOR operations slightly increasing in the earlier 

part of the forecast before the gradual decrease, as volatility subsides.  
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Natural Gas Vehicles 

The NGV market is expected to continue to grow, albeit at a slower rate than in the past. 

State regulations encourage the adoption of zero emission alternative fuels.  Growth will 

continue for the next several years until zero emission alternative fuels become cost competitive 

with gasoline and diesel.  NGV growth is also supported by the increased use and availability of 

RNG that provides significant GHG emission reduction and cost reduction benefits. 

At the end of 2021, there were 352 CNG fueling stations delivering approximately15.4 Bcf 

of natural gas during the year.  The NGV market is expected to grow 1.8 percent per year, on 

average.  At the end of 2035, it is expected there will be 414 CNG fueling stations delivering 

approximately 20.8 Bcf of natural gas during the year. 
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FIGURE 21 – NGV DEMAND FORECAST 
(2021-2035) 

ENERGY EFFICIENCY PROGRAMS 

SoCalGas engages in several energy efficiency (EE) and conservation programs designed to 

help customers identify and implement ways to benefit environmentally and financially from 

energy efficiency investments.  Programs administered by SoCalGas include services that help 

customers evaluate their energy efficiency options and adopt recommended solutions, as well as 

simple equipment retrofit improvements, such as rebates for new hot water heaters. 

The forecast of cumulative natural gas savings due to SoCalGas’ energy efficiency programs 

is provided in the figure below.  The forecasts capture savings from programs developed in 

support of several goals and standards.  Efforts were made to exclude the forecasted fuel 

substitution from the EE forecast.  The forecast for fuel substitution is accounted in the 

separately in the AAFS Scenario 2, published in the CEC’s 2021 Integrated Energy Policy 

Report.  The savings shown below represent the net load impact for the energy efficiency 

portfolio that includes program savings and the codes and standards savings that SoCalGas 

anticipates will occur through year 2035. 

SoCalGas’ EE forecast is based upon inputs from the 2022-23 energy efficiency bi-annual 

budget advice letter (AL5898-A), utilizing program level energy savings values forecasted for 
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the 2022 program year.  Savings estimates from SoCalGas’ 2022 EE programs are grouped by 

the classifications identified in the 2022 CGR (Residential, Commercial, Industrial, Industrial 

Refinery).  These savings estimates are further split between the core and noncore classifications 

based on the estimated historical core and non-core savings achievements in 2017-2021.  The 

EE program savings for 2017-2021 have been updated for this report. 

Forecasted savings for the 2023-2035 period are based on the 2020 EE forecast scaled to the 

goals approved in the recent EE proceeding goals decision, D.21-09-037, which set EE goals 

through 2032.  Forecasted savings beyond 2032 are held constant based on 2032 forecasted 

values.  Cumulative savings reflect the lifecycle EE program achievements from forecasted 

program savings starting in 2022 and does not include lifecycle savings from prior program 

years.  SoCalGas currently uses a 15-year lifecycle for cumulative savings calculations. 

Combined EE Portfolio of EE Programs and Codes and Standards 

FIGURE 22 
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GAS SUPPLY, CAPACITY, AND STORAGE 

GAS SUPPLY SOURCES 

SoCalGas and SDG&E receive gas supplies from several sedimentary basins in the 

Western U.S. and Canada including supply basins located in New Mexico (San Juan Basin), 

West Texas (Permian Basin), Rocky Mountains, Western Canada, and local California supplies.  

Recorded 2017 through 2021 receipts from gas supply sources can be found in the Sources and 

Disposition tables in the Executive Summary. 

CALIFORNIA GAS 

Gas supply available to SoCalGas and SDG&E from California sources averaged 

69 MMcf/d in 2021. 

SOUTH-WESTERN U.S. GAS 

Traditional southwestern U.S. sources of natural gas will continue to supply most of 

Southern California’s natural gas demand.  This gas is primarily delivered via the El Paso 

Natural Gas pipeline with some volumes also on Transwestern pipeline.  The San Juan Basin’s 

gas supplies peaked in 1999 and have been declining at an annual rate of roughly 2 percent.  The 

Permian Basin has experienced a major increase in gas production as a byproduct of the 

tremendous amount of oil development in the area.  Permian gas production increased by over 

130 percent during the period 2017-2021.  This increase positioned the Permian Basin as a 

preferred gas supply source of economical gas.    

Mexican demand for southwestern U.S. gas along with east of California demand continue 

to steadily increase and compete for southwestern supplies.  This increasing demand will likely 

continue to compete with southern California for southwest supplies.  
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ROCKY MOUNTAIN GAS 

Rocky Mountain supply supplements traditional southwestern U.S. gas sources for 

southern California.  This gas is delivered to southern California primarily on the Kern River Gas 

Transmission Company’s pipeline, although there is also access to Rockies gas through pipelines 

interconnected to the San Juan Basin.  Many pipelines that supply other markets connect to 

Rocky Mountain region, which allows Rockies gas to be redirected from lower to higher value 

markets as conditions change.  

CANADIAN GAS 

Canadian gas only provides a small share of southern California gas supplies due to the 

relatively high cost of transport. 

LIQUEFIED NATURAL GAS 

US liquified natural gas (LNG) exports grew in 2021 as additional capacity came online in 

2020, however, global LNG demand increased sharply in 2021.  Russia supplies to Europe 

decreased during 2021 which increased the demand for replacement gas in the form of LNG and 

caused international prices to spike while domestic prices saw less volatility.  The global demand 

increase in 2021 created a supply/demand imbalance in Europe causing prices to spike to record 

highs.  Current LNG supply is insufficient to replace Russian gas previously delivered into 

Europe which indicates international prices may remain high for several years. 

RENEWABLE NATURAL GAS (RNG) 

In February 2022, the CPUC adopted Decision (D.) 22-02-025 that implemented SB 1440 

(Hueso) and established RNG procurement targets for years 2025 and 2030 to be met by the 

California natural gas utilities, “Joint Utilities”, specifically Pacific Gas & Electric, San Diego 

Gas & Electric, Southern California Gas Company and Southwest Gas.  This CPUC Decision 

established the nation’s first Renewable Gas Standard (RGS) and provided additional support to 

meet the bill’s short-lived pollution reduction goals.   In particular, SB 1383 requires California 

to reduce emissions of methane by 40 percent below 2013 levels by 2030 and also develop 

landfill-diverted organic waste-to-RNG projects.  
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The RGS includes short and medium term biomethane procurement targets.  The 2025 short-

term target for biomethane procurement is 17.6 billion cubic feet (Bcf) annually, produced from 

eight million tons of organic waste, including wood waste, diverted annually from landfills.  

Joint Utilities, each, are responsible for procuring a percentage of the 17.6 Bcf according to each 

of their respective Cap-and-Trade allowance shares: Southern California Gas Company 49.26 

percent, Pacific Gas and Electric Company 42.34 percent, San Diego Gas & Electric Company 

6.77 percent, and Southwest Gas Corporation 1.63 percent.79  The medium-term target is by year 

2030, where the Joint Utilities, shall procure, on an annual basis, an amount of biomethane 

equivalent to 12.2 percent of its own share of 2020 annual bundled core customer natural gas 

demand, excluding Compressed Natural Gas Vehicle demand as noted in the California Gas 

Report (or approximately 72.8 Bcf).80 

There is a growing recognition that clean fuels like hydrogen and renewable natural gas 

(RNG) will play an essential role in diversifying energy supplies while also helping California 

decarbonize and transform into a carbon neutral economy over the next twenty years.81  RNG is 

methane produced from anaerobic digestion (AD) or by a non-combustion gasification process 

of organic feedstock material that can replace traditional natural gas.  RNG produced from AD 

is typically derived from organic waste streams such as dairy manure, landfilled gas, and 

municipal organic waste (i.e., food scraps, lawn clippings, and animal or plant-based material).  

Non-combustion gasification pathways typically process agricultural waste, forest debris, and 

wastewater treatment by-products, among other feedstocks. Under baseline conditions, these 

organic waste streams typically release methane into the atmosphere as they decompose.  

Directing these feedstocks toward RNG production can help to capture and prevent the release 

of methane into the atmosphere.82   

79 D. 22-02-025, op. 14-16.
80 D. 22-02-025, op. 18.
81 Final 2021 Integrated Energy Policy Report, Volume III.
82 U.S. EPA’s Landfill Methane Outreach Program (LMOP) at https://www.epa.gov/Imop/renewable-
natural-gas .

https://www.epa.gov/Imop/renewable-natural-gas
https://www.epa.gov/Imop/renewable-natural-gas
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RNG interconnected to a gas utility’s pipeline83 replaces traditional natural gas and can 

similarly be nominated to a variety of end users, providing decarbonized energy for hard-to-

electrify sectors of the economy like heavy-duty transportation, industrial activities and 

dispatchable electric generation.  RNG is a drop-in fuel replacing traditional natural gas and 

does not typically require equipment adjustments, upgrades, replacements or other 

modifications.  

Unlike traditional natural gas, RNG feedstocks are composed of material containing 

biogenic carbon that has been absorbed from the atmosphere.  Carbon emissions from fossil 

fuels such as traditional natural gas are drawn from geological sources such as deep wells or 

rocks and contain carbon that has accumulated over a geological timescale.  In contrast, 

biogenic carbon, such as that in RNG, was sourced from the atmosphere on a much shorter 

biological timescale.  This biogenic carbon is cycled from the atmosphere to plants over the 

course of only a few years or decades.84  This means that carbon emissions released from the 

use of RNG are already part of a sustainable natural cycle, which is why GHG reporting 

protocols treat CO2 emissions from RNG as carbon neutral.85  RNG can even be a carbon 

negative fuel, reducing additional GHG emissions beyond the carbon emissions associated with 

its combustion, depending on the feedstock and production system used.   

83  SoCalGas Tariff Rule 30 (https://www2.socalgas.com/regulatory/tariffs/tm2/pdf/30.pdf) must be met in 
order to qualify for pipeline injection into SoCalGas’ gas pipeline system. 
84
 https://clear.ucdavis.edu/explainers/biogenic-carbon-cycle-and-cattle. 

85  https://www.ipccnggip.iges.or.jp/public/2019rf/pdf/2__volume2/19R_V2_2_Ch02_Stationary_Compbustion.pdf; 
2.3-2.4 Treatment of Biomass .

https://www2.socalgas.com/regulatory/tariffs/tm2/pdf/30.pdf
https://www.ipccnggip.iges.or.jp/public/2019rf/pdf/2__volume2/19R_V2_2_Ch02_Stationary_Compbustion.pdf
https://www.ipccnggip.iges.or.jp/public/2019rf/pdf/2__volume2/19R_V2_2_Ch02_Stationary_Compbustion.pdf
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Recent reports estimating RNG supply potential published by Livermore Laboratory 

Foundation, 86 the CEC, 87 E3 and the University of California Irvine,88  and ICF,89 illustrate there 

is a significant amount of feedstock available within California for the production of biogas and 

RNG to help replace traditional natural gas and help decarbonize the gas grid.  These studies 

estimate between 70 and 170 Bcf of annual RNG production potential available solely from AD 

with potential for an additional 50 to 257 Bcf of annual RNG available from non-combustion 

gasification.  Studies that sum both AD and gasification estimates provide an estimate between 

148 and 387 Bcf of annual RNG potential within California.90  RNG potential at the higher end 

of these summed estimates would be sufficient to meet either approximately 75 percent of the 

2020 residential natural gas demand in California or approximately 150 percent of the 

commercial demand, or approximately 45 percent of industrial demand.91 

86 “Getting to Neutral: Options for Negative Carbon Emissions in California,” Livermore Laboratory 
Foundation & Climateworks Foundation, August 2020. Available at https://wwwhttps://www-
gs.llnl.gov/content/assets/docs/energy/Getting_to_Neutral.pdfgs.llnl.gov/content/assets/docs/energy/Getti
ng_to_Neutral.pdf.  
87 “Final 2017 Integrated Energy Policy Report,” CEC, February 2018. Available at  
https://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2017-integrated-energy-
policyhttps://www.energy.ca.gov/data-reports/reports/integrated-energy-policy-report/2017-integrated-
energy-policy-reportreport.  
88 “The Challenge of Retail Gas in California’s Low Carbon Future, Appendix A,” E3 and University of 
California, Irvine, 2020. Available at https://ww2.energy.ca.gov/2019publications/CEC-500-2019-
055/CEC-500-2019-055-APhttps://ww2.energy.ca.gov/2019publications/CEC-500-2019-055/CEC-500-
2019-055-AP-G.pdfG.pdf.  
89 “ICF 2019 Renewable Sources of Natural Gas:  Supply and Emissions Reduction Assessment,” 
American Gas Foundation, 2019. Available at https://www.gasfoundation.org/wp-
content/uploads/2019/12/AGF-2019-RNGhttps://www.gasfoundation.org/wp-
content/uploads/2019/12/AGF-2019-RNG-Study-Full-Report-FINAL-12-18-19.pdfStudy-Full-Report-
FINAL-12-18-19.pdf.  
90 Using the top or ‘high’ estimate when a range is documented, but not the ‘technical resource potential,’ 
which does not consider accessibility or economic constraints. 
91 https://www.eia.gov/dnav/ng/NG_CONS_SUM_DCU_SCA_A.htm 
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Figure 23 – RNG In-State Supply Potential 

INTERSTATE PIPELINE CAPACITY 

California utilities and end users benefit from access to supply basins and enhanced gas and 

pipeline competition.  Interstate, international, and intrastate pipelines serving Southern and 

central California include the El Paso Natural Gas, Mojave, Transwestern, Kern River, TGN, 

North Baja, and PG&E pipelines.  These pipelines provide southern and central California with 

access to gas producing regions in the southwest U.S. and Rocky Mountain areas, western 

Canada, California production and Mexico LNG.  Indicated firm capacities for each SoCalGas 

receipt zone for receiving these supplies are specified in the SoCalGas GBTS Rate Schedule.   

SoCalGas’ Southern Zone is connected to U.S. Southwest and Mexico pipeline systems at 

Ehrenberg, Blythe, and Otay Mesa (to El Paso, North Baja, and TGN) respectively.  The 

Southern Zone has a firm receipt capability of 1,210 MMcf/d.  

SoCalGas’ Northern Zone is connected to southwestern U.S. Southwest and Rocky 

Mountain pipeline systems (Transwestern, El Paso, Kern River, and Mojave) at Needles, west of 
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Topock AZ, and Kramer Junction.  The Northern Zone has a nominal firm receipt capacity of 

1,590 MMcf/d. Effective October 1, 2021, Line 4000 returned to service at a higher operating 

pressure.  As a result, the amount of firm BTS capacity available in the Northern Zone and the 

Needles/Topock Area Zone increased to 1,250 MMcf/d and 800 MMcf/d respectively.    

SoCalGas’ Wheeler Ridge Zone is connected to Kern River/Mojave, OEHI Gosford, and 

PG&E and receives supplies from the U.S. Southwest, Rocky Mountain, and Western Canada 

production areas and California production from Elk Hills.  The Wheeler Ridge Zone’s firm 

receipt capacity is 765 MMcf/d. 
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FIGURE 24– RECEIPT POINT AND TRANSMISSION ZONE FIRM CAPACITIES 

STORAGE 

Underground storage of natural gas plays a vital role in balancing the region’s energy supply 

and demand, and for systemwide reliability.92  Natural gas storage is also used to meet peak daily 

and seasonal gas demand and to hedge against price volatility in natural gas commodity 

markets.  In addition, natural gas storage has played a role in addressing emergency situations, 

including extreme weather and wildfires.93  SoCalGas owns and operates four natural gas 

92 California Council on Science and Technology (CCST), January 2018, Long-Term Viability of 
Underground Natural Gas Storage in California, An Independent Review of Scientific and 
Technical Information, Conclusion, 2.4 at pp 504 at: Full-Technical-Report-v2_max.pdf (ccst.us) .
93 Id., Conclusion 2.5 at pp 506. 

https://ccst.us/wp-content/uploads/Full-Technical-Report-v2_max.pdf
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storage facilities within southern California: Aliso Canyon, Honor Rancho, La Goleta, 

and Playa Del Rey. 
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In Southern California, natural gas storage fields are in areas with specific underground 

geologic characteristics, and in proximity to local gas consumers and transmission and 

distribution pipelines.  Storage natural gas is withdrawn and delivered to customers through 

SoCalGas’ transmission and distribution systems when customer demand exceeds flowing 

natural gas supplies and for system balancing.  

SoCalGas’ natural gas storage fields have a combined theoretical storage working inventory 

capacity of more than 130 Bcf.94  However, the combined working inventory for SoCalGas is 

reduced due to current working inventory regulatory restrictions imposed at Aliso Canyon.  

Prior to 2016 the Aliso Canyon working inventory was 86 Bcf.95  Since October 2015,96 the 

CPUC and CalGEM97 have maintained restrictions on SoCalGas’ use of Aliso Canyon.  In 

November 2020, the CPUC set the Aliso Canyon storage inventory level at 34 BCF based on the 

prior Energy Division reports assessing whether monthly 1-in-10 peak day demand could be met 

with forecasted storage inventory levels.98  In November 2021, the CPUC issued an order 

increasing the inventory limit for the Aliso Canyon Storage Field from 34 to 41.16 Bcf.99  The 

CPUC and CalGEM may authorize a different maximum inventory in the future.  

In July 2019, to improve short-term reliability and price stability in the southern California 

region, the CPUC deemed that Aliso Canyon be made available for withdrawals if certain 

conditions are met.100  Aliso Canyon may be used for withdrawals only if any of the following 

four conditions are met: 1) Preliminary low Operational Flow Order (OFO) calculations for any 

94 SoCalGas 2019 General Rate Case (GRC) Filing, Exhibit SCG-10-R, p. NPN-3 and NPN-4. 
95 As of July 19, 2017, CalGEM authorized Aliso Canyon to operate with a working inventory of 
equivalently 68.6 Bcf. 
96 Aliso Canyon experienced a natural gas leak in Well SS25 on October 23, 2015.  The leak was stopped 
on February 11, 2016, and SS25 was permanently sealed on February 18, 2016. 
97 Formerly DOGGR. 
98 CPUC Decision (D.)20-11-044.  
99 CPUC Decision (D.)21-11-008 issued on November 4, 2021. 
100 

https://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/News_Room/NewsUpdates/2020/Withdr
awalProtocol-revised-April112020clean.pdf 

https://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/News_Room/NewsUpdates/2020/WithdrawalProtocol-revised-April112020clean.pdf
https://www.cpuc.ca.gov/uploadedFiles/CPUCWebsite/Content/News_Room/NewsUpdates/2020/WithdrawalProtocol-revised-April112020clean.pdf
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cycle result in a Stage 2 low OFO or higher for the applicable gas day. 2) Aliso Canyon is above 

70% of its maximum allowable inventory between February 1 and March 31. 3) Honor Rancho 

and/or Goleta fields decline to 110% of their month-end minimum inventory requirements during 

the winter season and 4) There is an imminent and identifiable risk of gas curtailments created by 

an emergency condition that would impact public health and safety or result in curtailments of 

electric load that could be mitigated by withdrawals from Aliso Canyon. 



Southern California 

146 

STORAGE REGULATIONS 

Since 2015, the CPUC, CalGEM, and Pipeline and Hazardous Materials Safety 

Administration (PHMSA) have proposed and adopted various regulations addressing natural gas 

storage requirements and standards including safety and reliability.  SoCalGas is committed to 

working with various regulating bodies and policy makers to promote safe and reliable energy 

and natural gas storage services.  

Most recently, PHMSA issued their Final Rule for Underground Storage regulations, CFR 

Part 192.12, amending its minimum safety standards for underground natural gas storage 

facilities, effective March 13, 2020.  The PHMSA Final Rule adopts API RP 1171, Functional 

Integrity of Natural Gas Storage in Depleted Hydrocarbon Reservoirs and Aquifer Reservoirs, as 

published, modifies compliance timelines, formalizes integrity management practices, and 

clarifies the state’s regulatory role.  

CalGEM established fourteen California Code of Regulations §1726 California 

Underground Gas Storage regulations effective October 1, 2018, which includes mechanical 

testing mandates that require each well to be taken out of service for inspection every 24 months, 

unless an alternative frequency is approved by CalGEM, and semiannual field shut in tests for 

inventory certification. 
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REGULATORY ENVIRONMENT 

STATE REGULATORY MATTERS 

GENERAL RATE CASE 

On September 26, 2019, the CPUC unanimously approved a final 2019 GRC decision that 

adopted a TY 2019 revenue requirement of $2.770 billion for SoCalGas which is $166 million 

lower than the $2.937 billion that SoCalGas had requested in its updated testimony.  The adopted 

revenue requirement represents an increase of $314 million or a 12.8 percent increase over 2018.  

The final decision adopted post-test year (PTY) revenue requirement adjustments for SoCalGas 

are $220 million for 2020 (7.9 percent increase) and $150 million for 2021 (5.0 percent 

increase). 

In January 2020, the CPUC revised the rate case plans and implemented a 4-year GRC cycle 

for California IOUs.  SoCalGas was directed to file a Petition for Modification (PFM) to revise 

its 2019 GRC decision to add two additional attrition years including adjustment amounts, 

resulting in a transitional 5-year GRC period (2019-2023). 

In April 2020, SoCalGas filed a PFM of its 2019 GRC decision requesting attrition year 

increases of $155 million (+4.95 percent) for 2022 and $137 million (+4.15 percent) for 2023.   

In May 2021, the CPUC issued a decision authorizing SoCalGas to apply its PTY mechanism 

adopted in the 2019 GRC decision to 2022 and 2023 but updated the calculations based on the 

2020 4th Quarter Global Insight forecast to more fully capture the impact of Covid-19 to the 

economy.  This decision resulted in revenue requirements of $3.3 and $3.4 billion for SoCalGas 

for 2022 and 2023 respectively, which were slightly less than the original requests made in 

SoCalGas’ PFM. 

In May 2022, SoCalGas filed its 2024 General Rate Case seeking to revise its authorized 

revenue requirements, effective on January 1, 2024, to recover the reasonable costs of gas 
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operations, facilities, infrastructure, and other functions necessary to provide utility services to 

customers.  SoCalGas requests a $4.426 billion revenue requirement for 2024, which, if 

approved, would be an increase of $767 million over the expected 2023 revenue requirement, or 

a 20.9% increase.  SoCalGas’ 2024-2027 rate request includes investments in four key areas: 

maintaining and enhancing reliability and safety, supporting sustainability, and promoting 

innovation and technology to meet operational and customer needs and workforce development. 

SoCalGas also includes a post-test year revenue requirement and a regulatory account-related 

proposal.  The general rate request process is scheduled to take between 18 months and two 

years and is expected to conclude in late 2023. 

GAS RELIABILITY AND PLANNING OIR 

The CPUC initiated a rulemaking (R.20-01-007) to update gas reliability standards, 

determine the regulatory changes necessary to improve coordination between gas utilities and 

gas-fired electric generators, and implement a long-term planning strategy to manage the state’s 

transition away from natural gas-fueled technologies to meet California’s decarbonization goals. 

The rulemaking has two tracks.  Track 1 is intended to establish baseline standards and 

address issues of more immediate concern.  These Track 1 issues include: determining whether 

changes to the reliability standards are needed and, if so, how any additional costs will be 

recovered and allocated; considering a change to the Operational Flow Order (OFO) penalty 

structure, which provides a financial incentive for gas customers, including electric generators, to 

deliver sufficient gas supply; and evaluating whether gas and electric interdependency requires 

the establishment of new reliability and cost containment protocols.  A Proposed Decision (PD) 

on the OFO penalty structure was issued on March 18, 2022, and voted out at the April 21, 2022, 

CPUC Business Meeting.  A final decision on the remaining Track 1 issues was adopted in July 

2022, and includes no changes to design standards, a citation program for failure to meet 

minimum design standards and new reporting requirements for the California Gas Report starting 

in 2024. 

Track 2 of the Gas Reliability OIR focuses on long-term system planning.  Track 2A focuses 

on gas infrastructure.  Its goal is to create new criteria for the CPUC to use when evaluating 

utility requests for spending on infrastructure as well as for proactively identifying distribution 



SOUTHERN CALIFORNIA GAS COMPANY 

-149-

pipelines that can be decommissioned.  In this track, the CPUC seeks to find a balance in which 

California has sufficient transmission and storage infrastructure to avoid creating reliability 

issues and scarcity that drive up gas commodity prices while at the same time avoiding unneeded 

investments that could lead to stranded assets and reducing distribution pipeline miles to 

decrease revenue requirement over time.  The CPUC held two workshops in January and issued a 

workshop report in March 2022.  A PD is expected in November 2022. 

Track 2B focuses on equity, rates, safety, and workforce issues.  The equity portion focuses 

on barriers that low-income customers would face in advancing state electrification goals and 

what the CPUC can do to mitigate those barriers.  The rates portion will look at ratemaking 

strategies and develop ways to mitigate the impact of the gas transition on customer rates both 

now and in the future.  The safety portion will look at ways to streamline safety spending where 

possible, given that most safety spending is required by state or federal agencies. 

Track 2C will focus on data and process, considering a long-term strategy for managing gas 

planning going forward.  It is expected to begin in 2023. 
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ALISO CANYON ORDER INSTITUTING INVESTIGATION 

On February 9, 2017, the CPUC opened the Aliso Canyon proceeding, Investigation I.17-

02-002, as directed by SB 380 (Pavley, 2016).  SB 380 required the CPUC to “determine the

feasibility of minimizing or eliminating the use of the SoCalGas Aliso Canyon Natural Gas

Storage Facility (Aliso Canyon) while still maintaining energy and electric reliability for the

region.”  This facility is the largest of four gas storage facilities serving southern California.  The

CPUC has modeled the current gas system, finding that the Aliso Canyon facility is currently

necessary for winter reliability and cost containment.

A third-party consultant modeled the costs and benefits of adding new infrastructure that 

would allow Aliso Canyon to be closed by 2027 or 2035.  The consultant modeled several 

different infrastructure portfolios, including gas infrastructure upgrades, new electricity 

transmission, increased energy efficiency and building electrification, and additional electric 

generation and storage.  This analysis concluded that any of these portfolios could successfully 

replace the services provided by Aliso Canyon.  The consultant found that any of the portfolios 

modeled, except for new gas infrastructure, would result in a net decrease in energy system costs, 

when factoring in the costs of compliance with the Cap-and-Trade Program and Renewable 

Portfolio Standard, because the benefits of using the new resources would outweigh the 

investment costs.  However, on balance the savings would accrue to gas ratepayers, while 

electricity ratepayer costs would increase.  This analysis did not address costs or usage of the 

Aliso Canyon site itself.  The proceeding remains open, with the CPUC yet to determine whether 

to order that Aliso Canyon be closed and, if so, what infrastructure will be procured to allow that 

closure and what the timeline and other parameters will be.  The CPUC anticipates a ruling in 

this proceeding before 2023.  

The CPUC is also using this proceeding to determine the Aliso Canyon facility’s 

maximum allowable gas storage inventory.  The allowed inventory level impacts customers rates 

because higher storage inventory allows for lower gas costs to ratepayers by enabling the utility 

to buy and store gas when prices are low and use its stored gas when prices are high.  The CPUC 

increased the maximum inventory level for the facility in November 2021 which will remain in 

place until the Commission issues a new decision in the proceeding. 
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BUILDING DECARBONIZATION POLICY 

In September 2018, former Governor Brown signed two bills into law related to reducing 

GHG emissions from buildings, SB 1477 and AB 3232.  SB 1477 calls on the CPUC to develop, 

in consultation with the CEC, two programs (BUILD and TECH) aimed at reducing GHG 

emissions associated with buildings.  AB 3232 calls on the CEC, by 2021, to develop plans and 

projections to reduce GHG emissions of California’s residential and commercial buildings to 40 

percent below 1990 levels by 2030, working in consultation with the CPUC and other state 

agencies. 

In January 2019, the CPUC issued an OIR on building decarbonization (R.19-01-011).  

The proposed scope of the rulemaking includes: (1) implementing SB 1477; (2) potential pilot 

programs to address new construction in areas damaged by wildfires; (3) coordinating CPUC 

policies with Title 24 Building Energy Efficiency Standards and Title 20 Appliance Efficiency 

Standards developed at the CEC; and (4) establishing a building decarbonization policy 

framework.  A final decision D.20-03-027 was issued on April 6, 2020, which establishes a 

framework for CPUC oversight of two building decarbonization pilot programs—the Building 

Initiative for Low-Emissions Development (BUILD Program) program and the Technology and 

Equipment for Clean Heating (TECH Initiative) initiative.  These two pilot programs are 

designed to develop valuable market experience for the purpose of decarbonizing California’s 

residential buildings in order to achieve California’s zero-emissions goals.  SB 1477 makes 

available $50 million annually for four years, for a total of $200 million, derived from the 

revenue generated from GHG emission allowances directly allocated to gas corporations and 

consigned to auction as part of the Air Resources Board’s (ARB) Cap-and-Trade Program.  

Incentive eligibility for the BUILD Program shall be limited strictly to newly constructed 

all-electric building projects, without any hookup to the gas distribution grid. 

Phase II issued a Final Decision on November 4, 2021, which adopted the Wildfire and 

Natural Disaster Resilience Rebuild (WNDRR) Program to support all-electric rebuilding of 

residential properties that were destroyed or red-tagged due to a natural or man-made disaster on 

or after January 1, 2017.  WNDRR will be offered for a ten-year period (2022-2032) across the 

service territories of the electric IOUs.  Further, the decision directs the electric IOUs to study 
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the total electric and gas bill impacts resulting from a customer switching from a natural gas 

water heater to an electric heat pump water heater (HPWH).  Based on this analysis, each electric 

IOU must propose a HPWH rate adjustment in its next General Rate Case (Phase II) or Rate 

Design Window applications.  In an effort to allow the CPUC and stakeholders to better 

understand propane use, the decision directs the electric IOUs to ask all new customers whether 

or not they use: (i) electric space heating equipment; (ii) electric water heating equipment; and 

(iii) propane to power any appliance other than an outdoor grill.  The electric IOUs must report

these responses to ED annually beginning on February 1, 2023, along with the number of total

customers receiving the all-electric baseline allowance, as well as total customers receiving the

new HPWH baseline allowance.  Lastly, the decision adopts detailed non-binding guiding

principles for how to determine program costs and benefits when programs overlap.  These

principles apply to the programs adopted under this proceeding (BUILD, TECH, and WNDRR),

as well as programs authorized to incentivize clean heating technologies, specifically under

Energy Efficiency (EE) (incl. the new statewide Heating, Ventilation, and Air Conditioning and

Plug Load Appliance Programs administered by SDG&E), and the Self-Generation Incentive

Program (SGIP) (HPWH sub-program).

In Phase III of R.19-01-011, the CPUC is considering changing the rules regarding 

allowances, refunds, and discounts paid to builders to help facilitate the connection of buildings 

to the gas distribution system.  In November 2021, CPUC’s Energy Division staff released a 

report recommending the complete elimination of these payments for all customer classes 

effective July 1, 2023.  According to the staff report, gas ratepayers subsidize gas line extensions 

at a cost exceeding $100 million annually.  According to the staff report, “By eliminating all gas 

line extension allowances, builders would be forced to shoulder greater expense if they choose to 

construct a building that uses gas...the added up-front gas burden would send a signal to builders 

that building new gas infrastructure is more expensive, and thus make dual-fuel construction less 

desirable and financially riskier.  As such, the builder community would be more likely to 

gravitate towards all-electric new construction.”  The CPUC is expected to issue a Proposed 

Decision in the third quarter of 2022. 
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AFFORDABILITY OIR 

On July 12, 2018, the Commission instituted the OIR (R.18-07-006) to develop a common 

understanding, methods and processes to assess, the impacts on affordability of individual 

Commission proceedings and utility rate requests.  This OIR includes gas, electric, water and 

communications utilities.  On July 16, 2020, the Commission issued its Phase 1 decision (D.20-

07-032), which defines affordability as the degree to which a representative household is able to

pay for an essential utility service, given its socioeconomic status.  This decision also adopts

three metrics and supporting methodologies to be used by the Commission for assessing the

affordability of essential utility services, including:  hours at minimum wage required to pay for

essential utility services; Socioeconomic vulnerability index (SEVI) of various communities; and

ratio of essential utility service charges to non-disposable household income—known as the

affordability ratio.  The decision does not adopt an absolute definition of what constitutes

affordable essential utility services; rather, the decision adopts metrics and methodologies for

assessing affordability across utilities over time.

In Phase II of the Affordability Proceeding, a Proposed Decision was issued on June 10, 

2021, providing further direction on implementation of the three metrics adopted in Phase I the 

CPUC will use to assess the affordability of utility service.  The PD establishes how the 

affordability framework will be applied in CPUC proceedings and further develops the tools and 

methodologies used to calculate the three metrics.  Gas and electric utilities must include certain 

Affordability Ratio and Hours-at-Minimum Wage data in any filing that would result in a 

revenue increase estimated to exceed one percent of currently authorized systemwide revenues. 

They must also include various estimated bill impacts by climate zone.  The affordability metrics 

must also be updated at the time of a PD in General Rate Case (GRC) proceedings.  SDG&E is 

directed to introduce the required affordability analysis in its next GRC Phase 2 application. 

Electric, gas and water utilities will also now all be required to submit quarterly rate trackers to 

the CPUC, aggregating the rate impacts of their various revenue requirements, pending rate 

requests, and authorizations.   

The CPUC held an Affordability Proceeding 2022 En Banc on February 28 and March 1 of 

2022 as part of Phase 3 of Affordability Rulemaking A.18-07-006, which examined proposals to 
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contain costs and mitigate rate increases. Stakeholder proposals focusing on gas ratepayers 

included the following: 

• Authorize utilities to deploy capital and recover cost for building decarbonization upgrades

via tariffed on-bill structures that enable participation regardless of income, credit score, or

renter status.

• Implement rate or infrastructure planning mechanisms to avoid excessive gas infrastructure

costs falling disproportionately on residential customers who cannot electrify.

• Determine if electrification warrants securitization and/or accelerated depreciation of natural

gas assets.

• Implement a Renewable Balancing Services tariff that would charge different rates to

different customer classes, especially during peak hours, based on amount of natural gas

use.

• Evaluate natural gas rates and affordability in coordination with the Long-Term Gas

Planning Rulemaking.

• Determine how to efficiently prune the natural gas system while providing safety.

• Legislative action to ensure long-term budget availability and use state revenue to recover

costs for programs, such as CARE.

The next step in Phase 3 of the proceeding is to build on the En Banc discussions.  There will 

be Statewide listening sessions and a workshop held by the CPUC to solicit recommendations and 

strategies from parties to mitigate rate increases.  A proposed decision is scheduled for Q2-Q3 

2023. 
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PIPELINE SAFETY 

In 2011, the CPUC issued an OIR, R.11-02-019, to develop and adopt new regulations on 

pipeline safety, requiring that the utilities file implementation plans to test or replace natural gas 

transmission pipelines that do not have sufficient record of a pressure test. 

SoCalGas and SDG&E jointly filed their comprehensive Pipeline Safety Enhancement Plan 

(PSEP) on August 26, 2011, pursuant to D.11-06-017.  The comprehensive plan covered all of 

the utilities’ approximately 4,000 miles of transmission lines and would be implemented in 

two phases.  Phase 1 focuses on populated areas and Phase 2 covers less populated areas of 

SoCalGas’ and SDG&E’s service territories. 

In June 2014, the CPUC issued D.14-06-007 approving the utilities’ plan for implementing 

PSEP, subject to after-the-fact reasonableness review, established criteria to determine the 

costs that may be recovered from ratepayers, and authorized the establishment of balancing 

accounts to facilitate the recovery of costs for implementing Phase 1. 

Subsequently, in D.16‐12‐063 the Commission approved SoCalGas’ and SDG&E’s joint 

application, (Application (A.) 14‐12‐016, requesting review and recovery of $33.2 million, 

which is a portion of the tracked PSEP costs incurred prior to June 12, 2014.  Additionally, 

D.16-08-003, approved SoCalGas’ and SDG&E’s application (A.15‐06‐013) to establish Phase 2

memorandum accounts.  The decision also authorized 50 percent interim cost recovery for

Phase 1 actual revenue requirements booked to the regulatory accounts subject to refund, and a

long-term procedural schedule for PSEP going forward.  D.16‐08‐003 ordered SoCalGas and

SDG&E to transition PSEP to the GRC starting with Test Year 2019 and that future GRC

applications could include PSEP costs until implementation of the Plan is complete.

From 2011 through March 2022, SoCalGas and SDG&E have invested approximately 

$2.4 billion and $790 million, respectively, in PSEP, with additional expenditures planned, 

involving the remediation of more than 450 pipeline miles for SoCalGas and 60 miles for 

SDG&E. 

In D,19-02-004, the Commission approved SoCalGas’ and SDG&E’s second PSEP 

Reasonableness Review application (A.16‐09‐005), which presented costs totaling $195 million 



Southern California 

156 

(including certain costs for which the utilities are not seeking recovery) of pipeline safety 

projects completed by June 30, 2015.  The Commission approved cost recovery of approximately 

$187 million ($172 million for SoCalGas and $15 million for SDG&E). 

In D.19-03-025, the Commission also approved SoCalGas’ and SDG&E’s PSEP forecast 

application (A.17‐03‐021), finding $254.5 million associated with twelve SoCalGas Phase 1B 

and 2A pipeline projects reasonable and eligible for cost recovery.  The decision directs 

SoCalGas and SDG&E to record costs to a one‐way balancing account on an aggregate basis and 

balance to the authorized revenue requirements. 

In December 2018, SoCalGas and SDG&E filed a third joint PSEP reasonableness review 

application (A.18‐11‐010) requesting cost review and rate recovery for 83 completed Phase 1 

projects.  The total costs submitted for review are approximately $941 million ($811 million for 

SoCalGas and $130 million for SDG&E).    In D.20-08-034, the Commission approved a 

settlement agreement which addressed the reasonableness review of approximately $940 million 

in costs incurred executing 44 pipeline projects and 39 valve pipeline safety enhancement plan 

projects by granting cost recovery in total of $934,607,000. 

SoCalGas most recently requested additional PSEP funding in its 2024 GRC application 

(A.22-05-015) that will enable SoCalGas to continue the implementation and prudent execution 

of PSEP as mandated in Decision (D.) 14-06-007 and in furtherance of the CPUC’s order to 

complete the Plan “as soon as practicable,” while balancing other pipeline safety compliance 

regulations and the obligation to provide customers with safe and reliable service.  Since its 

inception, the four objectives of PSEP have been and continue to be: (1) enhance public safety; 

(2) comply with Commission directives; (3) minimize customer impacts; and (4) maximize the

cost effectiveness of safety investments.
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ANGELES LINK APPLICATION 

On February 17, 2022, SoCalGas filed A.22-02-007 requesting authorization to establish the 

Angeles Link Memorandum Account, which would track the incremental costs associated with 

stakeholder engagement, engineering, design, and environmental work for a proposed pipeline 

delivering “renewable green hydrogen” into the Los Angeles Basin.  The application does not 

specify a cost recovery mechanism for expenses recorded in the memorandum account, but the 

company could request cost recovery from ratepayers in a future proceeding if the memorandum 

account is approved.  It states that the project must be approved prior to SoCalGas’s next GRC 

due to the urgent climate benefits that the project would bring.  The anticipated costs for the 

proposed memorandum account do not include construction or capital costs.  The application 

references the use of underground hydrogen transportation infrastructure and “new in-state 

dedicated hydrogen pipelines,” suggesting much of the pipeline will be new infrastructure built 

underground.  

The application says that the project is designed to facilitate the closure of the Aliso Canyon 

methane storage facility and preserve energy reliability, as well as address overall climate change 

concerns.  The application does not name specific end users of the renewable hydrogen, but it 

describes an intent to serve future hydrogen end users, including “hard-to-electrify” industries, 

electric generators, and the heavy-duty transportation sector.  The application says that the 

foundation of the system would be one or more transmission pipelines that would run from 

generation sources in areas such as the Central Valley, Mojave Desert/Needles, or the Blythe 

area.  The application does not specify how the hydrogen would be produced other than that it 

would come from electrolysis powered by renewable electricity.  

The application describes three phases for the project. Phase 1 would last from 12 to 18 

months and cost an estimated $26 million.  It would support a pre-Front End Engineering and 

Design analysis assessing hydrogen demand, identifying end users, and conducting energy 

studies, in addition to engaging stakeholders.  Phase 2 would last from 18 to 24 months and cost 

$92 million.  It would identify a preferred option through design, engineering, and environmental 

studies and complete refined engineering and implementation plans.  Phase 3 would last from 18 

to 30 months and cost “several hundreds of millions of dollars.”  This phase would prepare 
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permit applications, including an application to the CPUC for a Certificate of Public 

Convenience and Necessity and other long-lead permit applications. 

FEDERAL REGULATORY MATTERS 

SoCalGas and SDG&E participate in Federal Energy Regulatory Commission (FERC) 

proceedings involving interstate natural gas pipelines serving California that can affect the 

deliveries of gas to their customers.  SoCalGas holds contracts for interstate transportation 

capacity on the El Paso, Kern River, Transwestern, and GTN and Canadian pipelines.  SoCalGas 

and SDG&E also participate in FERC and Canadian regulatory proceedings involving the natural 

gas industry generally as those proceedings may impact their operations and policies. 

EL PASO 

On August 15, 2021, El Paso Natural Gas’s (EPNG) Line 2000 ruptured near Coolidge, 

Arizona.  The National Transportation Safety Board (NTSB) opened Investigation PLD21FR003 

into the incident.  On April 19, 2022, EPNG reported that “the pipeline failure remains under a 

PHMSA order, and the entire Line 2000 system is under a reduced operating pressure.  The 

reduced operating pressure in effect removes the Line 2000 system from service from Black 

River compressor station to the California border." 

On April 21, 2022, FERC issued against EPNG an Order on Cost and Revenue Study, 

Instituting Investigation and Setting Matter for Hearing Procedures Pursuant to Section 5 of the 

Natural Gas Act.  In that section 5 proceeding, FERC alleged that EPNG may be substantially 

over-recovering its cost of service, causing El Paso’s existing rates to be unjust and 

unreasonable.  The section 5 proceeding is anticipated to be resolved by mid-2023. 

GTN AND CANADIAN PIPELINES 

SoCalGas acquires its Canadian natural gas supplies from the NGTL pipeline located in 

Alberta, Canada and transports these supplies through the NGTL pipeline in Alberta, to the 

Foothills Pipelines Limited Company pipeline (Foothills) in British Columbia, and finally to 

GTN at the Canadian/U.S. international border. 
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On November 18, 2021, FERC issued a letter order approving GTN’s settlement agreement 

in lieu of GTN filing a NGA section 4 general rate case filing.  That settlement agreement, 

among other things, maintained existing tariff recourse rates, established a moratorium on rate 

changes through December 31, 2023, and obligated GTN to file a NGA section 4 rate case in 

early 2024. 

NORTH BAJA XPRESS PROJECT 

On April 21, 2022, FERC issued a certificate of public convenience and necessity (CPCN) 

to North Baja Pipeline Company to construct and operate the North Baja Xpress project.  The 

project will enable North Baja to provide 495,000 Dth/day of firm transportation service to 

Sempra LNG from the EPNG system at Ehrenberg for export to Mexico.  The CPCN is 

conditioned on (1) making the facilities available within 3 years of the order date; (2) compliance 

with environmental conditions stated in the order; and (3) the execution of a firm service 

agreement before commencing construction. 
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GREENHOUSE GAS ISSUES 

NATIONAL POLICY 

Fundamental elements of the nation’s greenhouse gas(es) (GHG) program were established 

by the Clean Power Plan, which was adopted by the U.S. EPA in August 2015 pursuant to their 

authority under the federal Clean Air Act.  The intent of the Clean Power Plan was to reduce 

carbon emissions from power plants while maintaining energy reliability and affordability.  The 

Clean Power Plan established customized goals for each state.  It was projected to reduce carbon 

emissions from the power sector 32 percent from 2005 levels by 2030.  Individual state targets 

were based on national uniform “emission performance rate” standards (pounds of carbon 

dioxide (CO2) per MWh) and each state’s unique generation mix. 

On February 9, 2016, the U.S. Supreme Court issued a stay of the EPA’s Clean Power Plan, 

freezing carbon pollution standards for existing power plants while the rule was under review at 

the U.S. Court of Appeals for the District of Columbia Circuit.  In March 2017, President Trump 

signed an Executive Order directing the EPA Administrator to review the Clean Power Plan and 

if appropriate, suspend, revise, or rescind the rule.  On October 10, 2017, the EPA released a 

proposed rule to repeal the Clean Power Plan.   On June 30, 2022, the U.S. Supreme Court 

determined that the EPA lacks authority under the Clean Air Act to set GHG standards that 

require power producers to significantly change the generation mix. The Court held that such 

consequential rules must be based on explicit congressional authorization. 

Former President Trump announced the United States’ withdrawal from the Paris 

Agreement101 (the international treaty on climate change) in 2017, but a number of U.S. states 

including California formed the United States Climate Alliance to maintain the objectives of the 

Clean Power Plan within their state borders separately from the federal government. President 

101 The Paris Agreement | UNFCCC 

https://en.wikipedia.org/wiki/United_States_withdrawal_from_the_Paris_Agreement
https://en.wikipedia.org/wiki/United_States_withdrawal_from_the_Paris_Agreement
https://en.wikipedia.org/wiki/United_States_Climate_Alliance
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
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Biden signed an executive order on January 20, 2021, to re-admit the United States into the Paris 

Agreement. Readmission became effective 30 days later. 

MOTOR VEHICLE EMISSIONS REDUCTIONS 

National GHG policymakers realize that motor vehicles are one of the largest sources of 

GHG emissions, and one of the potential solutions is the substitution of natural gas and 

electricity for the current diesel and gasoline energy sources.  This transition to cleaner fuels will 

also increase the demand for both natural gas and natural gas-generated electricity.  Under the 

EPA’s Mandatory Reporting of GHGs rule, all vehicle and engine manufacturers outside of the 

light-duty sector must report emission rates of CO2, nitrous oxide, and methane from their 

products. 

ASSEMBLY BILL 32 

The Global Warming Solutions Act of 2006 (AB 32) requires California to reduce GHG 

emissions to the adopted statewide 1990 level by 2020.  AB 32 directs the Air Resources Board 

(ARB) to adopt rules and regulations in an open public process to achieve the “maximum 

technologically feasible and cost-effective GHG emission reductions”.102  AB 32 also required 

the ARB to prepare and approve a scoping plan that provides a roadmap to reach the 2020 

emissions reduction target.  The first scoping plan was approved by the ARB in 2008 and the 

ARB is required to update the plan at least once every 5 years.  The most recent update, as of this 

writing, was adopted in December 2017.  For each scoping plan, the ARB is required to use a 

collaborative consultation process through engagement with State agencies including the CPUC 

and CEC, and a diverse set of stakeholders with public input facilitated through workshops and 

other meetings.  The result is a policy framework that comprises a broad portfolio of 

recommended GHG reduction strategies and regulations, including a market-based compliance 

mechanism that are cost effective and minimizes administrative burden and GHG emission 

leakage. 

102 https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB32. 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB32
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SENATE BILL 32 

SB 32 (Pavley) was enacted on September 8, 2016 and went into effect on January 1, 2017.  

The law extended the goals of AB 32 by requiring the ARB to ensure statewide GHG emissions 

are 40 percent below the 1990 levels by 2030.  The continuation of the Global Warming 

Solutions Act keeps California on track with the emission reduction goals of the Paris 

Agreement.  The 2017 Scoping Plan Update incorporated the 2030 target and constructed 

California’s climate policy portfolio that includes doubling building efficiency, increasing 

renewable power by 50 percent cleaner zero and near-zero emission vehicles, reducing 

short-lived climate pollutants such as black carbon and limiting industry emissions through a 

Cap-and-Trade program.  The companion bill to SB 32, AB 197, provides increased legislative 

oversight of the ARB through a Joint Legislative Committee on Climate Change Policies and 

directed it to take certain actions to improve local air quality.  These actions include internet 

posting of emissions of GHG, criteria pollutants, and toxic air contaminants from stationary and 

mobile sources, prioritization of specified emission reduction rules and regulations to protect 

disadvantaged communities, and consideration of the social cost of carbon when preparing plans 

to meet GHG reduction targets and goals. 

On May 10, 2022, the ARB released the Draft 2022 Scoping Plan Update.  The draft of the 

2022 Update reflects direction from major climate legislation and four Governor’s Executive 

Orders issued since the adoption of the 2017 Scoping Plan Update.  One of the executive orders, 

B-55-18 (signed September 2018) establishes a statewide goal to achieve carbon neutrality (i.e., 

the point at which removal of carbon pollution from the atmosphere meets or exceeds emissions) 

as soon as possible, and no later than 2045, and to achieve and maintain net negative GHG 

emissions thereafter.  It also calls for the ARB to ensure future scoping plans identify and 

recommend measures to achieve this carbon neutrality goal and to develop a framework for 

implementation and accounting that tracks progress toward the goal.  Further, in July 2021, 

Governor Newsom wrote to the ARB Chair requesting that the ARB evaluate how to achieve 

carbon neutrality no later than 2035 including analysis of how to reduce or eliminate demand for 

fossil fuel and end oil extraction in California.  Additionally, the Governor asked for the pathway 

to carbon neutrality to prioritize strategies that reduce emissions of GHG as well as provide 

public health co-benefits, include an evaluation of cost effectiveness, and protect against leakage
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of GHG emissions to other states as mandated by law (AB 32).  The Draft 2022 Scoping Plan 

Update recommends an alternative that achieves carbon neutrality in 2045 and found that the two 

2035 alternatives evaluated have much higher direct costs, job losses, rate of slowing economic 

growth and degree of uncertainty. 

SENATE BILL 350 

The Clean Energy and Pollution Reduction Act, or SB 350, was signed into law on 

October 7, 2015, and sets ambitious goals that will help the State achieve the emissions reduction 

targets of SB 32.  SB 350 increased and extended the RPS target to 50 percent by 2030, which 

later was amended by SB 100.  Additionally, the law requires the state to double statewide 

energy efficiency savings in both the electric and natural gas sectors by 2030.  The GHG 

reduction targets associated with these requirements are to be incorporated into IRPs, which 

detail how each required utility will reduce GHGs, deploy clean energy resources and otherwise 

meet the resources needs of their customers.  The Energy Commission is coordinating with other 

state agencies—including the:  CPUC, ARB, and CAISO—to implement the bill.  SoCalGas has 

been engaged with these agencies throughout the process and has provided input. 

SENATE BILL 1383 

SB 1383 was signed into law on September 19, 2016, establishing methane emissions 

reduction targets in a statewide effort to reduce emissions of Short-Lived Climate Pollutants 

(SLCP) in various sectors of California’s economy.103  SB 1383 requires a 40 percent reduction 

in methane, a 40 percent reduction on hydrofluorocarbon gases and a 50 percent reduction in 

anthropogenic black carbon by 2030, relative to 2013 baseline levels and requires the ARB, the 

CPUC, and the CEC to undertake various actions related to reducing SLCPs in the state.  

SB 1383 also establishes targets to achieve a 50 percent reduction in the level of the statewide 

disposal of organic waste from the 2014 level by 2020 and a 75 percent reduction by 2025.  The 

law grants CalRecycle the regulatory authority required to achieve the organic waste disposal 

reduction targets and establishes an additional target that not less than 20 percent of currently 

disposed edible food is recovered for human consumption by 2025.  The bill mandates the ARB, 

103 http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB1383. 

http://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB1383
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in consultation with the Department of Food and Agriculture, to adopt regulations to reduce 

methane emissions from livestock and dairy manure operations.  SB 1383 also requires state 

agencies to consider and, as appropriate, adopt policies and incentives to significantly increase 

the sustainable production and use of RNG. 

Pursuant to SB 1383, the ARB formed a Dairy and Livestock GHG Reduction working 

group in 2017 to help understand ways to reduce dairy and livestock methane emissions by 

40 percent from 2013 levels by 2030.  The working group’s assignment was to identify and 

address technical, market, regulatory, and other barriers to development of methane reduction 

projects.  SoCalGas actively participated in the working group and its three sub-groups including 

SoCalGas staff serving as co-chair of the Fostering Markets for Digester Projects sub-group 

whose task was to establish a roadmap, attentive to the SB 1383 statute dates of July 1, 2020 and 

January 1, 2024, to significantly expand the number of livestock digester projects in California 

that support the state’s climate and air quality goals. 

SoCalGas has participated in the CDFA Dairy Digester Research and Development Program 

(DDRDP), which provides financial assistance for the installation of dairy digesters in 

California, which will result in reduced GHG emissions.  SoCalGas staff attended and presented 

at CDFA DDRDP workshops, webinars and listening sessions held in environmental justice (also 

known as disadvantaged communities) areas near dairies.  SoCalGas also provided education and 

assisted customers who showed interest in the CDFA Program, as well as on other topics related 

to RNG, such as alternative fuel vehicles.  A specific example is our promotion of RNG in our 

marketing materials especially those developed and displayed at the International Ag Expo held 

every year in Tulare, California.  CDFA also includes a link on their DDRDP website to 

SoCalGas’ RNG website. 

SENATE BILL 100 AND EXECUTIVE ORDER B-55-18 

The 100 Percent Clean Energy Act of 2019, or SB 100, was signed into law on 

September 10, 2018.  SB 100 sets a state policy that eligible renewable energy and zero-carbon 

resources supply 100 percent of all retail sales of electricity in California by 2045.  The bill also 

accelerates California’s RPS, which, pursuant to a 2016 bill by the same author (SB 350), 

already mandates that load-serving entities procure at least 50 percent of retail sales from eligible 
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renewable energy resources by 2030; under SB 100, the 2030 target will be increased 

to 60 percent, and the 50 percent target will be advanced to 2026, in recognition that California 

retail sellers are well on their way to achieving the target in advance of the existing deadlines.  

EO B-55-18 establishes a new statewide goal to achieve economy-wide carbon neutrality no later 

than 2045. In March 2021, the Joint Agencies (California Energy Commission, California Public 

Utilities Commission, and California Air Resources Board), published the 2021 SB 100 Joint 

Agency Report: Achieving 100 Percent Clean Electricity in California: An Initial Assessment. 

The report includes a review of the policy to provide 100 percent of electricity retail sales and 

state loads from renewable and zero-carbon resources in California by 2045.  The report assesses 

various pathways to achieve the target and an initial assessment of costs and benefits.  It also 

includes results from capacity expansion modeling and makes recommendations for further 

analysis and actions by the joint agencies.  The Joint Agencies followed up with a workshop in 

October 2021 to analyze the non-energy benefits, social costs and reliability.  Then the CEC 

conducted a workshop in collaboration with the CPUC and CAISO in February 2022, to discuss 

approaches for examining the environmental and land use implications of potential resource 

portfolios to meet SB 100 targets. 

ASSEMBLY BILL 3232 

The zero emissions buildings and sources of heat energy bill requires the CEC to assess the 

potential for the state to reduce the emissions of GHGs from the state’s residential and 

commercial building stock by at least 40 percent below 1990 levels by January 1, 2030.  AB 

3232 also requires consideration of the impact of emission reduction strategies on grid reliability 

and as directed by AB 3232, the CEC will conduct additional analyses on strategies and update 

progress on reducing GHG emissions from residential and commercial buildings in the 2021 and 

future IEPRs.  On August 11, 2021, the California Energy Commission (CEC) voted to adopt the 

AB 3232 California Building Decarbonization Assessment Final Staff Report (AB 3232 Final 

Report) during their regular Business Meeting.  The Final Commissioner Report was published 

on August 13, 2021.  In addition, a workbook containing updated assumptions being used in the 

Fuel Substitution Scenario Analysis Tool (FSSAT) was published to the 19-DECARB-01 Docket 

on February 28, 2022.  
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AB 3232 suggests two baseline approaches from which California can track building 

decarbonization: systemwide and direct emissions.  According to the Final Commissioner 

Report, the bulk of building GHG emissions in 2030 are from today’s existing buildings and 

California has approximately 14 million existing single-family homes and multifamily units.  

The report defined and analyzed seven GHG emission strategies within seven high-level 

categories and the analysis concluded that as of 2018, systemwide GHG emissions in residential 

and commercial buildings are 26 percent below 1990 levels and current policies and activities are 

on a trajectory to reach 36 percent below 1990 levels by 2030.  SoCalGas engaged with the CEC 

Commissioners and Staff on the Draft Version of the Building Decarbonization Assessment 

mandated by AB 3232 through attending six public workshops from December 2019 to May 

2021 to discuss and share feedback on the findings presented in the AB 3232 Final Report; the 

CEC received many comments submitted to the public docket 19-DECARB-01.  

GHG RULEMAKING 

Beginning on January 1, 2015, the ARB’s Cap-and-Trade Program expanded to include 

emissions from all SoCalGas customers.  SoCalGas is required to purchase carbon allowances or 

offsets on behalf of our end-use customers for the emissions generated from the full combustion 

of the natural gas we deliver.  Large end-use customers who emit at least 25,000 mtCO2e 

equivalent per year have a direct obligation to the ARB for their own emissions; therefore, 

SoCalGas’ obligation does not include these customers and they will not be responsible for 

compliance costs related to end-users from SoCalGas. 

The CPUC completed a rulemaking proceeding in late 2015 to determine how the costs 

related to compliance with the Cap-and-Trade program will be included in end-use customers’ 

rates.104  The rulemaking had also addressed how revenues generated from the sale of directly 

allocated allowances will be returned to ratepayers.  The rulemaking had initially determined that 

all Cap-and-Trade compliance costs will be included on a forecasted basis in customers’ 

transportation rates beginning April 1, 2016.  Customers with a direct obligation to the ARB for 

their emissions are exempt from SoCalGas’ end-users’ compliance obligation and will receive a 

volumetric credit called the “Cap-and-Trade Cost Exemption” for the amount of their 

104 CPUC D.15-10-032. 
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transportation rates that contribute to these costs.  All customers’ rates will also include 

compliance costs related to SoCalGas’ covered facilities, as well as for Lost and Unaccounted 

For (LUAF) gas. 

In the same CPUC decision, it was determined that revenues generated from the sale of 

directly allocated allowances would be returned as a fixed, once-annual, California Climate 

Credit to all residential households on their April bills.  Nonresidential customers were not to 

receive a California Climate Credit.  An Application for Rehearing on the use of the revenues 

generated from the sale of directly allocated allowances was granted in April 2016.  As such, the 

introduction of Cap-and-Trade costs into rates and the distribution of the gas California Climate 

Credit was delayed.  In March 2018, the CPUC issued its Final Decision (D.18-02-017), which 

directed IOUs to recover Cap-and-Trade costs and distribute the California Climate Credit.  It 

found that: (1) only residential customers are eligible for the California Climate Credit, with the 

initial Climate Credit to be distributed in October 2018 and in April ever year thereafter; 

(2) GHG compliance costs can be incorporated in transportation rates beginning July 1, 2018,

with 2018 costs amortized over 18 months; and (3) the accumulated 2015-2017 GHG costs and

revenues are to be netted, with the remaining balance either distributed in the 2018 Climate

Credit or amortized in transportation rates.

REPORTING AND CAP-AND-TRADE OBLIGATIONS 

The ARB publishes total, covered and non-covered emissions because total emissions are 

used to calculate California’s GHG emissions inventory and covered emissions are used to 

determine a facility’s Cap-and-Trade obligation.  At the time of the writing of the 2020 CGR, the 

2019 GHG numbers have not been verified by the independent third party.  The 2018 numbers 

were the most recent verified numbers for the reporting category.  As of 2018, SoCalGas 

reported to the ARB verified GHG emissions of approximately 41.4 mmtCO2E in three primary 

categories: (1) combustion emissions at five compressor stations and two storage fields, 

where annual emissions exceed 10,000 mtCO2E; (2) vented and fugitive emissions from 

three compressor stations, two storage fields and the natural gas distribution system; and (3) the 

GHG emissions resulting from combustion of natural gas delivered to all customers. 
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In 2018, GHG emissions for gas delivered to all customers was 39.9 mmtCO2e, but 

20.7 mmtCO2e for gas delivered to non-covered customers.  Non-covered customers consist of 

smaller customers with emissions of less than 25,000 mtCO2E.  For Cap-and-Trade obligation, 

20.7 mmtCO2e is the appropriate Cap-and-Trade value.  Large, covered customers pay their own 

Cap-and-Trade bill. 

Four of the five facilities subject to the EPA’s mandatory reporting regulation are also 

subject to ARB’s Cap-and-Trade Program.  On January 1, 2015, natural gas suppliers became 

subject to the Cap-and-Trade Program and now have a compliance obligation for GHG 

emissions from the natural gas use of their small customers (i.e., those customers who are not 

covered directly under ARB’s Cap-and-Trade Program).  More recently, SoCalGas estimated 

that its GHG emissions compliance obligation as a natural gas supplier to be approximately 

22.0 mtCO2E for 2019.  ARB will issue final 2019 GHG emissions compliance obligations for 

natural gas suppliers in November 2020. 

The adoption of rules and procedures to minimize natural gas leakage from 

Commission-regulated natural gas pipelines consistent with Pub. Util. Code Section 961 (d), 

§ 192.703 (c) of Subpart M of Title 49 of the CFR, and the Commission’s General Order 112-F

are covered under R.15-01-008.  As part of this rulemaking, natural gas utilities are required to

annually report their methane emissions from intentional and unintentional releases as well as

their leak management practices.  In 2020, SoCalGas reported 2.2 Bcf of methane emissions

from intentional and unintentional releases for the year 2019.  These emissions were reported in

the SB 1371 report.  Only some intentional emissions are subject to the ARB Cap-and-Trade

Program.

PROGRAMMATIC EMISSIONS REDUCTION:  CALIFORNIA GHG REDUCTION 
STRATEGIES 

The ARB has the responsibility to develop the broad strategies to achieve California’s GHG 

emissions reduction targets.  The 2017 Scoping Plan Update identified several strategies to 

achieve the 2030 target to reduce emissions by 40 percent from 1990 levels:  double building 
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efficiency; 50 percent renewable power; cleaner transportation; and reduce SLCPs and Cap 

emissions from various sectors.  The SLCP includes targets to reduce methane emissions from 

organic sources of methane and methane leakage from the oil and gas industry. 

The CPUC has an on-going Rulemaking, R.15-01-008, to implement SB 1371, which 

requires the adoption of rules and procedures to minimize natural gas leakage from 

Commission -regulated natural gas pipeline facilities.  In D.17-06-015, utilities were ordered to 

implement a Natural Gas Leak Abatement Program consistent with 26 Best Practices for 

emission mitigation.  This proceeding is led by the CPUC in consultation with the ARB.  The 

first phase will develop the overall policies and guidelines for a natural gas leak abatement 

program consistent with SB 1371.  The second phase will develop ratemaking and 

performance-based financial incentives associated with the natural gas leak abatement program 

determined through Phase 1 of the proceeding.  Energy efficiency and renewables are considered 

fundamental to GHG emission reduction in the electric sector.  As a result, integration of 

additional renewables will require quick-start peaking capacity for firming and shaping of 

intermittent power, which in the foreseeable future will be gas-fired combustion turbines. 

RENEWABLE NATURAL GAS 

STATE AND FEDERAL POLICIES FOR RNG 

STATE POLICIES ON RNG 

AB 1900 (2012, Gatto) required that the Commission open a rulemaking to ensure that 

each gas corporation provide non-discriminatory open access to its gas pipeline system to any 

party for the purposes of physically interconnecting with the gas pipeline system and effectuating 

the safe delivery of gas.   On February 13, 2013, the Commission opened the order instituting 

rulemaking (OIR) R.13-02-008, (or ‘Biomethane OIR’) to adopt a biomethane standard and 

requirement, pipeline open access rules, and related enforcement provisions. In collaboration 

with and the Office of Environmental Health Hazard Assessment, the Commission determined 

that biomethane could be safely injected into the natural gas pipeline system and Decision D.14-

01-034 (January 16, 2014) adopted pipeline injection standards for 17 constituents of concern

http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M190/K740/190740714.PDF
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potentially found in biomethane.  The establishment of these biomethane injection standards was 

Phase 1 of the Biomethane OIR. 

Phase 2 of the Biomethane OIR resulted in Decision D.15-06-029, which adopted a 

biomethane interconnector monetary incentive program to encourage the development of 

biomethane projects interconnecting to the utilities gas pipeline systems.  The incentive program 

authorized a total of $40 million for incentives, providing up to $1.5 million per project that 

successfully interconnect and operate by June 11, 2020. Pub. Util. Code § 399.19 later increased 

the incentive amounts to $3 million for non-dairy clusters and $5 million for dairy clusters and 

extended the incentive program to December 31, 2021.  

On October 2, 2019, Governor Newsom signed into law SB 457, which extended the 

biomethane incentive program again until December 31, 2026, or until all available program 

funds were expended.  Decision D.19-12-009 implemented the SB 457 extension which also 

implemented a reservation system for the biomethane monetary incentive program that allowed 

project developers to reserve incentive funds during the development of a project and receive the 

incentive funds once the project is operating.  The Incentive Reservation System is publicly 

available online to promote the transparency of the use of funds and all $40 million earmarked 

for incentives was reserved by 11 biomethane projects, with an additional 8 projects placed on a 

waiting list for possible incentive funding later.    

Phase 3 of the Biomethane OIR addressed the need for a statewide standard renewable 

gas interconnection tariff (SRGIT) and interconnection agreement (SRGIA) between the 

California natural gas utilities and RNG developers.  On August 27, 2020, the Commission 

issued decision D.20-08-035, which adopted the SRGIT filed by SoCalGas, SDG&E, Southwest 

Gas, and PG&E (IUOs).  Decision D.20-08-035 also allocated an additional $40 million for 

biomethane interconnection incentives to assist those RNG interconnection projects on the 

incentive waiting list. 

Phase 4 of the Biomethane OIR was opened November 21, 2019, to address two issues: 

(1) standards for injection of renewable H2 into gas pipelines; and (2) implementation of SB

1440 that was signed into law on September 23, 2018 and required the Commission to consider

adopting biomethane procurement targets (or goals) for each natural gas corporation in the state.
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SB 1440 AND RNG 

On February 24, 2022, the Commission issued Decision D.22-02-025 to implement SB 

1440 and defined two biomethane procurement targets for the IOUs.  A short-term 2025 

biomethane procurement target was set at 17.6 billion cubic feet (BCF) of biomethane, which 

corresponds to 8 million tons of organic waste diverted statewide annually from landfills.  This 

target was set to support the organic waste diversion targets established previously in SB 1383. 

With this target, each utility will be responsible for procuring only RNG produced from organic 

waste, including wood waste, at a level in accordance with its proportionate share of statewide 

Cap-and-Trade allowances.  

The medium-term 2030 target for annual biomethane procurement was established at 

72.8 BCF to assist the state achieve its goal to reduce methane emissions 40 percent by 2030105 

and is referred to as a “Renewable Gas Standard” (RGS) for California.106  With this target, each 

utility will be responsible for procuring a percentage of the total in accordance with its 

proportionate share of 2020 annual bundled core customer natural gas demand, excluding NGV 

demand, as noted in the 2020 California Gas Report.  Each utility may procure RNG produced 

from other feedstocks besides organic waste, including landfill, WWTP, Syngas or dairy.107 

SB 1383 AND RNG 

Another significant driver for RNG development in California is SB 1383.  Signed into 

law on September 19, 2016, SB 1383 required the state board to implement a comprehensive 

strategy to reduce emissions of SLCPs so as to achieve a reduction in methane by 40%, 

hydrofluorocarbon gases by 40%, and anthropogenic black carbon by 50% below 2013 levels by 

2030.  The bill established specified targets for reducing organic waste in landfill and required 

state agencies to consider and, as appropriate, adopt policies and incentives to significantly 

increase the sustainable production and use of renewable gas. 

105 SB-32 California Global Warming Solutions Act of 2006. 
106 D.22-02-025, p. 32.
107 Dairy purchases are limited to 4% of the total utility proportionate share of the target volume.



Southern California 

172 

SB 1383 requires that beginning in 2022, all cities and counties provide organic waste 

collection services to all residents and businesses and also recycle these organic materials at 

recycling facilities such as anaerobic digestion facilities that create biofuel and electricity or 

composting facilities that make soil amendments.  City and county governments are also required 

to procure prescribed amounts of products from in-state recycled organic material depending on 

their population.  Allowed recycled products are, compost, mulch that meets SB 1383 

regulations, renewable gas used as fuel for transportation, electricity, or heating applications and 

electricity generated from biomass conversion of municipal-solid-waste. 

SB 1383 also required that the CPUC implement at least 5 dairy biomethane pilot 

projects to demonstrate interconnection to the common carrier pipeline system.  For these pilot 

projects the gas corporations were allowed to fund and recover in rates the cost of pipeline 

infrastructure, including biogas collection lines and costs to interconnect with existing pipelines, 

removing many upfront costs developers would otherwise have to incur.  On December 3, 2018, 

a selection committee consisting of staff members and attorneys from the CPUC, the ARB, and 

the CDFA, selected six dairy biomethane pilot projects.  Four pilot projects are in SoCalGas 

service territory:  CalBioGas Buttonwillow LLC; CalBioGas North Visalia LLC; CalBioGas 

South Tulare LLC; and Lakeside Pipeline LLC.  (The other two projects are in PG&E service 

territory: Maas Energy Works in Merced; and Weststeyn Dairy in Willows.) 

A.19-02-005108 AND RNG

On February 28, 2019, SoCalGas and SDG&E filed a joint application A.19-02-005 for a 

voluntary RNG Tariff offering that would give the option to residential and small industrial and 

commercial customers to identify an amount of their monthly natural gas bill for the purchase of 

RNG in lieu of traditional natural gas.  On December 17, 2020, Decision D.20-12-022, approved 

the voluntary renewable natural gas tariff authorizing a three-year voluntary Renewable Natural 

Gas (RNG) Tariff pilot program with two additional years for program wind-down.  On March 

14, 2022 SoCalGas filed an Advice Letter affirming their intention to implement the program 

108 On June 21, 2021, the Commission granted the Utilities’ request for an extension of time to comply 
with D.20-12-022 as the Commission had provided guidance in OP 1(a) of D.20-12-022 that the Utilities 
should wait to consider sourcing long-term contracts for the voluntary RNG pilot program in conjunction 
with any RNG procurement authorized in the implementation of SB 1440. 
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within one year and review contract opportunities now that D.22-02-025 has implemented SB 

1440. 

FUEL STANDARDS AND RNG 

Fuel standards are evolving and becoming more stringent in California.  Established by 

Executive Order and signed into law by then Governor Schwarzenegger in 2007, the fuel 

standard required a 10 percent carbon intensity reduction in the transportation sector by 2020. 

Those regulations were amended in 2018 to require a 20 percent reduction by 2030.  The fuel 

standard(s) require fuel providers to ensure that the mix of fuel they sell into the California 

market meets, on average, provides a declining standard for GHG emissions measured in CO2 

equivalent grams per unit of fuel energy sold. 

There is a significant amount of RNG used in California NGVs.  The most recent data 

from the Low Carbon Fuel Standard (LCFS) Program109 shows that approximately 98 percent of 

fuel delivered to NGVs in 2021 was RNG.  The chart below shows how RNG usage in this 

important program has grown over time.  Since 2013, RNG use by NGV’s has displaced more 

than 886 million gallons of diesel fuel and has been responsible for reducing more than 8.4 

MMT of carbon emissions.110  

109 https://ww2.arb.ca.gov/sites/default/files/2022-05/quarterlysummary_043022.xlsx. 
110 Id. 
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Figure 25 - LCFS Program NGV Statistics for Years 2013 - 2021 
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The California NGV market continues to represent an important growth opportunity for 

RNG due to the economic incentives available from the LCFS Program and the Federal 

Renewable Fuel Standard, which help to offset the price premium between RNG and traditional 

fuels such as natural gas or diesel.   

SoCalGas opted into the LCFS program in 2013 and began generating credits from fossil 

natural gas dispensed at utility owned CNG refueling stations that serve both company vehicles 

and the general public.  In 2018, the CPUC approved a SoCalGas Advice Letter to initiate a 

Voluntary RNG Procurement Pilot program to procure and dispense RNG at its utility owned 

CNG stations.  As RNG is an eligible alternative fuel under LCFS program and EPA’s 

Renewable Fuel Standard (RFS), it generates Renewable Identification Number credits from the 

RFS Program in addition to the LCFS credits.  The value from the credits generated is returned 

to CNG customers by reducing the price at the pump.  Also, RNG has as lower carbon intensity 

than traditional CNG and will generate more credits per unit of energy under the LCFS program.  

On April 1, 2019, SoCalGas began procuring 100 percent RNG at all utility owned CNG 

stations.  SoCalGas anticipates the Pilot will result in more value returned to its CNG customers 

while supporting the development of the RNG market. 

CAP-AND-TRADE 

The Cap-and-Trade Regulation establishes a declining limit on major sources of GHG 

emissions throughout California.  The Program applies to certain GHG emission sources and 

certain fuel suppliers, including natural gas utilities.  CARB creates allowances equal to the total 

amount of permissible emissions and each year reduces the number of allowances created as the 

annual cap declines.  An increasing auction reserve price for allowances and the reduction in 

annual allowances provides a carbon price signal intended to promote GHG emissions 

reductions.  Many entities covered under the regulation must purchase allowances at quarterly 

auctions, however, qualifying RNG is exempt from compliance obligations under the program. 
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FEDERAL POLICIES ON RNG 

RENEWABLE FUEL STANDARD (RFS) 
The Renewable Fuel Standard (RFS) is a federal program that requires transportation fuel 

sold in the United States to contain a minimum volume of renewable fuels to expand the use of 

renewable fuels and reduce reliance on imported oil.  RFS originated with the Energy Policy Act 

of 2005 and was expanded and extended by Congress in the Energy Independence and Security 

Act of 2007 (EISA).  The RFS program provides a market-based monetary value for renewable 

fuels, including RNG that can be combined with LCFS incentives to increase the incentive 

amounts available to RNG developers, suppliers, or marketers.  The RFS requires renewable fuel 

to be blended into transportation fuel in increasing amounts each year, escalating to 36 billion 

gallons by 2022.111  For a fuel to qualify as a renewable fuel under the RFS program, EPA must 

determine that the fuel qualifies under the statute and regulations and the fuel must achieve a 

reduction in greenhouse gas (GHG) emissions as compared to a 2005 petroleum baseline.112 

Figure 26 – Federal Renewable Fuel Targets 

111 https://www.epa.gov/renewable-fuel-standard-program/overview-renewable-fuel-standard 
112 Id. 
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HYDROGEN 

Hydrogen is the simplest and most abundant element, making up approximately 75 percent 

of the observable universe.  Hydrogen can be utilized as a fuel to generate energy.  With its 

abundance and simple chemical structure, hydrogen can be manufactured from feedstock such as 

methane, or water and electricity, using scalable, sustainable, and renewable methods.  Hydrogen 

has favorable emissions characteristics because it does not contain carbon or produce GHG when 

it is consumed.  For this reason, hydrogen can play an important role in the transition to a clean, 

low-carbon energy system in California.113 

As part of the State of California’s climate strategy, hydrogen can provide important GHG 

emissions reductions, and can also play a key role in enabling the use of zero-emissions fuel cell 

electric vehicles, which can reduce criteria emissions from on-road diesel, the largest and hardest 

to electrify contributors to the State’s black carbon and nitrogen oxides (NOx) inventories.114  

California has also been at the forefront of developing hydrogen fueling stations to demonstrate 

the feasibility of hydrogen-fueled transportation and the potential that such a network creates for 

deployment of light duty fuel-cell electric vehicles (FCEVs).  

Hydrogen fuel for transportation was adopted in California through the policy framework 

by Assembly Bill (AB) 8, which provided certainty for hydrogen fueling station deployment.115 In 

addition, new programs and policies have been developed and initiated to ensure that some of the 

most ambitious public-private goals are met as projected.  The Low Carbon Fuel Standard’s 

(LCFS) Hydrogen Refueling Infrastructure (HRI) credit provisions took effect, predicated on the 

goal of reaching 200 hydrogen stations by 2025 as described by Governor Brown’s Executive 

Order B-48-18 (EO B-48-18).116 

Globally, hydrogen is widely seen as a pivotal component of the future clean energy economy. 

The two primary technological processes used today to produce hydrogen are electrolysis and 

113

114

115

116

 http://hydrogencouncil.com .

 https://www.arb.ca.gov/cc/inventory/slcp/slcp.htm  .
 https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB8 .
 https://www.ca.gov/archive/gov39/2018/01/26/governor-brown-takes-action-to-increase-zero-

emission-vehicles-fund-new-climate-investments/index.html. 

http://hydrogencouncil.com/
https://www.arb.ca.gov/cc/inventory/slcp/slcp.htm
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB8
https://www.ca.gov/archive/gov39/2018/01/26/governor-brown-takes-action-to-increase-zero-emission-vehicles-fund-new-climate-investments/index.html
https://www.ca.gov/archive/gov39/2018/01/26/governor-brown-takes-action-to-increase-zero-emission-vehicles-fund-new-climate-investments/index.html
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reformation, including steam methane reformation (SMR) and autothermal reformation (ATR).  

Hydrogen is also produced when organic mass is gasified, but this “syngas,” consisting of mainly 

carbon monoxide (CO) and hydrogen, is typically an intermediate product often used to generate 

methane or electricity.  Reforming is a mature technology and is the most economical way to 

produce hydrogen, supplying 95% or more of the hydrogen used in the United States today.117  

The electrolysis process uses renewable electricity to split water (H2O) into hydrogen (H2) and 

oxygen (O2).  

As a gaseous fuel, hydrogen can help decarbonize the gas grid and be used in a variety of end 

use applications, beyond transportation.   The hydrogen can either be stored directly, or methanated 

and injected into the natural gas grid to be stored and delivered to a variety of end uses, 

supplementing or displacing traditional natural gas.  Storing hydrogen from electrolysis is a 

scalable and versatile energy storage pathway. 

In 2022, SoCalGas proposed the development of what would be the nation's largest green 

hydrogen energy infrastructure system, the Angeles Link, to deliver clean, reliable energy to the 

Los Angeles region.  As proposed, the Angeles Link would support the integration of more 

renewable electricity resources like solar and wind and would significantly reduce greenhouse 

gas emissions from electric generation, industrial processes, heavy-duty trucks, and other hard-

to-electrify sectors of the Southern California economy.  The proposed Angeles Link would also 

significantly decrease demand for natural gas, diesel and other fossil fuels in the LA Basin, 

helping accelerate California’s and the region's climate and clean air goals. 

Electrolytic green hydrogen is produced entirely from renewable electricity, and it 

expands our renewable energy storage capabilities, allowing us to utilize more renewable 

electricity and avoid curtailment while reducing emissions in hard-to-electrify sectors.  As 

contemplated, the Angeles Link would deliver green hydrogen in an amount equivalent to almost 

25 percent of the natural gas SoCalGas delivers today.  Building the system to provide a clean 

alternative fuel could, over time and combined with other future clean energy projects, reduce 

117 The Potential to Build Current Natural Gas Infrastructure to Accommodate the Future Conversion to 
Near-Zero Transportation Technology, Institute of Transportation Studies, UC Davis (March 2017), 
available at https://steps.ucdavis.edu/wp-content/uploads/2017/05/2017-UCD-ITS- RR-17-04-1.pdf  

https://steps.ucdavis.edu/wp-content/uploads/2017/05/2017-UCD-ITS-%20RR-17-04-1.pdf
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natural gas demand served by the Aliso Canyon natural gas storage facility, facilitating its 

ultimate retirement while continuing to provide reliable and affordable energy to the region. 

PEAK DAY DEMAND 

Beginning in April 2008, gas supplies to serve both SoCalGas’ and SDG&E’s bundled core 

gas demand are procured as a combined portfolio.  SoCalGas and SDG&E plan and design their 

systems to provide continuous service to their core customers under an extreme peak day event.  

On the extreme peak day event, service to all noncore customers is assumed to be fully 

interrupted.  The criteria for extreme peak day design is defined as a 1-in-35 likelihood event 

foreach utility’s service area.  This criteria correlates to a system average temperature of 40.5 

degrees Fahrenheit  for SoCalGas’ service area and 43.3 degrees Fahrenheit for SDG&E’s 

service area. 

TABLE 28 – CORE 1-IN-35 YEAR EXTREME PEAK DAY DEMAND 
(MMcf/d) 

Year 
SoCalGas 

Core 
Demand 1/ 

SDG&E Core 
Demand 2/ 

Other 
Core 

Demand 3/ 

Total 
Demand 

Estimated AAFS  
Impact on Core  

Peak Day Demand 5/ 

2022 2,869 404 170 3,443 -2

2023 2,827 403 170 3,401 -9

2024 2,782 402 171 3,355 -25

2025 2,735 400 173 3,308 -44

2026 2,691 398 174 3,263 -65

2027 2,647 397 175 3,218 -88

2028 2,601 395 176 3,173 -113

Notes: 
(1) 1-in-35 peak temperature cold day SoCalGas core sales and transportation. Forecast embodies the

baseline forecast with load modifiers that include changing weather design to account for climate
change, assumed EE savings and assumed fuel substitution under AAFS 2.

(2) 1-in-35 peak temperature cold day SDG&E core sales and transportation.
(3) 1-in-35 peak temperature cold day core demand of Southwest Gas Corporation, City of Long Beach,

City of Vernon, and Ecogas.
(4) The criteria for extreme peak day design are defined as a 1-in-35 likelihood event for each utility’s

service area. These criteria correlate to a system average temperature of 40.5 degrees Fahrenheit for
SoCalGas’ service area and 43.3 degrees Fahrenheit for SDG&E’s service area.

(5) Estimated impact shown represents SoCalGas and SDG&E’s combined AAFS impacts. SoCalGas and
SDG&E’s AAFS Impacts are included in the forecast of Peak day demand of “SoCalGas Core Demand”,
“SDG&E Core Demand”, and “Total Demand”.
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Demand on an extreme peak day is met through a combination of withdrawals from 

underground storage facilities and flowing pipeline supplies.  The following table provides 

forecasted core extreme peak day demand. 

SoCalGas aligned around the fuel substitution scenario developed by the California Energy 

Commission (CEC).  SoCalGas emphasizes that we are still in the early stages of this energy 

transition and forecasts around the timing and degree of these changes are highly uncertain.  

These forecasts will improve over time as trends are observed in the real world and policy and 

market drivers mature.  SoCalGas will be actively monitoring these trends and expects that each 

update of the CGR will incorporate greater definition of these factors and their impact(s) on the 

resultant gas demand segment forecasts.   

It is also important to note that the CGR is relied upon for system planning purposes to 

inform important infrastructure investment and operating decisions that impact the natural gas 

system capacity and reliability.  For these reasons, it is important to recognize that while we need 

to evolve with the energy transition, we also consider a measured view around prospective load 

reductions to avoid premature design standard reductions that may not serve California well if 

less load reductions materialize than are anticipated.  We have an obligation to our customers to 

make sure they have safe, clean, reliable and affordable sources of energy and compromising 

these outcomes based on prospective and uncertain projections will not serve the public interest 

so ambition must be appropriately balanced with reality.  

The CPUC has also mandated that SoCalGas and SDG&E design its system to provide 

service to both core and noncore customers under a winter temperature condition with an 

expected recurrence interval of 10 years.  The demand forecast for this 1-in-10-year cold day 

condition is shown in the table below. 
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TABLE 29 – WINTER 1-IN-10 YEAR COLD DAY DEMAND CONDITION 
(MMcf/d) 

Year SoCalGas 
Core (1) 

SDG&E 
Core (2) 

Other 
Core (3) 

Noncore 
NonEG (4) 

Electric 
Generation (5) 

Total 
Demand 

Estimated AAFS  
Impact on Core 

Peak Day Demand (7) 
2022 2,709 380 150 621 812 4,672 -2

2023 2,670 380 150 621 792 4,612 -9

2024 2,628 378 151 622 749 4,528 -23

2025 2,584 376 152 622 725 4,459 -41

2026 2,542 375 153 621 710 4,402 -61

2027 2,500 373 154 621 735 4,383 -83

2028 2,458 372 155 620 669 4,274 -107

Notes: 
(1) 1-in-10 peak temperature cold day SoCalGas core sales and transportation.
(2) 1-in-10 peak temperature cold day SDG&E core sales and transportation.
(3) 1-in-10 peak temperature cold day core demand of Southwest Gas Corporation, City of Long Beach,

City of Vernon, and Ecogas.
(4) Noncore-Non-EG includes noncore non-EG end-use customers of SoCalGas, SDG&E, Southwest Gas

Corporation, City of Long Beach, City of Vernon, and Ecogas. Average daily December Noncore-
Non-EG demand for all market segments except Refinery and SoCalGas noncore Commercial;
SoCalGas noncore Commercial is at 1-in-10 peak temperature cold day demand and Refinery is at
connected load.

(5) Electric Generation includes UEG/EWG Base Hydro, large cogeneration, industrial and commercial
cogeneration (<20MW), refinery-related cogeneration, and EOR-related cogeneration.

(6) The criteria for 1-in-10 peak day design are defined as a 1-in-10 likelihood event for each utility’s
service area. These criteria correlate to a system average temperature of 42.2 degrees Fahrenheit for
SoCalGas’ service area and 44.8 degrees Fahrenheit for SDG&E’s service area.

(7) Estimated impact shown represents SoCalGas and SDG&E’s combined AAFS impacts. SoCalGas and
SDG&E’s AAFS Impacts are included in the forecast of Peak day demand of “SoCalGas Core
Demand”, “SDG&E Core Demand”, and “Total Demand”.

The SoCalGas and SDG&E system is a winter peaking system; peak demand is expected to 

occur during the winter operating season of November through March.  For this reason, the 

CPUC has not mandated a summer design standard.  For informational purposes only, the table 

below presents a forecast of summer demand on the SoCalGas and SDG&E system. 
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TABLE 30 – SUMMER HIGH SENDOUT DAY DEMAND 
(MMcf/d) 

Year 
High 

Demand 
Month (1) 

SoCalGas 
Core (2) 

SDG&E 
Core (3) 

Other 
Core (4) 

Noncore 
NonEG (5) 

Electric 
Generation (6) 

Total 
Demand 

2022 Sep 607 87 57 587 1,241 2,579 
2023 Sep 599 87 57 589 1,180 2,513 
2024 Sep 591 87 57 590 981 2,306 
2025 Sep 582 86 58 590 1,031 2,347 
2026 Sep 575 86 58 589 1,080 2,387 
2027 Sep 567 85 58 589 1,104 2,403 
2028 Sep 558 84 59 588 1,022 2,312 

Notes: 
(1) Month of High Sendout gas demand during summer (July, August or September).
(2) Average daily summer SoCalGas core sales and transportation.
(3) Average daily summer SDG&E core sales and transportation.
(4) Average daily summer core demand of Southwest Gas Corporation, City of Long Beach, City of

Vernon, and Ecogas.
(5) Noncore-Non-EG includes noncore non-EG end-use customers of SoCalGas, SDG&E, Southwest

Gas Corporation, City of Long Beach, City of Vernon, and Ecogas. Average daily September
Noncore-Non-EG demand for all noncore market segments except Refinery; Refinery is at
connected load.

(6) Highest demand during the high demand month under 1-in-10 dry hydro conditions except year
2022, when the Electric Generation highest demand is based on 2022 hydro condition.
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TABLE 1 – SoCalGas  

SOUTHERN CALIFORNIA GAS COMPANY

ANNUAL GAS SUPPLY AND SENDOUT - MMCF/DAY
RECORDED YEARS 2017 TO 2021

Line CAPACITY AVAILABLE 2017 2018 2019 2020 2021
1 California Source Gas

Out-of-State Gas
2   California Offshore -POPCO / PIOC
3   El Paso Natural Gas Co.
4   Transwestern Pipeline Co.
5   Kern / Mojave
6   PGT / PG&E
7   Other
8 Total Out-of-State Gas

9   TOTAL CAPACITY AVAILABLE 

GAS SUPPLY TAKEN
10 California Source Gas 84 104 97 87 86

Out-of-State Gas
11   Other Out-of-State 2,434 2,246 2,305 2,366 2,377
12 Total Out-of-State Gas 2,434 2,246 2,305 2,366 2,377

13     TOTAL SUPPLY TAKEN 2,518 2,350 2,402 2,453 2,463
14 Net Underground Storage Withdrawal (14) (8) 7 (19) (20)

15 TOTAL THROUGHPUT (1)(2) 2,504 2,342 2,409 2,435 2,443

DELIVERIES BY END-USE 
16 Core Residential 565 569 645 635 621
17 Commercial 214 217 226 196 211
18 Industrial 55 57 61 53 55
19 NGV 38 40 41 37 40
20 Subtotal 872 883 973 920 927

21 Noncore Commercial 56 59 58 57 57
22 Industrial 389 389 357 369 376
23 EOR Steaming 39 38 51 51 34
24 Electric Generation 713 615 589 641 654
25 Subtotal 1,198 1,101 1,055 1,118 1,121

26 401 333 342 374 372

27 Co. Use & LUAF 33 25 39 23 23

28 SYSTEM TOTAL-THROUGHPUT (1)(2) 2,504 2,342 2,409 2,435 2,443

TRANSPORTATION AND EXCHANGE
29 Core All End Uses 62 71 74 63 64
30 Noncore Commercial/Industrial 446 448 415 426 433
31 EOR Steaming 39 38 51 51 34
32 Electric Generation 713 623 589 641 654
33 Subtotal-Retail 1,260 1,181 1,129 1,181 1,185

34 401 333 342 374 372

35 TOTAL TRANSPORTATION & EXCHANGE 1,660 1,514 1,471 1,554 1,557

36 CURTAILMENT (3)
37 REFUSAL

38 Total BTU Factor (Dth/Mcf) 1.0343 1.0319 1.0336 1.0293 1.0322

NOTES:
(1) The wholesale volumes only reflect natural gas supplied by SoCalGas; and, do not include supplies from

other sources.
Refer to the supply source data provided in each utility’s report for a complete accounting of their
supply sources.

(2) Deliveries by end-use includes sales, transportation, and exchange volumes and data includes effect of
prior period adjustments.

(3) The table does not explicitly show any curtailment numbers for the recorded years because, during some
curtailment events.
the estimate of the curtailed volume is not available. This table does not explicitly show any curtailment data
for the recorded years, the noncore customer usage data implicitly captures the effects of any curtailment events.

Wholesale/International

Wholesale/International

Table 31 
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TABLE 1-SCG
SOUTHERN CALIFORNIA GAS COMPANY

 ANNUAL GAS SUPPLY AND REQUIREMENTS - MMCF/DAY
ESTIMATED YEARS  2022 THRU 2026

 AVERAGE TEMPERATURE YEAR

LINE 2022 2023 2024 2025 2026 LINE
CAPACITY AVAILABLE

1   California Line 85 Zone (California Producers) 60 60 60 60 60 1
2   California Coastal Zone (California Producers) 150 150 150 150 150 2

Out-of-State Gas
3   Wheeler Ridge Zone (KR, MP, PG&E, OEHI) 1/ 765 765 765 765 765 3
4   Southern Zone (EPN,TGN,NBP) 2/ 1,210 1,210 1,210 1,210 1,210 4
5   Northern Zone (TW,EPN,QST, KR) 3/ 1,250 1,250 1,250 1,250 1,250 5
6 Total Out-of-State Gas 3,225 3,225 3,225 3,225 3,225 6

7   TOTAL CAPACITY AVAILABLE 4/ 3,435 3,435 3,435 3,435 3,435 7

GAS SUPPLY TAKEN
8  California Source Gas 5/ 61 61 61 61 61 8
9  Out-of-State 2,379 2,354 2,266 2,219 2,190 9
10   TOTAL SUPPLY TAKEN 2,440 2,415 2,327 2,280 2,251 10

11 Net Underground Storage Withdrawal 0 0 0 0 0 11

12 TOTAL THROUGHPUT 6/ 2,440 2,415 2,327 2,280 2,251 12

REQUIREMENTS FORECAST BY END-USE  7/

13 CORE 8/ Residential 610 604 594 585 575 13
14 Commercial 206 200 194 190 185 14
15 Industrial 54 54 53 52 51 15
16 NGV 41 42 43 44 45 16
17 Subtotal-CORE 912 900 883 870 856 17

18 NONCORE Commercial 48 49 49 49 49 18
19 Industrial 389 390 389 389 388 19
20 EOR Steaming 27 27 27 27 27 20
21 Electric Generation (EG) 670 667 612 584 571 21
22 Subtotal-NONCORE 1,135 1,132 1,076 1,049 1,035 22

23 WHOLESALE & Core 208 208 207 207 206 23
24 INTERNATIONAL Noncore Excl. EG 28 27 27 28 28 24
25 Electric Generation (EG) 127 117 104 97 97 25
26 Subtotal-WHOLESALE & INTL. 363 352 339 332 331 26

27 Co. Use & LUAF 31 30 29 29 28 27

28 SYSTEM TOTAL THROUGHPUT  6/ 2,440 2,415 2,327 2,280 2,251 28

TRANSPORTATION AND EXCHANGE
29   CORE All End Uses 64 64 63 63 62 29
30   NONCORE Commercial/Industrial 437 438 437 438 437 30
31 EOR Steaming 27 27 27 27 27 31
32 Electric Generation (EG) 670 667 612 584 571 32
33 Subtotal-RETAIL 1,199 1,196 1,139 1,112 1,097 33

WHOLESALE &
34 INTERNATIONAL All End Uses 363 352 339 332 331 34

35 TOTAL TRANSPORTATION & EXCHANGE 1,562 1,548 1,478 1,443 1,428 35

CURTAILMENT (RETAIL & WHOLESALE)
36 Core 0 0 0 0 0 36
37 Noncore 0 0 0 0 0 37
38 TOTAL - Curtailment 0 0 0 0 0 38

NOTES:  
 1/  Wheeler Ridge Zone: KR & MP at Wheeler Ridge, PG&E at Kern Stn., OEHI at Gosford) 
 2/  Southern Zone (EPN at Ehrenberg, TGN at Otay Mesa, NBP at Blythe); ability to receive 1,210 MMcfd dependent on local area demand
 3/  Northern Zone (TW at No. Needles, EPN at Topok, QST at No. Needles, KR at Kramer Jct.); projected capacity may vary from 
      that shown over the span of the CGR timeframe pending 2024 General Rate Case decision

 4/  Represents the outlook for firm receipt capacities at the time of publication; subject to change over the span of the
      CGR timeframe.

 5/  Average 2021 recorded California Source Gas; production less than capacity due to reservoir performance and economics.
 6/  Excludes own-source gas supply of 1.3 1.3 1.3 1.2 1.2
      gas procurement by the City of Long Beach

 7/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 8/  Core end-use demand exclusive of core aggregation

  transportation (CAT) in MDth/d: 875 863 847 834 820

Table 32 
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TABLE 2-SCG
SOUTHERN CALIFORNIA GAS COMPANY

 ANNUAL GAS SUPPLY AND REQUIREMENTS - MMCF/DAY
ESTIMATED YEARS  2027 THRU 2035

 AVERAGE TEMPERATURE YEAR

LINE 2027 2028 2029 2030 2035 LINE
CAPACITY AVAILABLE

1   California Line 85 Zone (California Producers) 60 60 60 60 60 1
2   California Coastal Zone (California Producers) 150 150 150 150 150 2

Out-of-State Gas
3   Wheeler Ridge Zone (KR, MP, PG&E, OEHI) 1/ 765 765 765 765 765 3
4   Southern Zone (EPN,TGN,NBP) 2/ 1,210 1,210 1,210 1,210 1,210 4
5   Northern Zone (TW,EPN,QST, KR) 3/ 1,250 1,250 1,590 1,590 1,590 5
6 Total Out-of-State Gas 3,225 3,225 3,565 3,565 3,565 6

7   TOTAL CAPACITY AVAILABLE 4/ 3,435 3,435 3,775 3,775 3,775 7

GAS SUPPLY TAKEN
8  California Source Gas 5/ 61 61 61 61 61 8
9  Out-of-State 2,160 2,106 2,080 2,034 1,912 9
10   TOTAL SUPPLY TAKEN 2,221 2,167 2,141 2,095 1,973 10

11 Net Underground Storage Withdrawal 0 0 0 0 0 11

12 TOTAL THROUGHPUT 6/ 2,221 2,167 2,141 2,095 1,973 12

REQUIREMENTS FORECAST BY END-USE  7/

13 CORE 8/ Residential 565 552 542 530 466 13
14 Commercial 181 177 174 170 155 14
15 Industrial 50 49 48 47 44 15
16 NGV 46 47 48 50 54 16
17 Subtotal-CORE 842 825 813 797 719 17

18 NONCORE Commercial 49 49 49 49 48 18
19 Industrial 388 388 388 387 385 19
20 EOR Steaming 26 25 24 24 20 20
21 Electric Generation (EG) 558 529 516 493 461 21
22 Subtotal-NONCORE 1,021 991 977 952 914 22

23 WHOLESALE & Core 206 205 204 203 199 23
24 INTERNATIONAL Noncore Excl. EG 28 28 28 28 29 24
25 Electric Generation (EG) 96 92 92 88 87 25
26 Subtotal-WHOLESALE & INTL. 330 324 325 319 315 26

27 Co. Use & LUAF 28 27 27 26 25 27

28 SYSTEM TOTAL THROUGHPUT  6/ 2,221 2,167 2,141 2,095 1,973 28

TRANSPORTATION AND EXCHANGE
29   CORE All End Uses 62 62 62 61 61 29
30   NONCORE Commercial/Industrial 437 437 436 436 433 30
31 EOR Steaming 26 25 24 24 20 31
32 Electric Generation (EG) 558 529 516 493 461 32
33 Subtotal-RETAIL 1,083 1,052 1,039 1,013 975 33

WHOLESALE &
34 INTERNATIONAL All End Uses 330 324 325 319 315 34

35 TOTAL TRANSPORTATION & EXCHANGE 1,413 1,376 1,363 1,333 1,290 35

CURTAILMENT (RETAIL & WHOLESALE)
36 Core 0 0 0 0 0 36
37 Noncore 0 0 0 0 0 37
38 TOTAL - Curtailment 0 0 0 0 0

NOTES:  
 1/  Wheeler Ridge Zone: KR & MP at Wheeler Ridge, PG&E at Kern Stn., OEHI at Gosford) 
 2/  Southern Zone (EPN at Ehrenberg, TGN at Otay Mesa, NBP at Blythe); ability to receive 1,210 MMcfd dependent on local area demand
 3/  Northern Zone (TW at No. Needles, EPN at Topok, QST at No. Needles, KR at Kramer Jct.); projected capacity may vary from 
      that shown over the span of the CGR timeframe pending 2024 General Rate Case decision

 4/  Represents the outlook for firm receipt capacities at the time of publication; subject to change over the span of the
      CGR timeframe.

 5/  Average 2021 recorded California Source Gas; production less than capacity due to reservoir performance and economics.
 6/  Excludes own-source gas supply of 1.2 1.2 1.2 1.2 1.1
      gas procurement by the City of Long Beach

 7/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 8/  Core end-use demand exclusive of core aggregation

  transportation (CAT) in MDth/d: 805 788 775 759 680

Table 33 
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TABLE 3-SCG
SOUTHERN CALIFORNIA GAS COMPANY

 ANNUAL GAS SUPPLY AND REQUIREMENTS - MMCF/DAY
ESTIMATED YEARS  2022 THRU 2026

 COLD TEMPERATURE YEAR (1 IN 35 COLD YEAR EVENT) & DRY HYDRO YEAR

LINE 2022 2023 2024 2025 2026 LINE
CAPACITY AVAILABLE

1   California Line 85 Zone (California Producers) 60 60 60 60 60 1
2   California Coastal Zone (California Producers) 150 150 150 150 150 2

Out-of-State Gas
3   Wheeler Ridge Zone (KR, MP, PG&E, OEHI) 1/ 765 765 765 765 765 3
4   Southern Zone (EPN,TGN,NBP) 2/ 1,210 1,210 1,210 1,210 1,210 4
5   Northern Zone (TW,EPN,QST, KR) 3/ 1,250 1,250 1,250 1,250 1,250 5
6 Total Out-of-State Gas 3,225 3,225 3,225 3,225 3,225 6

7   TOTAL CAPACITY AVAILABLE 4/ 3,435 3,435 3,435 3,435 3,435 7

GAS SUPPLY TAKEN
8  California Source Gas 5/ 61 61 61 61 61 8
9  Out-of-State 2,452 2,432 2,343 2,298 2,267 9
10   TOTAL SUPPLY TAKEN 2,513 2,493 2,404 2,359 2,328 10

11 Net Underground Storage Withdrawal 0 0 0 0 0 11

12 TOTAL THROUGHPUT 6/ 2,513 2,493 2,404 2,359 2,328 12

REQUIREMENTS FORECAST BY END-USE  7/

13 CORE 8/ Residential 660 653 642 632 622 13
14 Commercial 214 208 202 197 193 14
15 Industrial 55 55 53 52 51 15
16 NGV 41 42 43 44 45 16
17 Subtotal-CORE 970 957 940 926 911 17

18 NONCORE Commercial 49 49 49 50 50 18
19 Industrial 389 390 389 389 388 19
20 EOR Steaming 27 27 27 27 27 20
21 Electric Generation (EG) 670 671 616 591 578 21
22 Subtotal-NONCORE 1,136 1,138 1,081 1,057 1,042 22

23 WHOLESALE & Core 221 221 220 220 219 23
24 INTERNATIONAL Noncore Excl. EG 28 28 28 28 28 24
25 Electric Generation (EG) 127 118 105 98 98 25
26 Subtotal-WHOLESALE & INTL. 376 366 353 346 345 26

27 Co. Use & LUAF 32 31 30 30 29 27

28 SYSTEM TOTAL THROUGHPUT  6/ 2,513 2,493 2,404 2,359 2,328 28

TRANSPORTATION AND EXCHANGE
29   CORE All End Uses 66 65 64 64 64 29
30   NONCORE Commercial/Industrial 438 439 438 439 438 30
31 EOR Steaming 27 27 27 27 27 31
32 Electric Generation (EG) 670 671 616 591 578 32
33 Subtotal-RETAIL 1,201 1,203 1,146 1,121 1,106 33

WHOLESALE &
34 INTERNATIONAL All End Uses 376 366 353 346 345 34

35 TOTAL TRANSPORTATION & EXCHANGE 1,577 1,569 1,498 1,467 1,451 35

CURTAILMENT (RETAIL & WHOLESALE)
36 Core 0 0 0 0 0 36
37 Noncore 0 0 0 0 0 37
38 TOTAL - Curtailment 0 0 0 0 0

NOTES:  
 1/  Wheeler Ridge Zone: KR & MP at Wheeler Ridge, PG&E at Kern Stn., OEHI at Gosford) 
 2/  Southern Zone (EPN at Ehrenberg, TGN at Otay Mesa, NBP at Blythe); ability to receive 1,210 MMcfd dependent on local area demand
 3/  Northern Zone (TW at No. Needles, EPN at Topok, QST at No. Needles, KR at Kramer Jct.); projected capacity may vary from 
      that shown over the span of the CGR timeframe pending 2024 General Rate Case decision

 4/  Represents the outlook for firm receipt capacities at the time of publication; subject to change over the span of the
      CGR timeframe.

 5/  Average 2021 recorded California Source Gas; production less than capacity due to reservoir performance and economics.
 6/  Excludes own-source gas supply of 1.3 1.3 1.3 1.3 1.3
      gas procurement by the City of Long Beach

 7/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 8/  Core end-use demand exclusive of core aggregation

  transportation (CAT) in MDth/d: 934 921 903 889 874

Table 34 
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TABLE 4-SCG
 SOUTHERN CALIFORNIA GAS COMPANY

 ANNUAL GAS SUPPLY AND REQUIREMENTS - MMCF/DAY
ESTIMATED YEARS  2027 THRU 2035

 COLD TEMPERATURE YEAR (1 IN 35 COLD YEAR EVENT) & DRY HYDRO YEAR

LINE 2027 2028 2029 2030 2035 LINE
CAPACITY AVAILABLE

1   California Line 85 Zone (California Producers) 60 60 60 60 60 1
2   California Coastal Zone (California Producers) 150 150 150 150 150 2

Out-of-State Gas
3   Wheeler Ridge Zone (KR, MP, PG&E, OEHI) 1/ 765 765 765 765 765 3
4   Southern Zone (EPN,TGN,NBP) 2/ 1,210 1,210 1,210 1,210 1,210 4
5   Northern Zone (TW,EPN,QST, KR) 3/ 1,250 1,250 1,590 1,590 1,590 5
6 Total Out-of-State Gas 3,225 3,225 3,565 3,565 3,565 6

7   TOTAL CAPACITY AVAILABLE 4/ 3,435 3,435 3,775 3,775 3,775 7

GAS SUPPLY TAKEN
8  California Source Gas 5/ 61 61 61 61 61 8
9  Out-of-State 2,239 2,180 2,156 2,104 1,992 9
10   TOTAL SUPPLY TAKEN 2,300 2,241 2,217 2,165 2,053 10

11 Net Underground Storage Withdrawal 0 0 0 0 0 11

12 TOTAL THROUGHPUT 6/ 2,300 2,241 2,217 2,165 2,053 12

REQUIREMENTS FORECAST BY END-USE  7/

13 CORE 8/ Residential 610 597 586 573 506 13
14 Commercial 189 184 181 177 161 14
15 Industrial 51 50 49 48 45 15
16 NGV 46 47 48 50 54 16
17 Subtotal-CORE 896 878 864 848 766 17

18 NONCORE Commercial 50 49 49 49 49 18
19 Industrial 388 388 388 387 385 19
20 EOR Steaming 26 25 24 24 20 20
21 Electric Generation (EG) 567 534 524 496 474 21
22 Subtotal-NONCORE 1,031 996 985 956 928 22

23 WHOLESALE & Core 219 217 217 216 212 23
24 INTERNATIONAL Noncore Excl. EG 28 28 28 28 29 24
25 Electric Generation (EG) 98 93 94 89 92 25
26 Subtotal-WHOLESALE & INTL. 344 339 339 334 333 26

27 Co. Use & LUAF 29 28 28 27 26 27

28 SYSTEM TOTAL THROUGHPUT  6/ 2,300 2,241 2,217 2,165 2,053 28

TRANSPORTATION AND EXCHANGE
29   CORE All End Uses 64 63 63 63 62 29
30   NONCORE Commercial/Industrial 438 437 437 436 434 30
31 EOR Steaming 26 25 24 24 20 31
32 Electric Generation (EG) 567 534 524 496 474 32
33 Subtotal-RETAIL 1,095 1,059 1,048 1,019 990 33

WHOLESALE &
34 INTERNATIONAL All End Uses 344 339 339 334 333 34

35 TOTAL TRANSPORTATION & EXCHANGE 1,439 1,398 1,387 1,353 1,324 35

CURTAILMENT (RETAIL & WHOLESALE)
36 Core 0 0 0 0 0 36
37 Noncore 0 0 0 0 0 37
38 TOTAL - Curtailment 0 0 0 0 0

NOTES:  
 1/  Wheeler Ridge Zone: KR & MP at Wheeler Ridge, PG&E at Kern Stn., OEHI at Gosford) 
 2/  Southern Zone (EPN at Ehrenberg, TGN at Otay Mesa, NBP at Blythe); ability to receive 1,210 MMcfd dependent on local area demand
 3/  Northern Zone (TW at No. Needles, EPN at Topok, QST at No. Needles, KR at Kramer Jct.); projected capacity may vary from 
      that shown over the span of the CGR timeframe pending 2024 General Rate Case decision

 4/  Represents the outlook for firm receipt capacities at the time of publication; subject to change over the span of the
      CGR timeframe.

 5/  Average 2021 recorded California Source Gas; production less than capacity due to reservoir performance and economics.
 6/  Excludes own-source gas supply of 1.3 1.3 1.3 1.3 1.3
      gas procurement by the City of Long Beach

 7/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 8/  Core end-use demand exclusive of core aggregation

  transportation (CAT) in MDth/d: 859 841 827 811 727

Table 35 
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TABLE 36 

SOUTHERN CALIFORNIA GAS COMPANY 

ANNUAL GAS REQUIREMENTS - MMCF/DAY 

1-IN-10 COLD TEMPERATURE YEAR & DRY HYDRO YEAR (1)

Year CORE NONCORE WHOLESALE & 
INTERNATIONAL 

Company Use 
& LUAF 

SYSTEM 
TOTAL 
THROUGHPUT 

2022 950 1,135 373 31 2,490 
2023 938 1,137 363 31 2,469 
2024 920 1,081 350 30 2,381 
2025 907 1,057 343 29 2,336 
2026 892 1,042 342 29 2,305 
2027 878 1,031 341 29 2,278 
2028 860 996 336 28 2,219 
2029 847 985 336 28 2,195 
2030 831 956 331 27 2,144 
2035 750 928 330 26 2,034 

NOTES: 

(1) SoCalGas’ Demand forecast of 1-in-10 cold temperature year and dry hydro year is used to evaluate

the backbone transmission capacity and slack capacity in compliance with CPUC Decision (D.) 06-09-

039 and the daily receipt capacity in compliance with D.22-07-002.
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CITY OF LONG BEACH 
ENERGY RESOURCES DEPARTMENT 

The annual gas supply and forecast requirements prepared by the Long Beach Energy 

Resources Department (Long Beach) are shown on the following tables for the years 2022 

through 2035. 

Long Beach operates the fifth largest municipally owned natural gas utility in the country 

and is one of only three in the State.  The gas utility provides safe and reliable natural gas 

services to about 500,000 residents and businesses via approximately 150,000 connected gas 

meters, delivered through more than 1,800 miles of gas pipelines.  Long Beach’s service territory 

includes the cities of Long Beach and Signal Hill, and sections of surrounding communities 

including Lakewood, Bellflower, Compton, Seal Beach, Paramount, and Los Alamitos.  

Long Beach’s gas use is split at 53 percent residential and 47 percent commercial/industrial. 

Long Beach serves core and noncore customers from three incremental supply sources: 

(1) interstate supplies delivered into the SoCalGas’ intrastate pipeline system; (2) gas storage

withdrawals; and (3) local gas delivered directly to Long Beach Energy Resources Department’s

pipeline system from gas fields within the city.  Currently, local production supplies about

5 percent of Long Beach’s gas use.  Long Beach purchases most of its gas supplies from

producers in the South-Western U.S.  As a Wholesale customer, Long Beach contracts with

SoCalGas for intrastate transmission service to deliver that gas from the California border to its

service area.

The City of Long Beach is the only municipal government in the State of California that 

manages oil operations.  Through its Energy Resources Department, the City operates the 

Wilmington Oil Field and has various financial interests in smaller oil fields throughout the City, 

such as the Signal Hill East and West Units, Recreation Park, and City Wasem. 

As a municipal utility, Long Beach’s gas rates and policies are established by the City 

Council, which acts as the regulatory authority.  The City Charter requires the gas utility to 
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establish its rates comparable to the rates charged by surrounding gas utilities for similar types 

of service.
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TABLE 37 – CITY OF LONG BEACH-GAS AND OIL DEPARTMENT:  TABLE 1-LB 
ANNUAL GAS SUPPLY AND SENDOUT – MMcf/d 

RECORDED YEARS 2017-2021  

LINE GAS SUPPLY AVAILABLE 2017 2018 2019 2020 2021 LINE
California Source Gas

1     Regular Purchases 0.0 0.0 0.0 0.0 0.0 1
2     Received for Exchange/Transport 0.0 0.0 0.0 0.0 0.0 2
3 Total California Source Gas 0.0 0.0 0.0 0.0 0.0 3

4 Purchases from Other Utilities 0.0 0.0 0.0 0.0 0.0 4

Out-of-State Gas
5      Pacific Interstate Companies 0.0 0.0 0.0 0.0 0.0 5
6      Additional Core Supplies 0.0 0.0 0.0 0.0 0.0 6
7      Incremental Supplies 0.0 0.0 0.0 0.0 0.0 7
8      Out-of-State Transport 0.0 0.0 0.0 0.0 0.0 8

0.0 0.0 0.0 0.0 0.0
9 Total Out-of-State Gas 0.0 0.0 0.0 0.0 0.0 9

10      Subtotal 0.0 0.0 0.0 0.0 0.0 10

11 Underground Storage Withdrawal 0.0 0.0 0.0 0.0 0.0 11

12 GAS SUPPLY AVAILABLE 0.0 0.0 0.0 0.0 0.0 12

GAS SUPPLY TAKEN

California Source Gas 
13      Regular Purchases 0.6 0.6 1.1 0.7 1.3 13
14      Received for Exchange/Transport 0.0 0.0 0.0 0.0 0.0 14
15 Total California Source Gas 0.6 0.6 1.1 0.7 1.3 15

16 Purchases from Other Utilities 0.0 0.0 0.0 0.0 0.0 16

Out-of-State Gas
17      Pacific Interstate Companies 0.0 0.0 0.0 0.0 0.0 17
18      Additional Core Supplies 0.0 0.0 0.0 0.0 0.0 18
19      Incremental Supplies 24.6 23.9 25.2 24.8 24.2 19
20      Out-of-State Transport 0.0 0.0 0.0 0.0 0.0 20

21 Total Out-of-State Gas 24.6 23.9 25.2 24.8 24.2 21
22

22      Subtotal 25.2 24.5 26.3 25.5 25.5
23

23 Underground Storage Withdrawal 0.0 0.0 0.0 0.0 0.0
24

24 TOTAL Gas Supply Taken & Transported 25.2 24.5 26.3 25.5 25.5
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TABLE 38 – CITY OF LONG BEACH-GAS AND OIL DEPARTMENT:  TABLE 1-LB 
ANNUAL GAS SUPPLY AND SENDOUT – MMcf/d 

RECORDED YEARS 2017-2021 (CONTINUED) 

LINE ACTUAL DELIVERIES BY END-USE 2017 2018 2019 2020 2021 LINE
1 CORE Residential 11.8 12.1 12.9 12.9 12.6 1
2 CORE/NONCORE Commercial 6.0 5.9 6.1 5.3 5.7 2
3 CORE/NONCORE Industrial 4.7 4.3 4.7 4.1 4.3 3

4 Subtotal 22.5 22.3 23.8 22.2 22.6 4

5 NON CORE Non-EOR Cogeneration 2.2 1.9 1.7 2.5 2.3 5
6 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 6
7 Electric Utilities 0.0 0.0 0.0 0.0 0.0 7

8 Subtotal 2.2 1.9 1.7 2.5 2.3 8

9 WHOLESALE Residential 0.0 0.0 0.0 0.0 0.0 9
10 Com. & Ind., others 0.0 0.0 0.0 0.0 0.0 10
11 Electric Utilities 0.0 0.0 0.0 0.0 0.0 11

12 Subtotal-WHOLESALE 0.0 0.0 0.0 0.0 0.0 12

13 Co. Use & LUAF 0.5 0.2 0.8 0.7 0.6 13

14 Subtotal-END USE 25.1 24.5 26.3 25.5 25.4 14

15 Storage Injection 0.0 0.0 0.0 0.0 0.0 15

16 SYSTEM TOTAL-THROUGHPUT 25.1 24.5 26.3 25.5 25.4 16

ACTUAL TRANSPORTATION AND EXCHANGE

17 Residential N/A N/A N/A N/A N/A 17
18 Commercial/Industrial 2.9 3.0 3.1 2.8 3.1 18
19 Non-EOR Cogeneration 2.0 1.9 1.5 2.5 2.3 19
20 EOR Cogen. & Steaming N/A N/A N/A N/A N/A 20
21 Electric Utilites N/A N/A N/A N/A N/A 21

22 Subtotal-RETAIL 5.0 4.9 4.7 5.3 5.4 22

23 WHOLESALE All End Uses 0.0 0.0 0.0 0.0 0.0 23

24 TOTAL TRANSPORTATION & EXCHANGE 5.0 4.9 4.7 5.3 5.4 24

ACTUAL CURTAILMENT

25 Residential 0.0 0.0 0.0 0.0 0.0 25
26 Commercial/Industrial 0.0 0.0 0.0 0.0 0.0 26
27 Non-EOR Cogeneration 0.0 0.0 0.0 0.0 0.0 27
28 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 28
29 Electric Utilites 0.0 0.0 0.0 0.0 0.0 29
30 Wholesale 0.0 0.0 0.0 0.0 0.0 30

31 TOTAL- Curtailment 0.0 0.0 0.0 0.0 0.0 31

32 REFUSAL 0.0 0.0 0.0 0.0 0.0 32

NOTE:  Actual deliveries by end-use includes sales, transportation, and exchange volumes, but excludes actual curtailments.
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TABLE 39– CITY OF LONG BEACH-GAS AND OIL DEPARTMENT:  TABLE 1A-LB 
ANNUAL GAS SUPPLY AND SENDOUT – MMcf/d 

AVERAGE YEAR FORECAST FOR THE 2022 CGR REPORT

LINE ACTUAL DELIVERIES BY END-USE 2022 2023 2024 2025 2030 2035 LINE
1 CORE Residential 12.3 12.3 12.3 12.4 12.5 12.5 1
2 CORE/NONCORE Commercial 5.5 5.5 5.5 5.6 5.6 5.7 2
3 CORE/NONCORE Industrial 3.9 3.9 3.9 3.9 4.0 4.1 3

4 Subtotal 21.7 21.7 21.7 21.9 22.1 22.3 4

5 NON CORE Non-EOR Cogeneration 2.3 2.3 2.4 2.4 2.6 2.7 5
6 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 0.0 6
7 Electric Utilities 0.0 0.0 0.0 0.0 0.0 0.0 7

8 Subtotal 2.3 2.3 2.4 2.4 2.6 2.7 8

9 WHOLESALE Residential 0.0 0.0 0.0 0.0 0.0 0.0 9
10 Com. & Ind., others 0.0 0.0 0.0 0.0 0.0 0.0 10
11 Electric Utilities 0.0 0.0 0.0 0.0 0.0 0.0 11

12 Subtotal-WHOLESALE 0.0 0.0 0.0 0.0 0.0 0.0 12

13 Co. Use & LUAF 0.9 0.9 0.9 0.9 0.9 0.9 13

14 Subtotal-END USE 24.9 24.9 25.0 25.2 25.6 25.9 14

15 Storage Injection 0.0 0.0 0.0 0.0 0.0 0.0 15

16 SYSTEM TOTAL-THROUGHPUT 24.9 24.9 25.0 25.2 25.6 25.9 16

ACTUAL TRANSPORTATION AND EXCHANGE

17 Residential N/A N/A N/A N/A N/A N/A 17
18 Commercial/Industrial 3.3 3.4 3.4 3.4 3.5 3.7 18
19 Non-EOR Cogeneration 1.7 1.8 1.8 1.8 1.8 1.9 19
20 EOR Cogen. & Steaming N/A N/A N/A N/A N/A N/A 20
21 Electric Utilites N/A N/A N/A N/A N/A N/A 21

22 Subtotal-RETAIL 5.0 5.1 5.1 5.1 5.3 5.6 22

23 WHOLESALE All End Uses 0.0 0.0 0.0 0.0 0.0 0.0 23

24 TOTAL TRANSPORTATION & EXCHANGE 5.0 5.1 5.1 5.1 5.3 5.6 24

ACTUAL CURTAILMENT

25 Residential 0.0 0.0 0.0 0.0 0.0 0.0 25
26 Commercial/Industrial 0.0 0.0 0.0 0.0 0.0 0.0 26
27 Non-EOR Cogeneration 0.0 0.0 0.0 0.0 0.0 0.0 27
28 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 0.0 28
29 Electric Utilites 0.0 0.0 0.0 0.0 0.0 0.0 29
30 Wholesale 0.0 0.0 0.0 0.0 0.0 0.0 30

31 TOTAL- Curtailment 0.0 0.0 0.0 0.0 0.0 0.0 31

32 REFUSAL 0.0 0.0 0.0 0.0 0.0 0.0 32

NOTE:  Actual deliveries by end-use includes sales, transportation, and exchange volumes, but excludes actual curtailments.
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TABLE 40 – CITY OF LONG BEACH-GAS AND OIL DEPARTMENT:  TABLE 2A-LB 
ANNUAL GAS SUPPLY AND SENDOUT – MMcf/d 

AVERAGE YEAR FORECAST (CONTINUED) 

LINE ACTUAL DELIVERIES BY END-USE 2022 2023 2024 2025 2030 2035 LINE
1 CORE Residential 12.3 12.3 12.3 12.4 12.5 12.5 1
2 CORE/NONCORE Commercial 5.5 5.5 5.5 5.6 5.6 5.7 2
3 CORE/NONCORE Industrial 3.9 3.9 3.9 3.9 4.0 4.1 3

4 Subtotal 21.7 21.7 21.7 21.9 22.1 22.3 4

5 NON CORE Non-EOR Cogeneration 2.3 2.3 2.4 2.4 2.6 2.7 5
6 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 0.0 6
7 Electric Utilities 0.0 0.0 0.0 0.0 0.0 0.0 7

8 Subtotal 2.3 2.3 2.4 2.4 2.6 2.7 8

9 WHOLESALE Residential 0.0 0.0 0.0 0.0 0.0 0.0 9
10 Com. & Ind., others 0.0 0.0 0.0 0.0 0.0 0.0 10
11 Electric Utilities 0.0 0.0 0.0 0.0 0.0 0.0 11

12 Subtotal-WHOLESALE 0.0 0.0 0.0 0.0 0.0 0.0 12

13 Co. Use & LUAF 0.9 0.9 0.9 0.9 0.9 0.9 13

14 Subtotal-END USE 24.9 24.9 25.0 25.2 25.6 25.9 14

15 Storage Injection 0.0 0.0 0.0 0.0 0.0 0.0 15

16 SYSTEM TOTAL-THROUGHPUT 24.9 24.9 25.0 25.2 25.6 25.9 16

ACTUAL TRANSPORTATION AND EXCHANGE

17 Residential N/A N/A N/A N/A N/A N/A 17
18 Commercial/Industrial 3.3 3.4 3.4 3.4 3.5 3.7 18
19 Non-EOR Cogeneration 1.7 1.8 1.8 1.8 1.8 1.9 19
20 EOR Cogen. & Steaming N/A N/A N/A N/A N/A N/A 20
21 Electric Utilites N/A N/A N/A N/A N/A N/A 21

22 Subtotal-RETAIL 5.0 5.1 5.1 5.1 5.3 5.6 22

23 WHOLESALE All End Uses 0.0 0.0 0.0 0.0 0.0 0.0 23

24 TOTAL TRANSPORTATION & EXCHANGE 5.0 5.1 5.1 5.1 5.3 5.6 24

ACTUAL CURTAILMENT

25 Residential 0.0 0.0 0.0 0.0 0.0 0.0 25
26 Commercial/Industrial 0.0 0.0 0.0 0.0 0.0 0.0 26
27 Non-EOR Cogeneration 0.0 0.0 0.0 0.0 0.0 0.0 27
28 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 0.0 28
29 Electric Utilites 0.0 0.0 0.0 0.0 0.0 0.0 29
30 Wholesale 0.0 0.0 0.0 0.0 0.0 0.0 30

31 TOTAL- Curtailment 0.0 0.0 0.0 0.0 0.0 0.0 31

32 REFUSAL 0.0 0.0 0.0 0.0 0.0 0.0 32

NOTE:  Actual deliveries by end-use includes sales, transportation, and exchange volumes, but excludes actual curtailments.
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TABLE 41– CITY OF LONG BEACH-GAS AND OIL DEPARTMENT:  TABLE 3C-LB 
ANNUAL GAS SUPPLY AND SENDOUT – MMcf/d 

COLD YEAR FORECAST FOR THE 2022 CGR REPORT
(CONTINUED) 

LINE GAS SUPPLY AVAILABLE 2022 2023 2024 2025 2030 2035 LINE
California Source Gas

1     Regular Purchases 0.0 0.0 0.0 0.0 0.0 0.0 1
2     Received for Exchange/Transport 0.0 0.0 0.0 0.0 0.0 0.0 2
3 Total California Source Gas 0.0 0.0 0.0 0.0 0.0 0.0 3

4 Purchases from Other Utilities 0.0 0.0 0.0 0.0 0.0 0.0 4

Out-of-State Gas
5      Pacific Interstate Companies 0.0 0.0 0.0 0.0 0.0 0.0 5
6      Additional Core Supplies 0.0 0.0 0.0 0.0 0.0 0.0 6
7      Incremental Supplies 0.0 0.0 0.0 0.0 0.0 0.0 7
8      Out-of-State Transport 0.0 0.0 0.0 0.0 0.0 0.0 8

0.0 0.0 0.0 0.0 0.0 0.0
9 Total Out-of-State Gas 0.0 0.0 0.0 0.0 0.0 0.0 9

10      Subtotal 0.0 0.0 0.0 0.0 0.0 0.0 10

11 Underground Storage Withdrawal 0.0 0.0 0.0 0.0 0.0 0.0 11

12 GAS SUPPLY AVAILABLE 0.0 0.0 0.0 0.0 0.0 0.0 12

GAS SUPPLY TAKEN

California Source Gas 
13      Regular Purchases 1.3 1.3 1.3 1.3 1.3 1.3 13
14      Received for Exchange/Transport 0.0 0.0 0.0 0.0 0.0 0.0 14
15 Total California Source Gas 1.3 1.3 1.3 1.3 1.3 1.3 15

16 Purchases from Other Utilities 0.0 0.0 0.0 0.0 0.0 0.0 16

Out-of-State Gas
17      Pacific Interstate Companies 0.0 0.0 0.0 0.0 0.0 0.0 17
18      Additional Core Supplies 0.0 0.0 0.0 0.0 0.0 0.0 18
19      Incremental Supplies 29.4 29.4 29.4 29.4 29.4 29.4 19
20      Out-of-State Transport 0.0 0.0 0.0 0.0 0.0 0.0 20

21 Total Out-of-State Gas 29.4 29.4 29.4 29.4 29.4 29.4 21
22

22      Subtotal 30.7 30.7 30.7 30.7 30.7 30.7
23

23 Underground Storage Withdrawal 0.0 0.0 0.0 0.0 0.0 0.0
24

24 TOTAL Gas Supply Taken & Transported 30.7 30.7 30.7 30.7 30.7 30.7
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TABLE 42– CITY OF LONG BEACH-GAS AND OIL DEPARTMENT:  TABLE 4C-LB 
ANNUAL GAS SUPPLY AND SENDOUT – MMcf/d 

COLD YEAR FORECAST FOR THE 2022 CGR REPORT 
(CONTINUED) 

LINE ACTUAL DELIVERIES BY END-USE 2022 2023 2024 2025 2030 2035 LINE
1 CORE Residential 15.1 15.1 15.1 15.1 15.1 15.1 1
2 CORE/NONCORE Commercial 7.2 7.2 7.2 7.2 7.2 7.2 2
3 CORE/NONCORE Industrial 5.6 5.6 5.6 5.6 5.6 5.6 3

4 Subtotal 27.8 27.8 27.8 27.8 27.8 27.8 4

5 NON CORE Non-EOR Cogeneration 2.0 2.0 2.0 2.0 2.0 2.0 5
6 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 0.0 6
7 Electric Utilities 0.0 0.0 0.0 0.0 0.0 0.0 7

8 Subtotal 2.0 2.0 2.0 2.0 2.0 2.0 8

9 WHOLESALE Residential 0.0 0.0 0.0 0.0 0.0 0.0 9
10 Com. & Ind., others 0.0 0.0 0.0 0.0 0.0 0.0 10
11 Electric Utilities 0.0 0.0 0.0 0.0 0.0 0.0 11

12 Subtotal-WHOLESALE 0.0 0.0 0.0 0.0 0.0 0.0 12

13 Co. Use & LUAF 0.9 0.9 0.9 0.9 0.9 0.9 13

14 Subtotal-END USE 30.7 30.7 30.7 30.7 30.7 30.7 14

15 Storage Injection 0.0 0.0 0.0 0.0 0.0 0.0 15

16 SYSTEM TOTAL-THROUGHPUT 30.7 30.7 30.7 30.7 30.7 30.7 16

ACTUAL TRANSPORTATION AND EXCHANGE

17 Residential N/A N/A N/A N/A N/A N/A 17
18 Commercial/Industrial 3.6 3.6 3.6 3.6 3.6 3.6 18
19 Non-EOR Cogeneration 1.8 1.8 1.8 1.8 1.8 1.8 19
20 EOR Cogen. & Steaming N/A N/A N/A N/A N/A N/A 20
21 Electric Utilites N/A N/A N/A N/A N/A N/A 21

22 Subtotal-RETAIL 5.4 5.4 5.4 5.4 5.4 5.4 22

23 WHOLESALE All End Uses 0.0 0.0 0.0 0.0 0.0 0.0 23

24 TOTAL TRANSPORTATION & EXCHANGE 5.4 5.4 5.4 5.4 5.4 5.4 24

ACTUAL CURTAILMENT

25 Residential 0.0 0.0 0.0 0.0 0.0 0.0 25
26 Commercial/Industrial 0.0 0.0 0.0 0.0 0.0 0.0 26
27 Non-EOR Cogeneration 0.0 0.0 0.0 0.0 0.0 0.0 27
28 EOR Cogen. & Steaming 0.0 0.0 0.0 0.0 0.0 0.0 28
29 Electric Utilites 0.0 0.0 0.0 0.0 0.0 0.0 29
30 Wholesale 0.0 0.0 0.0 0.0 0.0 0.0 30

31 TOTAL- Curtailment 0.0 0.0 0.0 0.0 0.0 0.0 31

32 REFUSAL 0.0 0.0 0.0 0.0 0.0 0.0 32

NOTE:  Actual deliveries by end-use includes sales, transportation, and exchange volumes, but excludes actual curtailments.
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INTRODUCTION 

SDG&E is a combined gas and electric distribution utility serving more than three million 

people in San Diego and the southern portions of Orange counties.  SDG&E delivered natural 

gas to 903,649 customers in San Diego County in 2021, including power plants and turbines.  

Total gas sales and transportation through SDG&E’s system for 2021 were approximately 

94 billion cubic feet (Bcf), which is an average of 258.5 MMcf/d. 
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GAS DEMAND 

OVERVIEW 
SDG&E’s gas demand forecast is largely determined by the long-term economic outlook for 

its San Diego County service area.  The county’s economic trends are expected to generally 

parallel those of the larger SoCalGas area as discussed above. 

This projection of natural gas requirements, excluding EG demand and noncore demand, 

begins with a usage calculator derived from end use models that integrates demographic 

assumptions, economic growth, energy prices, energy efficiency programs, detailed customer 

information, building and appliance standards, weather and other factors.  After the forecast is 

developed, the forecast is treated for three out-of-model adjustments.  The adjustments made to 

the forecasts include (1) allowing for less heating degree days in the average weather design each 

year of the forecast period to account for climate change; (2) gas demand destruction due to 

greater energy efficiency savings forecast over the planning period; and (3) incremental energy 

savings created from assumed fuel substitution.  All of the energy savings incorporated into the 

forecast reflect market potential and were used as load modifiers to create a final forecast of 

demand.  The baseline forecast was adjusted downward to account for the incremental energy 

savings influences that are expected to occur.  

The introduction of potential fuel substitution into the long-term demand forecast is new for 

SDG&E in the CGR long term forecast development.  SDG&E’s own internal estimates of fuel 

substitution are preliminary.  SDG&E is working on finding methods, using historical usage 

data, to identify customers who may be converting gas space and water heating to electric 

substitutes.  

Fuel substitution was introduced into the 2021 IEPR as additional achievable fuel 

substitution (AAFS).118  The AAFS2 was utilized.  It includes the effects of potential updates in 

118 SEE IEPR, Chapter 2, pp. 33-49.  See also Appendix A. 
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the Title 24 building standards and the presumed building electrification encouraged by future 

ratcheting driven by tighter goals, rate enhancements and higher uptake rates at future points in 

time.  

Altogether, SDG&E’s gas demand, not inclusive of gas driven EG, is projected to drop 

slightly from 52 Bcf in 2021 to 46 Bcf in 2035, which is an average annual rate of decline of 0.8 

percent.  Including EG, overall demand adjusted for average temperature conditions totaled 

94 Bcf in 2021 and is expected to drop about 1.9 percent per year to 72 Bcf by 2035. 

Assumptions for SDG&E’s gas transportation requirements for EG are included as part of 

the wholesale market sector description for SoCalGas. 

ECONOMICS AND DEMOGRAPHICS 

SDG&E’s gas demand forecast is largely determined by the long-term economic outlook for 

its San Diego County service area.  San Diego County’s total employment is forecasted to grow 

on average just over 1% annually from 2021 to 2035; the subset of industrial (mining and 

manufacturing) jobs is projected to grow an average of 0.1% per year during the same period.  

The number of SDG&E gas meters is expected to increase an average of about 0.8% annually 

from 2021 through 2035.  



SOUTHERN CALIFORNIA 

204 

 

FIGURE 27 – SDG&E’S COMPOSITION OF NATURAL GAS THROUGHPUT 
AVERAGE TEMPERATURE, NORMAL YEAR (2021-2035) 

(Bcf/year) 
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From 2021 through 2035, SDG&E’s forecasted gas demand is expected to decline at an 

average annual rate of 1.9 percent.  The decline is being driven by future projected reductions in 

the EG load.  Additional factors reducing the load forecast are energy efficiency programs and 

new requirements on Title 24 building codes and standards and assumed fuel substitution over 

the forecast period. 

MARKET SECTORS 

Residential 

SDG&E served approximately 873,304 residential customers in 2021.  The residential usage 

varies for each of the various residential market segments that SDG&E serves.  Conditional 

demand estimates based on the 2019 Residential Appliance Saturation Survey (R.A.S.S.) have 

allowed SDG&E to better understand customer usage and needs.  The updated survey 

information included below was part of the estimation and resulting baseline residential market 

forecast.  

The table below shows the weather-normalized home usage by customer type and the 

saturations by end use for SDG&E based upon the conditional demand study. 
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Table 43:  SDG&E Residential Appliance Saturation Survey, 2019 Update 
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The conditional demand estimates based on the 2019 R.A.S.S. show that the average use 

per meter is 391 therms for single-family households and 213 therms for multi-family 

households.  The use-per-customer data is constructive in forming the forecast.  For the 

residential market, the change in the forecast from one year to the next is based on the 

confluence of two immediate economic drivers.  In any given year, the residential load will 

grow due to the new customer hookups that occur.  New customers generate a growth in 

demand.  Second, the residential load will change due to existing customers’ (vintage 

customers’) changing needs.  When gas appliances reach the end of their useful life, customers 

make a choice.  The choice consists of either replacing the older appliance with a more energy 

efficient gas-using appliance, or changing out the replacement appliance from gas to its electric 

substitute, a behavior characterized as fuel substitution.  The usage calculator that compiles the 

forecast is referred to as an end use model.   

The total residential customer count for SDG&E consists of four residential segment types 

and each of the segment types exhibits variation in usage behavior that can be identified.  The 

customer types are single-family and multi-family customers, as well as master-meter and 

sub-metered customers.  Residential demand, adjusted for average temperature conditions, 

totaled 27.9 Bcf in 2021.  By the year 2035, the residential demand is expected to drop to 23.2 

Bcf.  The change reflects a 1.3 percent average annual rate of decline.  There are several reasons 

that justify the decline.   
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Figure 28 – Composition of SDG&E’s Residential Demand Forecast 

Average Year Weather Design, 2021-2035 

(Bcf/year) 

As described above, SDG&E’s residential base forecast is developed from an end use 

model.  The model results are modified by anticipated impacts of climate change as well as 

forecasts of policy adoptions that impact gas use.  After the base forecast is developed, the 

forecast is modified with three out-of-model adjustments.  The energy savings adjustments 

made to the forecast include: (1) allowing for fewer heating degree days in the average weather 

design for each consecutive year of the forecast to account for climate change; (2) gas demand 

destruction due to greater energy efficiency savings forecasted over the planning period; and (3) 

incremental energy savings created from assumed fuel substitution.  All of these energy savings 

incorporated into the forecast reflect market potential and became load modifiers to create a 

final forecast of demand.  

The major modifiers to the forecast are energy efficiency and building electrification.  The 

energy efficiency forecast includes the confluence of two types of gas energy savings: Codes 

and Standards savings, which include current and expected modifications to Title 24 and the 

energy savings stemming from the customer programs authorized by the CPUC under 

D.19-08-034 and D.21-09-037.  The baseline forecast was adjusted downward to account for the
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 incremental energy saving influences that are expected to occur over the forecast period.   

The final forecast also includes a load modifier for fuel substitution.  For purposes of 

constructing a long-term reasonable forecast for the 2022 CGR, SDG&E participated in an 

electrification working group committee along with PG&E, SoCalGas and Southern California 

Edison (SCE) to evaluate different approaches and assumptions to modeling the effects of fuel 

substitution.  After several meetings and discussions, SDG&E aligned around the relatively 

conservative fuel substitution forecast scenario developed by the California Energy Commission. 

Fuel substitution was estimated and introduced separately from energy efficiency savings by the 

CEC in its 2021 IEPR as additional achievable fuel substitution (AAFS).  Of the five possible 

fuel substitution scenarios developed by the CEC, the AAFS-2 Scenario, which is the CEC’s 

mid-low scenario for electrification, was chosen by SDG&E to prepare the final residential 

forecast.   Scenario 2 quantifies the assumed fuel substitution that would take place with 

potential future updates in the Title 24 building standards and the presumed additional building 

electrification encouraged by future ratcheting driven by tighter goals, rate enhancements and 

higher uptake rates at future points in time.  All of the above-mentioned gas reductions were 

included in the residential forecast as modifiers to the base forecast.   

As can be seen from the following graph, the effects of both energy efficiency and fuel 

substitution have an impact on the residential market, with increasing impact out to the end of 

the forecast period in 2035.
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Figure 29:  SDG&E Residential EE and Fuel Substitution 

By year 2035, the assumed additional energy efficiency removes 10 percent of residential 

gas demand.  Evaluated separately, the assumed additional fuel substitution removes another 

7 percent of residential gas demand by 2035. 

Commercial 

On a temperature-adjusted basis, SDG&E’s core commercial demand in 2021 totaled 

15.23 Bcf.  By the year 2035, the core commercial load is expected to decline slightly to 

14.98 Bcf.  The forecasted annual average rate of decline is 0.1 percent. 

SDG&E’s non-core commercial load in 2021 was 2.35 Bcf.  Over the forecast period, gas 

demand in this market is projected to grow an average of 0.7 percent per year to 2.58 BCF by 

2035, driven by increased economic activity. 
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FIGURE 30 –SDG&E COMMERCIAL NATURAL GAS DEMAND FORECAST 
AVERAGE YEAR WEATHER DESIGN 

(2021-2035) 

Industrial 

Temperature-adjusted core industrial demand was 1.57 Bcf in 2021 and is expected to 

decline to 1.26 Bcf by 2035, an average decrease of 1.6 percent per year.  This result is due to a 

yearly average increase in marginal gas rates and the impact of savings from CPUC-authorized 

energy efficiency programs in the core industrial sector. 
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FIGURE 31 –SDG&E INDUSTRIAL NATURAL GAS DEMAND FORECAST 
AVERAGE YEAR WEATHER DESIGN 

(2021-2035) 

Non-core industrial load in 2019 was 2.4 Bcf and is expected to shrink about 0.6 percent per 

year to 2.2 Bcf by 2035.  Demand-dampening effects of higher energy efficiency and higher 

carbon-allowance fees will more than offset slight increases from economic growth. 

Electric Generation 

Total EG, including cogeneration and non-cogeneration EG, was 29 Bcf in 2019.  From 

2019, EG load is expected to decline an average of 1.35 percent per year to 23 Bcf by 2035.  The 

following graph shows total EG forecasts for a normal hydro year and a 1-in-10 dry hydro year. 
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FIGURE 32 – SDG&E’S TOTAL EG GAS DEMAND:  BASE HYDRO AND 1-IN-10 DRY HYDRO 
DESIGN, 2021-2035 

(Bcf/year) 

Small Cogeneration (<20 MW) 

Small Electric Generation load from self-generation totaled 7.1 Bcf in 2021 and is projected 

to increase an average of 0.3 percent per year to 7.3 Bcf by 2035.  Economic growth is expected 

to slightly outpace demand-dampening effects of higher carbon-allowance fees. 

Electric Generation Including Large Cogeneration (>20 MW) 

The forecast of large EG loads in SDG&E’s service area is based on the power market 

simulation noted in SoCalGas’ EG chapter for “Electric Generation Including All Cogeneration 

EG demand is forecasted to decrease from 32 Bcf in 2022 to 18 Bcf in 2035.  This forecast 

includes no additional thermal generating resources in its service area, and it assumes no 

retirement during the same time period.  It assumes the same 2021 Preferred System Plan as 

discussed in the Southern California Gas Company’s EG section. 
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Natural Gas Vehicles 

The clean vehicle market is expected to grow due to strong economic fundamentals, 

increased vehicle options, the continuation of government (federal, state, and local) incentives, 

additional regulations encouraging alternative fuel vehicle adoption, and regional collaboration 

for the deployment of necessary infrastructure.  Additionally, since April 2019 SDG&E has been 

procuring 100 percent renewable natural gas (RNG) at all utility owned CNG stations, which 

provides significant GHG emission reduction benefits.  

However, NGV growth may be offset by competing technologies such as vehicle 

electrification and hydrogen fuel-cell technologies.  In addition, the COVID-19 pandemic which 

began in 2020, disrupted usage and consumption levels compared to a regular year.  In 2021, 

SDG&E served 38 compressed natural gas (CNG) fueling stations located throughout the service 

territory and delivered approximately 2 Bcf of natural gas.  The SDG&E NGV market is 

expected to remain stable with an average annual rate of 0.11 percent over the forecast horizon. 

FIGURE 33 – ANNUAL NG
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ENERGY EFFICIENCY PROGRAMS 

Conservation and energy efficiency activities encourage customers to install energy efficient 

equipment and weatherization measures and adopt energy saving practices that result in reduced 

gas usage, while still maintaining a comparable level of service.  Conservation and energy 

efficiency load impacts are shown as positive numbers.  The “total net load impact” is the natural 

gas throughput reduction resulting from the energy efficiency programs. 

FIGURE 34 – SDG&E ANNUAL ENERGY EFFICIENCY CUMULATIVE SAVING GOALS 
(Bcf) 

The cumulative net load impact forecast from SDG&E’s integrated gas and electric energy 

efficiency programs for selected years is shown in the graph above.  The net load impact 

includes all energy efficiency programs, both gas and electric, that SDG&E has forecasted to 

be implemented beginning in year 2022 and occurring through the year 2035 in addition to the 

Title 24 Codes and Standards expected over the 2022-2035 horizon.  Savings and goals for these 
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programs are based on the program goals authorized by the Commission in D.19-08-034 and 

D.21-09-037.

Savings reported are for measures installed under SDG&E’s gas and electric Energy

Efficiency programs.  Credit is only taken for measures that are installed as a result of SDG&E’s 

Energy Efficiency programs, and only for the measure lives of the measures installed.119    

Measures with useful lives less than the forecast planning period fall out of the forecast when 

their expected life is reached.  Naturally occurring conservation that is not attributable to 

SDG&E’s Energy Efficiency activities is not included. 

Gas Supply 

Beginning in April 2008, gas supplies to serve both SoCalGas’ and SDG&E’s retail core gas 

demand are procured with a combined SoCalGas/SDG&E portfolio per D.07-12-019 of 

December 6, 2007.  For more information, refer above to the “Gas Supply, Capacity, and 

Storage” section in the Southern California part of this report. 

119 1“Hard” impacts include measures requiring a physical equipment modification or replacement.  
SDG&E does not include “soft” impacts, e.g., energy management services type measures.110   This EE 
forecast does not include the impacts of fuel substitution measures (natural gas to electric measures).  
Fuel substitution is addressed in the overview section of the writeup. 
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REGULATORY ENVIRONMENT 

GENERAL RATE CASE 

On September 26, 2019, CPUC unanimously approved a final 2019 GRC decision that 

adopted a TY 2019 revenue requirement of $1.990 billion for SDG&E’s combined operations 

($1.590 billion for electric, $0.400 billion for gas) which is $213 million lower than the 

$2.203 billion that SDG&E had requested in its Update testimony.  The adopted revenue 

requirement represents an increase of $107 million or a 5.7 percent increase over 2018.  The final 

decision adopted PTY revenue requirement adjustments for SDG&E of $134 million for 2020 

(6.7 percent increase) and $102 million for 2021 (4.8 percent increase). 

In January 2020, the CPUC revised the rate case plans and implemented a 4-year GRC cycle 

for California IOUs.  SDG&E was directed to file a PFM to revise its 2019 GRC decision to add 

two additional attrition years including adjustment amounts, resulting in a transitional five-year 

GRC period (2019-2023). 

In April 2020 (then slightly revised in May), SDG&E filed a PFM of its 2019 GRC decision 

requesting attrition year increases of $94 million (+4.24 percent) for 2022 and $96 million 

(+4.13 percent) for 2023.  In May 2021, the CPUC issued a decision authorizing SDG&E to 

apply its PTY mechanism adopted in the 2019 GRC decision to 2022 and 2023 but updated the 

calculations based on the 2020 4th Quarter Global Insight forecast to more fully capture the 

impact of Covid-19 to the economy.  This decision resulted in revenue requirements of $2.3 and 

$2.4 billion for SDG&E for 2022 and 2023 respectively, which were slightly less than the 

original requests made in SDG&E’s PFM. 

In May 2022 SDG&E filed its 2024 General Rate Case seeking to revise its authorized 

revenue requirements, effective on January 1, 2024, to recover the reasonable costs of electric 

and gas operations, facilities, infrastructure, and other functions necessary to provide utility 

services to customers.  SDG&E requests a combined $3.022 billion revenue requirement ($674 

million gas and $2.348 billion electric), which, if approved, would be an increase of $475 million 
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over the expected 2023 revenue requirement.  SDG&E also includes post-test year revenue 

requirement and regulatory account-related proposals.  The general rate request process is 

scheduled to take between 18 months and two years and is expected to conclude in late 2023. 

Other Regulatory Matters 

For more information on non-GRC regulatory matters, refer above to the “Regulatory 

Environment” section in the Southern California part of this report, which generally applies to 

SDG&E’s gas business as well. 
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PEAK DAY DEMAND 

Gas supplies to serve both SoCalGas’ and SDG&E’s retail core gas demand are procured 

with a combined portfolio that contains a total firm storage withdrawal capacity designed to 

serve the utilities’ combined retail core peak day gas demand.  Please see the corresponding 

discussion of “Peak Day Demand and Deliverability” under the SoCalGas portion of this report 

for an illustration of how storage and flowing supplies can meet the growth in forecasted load for 

the combined (SoCalGas and SDG&E) retail core peak day demand. 

The table below shows SDG&E’s Core 1-in-35 Year Extreme Peak Day Demand and 

Winter 1-in-10 Year Cold Day System Demand. 

TABLE 44– SDG&E WINTER PEAK DAY DEMAND (MMcf/d) 

Year Core 1-in-35 Extreme 
Peak Day Demand 1/ 

1-in-10 Cold Day Demand
Core 2/ Noncore C&I 3/ EG 4/ Total 

2022 404 380 13 116 510 
2023 403 380 13 104 496 
2024 402 378 13 94 484 
2025 400 376 13 98 487 
2026 398 375 13 102 490 
2027 397 373 13 102 488 
2028 395 372 13 78 462 

Notes: 
(1) The criterion for core 1-in-35 extreme peak day design is defined as a 1-in-35 likelihood for

SDG&E’s service area. This criteria correlates to 43.3 degrees Fahrenheit for SDG&E’s service
area. 1-in-35 and 1-in-10 Core peak day demand forecasts embody the baseline forecast with
load modifiers that include changing weather design to account for climate change, assumed
EE savings and assumed fuel substitution under AAFS 2.

(2) The criterion for 1-in-10 peak day design is defined as a 1-in-10 likelihood for SDG&E’s
service area. This criterion correlates to 44.8 degrees Fahrenheit for SDG&E’s service area.

(3) Average daily December demand for noncore commercial and noncore industrial.
(4) Electric Generation includes UEG/EWG Base Hydro, large cogeneration, industrial and

commercial cogeneration (<20MW).
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TABLE 45 – SDG&E 
ANNUAL GAS SUPPLY TAKEN– MMcf/d 

RECORDED YEARS 2017-2021 

LINE 2017 2018 2019 2020 2021

CAPACITY AVAILABLE

1 California Sources
Out of State gas

2 California Offshore (POPCO/PIOC)
3 El Paso Natural Gas Company
4 Transwestern Pipeline company
5 Kern River/Mojave Pipeline Company
6 TransCanada GTN/PG&E
7 Other

8 TOTAL Output of State

9 Underground storage withdrawal

10 TOTAL Gas Supply available

Gas Supply Taken 2017 2018 2019 2020 2021

California Source Gas
11 Regular Purchases 0 0 0 0 0
12 Received for Exchange/Transport 0 0 0 0 0
13 Total California Source Gas 0 0 0 0 0

14 Purchases from Other Utilities 0 0 0 0 0

Out-of-State Gas
15 Pacific Interstate Companies 0 0 0 0 0
16 Additional Core Supplies 0 0 0 0 0
17 Supplemental Supplies-Utility 111   112   128   126   126   
18 Out-of-State Transport-Others 188   127   103   151   139   
19 Total Out-of-State Gas 299   239   230   277   265   

20 TOTAL Gas Supply Taken & Transported 299   239   230   277   265   

(MMCFD)

SAN DIEGO GAS & ELECTRIC COMPANY

ANNUAL GAS SUPPLY TAKEN (MMCF/DAY)
RECORDED YEARS 2017 -2021
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Actual Deliveries by End-Use 2017 2018 2019 2020 2021

CORE Residential 72                       70                       81                       81                       78                       

Commercial 52                       54                       57                       50                       52                       
Industrial -                      -                      -                      -                      -                      

Subtotal - CORE 124                     124                     138                     131                     130                     

NONCORE Commercial -                      -                      -                      -                      -                      
Industrial 11                       12                       13                       13                       15                       
Non-EOR Cogen/EG 71                       51                       43                       84                       77                       
Electric Utilities 92                       49                       33                       41                       36                       36                       

Subtotal - NONCORE 174                     112                     89                       138                     128                     

WHOLESALE All End Uses -                      -                      -                      -                      -                      

Subtotal - Co Use & LUAF 1                          3                          4                          8                          7                          

SYSTEM TOTAL THROUGHPUT 299                     239                     230                     277                     265                     

Actual Transport & Exchange

CORE Residential 1                          1                          1                          1                          -                      
Commercial 13                       14                       14                       12                       11                       

NONCORE Industrial 11                       12                       13                       13                       15                       
Non-EOR Cogen/EG 71                       51                       43                       84                       77                       
Electric Utilities 92                       49                       33                       41                       36                       

Subtotal - RETAIL 188                     127                     103                     151                     139                     

WHOLESALE All End Uses -                      -                      -                      -                      -                      

TOTAL TRANSPORT & EXCHANGE 188                     127                     103                     151                     139                     

Storage

Storage Injection -                      -                      -                      -                      -                      

Storage Withdrawal -                      -                      -                      -                      -                      

Actual Curtailment

Residential -                      -                      -                      -                      -                      
Com/Indl & Cogen -                      -                      -                      -                      -                      
Electric Generation -                      -                      -                      -                      -                      

TOTAL CURTAILMENT -                      -                      -                      -                      -                      

REFUSAL -                      -                      -                      -                      -                      

ACTUAL DELIVERIES BY END-USE includes sales and transportation volumes
MMbtu/Mcf: 1.040 1.038 1.032 1.025 1.030

  ile and MMCFD Supplies are used in the odd year reports (see P 17-18 of CGR)

                          SAN DIEGO GAS & ELECTRIC COMPANY

                                       ANNUAL GAS SUPPLY AND SENDOUT (MMCF/DAY)
   RECORDED YEARS 2017-2021

Table 46 
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TABLE 47 – SDG&E:  SDG&E 
ANNUAL GAS SUPPLY AND REQUIREMENTS – MMcf/d 

ESTIMATED YEARS 2022-2026 
AVERAGE TEMPERATURE YEARS 

 
  

 AVERAGE TEMPERATURE YEAR

LINE 2022 2023 2024 2025 2026 LINE
CAPACITY AVAILABLE  1/ & 2/

1   California Source Gas 0 0 0 0 0 1
     

2   Southern Zone of SoCalGas 1/ 574 574 574 574 574 2
3     TOTAL CAPACITY AVAILABLE 574 574 574 574 574 3

GAS SUPPLY TAKEN
4  California Source Gas 0 0 0 0 0 4
5  Southern Zone of SoCalGas 253 241 227 219 218 5
6     TOTAL SUPPLY TAKEN 253 241 227 219 218 6

7 Net Underground Storage Withdrawal 0 0 0 0 0 7

8 TOTAL THROUGHPUT 253 241 227 219 218 8

REQUIREMENTS FORECAST BY END-USE  3/

9 CORE 4/ Residential 75 75 73 72 71 9
10 Commercial 43 44 44 44 44 10
11 Industrial 4 4 4 4 4 11
12 NGV 6 6 6 6 6 12
13 Subtotal-CORE 129 129 127 126 125 13

14 NONCORE Commercial 7 7 7 7 7 14
15 Industrial 7 6 6 6 6 15
16 Electric Generation (EG) 108 97 85 78 77 16
17 Subtotal-NONCORE 121 111 98 91 91 17

18 Co. Use & LUAF 2 2 2 2 2 18

19 SYSTEM TOTAL THROUGHPUT 253 241 227 219 218 19

TRANSPORTATION AND EXCHANGE
20   CORE All End Uses 12 12 12 12 12 20
21   NONCORE Commercial/Industrial 14 13 13 13 13 21
22 Electric Generation (EG) 108 97 85 78 77 22
23 TOTAL TRANSPORTATION & EXCHANGE 134 123 110 103 103 23

 CURTAILMENT  
24 Core 0 0 0 0 0 24
25 Noncore 0 0 0 0 0 25
26 TOTAL - Curtailment 0 0 0 0 0 26

NOTES:  
 1/  Nominal capacity to receive gas from the Southern Zone of SoCalGas is based on current conditions, and is an annual v  
     based on weighting winter and non-winter season values: 574 = (595 winter) x (151/365) + (560 non-winter) x (214/365).
 2/  For 2020 and after, assume capacity at same levels. Actual capacity through the CGR timeframe is subject to change.
 3/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 4/  Core end-use demand exclusive of core aggregation
       transportation (CAT) in MDth/d: 120 120 118 117 116
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TABLE 48 – SDG&E:  -SDG&E 
ANNUAL GAS SUPPLY AND REQUIREMENTS – MMcf/d 

ESTIMATED YEARS 2027-2035 
AVERAGE TEMPERATURE YEARS 

 
  

 AVERAGE TEMPERATURE YEAR

LINE 2027 2028 2029 2030 2035 LINE
CAPACITY AVAILABLE  1/ & 2/

1   California Source Gas 0 0 0 0 0 1
     

2   Southern Zone of SoCalGas 1/ 574 574 574 574 574 2
3     TOTAL CAPACITY AVAILABLE 574 574 574 574 574 3

GAS SUPPLY TAKEN
4  California Source Gas 0 0 0 0 0 4
5  Southern Zone of SoCalGas 215 210 209 204 198 5
6     TOTAL SUPPLY TAKEN 215 210 209 204 198 6

7 Net Underground Storage Withdrawal 0 0 0 0 0 7

8 TOTAL THROUGHPUT 215 210 209 204 198 8

REQUIREMENTS FORECAST BY END-USE  3/

9 CORE 4/ Residential 71 69 68 67 63 9
10 Commercial 43 43 43 43 41 10
11 Industrial 4 4 4 4 3 11
12 NGV 6 6 6 6 6 12
13 Subtotal-CORE 124 122 121 120 114 13

14 NONCORE Commercial 7 7 7 7 7 14
15 Industrial 6 6 6 6 6 15
16 Electric Generation (EG) 76 73 73 70 69 16
17 Subtotal-NONCORE 90 86 86 83 82 17

18 Co. Use & LUAF 2 2 2 2 2 18

19 SYSTEM TOTAL THROUGHPUT 215 210 209 204 198 19

TRANSPORTATION AND EXCHANGE
20   CORE All End Uses 12 12 12 12 12 20
21   NONCORE Commercial/Industrial 13 13 13 13 13 21
22 Electric Generation (EG) 76 73 73 70 69 22
23 TOTAL TRANSPORTATION & EXCHANGE 102 98 99 95 94 23

 CURTAILMENT  
24 Core 0 0 0 0 0 24
25 Noncore 0 0 0 0 0 25
26 TOTAL - Curtailment 0 0 0 0 0 26

NOTES:  
 1/  Nominal capacity to receive gas from the Southern Zone of SoCalGas is based on current conditions, and is an annual v  
     based on weighting winter and non-winter season values: 574 = (595 winter) x (151/365) + (560 non-winter) x (214/365).
 2/  For 2020 and after, assume capacity at same levels. Actual capacity through the CGR timeframe is subject to change.
 3/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 4/  Core end-use demand exclusive of core aggregation
       transportation (CAT) in MDth/d: 115 113 112 111 105
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TABLE 49 – SDG&E:   
ANNUAL GAS SUPPLY AND REQUIREMENTS – MMcf/d 

ESTIMATED YEARS 2022-2026 
COLD TEMPERATURE YEAR (1-IN-35 COLD YEAR EVENT) AND DRY HYDRO YEAR 

 COLD TEMPERATURE YEAR (1 IN 35 COLD YEAR EVENT) & DRY HYDRO YEAR

LINE 2022 2023 2024 2025 2026 LINE
CAPACITY AVAILABLE  1/ & 2/

1  California Source Gas 0 0 0 0 0 1

2  Southern Zone of SoCalGas 1/ 574 574 574 574 574 2
3  TOTAL CAPACITY AVAILABLE 574 574 574 574 574 3

GAS SUPPLY TAKEN
4  California Source Gas 0 0 0 0 0 4
5  Southern Zone of SoCalGas 262 251 237 229 228 5
6  TOTAL SUPPLY TAKEN 262 251 237 229 228 6

7 Net Underground Storage Withdrawal 0 0 0 0 0 7

8 TOTAL THROUGHPUT 262 251 237 229 228 8

REQUIREMENTS FORECAST BY END-USE  3/

9 CORE 4/ Residential 83 82 81 80 79 9
10 Commercial 45 45 45 45 45 10
11 Industrial 4 4 4 4 4 11
12 NGV 6 6 6 6 6 12
13 Subtotal-CORE 138 138 136 135 134 13

14 NONCORE Commercial 7 7 7 7 7 14
15 Industrial 7 6 6 6 6 15
16 Electric Generation (EG) 108 98 86 79 79 16
17 Subtotal-NONCORE 121 111 99 92 92 17

18 Co. Use & LUAF 2 2 2 2 2 18

19 SYSTEM TOTAL THROUGHPUT 262 251 237 229 228 19

TRANSPORTATION AND EXCHANGE
20  CORE All End Uses 13 13 13 13 13 20
21  NONCORE Commercial/Industrial 14 13 13 13 13 21
22 Electric Generation (EG) 108 98 86 79 79 22
23 TOTAL TRANSPORTATION & EXCHANGE 134 124 112 105 104 23

CURTAILMENT
24 Core 0 0 0 0 0 24
25 Noncore 0 0 0 0 0 25
26 TOTAL - Curtailment 0 0 0 0 0 26

NOTES: 
 1/  Nominal capacity to receive gas from the Southern Zone of SoCalGas is based on current conditions, and is an annual v
     based on weighting winter and non-winter season values: 574 = (595 winter) x (151/365) + (560 non-winter) x (214/365).
 2/  For 2020 and after, assume capacity at same levels. Actual capacity through the CGR timeframe is subject to change.
 3/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 4/  Core end-use demand exclusive of core aggregation

 transportation (CAT) in MDth/d: 129 129 127 126 125
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TABLE 50 – SDG&E:   
ANNUAL GAS SUPPLY AND REQUIREMENTS – MMcf/d 

ESTIMATED YEARS 2027-2035 
COLD TEMPERATURE YEAR (1-IN-35 COLD YEAR EVENT) AND DRY HYDRO YEAR 

 COLD TEMPERATURE YEAR (1 IN 35 COLD YEAR EVENT) & DRY HYDRO YEAR

LINE 2027 2028 2029 2030 2035 LINE
CAPACITY AVAILABLE  1/ & 2/

1  California Source Gas 0 0 0 0 0 1

2  Southern Zone of SoCalGas 1/ 574 574 574 574 574 2
3  TOTAL CAPACITY AVAILABLE 574 574 574 574 574 3

GAS SUPPLY TAKEN
4  California Source Gas 0 0 0 0 0 4
5  Southern Zone of SoCalGas 226 220 220 215 212 5
6  TOTAL SUPPLY TAKEN 226 220 220 215 212 6

7 Net Underground Storage Withdrawal 0 0 0 0 0 7

8 TOTAL THROUGHPUT 226 220 220 215 212 8

REQUIREMENTS FORECAST BY END-USE  3/

9 CORE 4/ Residential 78 77 76 74 71 9
10 Commercial 45 45 45 44 42 10
11 Industrial 4 4 4 4 4 11
12 NGV 6 6 6 6 6 12
13 Subtotal-CORE 133 131 130 129 123 13

14 NONCORE Commercial 7 7 7 7 7 14
15 Industrial 6 6 6 6 6 15
16 Electric Generation (EG) 78 74 74 71 74 16
17 Subtotal-NONCORE 91 87 87 84 87 17

18 Co. Use & LUAF 2 2 2 2 2 18

19 SYSTEM TOTAL THROUGHPUT 226 220 220 215 212 19

TRANSPORTATION AND EXCHANGE
20  CORE All End Uses 13 13 13 13 12 20
21  NONCORE Commercial/Industrial 13 13 13 13 13 21
22 Electric Generation (EG) 78 74 74 71 74 22
23 TOTAL TRANSPORTATION & EXCHANGE 104 100 100 97 99 23

CURTAILMENT
24 Core 0 0 0 0 0 24
25 Noncore 0 0 0 0 0 25
26 TOTAL - Curtailment 0 0 0 0 0 26

NOTES: 
 1/  Nominal capacity to receive gas from the Southern Zone of SoCalGas is based on current conditions, and is an annual value
     based on weighting winter and non-winter season values: 574 = (595 winter) x (151/365) + (560 non-winter) x (214/365).
 2/  For 2020 and after, assume capacity at same levels. Actual capacity through the CGR timeframe is subject to change.
 3/  Requirement forecast by end-use includes sales, transportation, and exchange volumes.
 4/  Core end-use demand exclusive of core aggregation

 transportation (CAT) in MDth/d: 124 122 121 120 114
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GLOSSARY 

A. 
Application. 

AAEE 
Additional Achievable Energy Efficiency.  

AAFS 
Additional Achievable Fuel Substitution.  The scenarios forecast reductions for gas consumption 
which are “substituted out” through electrification.  

AB 
Assembly Bill. 

AMI 
Advanced Metering Infrastructure. 

APD 
Abnormal Peak Day. 

API 
American Petroleum Institute. 

A/S 
ancillary services. 

Average Day (Operational Definition) 
Annual gas sales or requirements assuming average temperature year conditions divided by 
365 days. 

Average Temperature Year 
Long-term average recorded temperature. 

Bcf 
billion cubic feet. 
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Bcf/d 
billion cubic feet per day. 

Bcf/y 
billion cubic feet per year. 

BTU (British Thermal Unit) 
Unit of measurement equal to the amount of heat energy required to raise the temperature of 
one pound of water 1 degree F.  This unit is commonly used to measure the quantity of heat 
available from complete combustion of natural gas. 

CAISO 
California Independent System Operator. 

CalGEM 
California Geologic Energy Management Division (formerly, DOGGR). 

California-Source Gas 
1. Regular Purchases – All gas received or forecasted from California producers, excluding

exchange volumes.  Also referred to as Local Deliveries.
2. Received for Exchange/Transport – All gas received or forecasted from California producers

for exchange, payback, or transport.

CARB 
California Air Resources Board. 

CCST 
California Council on Science and Technology. 

CDFA 
California Department of Food and Agriculture. 

CEC 
California Energy Commission. 

CFR 
Code of Federal Regulations. 

CGR 
California Gas Report. 
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CNG (Compressed Natural Gas) 
Fuel for NGVs, typically natural gas compressed to 3000 pounds per square inch. 

CO2 
carbon dioxide. 

Cogeneration 
Simultaneous production of electricity and thermal energy from the same fuel source.  Also used 
to designate a separate class of gas customers. 

Cold Temperature Year 
Cold design-temperature conditions based on long-term recorded weather data. 

Combined Heat and Power (CHP) 
Combined Heat and Power (CHP) is the sequential production of electricity and thermal energy 
from the same fuel source.  Historically, CHP has been perceived as an efficient technology and 
is promoted in California as a preferred EG resource. 

Commercial (SoCalGas and SDG&E) 
Category of gas customers whose establishments consist of services, manufacturing nondurable 
goods, dwellings not classified as residential, and farming (agricultural). 

Commercial (PG&E) 
Non-residential gas customers not engaged in EG, EOR, or gas resale activities with usage less 
than 20,800 therms per month. 

Commission 
California Public Utilities Commission (see also CPUC). 

Company Use 
Gas used by utilities for operational purposes, such as fuel for line compression and injection 
into storage. 

Conversion Factor (LNG) 
Approximate LNG liquid conversion factor for one therm (High-Heat Value). 
• Pounds 4.2020 
• Gallons 1.1660 
• Cubic Feet 0.1570 
• Barrels 0.0280 
• Cubic Meters 0.0044 
• Metric Tonnes 0.0019 



GLOSSARY 

-231-

Conversion Factor (Natural Gas) 
• 1 cf (Cubic Feet) = Approximately 1,000 Btus 
• 1 Ccf = 100 cf = Approximately 1 Therm 
• 1 Therm = 100,000 BTUs = Approximately 100 cf = 0.1 Mcf 
• 10 Therms = 1 Dth (dekatherm) = Approximately 1 Mcf 
• 1 Mcf = 1,000 cf = Approximately 10 Therms = 1 MMBtu 
• 1 MMcf = 1 million cubic feet = Approximately 1 MDth (1 thousand dekatherm) 
• 1 Bcf = 1 billion cf = Approximately 1 million MMBtu 

Conversion Factor (Petroleum Products) 
Approximate heat content of petroleum products (MMBtu per Barrel). 
• Crude Oil 5.800 
• Residual Fuel Oil 6.287
• Distillate Fuel Oil 5.825
• Petroleum Coke 6.024 
• Butane 4.360 
• Propane 3.836 
• Pentane Plus 4.620 
• Motor Gasoline 5.253 

Core Aggregator 
Individuals or entities arranging natural gas commodity procurement activities on behalf of core 
customers.  Also, sometimes known as an Energy Service Provider (ESP), a Core Transport 
Agent (CTA), or a Retail Service Provider. 

Core Customer (PG&E) 
All customers with average usage less than 20,800 therms per month. 

Core Customers (SoCalGas and SDG&E) 
All residential customers; all commercial and industrial customers with average usage less than 
20,800 therms per month who typically cannot fuel switch.  Also, those commercial and 
industrial customers (whose average usage is more than 20,800 therms per year) who elect to 
remain a core customer receiving bundled gas service from the LDC. 

Core Subscription 
Noncore customers who elect to use the LDC as a procurement agent to meet their commodity 
gas requirements. 

COVID-19 
Coronavirus Disease 2019. 

CPUC 
California Public Utilities Commission (see also Commission). 
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Cubic Foot of Gas 
Volume of natural gas, which, at a temperature of 60 degrees F and an absolute pressure of 
14.73 pounds per square inch, occupies one cubic foot. 

Curtailment 
Temporary suspension, partial or complete, of gas deliveries to a customer or customers. 

D. 
Decision. 

DDRDP 
Dairy Digester Research and Development Program. 

DOE 
Department of Energy. 

DOGGR 
California Division of Oil, Gas, and Geothermal Resources (now CalGEM). 

ECA 
Energia Costal Azul. 

EG 
Electric Generation (including cogeneration) by a utility, customer, or independent power 
producer. 

Electrification (Building Electrification) 
Fuel Substitution 

Energy Service Provider (ESP) 
Individuals or entities engaged in providing retail energy services on behalf of customers.  ESP’s 
may provide commodity procurement, but could also provide other services, e.g., metering and 
billing. 

EO 
Executive Order. 

EOR (Enhanced Oil Recovery) 
Injection of steam into oil-holding geologic zones to increase ability to extract oil by lowering its 
viscosity.  Also used to designate a special category of gas customers. 
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Exchange 
Delivery of gas by one party to another and the delivery of an equivalent quantity by the second 
party to the first.  Such transactions usually involve different points of delivery and may or may 
not be concurrent. 

EWG (Exempt Wholesale Generator) 
A category of customers consuming gas for the purpose of generating electric power. 

F 
Fahrenheit. 

FERC 
Federal Energy Regulatory Commission. 

FTA 
Free Trade Agreement. 

Futures (Gas) 
Unit of natural gas futures contract trades in units of 10,000 MMBtu at the New York Mercantile 
Exchange (NYMEX).  The price is based on delivery at Henry Hub in Louisiana. 

Gas Accord 
The Gas Accord is a multi-party settlement agreement, which restructured PG&E’s gas 
transportation and storage services.  The settlement was filed with the CPUC in August 1996, 
approved by the CPUC in August 1997 (D.97-08-055) and implemented by PG&E in March 
1998.  In D.03-12-061, the CPUC ordered the Gas Accord structure to continue for 2004 and 
2005.  Key features of the Gas Accord structure include the following: unbundling of PG&E’s 
gas transmission service and a portion of its storage service; placing PG&E at risk for 
transmission service and a portion of its storage service; placing PG&E at risk for transmission 
and storage costs and revenues; establishing firm, tradable transmission and storage rights; and 
establishing transmission and storage rates. 

Gas Sendout 
That portion of the available gas supply that is delivered to gas customers for consumption, 
plus shrinkage. 

GHG (Green House Gas) 
GHGs are the gases present in the atmosphere which reduce the loss of heat into space and 
therefore contribute to global temperatures through the greenhouse effect.  The most the most 
abundant GHGs are, in order of relative abundance are water vapor, CO2, methane, nitrous 
oxide, ozone and CFCs. 
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GRC 
General Rate Case. 

GT&S 
Gas Transmission and Storage. 

GTN 
Gas Transmission Northwest LLC. 

H2 
Hydrogen. 

HDD (Heating Degree Day) 
A HDD is accumulated for every degree F the daily average temperature is below a standard 
reference temperature (SoCalGas and SDG&E:  65 degrees F; PG&E 60 degrees F).  A basis for 
computing how much electricity and gas are needed for space heating purposes.  For example, 
for a 50 degrees F average temperature day, SoCalGas and SDG&E would accumulate 15 HDD, 
and PG&E would accumulate 10 HDD. 

Heating Value 
Number of BTU’s liberated by the complete combustion at constant pressure of one cubic foot of 
natural gas at a base temperature of 60 degrees F and a pressure base of 14.73 psia, with air at the 
same temperature and pressure as the natural gas, after the products of combustion are cooled to 
the initial temperature of natural gas, and after the water vapor of the combustion is condensed to 
the liquid state.  The heating value of the natural gas shall be corrected for the water vapor 
content of the natural gas being delivered except that, if such content is 7 pounds or less per 
one million cubic feet, the natural gas shall be considered dry. 

IEPR 
Integrated Energy Policy Report. 

ILI 
In-Line Inspection. 

Industrial (PG&E) 
Non-residential customers not engaged in EG, EOR, or gas resale activities using more than 
20,800 therms per month. 

Industrial (SoCalGas and SDG&E) 
Category of gas customers who are engaged in mining and in manufacturing. 
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IOU 
investor-owned utility. 

IRP 
Integrated Resource Plan. 

LCFS 
Low Carbon Fuel Standard. 

LDC 
Local electric and/or natural gas distribution company. 

LNG (Liquefied Natural Gas) 
Natural gas that has been super cooled to -260 degrees F (-162 degrees C) and condensed into a 
liquid that takes up 600 times less space than in its gaseous state. 

Load Following 
A utility’s practice of adding additional generation to available energy supplies to meet 
moment-to-moment demand in the distribution system served by the utility, and for keeping 
generating facilities informed of load requirements to insure that generators are producing 
neither too little nor too much energy to supply the utilities’ customers. 

MCF 
The volume of natural gas which occupies 1,000 cubic feet when such gas is at a temperature of 
60 degrees F and at a standard pressure of approximately 15 pounds per square inch. 

MHP 
Mobile Home Park. 

MMBtu 
Million British Thermal Units.  One MMbtu is equals to 10 therms or one dekatherm. 

MMcf/d 
Million cubic feet per day. 

mmt 
million metric tons. 

mmtCO2e 
million metric tons of carbon dioxide equivalent. 
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mtCO2e 
metric tons of carbon dioxide equivalent. 

MW 
megawatt. 

MWh 
megawatt-hour. 

NGSS 
Natural Gas Storage Strategy. 

NGTL 
NOVA Gas Transmission Ltd. 

NGV (Natural Gas Vehicle) 
Vehicle that uses CNG or LNG as its source of fuel for its internal combustion engine. 

Noncore Customers 
Commercial and industrial customers whose average usage exceeds 20,800 therms per month, 
including qualifying cogeneration and solar electric projects.  Noncore customers assume gas 
procurement responsibilities and receive gas transportation service from the utility under firm or 
interruptible intrastate transmission arrangements. 

Non-Utility Served Load 
The volume of gas delivered directly to customers by an interstate or intrastate pipeline or other 
independent source instead of the local distribution company. 

Off-System Sales 
Gas sales to customers outside the utility’s service area. 

OIR 
Order Instituting Rulemaking. 

OTC 
once-through-cooling. 

Out-of-State Gas 
Gas from sources outside the state of California. 

PFM 
Petition for Modification. 
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PG&E 
Pacific Gas and Electric Company. 

PHMSA 
Pipeline and Hazardous Materials Safety Administration. 

Piggable 
Refers to the process of using devices known as "pigs" to perform various maintenance 
operations such as pipeline cleaning and inspection. 

Priority of Service (PG&E) 
In the event of a curtailment situation, PG&E curtails gas usage to customers based on the 
following end-use priorities: 
1. Core Residential; 
2. Non-residential Core; 
3. Noncore using firm backbone service (including UEG); 
4. Noncore using as-available backbone service (including UEG); and 
5. Market Center Services. 

Priority of Service (SoCalGas + SDG&E) 
In the event of a curtailment situation, SoCalGas and SDG&E curtail gas usage to customers in 
the following order: 
• Up to 60 percent (November thru March) or 40 percent (April thru October) of dispatched 

EG load; 
• Up to 100 percent of nonEG noncore except for refineries; 
• Up to 100 percent of refineries and up to 100 percent of the remaining dispatched EG load; 
• Non-Residential Core customers; and 
• Residential Core customers. 

PSEP 
Pipeline Safety Enhancement Plan. 

PSIA 
Pounds per square inch absolute.  Equal to gauge pressure plus local atmospheric pressure. 

Pub. Util. Code 
Public Utilities Code. 

Purchase from Other Utilities 
Gas purchased from other utilities in California. 

R. 
Rulemaking. 
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R. 
Rulemaking. 

R&D 
Research and Development. 

Requirements 
Total potential demand for gas, including that served by transportation, assuming the availability 
of unlimited supplies at reasonable cost. 

Res. 
Resolution. 

Resale 
Gas customers who are either another utility or a municipal entity that, in turn, resells gas to 
end-use customers. 

Residential 
A category of gas customers whose dwellings are single-family units, multi-family units, mobile 
homes, or other similar living facilities. 

RNG 
Renewable Natural Gas. 

RNGS 
Renewable Gas Standard. 

RP 
Recommended Practice. 

RPS 
Renewables Portfolio Standard. 

RSP 
Reference System Plan. 

SB 
Senate Bill. 

SDG&E 
San Diego Gas & Electric Company. 
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Short-Term Supplies 
Gas purchased usually involving 30-day, short-term contract or spot gas supplies. 

SLCP  
Short-Lived Climate Pollutants. 

SMUD 
Sacramento Municipal Utility District. 

SoCalGas 
Southern California Gas Company. 

Spot Purchases 
Short-term purchases of gas typically not under contract and generally categorized as surplus or 
best efforts. 

Storage Banking 
The direct use of local distribution company gas storage facilities by customers or other entities 
to store self-procured commodity gas supplies. 

Storage Injection 
Volume of natural gas injected into underground storage facilities. 

Storage Withdrawal 
Volume of natural gas taken from underground storage facilities. 

Supplemental Supplies 
A utility’s best estimate for additional gas supplies that may be realized, from unspecified 
sources, during the forecast period. 

SWG 
Southwest Gas Corporation. 

SWRCB 
State Water Resources Control Board. 

System Capacity or Normal System Capacity (Operational Definition) 
The physical limitation of the system (pipelines and storage) to deliver or flow gas to end-users. 

System Utilization or Nominal System Capacity (Operational Definition) 
The use of system capacity or nominal system capacity at less than 100 percent utilization. 
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Take-or-Pay 
A term used to describe a contract agreement to pay for a product (natural gas) whether or not 
the product is delivered. 

Tariff 
All rate schedules, sample forms, rentals, charges, and rules approved by regulatory agencies for 
used by the utility. 

TCF 
Trillion cubic feet of gas. 

Therm 
A unit of energy measurement, nominally 100,000 BTUs. 

Total Gas Supply Available 
Total quantity of gas estimated to be available to meet gas requirements. 

Total Gas Supply Taken 
Total quantity of gas taken from all sources to meet gas requirements. 

Total Throughput 
Total gas volumes passing through the system including sales, company use, storage, 
transportation, and exchange. 

Traditional Gas 
A term designated to refer to fossil fuels, including but not limited to, natural gas. 

Transportation Gas 
Non-utility-owned gas transported for another party under contractual agreement. 

UC 
University of California. 

UEG 
utility electric generation. 

Unaccounted-For 
Gas received into the system but unaccounted for due to measurement, temperature, pressure, or 
accounting discrepancies. 
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Unbundling 
The separation of natural gas utility services into its separate service components, such as gas 
procurement, transportation, and storage with distinct rates for each service. 

U.S. 
United States. 

USA 
Underground Service Alert. 

WACOG 
Weighted average cost of gas. 

WECC 
Western Electricity Coordinating Council. 

Wholesale 
A category of customer, either a utility or municipal entity, that resells gas. 

Wobbe 
The Wobbe number of a fuel gas is found by dividing the high heating value of the gas in BTU 
per standard cubic feet (scf) by the square root of a specific gravity with respect to air.  The 
higher a gases’ Wobbe number, the greater the heating value of the quality of gas that will flow 
through a hole of a given size in a given amount of time. 
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2022 CALIFORNIA GAS REPORT 
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RESPONDENTS 

The following utilities have been designated by the California Public Utilities Commission 
as respondents in the preparation of the California Gas Report.  

 Pacific Gas and Electric Company
 San Diego Gas and Electric Company
 Southern California Gas Company

The following utilities also cooperated in the preparation of the report. 

 City of Long Beach Energy Resources Department
 Sacramento Municipal Utilities District
 Southern California Edison Company
 Southwest Gas Corporation
 ECOGAS Mexico, S. de R.L. de C.V.

A statewide committee has been formed by the respondents and cooperating utilities to 
prepare this report. The following individuals served on this committee.  

Working Committee 

Observers 

 Jean Spencer – CPUC Energy Division
 Eileen Hlavka-CPUC Energy Division
 Melissa Jones-CEC
 Ingrid Neumann-CEC
 Robert Gulliksen-CEC
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RESERVE YOUR SUBSCRIPTION 

2023 CALIFORNIA GAS REPORT SUPPLEMENT

Southern California Gas Company 
2023 CGR Reservation Form  

C/O Rosemarie Payan 
Box 3249, Mail Location GT14D6 

Los Angeles, CA 90051-1249  
or  

Fax:  (213) 244-4957  
Email:  Rose-Marie Payan 
RPayan@semprautilities.com 

 Send me a 2023 CGR Supplement
 New subscriber
 Change of address

Company Name: ____________________________________________ 
C/O: ______________________________________________________  
Address: ___________________________________________________  
City: __________________     State: _____________     Zip: _________  
Phone: (____) ________________     Fax: (_____) ______________  

Please visit our website for digital copies of this Report and the accompanying workpapers.  
They are located in the regulatory section of the following websites: 

www.socalgas.com 
www.SDG&E.com 

http://www.socalgas.com/
http://www.sdge.com/
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RESERVE YOUR SUBSCRIPTION 

2023 CALIFORNIA GAS REPORT – SUPPLEMENT 

Pacific Gas and Electric Company 
2023 CGR Reservation Form 

C/O Todd Peterson 
Mail Code B10B 
P. O. Box 770000 

San Francisco, CA 94177 
or  

Email:   Todd.Peterson@pge.com 

 Send me a 2023 CGR
 New subscriber
 Change of address

Company Name: ____________________________________________ 
C/O: ______________________________________________________  
Address: ___________________________________________________  
City: __________________     State: _____________     Zip: _________  
Phone: ( _____ ) ________________     Fax: ( _____ ) ______________  

Please visit our website for digital copies of this and past 
reports: http://www.pge.com/pipeline/library/regulatory/cgr_index.shtml 

http://www.pge.com/pipeline/library/regulatory/cgr_index.shtml


2022 CGR
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Clean Energy owns and operates two LNG production plants, one in

California and one in Texas. We’re also able to source through dozens of

partner plants across the United States, allowing us to distribute LNG

throughout the country.

Boron, California

Production plant for Clean Energy

Boron, CA
180,000 LNG gallons production per day, expandable to 270,000 LNG

gallons . per day

1.8 million-gallon LNG storage tank.
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WHY CLEAN ENERGY
SIGNIFICANT STORAGE CAPACITY

Our plants feature some of the largest storage tanks dedicated to transportation and

industrial use in the country, with a 1.8 million-gallon tank in California and a 1.0

million-gallon tank in Texas.

HIGHEST METHANE PURITY

The LNG from our plants o�ers 96–99% purity, making it the cleanest fuel available.

This detail is especially crucial for industries like transportation, marine, and

aerospace.

CALIFORNIA & TEXAS

Our LNG plant in Boron is the only large-scale LNG plant in California, and it is the

largest in the Southwest. Combined with our plant in Texas, and our partner plants

around the country, we’re able to distribute LNG from coast to coast.

DELIVERY CAPABILITIES

Clean Energy owns our own �eet of trailers and can deliver to any location in the U.S.

Willis, TX
84,000 LNG gallons production per day.

1.0 million-gallon storage tank.
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RENEWABLE NATURAL GAS (RNG)

Clean Energy pioneered renewable natural gas as a transportation fuel. Our RNG

comes from land�lls and dairy farms, drastically reducing greenhouse gas emissions

by up to 300%. It is available through all of our plants.

Learn More About RNG

START THE CONVERSATION

Project Description
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Write a brief project description here
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Submit

Bulk LNG Brochure

Want lower levels of emissions?
Get the highest levels of expertise.

Renewable natural gas is a proven solution that works. Clean Energy fuels more than 25,000 vehicles

daily with renewable natural gas, across all transportation sectors from heavy-duty �eets, to refuse

trucks, to transit buses.

Let Clean Energy’s full-service team guide you through your transition to renewable natural gas,

whether that involves �nancing, engineering, construction, or operations.

Contact us

Related services  
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Public Works (/Departments/Public-
Works.aspx)
County of San Luis Obispo

Residents

If you currently do not have a solid waste, recycling, or organics service set up for your

residence, please �nd and contact your solid waste service provider here

(http://www.slocounty.ca.gov/Departments/Public-Works/Services/Programs-

Outreach/Solid-Waste-Resources/Solid-Waste-Franchise-Haulers.aspx).

If you're unsure which solid waste hauler is right for your residence, please take a look at

our Waste Locations Interactive Map.

Waste Locations Interactive Map - Open Map in New Tab

(https://gis.slocounty.ca.gov/Html5Viewer/Index.html?

con�gBase=/Geocortex/Essentials/REST/sites/PW_Public/viewers/PW_Viewer/virtualdirecto
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Here you can:

Find out which Waste Hauler Service provides for your area. 

Locations of land�lls and transfer stations

Locations of Waste Drop-o� sites where you can dispose of Household Hazardous

Waste (https://iwma.com/what-to-do/hhw/).

 

For a full guide on what to throw in the trash, recycle, and organic waste bins, please visit

the IWMA Recycling Guide (https://iwma.com/guide/).

 

Please see below for the following: (Click to Expand)

Map Initialized. Center latitude: 35.4345 degrees North. Center longitude: 120.4443 degrees West. Scale: one to
577,790.5543. Visible Features: 5 features visible on Waste drop-off locations. 5 features visible on Landfill and Transfer
Stations.
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County Government Center

1055 Monterey Street, San Luis Obispo, CA 93408

VIEW MAP
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County Phone Directory: 805-781-5000

(Toll free: 800-834-4636)
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Foreword 
November 12, 2019 

To:  Applicants Filing Proponent’s Environmental Assessments for Energy Infrastructure  

Projects at the California Public Utilities Commission (CPUC or Commission) 

From:  Merideth Sterkel (Program Manager, Infrastructure Planning and Permitting) and Mary Jo Borak 

and Lonn Maier, Supervisors, Infrastructure Permitting and California Environmental Quality Act, 

Energy Division, CPUC  

Subject: Introducing revisions to the Pre-filing Guidelines for Energy Infrastructure Projects and a 

Unified and Updated Electric and Gas PEA Checklist 

We are pleased to release a 2019 revision to the California Environmental Quality Act (CEQA) 

Proponent’s Environmental Assessments (PEA) Checklist. This substantially revised document is now 

entitled “Guidelines for Energy Project Applications Requiring CEQA Compliance: Pre-filing and 

Proponent’s Environmental Assessments” (Guidelines). Future updates to this document will be made as 

determined necessary. The CPUC’s Rules of Practice and Procedure Sections 2.4 provide that all 

applications to the CPUC for authority to undertake projects that are not statutorily or categorically 

exempt from CEQA requirements shall include an Applicant-prepared PEA.  

Updates Overview 

Prior versions of the Working Draft PEA Checklist were published in 2008 and 2012. For this 2019 

update, extensive revisions were made to all sections based on our experience with the prior checklist 

versions. All electric and natural gas projects are now addressed in a single PEA Checklist, and the 

following updates were made:  

 CEQA Statute and Guidelines 2019 Updates: The PEA Checklist is updated pursuant to the 2019 

CEQA Statues and Guidelines, including new energy and wildfire resource areas.  

 Pre-filing Consultation Guidelines: Pre-filing guidelines are now provided since the pre-filing 

and PEA development processes are intertwined. 

 Unified PEA Checklist for Energy Projects: All electric and natural gas projects are now 

addressed in a single PEA Checklist.  

 Additional CEQA Impact Questions: Questions are included for the following PEA Checklist 

sections: 5.4, Biological Resources; 5.6, Energy; 5.9, Hazards, Hazardous Materials, and Public 

Safety; 5.16, Recreation; 5.17, Transportation; and 5.19, Utilities and Service Systems.  

 CPUC Draft Environmental Measures: Draft measures are provided in PEA Checklist Attachment 

4 for Aesthetics, Air Quality, Cultural Resources, Greenhouse Gas Emissions, Utilities and Service 

Systems and Wildfire. 

Purpose of the Guidelines Document 

The purpose and objective of the PEA Checklist included within this Guidelines document has not 

changed, which is to provide project Proponents (Applicants) with detailed guidance about information 

our CEQA Unit Staff expect in sufficient PEAs. The document details the information Applicants must 

provide the CPUC to complete environmental reviews that satisfy CEQA requirements. Specifically, the 

Pre-filing Consultation Guidelines and PEA Checklist, together, are intended to achieve the following 

objectives:  

1. Provide useful guidance to Applicants, CPUC staff, and outside consultants regarding the type 

and detail of information needed to quickly and efficiently deem an application complete; 
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2. Ensure PEAs provide reviewers with a detailed project description and associated information 

sufficient to deem an application complete, avoid lengthy review periods and numerous data 

requests for the purpose of augmenting a PEA, and avoid unnecessary PEA production costs; 

3. Increase the level of consistency between PEAs submitted and provide for more consistent 

review by CPUC CEQA Unit Staff and outside consultants; and 

4. Promote transparency and reduce the potential for conflicts between utility and CPUC Staff 

about the types, scope, and thoroughness of data expected for data adequacy purposes. 

The Guidelines document provides detailed instructions to Applicants for use during the Pre-filing 

process and PEA development. The document is intended to fully inform Applicants and focus the role of 

outside consultants, thus, enabling Applicants to submit more complete, useful, and immediately data-

adequate PEAs. 

Benefits of High Quality and Complete PEAs 

CPUC CEQA Unit Staff seek to complete the environmental review process required under CEQA as 

quickly and efficiently as possible. Table 1 shows the average duration in months of CPUC applications 

that require CEQA documents. While there are tensions between speed and quality in all project 

management, the achievement of expeditious environmental reviews can result in lower project costs to 

ratepayers. Our staff have reviewed the timelines for 108 past CPUC applications that required review 

pursuant to CEQA and determined that the average length of time from application filing to PEA deemed 

complete is four months, regardless of the type of CEQA document. The goal for our agency is to deem 

PEAs complete within 30 days. The faster PEAs are deemed complete, the sooner staff can prepare the 

CEQA document. With each delay to PEA completeness, the fundamental project purpose and need and 

baseline circumstances may shift, requiring refreshing of the data. The Guidelines document will 

improve the initial accuracy of PEAs and reduce the time required to deem PEAs complete. Once an 

application is formally filed, the Applicant will receive a notification letter from CPUC CEQA Unit Staff 

when the PEA is deemed complete. 

Table 1. Average Duration in Months of CPUC Applications that Require CEQA Documents (1996–2019) 

Note:  
(1) The overall duration is not a sum of the average durations for each step. The overall duration was calculated using “n,” the number of applications 
with data available for the date of application filing and final decision date. Not all projects had data available for each step. The data include several 
instances where the CEQA document was developed in conjunction with a NEPA document, e.g., an EIR/Environmental Impact Statement or 
IS/MND/Environmental Assessment/Finding of No Significant Impact was prepared instead of an EIR or MND, respectively. The above data is not 
inclusive of projects that had averages and ranges that are statistically abnormal.  
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Lessons Learned about the PEA Process  

In the past, Applicants have filed PEAs using the checklist to ensure the correct information was 

provided but have not followed the format and organization of the PEA checklist and sometimes chose 

not to engage in Pre-filing activities with our staff. To achieve the objectives and benefits listed above, 

Applicants will file all future PEAs in the same organizational format as the updated checklist and adhere 

to the Pre-filing Consultation Guidelines in coordination with CPUC CEQA Unit Staff. 

The Guidelines document describes the level effort required for the assessments necessary to not only 

finalize a CEQA document but ensure its legal defensibility. While final design and survey information is 

preferred, the PEA may incorporate preliminary design and survey data as appropriate and in 

consultation with CEQA Unit Staff during Pre-filing. We recognize that projects are fact specific, and 

deviations from the Pre-filing Consultation Guidelines and PEA Checklist are inevitable but providing 

concise and accurate information as soon as possible is paramount. Any deviations from these 

Guidelines must include clear justification and should be discussed and submitted during the Pre-filing 

Consultation process to avoid subsequent delays.  

The PEA Checklist is written with the assumption that an Environmental Impact Report will be prepared, 

however, a Mitigated Negative Declaration or other form of CEQA document (e.g., exemption) may be 

appropriate. This determination, however, must be made in consultation with CPUC CEQA Unit Staff 

during Pre-filing and prior to submittal of the Draft PEA.  

Future Modifications and Improvements 

Like the predecessor PEA checklists, this is a working document that will be modified over time based on 

experience and changes to the CEQA Statute and Guidelines. To meet the above stated objectives and 

maintain consistency with CEQA. We expect Applicants, their consultants, CPUC consultants, and the 

CPUC to engage in a regular and ongoing dialogue about specific improvements to the CEQA process 

overall, and these Guidelines in particular.  

We look forward to working with Applicants during the Pre-filing Consultation process to ensure that the 

level of effort that goes into preparing PEAs can be effectively and efficiently transferred into the CEQA 

document prepared by CPUC Staff and consultants. Applicants are invited to debrief with our staff about 

the efficacy of these Guidelines. 

Merideth Sterkel 

/s/  

Program Manager, Infrastructure Planning and Permitting  

California Public Utilities Commission 

Mary Jo Borak 

/s/  

Supervisor, Infrastructure Permitting and CEQA Unit 

California Public Utilities Commission 

Lonn Maier 

/s/ 

Supervisor, Infrastructure Permitting and CEQA Unit 

California Public Utilities Commission 
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Pre-Filing Consultation Guidelines 
The following Pre-filing Consultation Guidelines apply to all PEAs filed with applications to the CPUC and 

outline a process for Applicants to engage with CPUC CEQA Unit Staff about upcoming projects that will 

require environmental review pursuant to CEQA. The CPUC is typically the Lead Agency for large 

projects by investor-owned gas and electric utilities. The CPUC’s CEQA Unit Staff are experienced with 

developing robust CEQA documents for long, linear energy projects. The PEA Checklist, starting in the 

next section, is based upon that experience.  

Pre-filing Consultation Process 

During Pre-filing Consultation, Applicants and CPUC Staff meet to discuss the upcoming application. 

Successful projects will commence Pre-filing Consultation no less than six months prior to application 

filing at the CPUC. When the application is formally filed at the CPUC, the Application and the PEA are 

submitted to the CPUC Docket Office. 

1. Meetings with CPUC Staff 

To initiate Pre-filing Consultation, Applicants will request and attend a meeting with CPUC CEQA Unit 

Staff at least six months prior to application filing. 

a. Applicants can request a Pre-Filing Consultation meeting via email or letter. Initial contact via 

telephone may occur, but staff request written documentation of Pre-filing Consultation 

commencement. 

b. For the initial meeting, Applicants will provide staff with a summary of the proposed project 

including maps and basic GIS data at least one week prior to the meeting. 

c. Applicants will receive initial feedback on the scope of the proposed project and PEA. Staff will 

work with Applicants to establish a schedule for subsequent Pre-filing meetings and 

milestones.  

2. Consultant Resources  

CPUC CEQA Unit Staff will initiate the consultant contract immediately following the initial Pre-filing 

Consultation meeting. CPUC’s consultant contract resources will be executed prior to Applicant filing of 

the Draft PEA. The consultant contract is critical to the Pre-filing Consultation process. Applicants are 

encouraged to request updates about the status of the contract. The CPUC may use its on-call consulting 

resources contract for these purposes. If CEQA Unit Staff determine that their on-call consulting 

resources are not appropriate due to the anticipated project scope, staff may initiate a request for 

proposals process to engage consulting resources, and the resulting contracting process will be 

completed and consultant contract in place prior to Draft PEA filing. 

3. Draft PEA Provided Prior to PEA Filing 

A complete Draft PEA will be filed at least three months prior to application filing. CPUC CEQA Unit Staff 

and the CPUC consultant team will review and provide comments on the Draft PEA to the Applicant 

early in the three-month period to allow time for Applicant revisions to the PEA. 

4. Project Site Visits 

One or more site visits will be scheduled with CPUC CEQA Unit Staff and their consultant at the time of 

Draft PEA filing (or prior). Appropriate federal, state, and local agencies will also be engaged at this time. 
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5. Consultation with Public Agencies 

The Applicant and CPUC CEQA Unit Staff will jointly reach out and conduct consultation meetings with 

public agencies and other interested parties in the project area. CPUC CEQA Unit Staff may also choose 

to conduct separate consultation meetings if needed. 

If a federal agency will be a co-lead pursuant to the National Environmental Policy Act and coordinating 

with the CPUC during the environmental review process, the Applicant and CPUC CEQA Unit Staff will 

ensure that the agency has the opportunity to comment on the Draft PEA and participate jointly with 

the CPUC throughout the application review process. Applicant and Commission CEQA Unit Staff 

coordination with the federal agency (if applicable) will likely need to occur more than six months in 

advance of application filing. 

6. Alternatives Development 

PEAs will be drafted with the assumption that an Environmental Impact Report (EIR) will be prepared. 

Applicants will include a reasonable range of alternatives in the PEA (even though a Mitigated Negative 

Declaration [MND] may ultimately be prepared), including sufficient information about each alternative. 

In some situations, CPUC CEQA Unit Staff and project Applicants may agree during Pre-filing 

Consultation that an MND is likely and a reasonable range of alternatives is not required for the PEA. 

This determination, however, must be made in consultation with CEQA Unit Staff during Pre-filing and is 

not final. The type of document to be prepared may change based on public scoping results and other 

findings during the environmental review process. 

CEQA Unit Staff will provide feedback on the range of alternatives prior to Draft PEA filing (if possible) 

based on their review of the Draft PEA. It is critical that Applicants receive feedback from CEQA Unit 

Staff about the range of alternatives prior to filing the PEA. Applicants will ensure that each alternative is 

described and evaluated in the PEA with an equal level of detail as the proposed project unless 

otherwise instructed in writing by CEQA Unit Staff. 

7. Format of PEA Submittal 

Each PEA submittal will include the completed PEA Checklist tables. Each PEA submittal will be 

formatted and organized as shown in the Example PEA Table of Contents provided in the PEA Checklist 

unless otherwise directed by CPUC CEQA Unit Staff in writing prior to application filing. The example PEA 

Table of Contents is modeled after typical CPUC EIRs. 

8. Transmission and Distribution System Information 

A key component of CEQA projects analyzed during CPUC environmental reviews is the context of the 

project within the larger transmission and distribution system. Detailed descriptions of the regional 

transmission system, including GIS data, to which the proposed project would interconnect are required. 

The required level of detail about interconnecting systems is project specific and will be specified by 

CEQA Unit Staff in writing during Pre-filing Consultation. Detailed distribution system information may 

also be required. 

9. Data and Technical Adequacy 

Applicants will focus PEA development efforts on providing thorough, up-to-date data and technical 

reports required for CPUC CEQA Unit Staff to complete the environmental document and alternatives 

analysis. 

The Applicant-drafted PEA Executive Summary, Introduction, Project Description, Description of 

Alternatives, and other chapters typically found in past CPUC EIRs and Initial Study/MNDs will be 

thorough—emulate the level of detail provided in typical CPUC EIRs. The setting sections provided for 
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PEA Chapter 5, Environmental Analysis, will also be thorough. Applicants will ensure that the PEA text, 

graphics, and file formats can be efficiently converted into CPUC’s CEQA document with minimal 

revision, reformatting, and redevelopment by CPUC Staff and consultants. 

The impact analyses and determinations provided for Chapter 5, Environmental Analysis, and Chapter 6, 

Comparison of Alternatives, need not be as thorough as those to be prepared by the CPUC for its CEQA 

document. These two sections are expected to be revised and redeveloped by CPUC Staff and 

consultants. Other sections of the CEQA document will only be revised and redeveloped by CPUC Staff 

and consultants if determined to be necessary after PEA filing. 

10. Applicant Proposed Measures 

The Pre-filing Consultation process can support the development Applicant Proposed Measures (APMs); 

measures that Applicants incorporate into the PEA project description to avoid or reduce what 

otherwise may be considered significant impacts. APMs that use phrases, such as, “as practicable,” “as 

needed,” or other conditional language will be superseded by Mitigation Measures if required to avoid 

or reduce a potentially significant impact. CPUC CEQA Unit Staff and their consultant team may review 

and provide comments on the Draft PEA APMs during Pre-filing Consultation. 

Applicants will carefully consider each CPUC Draft Environmental Measure identified in Chapter 5 of this 

PEA Checklist. The measures may be applied to the proposed project if appropriate and may be subject 

to modification by the CPUC during its environmental review.1 

11. PEA Checklist Deviations 

CPUC CEQA Unit Staff understand that the PEA Checklist requires Applicants to develop a significant 

quantity of information. There are times when it is appropriate to deviate from the PEA Checklist. 

Deviations to the Pre-Filing Consultation Guidelines or the PEA Checklist contents may be approved by 

the CPUC’s CEQA Unit Staff. Staff approval will be in writing and will occur prior to Applicant filing of the 

Draft PEA. Note that any deviations approved in writing by staff during the Pre-filing period may be 

reversed or modified after application and PEA filing and at any time throughout the environmental 

review period at the discretion of CPUC CEQA Unit Staff.  
 

12. Submittal of Confidential Information 

CPUC Staff are available during Pre-filing Consultation to discuss concerns that Applicants may have 

about confidentiality. However, the CEQA process requires public disclosure about projects, and such 

disclosure can often appear to conflict with Applicant requests for confidentiality. CPUC CEQA Unit Staff 

will rely on CPUC adopted confidentiality procedures to resolve confidentiality concerns. Applicants that 

expect aspects of a PEA filing to be confidential must follow CPUC confidentiality procedures. Applicants 

may mark information as confidential if allowed pursuant to General Order 66 or latest applicable 

Commission rule (e.g., see Public Records Act Proceeding Rulemaking (R.14-11-001). 

13. Additional CEQA Impact Questions 

Additional CEQA Impact Questions that are specific to the types of projects evaluated by the 

Commission’s CEQA Unit are identified in the PEA Checklist to be considered in addition to the checklist 

items in CEQA Guidelines Appendix G. 

The next section of this Guidelines document provides the PEA Checklist for all energy project 

applications that require CEQA compliance. 

 

1  At this time, the CPUC environmental measures are in draft format, see PEA Checklist Attachment 4. They may be formally 
incorporated into Chapter 5 of future versions of the PEA Checklist. 
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Proponent’s Environmental Assessment (PEA) Checklist 
The PEA Checklist provides project Applicants (e.g., projects involving electric transmission lines, electric 

substations or switching stations, natural gas transmission pipelines, and underground natural gas 

storage facilities) with detailed guidance regarding the level of detail CPUC CEQA Unit Staff expect to 

deem PEAs complete. Applicants will prepare their PEAs using the same section headers and numbering 

as provided in the PEA Checklist. Applicants will also provide supporting data that is specific to each item 

within the PEA Checklist. As noted in the Pre-Filing Consultation Guidelines, the PEA Checklist is written 

with the assumption that an EIR will be prepared. PEA contents may not need to support the 

development of an EIR, but this determination can only be made in consultation with CPUC CEQA Unit 

Staff as described in the Pre-Filing Consultation Guidelines. 

Formatting and Basic PEA Data Needs, Including GIS Data 
1. Provide editable and fully functional source files in electronic format for all PDF files, hardcopies, 

maps, images, and diagrams. Files will be provided in their original file format as well as the output 

file format. All Excel and other spreadsheet files or modeling files will include all underlying 

formulas/modeling details. All modeling files must be fully functional.  

2. Details about the types of GIS data and maps to be submitted are provided in Attachment 1. GIS 

data not specified in this checklist may also be requested depending on the Proposed Project and 

alternatives.  

3. The Applicant is responsible for ensuring that all project features, including project components and 

temporary and permanent work areas, are included within all survey boundaries (e.g., biological 

and cultural resources). 

4. Excel spreadsheets with emissions calculations will be provided that are complete with all project 

assumptions, values, and formulas used to prepare emissions calculations in the PEA. Accompanying 

PDF files with the same information will be provided as Appendix B to the PEA (see List of 

Appendices below). 

5. Applicants will provide in an Excel spreadsheet a comprehensive mailing list that includes the names 

and addresses of all affected landowners and residents, including unit numbers for multi-unit 

properties for both the proposed project and alternatives.  

a. An affected resident or landowner is defined as one whose place of residence or property is: 

i. Crossed by or abuts any component of the proposed project or an alternative including 

any permanent or temporary disturbance area (either above or below ground) and any 

extra work area (e.g., staging or parking area); or 

ii. Located within approximately 1,000 feet2 of the edge of any construction work area. 

b. Include in the following information for each resident in a spreadsheet, at minimum: parcel APN 

number, owner name and mailing address, and parcel physical address. If individual occupant 

names, facility names, or business names are available, also provide these names and addresses 

in the spreadsheet. A sample mailing list format is provided in Table 2. 

 

2  Notice to all property owners within 300 feet of a Proposed Project is required at the time of application filing under GO 131-
D. Commission notices of CEQA document preparation may be mailed to residents and property owners greater than 300 feet 
from a Proposed Project to ensure adequate notification (e.g., 1,000 feet) and the extent of notification will be determined on 
a project specific basis. Appropriate notice expectations will be discussed during Pre-filing (e.g., with respect to visual impact 
areas and other types of impacts specific to the Proposed Project and its study area). 
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Table 2. Sample Project Mailing List 

 

6. PEA Organization: This PEA Checklist is organized to include each of the chapters and sections 

found in typical CPUC EIRs. The following sections will serve as the outline for all Draft PEAs 

submitted during Pre-filing and all PEAs filed with the CPUC Docket Office. PEAs will include each 

chapter and section identified (in matching numerical order) unless otherwise directed by CPUC 

CEQA Unit Staff in writing prior to filing. 

Cover  

A single sheet with the following information: Applicant Notes, 

Comments 

Title "Proponent's Environmental Assessment" and filing date  

Proponent Name (the Applicant)  

Name of the proposed project3  

Technical subheading summarizing the type of project and its major components, 

in one sentence or about 40 words, for example:  

A new 1,120 MVA, 500/115kV substation, 10 miles of new singled-circuit 500kV 

transmission lines, 25 miles of new and replaced double-circuit 115kV power 

lines, and upgrades at three existing substations are proposed. 

 

Location of the proposed project (all counties and municipalities or map figure for 

the cover that shows the areas crossed) 

 

Proceeding for which the PEA was prepared and CPUC Docket number (if known) 

or simply leave a blank where the Docket number would go 

 

Primary Contact’s name, address, telephone number, and email address for both 

the project Applicant(s) and entities that prepared the PEA  

 

See example PEA cover in Figure 1.  

 

  

 

3  If approved by the California Independent System Operator (CAISO), the project name listed will match the name specified 
in the CAISO approval. If multiple names apply, list all versions. 
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Figure 1. Example PEA Cover 
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Table of Contents 

Sections 

Order The format of the PEA will be organized as follows: Applicant 

Notes, 

Comments 

-- Cover  

-- Table of Contents, List of Tables, List of Figures, List of Appendices  

1 Executive Summary  

2 Introduction  

3 Proposed Project Description  

4 Description of Alternatives  

5 Environmental Analysis  

5.1 Aesthetics  

5.2 Agriculture and Forestry  

5.3 Air Quality  

5.4 Biological Resources  

5.5 Cultural Resources   

5.6 Energy  

5.7 Geology, Soils, and Paleontological Resources  

5.8 Greenhouse Gas Emissions  

5.9 Hazards, Hazardous Materials, and Public Safety  

5.10 Hydrology and Water Quality  

5.11 Land Use and Planning  

5.12 Mineral Resources  

5.13 Noise  

5.14 Population and Housing  

5.15 Public Services   

5.16 Recreation  

5.17 Transportation   

5.18 Tribal Cultural Resources  

5.19 Utilities and Service Systems  

5.20 Wildfire  

5.21 Mandatory Findings of Significance  

6 Comparison of Alternatives  
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7 Cumulative Impacts and Other CEQA Considerations  

8 List of Preparers  

9 References4  

-- Appendices 

 

Required PEA Appendices and Supporting Materials 

Order Title Applicant 

Notes, 

Comments 

Appendix A Detailed Maps and Design Drawings   

Appendix B Emissions Calculations  

Appendix C Biological Resources Technical Reports (see Attachment 2)  

Appendix D Cultural Resources Studies (see Attachment 3)  

Appendix E Detailed Tribal Consultation Report5  

Appendix F Environmental Data Resources Report, Phase I Environmental Site 

Assessment, or similar hazardous materials report 

 

Appendix G Agency Consultation and Public Outreach Report and Records of 

Correspondence 

 

Appendix H Construction Fire Prevention Plan6  

 

Potentially Required7 Appendices and Supporting Materials 

Order Title Applicant 

Notes, 

Comments 

Appendix I Noise Technical Studies  

Appendix J Traffic Studies  

Appendix K Geotechnical Investigations (may preliminary at time of PEA filing)  

Appendix L Hazardous Substance Control and Emergency Response Plan / 

Hazardous Waste and Spill Prevention Plan 

 

 

4  References will be organized by section but contained in a single chapter called, “References.” 
5  Include summary and timing of all correspondence to and from any Tribes and the State Historic Preservation Office/Native 

American Heritage Commission, including Sacred Lands File search results, and full description of any issues identified by 
Tribes in their interactions with the Applicant. 

6 The Construction Fire Prevention Plan will be provided to federal, state, and local fire agencies for review and comment as 
applicable to where components of the proposed project would be located. CPUC will approve the final Construction Fire 
Prevention Plan. Record of the request for review and comment and any comments received from these agencies will be 
provided to CPUC CEQA Unit Staff. 

7  Anticipated Appendix and study requirements should be discussed with CPUC CEQA Unit Staff during Pre-filing. 
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Appendix M Erosion and Sedimentation Control Best Management Practice Plan / 

Draft Storm Water Pollution Prevention Plan (may be preliminary at 

time of PEA filing) 

 

Appendix N FAA Notice and Criteria Tool Results   

Appendix O Revegetation or Site Restoration Plan   

Appendix P Health and Safety Plan  

Appendix Q Existing Easements8   

Appendix R Blasting Plan (may be preliminary at time of PEA filing)   

Appendix S Traffic Control/Management Plan (may be preliminary at time of PEA 

filing) 

 

Appendix T Worker Environmental Awareness Program (may preliminary at time 

of PEA filing) 

 

Appendix U Helicopter Use and Safety Plan (may be preliminary at time of PEA 

filing) 

 

Appendix V Electric and Magnetic Fields Management Plan (may be part of the 

Application rather than the PEA) 

 

 

8  Easements should be provided military lands, conservation easements, or other lands where the real estate agreement 
specifies the range of activities that can be conducted 
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1 Executive Summary 
This section will include, but is not limited to, the following: PEA Section 

and Page 

Number9 

Applicant 

Notes, 

Comments 

1.1: Proposed Project Summary. Provide a summary of the proposed 

project and its underlying purpose and basic objectives. 

  

1.2: Land Ownership and Right-of-Way Requirements. Provide a 

summary of the existing and proposed land ownership and rights-of-

way for the proposed project. 

  

1.3: Areas of Controversy. Identify areas of anticipated controversy 

and public concern regarding the project. 

  

1.4: Summary of Impacts 

a) Identify all impacts expected by the Applicant to be potentially 

significant. Identify and discuss Applicant Proposed Measures 

here and provide a reference to the full listing of Applicant 

Proposed Measures provided in the table described in Section 

3.11 of this PEA Checklist. 

b) Identify any significant and unavoidable impacts that may 

occur. 

  

1.5: Summary of Alternatives. Summarize alternatives that were 

considered by the Applicant and the process and criteria that were 

used to select the proposed project. 

  

1.6: Pre-filing Consultation and Public Outreach Summary. Briefly 

summarize Pre-filing consultation and public outreach efforts that 

occurred and identify any significant outcomes that were incorporated 

into the proposed project.  

  

1.7: Conclusions. Provide a summary of the major PEA conclusions.   

1.8: Remaining Issues. Describe any major issues that must still be 

resolved. 

  

 

9  The PEA Section and Page Number column and Applicant Notes, Comments column are intended to be filled out and 
provided with PEA submittals. The PEA Checklist is provided in Word to all Applicants to allow column resizing as 
appropriate to reduce PEA checklist length when completed for submittal. Landscape formatting may also be appropriate for 
completed PEA Checklist tables. 
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2 Introduction  

2.1 Project Background 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

2.1.1: Purpose and Need 

a) Explain why the proposed project is needed. 

b) Describe localities the proposed project would serve and how the 

project would fit into the local and regional utility system. 

c) If the proposed project was identified by the California 

Independent System Operator (CAISO), thoroughly describe the 

CAISO’s consideration of the proposed project and provide the 

following information: 

i. Include references to all CAISO Transmission Planning 

Processes that considered the proposed project.  

ii. Explain if the proposed project is considered an economic, 

reliability, or policy-driven project or a combination thereof.  

iii. Identify whether and how the Participating Transmission 

Owner recommended the project in response to a CAISO 

identified need, if applicable.  

iv. Identify if the CAISO approved the original scope of the 

project or an alternative and the rationale for their approval 

either for the original scope or an alternative. 

v. Identify how and whether the proposed project would 

exceed, combine, or modify in any way the CAISO identified 

project need. 

vi. If the Applicant was selected as part of a competitive bid 

process, identify the factors that contributed to the 

selection and CAISO’s requirements for in-service date. 

d) If the project was not considered by the CAISO, explain why. 

  

 (Natural Gas Storage Only) 

e) Provide storage capacity or storage capacity increase in billion 

cubic feet. If the project does not increase capacity, make this 

statement. 

f) Describe how existing storage facilities will work in conjunction 

with the proposed project. Describe the purchasing process 

(injection, etc.) and transportation arrangements this facility will 

have with its customers. 

  

2.1.2: Project Objectives 

a) Identify and describe the basic project objectives.10 The objectives 

will include reasons for constructing the project based on its 

  

 

10 Tangential project goals should not be included as basic project objectives, such as, minimizing environmental impacts, using 
existing ROWs and disturbed land to the maximum extent feasible, ensuring safety during construction and operation, 
building on property already controlled by the Applicant/existing site control. Goals of this type do not describe the 
underlying purpose or basic objectives but, rather, are good general practices for all projects. 
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purpose and need (i.e., address a specific reliability issue). The 

description of the project objectives will be sufficiently detailed 

to permit CPUC to independently evaluate the project need and 

benefits to accurately consider them in light of the potential 

environmental impacts. The basic project objectives will be used 

to guide the alternatives screening process, when applicable. 

b) Explain how implementing the project will achieve the basic 

project objectives and underlying purpose and need. 

c) Discuss the reasons why attainment of each basic objective is 

necessary or desirable. 

2.1.3: Project Applicant(s). Identify the project Applicant(s) and 

ownership of each component of the proposed project. Describe each 

Applicant’s utility services and their local and regional service 

territories. 

  

2.2 Pre-filing Consultation and Public Outreach11 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

2.2.1: Pre-filing Consultation and Public Outreach  

a) Describe all Pre-filing consultation and public outreach that 

occurred, such as, but not limited to: 

i. CAISO 

ii. Public agencies with jurisdiction over project areas or 

resources that may occur in the project area 

iii. Native American tribes affiliated with the project area 

iv. Private landowners and homeowner associations 

v. Developers for large housing or commercial projects near 

the project area 

vi. Other utility owners and operators 

vii. Federal, state, and local fire management agencies 

b) Provide meeting dates, attendees, and discussion summaries, 

including any preliminary concerns and how they were 

addressed and any project alternatives that were suggested. 

c) Clearly identify any significant outcomes of consultation that 

were incorporated into the proposed project. 

d) Clearly identify any developments that could coincide or 

conflict with project activities (i.e., developments within or 

adjacent to a proposed ROW). 

  

2.2.2: Records of Consultation and Public Outreach. Provide contact 

information, notification materials, meeting dates and materials, 

meeting notes, and records of communication organized by entity as an 

Appendix to the PEA (Appendix G). 

  

 

11 CPUC CEQA Unit Staff request that consultation and public outreach that occurs during the Pre-filing period and throughout 
environmental review include the assigned CPUC Staff person and CPUC consultant. 
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2.3 Environmental Review Process  

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

2.3.1: Environmental Review Process. Provide a summary of the 

anticipated environmental review process and schedule. 

  

2.3.2: CEQA Review 

a) Explain why CPUC is the appropriate CEQA Lead agency.  

b) Identify other state agencies and any federal agencies that may 

have discretionary permitting authority over any aspect of the 

proposed project. 

c) Identify all potential involvement by federal, state, and local 

agencies not expected to have discretionary permitting authority 

(i.e., ministerial actions).  

d) Summarize the results of any preliminary outreach with these 

agencies as well as future plans for outreach. 

  

2.3.3: NEPA Review (if applicable). If review according to the National 

Environmental Policy Act (NEPA) is expected, explain the portions of 

the project that will require the NEPA review process. Discuss which 

agency is anticipated to be the NEPA Lead agency if discretionary 

approval by more than one federal agency is required. 

  

2.3.4: Pre-filing CEQA and NEPA Coordination. Describe the results of 

Pre-filing coordination with CEQA and NEPA review agencies (refer to 

CPUC’s Pre-Filing Consultation Guidelines). Identify major outcomes of 

the Pre-filing coordination process and how the information was 

incorporated into the PEA, including suggestions on the type of 

environmental documents and joint or separate processes based on 

discussions with agency staff. 

  

2.4 Document Organization 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

2.4: PEA Organization. Summarize the contents of the PEA and provide 

an annotated list of its sections. 
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3 Proposed Project Description12 

3.1 Project Overview 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.1: Project Overview 

a) Provide a concise summary of the proposed project and 

components in a few paragraphs. 

b) Described the geographical location of the proposed project (i.e., 

county, city, etc.). 

c) Provide an overview map of the proposed project location. 

  

3.2 Existing and Proposed System 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.2.1: Existing System 

a) Identify and describe the existing utility system that would be 

modified by the proposed project, including connected facilities to 

provide context. Include detailed information about substations, 

transmission lines, distribution lines, compressor stations, 

metering stations, valve stations, nearby renewable generation 

and energy storage facilities, telecommunications facilities, 

control systems, SCADA systems, etc. 

b) Provide information on users and the area served by the existing 

system features. 

c) Explain how the proposed project would fit into the existing local 

and regional systems. 

d) Provide a schematic diagram of the existing system features.  

e) Provide detailed maps and associated GIS data for existing 

facilities that would be modified by the proposed project. 

  

3.2.2: Proposed Project System 

a) Describe the whole of the proposed project by component, 

including all new facilities and any modifications, upgrades, or 

expansions to existing facilities and any interrelated activities that 

are part of the whole of the action. 

b) Clearly identify system features that would be added, modified, 

removed, disconnected and left in place, etc. 

c) Identify the expected capacities of the proposed facilities, 

highlighting any changes from the existing system. If the project 

would not change existing capacities, make this statement. For 

electrical projects, provide the anticipated capacity increase in 

amps or megawatts or in the typical units for the types of facilities 

proposed. For gas projects, provide the total volume of gas to be 

  

 

12  Applicant review of the Administrative Draft Project Description or sections of the Administrative Draft Project Description 
prepared for the CEQA document may be requested by CPUC CEQA Unit Staff to ensure technical accuracy. 
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delivered by the proposed facilities, anticipated system capacity 

increase (typically in million cubic feet per day), expected 

customers, delivery points and corresponding volumes, and the 

anticipated maximum allowable operating pressure(s). 

d) Describe the initial buildout and eventual full buildout of the 

proposed project facilities. For example, if an electrical substation 

or gas compressor station would be installed to accommodate 

additional demand in the future, then include the designs for both 

the initial construction based on current demand and the design 

for all infrastructure that could ultimately be installed within the 

planned footprint of an electric substation or compressor station. 

e) Explain whether the electric line or gas pipeline will create a 

second system tie or loop for reliability. 

f) Provide information on users and the area served by the 

proposed system features, highlighting any differences from the 

existing system. 

g) Provide a schematic diagram of the proposed system features. 

h) Provide detailed maps and associated GIS data for proposed 

facilities that would be installed, modified, or relocated by the 

proposed project. 

3.2.3: System Reliability. Explain whether the electric line or gas 

pipeline will create a second system tie or loop for reliability. Clearly 

explain and show how the proposed project relates to and supports the 

existing utility systems. 

  

3.2.4: Planning Area. Describe the system planning area served or to be 

served by the project. Clearly define the Applicant’s term for the 

planning area (e.g., Electrical Needs Area or Distribution Planning Area). 

  

3.3 Project Components 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

Required for all Project Types 

3.3.1: Preliminary Design and Engineering 

a) Provide preliminary design and engineering information for all 

above-ground and below-ground facilities for the proposed project. 

The approximately locations, maximum dimensions of facilities, 

and limits of areas that would be needed to construction and 

operate the facilities should be clearly defined.13 

b) Provide preliminary design drawings for project features and 

explain the level of completeness (i.e., percentage). 

c) Provide detailed project maps (approximately 1:3,000 scale) and 

associated GIS data of all facility locations and boundaries with 

attributes and spatial geometry that corresponds to information in 

the Project Description. 

  

 

13 Refer to Attachment 1 for mapping and GIS data requirements for the project layout and design.  
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3.3.2: Segments, Components, and Phases 

a) Define all project segments, components, and phases for the 

proposed project. 

b) Provide the length/area of each segment or component, and the 

timing of each development phase. 

c) Provide an overview map showing each segment and provide 

associated GIS data (may be combined with other mapping 

efforts). 

  

3.3.3: Existing Facilities 

a) Identify the types of existing facilities that would be removed or 

modified by the proposed project (i.e., conductor/cable, 

poles/towers, substations, switching stations, gas storage 

facilities, gas pipelines, service buildings, communication systems, 

etc.).  

b) Describe the existing facilities by project segment and/or 

component, and provide information regarding existing 

dimensions, areas/footprints, quantities, locations, spans, etc. 

c) Distinguish between above-ground and below-ground facilities 

and provide both depth and height ranges for each type of facility. 

For poles/towers, provide the installation method (i.e., foundation 

type or direct bury), and maximum above-ground heights and 

below-ground depths. 

d) Explain what would happen to the existing facilities. Would they 

be replaced, completely removed, modified, or abandoned? 

Explain why. 

e) Identify the names, types, materials, and capacity/volumes ranges 

(i.e., minimum and maximum) of existing facilities that would be 

installed or modified by the proposed project. 

f) Provide diagrams with dimensions representing existing facilities 

to provide context on how the proposed facilities would be 

different. 

g) Briefly describe the surface colors, textures, light reflectivity, and 

any lighting of existing facilities. 

  

3.3.4: Proposed Facilities 

a) Identify the types of proposed facilities to be installed or modified 

by the proposed project (e.g., conductor/cable, poles/towers, 

substations, switching stations, gas storage facilities, gas pipelines, 

service buildings, communication systems). 

b) Describe the proposed facilities by project segment and/or 

component, and provide information regarding maximum 

dimensions, areas/footprints, quantities, locations, spans, etc.  

c) Distinguish between above-ground and below-ground facilities 

and provide both depth and height ranges for each type of facility. 

For poles/towers, provide the installation method (i.e., foundation 

type or direct bury), and maximum above-ground heights and 

below-ground depths. 
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d) Identify where facilities would be different (e.g., where unique or 

larger poles would be located, large guy supports or snub poles). 

e) Provide details about civil engineering requirements (i.e., 

permanent roads, foundations, pads, drainage systems, detention 

basins, spill containment, etc.). 

f) Distinguish between permanent facilities and any temporary 

facilities (i.e., poles, shoo-fly lines, mobile substations, mobile 

compressors, transformers, capacitors, switch racks, compressors, 

valves, driveways, and lighting). 

g) Identify the names, types, materials, and capacity/volumes ranges 

(i.e., minimum and maximum) of proposed facilities that would be 

installed or modified by the proposed project. 

h) Provide diagrams with dimensions representing existing facilities. 

i) Briefly describe the surface colors, textures, light reflectivity, and 

any lighting of proposed facilities. 

3.3.5: Other Potentially Required Facilities 

a) Identify and describe in detail any other actions or facilities that 

may be required to complete the project. For example, consider 

the following questions: 

i. Could the project require the relocation (temporary or 

permanent), modification, or replacement of unconnected 

utilities or other types of infrastructure by the Applicant or 

any other entity? 

ii. Could the project require aviation lighting and/or marking? 

iii. Could the project require additional civil engineering 

requirements to address site conditions or slope stabilization 

issues, such as pads and retaining walls, etc.? 

b) Provide the location of each facility and a description of the 

facility. 

  

3.3.6: Future Expansions and Equipment Lifespans 

a) Provide detailed information about the current and reasonably 

foreseeable plans for expansion and future phases of 

development. 

b) Provide the expected usable life of all facilities. 

c) Describe all reasonably foreseeable consequences of the 

proposed project (e.g., future ability to upgrade gas compressor 

station to match added pipeline capacity). 

  

Required for Certain Project Types 

3.3.7: Below-ground Conductor/Cable Installations (as Applicable) 

a) Describe the type of line to be installed (e.g., single circuit cross-

linked polyethylene-insulated solid-dielectric, copper-conductor 

cables). 

b) Describe the type of casing the cable would be installed in (e.g., 

concrete-encased duct bank system) and provide the dimensions 

of the casing.  
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c) Describe the types of infrastructure would likely be installed 

within the duct bank (e.g., transmission, fiber optics, etc.). 

3.3.8: Electric Substations and Switching Stations (as Applicable) 

a) Provide the number of transformer banks that will be added at 

initial and full buildout of the substation. Identify the transformer 

voltage and number of each transformer type. 

b) Identify any gas insulated switchgear that will be installed within 

the substation. 

c) Describe any operation and maintenance facilities, 

telecommunications equipment, and SCADA equipment that 

would be installed within the substation. 

  

3.3.9: Gas Pipelines (as Applicable). For each segment: 

a) Identify pipe diameter, number and length of exposed sections, 

classes and types of pipe to be installed, pressure of pipe, and 

cathodic protection for each linear segment. 

b) Describe new and existing inspection facilities (e.g., pig launcher 

sites). 

c) Describe system cross ties and laterals/taps. 

d) Identify the spacing between each valve station. 

e) Describe the compressor station, if needed, for any new or 

existing pipeline. 

f) Describe all pipelines and interconnections with existing and 

proposed facilities: 

i. Number of interconnections and locations and sizes; 

ii. All below-ground and above-ground installations; and 

iii. All remote facility locations for metering, telemetry, control. 

  

3.3.10: Gas Storage Facilities – Background and Resource Information 

(as Applicable) 

a) Provide detailed background information on the natural gas 

formation contributing to the existing or proposed natural gas 

facility, including the following: 

i. Description of overlying stratigraphy, especially caps 

ii. Description of production, injection, and intervening strata 

iii. Types of rock 

iv. Description of types of rocks in formation, including 

permeability or fractures 

v. Thickness of strata 

b) Provide a graphic and/or table showing formation thicknesses. 

c) Identify and describe any potential gas migration pathways, such 

as faults, permeable contacts, abandoned wells, underground 

water or other pipelines. 

d) Provide a summary and detailed cross-section diagrams of the 

geologic formations and structures of the oil/gas field or area. 

e) Provide the first well drilling and production history, 

abandonment procedures, inspections, etc. 

f) Describe production zones, including depth, types of formations, 

and characteristics of field/area. 
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g) Describe the existing and proposed storage capacity and limiting 

factors, such as injection or withdrawal capacities. 

h) Describe existing simulation studies that were used to predict the 

reservoir pressure response under gas injection and withdrawal 

operations, and simulation studies for how the system would 

change as proposed. Provide the studies as a PEA Appendix. 

i) Provide the history of the oil/gas field or area. 

3.3.11: Gas Storage Facilities – Well-Head Sites (as Applicable). 

Describe the location, depth, size and completion information for all 

existing, abandoned, proposed production and injection, monitoring, 

and test wells. 

  

3.3.12: Gas Storage Facilities – Production and Injection (as 

Applicable) 

a) Provide the proposed storage capacity of production and injection 

wells. 

b) Provide production and injection pressures, depths, and rates. 

c) Provide production and injection cycles by day, week, and year. 

d) Describe existing and proposed withdrawal/production wells (i.e., 

size, depth, formations, etc.). 

e) Describe existing and proposed cushion gas requirements. 

f) Describe any cushion gas injection—formation the well is 

completed in (cushion gas formation), and injection information. 

  

3.3.13: Gas Storage Facilities – Electrical Energy (as Applicable). 

Describe all existing and proposed electric lines, telecommunications 

facilities, and other utilities/facilities (e.g., administrative offices, 

service buildings, and non-hazardous storage), and chemical storage 

associated with the proposed project. 

  

3.3.14: Telecommunication Lines (as Applicable) 

a) Identify the type of cable that is proposed and length in linear miles 

by segment.  

b) Identify any antenna and node facilities that are part of the project. 

c) For below-ground telecommunication lines, provide the depth of 

cable and type of conduit. 

d) For above-ground telecommunication lines, provide: 

i. Types of poles that will be installed (if new poles are required) 

ii. Where existing poles will be used 

iii. Any additional infrastructure (e.g., guy wires) or pole changes 

required to support the additional cable on existing poles 

  

3.4 Land Ownership, Rights-of-Way, and Easements  

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.4.1: Land Ownership. Describe existing land ownership where each 

project component would be located. State whether the proposed 
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project would be located on property(ies) owned by the Applicant or if 

additional property would be required. 

3.4.2: Existing Rights-of-Way or Easements 

a) Identify and describe existing rights-of-way (ROWs) or easements 

where project components would be located. Provide the 

approximately lengths and widths in each project area. 

b) Clearly state if project facilities would be replaced, modified, or 

relocated within existing ROWs or easements. 

  

3.4.3: New or Modified Rights-of-Way or Easements 

a) Describe new permanent or modified ROWs or easements that 

would be required. Provide the approximately lengths and widths 

in each project area.  

b) Describe how any new permanent or modified ROWs or 

easements would be acquired.  

c) Provide site plans identifying all properties/parcels and partial 

properties/parcels that may require acquisition and the 

anticipated ROWs or easements. Provide associated GIS data. 

d) Describe any development restrictions within new ROWs or 

easements, e.g., building clearances and height restrictions, etc. 

e) Describe any relocation or demolition of commercial or 

residential property/structures that may be necessary. 

  

3.4.4: Temporary Rights-of-Way or Easements 

f) Describe temporary ROWs or easements that would be required 

to access project areas, including ROWs or easements for 

temporary construction areas (i.e., staging areas or landing 

zones).  

g) Explain where temporary construction areas would be located 

with existing ROWs or easements for the project or otherwise 

available to the Applicant without a temporary ROW or 

easement. 

h) Describe how any temporary ROWs or easements would be 

acquired. 

  

3.5 Construction 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.5.1 Construction Access (All Projects) 

3.5.1.1: Existing Access Roads 

a) Provide the lengths, widths, ownership details (both public and 

private roads), and surface characteristics (i.e., paved, graveled, 

bare soil) of existing access roads that would be used during 

construction. Provide the area of existing roads that would be 

used (see example in Table 3 below). 

b) Describe any road modifications or stabilization that would be 

required prior to construction, including on the adjacent road 
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shoulders or slopes. Identify any roads that would be expanded 

and provide the proposed width increases. 

c) Describe any procedures to address incidental road damage cause 

by project activities following construction. 

d) Provide detailed maps and associated GIS data for all existing 

access roads. 
 

Table 3. Access Roads 

Type of Road Description 
Area 

Proposed Project 

Existing Dirt Road Typically double track. May have been graded previously. No other 
preparation required, although a few sections may need to be re-
graded and crushed rock applied in very limited areas for traction. 

      acres 

New Permanent Would be xx feet wide, bladed. No other preparation required although 
crushed rock may need to be applied in very limited areas for traction. 

      acres 

Overland Access No preparation required. Typically grassy areas that are relatively flat. 
No restoration would be necessary. 

      acres 

 

3.5.1.2: New Access Roads 

a) Identify any new access roads that would be developed for project 

construction purposes, such as where any blading, grading, or 

gravel placement could occur to provide equipment access outside 

of a designated workspace.14 

b) Provide lengths, widths, and development methods for new access 

roads. 

c) Identify any temporary or permanent gates that would be installed. 

d) Clearly identify any roads that would be temporary and fully 

restored following construction. Otherwise it will be assumed the 

new access road is a permanent feature. 

e) Provide detailed maps and associated GIS data for all new access 

roads. 

  

3.5.1.3: Overland Access Routes 

a) Identify any overland access routes that would be used during 

construction, such as where vehicles and equipment would travel 

over existing vegetation and where blading, grading, or gravel 

placement would occur. 

b) Provide lengths and widths for new access roads. 

c) Provide detailed maps and associated GIS data for all overland 

access routes. 

  

3.5.1.4: Watercourse Crossings 

a) Identify all temporary watercourse crossings that would be required 

during construction. Provide specific methods and procedures for 

temporary watercourse crossings. 

  

 

14 Temporary roads that would not require these activities should be considered an overland route. 
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b) Describe any bridges or culverts that replacement or installation of 

would be required for construction access. 

c) Provide details about the location, design and construction 

methods. 

3.5.1.5: Helicopter Access. If helicopters would be used during 

construction: 

a) Describe the types and quantities of helicopters that would be 

used during construction (e.g., light, medium, heavy, or sky crane), 

and a description of the activities that each helicopter would be 

used for. 

b) Identify areas for helicopter takeoff and landing. 

c) Describe helicopter refueling procedures and locations. 

d) Describe flight paths, payloads, and expected hours and durations 

of helicopter operation. 

e) Describe any safety procedures or requirements unique to 

helicopter operations, such as but not limited to obtaining a 

Congested Area Plan from the Federal Aviation Administration 

(FAA). 

  

3.5.2 Staging Areas (All Projects) 

3.5.2.1: Staging Area Locations 

a) Identify the locations of all staging area(s). Provide a map and GIS 

data for each.15 

b) Provide the size (in acres) for each staging area and the total 

staging area requirements for the project. 

  

3.5.2.2: Staging Area Preparation 

a) Describe any site preparation required, if known, or generally 

describe what might be required (i.e., vegetation removal, new 

access road, installation of rock base, etc.).  

b) Describe what the staging area would be used for (i.e., material 

and equipment storage, field office, reporting location for workers, 

parking area for vehicles and equipment, etc.). 

c) Describe how the staging area would be secured. Would a fence be 

installed? If so, describe the type and extent of the fencing. 

d) Describe how power to the site would be provided if required (i.e., 

tap into existing distribution, use of diesel generators, etc.). 

e) Describe any temporary lightning facilities for the site.  

f) Describe any grading activities and/or slope stabilization issues. 

  

 

15  While not all potential local site staging areas will be known prior to selection of a contractor, it is expected that approximate 
area and likely locations of staging areas be disclosed. The identification of extra or optional staging areas should be 
considered to reduce the risk of changes after project approval that could necessitate further CEQA review. 



Guidelines for Energy Project Applications Requiring CEQA Compliance: Pre-filing and PEAs 

November 12, 2019 

23 

 

3.5.3 Construction Work Areas (All Projects)  

3.5.3.1: Construction Work Areas 

a) Describe known work areas that may be required for specific 

construction activities (e.g., pole assembly, hillside construction)16 

b) Describe the types of activities that would be performed at each 

work area. Work areas may include but are not necessarily limited 

to: 

i. Helicopter landing zones and touchdown areas 

ii. Vehicle and equipment parking, passing, or turnaround areas 

iii. Railroad, bridge, or watercourse crossings 

iv. Temporary work pads for facility installation, modification, or 

removal 

v. Excavations and associated equipment work areas 

vi. Temporary guard structures 

vii. Pull-and-tension/stringing sites 

viii. Jack and bore pits, drilling areas and pull-back areas for 

horizontal directional drills 

ix. Retaining walls 

  

3.5.3.2 Work Area Disturbance 

a) Provide the dimensions of each work area including the maximum 

area that would be disturbed during construction (e.g., 100 feet by 

200 feet) (see example in Table 4 below). 

b) Provide a table with temporary and permanent disturbance at each 

work area (in square feet or acres), and the total area of temporary 

and permanent disturbance for the entire project (in acres). 

  

3.5.3.3: Temporary Power. Identify how power would be provided at 

work area (i.e., tap into existing distribution, use of diesel generators, 

etc.). Provide the disturbance area for any temporary power lines. 

  

3.5.4 Site Preparation (All Projects)   

3.5.4.1: Surveying and Staking. Describe initial surveying and staking 

procedures for site preparation and access. 

  

3.5.4.2: Utilities 

a) Describe the process for identifying any underground utilities prior 

to construction (i.e., underground service alerts, etc.). 

b) Describe the process for relocating any existing overhead or 

underground utilities that aren’t directly connected to the project 

system. 

c) Describe the process for installing any temporary power or other 

utility lines for construction. 

  

 

16  Understanding that each specific work area may not be determined until the final work plan is submitted by the construction 
contractor, estimate total area likely to be disturbed. 
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Table 4. Work Areas 

 Proposed Project (approximate metrics) 

Pole Diameter: 

 Wood 

 Self-Supporting Steel 

 

      inches 

      inches 

Lattice Tower Base Dimension: 

 Self-Supporting Lattice Structure 
      feet 

Auger Hole Depth: 

 Wood 

 Self-Supporting Steel 

 

      to       feet 

      to       feet 

Permanent Footprint per Pole/Tower: 

 Wood 

 Self-Supporting Steel  

 Self-Supporting Steel Tower 

 

      sq. feet 

      sq. feet 

      sq. feet 

Number of Poles/Towers: 

 Wood 

 Self-Supporting Steel 

 Self-Supporting Steel Tower 

 

      

      

      

Average Work Area around Pole/Towers (e.g., for 
old pole removal and new pole installation): 

 Tangent structure work areas 

 Dead End / Angle structure work areas 

 
 
 

      sq. feet 

      sq. feet 

Total Permanent Footprint for Poles/Towers  Approximately       acres 

 

3.5.4.3: Vegetation Clearing 

a) Describe what types of vegetation clearing may be required (e.g., 

tree removal, brush removal, flammable fuels removal) and why 

(e.g., to provide access, etc.).  

b) Provide calculations of temporary and permanent disturbance of 

each vegetation community and include all areas of vegetation 

removal in the GIS database. Distinguish between disturbance that 

would occur in previously developed areas (i.e., paved, graveled, or 

otherwise urbanized), and naturally vegetated areas. 

c) Describe how each type of vegetation removal would be 

accomplished. 

d) Describe the types of equipment that would be used for vegetation 

removal. 

  

3.5.4.4: Tree Trimming Removal 

a) For electrical projects, distinguish between tree trimming as 

required under CPUC General Order 95-D and tree removal. 

b) Identify the types, locations, approximate numbers, and sizes of 

trees that may need to be removed or trimmed substantially.  

c) Identify potentially protected trees that may be removed or 

substantially trimmed, such as but not limited to riparian trees, 

oaks trees, Joshua trees, or palm trees.  
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d) Describe the types of equipment that would typically be used for 

tree removal. 

3.5.4.5: Work Area Stabilization. Describe the processes to stabilize 

temporary work areas and access roads including the materials that 

would be used (e.g., gravel). 

  

3.5.4.6: Grading 

a) Describe any earth moving or substantial grading activities (i.e., 

grading below a 6-inch depth) that would be required and identify 

locations where it would occur. 

b) Provide estimated volumes of grading (in cubic yards) including total 

cut, total fill, cut that would be reused, cut that would be hauled 

away, and clean fill that would be hauled to the site. 

  

3.5.5 Transmission Line Construction (Above Ground) 

3.5.5.1: Poles/Towers 

a) Describe the process and equipment for removing poles, towers, 

and associated foundations for the proposed project (where 

applicable). Describe how they would be disconnected, demolished, 

and removed from the site. Describe backfilling procedures and 

where the material would be obtained. 

b) Describe the process and equipment for installing or otherwise 

modifying poles and towers for the proposed project. Describe how 

they would be put into place and connected to the system. Identify 

any special construction methods (e.g., helicopter installation) at 

specific locations or specific types of poles/towers. 

c) Describe how foundations, if any, would be installed. Provide a 

description of the construction method(s), approximate average 

depth and diameter of excavation, approximate volume of soil to be 

excavated, approximate volume of concrete or other backfill 

required, etc. for foundations. Describe what would be done with 

soil removed from a hole/foundation site. 

d) Describe how the poles/towers and associated hardware would be 

delivered to the site and assembled. 

e) Describe any pole topping procedures that would occur, identify 

specific locations and reasons, and describe how each facility would 

be modified. Describe any special methods that would be required 

to top poles that may be difficult to access. 

  

3.5.5.2: Aboveground and Underground Conductor/Cable 

a) Provide a process-based description of how new conductor/cable 

would be installed and how old conductor/cable would be removed, 

if applicable.  

b) Identify where conductor/cable stringing/installation activities 

would occur. 

c) Provide a diagram of the general sequencing and equipment that 

would be used. 

d) Describe the conductor/cable splicing process. 
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e) Provide the general or average distance between pull-and-tension 

sites. Describe the approximate dimensions and where pull-and-

tension sites would generally be required (as indicated by the 

designated work areas), such as the approximate distance to 

pole/tower height ratio, at set distances, or at significant direction 

changes. Describe the equipment that would be required at these 

sites. 

f) For underground conductor/cable installations, describe all 

specialized construction methods that would be used for installing 

underground conductor or cable. If vaults are required, provide their 

dimensions and location/spacing along the alignment. Provide a 

detailed description for how the vaults would be delivered to the 

site and installed. 

g) Describe any safety precautions or areas where special methodology 

would be required (e.g., crossing roadways, stream crossing). 

3.5.5.3: Telecommunications. Identify the procedures for installation of 

proposed telecommunication cables and associated infrastructure.  

  

3.5.5.4: Guard Structures. Identify the types of guard structures that 

would be used at crossings of utility lines, roads, railroads, highways, etc. 

Describe the different types of guard structures or methods that may be 

used (i.e., buried poles and netting, poles secured to a weighted object, 

bucket trucks, etc.). Describe any pole installation and removal 

procedures associated with guard structures. Describe guard structure 

installation and removal process and duration that guard structures 

would remain in place. 

  

3.5.5.5: Blasting 

a) Describe any blasting that may be required to construct the project. 

b) If blasting may be required, provide a Blasting Plan that identifies 

the blasting locations; types and amounts of blasting agent to be 

used at each location; estimated impact radii; and, noise estimates. 

The Blasting Plan should be provided as an Appendix to the PEA.  

c) Provide a map identifying the locations where blasting may be 

required with estimated impact radii. Provide associated GIS data. 

  

3.5.6 Transmission Line Construction (Below Ground) 

3.5.6.1: Trenching 

a) Describe the approximate dimensions of the trench (e.g., depth, 

width). 

b) Provide the total approximate volume of material to be removed 

from the trench, the amount to be used as backfill, and any amount 

to subsequently be removed/disposed of offsite in cubic yards. 

c) Describe the methods used for making the trench (e.g., saw cutter 

to cut the pavement, backhoe to remove, etc.). 

d) Provide off-site disposal location, if known, or describe possible 

option(s). 

e) Describe if dewatering would be anticipated and if so, how the 

trench would be dewatered, the anticipated flows of the water, 
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whether there would be treatment, and how the water would be 

disposed of. 

f) Describe the process for testing excavated soil or groundwater for 

the presence of pre-existing environmental contaminants that could 

be exposed from trenching operations. 

g) If a pre-existing hazardous waste were encountered, describe the 

process of removal and disposal. 

h) Describe the state of the ground surface after backfilling the trench. 

i) Describe standard Best Management Practices to be implemented. 

3.5.6.2: Trenchless Techniques (Microtunnel, Jack and Bore, Horizontal 

Directional Drilling) 

a) Identify any locations/features for which the Applicant expects to 

use a trenchless (i.e., microtunneling, jack and bore, horizontal 

directional drilling) crossing method and which method is planned 

for each crossing. 

b) Describe the methodology of the trenchless technique. 

c) Provide the approximate location and dimensions of the sending 

and receiving pits. 

d) Describe the methodology of excavating and shoring the pits. 

e) Provide the total volume of material to be removed from the pits, 

the amount to be used as backfill, and the amount subsequently to 

be removed/disposed of offsite in cubic yards. 

f) Describe process for safe handling of drilling mud and bore 

lubricants. 

g) Describe the process for detecting and avoiding “fracturing-out” 

during horizontal directional drilling operations. 

h) Describe the process for avoiding contact between drilling 

mud/lubricants and stream beds. 

i) If engineered fill would be used as backfill, indicate the type of 

engineered backfill and the amount that would be typically used 

(e.g., the top 2 feet would be filled with thermal-select backfill). 

j) Describe if dewatering is anticipated and, if so, how the pits would 

be dewatered, the anticipated flows of the water, whether there 

would there be treatment, and how the water would be disposed of. 

k) Describe the process for testing excavated soil or groundwater for 

the presence of pre-existing environmental contaminants. Describe 

the process of disposing of any pre-existing hazardous waste that is 

encountered during excavation.  

l) Describe any standard BMPs that would be implemented for 

trenchless construction. 

  

3.5.7 Substation, Switching Stations, Gas Compressor Stations 

3.5.7.1: Installation or Facility Modification. Describe the process and 

equipment for removing, installing, or modifying any substations, 

switching stations, or compressor stations including: 

a) Transformers/ electric components 

b) Gas components 

c) Control and operation buildings 

d) Driveways 
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e) Fences 

f) Gates 

g) Communication systems (SCADA) 

h) Grounding systems 

3.5.7.2: Civil Works. Describe the process and equipment required to 

construct any slope stabilization, drainage, retention basins, and spill 

containment required for the facility. 

  

3.5.8 Gas Pipelines 

3.5.8.1: Gas Pipeline Construction. Describe the process for proposed 

pipeline construction including site development, trenching and 

trenchless techniques, pipe installation, and backfilling. 

  

3.5.8.2: Water Crossings. Describe water feature crossings that will 

occur during trenching, the method of trenching through stream 

crossings, and the process for avoiding impacts to the water features 

required for pipeline construction. Identify all locations where the 

pipeline will cross water features. Cite to any associated geotechnical or 

hydrological investigations completed and provide a full copy of each 

report as an Appendix to the PEA.17 

  

3.5.8.3: Gas Pipeline Other Requirements 

a) Describe hydrostatic testing process including pressures, timing, 

source of flushing water, discharge of water. 

b) Describe energy dissipation basin, and the size and length of 

segments to be tested. 

c) Describe pig launching locations and any inline inspection 

techniques used during or immediately post construction. 

  

3.5.9 Gas Storage Facilities 

3.5.9.1: Gas Storage Construction 

a) Describe the process for constructing the gas storage facility 

including constructing well pads and drilling wells. 

b) Describe the specific construction equipment that would be used, 

such as the type of drill rig (i.e., size, diesel, electric, etc.), depth of 

drilling, well-drilling schedule and equipment. 

  

3.5.9.2: Drilling Muds and Fluids. Describe the use of any drilling muds, 

fluids, and other drilling materials. Provided estimated types and 

quantities. 

  

3.5.10 Public Safety and Traffic Control (All Projects) 

3.5.10.1: Public Safety 

a) Describe specific public safety considerations during construction 

and best management practices to appropriately manage public 

safety. Clearly state when and where they each safety measure 

would be applied.  

  

 

17 If a geotechnical study is not available at the time of PEA filing, provide the best information available. 
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b) Identify procedures for managing work sites in urban areas, covering 

open excavations securely, installing barriers, installing guard 

structures, etc. 

c) Identify specific project areas where public access may be restricted 

for safety purposes and provide the approximate durations and 

timing of restricted access at each location. 

3.5.10.2: Traffic Control 

a) Describe traffic control procedures that would be implemented 

during construction. 

b) Identify the locations, process, and timing for closing any sidewalks, 

lanes, roads, trails, paths, or driveways to manage public access. 

c) Identify temporary detour routes and locations. 

d) Provide a preliminary Traffic Control Plan(s) for the project. 

  

3.5.10.3: Security. Describe any security measures, such as fencing, 

lighting, alarms, etc. that may be required. State if security personnel will 

be stationed at project areas and anticipated duration of security. 

  

3.5.10.4: Livestock. Describe any livestock fencing or guards that may be 

necessary to prevent livestock from entering project areas. State if the 

fencing would be electrified and if so, how it would be powered. 

  

3.5.11 Dust, Erosion, and Runoff Controls (All Projects) 

3.5.11.1: Dust. Describe specific best management practices that would 

be implemented to manage fugitive dust. 

  

3.5.11.2: Erosion. Describe specific best management practices that 

would be implemented to manage erosion. 

  

3.5.11.3: Runoff. Describe specific best management practices that 

would be implemented to manage stormwater runoff and sediment. 

  

3.5.12 Water Use and Dewatering (All Projects) 

3.5.12.1: Water Use. Describe the estimated volumes of water that 

would be used by construction activity (e.g., dust control, compaction, 

etc.). State if recycled or reclaimed water would be used and provide 

estimated volumes. Identify the anticipated sources where the water 

would be acquired or purchased. Identify if the source of water is 

groundwater and the quantity of groundwater that could be used.  

  

3.5.12.2: Dewatering 

a) Describe dewatering procedures during construction, including 

pumping, storing, testing, permitted discharging, and disposal 

requirements that would be followed.  

b) Describe the types of equipment and workspace considerations to 

be used to dewater, store, transport, or discharge extracted water. 

  

3.5.13 Hazardous Materials and Management (All Projects) 

3.5.13.1: Hazardous Materials  

a) Describe the types, uses, and volumes of all hazardous materials 

that would be used during construction. 

b) State if herbicides or pesticides may be used during construction. 
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c) If a pre-existing hazardous waste were encountered, describe the 

process of removal and disposal. 

3.5.13.2: Hazardous Materials Management 

a) Identify specific best management practices that would be followed 

for transporting, storing, and handling hazardous materials. 

b) Identify specific best management practices that would be followed 

in the event of an incidental leak or spill of hazardous materials. 

c) Provide a Hazardous Substance Control and Emergency Response 

Plan / Hazardous Waste and Spill Prevention Plan as an Appendix to 

the PEA, if appropriate. 

  

3.5.14 Waste Generation and Management (All Projects) 

3.5.14.1: Solid Waste 

a) Describe solid waste streams from existing and proposed facilities 

during construction. 

b) Identify procedures to be implemented to manage solid waste, 

including collection, containment, storage, treatment, and disposal. 

c) Provide estimated total volumes of solid waste by construction 

activity or project component. 

d) Describe the recycling potential of solid waste materials and provide 

estimated volumes of recyclable materials by construction activity or 

project component. 

e) Identify the locations of appropriate disposal and recycling facilities 

where solid wastes would be transported. 

  

3.5.14.2: Liquid Waste 

a) Describe liquid waste streams during construction (i.e., sanitary 

waste, drilling fluids, contaminated water, etc.) 

b) Describe procedures to be implemented to manage liquid waste, 

including collection, containment, storage, treatment, and disposal. 

c) Provide estimated volumes of liquid waste generated by 

construction activity or project component. 

d) Identify the locations of appropriate disposal facilities where liquid 

wastes would be transported. 

  

3.5.14.3: Hazardous Waste 

a) Describe potentially hazardous waste streams during construction 

and procedures to be implemented to manage hazardous wastes, 

including collection, containment, storage, treatment, and disposal. 

b) If large volumes of hazardous waste are anticipated, such as from a 

pre-existing contaminant in the soil that must be collected and 

disposed of, provide estimated volumes of hazardous waste that 

would be generated by construction activity or project component. 

c) Identify the locations of appropriate disposal facilities where 

hazardous wastes would be transported. 

  

3.5.15 Fire Prevention and Response (All Projects) 

3.5.15.1: Fire Prevention and Response Procedures. Describe fire 

prevention and response procedures that would be implemented during 
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construction. Provide a Construction Fire Prevention Plan or specific 

procedures as an Appendix to the PEA. 

3.5.15.2: Fire Breaks. Identify any fire breaks (i.e., vegetation clearance) 

requirements around specific project activities (i.e., hot work). Ensure 

that such clearance buffers are included in the limits of the defined work 

areas, and the vegetation removal in that area is attributed to Fire 

Prevention and Response (refer to 3.5.4.3: Vegetation Clearing). 

  

3.6 Construction Workforce, Equipment, Traffic, and Schedule 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.6.1: Construction Workforce 

a) Provide the estimated number of construction crew members. In 

the absence of project-specific data, provide estimates based on 

past projects of a similar size and type. 

b) Describe the crew deployment. Would crews work concurrently 

(i.e., multiple crews at different sites); would they be phased? How 

many crews could be working at the same time and where? 

c) Describe the different types of activities to be undertaken during 

construction, the number of crew members for each activity (i.e. 

trenching, grading, etc.), and number and types of equipment 

expected to be used for the activity. Include a written description of 

the activity. See example in Table 5. 

  

3.6.2: Construction Equipment. Provide a tabular list of the types of 

equipment expected to be used during construction of the proposed 

project including the horsepower. Define the equipment that would be 

used by each phase as shown in the example table below (Table 5). 

  

 

Table 5. Construction Equipment and Workforce 
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3.6.3: Construction Traffic  

a) Describe how the construction crews and their equipment would be 

transported to and from the proposed project site. 

b) Provide vehicle type, number of vehicles, and estimated hours of 

operation per day, week, and month for each construction activity 

and phase. 

c) Provide estimated vehicle trips and vehicles miles traveled (VMT) for 

each construction activity and phase. Provide separate values for 

construction crews commuting, haul trips, and other types of 

construction traffic. 

  

3.6.4: Construction Schedule  

a) Provide the proposed construction schedule (e.g., month and year) 

for each segment or project component, and for each construction 

activity and phase.  

b) Provide and explain the sequencing of construction activities, and if 

they would or would not occur concurrently. 

c) Provide the total duration of each construction activity and phase in 

days or weeks. 

d) Identify seasonal considerations that may affect the construction 

schedule, such as weather or anticipated wildlife restrictions, etc. 

The proposed construction should account for such factors. 

  

3.6.5: Work Schedule 

a) Describe the anticipated work schedule, including the days of the 

week and hours of the day when work would occur. Clearly state if 

work would occur at night or on weekends and identify when and 

where this could occur. 

b) Provide the estimated number of days or weeks that construction 

activities would occur at each type of work area. For example, 

construction at a stationary facility or staging area may occur for the 

entire duration of construction, but construction at individual work 

areas along a linear project would be limited to a few hours, days or 

weeks, and only a fraction of the total construction period. 

  

3.7 Post-Construction 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.7.1: Configuring and Testing. Describe the process and duration for 

post-construction configuring and testing of facilities. Describe the 

number of personnel and types of equipment that would be involved. 

  

3.7.2: Landscaping. Describe any landscaping that would be installed. 

Provide a conceptual landscape plan that identifies the locations and 

types of plantings that will be used. Identify whether plantings will 

include container plants or seeds. Include any water required for 

landscaping in the description of water use above.  
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3.7.3 Demobilization and Site Restoration 

3.7.3.1: Demobilization. Describe the process for demobilization after 

construction activities, but prior to leaving the work site. For example, 

describe final processes for removing stationary equipment and 

materials, etc. 

  

3.7.3.2: Site Restoration. Describe how cleanup and post-construction 

restoration would be performed (i.e., personnel, equipment, and 

methods) on all project ROWs, sites, and extra work areas. Things to 

consider include, but are not limited to, restoration of the following: 

a) Restoring natural drainage patterns 

b) Recontouring disturbed soil 

c) Removing construction debris 

d) Vegetation 

e) Permanent and semi-permanent erosion control measures 

f) Restoration of all disturbed areas and access roads, including 

restoration of any public trails that are used as access, as well as any 

damaged sidewalks, agricultural infrastructure, or landscaping, etc. 

g) Road repaving and striping, including proposed timing of road 

restoration for underground construction within public roadways 

  

3.8 Operation and Maintenance 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.8.1: Regulations and Standards 

a) Identify and describe all regulations and standards applicable to 

operation and maintenance of project facilities. 

b) Provide a copy of any applicable Wildfire Management Plan and 

describe any special procedures for wildfire management. 

  

3.8.2: System Controls and Operation Staff 

a) Describe the systems and methods that the Applicant would use for 

monitoring and control of project facilities (e.g., on-site control 

rooms, remote facilities, standard monitoring and protection 

equipment, pressure sensors, automatic shut-off valves, and site 

and equipment specific for monitoring and control such as at 

natural gas well pads). 

b) If new full-time staff would be required for operation and/or 

maintenance, provide the number of positions and purpose. 

  

3.8.3: Inspection Programs 

a) Describe the existing and proposed inspection programs for each 

project component, including the type, frequency, and timing of 

scheduled inspections (i.e., aerial inspection, ground inspection, 

pipeline inline inspections).  

b) Describe any enhanced inspections, such as within any High Fire 

Threat Districts consistent with applicable Wildfire Management 

Plan requirements. 
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c) Describe the inspection processes, such as the methods, number of 

crew members, and how access would occur (i.e., walk, vehicle, all-

terrain vehicle, helicopter, drone, etc.). If new access would be 

required, describe any restoration that would be provided for the 

access roads. 

3.8.4: Maintenance Programs 

a) Describe the existing and proposed maintenance programs for each 

project component. 

b) Describe scheduled maintenance or facility replacement after the 

designated lifespan of the equipment. 

c) Identify typical parts and materials that require regular 

maintenance and describe the repair procedures. 

d) Describe any access road maintenance that would occur. 

e) Describe maintenance for surface or color treatment. 

f) Describe cathodic protection maintenance that would occur. 

g) Describe ongoing landscaping maintenance that would occur. 

  

3.8.5: Vegetation Management Programs 

a) Describe vegetation management programs within and surrounding 

project facilities. Distinguish between any different types of 

vegetation management. 

b) Describe any enhanced vegetation management, such as within any 

High Fire Threat Districts consistent with any applicable Wildfire 

Management Plan requirements. Identify the areas where 

enhanced vegetation management would be conducted. 

  

3.9 Decommissioning 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.9.1: Decommissioning. Provide detailed information about the current 

and reasonably foreseeable plans for the disposal, recycling, or future 

abandonment of all project facilities. 

  

3.10 Anticipated Permits and Approvals 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.10.1: Anticipated Permits and Approvals. Identify all necessary 

federal, state, regional, and local permits that may be required for the 

project. For each permit, list the responsible agency and district/office 

representative with contact information, type of permit or approval, and 

status of each permit with date filed or planned to file. For example: 

a) Federal Permits and Approvals 

i. U.S. Fish and Wildlife Service 

ii. U.S. Army Corps of Engineers 

iii. Federal Aviation Administration 

iv. U.S. Forest Service 
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v. U.S. Department of Transportation – Office of Pipeline Safety 

vi. U.S. Environmental Protection Agency (Resource Conservation 

and Recovery Act; Comprehensive Environmental Response, 

Compensation, and Liability Act)  

b) State and Regional Permits 

i. California Department of Fish and Wildlife 

ii. California Department of Transportation 

iii. California State Lands Commission 

iv. California Coastal Commission 

v. State Historic Preservation Office, Native American Heritage 

Commission 

vi. State Water Resources Control Board 

vii. California Division of Oil, Gas and Geothermal Resources  

viii. Regional Air Quality Management District 

ix. Regional Water Quality Control Board (National Pollutant 

Discharge Elimination System General Industrial Storm Water 

Discharge Permit) 

x. Habitat Conservation Plan Authority (if applicable) 
 

See also Table 6 of example permitting requirements and processes. 

3.10.2: Rights-of-Way or Easement Applications. Demonstrate that 

applications for ROWs or other proposed land use have been or soon 

will be filed with federal, state, or other land-managing agencies that 

have jurisdiction over land that would be affected by the project (if any). 

Discuss permitting plans and timeframes and provide the contact 

information at the federal agency(ies) approached. 

  

3.11 Applicant Proposed Measures 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.11 Applicant Proposed Measures 

a) Provide a table with the full text of any Applicant Proposed 

Measure. Where applicable, provide a copy of Applicant 

procedures, plans, and standards referenced in the Applicant 

Proposed Measures. 

b) Within Chapter 5, describe the basis for selecting a particular 

Applicant Proposed Measure and how the Applicant Proposed 

Measure would reduce the impacts of the project.18 

c) Carefully consider each CPUC Draft Environmental Measure 

identified in Chapter 5 of this PEA Checklist. The CPUC Draft 

Environmental Measures will be applied to the proposed project 

where applicable. 

  

 

18  Applicant Proposed Measures that use phrases, such as, “as practicable” or other conditional language are not acceptable and 
will be superseded by Mitigation Measures if required to avoid or reduce a potentially significant impact. 
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Table 6. Example Permitting Requirements and Processes 
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   19 

 

 

19 Permitting is project specific. This table is provided for discussion purposes. 
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3.12 Project Description Graphics, Mapbook, and GIS Requirements 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

3.12.1: Graphics. Provide diagrams of the following as applicable: 

a) All pole, tower, pipe, vault, conduit, and retaining wall types 

b) For poles, provide typical drawings with approximate 

diameter at the base and tip; for towers, estimate the width 

at base and top. 

c) A typical detail for any proposed underground duct banks and 

vaults 

d) All substation, switchyard, building, and facility layouts 

e) Trenching, drilling, pole installation, pipe installation, vault 

installation, roadway construction, facility removal, helicopter 

uses, conductor installation, traffic control, and other 

construction activities where a diagram would assist the 

reader in visualizing the work area and construction approach 

f) Typical profile views of proposed aboveground facilities and 

existing facilities to be modified within the existing and 

proposed ROW (e.g., typical cross-section of existing and 

proposed facilities by project segment).  

g) Photos of representative existing and proposed structures 

  

3.12.2: Mapbook. Provide a detailed mapbook on an aerial imagery 

basemap at a scale between 1:3000 and 1:6000 (or as appropriate and 

legible) that show mileposts, roadways, and all project components 

and work areas including: 

a) All proposed above-ground and underground structure/facility 

locations (e.g., poles, conductor, substations, compressor 

stations, telecommunication lines, vaults, duct bank, lighting, 

markers, etc.) 

b) All existing structures/facilities that would be modified or 

removed 

c) Identify by milepost where existing ROW will be used and 

where new ROW or land acquisition will be required. 

d) All permanent work areas including permanent facility access 

e) All access roads including, existing, temporary, and new 

permanent access 

f) All temporary work areas including staging, material storage, 

field offices, material laydown, temporary work areas for 

above ground (e.g., pole installation) and underground facility 

construction (e.g., trenching and duct banks), helicopter 

landing zones, pull and tension sites, guard structures, shoo 

flys etc. 

g) Areas where special construction methods (e.g., jack and 

bore, HDD, blasting, retaining walls etc.) may need to be 

employed 
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h) Areas where vegetation removal may occur 

i) Areas to be heavily graded and where slope stabilization 

measures would be employed including any retaining walls 

3.12.3: GIS Data. Provide GIS data for all features and ROW shown on 

the detailed mapbook. 

  

3.12.4: GIS Requirements. Provide the following information for each 

pole/tower that would be installed and for each pole/tower that 

would be removed:  

a) Unique ID number and type of pole (e.g., wood, steel, etc.) or 

tower (e.g., self-supporting lattice) both in a table and in the 

attributes of the GIS data provided 

b) Identify pole/tower heights and conductor sizes in the 

attributes of the GIS data provided. 

  

3.12.5: Natural Gas Facilities GIS Data. For natural gas facilities, 

provide GIS data for system cross ties and all laterals/taps, valve 

stations, and new and existing inspection facilities (e.g., pig launcher 

sites). 
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4 Description of Alternatives  
All Applicants will assume that alternatives will be required for the environmental analysis and that an 

EIR will be prepared unless otherwise instructed by CPUC CEQA Unit Staff in writing prior to application 

filing. See PEA Requirements at the beginning of this checklist document. The consideration and 

discussion of alternatives will adhere to CEQA Guidelines Section 15126.6. The description of 

alternatives will be provided in this chapter of the PEA, and the comparison of each alternative to the 

proposed project is provided in PEA Chapter 6. The amount of detail required for the description of 

various alternatives to the proposed project and what may be considered a reasonable range of 

alternatives will be discussed with CPUC during Pre-filing. 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

4.1 Alternatives Considered. Identify alternatives to the proposed 

project.20 Include the following: 

a) All alternatives to the proposed project that were suggested, 

considered, or studied by the CAISO or by CAISO stakeholders 

b) Alternatives suggested by the public or agencies during public 

outreach efforts conducted by the Applicant 

c) Reduced footprint alternatives, including, e.g., smaller diameter 

pipelines and space for fewer electric transformers 

d) Project phasing options (e.g., evaluate the full build out for 

environmental clearance but consider an initial, smaller buildout 

that would only be expanded [in phases] if needed) 

e) Alternative facility and construction activity sites (e.g., substation, 

compressor station, drilling sites, well-head sites, staging areas) 

f) Renewable, energy conservation, energy efficiency, demand 

response, distributed energy resources, and energy storage 

alternatives 

g) Alternatives that would avoid or limit the construction of new 

transmission-voltage facilities or new gas transmission pipelines 

h) Other technological alternatives (e.g., conductor type) 

i) Route alternatives and route variations 

j) Alternative engineering or technological approaches (e.g., 

alternative types of facilities, or materials, or configurations)  

k) Assign an identification label and brief, descriptive title to each 

alternative described in this PEA chapter (e.g., Alternative A: No 

Project; Alterative B: Reduced Footprint 500/115-kV Substation; 

Alternative C: Ringo Hills 16-inch Pipeline Alignment; Alternative 

D1: Lincoln Street Route Variation; etc.). Each alternative will be 

easily identifiable by reading the brief title. 
 

Provide a description of each alternative. The description of each 

alternative will discuss to what extent it would be potentially feasible, 

  

 

20  Reduced footprint alternatives; siting alternatives; renewable, energy conservation, energy efficiency, demand response, 
distributed energy resources, and energy storage alternatives; and non-wires alternatives (electric projects only) are typically 
required. For linear projects, route alternatives and route variations are typically required as well. 
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meet the project’s underlying purpose, meet most of the basic project 

objectives, and avoid or reduce one or more potentially significant 

impacts. If the Applicant believes that an alternative is infeasible or the 

implementation is remote and speculative (CEQA Guidelines Section 

15126.6(f)(3), clearly explain why. 
 

If significant environmental effects are possible without mitigation, 

alternatives will be provided in the PEA that are capable of avoiding or 

reducing any potentially significant environmental effects, even if the 

alternative(s) substantially impede the attainment of some project 

objectives or are costlier.21 

4.2 No Project Alternative. Include a thorough description of the No 

Project Alternative. The No Project Alternative needs to describe the 

range of actions that are reasonably foreseeable if the proposed project 

is not approved. The No Project Alternative will be described to meet 

the requirements of CEQA Guidelines Section15126.6(e). 

  

4.3 Rejected Alternatives. Provide a detailed discussion of all 

alternatives considered by the Applicant that were not selected by the 

Applicant for a full description in the PEA and analysis in PEA Chapter 5. 

The detailed discussion will include the following: 

a) Description of the alternative and its components 

b) Map of any alternative sites or routes 

c) Discussion about the extent to which the alternative would meet 

the underlying purpose of the project and its basic objectives 

d) Discussion about the feasibility of implementing the alternative 

e) Discussion of whether the alternative would reduce or avoid any 

significant environmental impacts of the proposed project  

f) Discussion of any new significant impacts that could occur from 

implementation of the alternative 

g) Description of why the alternative was rejected 

h) Any comments from the public or agencies about the alternative 

during PEA preparation 

  

For Natural Gas Storage Projects: 

4.4 Natural Gas Storage Alternatives. In addition to the requirements 

included above, alternatives to be considered for proposed natural gas 

storage projects include the following, where applicable: 

a) Alternative reservoir locations considered for gas storage including 

other field locations and other potential storage areas 

b) Alternative pipelines, road, and utility siting 

c) Alternative suction gas requirements, and injection/withdrawal 

options 

  

 

21  CPUC CEQA Unit Staff will determine whether an alternative could substantially reduce one or more potentially significant 
impacts of the proposed project (CEQA Guidelines Section 15125.5). Applicants are strongly advised to provide more rather 
than less alternatives for CPUC’s consideration or as determined during Pre-filing. 
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5 Environmental Analysis 
Include a description of the environmental setting, regulatory setting, and impact analysis for each 

resource area. The resource areas addressed will include each environmental factor (resource area) 

identified in the most recent adopted version of the CEQA Guidelines Appendix G checklist and any 

additional relevant resource areas and impact questions that are defined in this PEA checklist. 

1. Environmental Setting 

a. For each resource area, the PEA will include a detailed description of the natural and 

built environment in the vicinity of the proposed project area (e.g., topography, land use 

patterns, biological environment, etc.) as applicable to the resource area. Both regional 

and local environmental setting information will be provided.  

b. All setting information provided will relate in some way to the impacts of the proposed 

project discussed in the PEA’s impacts analysis, however CPUC’s impacts analysis may be 

more thorough, which may necessitate additional setting information than the Applicant 

might otherwise provide. 

2. Regulatory Setting 

a. Organized by federal, State, regional, and local sections 

b. Describe the policy or regulation and briefly explain why it is applicable to the proposed 

project.  

i. Identify in the setting all laws, regulations, and policies that would be applicable 

for CPUC’s exclusive jurisdiction over the siting and design of electric and gas 

facilities. Public utilities under CPUC’s jurisdiction are expected to consult with 

local agencies regarding land use matters. Local laws, regulations, and policies 

will be considered for the consideration of potential impacts during CPUC’s 

CEQA review (e.g., encroachment, grading, erosion control, scenic corridors, 

overhead line undergrounding, tree removal, fire protection, permanent and 

temporary noise limits, zoning requirements, general plan polices, and all local 

and regional laws, regulations, and policies). 

3. Impact Questions 

a. Includes all impact questions in the current version of CEQA Guidelines, Appendix G.  

b. Additional impact questions that are frequently relevant to utility projects are provided 

in Attachment 4, CPUC Draft Environmental Measures. 

4. Impact Analyses 

a. Discussion organized by CEQA Guidelines, Appendix G impact items and any Additional 

CEQA Impact Questions in the PEA Checklist. Assess all potential environmental impacts 

and make determinations, such as, No Impact, Less than Significant, Less than Significant 

with Mitigation, Significant and Unavoidable, or Beneficial Impact with respect to 

construction, operations, and maintenance activities.  

b. The impact analyses provided in PEA Chapter 5, Environmental Analysis, need not be as 

thorough as those to be prepared by CPUC for the CEQA environmental document. A 

preliminary determination will be provided but with only brief justification unless 

otherwise directed by CPUC Staff in writing during Pre-filing.  

5. CPUC Draft Environmental Measures 

a. CPUC Draft Environmental Measures are provided for some of the resource areas in 

Attachment 4, CPUC Draft Environmental Measures. The measures may be applied to 

the proposed project as written or modified by the CPUC during its environmental 

review if the measure would avoid or reduce a potentially significant impact.  



Guidelines for Energy Project Applications Requiring CEQA Compliance: Pre-filing and PEAs 

November 12, 2019 

43 

 

b. The CPUC Draft Environmental Measures should be discussed with the CPUC’s CEQA 

Unit Staff during Pre-filing, especially with respect to the development of Applicant 

Proposed Measures. 

c. In general, impact avoidance is preferred to the reduction of potentially significant 

impacts. 

Additional requirements specific to each resource area are identified in the following sections. 

5.1 Aesthetics 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.1.1 Environmental Setting 

5.1.1.1: Landscape Setting. Briefly described the regional and local 

landscape setting. 

  

5.1.1.2: Scenic Resources. Identify and describe any vistas, scenic 

highways, national scenic areas, or other scenic resources within and 

surrounding the project area (approximately 5-mile buffer but may be 

greater if necessary). Scenic resources may also include but are not 

limited to historic structures, trees, or other resources that contribute to 

the scenic values where the project would be located. 

  

5.1.1.3: Viewshed Analysis 

a) Conduct a viewshed analysis for the project area (approximately 

5-mile buffer but may be greater if necessary). 

b) Describe the project viewshed, including important visibility 

characteristics for the project site, such as viewing distance, 

viewing angle, and intervening topography, vegetation, or 

structures. 

c) Provide a supporting map (or maps) showing project area, 

landscape units, topography (i.e., hillshade), and the results of 

the viewshed analysis. Provide associated GIS data. 

  

5.1.1.4: Landscape Units. Identify and describe landscape units 

(geographic zones) within and surrounding the project area 

(approximately 5-mile buffer but may be greater if necessary) that 

categorizes different landscape types and visual characteristics, with 

consideration to topography, vegetation, and existing land uses. 

Landscape units should be developed based on the existing landscape 

characteristics rather than the project’s features or segments. 

  

5.1.1.5: Viewers and Viewer Sensitivity. Identify and described the 

types of viewers expected within the viewshed and landscape units. 

Describe visual sensitivity to general visual change based on viewing 

conditions, use of the area, feedback from the public about the project, 

and landscape characteristics. 
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5.1.1.6: Representative Viewpoints 

a) Identify representative viewpoints from publicly accessible locations 

(up to approximately 5-mile buffer but may be greater if 

appropriate). The number and location of the viewpoints must 

represent a range of views of the project site from major roads, 

highways, trails, parks, vistas, landmarks, and other scenic resources 

near the project site. Multiple viewpoints should be included where 

the project site would be visible from sensitive scenic resources to 

provide context on different viewing distances, perspectives, and 

directions. 

b) Provide the following information for each viewpoint: 

i. Number, title, and brief description of the location 

ii. Types of viewers 

iii. Viewing direction(s) and distance(s) to the nearest proposed 

project features 

iv. Description of the existing visual conditions and visibility of 

the project site as seen from the viewpoint and shown in the 

representative photographs 

c) Provide a supporting map (or maps) showing project features and 

representative viewpoints with arrows indicating the viewing 

direction(s). Provide associated GIS data (may be combined with GIS 

data request below for representative photographs). 

  

5.1.1.7: Representative Photographs 

a) Provide high resolution photographs taken from the representative 

viewpoints in the directions of all proposed project features.22 

Multiple photographs should be provided where project features 

may be visible in different viewing directions from the same 

location. 

b) Provide the following information for each photograph:  

i. Capture time and date 

ii. Camera body and lens model 

iii. Lens focal length and camera height when taken 

c) Provide GIS data associated with each photograph location that 

includes coordinates (<1 meter resolution), elevations, and viewing 

directions, as well as the associated viewpoint. 

  

5.1.1.8: Visual Resource Management Areas 

a) Identify any visual resource management areas within and 

surrounding the project area (approximately 5-mile buffer). 

b) Describe any project areas within visual resource management 

areas. 

  

 

22  All representative photographs should be taken using a digital single-lens reflex camera with standard 50-millimeter lens 
equivalent, which represents an approximately 40-degree horizontal view angle. The precise photograph coordinates and 
elevations should be collected using a high accuracy GPS unit. 
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c) Provide a supporting map (or maps) showing project features and 

visual resource management areas. Provide associated GIS data. 

5.1.2 Regulatory Setting 

5.1.2.1: Regulatory Setting. Identify applicable federal, state, and local 

laws, policies, and standards regarding aesthetics and visual resource 

management. 

  

5.1.3 Impact Questions 

5.1.3.1: Impact Questions. The impact questions include all aesthetic 

impact questions in the current version of CEQA Guidelines, Appendix G.  

5.1.3.2: Additional CEQA Impact Questions: None. 

  

5.1.4 Impact Analysis 

5.1.4.1: Visual Impact Analysis. Provide an impact analysis for each 

checklist item identified in CEQA Guidelines Appendix G for this resource 

area and any additional impact questions listed above. 

  

The following information will be included in the PEA or a technical Appendix to support the 

aesthetic impact analysis: 

5.1.4.2: Analysis of Selected Viewpoints. Identify the methodology and 

assumptions that were applied in selecting key observation points for 

visual simulation. It is recommended that viewpoints are selected where 

viewers may be sensitive to visual change (public views) and in areas 

that are visually sensitive, or heavily trafficked or visited.23 

  

5.1.4.3: Visual Simulation 

a) Identify methodology and assumptions for completing the visual 

simulations. The simulations should include photorealistic 3-D 

models of project features and any land changes within the KOP 

view. The visual simulations should depict conditions: 

i. Immediately following construction, and 

ii. After vegetation establishment in all areas of temporary 

impact to illustrate the visual impact from vegetation 

removal.  

b) Provide high resolution images for the visual simulations.  

  

5.1.4.4: Analysis of Visual Change 

a) Identify the methodology and assumptions for completing the visual 

change analysis.24 The methodology should be consistent with 

applicable visual resource management criteria. 

b) Provide a description of the visual change for each selected 

viewpoint. Describe any conditions that would change over time, 

such as vegetation growth. 

  

 

23 The KOP selection process should be discussed with CPUC during Pre-filing 
24 The visual impact assessment methodology should be discussed with CPUC during Pre-filing 
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c) Describe the effects of visual change that would result in the entire 

project area, as indicated by the selected viewpoints that were 

simulated and analyzed. 

5.1.4.5: Lighting and Marking. Identify all new sources of permanent 

lighting. Identify any proposed structures or lines that could require FAA 

notification. Identify any structures or line segments that could require 

lighting and marking based on flight patterns and FAA or military 

requirements. Provide supporting documentation in an Appendix (e.g., 

FAA notice and criteria tool results). 

  

5.1.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.2 Agriculture and Forestry Resources 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.2.1 Environmental Setting 

5.2.1.1: Agricultural Resources and GIS 

a) Identify all agricultural resources that occur within the project area 

including: 

i. Areas designated as Prime Farmland, Unique Farmland, or 

Farmland of Statewide Importance 

ii. Areas under Williamson Act contracts and provide information 

on the status of the Williamson Act contract 

iii. Any areas zoned for agricultural use in local plans 

iv. Areas subject to active agricultural use 

b) Provide GIS data for agricultural resources within the proposed 

project area. 

  

5.2.1.2: Forestry Resources and GIS 

a) Identify all forestry resources within the project area including: 

i. Forest land as defined in Public Resources Code 12220(g)25  

ii. Timberland as defined in Public Resource Code section 4526 

iii. Timberland zoned Timberland Production as defined in 

Government Code section 51104(g) 

b) Provide GIS data for all forestry resources within the proposed 

project area. 

  

5.2.2 Regulatory Setting 

5.2.2: Agriculture and Forestry Regulations. Identify all federal, state, 

and local policies for protection of agricultural and forestry resources 

that apply to the proposed project.  

  

 

25  Forest land is defined in Public Resources Code as, “land that can support 10 percent native tree cover of any species, 
including hardwoods, under natural conditions, and that allows for management of one or more forest resources, including 
timber, aesthetics, fish and wildlife, biodiversity, water quality, recreation, and other public benefits.” 
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5.2.3 Impact Questions 

5.2.3.1: Agriculture and Forestry Impact Questions. The impact 

questions include all agriculture and forestry impact questions in the 

current version of CEQA Guidelines, Appendix G. 

5.2.3.2: Additional CEQA Impact Questions: None. 

  

5.2.4 Impact Analyses  

5.2.4.1: Agriculture and Forestry Impacts. Provide an impact analysis for 

each checklist item identified in CEQA Guidelines Appendix G for this 

resource area and any additional impact questions listed above. 

  

Incorporate the following discussions into the analysis of impacts: 

5.2.4.2: Prime Farmland Soil Impacts. Calculate the acreage of Prime 

Farmland soils that would be affected by construction and operation 

and maintenance. 

  

5.2.4.3. Williamson Act Impacts. Describe the approach to resolve 

potential conflicts with Williamson Act contract (if applicable) 

  

5.2.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.3 Air Quality 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.3.1 Environmental Setting 

5.3.1.1: Air Quality Plans Identify and describe all applicable air quality 

plans and attainment areas. Identify the air basin(s) for the project area. 

If the project is located in more than one attainment area and/or air 

basin, provide the extent in each attainment area and air basin. 

  

5.3.1.2: Air Quality. Describe existing air quality in the project area. 

a) Identify existing air quality exceedance of National Ambient Air 

Quality Standards and California Ambient Air Quality Standards in 

the air basin. 

b) Provide the number of days that air quality in the area exceeds 

state and federal air standards for each criteria pollutant that 

where air quality standards are exceeded. 

c) Provide air quality data from the nearest representative air 

monitoring station(s). 

  

5.3.1.3: Sensitive Receptor Locations. Identify the location and types of 

each sensitive receptor locations26 within 1,000 feet of the project area. 

Provide GIS data for sensitive receptor locations. 

  

 

26  Sensitive Receptor locations may include hospitals, schools, and day care centers, and such other locations as the air district 
board or California Air Resources Board may determine (California Health and Safety Code § 42705.5(a)(5)). 
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5.3.2 Regulatory Setting 

5.3.2.1: Regulatory Setting. Identify applicable federal, state, and local 

laws, policies, and standards regarding aesthetics and visual resource 

management. 

  

5.3.2.2: Air Permits. Identify and list all necessary air permits.   

5.3.3 Impact Questions 

5.3.3.1: Impact Questions. The impact questions include all air quality 

impact questions in the current version of CEQA Guidelines, Appendix G. 

5.3.3.2: Additional CEQA Impact Questions: None. 

  

5.3.4 Impact Analysis 

5.3.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines Appendix G for this resource area 

and any additional impact questions listed above. 

  

The following information will be presented in the PEA or a technical Appendix to support the air 

quality impact analysis: 

5.3.4.2: Air Quality Emissions Modeling. Model project emissions using 

the most recent version of CalEEMod and/or a current version of other 

applicable modeling program. Provide all model input and output data 

sheets in Microsoft Excel format to allow CPUC to evaluate whether 

project data was entered into the modeling program accurately. The 

assumptions used in the air quality modeling must be consistent with all 

PEA information about the project’s schedule, workforce, and 

equipment. The following information will be addressed in the 

emissions modeling, Air Quality Appendix, and PEA: 

a) Quantify the expected emissions of criteria pollutants from all 

project-related sources. Quantify emissions for both construction 

and operation (e.g., compressor equipment).  

b) Identify manufacturer’s specifications for all proposed new 

emission sources. For proposed new, additional, or modified 

compressor units, include the horsepower, type, and energy source. 

c) Describe any emission control systems that are included in the air 

quality analysis (e.g., installation of filters, use of EPA Tier II, III, or IV 

equipment, use of electric engines, etc.). 

d) When multiple air basins may be affected by the project, model air 

emissions within each air basin and provide a narrative (supported 

by calculations) that clearly describes the assumptions around the 

project activities considered for each air basin. Provide modeled 

emissions by attainment area or air basin (supported by 

calculations). 
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5.3.4.3: Air Quality Emissions Summary. Provide a table summarizing 

the air quality emissions for the project and applicable thresholds for 

each applicable attainment area. Include a summary of uncontrolled 

emissions (prior to application of any APMs) and controlled emissions 

(after application of APMs). Clearly identify the assumptions that were 

applied in the controlled emissions estimates. 

  

5.3.4.4: Health Risk Assessment. Complete a Health Risk Assessment 

when air quality emissions have the potential to lead to human health 

impacts27. If health impacts are not anticipated from project emissions, 

the analysis should clearly describe why emissions would not lead to 

health impacts. 

  

5.3.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.4 Biological Resources 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.4.1 Environmental Setting 

5.4.1.1: Biological Resources Technical Report. Provide a Biological 

Resources Technical Report as an Appendix to the PEA that includes all 

information specified in Attachment 2. 

  

The following biological resources information will be presented in the PEA: 

5.4.1.2: Survey Area (Local Setting). Identify and describe the biological 

resources survey area as documented in the Biological Resources 

Technical Report. All temporary and permanent project areas must be 

within the survey area. 

  

5.4.1.3: Vegetation Communities and Land Cover 

a) Identify, describe, and quantify vegetation communities and land 

cover types within the biological resources survey area.  

b) Clearly identify any sensitive natural vegetation communities that 

meet the definition of a biological resource under CEQA (i.e., rare, 

designated, or otherwise protected), such as, but not limited to, 

riparian habitat. 

c) Provide a supporting map (or maps) showing project features and 

vegetation communities and land cover type.  

  

 

27  Refer to Office of Environmental Health Hazard Assessment (OEHHA) most recent guidance for preparation of Health Risk 
Assessments to determine whether a Health Risk Assessment is required for the project. The need for an HRA should also be 
discussed with CPUC during Pre-filing. 



Guidelines for Energy Project Applications Requiring CEQA Compliance: Pre-filing and PEAs 

November 12, 2019 

50 

 

5.4.1.4: Aquatic Features 

a) Identify, describe, and quantify aquatic features within the 

biological resources survey area that may provide potentially 

suitable aquatic habitat for rare and special-status species. 

b) Identify and quantify potentially jurisdictional aquatic features 

and delineated wetlands, according to the Wetland Delineation 

Report and Biological Resources Technical Report. 

c) Provide a supporting map (or maps) showing project features 

and aquatic resources. 

  

5.4.1.5: Habitat Assessment. Identify rare and special-status species 

with potential to occur in the project region (approximately a 5-mile 

buffer but may be larger if necessary). For each species, provide the 

following information: 

a) Common and scientific name 

b) Status and/or rank 

c) Habitat characteristics (i.e., vegetation communities, elevations, 

seasonal changes, etc.) 

d) Blooming characteristics for plants 

e) Breeding and other dispersal (range) behavior for wildlife 

f) Potential to occur within the survey area (i.e., Present, High 

Potential, Moderate Potential, Low Potential, or Not Expected), 

with justification based on the results of the records search, 

survey findings, and presence of potentially suitable habitat 

g) Specific types and locations of potentially suitable habitat that 

correspond to the vegetation communities and land cover and 

aquatic features 

  

5.4.1.6: Critical Habitat 

a) Identify and describe any critical habitat for rare or special-

status species within and surrounding the project area 

(approximately a 5-mile buffer). 

b) Provide a supporting map (or maps) showing project features 

and critical habitat.  

  

5.4.1.7: Native Wildlife Corridors and Nursery Sites 

a) Identify and describe regional and local wildlife corridors within 

and surrounding the project area (approximately a 5-mile 

buffer), including but not limited to, landscape and aquatic 

features that connect suitable habitat in regions otherwise 

fragmented by terrain, changes in vegetation, or human 

development.  

b) Identify and describe regional and local native wildlife nursery 

sites within and surrounding the project area (approximately a 

5-mile buffer), as identified through the records search, surveys, 

and habitat assessment. 
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c) Provide a supporting map (or maps) showing project features, 

native wildlife corridors, and native nursery sites. 

5.4.1.8: Biological Resource Management Areas 

a) Identify any biological resource management areas (i.e., 

conservation or mitigation areas, HCP or NCCP boundaries, etc.) 

within and surrounding the project area (approximately 5-mile 

buffer). 

b) Identify and quantify any project areas within biological 

resource management areas. 

c) Provide a supporting map (or maps) showing project features 

and biological resource management areas. 

  

5.4.2 Regulatory Setting 

5.4.2.1: Regulatory Setting. Identify applicable federal, state, and local 

laws, policies, and standards regarding biological resources.  

  

5.4.2.2: Habitat Conservation Plan. Provide a copy of any relevant 

Habitat Conservation Plan. 

  

5.4.3 Impact Questions 

5.4.3.1: Impact Questions. The impact questions include all biological 

resource impact questions in the current version of CEQA Guidelines, 

Appendix G. 

5.4.3.2: Additional CEQA Impact Question:  

Would the project create a substantial collision or electrocution risk for 

birds or bats? 

  

5.4.4 Impact Analysis 

5.4.4.1: Impact Analysis Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for Biological Resources 

and any additional impact questions listed above.  

  

The following information will be included in the impact analysis: 

5.4.4.2: Quantify Habitat Impacts. Provide the area of impact in acres 

by each habitat type. Quantify temporary and permanent impacts. For 

all temporary impacts provide the following: 

a) Description of the restoration and revegetation approach 

b) Vegetation species that would be planted within the area of 

temporary disturbance 

c) Procedures to reduce invasive weed encroachment within areas 

of temporary disturbance 

d) Expected timeframe for restoration of the site 

  

5.4.4.3: Special-Status Species Impacts. Identify anticipated impacts on 

special-status species. Identify any take permits that are anticipated for 

the project. If an existing habitat conservation plan (HCP) or natural 

communities conservation plan (NCCP) would be used for the project, 

provide current accounting of take coverage included in the HCP/NCCP 
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to demonstrate that there is sufficient habitat coverage remaining 

under the existing permit. 

5.4.4.4: Wetland Impacts. Quantify the area (in acres) of temporary and 

permanent impacts on wetlands. Include the following details: 

a) Provide a table identifying all wetlands, by milepost and length, 

crossed by the project and the total acreage of each wetland 

type that would be affected by construction. 

b) Discuss construction and restoration methods proposed for 

crossing wetlands. 

c) If wetlands would be filled or permanently lost, describe 

proposed measures to compensate for permanent wetland 

losses. 

d) If forested wetlands would be affected, describe proposed 

measures to restore forested wetlands following construction. 

  

5.4.4.5: Avian Impacts. Describe avian obstructions and risk of 

electrocution from the project. Describe any standards that will be 

implemented as part of the project to reduce the risk of collision and 

electrocution. 

  

5.4.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.5 Cultural Resources28 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.5.1 Environmental Setting 

5.5.1.1: Cultural Resource Reports. Provide a cultural resource 

inventory and evaluation report that addresses the technical 

requirement provided in Attachment 3. 

  

5.5.1.2: Cultural Resources Summary. Summarize cultural resource 

survey and inventory results and survey methods. Do not provide any 

confidential cultural resource information within the PEA chapter.  

  

5.5.1.3: Cultural Resource Survey Boundaries. Provide a map with 

mileposts showing the boundaries of all survey areas in the report. 

Provide the GIS data for the survey area. Provide confidential GIS data 

for the resource locations and boundaries separately under confidential 

cover. 

  

5.5.2 Regulatory Setting 

5.5.2.1: Regulatory Setting. Identify applicable federal and state 

regulations for protection of cultural resources. 

  

 

28 For a description and evaluation of cultural resources specific to Tribes, see Section 5.18, Tribal Cultural Resources. 
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5.5.3 Impact Questions 

5.5.3.1: Impact Questions. The impact questions include all cultural 

resource impact questions in the current version of CEQA Guidelines, 

Appendix G. 

5.5.3.2: Additional CEQA Impact Questions: None. 

  

5.5.4 Impact Analysis 

5.5.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis 

5.5.4.2: Human Remains. Describe the potential for encountering 

human remains or grave goods during the trenching or any other phase 

of construction. Describe the procedures that would be used if human 

remains are encountered. 

  

5.5.4.3: Resource Avoidance. Describe avoidance procedures that 

would be implemented to avoid known resources. 

  

5.5.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.6 Energy 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.6.1 Environmental Setting 

5.6.1.1: Existing Energy Use. Identify energy use of existing 

infrastructure if the proposed project would replace or upgrade an 

existing facility. 

  

5.6.2 Regulatory Setting 

5.6.2.1: Regulatory Setting. Identify applicable federal, state, or local 

regulations or policies applicable to energy use for the proposed 

project. 

  

5.6.3 Impact Questions 

5.6.3.1: Impact Questions: The impact questions include all energy 

impact questions in the current version of CEQA Guidelines, Appendix 

G. 

5.6.3.2: Additional CEQA Impact Question:  

Would the project add capacity for the purpose of serving a non-

renewable energy resource? 
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5.6.4 Impact Analysis 

5.6.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.6.4.2: Nonrenewable Energy. Identify renewable and non-renewable 

energy projects that may interconnected to or be supplied by the 

proposed project. 

  

5.6.4.3: Fuels and Energy Use 

a) Provide an estimation of the amount of fuels (gasoline, diesel, 

helicopter fuel, etc.) that would be used during construction and 

operation and maintenance of the project. Fuel estimates should 

be consistent with Air Quality calculations supporting the PEA.  

b) Provide the following information on energy use: 

i. Total energy requirements of the project by fuel type and 

end use 

ii. Energy conservation equipment and design features 

iii. Identification of energy supplies that would serve the project 

  

5.6.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.7 Geology, Soils, and Paleontological Resources 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.7.1 Environmental Setting 

5.7.1.1: Regional and Local Geologic Setting. Briefly describe the 

regional and local physiography, topography, and geologic setting in 

the project area.  

  

5.7.1.2: Seismic Hazards 

a) Provide the following information on potential seismic hazards in 

the project area: 

i. Identify and describe regional and local seismic risk 

including any active faults within and surrounding the 

project area (will be a 10-mile buffer unless otherwise 

instructed in writing by CEQA Unit Staff during Pre-filing) 

ii. Identify any areas that are prone to seismic-induced 

landslides 

iii. Provide the liquefaction potential for the project area  

b) Provide a supporting map (or maps) showing project features and 

major faults, areas of landslide risk, and areas at high risk of 

liquefaction. Provide GIS data for all faults, landslides, and areas 

of high liquefaction potential. 
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5.7.1.3: Geologic Units. Identify and describe the types of geologic 

units in the project area. Include the following information for each 

geologic unit:  

a) Summarize the geologic units within the project area. 

b) Identify any previous landslides in the area and any areas that 

are at risk of landslide. 

c) Identify any unstable geologic units. 

d) Provide a supporting map (or maps) showing project features 

and geologic units. Clearly identify any areas with potentially 

hazardous geologic conditions. Provide associated GIS data. 

  

5.7.1.4: Soils. Identify and describe the types of soils in the project 

area. 

a) Summarize the soils within the project area. 

b) Clearly identify any soils types that could be unstable (e.g., at 

risk of lateral spreading, subsidence, liquefaction, or collapse).  

c) Provide information on erosion susceptibility for each soil type 

that occurs in the project area. 

d) Provide a supporting map (or maps) showing project features 

and soils. Provide associated GIS data. 

  

5.7.1.5: Paleontological Report. Provide a paleontological report that 

includes the following: 

a) Information on any documented fossil collection localities 

within the project area and a 500-foot buffer. 

b) A paleontological resource sensitivity analysis based on 

published geological mapping and the resource sensitivity of 

each rock type. 

c) Supporting maps and GIS data. 

  

5.7.2 Regulatory Setting 

5.7.2.1: Regulatory Setting. Identify applicable federal, state, and local 

laws, policies, and standards regarding geology, soils, and 

paleontological resources. 

  

5.7.3 Impact Questions 

5.7.3.1: Impact Questions. The impact questions include all geology, 

soils, and paleontological resource impact questions in the current 

version of CEQA Guidelines, Appendix G. 

5.7.3.2: Additional CEQA Impact Questions: None. 

  

5.7.4 Impact Analysis 

5.7.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 
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5.7.4.2: Geotechnical Requirements. Identify any geotechnical 

requirements that would be implemented to address effects from 

unstable geologic units or soils. Describe how the recommendation 

would be applied (i.e., when and where). 

  

5.7.4.3: Paleontological Resources. Identify the potential to disturb 

paleontological resources based on the depth of proposed excavation 

and paleontological sensitivity of geologic units within the project area.  

  

5.7.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.8 Greenhouse Gas Emissions 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.8.1 Environmental Setting 

5.8.1.1: GHG Setting. Provide a description of the setting for 

greenhouse gases (GHGs). The setting should consider any GHG 

emissions from existing infrastructure that would be upgraded or 

replaced by the proposed project. 

  

5.8.2 Regulatory Setting 

5.8.2.1: Regulatory Setting. Identify applicable federal, state, and local 

laws, policies, and standards for greenhouse gases. 

  

5.8.3 Impact Questions 

5.8.3.1 Impact Questions. The impact questions include all greenhouse 

gas impact questions in the current version of CEQA Guidelines, 

Appendix G. 

5.8.3.2: Additional CEQA Impact Questions: None. 

  

5.8.4 Impact Analysis 

5.8.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above.  

  

Include the following information in the impact analysis: 

5.8.4.2: GHG Emissions. Provide a quantitative assessment of GHG 

emissions for construction and operation and maintenance of the 

proposed project. Provide model results and all model files. Modeling 

will be conducted using the latest version of the emissions model at 

the time of application filing (e.g., most recent version of CalEEMod). 

GHG emissions will be provided for the following conditions:  

a) Uncontrolled emissions (before APMs are applied) 

b) Controlled emissions considering application of APMs 

i. Based on the modeled GHG emissions, quantify the 

project’s contribution to and analyze the project’s effect on 
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climate change. Identify and provide justification for the 

timeframe considered in the analysis. 

ii. Discuss any programs already in place to reduce GHG 

emissions on a system-wide level. This includes the 

Applicant’s voluntary compliance with the EPA SF6 

reduction program, reductions from energy efficiency, 

demand response, LTPP, etc. 

iii. For any significant impacts, identify potential strategies that 

could be employed by the project to reduce GHGs during 

construction or operation and maintenance consistent with 

OPR Advisory on CEQA and Climate Change. 

Natural Gas Storage 

5.8.4.3: Natural Gas Storage Accident Conditions. In addition to the 

requirements above, identify the potential GHG emissions that could 

result in the event of a gas leak. 

  

5.8.4.4: Monitoring and Contingency Plan. Provide a comprehensive 

monitoring plan that would be implemented during project operation 

to monitor for gas leaks. The plan should identify a monitoring 

schedule, description of monitoring activities, and actions to be 

implemented if gas leaks are observed. 

  

5.8.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.9 Hazards, Hazardous Materials, and Public Safety29 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.9.1 Environmental Setting 

5.9.1.1: Hazardous Materials Report. Provide a Phase I Environmental 

Site Assessment or similar hazards report for the proposed project 

area. Describe any known hazardous materials locations within the 

project area and the status of the site. 

  

5.9.1.2: Airport Land Use Plan. Identify any airport land use plan(s) 

within the project area. 

  

5.9.1.3: Fire Hazard. Identify if the project occurs within federal, state, 

or local fire responsibility areas and identify the fire hazard severity 

rating for all project areas, including temporary work areas and access 

roads. 

  

5.9.1.4: Metallic Objects. For electrical projects, identify any metallic 

pipelines or cables within 25 feet of the project. 

  

 

29  For fire risk specific to state responsibility areas or lands classified as very high fire hazard severity zones, see Section 5.20, 
Wildfire. 
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5.9.1.5: Pipeline History (for Natural Gas Projects). Provide a narrative 

describing the history of the pipeline system(s) to which the project 

would connect, list of previous owner and operators, and detailed 

summary of the pipeline systems’ safety and inspection history. 

  

5.9.2 Regulatory Setting 

5.9.2.1: Regulatory Setting. Identify applicable federal, state, and local 

laws, policies, and standards for hazards, hazardous materials, and 

public safety. 

  

5.9.2.2: Touch Thresholds. Identify applicable standards for protection 

of workers and the public from shock hazards. 

  

5.9.3 Impact Questions 

5.9.3.1: Impact Questions. The impact questions include all hazards 

and hazardous materials impact questions in the current version of 

CEQA Guidelines, Appendix G. 

5.9.3.2: Additional CEQA Impact Questions: 

a) Would the project create a significant hazard to air traffic from 

the installation of new power lines and structures? 

b) Would the project create a significant hazard to the public or 

environment through the transport of heavy materials using 

helicopters? 

c) Would the project expose people to a significant risk of injury 

or death involving unexploded ordnance? 

d) Would the project expose workers or the public to excessive 

shock hazards? 

  

5.9.4 Impact Analysis 

5.9.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.9.4.2: Hazardous Materials. Identify the hazardous materials (i.e., 

chemicals, solvents, lubricants, and fuels) that would be used during 

construction and operation of the project. Estimate the quantity of 

each hazardous material that would be stored on site during 

construction and operation.  

  

5.9.4.3: Air Traffic Hazards. If the project involves construction of 

above-ground structures (including structure replacement) within the 

airport land use plan area, provide a discussion of how the project 

would or would not conflict with height restrictions identified in the 

airport land use plan and how the project would comply with any FAA 

or military requirements for the above ground facilities. 

  

5.9.4.4: Accident or Upset Conditions. Describe how the project 

facilities would be designed, constructed, operated, and maintained to 
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minimize potential hazard to the public from the failure of project 

components as a result of accidents or natural catastrophes. 

5.9.4.5: Shock Hazard. For electricity projects, identify infrastructure 

that may be susceptible to induced current from the proposed project. 

Describe strategies (e.g., cathodic protection) that the project would 

employ to reduce shock hazards and avoid electrocution of workers or 

the public. 

  

For Natural Gas and Gas Storage: 

5.9.4.6: Health and Safety Plan. Include in the Health and Safety Plan, 

plans for addressing gas leaks, fires, etc. Identify sensitive receptors, 

methods of evacuation, and protection measures. The Plan will be 

provided as an Appendix to the PEA. 

  

5.9.4.7: Health Risk Assessment. Provide a Health Risk Assessment 

including risk from potential gas leaks, fires, etc. Identify sensitive 

receptors that would be affected and potential impacts on them if 

there is a gas release.30 

  

5.9.4.8: Gas Migration. Describe potential for and effects of gas 

migration through natural and manmade pathways. 

a) Provide Applicant Proposed Measures for avoiding gas emissions 

at the surface from gas migration pathways. 

b) Provide Applicant Proposed Measures for avoiding emissions of 

mercaptan and/or other odorizing agents. 

  

5.9.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.10 Hydrology and Water Quality 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.10.1 Environmental Setting 

5.10.1.1: Waterbodies. Identify by milepost all ephemeral, 

intermittent, and perennial surface waterbodies crossed by the project. 

For each, list its water quality classification, if applicable. 

  

5.10.1.2: Water Quality. Identify any downstream waters that are on 

the state 303(d) list and identify whether a total maximum daily load 

(TMDL) has been adopted or the date for adoption of a TMDL. Identify 

existing sources of impairment for downstream waters. Describe any 

management plans that are in place for downstream waters. 

  

5.10.1.3: Groundwater Basin. Identify all known EPA and state 

groundwater basins and aquifers crossed by the project. 

  

 

30Refer to the requirements for Health Risk Assessments in Section 5.3.4.4. 
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5.10.1.4: Groundwater Wells and Springs. Identify the locations of all 

known public and private groundwater supply wells and springs within 

150 feet of the project area. 

  

5.10.1.5: Groundwater Management. Identify the groundwater 

management status of any groundwater resources in the project area 

and any groundwater resources that may be used by the project. 

Describe if groundwater resources in the basin have been adjudicated. 

Identify any sustainable groundwater management plan that has been 

adopted for groundwater resources in the project area or describe the 

status of groundwater management planning in the area.  

  

5.10.2 Regulatory Setting 

5.10.2.1: Regulatory Setting. Identify applicable federal, state, and 

local laws, policies, and standards regarding hydrologic and water 

quality.  

  

5.10.3 Impact Questions 

5.10.3.1: Impact Questions. The impact questions include all hydrology 

and water quality impact questions in the current version of CEQA 

Guidelines, Appendix G. 

5.10.3.2: Additional CEQA Impact Questions: None. 

  

5.10.4 Impact Analysis 

5.10.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in the current version of CEQA Guidelines, Appendix G 

for this resource area and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.10.4.2: Hydrostatic Testing. Identify all potential sources of 

hydrostatic test water, quantity of water required, withdrawal 

methods, treatment of discharge, and any waste products generated. 

  

5.10.4.3: Water Quality Impacts. Describe impacts to surface water 

quality, including the potential for accelerated soil erosion, 

downstream sedimentation, and reduced surface water quality.  

  

5.10.4.4: Impermeable Surfaces. Describe increased run-off and 

impacts on groundwater recharge due to construction of impermeable 

surfaces. Provide the acreage of new impermeable surfaces that will be 

created as a result of the project. 

  

5.10.4.5: Waterbody Crossings. Identify by milepost all waterbody 

crossings. Provide the following information for crossing: 

a) Identify whether the waterbody has contaminated waters or 

sediments. 

b) Describe the waterbody crossing method and any approaches to 

avoid the waterbody.  

c) Describe typical additional work area and staging area 

requirements at waterbody and wetland crossings. 

  



Guidelines for Energy Project Applications Requiring CEQA Compliance: Pre-filing and PEAs 

November 12, 2019 

61 

 

d) Describe any dewatering or water diversion that will be required 

during construction near the waterbody. Identify treatment 

methods for any dewatering. 

e) Describe any proposed restoration methods for work near or 

within the waterbody. 

5.10.4.6: Groundwater Impacts. If water would be obtained from 

groundwater supplies, evaluate the project’s consistency with any 

applicable sustainable groundwater management plan.  

  

5.10.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.11 Land Use and Planning 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.11.1 Environmental Setting 

5.11.1.1: Land Use. Provide a description of land uses within the area 

traversed by the project route as designated in the local General Plan 

(e.g., residential, commercial, agricultural, open space, etc.). 

  

5.11.1.2: Special Land Uses. Identify by milepost and segment all 

special land uses within the project area including: 

a) All land administered by federal, state, or local agencies, or private 

conservation organizations 

b) Any designated coastal zone management areas 

c) Any designated or proposed candidate National or State Wild and 

Scenic Rivers crossed by the project 

d) Any national landmarks 

  

5.11.1.3: Habitat Conservation Plan. Provide a copy of any Habitat 

Conservation Plan applicable to the project area or proposed project. 

Also required for Section 5.4, Biological Resources. 

  

5.11.2 Regulatory Setting 

5.11.2.1: Regulatory Setting. Identify applicable federal, state, and 

local laws, policies, and standards for land use and planning. 

  

5.11.3 Impact Questions 

5.11.3.1: Impact Questions. The impact questions include all land use 

questions in the current version of CEQA Guidelines, Appendix G. 

5.11.3.2: Additional CEQA Impact Questions: None. 

  

5.11.4 Impact Analysis 

5.11.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 
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5.11.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.12 Mineral Resources 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.12.1 Environmental Setting 

5.12.1.1: Mineral Resources. Provide information on the following 

mineral resources within 0.5 mile of the proposed project area: 

a) Known mineral resources  

b) Active mining claims 

c) Active mines 

d) Resource recovery sites 

  

5.12.2 Regulatory Setting 

5.12.2.1: Regulatory Setting. Identify applicable federal, state, and 

local laws, policies, and standards for minerals. 

  

5.12.3 Impact Questions 

5.12.3.1: Impact Questions. The impact questions include all mineral 

resource impact questions in the current version of CEQA Guidelines, 

Appendix G. 

5.12.3.2: Additional CEQA Impact Questions: None. 

  

5.12.4 Impact Analysis 

5.12.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

5.12.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.13 Noise 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.13.1 Environmental Setting 

5.13.1.1: Noise Sensitive Land Uses. Identify all noise sensitive land 

uses within 1,000 feet of the proposed project. Provide GIS data for 

sensitive receptors within 1,000 feet of the project. 

  

5.13.1.2: Noise Setting. Provide the existing noise levels (Lmax, Lmin, 

Leq, and Ldn sound level and other applicable noise parameters) at 

noise sensitive areas near the proposed project. All noise measurement 

data and the methodology for collecting the data will be provided in a 

noise study as an Appendix to the PEA. 
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5.13.2 Regulatory Setting 

5.13.2.1: Regulatory Setting. Identify applicable state, and local laws, 

policies, and standards for noise. 

  

5.13.3 Impact Questions 

5.13.3.1 Impact Questions. The impact questions include all noise 

questions in the current version of CEQA Guidelines, Appendix G. 

5.13.3.2: Additional CEQA Impact Questions: None. 

  

5.13.4 Impact Analysis 

5.13.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.13.4.2: Noise Levels 

a) Identify noise levels for each piece of equipment that could be 

used during construction. 

b) Provide a table that identifies each phase of construction, the 

equipment used in each construction phase, and the length of 

each phase at any single location (see example in  

Table 7 below). 

c) Estimate cumulative equipment noise levels for each phase of 

construction. 

d) Include phases of operation if noise levels during operation have 

the potential to frequently exceed pre-project existing conditions. 

e) Identify manufacturer’s specifications for equipment and describe 

approaches to reduce impacts from noise. 

  

 

Table 7. Construction Noise Levels 

 

For Natural Gas:   

5.13.4.3: Compressor Station Noise. Provide site plans of compressor 

stations or other noisy, permanent equipment, showing the location of 

the nearest noise sensitive areas within 1 mile of the proposed ROW. If 

new compressor station sites are proposed, measure or estimate the 

existing ambient sound environment based on current land uses and 
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activities. For existing compressor stations (operated at full load), 

include the results of a sound level survey at the site property line and 

nearby noise-sensitive areas. Include a plot plan that identifies the 

locations and duration of noise measurements. 

5.13.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.14 Population and Housing 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.14.1 Environmental Setting 

5.14.1.1: Population Estimates. Identify population trends for the 

areas (county, city, town, census designated place) where the project 

would take place. 

  

5.14.1.2: Housing Estimates. Identify housing estimates and 

projections in areas where the project would take place. 

  

5.14.1.3: Approved Housing Developments 

a) Provide the following information for all housing development 

projects within 1 mile of the proposed project that have been 

recently approved or may be approved around the PEA and 

application filing date: 

i. Project name 

ii. Location 

iii. Number of units and estimated population increase 

iv. Approval date and construction status 

v. Contact information for developer (provided in the public 

outreach Appendix) 

b) Ensure that the project information provided above is consistent 

with the PEA analysis of cumulative project impacts. 

  

5.14.2 Regulatory Setting 

5.14.2.1: Regulatory Setting. Identify any applicable federal, state or 

local laws or regulations that apply to the project. 

  

5.14.3 Impact Questions 

5.14.3.1: Impact Questions. The impact questions include all 

population and housing impact questions in the current version of 

CEQA Guidelines, Appendix G. 

5.14.3.2: Additional CEQA Impact Questions: None. 

  

5.14.4 Impact Analysis 

5.14.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 
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Include the following information in the impact analysis: 

5.14.4.2: Impacts to Housing. Identify if any existing or proposed 

homes occur within the footprint of any proposed project elements or 

right-of-way. Describe housing impacts (e.g., demolition and relocation 

of residents) that may occur as a result of the proposed project. 

  

5.14.4.3: Workforce Impacts. Describe on-site manpower 

requirements, including the number of construction personnel who 

currently reside within the impact area, who would commute daily to 

the site from outside the impact area or would relocate temporarily 

within the impact area. Chapter 4 of this document can be referenced 

as applicable. Identify any permanent employment opportunities that 

would be create by the project and the workforce conditions in the 

area that the jobs would be created. 

  

5.14.4.4: Population Growth Inducing. Provide information on the 

project’s growth inducing impacts, if any. The information will include, 

but is not necessarily limited to, the following:  

a) Any economic or population growth in the surrounding 

environment that will directly or indirectly result from the project 

b) Any obstacles to population growth that the project would remove 

c) Any other activities directly or indirectly encouraged or facilitated 

by the project that would cause population growth leading to a 

significant effect on the environment, either individually or 

cumulatively 

  

5.14.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.15 Public Services  

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.15.1 Environmental Setting 

5.15.1.1 Service Providers 

a) Identify the following service providers that serve the project 

area and provide a map showing the service facilities that could 

serve the project: 

i. Police  

ii. Fire (identify service providers within local and state 

responsibility areas) 

iii. Schools 

iv. Parks 

v. Hospitals 
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b) Provide the documented performance objectives and data on 

existing emergency response times for service providers in the 

area (e.g., police or fire department response times). 

5.15.2 Regulatory Setting 

5.15.2.1 Regulatory Setting. Identify any applicable federal, state or 

local laws or regulations for public services that apply to the project.  

  

5.15.3 Impact Questions 

5.15.3.1: Impact Questions. The impact questions include all public 

services impact questions in the current version of CEQA Guidelines, 

Appendix G. 

5.15.3.2: Additional CEQA Impact Questions: None. 

  

5.15.4 Impact Analysis 

5.15.4.1 Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.15.4.2: Emergency Response Times 

a) Describe whether the project would impede ingress and egress 

of emergency vehicles during construction and operation. 

b) Include an analysis of impacts on emergency response times 

during project construction and operation, including impacts 

during any temporary road closures. Describe approaches to 

address impacts on emergency response times. 

  

5.15.4.3: Displaced Population. If the project would create permanent 

employment or displace people, evaluate the impact of the new 

employment or relocated people on governmental facilities and 

services and describe plans to reduce the impact on public services. 

  

5.15.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.16 Recreation 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.16.1 Environmental Setting 

5.16.1.1: Recreational Setting 

a) Describe the regional and local recreation setting in the project 

area including: 

i. Any recreational facilities or areas within and surrounding 

the project area (approximately 0.5-mile buffer) including 

the recreational uses of each facility or area 
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ii. Any available data on use of the recreational facilities 

including volume of use 

b) Provide a map (or maps) showing project features and 

recreational facilities and provide associated GIS data. 

5.16.2 Regulatory Setting 

5.16.2.1: Regulatory Setting. Identify applicable federal, state, and 

local laws, policies, and standards regarding recreation. 

  

5.16.3 Impact Questions 

5.16.3.1: Impact Questions. The impact questions include all 

recreation impact questions in the current version of CEQA Guidelines, 

Appendix G. 

5.16.3.2: Additional CEQA Impact Questions: 

a) Would the project reduce or prevent access to a designated 

recreation facility or area? 

b) Would the project substantially change the character of a 

recreational area by reducing the scenic, biological, cultural, 

geologic, or other important characteristics that contribute to 

the value of recreational facilities or areas? 

c) Would the project damage recreational trails or facilities? 

  

5.16.4 Impact Analysis 

5.16.4.1: Impact Analysis: Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

5.16.4.2: Impact Details. Clearly identify the maximum extent of each 

impact, and when and where the impacts would or would not occur. 

Organize the impact assessment by project phase, project component, 

and/or geographic area, as necessary. 

  

5.16.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.17 Transportation 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.17.1 Environmental Setting 

5.17.1.1: Circulation System. Briefly describe the regional and local 

circulation system in the project area, including modes of 

transportation, types of roadways, and other facilities that contribute 

to the circulation system. 

  

5.17.1.2: Existing Roadways and Circulation 

a) Identify and describe existing roadways that may be used to 

access the project site and transport materials during 
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construction or are otherwise adjacent to or crossed by linear 

project features. Provide the following information for each 

road: 

i. Name of the road 

ii. Jurisdiction or ownership (i.e., State, County, City, private, 

etc.) 

iii. Number of lanes in both directions of travel 

iv. Existing traffic volume (if publicly available data is 

unavailable or significantly outdated, then it may be 

necessary to collect existing traffic counts for road 

segments where large volumes of construction traffic would 

be routed or where lane or road closures would occur) 

v. Closest project feature name and distance 

b) Provide a supporting map (or maps) showing project features 

and the existing roadway network identifying each road 

described above. Provide associated GIS data. The GIS data 

should include all connected road segments within at least 5 

miles of the project. 

5.17.1.3: Transit and Rail Services 

a) Identify and describe transit and rail service providers in the 

region. 

b) Identify any rail or transit lines within 1,000 feet of the project 

area. 

c) Identify specific transit stops, and stations within 0.5 mile of 

the project. Provide the frequency of transit service. 

d) Provide a supporting map (or maps) showing project features 

and transit and rail services within 0.5 mile of the project area. 

Provide associated GIS data. 

  

5.17.1.4: Bicycle Facilities 

a) Identify and describe any bicycle plans for the region. 

b) Identify specific bicycle facilities within 1,000 feet of the 

project area. 

c) Provide a supporting map (or maps) showing project features 

and bicycle facilities. Provide associated GIS data. 

  

5.17.1.5: Pedestrian Facilities 

a) Identify and describe important pedestrian facilities near the 

project area that contribute to the circulation system, such as 

important walkways. 

b) Identify specific pedestrian facilities that would be near the 

project, including on the road segments identified per 5.17.1.2.  

c) Provide a supporting map (or maps) showing project features 

and important pedestrian facilities. Provide associated GIS 

data. 
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5.17.1.6: Vehicle Miles Traveled (VMT). Provide the average VMT for 

the county(s) where the project is located. 

  

5.17.2 Regulatory Setting 

5.17.2.1: Regulatory Setting. Identify applicable federal, state, and 

local laws, policies, and standards regarding transportation. 

  

5.17.3 Impact Questions 

5.17.3.1: Impact Questions. All impact questions for this resource area 

in the current version of CEQA Guidelines, Appendix G. 

5.17.3.2: Additional CEQA Impact Questions:  

a) Would the project create potentially hazardous conditions for 

people walking, bicycling, or driving or for public transit 

operations? 

b) Would the project interfere with walking or bicycling accessibility? 

c) Would the project substantially delay public transit? 

  

5.17.4 Impact Analysis 

5.17.4.1: Impact Analysis. Provide an impact analysis for each 

significance criteria identified in Appendix G of the CEQA Guidelines for 

transportation and any additional impact questions listed above31. 

  

Include the following information in the impact analysis: 

5.17.4.2: Vehicle Miles Traveled (VMT) 

a) Identify whether the project is within 0.5 mile of a major transit 

stop or a high-quality transit corridor. 

b) Identify the number of vehicle daily trips that would be generated 

by the project during construction and operation by light duty 

(e.g., worker vehicles) and heavy-duty vehicles (e.g., trucks). 

Provide the frequency of trip generation during operation. 

c) Quantify VMT generation for both project construction and 

operation. 

d) Provide an excel file with the VMT assumptions and model 

calculations, including all formulas and values. 

e) Evaluate the project VMT relative to the average VMT for the area 

in which the project is located. 

  

5.17.4.3: Traffic Impact Analysis. Provide a traffic impact study. The 

traffic impact study should be prepared in accordance with guidance 

from the relevant local jurisdiction or Caltrans, where appropriate.  

  

5.17.4.4: Hazards. Identify any traffic hazards that could result from 

construction and operation of the project. Identify any lane closures 

and traffic management that would be required to construct the 

project. 

  

 

31 Discuss with CPUC during Pre-filing whether a traffic study is needed. 
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5.17.4.5: Accessibility. Identify any closures of bicycle lanes, 

pedestrian walkways, or transit stops during construction or operation 

of the project. 

  

5.17.4.6: Transit Delay. Identify any transit lines that could be delayed 

by construction and operation of the project. Provide the maximum 

extent of the delay in minutes and the duration of the delay. 

  

5.17.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.18 Tribal Cultural Resources32 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.18.1 Environmental Setting 

5.18.1.1: Outreach to Tribes. Provide a list of all tribes that are on the 

Native American Heritage Commission (NAHC) list of tribes that are 

affiliated with the project area. Provide a discussion of outreach to 

Native American tribes, including tribes notified, responses received 

from tribes, and information of potential tribal cultural resources 

provided by tribes. Any information of potential locations of tribal 

cultural resources should be submitted in an Appendix under clearly 

marked confidential cover. Provide copies of all correspondence with 

tribes in an Appendix. 

  

5.18.1.2: Tribal Cultural Resources. Describe tribal cultural resources 

(TCRs) that are within the project area. 

a) Summarize the results of attempts to identify possible TCRs using 

publicly available documentary resources. The identification of 

TCRs using documentary sources should include review of 

archaeological site records and should begin during the 

preparation of the records search report (see Attachment 3). 

During the inventory phase, a formal site record would be 

prepared for any resource identified unless tribes object. 

b) Summarize attempts to identify TCRs by speaking directly with 

tribal representatives. 

  

5.18.1.3: Ethnographic Study. The ethnographic study should 

document the history of Native American use of the area and oral 

history of the area. 

  

5.18.2 Regulatory Setting 

5.18.2.1: Regulatory Setting. Identify any applicable federal, state or 

local laws or regulations for tribal cultural resources that apply to the 

project. 

  

 

32  For a description of historical resources and requirements for cultural resources that are not tribal cultural resources, refer to 
Section 5.5 Cultural Resources. 
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5.18.3 Impact Questions 

5.18.3.1: Impact Questions. The impact questions include all tribal 

cultural resources impact questions in the current version of CEQA 

Guidelines, Appendix G. 

5.18.3.2: Additional CEQA Impact Questions: None. 

  

5.18.4 Impact Analysis 

5.18.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.18.4.2: Information Provided by Tribes. Include an analysis of any 

impacts that were identified by the tribes during the Applicant’s 

outreach. 

  

5.18.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.19 Utilities and Service Systems 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.19.1 Environmental Setting 

5.19.1.1: Utility Providers. Identify existing utility providers and the 

associated infrastructure that serves the project area. 

  

5.19.1.2: Utility Lines. Describe existing utility infrastructure (e.g., 

water, gas, sewer, electrical, stormwater, telecommunications, etc.) 

that occurs in the project ROW. Provide GIS data and/or as-built 

engineering drawings to support the description of existing utilities and 

their locations. 

  

5.19.1.3: Approved Utility Projects. Identify utility projects that have 

been approved for construction within the project ROW but that have 

not yet been constructed.33 

  

5.19.1.4: Water Supplies. Identify water suppliers and the water 

source (e.g., aqueduct, well, recycled water, etc.). For each potential 

water supplier, provide data on the existing water capacity, supply, and 

demand. 

  

5.19.1.5: Landfills and Recycling. Identify local landfills that can accept 

construction waste and may service the project. Provide 

documentation of landfill capacity and estimated closure date. Identify 

any recycling centers in the area and opportunities for construction 

and demolition waste recycling. 

  

 

33 Note that this project information should be consistent with the cumulative project description included in Chapter 7. 
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5.19.2 Regulatory Setting 

5.19.2.1: Regulatory Setting. Identify any applicable federal, state or 

local laws or regulations for utilities that apply to the project.  

  

5.19.3 Impact Questions 

5.19.3.1: Impact Questions. All impact questions for this resource area 

in the current version of CEQA Guidelines, Appendix G. 

5.19.3.2: Additional CEQA Impact Question: 

Would the project increase the rate of corrosion of adjacent utility lines 

as a result of alternating current impacts? 

  

5.19.4 Impact Analysis 

5.19.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.19.4.2: Utility Relocation. Identify any project conflicts with existing 

utility lines. If the project may require relocation of existing utilities, 

identify potential relocation areas and analyze the impacts of 

relocating the utilities. Provide a map showing the relocated utility 

lines and GIS data for all relocations. 

  

5.19.4.3: Waste 

a) Identify the waste generated by construction, operation, and 

demolition of the project. 

b) Describe how treated wood poles would be disposed of after 

removal, if applicable. 

c) Provide estimates for the total amount of waste materials to 

be generated by waste type and how much of it would be 

disposed of, reused, or recycled. 

  

5.19.4.4: Water Supply 

a) Estimate the amount of water required for project construction 

and operation. Provide the potential water supply source(s). 

b) Evaluate the ability of the water supplier to meet the project 

demand under a multiple dry year scenario. 

c) Provide a discussion as to whether the proposed project meets 

the criteria for consideration as a project subject to Water 

Supply Assessment Requirements under Water Code Section 

10912. 

d) If determined to be necessary under Water Code Section 

10912, submit a Water Supply Assessment to support 

conclusions that the proposed water source can meet the 

project’s anticipated water demand, even in multiple dry year 

scenarios. Water Supply Assessments should be approved by 
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the water supplier and consider normal, single-dry, and 

multiple-dry year conditions. 

5.19.4.5: Cathodic Protection. Analyze the potential for existing 

utilities to experience corrosion due to proximity to the proposed 

project. Identify cathodic protection measures that could be 

implemented to reduce corrosion issues and where the measures may 

be applied. 

  

5.19.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   

5.20 Wildfire 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.20.1 Environmental Setting 

5.20.1.1: High Fire Risk Areas and State Responsibility Areas 

a) Identify areas of high fire risk or State Responsibility Areas 

(SRAs) within the project area. Provide GIS data for the 

Wildland Urban Interface (WUI) and Fire Hazard Severity Zones 

(FHSZ) mapping along the project alignment. Include areas 

mapped by CPUC as moderate and high fire threat districts as 

well as areas mapped by CalFire. 

b) Identify any areas the utility has independently identified as 

High FHSZ known to occur within the proposed project vicinity. 

  

5.20.1.2: Fire Occurrence. Identify all recent (within the last 10 years) 

large fires that have occurred within the project vicinity. For each fire, 

identify the following:  

a) Name of the fire  

b) Location of fire 

c) Ignition source and location of ignition 

d) Amount of land burned  

e) Boundary of fire area in GIS 

  

5.20.1.3: Fire Risk. Provide the following information for assessment of 

baseline fire risk in the area:  

a) Provide fuel modeling using Scott Burgan fuel models, or other 

model of similar quality. 

b) Provide values of wind direction and speed, relative humidity, 

and temperature for representative weather stations along the 

alignment for the previous 10 years, gathered hourly. 

c) Digital elevation models for the topography in the project 

region showing the relationship between terrain and wind 

patterns, as well as localized topography to show the effects of 

terrain on wind flow, and on a more local area to show effect 

of slope on fire spread. 

  



Guidelines for Energy Project Applications Requiring CEQA Compliance: Pre-filing and PEAs 

November 12, 2019 

74 

 

d) Describe vegetation fuels within the project vicinity and 

provide data in map format for the project vicinity. USDA Fire 

Effects Information System or similar data source should be 

consulted to determine high-risk vegetation types. Provide the 

mapped vegetation fuels data in GIS format. 

5.20.1.4: Values at Risk. Identify values at risk along the proposed 

alignment. Values at risk may include: Structures, improvements, rare 

habitat, other values at risk, (including utility-owned infrastructure) 

within 1000 feet of the project. Provide some indication as to its 

vulnerability (wood structures vs. all steel features). Communities 

and/or populations near the project should be identified with their 

proximity to the project defined. 

  

5.20.1.5: Evacuation Routes. Identify all evacuation routes that are 

adjacent to or within the project area. Identify any roads that lack a 

secondary point of access or exit (e.g., cul-de-sacs). 

  

5.20.2 Regulatory Setting 

5.20.2.1: Regulatory Setting. Identify applicable federal, state, and 

local laws, policies, and standards for wildfire. 

  

5.20.2.2: CPUC Standards. Identify any CPUC standards that apply to 

wildfire management of the new facilities. 

  

5.20.3 Impact Questions 

5.20.3.1: Impact Questions. All impact questions for this resource area 

in the current version of CEQA Guidelines, Appendix G. 

5.20.3.2: Additional CEQA Impact Questions: None. 

  

5.20.4 Impact Analysis 

5.20.4.1: Impact Analysis. Provide an impact analysis for each checklist 

item identified in CEQA Guidelines, Appendix G for this resource area 

and any additional impact questions listed above. 

  

Include the following information in the impact analysis: 

5.20.4.2: Fire Behavior Modeling. For any new electrical lines, provide 

modeling to support the analysis of wildfire risk. 

  

5.20.4.3: Wildfire Management. Describe approaches that would be 

implemented during operation and maintenance to manage wildfire 

risk in the area. Provide a copy of any Wildfire Management Plan. 

  

5.20.5 CPUC Draft Environmental Measures   

Refer to Attachment 4, CPUC Draft Environmental Measures.   
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5.21 Mandatory Findings of Significance34 

This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

5.21.1: Impact Assessment for Mandatory Findings of Significance. 

Provide an impact analysis for each of the mandatory findings of 

significance provided in Appendix G of the CEQA Guidelines. The 

impact analysis can reference relevant information and conclusion 

from the biological resources, cultural resources, air quality, hazards, 

and cumulative sections of the PEA, where applicable. 

  

6 Comparison of Alternatives 
This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

6.1: Alternatives Comparison 

a) Compare the ability of each alternative described in Chapter 4 

against the proposed project in terms of its ability to avoid or 

reduce a potentially significant impact. The alternatives 

addressed in this section will each be:  

i. Potentially feasible 

ii. Meet the underlying purpose of the proposed project 

iii. Meet most of the basic project objectives, and  

iv. Avoid or reduce one or more potentially significant impacts. 

b) The relative effect of the various potentially significant impacts 

may be compared using the following or similar descriptors and 

an accompanying analysis: 

i. Short-term versus long-term impacts 

ii. Localized versus widespread impacts 

iii. Ability to fully mitigate impacts 

c) Impacts that the Applicant believes would be less than 

significant with mitigation may also be included in the analysis, 

but only if the steps listed above fail to distinguish among the 

remaining few alternatives. 

  

6.2: Alternatives Ranking. Provide a detailed table that summarizes the 

Applicant’s comparison results and ranks the alternatives in order of 

environmental superiority.35 

  

 

 

34  PEAs need only include a Mandatory Findings of Significance section if CPUC CEQA Unit Staff determine that a Mitigated 
Negative Declaration may be the appropriate type of document to prepare for the project, as determined through Pre-filing 
consultation. If no such determination has been made, then a Mandatory Findings of Significance section and the 
requirements below are not required. 

35  If the proposed project does not rank #1 on the list, the Applicant should provide the rationale for selecting the proposed 
project. 
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7 Cumulative and Other CEQA Considerations 
This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

7.1 Cumulative Impacts 

7.1.1: List of Cumulative Projects 

a) Provide a detailed table listing past, present, and reasonably 

foreseeable future projects within and surrounding the project 

area (approximately 2-mile buffer)36. The following information 

should be provided for each project in the table: 

i. Project name and type 

ii. Brief description of the project location(s) and associated 

actions 

iii. Distance to and name of the nearest project component 

iv. Project status and anticipated construction schedule 

v. Source of the project information and date last checked (for 

each individual project), including links to any public websites 

where the information was obtained so it can be reviewed and 

updated (the project information should be current when the 

PEA is filed) 

b) Provide a supporting map (or maps) showing project features and 

cumulative project locations and/or linear features. Provide 

associated GIS data. 

  

7.1.2: Geographic Scope. Define the geographic scope of analysis for 

each resource topic. The geographic scope of analysis for each resource 

topic should consider the extent to which impacts can be cumulative. 

For example, the geographic scope for cumulative noise impacts would 

be more limited in scale than the geographic scope for biological 

resource impacts because noise attenuates rapidly with distance. 

Explain why the geographic scope is appropriate for each resource. 

  

7.1.3: Cumulative Impact Analysis. Provide an analysis of cumulative 

impacts for each resource topic included in Chapter 5. Evaluate 

whether the proposed project impacts are cumulatively considerable37 

for any significant cumulative impacts. 

  

7.2 Growth-Inducing Impacts 

7.2.1: Growth-Inducing Impacts. Provide an evaluation of the following 

potential growth-inducing impacts: 

  

 

36 Information on cumulative projects may be obtained from federal, state, and local agencies with jurisdiction over planning, 
transportation, and/or resource management in the area. Other projects the Applicant is involved in or aware of in the area 
should be included. 

37 "Cumulatively considerable" means that the incremental effects of an individual project are significant when viewed in 
connection with the effects of past projects, the effects of other current projects, and the effects of probable future projects. 
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a) Would the proposed project foster any economic or population 

growth, either directly or indirectly, in the surrounding 

environment? 

b) Would the proposed project cause any increase in population 

that could further tax existing community service facilities (i.e., 

schools, hospitals, fire, police, etc.)? 

c) Would the proposed project remove any obstacles to 

population growth? 

d) Would the proposed project encourage and facilitate other 

activities that would cause population growth that could 

significantly affect the environment, either individually or 

cumulatively? 

8 List of Preparers 
This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

8.1: List of Preparers. Provide a list of persons, their organizations, and 

their qualifications for all authors and reviewers of each section of the 

PEA. 

  

9 References 
This section will include, but is not limited to, the following: PEA Section 

and Page 

Number 

Applicant 

Notes, 

Comments 

9.1: Reference List 

a) Organize all references cited in the PEA by section within a 

single chapter called “References.” 

b) Within the References chapter, organize all of the Chapter 5 

references under subheadings for each resource area section. 

  

9.2: Electronic References 

a) Provide complete electronic copies of all references cited in the 

PEA that cannot be readily obtained for free on the Internet. 

This includes any company-specific documentation (e.g., 

standards, policies, and other documents). 

b) If the reference can be obtained on the Internet, the Internet 

address will be provided. 

  

PEA Checklist Attachments 
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Attachment 1: GIS Data Requirements 

 

This Attachment includes specific requirements and format of GIS data that is intended to be applicable 

to all PEAs. The specific GIS data requirements may be updated on a project-specific basis during Pre-

filing coordination with CPUC’s CEQA Unit Staff. 

1. GIS data will be provided in an appropriate format (i.e., point, line, polygon, raster) and scale to 

adequately verify assumptions in the PEA and supporting materials and determine the level of 

environmental impacts. At a minimum, all GIS data layers will include the following metadata 

properties: 

a. The source (e.g., report reference), date, title, and preparer (name or company) 

b. Description of the contents and any limitations of the data 

c. Reference scale and accuracy of the data 

d. Complete attributes that correspond to the detailed mapbook, project description, and 

figures presented in the PEA and/or supporting application materials, including unique 

IDs, labels, geometry, and other appropriate project details 

2. Where precise boundaries of project features may change (e.g., staging areas and temporary 

construction work areas), the Applicant will provide GIS data layers with representative 

boundaries to evaluate potential environmental impacts as a worst-case scenario. 

3. Provide GIS data for: 

a. All proposed and alternative project facilities including but not limited to existing and 

proposed/alternative ROWs; substations and switching stations; pole/tower locations; 

conduit; vaults, pipelines; valves; compressor stations; metering stations; valve stations, 

gas wellheads; other project buildings, facilities, and components (both temporary and 

permanent); telecommunication and distribution lines modifications or upgrades 

related to the project; marker ball and lighting locations; and mileposts, facility 

perimeters, and other demarcations or segments as applicable 

b. All proposed areas required for construction and construction planning, including all 

proposed and alternative disturbance areas (both permanent and temporary); access 

roads; geotechnical work areas; extra work areas (e.g., staging areas, parking areas, lay-

down areas, work areas at and around specific pole/tower sites, pull and tension sites, 

helicopter landing areas); airport landing areas; underground installation areas (e.g. 

trenches, vaults, underground work areas); horizontal directional drilling, jack and bore, 

or tunnel areas; blasting areas; and any areas where special construction methods may 

need to be employed 

c. Within the PEA checklist there are also specific requirements for environmental 

resources within Chapter 5. All environmental resource GIS data must meet the 

minimum mapping standards specified in this Attachment. 
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Attachment 2: Biological Resource Technical Report Standards 

 

Definitions 
The following biological resources will be considered within the scope of the PEA and the Biological 

Resources Technical Report: 

Sensitive Vegetation Communities and Habitats 

a) Sensitive vegetation communities/habitats identified in local or regional plans, policies, or 

regulations, or designated by CDFW38 or USFWS 

b) Areas that provide habitat for locally unique biotic species/communities (e.g., oak woodlands, 

grasslands, and forests) 

c) Habitat that contains or supports rare, endangered, or threatened wildlife or plant species as 

defined by CDFW and USFWS 

d) Habitat that supports CDFW Species of Special Concern 

e) Areas that provide habitat for rare or endangered species and that meet the definition in CEQA 

Guidelines Section 15380  

f) Existing game and wildlife refuges and reserves  

g) Lakes, wetlands, estuaries, lagoons, streams, and rivers  

h) Riparian corridors 

Special-Status Species 

a) Species listed or proposed for listing as threatened or endangered under the federal Endangered 

Species Act (ESA) (50 CFR § 17.12 [listed plants], 17.11 [listed animals] and various notices in the 

Federal Register [proposed species]) 

b) Species that are candidates for possible future listing as threatened or endangered under the 

federal ESA (61 FR § 40, February 28, 1996) 

c) Species listed or proposed for listing by the State of California as threatened or endangered 

under the California ESA (14 CCR § 670.5) 

d) Plants listed as rare or endangered under the California Native Plant Protection Act (California 

Fish and Game Code, Section 1900 et seq.) 

e) Species that meet the definitions of rare and endangered under CEQA. CEQA Guidelines Section 

15380 provides that a plant or animal species may be treated as “rare or endangered” even if 

not on one of the official lists. 

f) Plants considered by the California Native Plant Society (CNPS) to be “rare, threatened or 

endangered in California” (California Rare Plant Rank 1A, 1B, 2A, and 2B) as well as California 

Rare Plant Rank 3 and 4 plant species 

g) Species designated by CDFW as Fully Protected or as a Species of Special Concern 

h) Species protected under the Federal Bald and Golden Eagle Protection Act 

i) Birds of Conservation Concern or Watch List species 

j) Bats considered by the Western Bat Working Group to be “high” or “medium” priority (Western 

Bat Working Group 2015) 

 

38 CDFW’s Rarity Ranking follows NatureServe’s Heritage Methodology (Faber-Langendoen, et al. 2016) 

in which communities are given a G (global) and S (state) rank based on their degree of imperilment (as 

measured by rarity, trends, and threats). Communities with a Rarity Ranking of S1 (critically imperiled), 

S2 (imperiled), or S3 (vulnerable) are considered sensitive by CDFW. 
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Biological Resource Technical Report Minimum Requirements 

Report Contents 

The Biological Resource Technical Report will include the following information at a minimum. 

a) Preliminary Agency Consultation. Describe any pre-survey contact with agencies. Describe any 

agency approvals that were required for biologists or agency protocols that were applied to the 

survey effort. Provide copies of correspondence and meeting notes with the names and contact 

information for agency staff and the dates of consultation as an appendix to the Biological 

Resources Technical Report. 

b) Records Search. Provide the results of all database and literature searches for biological 

resources within and surrounding the project area. Identify all sources reviewed (e.g., CNDDB, 

CNPS, USFWS, etc.). 

c) Biological Resource Survey Method. Identify agency survey requirements and protocols 

applicable to each biological survey that was conducted. Identify the areas where each survey 

occurred. Identify any limitations for the surveys (e.g., survey timing or climatic conditions) that 

could affect the survey results. 

d) Vegetation Communities and Land Cover. Identify all vegetation communities or land cover 

types (e.g., disturbed or developed) within the biological survey area. The biological survey area 

should include a 1,000-foot buffer from project facilities to support CPUC’s evaluation of indirect 

effects. 

e) Aquatic Resources. Identify any wetlands, streams, lakes, reservoirs, estuarine, or other aquatic 

resources within the biological survey area. Provide a wetland delineation and all data sheets 

including National Wetlands Inventory maps (or the appropriate state wetland maps, if National 

Wetlands Inventory maps are not available) that show all proposed facilities and include 

milepost locations for proposed pipeline routes. Provide a copy of agency verification of the 

wetland delineation if the delineation has been verified by the U.S. Army Corps of Engineers or 

CDFW. If the delineation has not been verified, describe the process and timing for obtaining 

agency verification.  

f) Habitat Assessments. Evaluate the potential for suitable habitat in the biological survey area for 

each species identified in the database and literature search. 

g) Native Wildlife Corridors and Nursery Sites. Identify any wildlife corridors or nursery sites that 

occur within the biological survey area. 

h) Survey Results. Describe all survey results and include a copy of any focused (e.g., rare plant, 

protocol special-status wildlife) biological resources survey reports. 

Mapping and GIS Data 

Provide detailed maps (at approximately 1:3,000 scale or similar), and all associated GIS data for the 

Biological Resources Technical Report and any supporting biological survey reports, including: 

a) Biological survey area for each survey that was conducted 

b) Vegetation communities and land cover types 

c) Aquatic resource delineation 

d) Special-status plant locations 

e) Special-status wildlife locations 

f) Avian point count locations  

g) Critical habitat 

h) California Coastal Commission or Bay Conservation and Development Commission jurisdictional 

areas
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Attachment 3: Cultural Resource Technical Report Standards 

 

Cultural Resource Inventory Report 
Provide a cultural resource inventory report that includes archaeological, unique archaeological, and 

built-environment resources within all areas that could be affected by the proposed project including 

areas of indirect effect. The inventory report will include the results of both a literature search and 

pedestrian survey. The contents will address the requirements in Archaeological Resource Management 

Reports: Recommended Contents and Guidelines. The methodology and results of the inventory should 

be sufficient to provide the reader with an understanding of the nature, character, and composition of 

newly discovered and previously identified cultural resources so that the required recommendations 

about the resource(s) CRHR eligibility are clearly understood. No information regarding the location of 

the cultural resources will be included in these descriptions. The required Department of Parks and 

Recreation (DPR) 523 forms, including location information and photographs of the resources, are to be 

included in a removable confidential appendix to the report.39  

The inventory report will meet the following requirements:  

a) The report should clearly discuss the methods used to identify unique archaeological resources 

(e.g., how the determination was made about the resources’ eligibility).  

b) The report should identify large resources such as districts and landscapes where resources 

indicate their presence, even if federal agencies disagree. It is understood that often only a few 

contributing elements may be in the project area, and that the boundaries of the large resource 

may need to be revisited as part of future projects. It is acknowledged that boundaries of 

districts and landscapes can be difficult to define and there is not always good recorded data on 

these resources.  

c) In the case of archaeological resources, the report should discuss whether each one is also a 

unique archaeological resource and explain why or why not. 

d) Descriptions of resources should include spatial relationships to other nearby resources, raw 

materials sources, and natural features such as water sources and mountains. 

e) The evidence that indicates a particular function or age for a resource should be explicitly 

described with a clear explanation, not simply asserted. 

Cultural Resource Evaluation Report 
Provide a cultural resource evaluation report. The report contents required by the state of California are 

outlined in the Archaeological Resource Management Reports: Recommended Contents and Guidelines. 

The evaluation report should also include: 

a) Resource descriptions and evaluations together, and not in separate volumes or report sections. 

This will facilitate understanding of each resource. 

b) An evaluation of each potential or eligible California Register of Historical Resources (CRHR) 

resource within the public archaeology laboratory (PAL) for all seven aspects of integrity40 using 

specific examples for each resource. This evaluation needs to be included in the evaluation 

 

39 Any aspect of the PEA and associated data that Applicants believe to be confidential will be provided in full but may be 
marked confidential if allowed pursuant to General Order 66 or latest applicable Commission rule (e.g., see Public Records 
Act Proceeding R.14-11-001). 

40  The seven aspects of integrity are location, design, setting, materials, workmanship, feeling, and association, as defined in 
“Types of Historical Resources and Criteria for Listing in the California Register of Historical Resources” [14 CCR 
4852(c)]). 
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report for all resources that could be affected by the project even if the resources were not 

previously evaluated. Previous evaluations should be reviewed to address change over time. 

c) An evaluation of each potential or eligible CRHR resource within the PAL under all four criteria 

using specific examples for each resource. This evaluation needs to be included in the evaluation 

report for all resources that could be affected by the project even if the resources were not 

previously evaluated. The cultural resources professional should make their own 

recommendation regarding eligibility, which does not need to agree with previous 

recommendations for CRHR or NRHP, as long as it is clearly explained. 

d) For prehistoric archaeological resources, Criteria 1, 2 and 341 should be explicitly considered. 

Research efforts to search for important events and persons related to the resource must be 

described. This evaluation needs to be included in the evaluation report for all resources that 

could be affected by the project even if the resources were not previously evaluated. The 

cultural resources professional should make their own recommendation, which does not need 

to agree with previous recommendations for CRHR or NRHP eligibility, as long as it is clearly 

explained. 

e) While potential unique archaeological resources could be identified in the records search 

report or inventory report, the justification for each individual resource to be considered a 

resource under CEQA should be presented in this report.  

f) If surface information collected during survey is sufficient to make an eligibility 

recommendation, this reasoning should be outlined explicitly for each resource. This is 

particularly the case for resources that are believed to have buried subsurface components. 

g) If archaeological testing or additional historical research was required in order to evaluate a 

resource, the evaluation report will be explicit about why the work was required, the results for 

each resource, and the subsequent eligibility recommendation. 

h) For large projects with multiple similar resources where the eligibility justifications for similar 

resources are essentially identical, it is acceptable to discuss these resources as a group. 

However, eligibility justifications for each individual resource is preferred, so if the grouping 

strategy is used, the criteria used to group resources must be clearly justified. 

i) Large resources such as districts and landscapes may be challenging to fully evaluate in the 

context of a single project. CPUC encourages the identification and evaluation of these 

resources with the understanding that often only a few contributing elements may be located 

within the project area, and that the boundaries of the large resource may need to be revisited 

as part of future projects. It is understood that a full evaluation of the resource may be beyond 

the scope of one project. Regardless, the potential for the project to affect any resources within 

a district or landscape must be defined. 

 

41 Criteria for Designation on the California Register are as follows (defined in http://ohp.parks.ca.gov/?page_id=21238): 
- Criterion 1: Associated with events that have made a significant contribution to the broad patterns of local or regional 

history or the cultural heritage of California or the United States. 
- Criterion 2: Associated with the lives of persons important to local, California or national history. 
- Criterion 3: Embodies the distinctive characteristics of a type, period, region or method of construction or represents 

the work of a master or possesses high artistic values. 
- Criterion 4: Has yielded, or has the potential to yield, information important to the prehistory or history of the local 

area, California or the nation. 
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Attachment 4: CPUC Draft Environmental Measures  

 

About this Attachment: The following CPUC Draft Environmental Measures are provided for 

consideration during PEA development. They should be discussed with the CPUC’s CEQA Unit Staff 

during Pre-filing, especially with respect to the development of Applicant Proposed Measures. The CPUC 

Draft Environmental Measures may form the basis for mitigation measures in the CEQA document if 

appropriate to the analysis of potentially significant impacts. These and other CPUC Draft Environmental 

Measures may be formally incorporated into Chapter 5 of future versions of the PEA Checklist.  

5.1 Aesthetics 

Aesthetics Impact Reduction During Construction 

All project sites will be maintained in a clean and orderly state. Construction staging areas will be sited 

away from public view where possible. Nighttime lighting will be directed away from residential areas 

and have shields to prevent light spillover effects. Upon completion of project construction, project 

staging and temporary work areas will be returned to pre-project conditions, including re-grading of the 

site and re-vegetation or re-paving of disturbed areas to match pre-existing contours and conditions.  

5.3 Air Quality 

Dust Control During Construction 

The Applicant shall implement measures to control fugitive dust in compliance with all local air district(s) 

standards. Dust control measures shall include the following at a minimum:  

 All exposed surfaces with the potential of dust-generating shall be watered or covered with 

coarse rock to reduce the potential for airborne dust from leaving the site.  

 The simultaneous occurrence of more than two ground disturbing construction phases on the 

same area at any one time shall be limited. Activities shall be phased to reduce the amount of 

disturbed surfaces at any one time.  

 Cover all haul trucks entering/leaving the site and trim their loads as necessary.  

 Use wet power vacuum street sweepers to sweep all paved access road, parking areas, staging 

areas, and public roads adjacent to project sites on a daily basis (at minimum) during 

construction. The use of dry power sweeping is prohibited. 

 All trucks and equipment, including their tires, shall be washed off prior to leaving project sites. 

 Apply gravel or non-toxic soil stabilizers on all unpaved access roads, parking areas, and staging 

areas at project sites. 

 Water and/or cover soil stockpiles daily. 

 Vegetative ground cover shall be planted in disturbed areas as soon as possible and watered 

appropriately until vegetation is established. 

 All vehicle speeds shall be limited to fifteen (15) miles per hour or less on unpaved areas. 

 Implement dust monitoring in compliance with the standards of the local air district.  

 Halt construction during any periods when wind speeds are in excess of 50 mph.  
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5.5 Cultural Resources 

Human Remains (Construction and Maintenance) 

Avoidance and protection of inadvertent discoveries that contain human remains shall be the preferred 

protection strategy with complete avoidance of such resources ensured by redesigning the project. If 

human remains are discovered during construction or maintenance activities, all work shall be diverted 

from the area of the discovery, and the CPUC shall be informed immediately. The Applicant shall contact 

the County Coroner to determine whether or not the remains are Native American. If the remains are 

determined to be Native American, the Coroner will contact the Native American Heritage Commission 

(NAHC). The NAHC will then identify the person or persons it believes to be the most likely descendant 

of the deceased Native American, who in turn would make recommendations for the appropriate means 

of treating the human remains and any associated funerary objects. 

If the remains are on federal land, the remains shall be treated in accordance with the Native American 

Graves Protection and Repatriation Act (NAGPRA). If the remains are not on federal land, the remains 

shall be treated in accordance with Health and Safety Code Section 7050.5, CEQA Section 15064.5(e), 

and Public Resources Code Section 5097.98.  

5.8 Greenhouse Gas Emissions 

Greenhouse Gas Emissions Reduction During Construction 

The following measures shall be implemented to minimize greenhouse gas emissions from all 

construction sites: 

- If suitable park-and-ride facilities are available in the project vicinity, construction workers shall 

be encouraged to carpool to the job site.  

- The Applicant shall develop a carpool program to the job site.  

- On road and off-road vehicle tire pressures shall be maintained to manufacturer specifications. 

Tires shall be checked and re-inflated at regular intervals. 

- Demolition debris shall be recycled for reuse to the extent feasible.  

- The contractor shall use line power instead of diesel generators at all construction sites where 

line power is available. 

- The contractor shall maintain construction equipment per manufacturing specifications. 

5.19 Utilities and Service Systems 

Notify Utilities with Facilities Above and Below Ground 

The Applicant shall notify all utility companies with utilities located within or crossing the project ROW 

to locate and mark existing underground utilities along the entire length of the project at least 14 days 

prior to construction. No subsurface work shall be conducted that would conflict with (i.e., directly 

impact or compromise the integrity of) a buried utility. In the event of a conflict, areas of subsurface 

excavation or pole installation shall be realigned vertically and/or horizontally, as appropriate, to avoid 

other utilities and provide adequate operational and safety buffering. In instances where separation 

between third-party utilities and underground excavations is less than 5 feet, the Applicant shall submit 

the intended construction methodology to the owner of the third-party utility for review and approval at 

least 30 days prior to construction. Construction methods shall be adjusted as necessary to assure that 

the integrity of existing utility lines is not compromised. 

5.20 Wildfire 

Construction Fire Prevention Plan 

A project-specific Construction Fire Prevention Plan for both construction and operation of the project 

shall be submitted for review prior to initiation of construction. A draft copy of the Plan shall be provided 

to the CPUC and state and local fire agencies at least 90 days before the start of any construction activities 

in areas designated as Very High or High Fire Hazard Severity Zones. Plan reviewers shall also include 
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federal, state, or local agencies with jurisdiction over areas where the project is located. The final Plan 

shall be approved by the CPUC at least 30 days prior to the initiation of construction activities. The Plan 

shall be fully implemented throughout the construction period and include the following at a minimum: 

 The purpose and applicability of the Plan  

 Responsibilities and duties 

 Preparedness training and drills 

 Procedures for fire reporting, response, and prevention that include: 

o Identification of daily site-specific risk conditions  

o The tools and equipment needed on vehicles and to be on hand at sites  

o Reiteration of fire prevention and safety considerations during tailboard meetings  

o Daily monitoring of the red-flag warning system with appropriate restrictions on types 

and levels of permissible activity  

 Coordination procedures with federal and local fire officials  

 Crew training, including fire safety practices and restrictions 

 Method(s) for verifying that all Plan protocols and requirements are being followed 

A project Fire Marshal or similar qualified position shall be established to enforce all provisions of the 

Construction Fire Prevention Plan as well as perform other duties related to fire detection, prevention, 

and suppression for the project. Construction activities shall be monitored to ensure implementation 

and effectiveness of the Plan.  

Fire Prevention Practices (Construction and Maintenance) 

The Applicant shall implement ongoing fire patrols during the fire season as defined each year by local, 

state, and federal fire agencies. These dates vary from year to year, generally occurring from late spring 

through dry winter periods. During Red Flag Warning events, as issued daily by the National Weather 

Service, all construction/maintenance activities shall cease, with an exception for transmission line 

testing, repairs, unfinished work, or other specific activities which may be allowed if the 

facility/equipment poses a greater fire risk if left in its current state.  

All construction/maintenance crews and inspectors shall be provided with radio and cellular telephone 

access that is operational in all work areas and access routes to allow for immediate reporting of fires. 

Communication pathways and equipment shall be tested and confirmed operational each day prior to 

initiating construction/maintenance activities at each work site. All fires shall be reported to the fire 

agencies with jurisdiction in the area immediately upon discovery of the ignition.  

All construction/maintenance personnel shall be trained in fire-safe actions, initial attack firefighting, 

and fire reporting. All construction/maintenance personnel shall be trained and equipped to extinguish 

small fires in order to prevent them from growing into more serious threats. All 

construction/maintenance personnel shall carry at all times a laminated card and be provided a hard hat 

sticker that list pertinent telephone numbers for reporting fires and defining immediate steps to take if a 

fire starts. Information on laminated contact cards and hard hat stickers shall be updated and 

redistributed to all construction/maintenance personnel and outdated cards and hard hat stickers shall 

be destroyed prior to the initiation of construction/maintenance activities on the day the information 

change goes into effect. 

Construction/maintenance personnel shall have fire suppression equipment on all construction vehicles. 

Construction/maintenance personnel shall be required to park vehicles away from dry vegetation. 

Water tanks and/or water trucks shall be sited or available at active project sites for fire protection 

during construction. The Applicant shall coordinate with applicable local fire departments prior to 

construction/maintenance activities to determine the appropriate amounts of fire equipment to be 

carried on vehicles and, should a fire occur, to coordinate fire suppression activities. 
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Economic Analysis of the US 
Renewable Natural Gas Industry
December 2022



Key Assumptions & Methodology

2

Data Sources: RNG facility capacity and cost information (e.g., volume and status) 
provided by The Coalition for Renewable Natural Gas.

Data reflects the annual operational capacity of facilities (e.g., MMBTUs), capital 
expenditures of facilities under construction, and planned number of facilities as of 
October of 2022.

Economic modeling of capital expenditures and operational production capacity was 
conducted using IMPLAN software.

Note: Many of the significant changes seen between this update and the previous
study (completed in December 2021) are a result of improved data collection and
therefore should be carefully considered in terms of indicative trends.



Executive Summary



Highlights from 2022
Renewable natural gas (RNG) is estimated to contribute 38,500 in jobs, $4.8B in GDP, and $9.5B in total business
sales in 2022 based on RNG operational capacity and expected capital expenditures
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These numbers include the direct, indirect, and induced economic impacts of RNG. Capital expenditures represent jobs (27,900) associated with 
facilities currently under construction and only persist for the construction timeline. Operational jobs (10,600) are for the current year 2022 and are 
anticipated to continue into future years.

38,500 Total Jobs $4.8B Total GDP ($B’s) $9.5B Total Business Sales ($B’s)
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RNG facilities support the creation of operational jobs. The construction of 100 new RNG facilities would support 25,100 construction jobs and
4,200 operational jobs.

1.6 operations jobs are created 
for every $1 million spent on

RNG production in 2022

22 operations jobs are created 
per 1 million MMBTUs of RNG 

generated in 2022

2 operations jobs created per 
1 million EGE of RNG 

produced in 2022

100 new RNG facilities create an average of 4,200 operations 

jobs and 25,100 construction jobs

4.2K

5
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29.3K

0K 5K 10K 15K 20K 25K 30K 35K

Operations

Construction

Total

Highlights from 2022
Although it is a relatively small industry today, RNG has the potential to create thousands of jobs



1Calculations are based on the average jobs per facility under construction for each feedstock in 2022. These numbers
were provided by the RNG Coalition.

115 direct jobs
85 indirect jobs

129 induced jobs
328 total jobs

Construction of a MSW project creates an 
average of:

109 direct jobs
63 indirect jobs
97 induced jobs

268 total jobs

Construction of a wastewater project 
creates an average of:

172 direct jobs
99 indirect jobs

153 induced jobs
424 total jobs

Construction of a food waste project 
creates an average of:

88 direct jobs
50 indirect jobs
78 induced jobs

216 total jobs

Construction of an agricultural waste project 
creates an average of:

Highlights from 2022
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Construction jobs vary by RNG feedstock

Construction of a wastewater project creates an average of 268 total jobs, an agricultural waste project an average of 216 total jobs, a food waste 
project an average of 424 total jobs, and a MSW project an average of 328 jobs.1



1Calculations are based on the average jobs per operating facility for each feedstock in 2022. These numbers were
provided by the RNG Coalition.

17 direct jobs
33 indirect jobs
40 induced jobs
91 total jobs

Operation and maintenance of a MSW 
project creates an average of:

3 direct jobs
7 indirect jobs
8 induced jobs
18 total jobs

Operation and maintenance of a wastewater 
project creates an average of:

8 direct jobs
15 indirect jobs
18 induced jobs
41 total jobs

Operation and maintenance of a food waste 
project creates an average of:

3 direct jobs
6 indirect jobs
7 induced jobs

16 total jobs

Operation and maintenance of an agricultural 
waste project creates an average of:

Across the full supply chain, operation and maintenance of a wastewater project creates an average of 18 total jobs, an agricultural waste project 
an average of 16 total jobs, a food waste project an average of 41 total jobs, and a MSW project an average of 91 jobs.1
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Highlights from 2022
Operations and maintenance jobs, across the supply chain, vary by RNG feedstock



The economic impacts associated with RNG facilities under construction increased by 12% for jobs, 20% for GDP, and 23% for business sales 
between 2021 and 2022. This increase is driven by changes in the number of facilities, the amount of MMBTUs per facility, changes in costs, and 
increased inflation.

$4.9B

$6.0B

2021 2022

Business Sales

23%
24,900

27,900

2021 2022

Jobs

12%

$2.5B

$3.0B

2021 2022

Gross Domestic Product (GDP)

20%
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Comparison between 2021 and 2022
Economic impacts: capital expenditures



$1,705M

$2,108M

2021 2022

Capital Expenditures 
2021 vs. 2022

111

Capital Expenditures
# of Facilities

145

2021 2022

200,323

289,449

2021 2022

Capital Expenditures 
MMBTUs per Facility

$59

9

$66

2021 2022

Capital Expenditures 
Cost per MMBTU

Why did Capital 
expenditures increase 
by 24% from 2021 to 

2022…..

….when the number 
of facilities under 
construction went 

down by 23%?

Its because the cost of 
construction per 

MMBTU went up by 
12%....

…. and the average 
# of MMBTUs per 

facility increased by 
44%

Comparison between 2021 and 2022
Capital expenditures by facility increased from 2021 to 2022



MSW saw the largest increase in capital expenditures (74%) primarily because the number of MSW facilities under construction increased by 71%. 
The capital expenditures on ag. waste facilities increased by 8% despite the number of ag. waste construction projects decreasing by 33%.
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$1,705M

$2,108M

2021 2022

Number of Facilities in 
Construction

145

Capital Expenditures by Year

28%

8%

74%

Food Waste Wastewater Ag. Waste MSW
-9%

% Change in Number of Facilities 
in Construction

% Change in Capital Expenditures

$414M

$129M$118M $102M$130M

$1,141M
$1,060M

$720M

Food Waste Wastewater Ag. Waste MSW

Capital Expenditures by Feedstock

2021 2022

Number of Facilities by Feedstock in 
Construction

114

111

2021 2022

0%

-46%
-33%

71%

Food Waste Wastewater Ag. Waste MSW

13 147

76

24

4 4

Food Waste Wastewater Ag. Waste MSW

2021 2022

Comparison between 2021 and 2022
Capital expenditures increased across every feedstock except food waste



The increase in construction costs per MMBTU and the increased facility size were the primary drivers of increased capital expenditures. 
Wastewater saw the largest increase in cost per MMBTU (87%) and the average facility size increased by 44%, driven primarily by productivity 
increases in wastewater (28%) and ag. waste (24%).

Cost per MMBTU by Year Cost per MMBTU by Feedstock % Change in Cost per MMBTU
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$59

$66

2021 2022

Millions of MMBTUs by Year
32

$55
$72

$87 $90 $94

$37 $41

$102 87%

Food Waste MSWWastewater Ag. Waste 
2021 2022

30%

10%
3%

Food Waste Wastewater Ag. Waste MSW
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2021 2022

-11%

% Change in MMBTUs per Facility by 
Feedstock

28%
24%

-8%

Food Waste Wastewater Ag. Waste MSW

200,323

289,449

2021 2022

MMBTUs per Facility by Year

Comparison between 2021 and 2022
Drivers of capital expenditure increases
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The economic impacts associated with RNG facilities currently in operation increased by 33% for jobs, 56% for GDP, and 40% for business sales 
between 2021 and 2022. This increase is driven by changes in the number of operating facilities, MMBTUs produced per facility, changes in costs, 
and increased inflation.

Comparison between 2021 and 2022
Economic impacts: operating facilities



Operational 
expenditures 

increased by 43%
from 2021 to 

2022…..

….primarily driven by 
the 43% increase in 
the # of operating 

facilities….

…..and because 
operational costs 

per MMBTU 
increased by 

17%......

…. despite a 14% 
decrease in the 

average # of 
MMBTUs per facility

$898M

Operational Expenditures 
2021 vs. 2022

$1,282M

2021 2022

178

254

2021 2022
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Cost per MMBTU by Year

$14

2021 2022

416,477

13

356,965
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Comparison between 2021 and 2022
Capital expenditures by facility increased from 2021 to 2022



The number of RNG facilities in operation increased 43% from 2021 to 2022. Ag. waste saw the largest percent increase in capital expenditures 
(116%) primarily driven by an 89% increase in the number of facilities. MSW continued to have the highest operational costs (69% of all costs).
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Comparison between 2021 and 2022
Operational expenditures increased across every feedstock except food waste



15
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416,477

356,965

2021 2022

MMBTUs per Facility by Year
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Operating costs per MMBTU increased by 17% from 2021 to 2022 driven by cost increases within wastewater (17%) and MSW (20%) feedstocks. 
The 22% increase in RNG MMBTUs produced resulted in higher operations costs despite a 14% drop in the average number of MMBTUs produced 
per facility. Ag. waste had the highest overall increase in MMBTUs produced (117%).

Cost per MMBTU by Year Cost per MMBTU by Feedstock % Change in Cost per MMBTU
$14

Food Waste Wastewater MSW

Comparison between 2021 and 2022
Drivers of operational expenditure increases
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This study sets out to analyze the current economic contribution of Renewable Natural Gas (RNG) to 
the US economy in 2022
This report is comprised of four sections:

1 2 3 4

RNG Overview

Introduces renewable 
natural gas (RNG)

RNG Value Chain

Overview of the RNG 
value chain from waste 
collection to final use

Expenditure Analysis

Calculates the spending 
associated with RNG 1) 

operations and 2) capital 
expenditures

Economic Impact

Estimates jobs, GDP, and 
sales associated with 

RNG 1) operations and 2) 
capital expenditures

What is RNG and how is it produced?1

What are the stages within the RNG value chain?2

What are the costs of RNG?3

What impact does RNG have on the U.S. economy?4

This study answers the following questions:

17



RNG Overview: RNG is a clean, affordable, and reliable waste-derived fuel that can be used for 
transportation fuel for vehicles, generation of electricity, and thermal heating applications

Renewable Natural Gas (RNG) is type of fuel that comes from a variety of waste sources. As that waste breaks down, biogas is captured through 
Anaerobic Digestion, Thermal Gasification, or Power-to-Gas technologies. The biogas is upgraded into biomethane after carbon dioxide, hydrogen 
sulfide, and other gases are removed. The biomethane is fully interchangeable with natural gas and can be used for local uses or injected into 
natural gas distribution systems. This report will cover the four feedstocks of Anaerobic Digestion, the most common RNG technology: Wastewater, 
Food Waste, Agriculture Waste, and Municipal Solid Waste (MSW).

1

Waste
Water
(WW)

Waste Collection Biogas Capture Biogas Upgrading Distribution End Use

Thermal Gasification Power-to-GasAnaerobic Digestion

Food 
Waste

Power-to-
Hydrogen/MethaneAgricultural Residue

Forest Residue

Agricultural Residue

Ag. 
Waste

Municipal 
Solid 
Waste
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All sectors of the U.S. economy will need to decarbonize dramatically to reach the 2050 GHG emissions targets set by a growing number of states,
enabling new business opportunities for renewable natural gas. RNG produced from organic wastes leads to GHG reductions in two ways:

1. Displacing the use of diesel in vehicles

RNG can facilitate the displacement of life-cycle GHG 
emissions from fossil fuel use in vehicles2

2. Reducing emissions from waste management

Waste management accounts for one third of U.S. methane 
production and 3 percent of total U.S. GHG emissions.4 Food 
waste is often sent to a landfill where methane is released or 

burned (e.g., turned into carbon dioxide) which enters the 
atmosphere. Other types of organic waste are placed in an 
open lagoon and release methane. To produce RNG, these 
gases are captured and cleaned rather than being released 

directly into the atmosphere

Waste Lagoon Landfill Fire Anaerobic Digestors

RNG reduces 
660 million 
gallons of diesel 
consumed by 
heavy duty 
vehicles3

Filling 
approximately 
3 million semi
trucks or 7.3 
million transit 
buses

Reducing 
14,792 million 
pounds of CO2
emissions

19

2RNG’s life-cycle net impact on GHG emissions also depends on the feedstock used, how much GHG would have otherwise been produced 
from fossil fuels, and how much methane escapes during RNG capture & upgrade
3Total RNG production capacity for 2022 converted from RNG in Ethanol Gallon Equivalents (EGE) to Diesel Gallon Equivalents (DGE) using 
conversions found at: https://nhcleancities.org/2017/04/can-compare-energy-content-alternative-fuels-gasoline-diesel/
4World Resources Institute, 2015

RNG Overview: Because of its greenhouse gas (GHG) reducing potential, RNG is considered a 
low-carbon fuel under the federal Renewable Fuel Standard and state low-carbon fuel standards1



Current renewable natural gas (RNG) production capacity in 2022 is nearly 91 trillion BTU’s. When compared to total natural gas production in 
2021, RNG production only accounts for 0.31% of the total market5 and equates to over 1 billion gallons of ethanol gallon equivalent (EGE) or 710 
million gallons of gasoline gallon equivalent (GGE). There are currently 254 operational RNG facilities and 223 facilities under construction or 
planned. The agriculture sector has the most projects currently under construction (76).6

20

Facility Status 2022Estimated U.S. Natural Gas Market (MMBTU)

Volume (MMBTU) (2022 Capacity)
90,669,197

29,570,830,280
(2021 Actual)

RNG Natural Gas (U.S.)

5Values for total RNG production and the U.S. natural gas market (U.S. Energy Information Administration (EIA)) are for the year 2021. This 
study assumes 100% of production capacity is utilized in 2022.
62022 RNG capacity production volumes and capital expenditures data were provided by the RNG Coalition

13

28

81

4 7

76

24

11
6

63

32

Food Waste WW Ag. Waste MSW

Status of RNG Facilities by Feedstock (# of 
projects)

132

Operational Under Construction Planned

RNG Overview: With the total natural gas market at nearly 30 billion MMBTUs in 2021, current 
RNG production capacity represents an estimated 0.31% of the total market1



Current operating RNG facilities have the capacity to product nearly 91 trillion British thermal units (BTU) of biomethane in 2022. Of this, 69% is
expected to come from landfills (MSW).7
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Distribution of Total Biomethane

7Data provided by the RNG Coalition and the Argonne National Laboratory (ANL)

RNG Overview: Sources of RNG by Feedstock1
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Presented below are the histograms for all operational RNG facilities grouped by range of biomethane production capacity (in MMBTUs). One 
hundred and two facilities produce less than 100,000 MMBTUs while 49 facilities produce between 100,000 and less than 200,000 MMBTUs (both 
ranges from primarily agriculture waste). Combined, these 151 facilities represent 59% of all operating RNG facilities. On the upper end of the 
spectrum, 52 facilities (primarily MSW) produce 600,000 or more MMBTUs of RNG (20%).

On the opposite end of the range, the
data contains a high number of large
facilities due to economies of scale

The data contains many small 
farm facilities feeding waste to 
a centralized digester facility 

(hub and spoke configuration)

59% 20%

RNG Overview: There is a range of Operational RNG facility sizes by volume of MMBTUs1
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Presented below are the histograms for Food Waste and Agricultural Waste facilities grouped by range of biomethane production capacity (in 
MMBTUs). Seventy seven percent of all Food Waste facilities produce less than 400,000 MMBTUs of RNG while 87% of all Agricultural Waste 
facilities produce less than 200,000 MMBTUs of RNG (61%: <=100,000 MMBTUs and 27% between 100,000 and less than 200,000 MBTUs).

The data contains many small farm facilities 
feeding waste to a centralized digester facility 

(e.g. hub and spoke configuration)
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RNG Overview: There is a range of Operational RNG facility sizes by volume of MMBTUs for 
each feedstock1
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Presented below are the histograms for Wastewater and MSW facilities grouped by range of biomethane production capacity (in MMBTUs). For 
Wastewater, 71% of facilities produce less than 200,000 MMBTUs whereas 75% of MSW facilities produce more than or equal to 400,000 
MMBTUs of RNG.

Size of Wastewater Facilities Size of MSW Facilities

This data contains a high number of large 
facilities due to economies of scale that are 

prevalent with MSW facilities

<100,000 100,000 - 200,000 - 300,000 - 400,000 - 500,000 - >=600,000
199,999 299,999 399,999 499,999 599,999
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RNG Overview: There is a range of Operational RNG facility sizes by volume of MMBTUs for 
each feedstock1
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Each stage of the value chain plays a role in the capture and upgrade of RNG ranging from management (waste collection) to distribution. A portion 
of RNG is transported via local pipeline for local vehicle usage while the remaining portion is injected into the natural gas pipeline system. The
value chain is important to understanding the operation costs associated with RNG which is used to calculate its economic impact.

Value Chain Phases

Size Description Management Capture Refinement Transmission Distribution End Use

Small Ops On/Off site Collection of Anerobic Biogas is Use of local pipeline Vehicle fuel is Vehicle fuel,
(aggregate anerobic waste digestion of upgraded to or injection of RNG distributed to end electricity
waste to larger digestion waste (on-site or biomethane by into the Natural Gas users via local generation, and
facility) (hub & spoke) off-site) removing C02,

H2S, and other 
trace gasses

pipeline network pipeline or
through 
wholesale / retail 
channels.

thermal heating
application

Large Ops 
(Onsite

Onsite anerobic 
digestion

Anerobic 
digestion of

capture) (pipeline) waste (on-site)

2
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RNG Value Chain: The are 6 stages within the RNG value chain



This diagram details the percentage of feedstock contribution associated with the first three phases of the value chain and how they ultimately feed
into the economic impact of the RNG industry in 2022.
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Value Chain Phases

Management Capture Refinement Transmission Distribution8 End Use

13 Food Waste

28 Wastewater

132 Ag. Waste

81 MSW

# of Operational
Facilities

% of MMBTUs

89% Pipeline

11% Local use

% of MMBTUs 
Biomethane9

71% Retail

29% Wholesale

% Sales

6% Food Waste
5% WW

19% Ag. Waste

69% MSW

By Feedstock

6% Food Waste
5% WW

19% Ag. Waste

69% MSW

By Type By Type

% of MMBTUs 
Biomethane

By FeedstockBy Feedstock

Economic Impact 
(Business Sales)

$922M
Induced 
Effects

$1.4B
Indirect 
Effects

$1.3B
Direct
Effects

$3.5B Total Effects

8Distribution types for vehicle fuel
9RNG Coalition data only included MMBtu volumes of Biomethane

2 RNG Value Chain: Each stage becomes an input into the economic impact of RNG

50% Vehicle 
Fuel (Public)

40% Vehicle 
Fuel (Private

8% Electricity

% of 
MMBTUs

By Type

2% Thermal 
Application



There are generally two streams for the management, capture, and refinement phases of the value chain. Many small operations must capture and
refine their biogas offsite, resulting in a hub and spoke model for upgrading, while many large operations can capture and refine biogas onsite.

Management Capture
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e
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ns

Wastewater 
(WW)

Food Waste

Livestock 
Waste

Municipal Solid 
Waste

Livestock 
Waste

Food Waste

At large sites, feedstocks 
are processed in onsite 

digestors to produce biogas

BIOGAS

Organic waste decomposes naturally in landfills to create 
biogas. Wells are drilled into landfills to capture the 

biogas.

Feedstocks

Feedstocks

Onsite Anaerobic 
Digestion

Upgrade to 
Biomethane

At large sites, biogas upgrading happens at 
the same site as the anaerobic digestion

At some farms, anaerobic 
digestion may happen on site

Other farms may send their 
feedstock to a digester offsite

Onsite Anaerobic
Digestion

Offsite Anaerobic 
Digestion

Upgrade to 
Biomethane

BIOGAS

One biomethane facility may service many farms 
from the surrounding area in a hub and spoke model

Specialized equipment removes C02,
H2S, water vapor, other sulfides and
trace gases to produce Bio-Methane

Biomethane

Biomethane

Refinement
Biogas is transferred to an offsite facility where 
C02, H2S, water vapor, other sulfides and trace 

gases are removed to create Bio-methane

To transmission

To
tra

ns
m

is
si

on

Biogas can be captured, converted, and 
used as an energy resource

RNG Value Chain: This diagram illustrates the management, capture, and refinement phases of 
the Anaerobic Digestion value chain2
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All biomethane, whether produced onsite or at a centralized upgrading location, is transmitted through one of three ways:

Natural Gas 
Pipelines

Transmission

RNG is injected directly into 
natural gas pipelines

Electricity Generation

Transportation Fuel

Thermal Applications

Distribution End Use

Local 
Pipeline

Direct to consumer, 
residential, commercial, 

and industrial

Onsite Vehicle Fuel

Local utilities distribute to 
homes and businesses

Local Pipeline

Utility Pipeline

Can be used for CNG, 
LNG, Hydrogen, and EVs

Compressed RNG is 
transported from point of 

generation to point of injection

Local Pipelines or 
Fueling Stations

Extension 
Pipeline

Virtual 
Pipeline

Wholesale Retail

Private (Natural Gas Stations)

Utility

Wholesale

Public (Fleet)

Sales to public and private
vehicles customers include 

wholesale and retail services

RNG must meet the
requirements of the
receiving gas utility

Local vehicle fleetsLocal use projects are smaller in
scale than pipeline injection projects

Fr
om

re
fin

em
en

t

RNG Value Chain: This diagram illustrates the transmission, distribution, and end use phases of 
the Anaerobic Digestion value chain2
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This study employed an input-output economic impact method of analysis since the primary focus is the economic impacts of RNG operations and 
capital expenditures on the U.S. economy. This analysis method is the most appropriate for this task. The diagram below illustrates the steps, 
outputs, and data types used to calculate the total current economic impact of RNG.

Data Typ e:

CaVlac luulaete 
opCehra tiinng 

Ccosts

Calcu la te
cap i ta l

exp endit ures

Use to ta l 
cVoasltuseand

sa lCehsapiner job
toCcoaslct sula te
d i rect jobs

Expenditure Analysis

I dentif y
indVuaslut reies

and Cshalaei ns per
Cjoosbts

Enter job 
t yVpaeluaend

to tCa lhacoinst s
in t oCIoMsPtsLAN

and run
model

Di rec t ,
Ind i rect , and 

IVndauluceed
efCfehcatisn o f

opCeorasttisons

Di rec t ,
Ind i rect , and 

Induced
ef fect s o f 

cap i ta l
exp endit ures

To ta l
Economic 
Impact of 

RNG 

RNG Coalit ion Bureau of
Economic

Analysis (BEA)

RNG Coalit ion
and BEA

IMPLAN Jobs, Business
Sales, GDP

Economic Impact

Deter mine 
RNG

exp endit ures

Output

ModelInput

3 4
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Expenditure Analysis: This study uses an input-output analysis model to analyze the economic 
impacts of RNG to the US economy in 2022



Operating costs refer to the ongoing expenses incurred from the normal day-to-day of running of the waste transportation, capture and upgrade, 
transmission, and distribution phases of the value chain. Capital expenditures refers to the construction costs for the extraction, capture, and 
upgrade of biogas into RNG. Each cost category is broken down further into cost types as depicted below:

Expenditure 
Analysis for 

RNG 

1 . OVpaelruaet ing
CCohsati ns
Costs

2 .CCaappi tiatlal
EExxppeenndd iittuurreess

Extraction & 
Upgrading

Capture & 
Upgrade Facilities

Capture & 
Upgrade

Transmission DistributionWaste 
Transportation

Cost Category

Cost Type

3
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Expenditure Analysis: The inputs to the 2022 economic impact analysis are based on two cost 
categories: 1) operating costs and 2) capital expenditures



Within operating costs, there are four types of costs mapped onto the five phases of the value chain depicted below. Sources of information to 
calculate costs for each cost type are also cited below.

Value Chain
Costs

Capture and 
Upgrade

Transmission DistributionWaste 
Transportation

Operating
Costs

Management Capture

Refinement

Transmission DistributionValue Chain
Phase:

Costs Source: Tons of waste 
collected

1) MMBTUs of 
biomethane produced

& 2) number of 
administrative jobs

Value of MMBTUs
sold (market prices)

Value of MMBTUs
sold (market prices)

Cost Type:

3
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Expenditure Analysis: Understanding the operating costs of RNG



Waste collection is the initial step in producing RNG from Food Waste and Agricultural Waste feedstocks. Using data from the Argonne National 
Lab and the Coalition for Renewable Natural Gas, we determined how much waste was needed to produce the amount of biomethane generated 
by each feedstock facility. Estimates of transportation cost per ton were then used to determine the total transportation costs of moving food and 
agricultural waste from generation site to RNG facility. Wastewater and municipal solid waste were not included in these estimates because 
collection of these feedstocks would have occurred regardless of any biogas capture and upgrading.

Waste Transportation Costs

32

MMBTU
Tons of 

Waste per 
MMBTU10

Tons of 
Waste

Cost per 
Ton11

Transp. 
Costs

Food Waste 5.3T 0.48 2.5M tons $1.69/ton $4.3M

Ag. Waste 17.5T 0.66 11.6M Tons $1.69/ton $19.5M

Total 22.8T 14M Tons $23.8M

Feedstock

10Based on feedstock weighted average from Argonne National Labs database.
11Bioenergy Supply in Ireland 2015 – 2035. Sustainable Energy Authority of Ireland.

3 Expenditure Analysis: Waste transportation costs - $23.3M



Upgrading biogas to biomethane is the second type of operational cost associated with the production of RNG. The process of estimating capture 
and upgrading and administrative costs are illustrated below.

1. RNG Capture & Upgrading

Identify ranges of average 
cost of biogas capture & 
upgrade per $/MMBTU

Assign range of costs to 
specific levels of Biomethane 
production (in MMBTUs)

Multiply the capture & upgrading 
cost per MMBTUs times the 
volume for each facility

2. Administrative Costs

Identify and count the
number of RNG Facilities

Add one administrative job
per facility

Sum the number of 
administrative jobs for all 
RNG facilities

RNG Capture & 
Upgrade

3
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Expenditure Analysis: Capture and upgrade costs for RNG consist of two sources: 1) upgrading 
biogas to biomethane (RNG) and 2) administrative costs



To calculate the capture and upgrading costs of biogas to biomethane for different levels of volume, Guidehouse used a variety of data sources 
indicating capture and upgrading costs ($/MMBTU) ranged from $7 per MMBTU up to $23 per MMBTU. These costs were then assigned to 
different levels of biogas and biomethane volumes based on information contained in the EPA report. Converting the units of SCF per minute into 
annual MMBTUs of biomethane, Guidehouse created a RNG Cost/Volume matrix to reflect the average costs associated with different volumes of 
biogas capture and biomethane generation for each facility.

Sources

Proprietary Research

Averaging the ranges of
$/MMBTU from the 

reports resulted in an 
average cost range of

$7.44 to $23.60

RNG Cost/Volume Matrix
Biogas 
Capture

Upgrade to 
Biomethane

Costs 
($/MMBTU) Production Costs

SCF/Min MMBTU/Year12 Average Average
50 13,600 $23.60 $0.321M

100 27,200 $17.77 $0.483M

200 54,400 $12.56 $0.683M

300 81,599 $12.56 $1.025M

475 129,199 $10.92 $1.411M

650 176,799 $9.29 $1.642M

1,125 305,998 $7.65 $2.342M

1,600 435,197 $7.44 $3.239M

2,300 625,595 $7.44 $4.656M

12Guidehouse used the Argonne National Lab Methodology to convert SCFM to MMBTU/Year: SCFD
*.001 * 365 *.9 = MMBTU (Assumes 1,000 BTU/SCFD, 90% run time, 365 days)

3
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Expenditure Analysis: The average $/MMBTU cost of upgrading biogas to RNG ranges from $7 
per MMBTU up to $23 per MMBTU



Guidehouse used the RNG Cost/Volume Matrix to estimate capture and upgrading costs by multiplying the MMBTUs produced times the $ per 
MMBTU for each facility and then aggregated across all feedstock types.13 These values represent the costs of capturing the biogas and upgrading it
into biomethane.
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Total Cost of RNG Upgrading

Feedstock(s) Volume 
(MMBTU/Year)

$ per 
MMBTU

Upgrading 
Costs

Food Waste 5,267,000

$7.44 to
$23.60

$41M

Wastewater 4,830,000 $41M

Ag. Waste 17,562,000 $162M

Municipal Solid 
Waste 63,003,000 $471M

Total 90,669,000 $715M $41M $41M

$162M

Food Waste MSW

U
pg

ra
di

ng
C

os
ts

($
M

)

Wastewater Ag. Waste
Feedstock

RNG Capture & Upgrading Costs

$471M

Municipal solid waste has the largest volume of RNG and therefore 
has the highest associated costs of $471 million. The total cost for 

upgrading RNG across all four feedstocks is $715 million.

13RNG costs were calculated using the sources outlined on slide 23. Volume amounts were provided by 
the RNG Coalition.

3 Expenditure Analysis: Total capture and upgrade costs are estimated to be $715M in 2022



The second cost component for capture and upgrade is administrative jobs. These jobs include overseeing financial transactions, bookkeeping, 
transactions, and other support services. To account for these activities, Guidehouse estimated 1 administrative job per operating facility based on 
guidance from RNG Coalition. Assuming an average income of $79k per admin job (U.S. Bureau of Economic Analysis) Guidehouse estimated the 
total administrative costs for each feedstock.
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Total Administrative Costs

Feedstock(s)
Number of 
Operational 

Facilities
Admin Jobs 
per Facility

Number of 
Admin Jobs Cost per Job14 Total Admin Costs

Food waste 13 1 13 $79,609 $1.0M

Wastewater 28 1 28 $79,609 $2.2M

Ag. Waste 132 1 132 $79,609 $10.5M

Municipal Solid 
Waste 81 1 81 $79,609 $6.4M

Total 254 254 $79,609 $20.2M

14Average incomewage for office and administrative support jobs 
(BEA)

3 Expenditure Analysis: Administrative costs for RNG capture and upgrade are estimated to be
$20.2M in 2022
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Total Cost of Capture 
and Upgrade

$42M

$43M

$173M

$478M

$735M

RNG Capture and 
Upgrade Costs

Feedstock(s) Volume 
(MMBTU/Year)

Food Waste 5,267,000

Wastewater 4,830,000

Ag. Waste 17,562,000

Municipal Solid
Waste 63,003,000

Total 90,669,000

Total Admin 
Costs

$1.0M

$2.2M

$10.5M

$6.4M

$20.2M

Input Capture and Upgrade Costs Total Cost

1 Biogas 
Upgrading

Costs

$41M

$41M

$162M

$471M

$715M

2

Costs associated with biogas capture, upgrade to biomethane (RNG), and administrative costs are combined to reflect the total RNG Capture and
Upgrade Costs grouped by type of feedstock.

3 Expenditure Analysis: Adding upgrading costs and administrative costs together, the total cost for 
RNG capture and upgrade for all four feedstocks is estimated to be $735M in 2022



Transmission is the third type of cost type in generating RNG. Of the 91 trillion BTUs of RNG production capacity in 2022, 81 trillion BTUs (89%) is 
estimated to be injected into the natural gas pipeline transmission system. Ninety percent of the RNG injected into the system is used for 
transportation fuel. Natural gas pricing information for each of the final uses was based on data from the U.S. Energy Information Administration 
(EIA). These prices and their associated volumes (in units of 1,000 SCF) were used to estimate total transmission sales.
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Final Use MMBTUs15 % of Total Volume 
(1,000 SCF)

Natural Gas 
Price Sales

Vehicle (Public) 40,225,599 50% 38,790,356 $6.01 $233M

Vehicle (Private) 32,462,764 40% 31,304,498 $6.01 $188M

Electricity 6,461,188 8% 6,230,654 $4.67 $29M

Thermal 1,615,297 2% 1,557,663 $8.98 $14M

Total 80,764,849 100% 77,883,171 $464M

Transmission

Definitions

Vehicles (Public) Government Agency Fleets

Vehicles (Private) Retail Natural Gas Stations

15Adjusted for only pipeline volume.

3 Expenditure Analysis: Estimated cost of RNG transmission is $464M



Final Use Sales Wholesale 
margin

Wholesale 
Sales

Retail 
Margin

Retail 
Sales Total Sales

Vehicles (Public) $233M 4% $9.3M $9.3M

Vehicles (Private) $188M 4% $7.5M 22% $41.3M $48.9M

Total $421M $16.9M $41.3M $58.2M

Distribution is the fourth type of cost in generating RNG. Of the four final uses, sales to public and private vehicles customers include wholesale 
and retail services. In addition to the transmission sales, wholesale (4%) and retail (22%) markup percentages were applied to account for 
distribution services provided. Wholesale services cost an additional $16.9M and retail services cost an additional $41.3M to distribute RNG to 
final users (e.g., public fleets and private natural gas retail stations).

Distribution

Definitions

Retail Margin The margin (e.g. mark-up) added to T&D sales to reflect associated retail costs

Wholesale Margin The margin (e.g. mark-up) added to T&D sales to reflect associated wholesale costs

3
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Expenditure Analysis: The total cost of distribution (wholesale and retail) for RNG was $58.2M



The total costs from the four major cost categories of the value chain were used to estimate the direct number of jobs for RNG production. Total
costs are divided by the industry productivity ratios (e.g., sales per job) provided by the BEA. The calculations below illustrate how each of the 4
cost categories are used to estimate direct jobs by industry.

$24M (Transportation)

$20M (Admin)

$715M (Capture &
Upgrade)

Industry Unit
Relationships
(sales per job)

Direct Industry
Jobs

$257,000 / job 93=

$697,000 / job 1,026=

$79,600/ job 254=

Total Direct Jobs

$464M (Transmission) $1,258,000 / job 369=

$17M (Wholesale) $1,561,000 / job 11=

Direct Effects

Waste management

Misc. Chemical Product Mfg

Office Administrative Services

Natural Gas Distribution

Wholesale – Petroleum

$157,000 / job 263=$41M (Retail) Retail – Gasoline Stores

Total: $1.3B

Capture and
Upgrade

Transmission

Distribution

Waste
Transportation

2,015

3
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Expenditure Analysis: RNG operations costs are estimated to support 2,105 direct jobs in 2022



The second cost category for producing RNG is capital expenditures. There are two types of capital expenditures: 1) Construction of Capture and 
Upgrade facilities and 2) Construction of Extraction and Upgrade facilities. These costs vary depending on the type of feedstock.

Costs

Extraction and 
Upgrade

Capture & 
Upgrade Facilities

Capital
VEaxlpueenCdhi tauirnes

Feedstock: Food Waste

Ag. Waste
MSW

Wastewater

Food Waste, Ag. Waste, and 
Wastewater require 
construction of an anaerobic 
digestor to capture biogas. The 
biogas is then conditioned and 
upgraded into biomethane

MSW requires drilled wells to 
capture (extract) the biogas 
created by decomposing 
organic waste. The biogas is 
then conditioned and 
upgraded into biomethane

Cost Type:

3
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Expenditure Analysis: Capital Expenditures associated with facility construction



Feedstock Expenditure Type Expenditure ($)

Food Waste Capture (Digester) and Upgrade $118M

Agricultural Waste Capture (Digester) and Upgrade $1.1BM

Wastewater Capture (Digester) and Upgrade $130M

Municipal Solid Waste Extraction and Upgrade $720M

Total $2.1B

For food waste, agricultural waste, and wastewater, capturing and converting biogas into biomethane requires a digester and upgrading facilities. 
For municipal solid waste, the landfill acts as a digester and pipes are drilled into the ground to extract the biogas that naturally is generated. Costs 
per MMBTU and amount of MMBTUs expected to be produced were used to estimate construction costs for facilities without an original estimate.

Construction of Capture and 
Upgrade Facilities

Extraction and Upgrading

Definitions

Capture and 
Upgrade

The cost of capture via anaerobic digester and biomethane upgrading

Extraction and
Upgrade

The cost of capture via wells and biomethane upgrading

3
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Expenditure Analysis: Across all feedstock types, the total cost of capital expenditures is 
estimated to be $2.1B



Total capital expenditures across all feedstocks are estimated to cost over $1.03B during 2022. These estimates were derived by dividing the 
construction costs by industry productivity ratios (e.g., sales per job) provided by the BEA (within IMPLAN). The calculations below illustrate how 
construction costs are used to estimate the 10,855 direct job counts by industry.

$360M (Extraction)

$1.4B (Capture &
Upgrading)

Industry Unit
Relationships
(sales per job)

Direct 
Jobs

$171,400 / job 8,104=

$262,000 / job 2,751=

10,855Total Direct Jobs

$360M (Upgrading)

Direct Effects Industry

Construction (non-residential)

Total: $2.1B

Construction 
of Capture &

Upgrade 
Facilities

Extraction &
Upgrade

Drilling Oil & Gas well & 
Construction (non-residential ) 
&

3
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Expenditure Analysis: Based on RNG capital expenditure estimates, we estimate 10,855 direct 
jobs will be created from construction of RNG facilities during 2022



The expenditures analysis produced three values for the operating costs and the capital expenditures of RNG – RNG Business Costs, Average 
Sales per Job, and the Number of Direct Jobs. This information is used as inputs in the economic modeling tool IMPLAN to calculate indirect and 
induced effects. This modeling indicates how much additional economic activity is supported by supplier purchases (indirect) and employee 
spending (induced) beyond the initial RNG capture and upgrade.

Input

Output

Indirect 
Effects

Indirect Business
Sales Indirect GDP Indirect Jobs

Induced 
Effects

Induced Business
Sales Induced GDP

Direct 
EffectsDirect Effect Costs Sales per Job Direct Jobs

Induced Jobs

IMPLAN

Type of Economic 
ImpactEconomic Analysis Component

Model

4
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Economic Impact: The modeling tool IMPLAN calculates direct, indirect, and induced effects of 
RNG



purchase of
goods &
services

supply chain 
effects

business tax
impacts

labor income

household
spending

purchase of
goods &
services

labor income

household 
tax impacts

household 
income

1
Direct 
effects

2
Indirect 
effects

3
Induced 
effects

Source: 
IMPLAN

Direct 
effects

Indirect 
effects

Induced 
effects

Type of impact RNG Example

Direct Effects resulting from direct 
spending Spending within the RNG value chain

Indirect Effects resulting from industries 
purchasing from each other Spending on materials, components, and services

Induced Effects resulting from household 
spending of labor income

Spending on housing, healthcare, transportation, food, 
retail and entertainment by workers

Metrics used in this report
Business Sales Sales of goods and services across the supply chain.

Gross Domestic Product 
(GDP)

The sum of the value added or ‘premium’ created from each stage of 
the supply chain

Jobs The number of jobs created from the supply chain activity stimulated 
through expenditure

The IMPLAN Input-output model estimates how money flows through the economy based on supply chain relationships; the effects are categorized
into direct, indirect, and induced impacts. This analysis uses three types of metrics to reflect changes in the U.S. economy referenced in this report;
business sales, Gross Domestic Product (GDP), and jobs.

4
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Economic Impact: Economic impact analysis allows us to understand the direct, indirect, and 
induced effects of RNG on the economy



Business sales

Taxes

Income

Profits

Inputs: 
Goods & 
Services

Jobs

Value Added or 
Gross Domestic 
Product (GDP)

Taxes
Profits

+ Income
= Value Added (GDP)
+ Inputs
= Business Sales

4
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Economic Impact: Economic impact measures reflect changes in the economy but are subsets of 
one another, meaning that they should not be added together



Based on the spending for RNG operations, the direct, indirect, and induced economic impacts are presented below in terms of jobs, GDP, and 
Business Sales. Over 2,015 direct jobs were attributed to activities within the RNG value chain with a total of 10,600 jobs. RNG supported a total of
$1.8B in GDP and over $3.5B in business sales.

3,893

4,700

10,608

0 2,000 4,000 6,000 8,000 10,000 12,000

Direct 2,015

Indirect

Induced

Total

Jobs

$680M

$549M

$1,754M

$0M $500M $1,000M $1,500M $2,000M

Direct $525M

Indirect

Induced

Total

GDP ($M’s)

$1,282M

$1,350M

$922M

$3,553M

$0M $1,000M $2,000M $3,000M $4,000M

Direct

Indirect

Induced

Total

Business Sales ($M’s)
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Economic Impact: RNG operations are estimated to support a total of 10,600 jobs, generate a 
total of $1.8B in GDP, and result in over $3.5B in business sales in 2022



The economic impacts by feedstock type are presented below with most impacts supported by RNG produced from municipal solid waste (MSW)
with over 7,300 jobs. The remaining 31% of all jobs are spread across the other three feedstocks.

$1,200

Waste Water

Food Waste

Livestock

MSW

GDP By Feedstock

$0 $400 $800

Direct Indirect Induced

$1,213M

$368M

$88M

$84M Waste Water

Food Waste

Livestock

MSW

Business Sales by Feedstock
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Direct Indirect Induced

$2,458M

$746M

$179M

$171M
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0 2,000
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7,337

2,226

534
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Economic Impact: MSW had the greatest economic impact from operations of the four 
feedstocks, accounting for 7,300 total jobs and supporting $1.2B in GDP and $2.5B in business 
sales in 2022
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Indirect Jobs

10%

7%

6%
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Induced Jobs

The industries with the most indirect jobs are administrative services, professional services, and wholesale trade. The industries with the most 
induced jobs are food services, health care services, and administrative services.
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Economic Impact: Purchases within the supply chain based on buyer/supplier relationships 
generate indirect and induced jobs across a spectrum of industries
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Based on the spending for RNG Capital expenditures, the direct, indirect, and induced economic impacts are presented below in terms of jobs, 
GDP, and Business Sales.
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Economic Impact: RNG capital expenditures are estimated to support a total of 27,900 jobs, 
generate a total of $3.0B in GDP, and result in nearly $6B in business sales in 2022
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The economic impacts by feedstock type are presented below with most impacts supported by RNG produced from Agricultural Waste with 16,400
total jobs. The remaining 41% of all jobs are spread across the other three feedstocks.
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Economic Impact: Agricultural waste was estimated to have the greatest economic impact from 
capital expenditures of the four feedstocks, supporting 16,400 total jobs, generating $1.6B in 
GDP, and resulting in $3.3B in business sales



These numbers include the direct, indirect, and induced effects of RNG. Operations jobs are ongoing at completed RNG facilities however, capital
expenditure or construction jobs terminate after approximately one year after a new facility is completed.
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Economic Impact: Renewable natural gas is estimated to support 10,600 in jobs, generate $1.8B 
in GDP, and result in $3.5B in total business sales based on current operational capacity and 
27,900 jobs, $3B in GDP, and $6B in total business sales for capital expenditures in 2022
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Nearly 800 direct jobs could be attributed the operations and maintenance of 100 new RNG facilities with a total of 4,200 jobs. 100 new facilities 
could also generate a total of $690M in GDP and nearly $1.4B in business sales.16

16Calculations are based on the average number of jobs per facility for each feedstock in 2022. Operations jobs ratios were
calculated using current operation facilities in 2022. These numbers were provided by the RNG Coalition.
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Economic Impact: Using the current inventory of RNG facilities, we estimated the economic 
impact for the operations and maintenance of 100 new RNG facilities
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Nearly 9,800 direct jobs could be attributed the construction of 100 new RNG facilities with a total of 25,100 jobs. 100 new facilities could also 
generate a total of $2.7B GDP and nearly $5.4B in business sales.17
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17Calculations are based on the average number of jobs per facility for each feedstock in 2022. Construction job ratios were 
calculated using the number of facilities currently under construction in 2022. These numbers were provided by the RNG 
Coalition.

4 Economic Impact: Using the current inventory of RNG facilities, we estimated the economic 
impact for construction of 100 new RNG facilities
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An additional 800 new facilities would create an estimated 33,400 total jobs from RNG production and 200,900 total construction jobs while 1,330 
new facilities would create an estimated 55,500 total jobs from RNG production and 334,000 total construction jobs.18
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18Calculations are based on the average jobs per facility for each feedstock in 2022. Operations jobs ratios were calculated using current operation facilities in 2022 
while construction job ratios were calculated using the number of facilities currently under construction in 2022. These numbers were provided by the RNG Coalition. 
These calculations do not take into consideration yearly economic changes that might affect RNG job numbers. 55

Economic Impact: Using current estimates for the number of jobs per volume of RNG, we 
estimated the numbers of jobs created for 800 and 1,330 new RNG facilities
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The IEA Global Report Model estimates 5,310 new facilities by 2050, which could create an estimated 221,800 additional total jobs from RNG 
production and 1.3M additional total construction jobs. RNG Coalition estimates that 43,000 new RNG facilities by 2050 based on its SMART goals 
would create an estimated 1.8M additional total jobs from RNG production and 10.8M additional total construction jobs.19
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19Calculations are based on the average jobs per facility for each feedstock in 2022. Operations jobs ratios were calculated using current operation facilities in 2022 
while construction job ratios were calculated using the number of facilities currently under construction in 2022. These numbers were provided by the RNG Coalition. 
These calculations do not take into consideration yearly economic changes that might affect RNG job numbers. 56

Economic Impact: Using current estimates for the number of jobs per volume of RNG and capital 
expenditures, we estimated the numbers of jobs created for 5,310 and 43,000 new RNG facilities
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the international market for natural gas has given rise to the use of natural gas in a
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liquid state is about 600 times smaller than its volume in its gaseous state. This

process makes it possible to transport natural gas to places pipelines do not reach.

Liquefying natural gas is a way to move natural gas long distances when pipeline

transport is not feasible. Markets that are too far away from producing regions to be
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connected directly to pipelines have access to natural gas because of LNG. In its

compact liquid form, natural gas can be shipped in special tankers to terminals

around the world.  At these terminals, the LNG is returned to its gaseous state and

transported by pipeline to distribution companies, industrial consumers, and power

plants.

LNG Trade
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is needed in local markets in the U.S. during times of peak demand.  LNG is also
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In 2020, the U.S. exported almost 2,400 billion cubic feet (Bcf) of natural gas in the
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container or in trucks.  In total, as of August 2021, U.S. LNG has been delivered to 40

countries on five continents.  The U.S. also still imports some LNG, mostly to New

England, a region of the country constrained by limited pipeline and storage

capacity. 

DOE's Role

The Department of Energy has regulatory responsibilities related to LNG. Companies

that want to export natural gas must get authorization to do so from DOE’s Office of

Fossil Energy and Carbon Management (FECM). The Natural Gas Act (NGA) requires

DOE to make public interest determinations on applications to export LNG to

countries where the U.S. does not have existing free trade agreements. FECM’s

natural gas import-export regulatory program is implemented by the Division of

Regulation in the Office of Regulation, Analysis, and Engagement.
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There are two standards of review under the NGA for LNG export applications, based

on destination countries.  Applications to export LNG to countries with which the

United States has a free trade agreement (FTA countries) or to import LNG from any

source are deemed automatically in the public interest. The NGA directs DOE to

evaluate applications to export LNG to non-FTA countries. DOE is required to grant
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reached final investment decisions on their projects. Construction of large facilities

takes years to complete and costs billions of dollars. A complete list of long-term

LNG export applications and their current status can be found in DOE’s Summary of

LNG Export Applications.

DOE also promotes market transparency with published reports on LNG export

volumes, destinations, and prices in its LNG Monthly Report. The first-ever exports

of domestically-produced LNG from the lower-48 states occurred in February 2016.

 Cheniere Energy’s Sabine Pass Liquefaction, LLC exported the first LNG tanker cargo

from the Sabine Pass LNG Terminal in Louisiana, with a shipment to Brazil.

LNG projects that have DOE authorizations report their status and construction
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Room.
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Abstract: Grid-tied energy storage will play a key role in the reduction of carbon emissions. Systems
based on Li-ion batteries could be good candidates for the task, especially those using lithium titanate
negative electrodes. In this work, we will present the study of seven years of usage of a lithium
titanate-based battery energy storage system on an isolated island grid. We will show that, even after
seven years, the modules’ capacity loss is below 10% and that overall the battery is still performing
within specifications. From our results, we established a forecast based on the internal degradation
mechanisms of the hottest and coldest modules to show that the battery full lifetime on the grid
should easily exceed 15 years. We also identified some inaccuracies in the online capacity estimation
methodology which complicates the monitoring of the system.

Keywords: battery energy storage system; BESS; titanate; LTO; incremental capacity; SOH

1. Introduction

Battery energy storage systems (BESS) play a key role in tomorrow’s grids as crucial
building blocks towards higher integration of intermittent renewable energy generation [1–5].
This will be essential to allow small grids, such as the ones that power the Hawaiian Islands,
to reach emission reduction targets. In Hawai‘i, the Renewable Portfolio Standards law
mandates a 100% clean energy and transportation environment by 2045 [6].

Despite the large number of BESS deployed [7,8], most of the published studies so far
are focused on modeling [9–17] with sizing, load modeling, or life cost analysis, as well as
battery management system development [18,19]. Within the modeling studies, little to no
effort was devoted to degradation modeling using realistic battery models.

In addition to the modeling studies, there are, to the best of our knowledge, only a
few publications with results from field studies. Consiglio et al. [20] reported on the site
acceptance test of a 0.5 MW system, Koller et al. [21] reported on the impact of different
applications on a 1 MW system, Bila et al. [22] showcased initial performance of a grid
connected household BESS. Some studies were more focused on field usage analysis. This
includes our 3-year study of a grid deployed 1 MW BESS [23], a one year study for a 5 MW
system by Münderlein et al. [24], the validation of smoothing algorithms [25], and some
sweat testing under different applications [26]. In addition, the international Renewable
Energy Agency reported results on some case studies [27,28]. Even Fewer studies reported
electrochemical data. At the system level, Karouia et al. [29] compared Li-ion and a
ZEBRA-based BESS of different sizes from 0.1 to 5 KW, and Kubiak et al. [30] analyzed
the calendar aging induced degradation on a 250 kW/500 kWh system. At the cell level,
and in addition to our previous work [31–33], Benato et al. [34] tested cells of different
chemistries under realistic conditions, and Li et al. [35] tested nickel cobalt manganese cells
for stationary applications. Finally, Podias et al., White et al., Elliot et al. as well as Zhang
et al. investigated grid usage of recycled EV or bus batteries [36–39].
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The Hawai‘i Natural Energy Institute (HNEI) at the University of Hawai‘i at Mānoa has
been working on assessing the benefits of grid-scale BESS for the past decade [23,31–33,40–42].
One of our demonstration BESS is installed on the Hawaii Electric Light Company power
grid on northern tip of the Big Island of Hawai‘i (star on the left of Figure 1) at the point of
common coupling (PCC) between the 10.6 MW Hawaii Renewable Development Windfarm
and the Waimea substation. It has been operational since December 2012 and consists of
384 modules in series with each module containing 7 cells in parallel. This amounts to
a total of 268,850 Ah Altairnano Generation 1 cells composed of a lithium titanate (LTO)
negative electrode (NE) and a blended positive electrode (PE) made of lithium cobalt oxide
(LCO) and lithium nickel-cobalt-aluminum oxide (NCA) in a 55/45 ratio [32]. The modules
are arranged symmetrically on both side of the container, Figure 1 right. The system is rated
for 1 MW of power and 250 kWh of energy. The module nominal power is around 800 W
which leads to a nominal power (P) for the BESS of 310 kW. Data, such as grid frequency
and voltage, are logged by a Schweitzer SEL-735 meter at a 5 Hz sampling rate. Other data,
such as cell group voltages and temperatures are sampled at 1 Hz. More details on the
BESS and its installation can be found in [40]. HNEI’s work encompassed grid performance
assessment, closed-loop control algorithms optimization to maximize grid support, as
well as single cell and module laboratory testing for better understanding of degradation
mechanisms. In previous works [23,31,32], three years’ worth of 1 MW/250 kWh Li-ion
titanate BESS battery usage was analyzed and replicated on single cells leading to a forecast
of cell durability based on the actual degradation observed in the laboratory.

Figure 1. Outside and inside view of the BESS.

In this work, the laboratory results will be compared with the real degradation as-
sociated with seven years of real usage on the grid where the BESS was primarily used
for frequency regulation. This study will report on the durability of the BESS according
to different metrics such as power, energy, efficiency, and capacity as calculated from two
types of reference tests, one from the manufacturer and one custom. Moreover, a complete
degradation analysis obtained from replaced modules will be used to discuss the accuracy
of the online capacity estimation, the impact of modules temperature, the origin of the
degradation, as well as to allow the forecast of the BESS remaining useful life using a
realistic battery degradation model. The degradation model will be constructed from the
evolution forecast for the three battery degradation modes: the loss of lithium inventory
(LLI) and the loss of active material (LAM) on both electrodes [43].
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2. Experimental
2.1. Overall Systems Description and Usage

The BESS stored close to 2.3 GWh of energy in seven years, which corresponds to
2.6 MAh of capacity or around 7500 equivalent full cycles. This represents more than
1000 equivalent full cycles a year or around 3 full cycles per day. Days of intense usage
showcased more than 15 equivalent full cycles, black line on Figure 2. The system state
of charge (SOC) was around 50% on average with daily excursions of 26% SOC. The
average module temperatures were between 28 and 33 ◦C (with a 5 ◦C average temperature
gradient within the modules). The overall usage of the BESS throughout its seven years
of service is summarized in Figure 2. The hours of charging and discharging generally
trended down starting in early 2015; this is due to adjustments to the primary frequency
response algorithm that reduced cycling while still maintaining a significant portion of the
grid benefit. This will be discussed in more detail in Section 4.1 below. A detailed analysis
of the usage throughout the first three years was already published [23] and will not be
repeated here. To assess the performance of the BESS, two types of periodic reference tests
were performed, the manufacturer-recommended reference Test (MRT) and a custom HNEI
reference test (HRT). The letters at the top of Figure 2 show when the tests were performed,
with a blue M for the MRT and a red H for the HRT.

Figure 2. 2013–2019 Battery Energy Storage System activity showcasing discharging time (blue), charging time (red),
idling time (green) and offline time (white). The M and H letters highlight the running of reference testing following the
manufacturer and HNEI’s protocols, respectively. The black curve represents the daily equivalent full cycle total.

2.2. Manufacturer’s Reference Testing

The MRT consisted of three separate protocols to assess power ability, efficiency,
energy ability as well as module capacities and resistances. The date at which those tests
were carried on are highlighted by the letter M on the top of Figure 2. To date, the tests
were repeated eight times at days 0, 302, 585, 713, 861, 1050, 1939 and 2268.

The power test consisted of 10 min 1 MW (3P) pulses in between 10 min rest periods.
The test started and ended at a full charge state with the aid of a top-up pulse as shown
in Figure 3. The first objective of this test is to first verify that the BESS can still provide
over 1 MW of power at the PCC level. The second is to assess the power capability at the
BESS level (i.e., how much power is needed to get 1 MW at the PCC level). The third is to
calculate the efficiency (power in/power out).
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Figure 3. Example of the manufacturer tests: power, energy, and SOH.

To pass the test, the power rating must be above 1 MW and the efficiency rating above
80% minus 1% per year of service. The equations provided were the following:

Power rating =
|Edis + Echa|

2× 600 s
× 3600 ≥ 1.0 MW (1)

E f f iciency rating =
|Edis + Erest_dis|

|Echa + Erest2+Eresidual |
≥ 80%− 1%/year (2)

The energy test consisted of a discharge and a charge at 250 kW (at PCC level, P/1.25)
on the entire SOC range (0–100% from BESS SOC meter, denoted SOCB) with no rest in
between as shown in Figure 2. The energy rating is calculated as the average of the charge
and discharge energy. To pass the test, the energy storage capacity must be above 250 kWh.
The equation provided by Altairnano was the following:

Energy Storage capacity =
|Edis + Echa|

2
≥ 250 kWh (3)

The state of health (SOH) test consisted of a charge and discharge at 500 kW (1.6P)
between 30% and 80% SOC with 10 min rest periods before, in-between and after (Figure 3).
The methodology to extract the module capacity and the resistance from this data was
not explicitly stated by Altairnano but was assumed to be the following: for the module
capacity, the rest cell voltages (RCV) should correspond to the open circuit voltage (OCV).
From this OCV and a reference OCV vs. state of charge (SOC) curve, the ∆SOC between
the two rests can be calculated. Dividing the corresponding measured capacity by the
∆SOC yield module capacity. For the module resistance, it was assumed that the ohmic
drop (∆V) between the rest and the application of the charge and discharge current were
used. Based on the ohmic drops and knowing the current and Ohm’s law, the resistance
can be calculated as R = ∆V/∆I = ∆V/(I − 0) where I is the requested current and the
“0” is the OCV current. Unlike the power and energy tests, the SOH test was not run
consistently, and the charge and discharge power varied between 300 kW (2nd and 3rd
iterations), 500 kW (1st, 5th,7th, and 8th iterations) and 1 MW (4th and 6th iterations).

2.3. HNEI’s Reference Testing (HRT)

HNEI’s reference testing consisted of slow charge and discharge (50 kW, P/6.5) on the
entire SOC window with long rests (>5 h vs. 10 min for MRT SOH test), Figure 4. This test
was designed to accurately track capacity fading as well as changes in the modules OCV
response. It also allowed the application of electrochemical voltage spectroscopies [44] such
as incremental capacity (IC) to compare the degradation in the field to those observed in
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the laboratory [31,32]. Module capacities were extracted by dividing the measured capacity
between two rests by the ∆SOC. This test could not be run often because it required
significant downtime for the BESS (>40 h), but it was performed four times at days 984,
1081, 2060 and 2564. It also must be noted that there were some issues in the execution
of the protocol for the first two iterations. In the first one, the charge power was not kept
constant. In the second iteration, some pulses were performed at the end of the discharge
prior to resting. Because of the significant downtime, tests could not be repeated and will
therefore be analyzed as is.

Figure 4. Power vs. time curves for the four iterations of the HNEI performance test.

2.4. HNEI’s Laboratory Battery Testing & Incremental Capacity Analysis

On two occasions, around day 1000 and 2500, some modules were replaced in the
deployed BESS. The 12 removed modules were shipped to HNEI laboratory and tested
on a calibrated 20-channel ARBIN LBT-25 V-100 A machine. Prior to the testing, all
channels were current- and voltage-calibrated against a common reference (NIST-traceable
Keithley 2700 source meter unit) to ensure consistency across the experiment. A reference
performance test was performed at 25 ◦C and comprised C/25, C/10 and C/5 full cycles
with 4-h rests before and after residual capacity measurements at C/50. More details on
the reference test can be found in [45].

IC curve simulations were performed using the proprietary ‘alawa toolbox [46] us-
ing HNEI mechanistic degradation model [47]. Experimental validation supporting the
simulation results based on LLI and LAM degradation modes has been reported by other
groups [48–50]. The stock library of the ‘alawa toolbox was used for the half-cell data. More
details on the process for these cells it out of the scope of this paper and it can be found in
our previous work [32].

3. Results
3.1. Field Data

Figure 5a–c present the evolution of the power, efficiency, and energy ratings as a
function of time. The power rating was stable for the seven years the BESS had been in
service. It dropped slightly below 1 MW around Day 300 but recovered after. The efficiency
also stayed above the threshold value throughout the 7 years of usage. The energy rating
started above 280 kWh and quickly faded to around 240 kWh after day 800. This triggered
the replacement of two modules around Day 1000. After modules replacement, the energy
rating increased to around 270 kWh and remained rather constant between days 1000 and
2000 before starting to lower again.



Electronics 2021, 10, 1593 6 of 20

Figure 5. BESS (a) power, (b) efficiency, (c) energy, and (d) capacity evolution with time.

Since both the MRT energy rating test and HNEI’s protocol were performed on the
full SOC window, their exchanged capacity can be compared (Figure 5d). The BESS started
with a capacity above 350 Ah which was expected with modules comprising 7 × 50 Ah
cells in parallel. The capacity decreased to 260 Ah (−25%) before modules replacement
and increased back to around 300 Ah (−15%) after then remained rather stable.

Figure 5c is intriguing as the available energy seems to increase between day 1000 and
day 2000 from the MRT results. To investigate the origin of this increase, Figure 6a plots
the voltage vs. capacity curves associated with all the MRT energy tests. From these plots,
it is apparent that the overall end of discharge and end of charge potential are respectively
increasing and decreasing (arrows on Figure 6a). This suggests that more of the voltage
window of the cells is utilized and that therefore the ∆SOC used for the energy test is
increasing. However, looking at the ∆SOCB (the SOC reported by the BESS), Figure 6b, it is
always between 100 and 0. This indicates that SOCB does not have a 1:1 correspondence
with the true SOC of the BESS. This is confirmed by the fact that SOCB and the capacity do
not have a linear relationship, whether from the MRT test (Figure 6b) or the HRT test at low
rate (Figure 6c). A deviation from a linear relationship can be seen at high and low SOC
but also in the 40 to 60% region with a significant hysteresis especially visible in charge.
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Figure 6. (a) Voltage vs. capacity curves for the MRT Energy tests. And (b) associated SOC vs. capacity curves. (c) SOC vs.
capacity curves for the HRT tests. Arrows on (a) indicates overall evolution with aging.

One of the most important features of the manufacturer’s and the HNEI’s SOH tests
is the ability to estimate the capacity associated with each module. Because the modules
are connected in series, they all see the same current and thus discharge the same amount
of capacity. Therefore, the modules capacity cannot be deciphered directly. To calculate
each module’s individual capacity, the exchanged capacity needs to be related with the
associated ∆SOC in each module. This is usually done by using rest cell voltages and
an OCV vs. SOC curve but this step is not straight forward, and multiple sources of
error can arise. The first error source is usually caused by the fact the RCVs are not fully
stabilized. Figure 7 presents an example of voltage vs. time curves for the six different
RCVs considered in this work. Three RCVs were measured from the manufacture’s SOH
test ( 1©– 3©, Figure 3) that in most cases lasted less than 0.2 h and, the other three RCVs
were measured from HNEI’s test (
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, Figure 4) that lasted 5 h or more. Although all
RCVs, even the short 10 min ones, appeared to be stable when the step was completed, the
changes of voltages in the last 2 min of the relaxation steps were investigated to quantify
the stability of the voltages. It was found that for RCVs 1©– 3©, the potential still varied
between 0.8 and 1.9 mV in average. For the long rests, the same measurement showed
changes below 0.1 mV in average during the last 2 min. To address the significance of these
changes, the voltage variations between 8 and 10 min of the long HRT relaxations were
reviewed. They were found to be of 0.4 mV in average for
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mostly stable after 10 min, they could be far from the OCV value since 0.4 mV variations
after 10 min, lower that the one observed, could lead up to 70 mV further variation after
several hours. The impact of these results, as well as other errors, will be discussed further
in the next section.
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Figure 7. Example of relaxation vs. time curves for the manufacturer test ( 1©– 3©) and HNEI test (
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). Note that example
2© is the relaxation after a charging cycle.

Temperature is one of the most significant parameters to influence capacity retention
and capacity loss. Figure 8 presents the evolution of the maximum daily maximum
temperature as a function of day. The BESS was used more aggressively during the first
1000 days causing the temperature to be higher than for the latter days. Temperature stayed
mostly below 40 ◦C. Also plotted in Figure 8 is the minimum module temperature at the
same time as when the maximum was recorded. This showcases a temperature imbalance
that could be responsible for some inhomogeneous degradation within the modules. The
temperature difference between modules is typically between 5 and 10 ◦C.

Figure 8. Maximum daily temperature evolution with associated minimum module temperature.

3.2. Laboratory Data

The modules that were replaced were analyzed in HNEI’s battery testing laboratory.
The modules in this BESS are organized in line replacement units (LRU) that each contain
two modules. Therefore, with two LRUs replaced after 1000 days, four modules were
exchanged. Of those, two were believed to be damaged (modules 25 and 170) and two
behaved normally (modules 26 and 169). Four LRUs were also replaced after day 2500
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including two that experienced the highest temperatures (modules 353 to 356) and two
than experience the lowest temperatures (modules 201 to 204).

Figure 9a presents the C/25 discharge curves for the modules replaced at Day 1000
showing that only one the modules (#170) was actually defective with a capacity 15% lower
than the others which were all within 1% around 384 Ah, close to the maximum capacity
of 392 Ah from a pristine module [31]. For the modules changed after 2500 days, their
capacities were between 387 and 393 Ah for the low temperature modules and between
386 and 389 Ah for the high temperature modules (Figure 9b).

Figure 9. (a,b) C/25 discharges and (c,d) corresponding C/25 charge and discharge IC signature of replaced modules after
day 1000 (a,c) and 2500 (b,d).

To enhance the changes in the voltage response, Figure 9c,d display the modules’
incremental capacity (IC, dQ/dV = f(V)) signatures where it can be seen that they exhibited
some differences in peak intensities which indicates disparities in SOH. Compared to a
pristine cell, for which details can be found in [32], Feature A is broadened, Peak B is
thinner, Peak D shrank and Peak E developed. All are clearly indicating (at least) loss of
active material on both the positive and negative electrodes. Module 170 presents lower
intensities for peaks B, C, D, and E compared to the other cells. Interestingly, the multi-
plication of the IC signature of module 170 by 7/6, nearly overlaps the signature of the
other modules (dash curve). This indicates that the observed degradation might not be
associated to an accelerated degradation but rather to the failure or disconnection of one of
the cells in parallel within the module. The other module marked as defective (#25) did
not show any specific difference compared to the others, which might indicate that there
was an intermittent connection problem of one cell within the module. The single cells are
encapsulated in a significant amount of hard resin, and they unfortunately could not be
separated for individual testing despite some attempts. After 2500 days, the capacity differ-
ences between modules that experienced the same temperatures was minimal. Comparing
modules that experienced higher temperatures to the lower temperature ones, Peak E is
less intense and Peak A broader for the cells that were used at higher temperature. This
suggests only a slight path dependence in the degradation process.
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4. Discussion
4.1. Overall Usage of the BESS

As showcased by Figure 2, the usage of the BESS varied throughout the 7 years of
deployment. The BESS, installed at a 10.6 MW wind farm, is equipped with two real-
time control algorithms: primary frequency response, and wind smoothing. The wind
smoothing algorithm was rarely used (123 total days between 1 January 2013 and 31
December 2018). Between 2013 and 2014, the frequency response algorithm was generally
fixed to an aggressive gain setting of 30 MW/Hz with no dead-band (a range of grid
frequency deviations that are ignored by the BESS). Starting on 22 January 2015, dead-
bands of 20 mHz and 40 mHz were tested along with gains of 20 MW/Hz, 30 MW/Hz and
40 MW/Hz. The BESS was also limited to respond with±300 kW,±500 kW, and±1000 kW
(max). Various combinations of settings were cycled over several days through June 2016
when the gain was set to 40 MW/Hz with a dead-band of 40 mHz for the remainder of
the period. Further discussion on the impact of different settings in out of the scope of this
paper and will be published at a later date.

4.2. Open Circuit Voltages & Module Capacities

Proper indirect estimation of capacity requires satisfaction of several conditions:

- First, two good RCVs where the modules reached their equilibrium voltages. This
usually requires long rests, ideally at a charged and discharged state.

- Second, the measured RCVs must not be on a voltage plateau.
- Third, an accurate OCV vs. SOC curve. Based on the information provided to

us, Altairnano might be using a 10 points OCV vs. SOC curve. The method of
interpolation between the points was not disclosed. From our laboratory testing, a
higher resolution OCV vs. curve (1001 points, extracted from [31]) was available and
used in this work.

- Finally, the OCV vs. SOC curve needs to be updated upon aging. Depending on
the battery degradation, the OCV vs. SOC curve will change with SOH as the cells
degrade differently along with usage [32,43].

Figure 10b presents a comparison of a 10 and 1001 points OCV vs. SOC curve as well
as associated SOC estimation errors. The error is around 3% on average with a maximum
of 10% at 60% SOC. Figure 10b also provides the SOC estimation error based on RCV
measurement errors of 1 mV (the resolution of the voltage sensors), 5 mV, 10 mV and
20 mV. According to our analysis of the relaxation curves (Figure 7) RCVs 1©– 3©were not
stabilized and this could lead to significant errors since, for a 20 mV measurement error,
SOC estimation could be on average±5% off and up to±20% off in the worst case scenario.
The 1 mV resolution was found only be an issue only in the 45 to 55% SOC range were
errors of ±2.5% are possible.

To start to quantify the possible errors on the capacity estimation, Figure 10a displays
the spreads of RCVs for 1©– 3© and
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on the initial OCV vs. SOC curve. None of them
appear to be on a voltage plateau nor in areas of high possible SOC estimation errors.
Nonetheless, the error induced by errors in voltage measurements up to 20 mV for 1© and
3© could lead to SOC estimation errors up to 4% and 2% for 2©. This SOC estimation error

leads to ∆SOC errors in the order of 5% between the low and high SOC points and thus up
to 10% underestimation of the capacity (5% on a ~50% SOC range), which is significant.

It must be noted that the shape of the error is similar to the observed mismatch
between SOC and normalized capacity (Figure 6). Discussion on the evolution of the OCV
curves with aging will be provided in the next section.
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Figure 10. (a) Comparison of the 10 and 1000 points OCV curves with the different spread of measured RCVs. (b) SOC error
associated with using a 10-point OCV instead of a 1000-point OCV as well as with measurement errors of 1, 5, 10 and 20 mV.

With three sets of relaxation voltages available per dataset, module capacities could be
calculated between points 1 and 2 as well as between points 2 and 3. Figure 11a presents the
comparison between the two sets of capacities estimated from rests 1©– 2© and from rests
2©– 3©. If the SOC determination was accurate, they should be equal. They are close except

for the test at Day 713 where capacities calculated from points 1©– 2© are 40 Ah higher
(~10%) than the one measured from points 2©– 3©. From a closer look at the data, the rests
all look ok, but the charge capacity between 2© and 3© was abnormally high. The origin of
that capacity measurement error is unclear but likely associated with a calibration error
for the current or the coulomb counting in charge. For the HRT test, Figure 11b and rests
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, the calculated capacities are overlapping for the first and fourth tests. For the second
and third tests, there is an almost constant difference of 20 Ah and 10 Ah respectively. The
origin of this difference is also likely related to calibration differences. Since the last four
MRT tests were performed at similar time as the HRT tests, the calculated capacities can
be compared and Figure 11c showcases the comparison of capacities 1©– 2© and
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for
the four common tests, all gathered during the same regime and thus the same calibration.
MRT capacities were all overestimated for Test 1, underestimated for tests 2 and 3 and
scattered for Test 4. This illustrates that the correlation between the two datasets was
weak at first then fast decreasing (Pearson correlation coefficient of 0.75, 0.4, 0.4 and 0.03
respectively for days 984, 1081, 2060, and 2564). This is interesting because it shows that
the voltage measurement error impact is different for every module as the error is not
constant. The accuracy of the MRT-determined capacities could potentially be improved
by extrapolating the relaxation curves to estimate the final voltages [51,52] but this is out
of the scope of this work. Figure 11 also shows that the module changes at Day 1000 did
perturb the system significantly as the correlation coefficient dropped from 0.75 to 0.4 in
less than 100 days. Finally, on both the HRT and the MRT test prior to Day 1000, two
modules are consistently showing capacities around 30 Ah lower than the spread of others.
These were the replaced modules.
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Figure 11. (a) MRT capacities calculated from ∆SOC 1–2 vs. ∆SOC 2.3, (b) HRT capacities calculated from ∆SOC 1–2 vs.
∆SOC 2–3, and (c) capacities HRT calculated from ∆SOC 2–3 vs. MRT calculated from ∆SOC 1–2. All calculations were
performed using the initial OCV vs. SOC curve.

Figure 12 presents the measured capacity loss versus time for both the MRT and
the HRT experiments. Since no initial point was available for the HRT experiment, the
maximum capacity measured during our cell-to-cell variation analysis [31], with the cal-
endar aging accounted for, was used as a starting point. It seems that the modules did
not degrade homogenously as the difference in capacity loss in-between modules spans
for more than 15% after 2500 days with between 10 and 25% capacity loss (HRT test).
According to the MRT results, this spreading might have been gradual. The inaccuracy
of the MRT is exemplified by the capacity loss going up and down depending on the test.
It must be noted that the capacity loss on the modules did also decreased for the HRT
test after module replacement. The origin of this is unclear at this point but it might be
associated to the BESS being set offline for while awaiting module replacement as capacity
can sometimes be recovered after long rests. This might be related to a change in calibration
or with electrode overhang and the fact that some lithium ions that migrated to the inactive
part of the electrode can migrate back into the active area [53]. Some of the new modules
also appear to degrade faster than the rest of the modules which resembles the fast capacity
loss observed during the first 300 days for the other modules.

Figure 12. Capacity loss vs. time. Colors corresponds to different modules.
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The increase of the spread of capacity loss between modules can usually be attributed
to different usage patterns, different temperatures and different intrinsic degradation
rates [54]. All modules are in series, so they all experience the same current. Since modules
are comprised of seven cells in parallel, it is possible that some cells were used more than
others within the modules. However, our recent modeling work on the impact of cell-to-
cell variations in modules with cells in parallel showed limited impact of inhomogeneous
degradation on the module performance [55]. The second possible contributing factor is
the temperature. Some temperature gradients were observed within the BESS (Figure 8)
and it is therefore possible that the hottest modules degraded faster than the coolest ones.
An analysis of the module temperatures showed that the same modules were consistently
hotter than others. Figure 13a shows the positions of these modules within the BESS. Hotter
modules were on the top row near the middle of the stack on both sides. Cooler modules
were always on the bottom. Figure 13b compares the capacity losses with modules average
temperatures and Figure 13c the capacity loss with the time each module spent above 35,
45 and 50 ◦C. In all cases, Pearson correlations coefficient are below 0.15, there is therefore
no impact of the temperature on the modules’ inhomogeneous degradation. This was
verified for both HRT and MRT measured capacities. This was also validated with direct
capacity measurement from the replaced modules (Figure 9) that experienced the highest
and lowest average temperatures and show less than 1% capacity difference in average.
Another explanation for the spread of capacity loss could be the intrinsic degradation
rate [54]. Previous studies on other types of cells showed differences of more than 5% after
1000 cycles, therefore 10% after 6500 cycles is not out of the range of possibilities. This is
tempered however by the laboratory test results where the four replaced modules for each
temperature (both at low and high) were compared and where the observed maximum
spread between the cells was around 1%, higher than in between different temperatures,
but much lower than 10%.

Figure 13. (a) Average temperature in each module for the 1st 1000 days as a function of module position in the trailer.
(b) Average module temperature vs. capacity loss and (c) Time above 35 ◦C, 45 ◦C and 50 ◦C as a function of capacity loss.

Based on the observations above, the most likely explanation could be inaccuracies
in capacity estimation. Such inaccuracies can originate from inadequate rest cell voltage
measurements, inaccurate OCV vs. SOC curves and errant capacity measurements. An easy
way to determine if there is any significant error in the capacity estimation is to compare
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the last capacity estimated for the 12 modules that were replaced with the one directly
measured during the laboratory tests, Figure 14. Figure 14a presents the comparison of the
estimated capacity versus the measured capacity for the 12 modules that were replaced.
The estimated capacities show neither precision nor accuracy. All were underestimated by
at least 8% and by more than 13% in average and their correlation was also rather weak
at 0.6 and 0.7 for the MRT and the HRT respectively. To verify the validity of the capacity
estimation method, the capacity obtained during the laboratory test were also estimated
using both the initial OCV curve and an updated OCV curve, calculated from averaging
the C/25 charge and discharge [45], for each module (triangles in Figure 14a). In both
cases, the estimated capacity is at most of 0.7% different than and the measured one with a
correlation higher than 0.99. This illustrates that, for these cells and under these conditions,
the accuracy of OCV curve used does not matter much if the cells rest in areas of limited
error towards the end of charge and the end of discharge (Figure 10). This is confirmed by
Figure 14b where the module capacities were estimated using the RCV measured from the
MRT and HRT tests and the true OCV curve for each module (calculated from the HRT
test). Figure 14b shows marginally better estimation with an average error of 9% (4% less)
and the same correlation. The estimation difference is higher between the two OCV curves
because, from the BESS, the measured relaxations were not truly at the end of charge and
the end of discharge and thus in areas of larger error (Figure 10). The impact of the quality
of the rest cell measurements has already been discussed and should not be a major factor
for the HRT dataset, therefore this error must originate elsewhere.

Figure 14. (a) comparison of the measured capacity and the estimated ones from the BESS MRT and HRT test and from the
laboratory test OCV curves. (b) comparison of the measured capacity and the estimated ones from the BESS MRT and HRT
tests using each module true OCV curves.

With errors coming from the accuracy of the OCV curves and the one from RCV
removed, the only possibility left is some inaccuracies in the capacity measurements. This
was not considered at first because, since all the modules are in series, this error was
believed to be constant. However, the different calibration issues observed Figure 11 seems
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to show that there might be some problems. This was acknowledged by the manufacturer
and this could explain the accuracy issue. In addition, one important parameter was not
considered: cell balancing. In the BESS, balancing is continuous throughout the SOC range
whenever the lowest cell group SOC is greater than or equal to 5%. The lowest SOC cell
group is compared to all other cell groups to determine balance of the BESS. Any cell group
that is ∆3% SOC or more compared to the lowest cell group SOC will receive a 150 mA
resistive load to remove energy from the cell group. Therefore, modules might receive
more capacity than was recorded in our data, and this could explain the precision issues.
Balancing data was unfortunately not available to us.

4.3. Degradation Analysis

Despite the setback in not being able to track the real capacity loss from all the
modules, we can still investigate the degradation based on the modules that were removed
from the BESS. In our previous work [32], the electrochemical behavior of the single
cells was investigated and a sensibility analysis was performed to determine the most
relevant features of interest (FOI) to diagnose the degradation mechanisms. Based on this
analysis, the loss of active material on both component of the PE, LAMNCA and LAMLCO
respectively and of the NE (LAMNE) were decipherable directly from FOIs. The last
degradation mode, the loss of lithium inventory, had to be estimated from the best possible
fit of the electrochemical behavior. The three FOI were the area between 2.3 and 2.4 V to
quantify LAMLCO, the area between 2.15 and 2.3 V to quantify LAMNCA and the intensity
at 2.44 V to quantify the total LAMPE. Given the shape of the IC curves, no capacity
appears to be outside of the potential window and therefore, LAMNE was estimated from
the capacity loss.

Based on the FOIs and the methodology we proposed in [32] to quantify the degra-
dation mechanisms on these cells, the degradation of the lower temperatures modules
comprised, on average, 5.2 (±2.6)% LAMLTO, 7.6 (±0.8)% LAMNCA, 1.9 (±0.8)% LAMLCO,
and 6.0 (±0.9) LLI. For the higher temperature modules, the degradation was composed
of 5.9 (±2.2)% LAMLTO, 13.5 (±3.2)% LAMNCA, 2.6 (±1.0)% LAMLCO, and 8.8 (±0.9) LLI.
The observed ratios between the degradation modes are comparable to the one measured
during the laboratory experiment [32]. This confirms that our laboratory test was successful
in replicating realistic aging for the BESS system.

Since the data for the MRT energy and HRT tests were done on the entire SOCB range
at a relatively low rate for high power cells, P/1.25 and P/6.5, the same FOI analysis
was tried on the field data. Unfortunately, it was found not to be possible as the FOI
values extracted from the tests before the modules swap did not match the one observed
experimentally in the laboratory for the replaced modules. This could be related to several
issues: First, the voltage response at the single level is rather noisy and so significant
smoothing was necessary to have clear IC features which modify IC peaks shape, area
and intensity and thus FOI detection. Second, the HRT and MRT tests were done under
constant power regime which affected the IC peaks at beginning and end of regime where
voltage variations are significant and where FOI 2 and 3 were measured. Third, not all the
cells used the same SOC range and so, information was missing for some cells. Finally,
as shown above, the capacity cannot be estimated with accuracy and thus LAMNE is
not quantifiable directly which hampers the derivation of LLI even if the LAMPE was
accurate. For interested readers, the obtained IC curves for the MRT test after smoothing
are presented in Figure A1 in Appendix A. No sign of LAMPE induced capacity loss was
found. LLI does not seems to be a factor in capacity loss either, but it is impossible to
be sure because most cells did not reach their end of charge cutoff before 100% SOCB.
From what is observable, it appears that none of the modules have started any accelerated
degradation stage at the time of this writing.

One solution to estimate the remaining useful life for the deployed BESS is to extrap-
olate from the diagnosis that was performed on the replaced modules in the laboratory.
If the observed degradation is considered normal, these trends can be extended and they
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should be representative. Our analysis showed an increasing spread in between cells and
to take that into account, the extent of each degradation will be varied in the simulations to
accommodate inhomogeneous aging pace. Simulations were performed from the average
values for lower and higher temperature modules as well as with variations corresponding
to one- and two-times the observed standard deviation, σ. All combinations of standard
deviations (on the three LAMs and LLI) were simulated and only the worst-case scenario
was plotted. Results from these simulations are presented in Figure 15. From the degrada-
tion mode quantification, and if the BESS usage remained consistent, an acceleration of
the aging could start around day 2500 (~seven years) for the higher temperature modules
only if the cell-to-cell variations are in the 2σ range and in the worst-case scenario (lower
than average LLI and LAMLCO, higher than average LAMLTO and LAMNCA). If within σ,
accelerated aging only stars after 14 years of usage under the same conditions. For the
modules at lower temperatures, no significant acceleration is expected within 20 years of
usage. Since our observations at Day 1939 (Figure A1) show no sign of accelerated aging,
the BESS is believed to be in the middle to upper portion of the spread and thus be able to
last up more than 15 years with capacity loss on the modules below 30%.

Figure 15. Forecast of capacity loss based on degradation modes extrapolation with ±3% of the estimation performed
around day 1000 on 3 modules believed to be representative of the BESS.

5. Conclusions

This study spans more than seven years of usage of a grid-tied BESS system on the
Island of Hawai‘i in the Hawaiian archipelago. The BESS has been well used and is
continuing to provide significant storage capability for the grid. Its performance is still
within specifications and the only maintenance performed was the replacement of two
modules that appeared to suffer from the disconnection of one of the seven cells in parallel.
Despite some temperature inhomogeneities, with some modules running consistently 5 ◦C
or more hotter than others, the capacity of the BESS was not affected much with a difference
of around 1% between the hottest and the coolest modules. However, the temperature
induced a slightly different degradation pattern that might induce accelerated degradation
for the hotter modules later in life. The overall capacity loss on the modules was estimated
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to be between 5 and 10% after 7 years of usage compared to 15% at the BESS level. This
calculation was only obtainable from swapped modules after 2500 days of usage. The
internal module capacity estimation was vastly overestimated by between 10 and 25%
despite our best efforts. We believe that inaccuracies in the capacity measurement, and
the lack of information on the balancing, prevented the correct estimation. This could
prove problematic for future deployments and better solutions need to be enacted to ensure
accurate estimation. This could include better safeguards for capacity estimation and the
option to stop balancing, or monitor it better, while performing reference tests. Nonetheless,
the BESS is performing well and, according to the forecast, its useful lifespan should exceed
15 years on the grid with a capacity loss below 30%.
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Abbreviations and Nomenclature
The following abbreviations was used in this manuscript:
BESS Battery Energy Storage System
FOI Feature of Interest
HNEI Hawaii Natural Energy Institute
HRT HNEI Reference Test
IC Incremental Capacity
LAM Loss of Active Material
LCO Lithium Cobalt Oxide
LLI Loss of Lithium Inventory
LRU Line Replacement Unit
LTO Lithium Titanium Oxide
MRT Manufacturer Reference Test
NCA Nickel Aluminum Cobalt Oxide
NE Negative Electrode
OCV Open Circuit Voltage
PE Positive Electrode
PCC Point of Common Coupling
RCV Rest Cell Voltage
SOH State of Health
SOC State of Charge
The following nomenclature was used in this manuscript:

- P/x refers to rated power usage, P/1 being a full charge or discharge in 1 h.
- Black circled numbers refer to the RCV measured during the HRT test.
- White circled numbers refer to the RCV measured during the MRT test.
- Letters A to F refer to electrochemical peaks on Figure 8.
- Q refers to capacity, V to voltage, and I to current.
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Appendix A

Figure A1 presents the IC curves (dQ/dV = f(V)) for the 384 modules gathered from
the MRT test at days 0, 302, 585, 713, 861, 1050, and 1939. The voltage curves were smoothed
before derivation. The modules electrochemical behavior is homogeneous in the early days
then some imbalance starts to be visible from day 585. Because of the growing imbalance,
the lowest voltage peak and the high voltage shoulder starts to be inaccessible for some
cells which affected the overall BESS capacity retention. This explain why the capacity
loss of the BESS seems to be higher than the one of the modules. At day 1939, the voltage
response of the modules shows no sign of accelerated aging.

Figure A1. IC signatures for the charges during the energy test. Different colors correspond to the BESS 384 modules.
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Fuel Cells
Fuel cells are the most energy efficient 
devices for extracting power from fuels.  
Capable of running on a variety of fuels, 
including hydrogen, natural gas, and 
biogas, fuel cells can provide clean power 
for applications ranging from less than a 
watt to multiple megawatts. 

Our transportation—including personal 
vehicles, trucks, buses, marine vessels, 
and other specialty vehicles such as lift 
trucks and ground support equipment, as 
well as auxiliary power units for traditional 
transportation technologies—can be 
powered by fuel cells. They can play a 
particularly important role in the future by 
enabling replacement of the petroleum we 
currently use in our cars and trucks with 
cleaner, lower-emission fuels like hydrogen 
or natural gas. 

Stationary fuel cells can be used for 
backup power, power for remote 
locations, distributed power generation, 
and cogeneration (in which excess heat 
released during electricity generation is 
used for other applications).  They can 
take advantage of inexpensive natural gas 
and low-carbon fuels like biogas, enabling 
significant efficiency improvement and 
greenhouse gas reduction when compared 
to combustion-based power generators. 

Fuel cells can power almost any portable 
application that typically uses batteries, 
from hand-held devices to portable 
generators.

Why Fuel Cells?
Fuel cells directly convert the chemical 
energy in hydrogen to electricity, with pure 
water and potentially useful heat as the only 
byproducts. Hydrogen-powered fuel cells 
are not only pollution-free, but they can 
also have more than two times the efficien-
cy of traditional combustion technologies. 

A conventional combustion-based power 
plant typically generates electricity at 
efficiencies of 33 to 35%, while fuel cell 
systems can generate electricity at ef-
ficiencies up to 60% (and even higher with 
cogeneration). 

The gasoline engine in today’s typical car 
is less than 20% efficient in converting the 
chemical energy in gasoline into power that 
moves the vehicle, under normal driving 
conditions. Fuel cell vehicles, which use 
electric motors, are much more energy 

efficient.  The fuel cell system can use 
60% of the fuel’s energy—correspond-
ing to more than a 50% reduction in fuel 
consumption compared to a conventional 
vehicle with a gasoline internal combustion 
engine.  When using hydrogen produced 
from natural gas, fuel cell vehicles are ex-
pected to have well-to-wheels greenhouse 
gas emissions less than half that of current 
gasoline-powered vehicles.   

In addition, fuel cells operate quietly, have 
fewer moving parts, and are well suited to a 
variety of applications. 

Excess power produced by intermittent 
renewable sources like solar and wind can 
be stored in the form of hydrogen, and either 
fed back into the power grid when needed or 
used to power fuel cell electric vehicles. In 
this way, fuel cells could play an important 
role in aiding the widespread deployment of 
clean renewable power sources.

How Do Fuel Cells Work? 
A single fuel cell consists of an electrolyte 
sandwiched between two electrodes, 
an anode and a cathode. Bipolar plates 
on either side of the cell help distribute 
gases and serve as current collectors. In a 
Polymer Electrolyte Membrane (PEM) fuel 
cell, which is widely regarded as the most 
promising for light-duty transportation, 
hydrogen gas flows through channels to the 

anode, where a catalyst causes the hydrogen 
molecules to separate into protons and 
electrons. The membrane allows only the 
protons to pass through it. While the pro-
tons are conducted through the membrane 
to the other side of the cell, the stream of 
negatively-charged electrons follows an 
external circuit to the cathode. This flow of 
electrons is electricity that can be used to 
do work, such as power an electric motor. 

On the other side of the cell, air flows 
through channels to the cathode. When 
the electrons return from doing work, they 
react with oxygen in the air and the protons 
(which have moved through the membrane) 
at the cathode to form water. This union is 
an exothermic reaction, generating heat that 
can be used outside the fuel cell. 

The power produced by a fuel cell depends 
on several factors, including the fuel cell 
type, size, temperature at which it operates, 
and pressure at which gases are supplied. 
A single fuel cell produces roughly 0.5 to 
1.0 volt, barely enough voltage for even the 
smallest applications. To increase the volt-
age, individual fuel cells are combined in 
series to form a stack. (The term “fuel cell” 
is often used to refer to the entire stack, as 
well as to the individual cell.) Depending 
on the application, a fuel cell stack may 
contain only a few or as many as hundreds 
of individual cells layered together. This 

Fuel cells directly convert the chemical energy in hydrogen to electricity, with pure water 
and potentially useful heat as the only byproducts. Hydrogen-powered fuel cells are not 
only pollution-free, but also can have more than two times the efficiency of traditional 
combustion technologies.
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“scalability” makes fuel cells ideal for a 
wide variety of applications, from vehicles 
(50-125 kW) to laptop computers (20-50 
W), homes (1-5 kW), and central power 
generation (1-200 MW or more). 

Comparison of Fuel Cell 
Technologies 
In general, all fuel cells have the same basic 
configuration — an electrolyte and two 
electrodes. But there are different types of 
fuel cells, classified primarily by the kind of 
electrolyte used. The electrolyte determines 
the kind of chemical reactions that take 

place in the fuel cell, the temperature 
range of operation, and other factors that 
determine its most suitable applications.

Challenges and Research 
Directions
Reducing cost and improving durability 
are the two most significant challenges 
to fuel cell commercialization. Fuel cell 
systems must be cost-competitive with, and 
perform as well or better than, traditional 
power technologies over the life of the 
system. Ongoing research is focused on 

identifying and developing new materials 
that will reduce the cost and extend the life 
of fuel cell stack components including 
membranes, catalysts, bipolar plates, and 
membrane-electrode assemblies. Low-cost, 
high-volume manufacturing processes will 
also help to make fuel cell systems cost 
competitive with traditional technologies.

For More Information 
More information on the Fuel Cell 
Technologies Office is available at http://
www.hydrogenandfuelcells.energy.gov.

Fuel Cell 
Type

Common 
Electrolyte

Operating 
Temperature 

Typical Stack 
Size 

Electrical 
Efficiency 

(LHV)
Applications Advantages Challenges

Polymer 
Electrolyte 
Membrane 

(PEM) 

Perfluoro 
sulfonic acid <120°C <1 kW - 100 kW

60% direct 
H2;i 
40%

reformed 
fuelii

• Backup power 
• Portable power 
• Distributed 

generation 
• Transportation 
• Specialty vehicles 

• Solid electrolyte 
reduces corrosion 
& electrolyte 
management problems 

• Low temperature 
• Quick start-up and 

load following

• Expensive catalysts
• Sensitive to fuel 

impurities

Alkaline 
(AFC)

Aqueous 
potassium 
hydroxide 
soaked in a 
porous matrix, 
or alkaline 
polymer 
membrane 

<100°C 1 - 100 kW 60%iii

• Military 
• Space 
• Backup power
• Transportation 

• Wider range of stable 
materials allows lower 
cost components

• Low temperature 
• Quick start-up

• Sensitive to CO2 in fuel 
and air

• Electrolyte management 
(aqueous)

• Electrolyte conductivity 
(polymer)

Phosphoric 
Acid 

(PAFC)

Phosphoric 
acid soaked in 
a porous matrix 
or imbibed 
in a polymer 
membrane

150 - 200°C

5 - 400 kW,
100 kW module 
(liquid PAFC);

<10 kW (polymer 
membrane)

40%iv • Distributed 
generation 

• Suitable for CHP 
• Increased tolerance to 

fuel impurities

• Expensive catalysts
• Long start-up time 
• Sulfur sensitivity

Molten 
Carbonate 

(MCFC)

Molten lithium, 
sodium, and/
or potassium 
carbonates, 
soaked in a 
porous matrix 

600 - 700°C 300 kW - 3 MW,
300 kW module 50%v

• Electric utility 
• Distributed 

generation 

• High efficiency 
• Fuel flexibility 
• Suitable for CHP 
• Hybrid/gas turbine 

cycle

• High temperature 
corrosion and breakdown 
of cell components

• Long start-up time 
• Low power density

Solid 
Oxide 

(SOFC)

Yttria stabilized 
zirconia 500 - 1000°C 1 kW - 2 MW 60%vi

• Auxiliary power 
• Electric utility 
• Distributed 

generation 

• High efficiency 
• Fuel flexibility 
• Solid electrolyte 
• Suitable for CHP
• Hybrid/gas turbine 

cycle

• High temperature 
corrosion and breakdown 
of cell components

• Long start-up time
• Limited number of 

shutdowns

Comparison of Fuel Cell Technologies

i NREL Composite Data Product 8, “Fuel Cell System Efficiency,” http://www.nrel.gov/hydrogen/docs/cdp/cdp_8.jpg
ii   Panasonic Headquarters News Release, “Launch of New ‘Ene-Farm’ Home Fuel Cell Product More Affordable and Easier to Install,” http://panasonic.co.jp/corp/news/official.data/data.

dir/2013/01/en130117-5/en130117-5.html
iii   G. Mulder et al., “Market-ready stationary 6 kW generator with alkaline fuel cells,” ECS Transactions 12 (2008) 743-758
iv Doosan PureCell® Model 400 System Specifications, http://www.doosanfuelcell.com/en/solutions/system.do
v  FuelCell Energy DFC300 Product Specifications, http://www.fuelcellenergy.com/assets/DFC300-product-specifications1.pdf
vi   Ceramic Fuel Cells Gennex Product Specifications, http://www.cfcl.com.au/Assets/Files/Gennex_Brochure_%28EN%29_Apr-2010.pdf
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An o�icial website of the United States government
Here’s how you know

Floodway

A "Regulatory Floodway" means the channel of a river or other watercourse and the adjacent
land areas that must be reserved in order to discharge the base flood without cumulatively
increasing the water surface elevation more than a designated height. Communities must
regulate development in these floodways to ensure that there are no increases in upstream
flood elevations. For streams and other watercourses where FEMA has provided Base Flood
Elevations (BFEs), but no floodway has been designated, the community must review
floodplain development on a case-by-case basis to ensure that increases in water surface
elevations do not occur, or identify the need to adopt a floodway if adequate information is
available.

National Flood Insurance Program Requirements

59.1 - Definition

60.3 - Floodplain management criteria for floodprone areas

60.3 (c) (10) - Cumulative E�ects of Development

60.3 (d) (2) - Floodway Adoption

60.3 (d) (3) - Floodway Encroachment

60.3 (d) (4) - Floodway Encroachments that Cause an Increase

Last updated July 8, 2020
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Land Use &
Solar Development

As the industry grows and states explore significant increases in solar

penetration, the land necessary for solar projects will become more

and more valuable. With thoughtful preparation, solar development

can be a net positive for the environment and a boon for

local communities.
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Land Use & Solar
Development
Harnessing the sun’s energy and converting it to electricity offers one

of the most technologically viable and cost-effective means to produce

pollution-free, sustainable power. Generating electricity at the scale

necessary to achieve ambitious carbon emission reduction goals

requires long-term planning for efficient and responsible

project development.

Responsible Land Use
There is tremendous solar power generation potential in the United

States. In five minutes, enough sunlight shines on the continental U.S.

to satisfy our electricity demand for an entire month. The U.S.

Southwest has particularly abundant and high quality resources for

utility-scale solar power. Research from the National Renewable

Energy Laboratory shows that the entire U.S. could be powered by

utility-scale solar occupying just 0.6% of the nation's land mass.

Depending on the specific technology, a utility-scale solar power plant

may require between 5 and 10 acres per megawatt (MW) of generating

capacity. Like fossil fuel power plants, solar plant development

requires some grading of land and clearing of vegetation. For example,

https://www.nrel.gov/docs/fy08osti/42463.pdf


many concentrating solar power (CSP) plants need to be constructed on

flat land with less than 1-percent slope. Utility-scale photovoltaics (PV),

on the other hand, can utilize land with steeper slopes and no

water access.

Environmental Impacts of Utility-Scale
Solar

There are a number of environmental factors

related to the construction and maintenance of

utility-scale solar power plants, including

water use, habitat conservation, and land use.

Keep Reading

Habitat
Conservation
Planning

Water Use
Management

Related Links

Additional Resources on Land Use & Solar
Development

https://www.seia.org/initiatives/utility-scale-solar-power
https://www.seia.org/initiatives/habitat-conservation-planning
https://www.seia.org/initiatives/water-use-management
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SEIA Guide to Land
Leases for Solar

Ohio SolarOhio Solar

Siting & Permitting
Siting and permitting a solar power plant is a complex process. Land

use, access to transmission, and water rights must be considered, and

securing access to a suitable site is only the first step in the siting
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process. Solar power plants are subject to strict review processes

through federal, state, and local regulators. Solar companies provide

detailed project construction plans, conduct numerous environmental

studies, and propose mitigation strategies to aid in this process. These

practices, as well as today’s utility-scale solar power technologies,

ensure that any environmental impact is minimized.

The majority of solar power plants today are located on privately-held

land. When a power plant is proposed on private land, various state

and local agencies must grant the necessary approvals prior to

construction. The siting and permitting process can take more than

three to five years to complete. SEIA supports the adoption of best

practices and policies that expedite the permitting of worthy projects.

When power plants are proposed on federal land managed by the U.S.

Bureau of Land Management (BLM), the BLM, in coordination with

other agencies such as the U.S. Fish and Wildlife Service and state and

local authorities, is authorized to permit development of solar and

other energy projects. SEIA supports the use of federal land for solar

power plant development and is actively engaged in BLM’s process for

crafting the rules that govern how a solar power plant is permitted

and built.

Environmental Review
Environmental review of a proposed solar power plant on public land

can take three to five years. This time period can be less if the plant is

located on private or previously disturbed land. Many areas ideal for

USP development are on public lands overseen by the BLM. The BLM

right-of-way (ROW) permits undergo a strict review process before

https://www.blm.gov/wo/st/en/prog/energy/solar_energy.html
https://www.seia.org/research-resources/utility-scale-solar-power-federal-lands-permitting-process


being issued, as required by the National Environmental Policy Act of

1969. Companies provide detailed project construction plans,

environmental impact assessments and mitigation strategies. The

BLM, in coordination with state and local authorities, conducts

analyses of the site and holds public hearings with members of the

community to gauge the impact of the project on the area. An official

Environmental Impact Statement (EIS) is issued for each project

before an official Record of Decision is announced.

Additional Reading on
Utility-Scale Solar

Renewable Energy Standards Learn More

Land Use & Solar Development Learn More

Transmission Learn More

https://www.seia.org/initiatives/renewable-energy-standards
https://www.seia.org/initiatives/siting-permitting-land-use-utility-scale-solar
https://www.seia.org/initiatives/transmission
https://www.seia.org/initiatives/habitat-conservation-planning


Habitat Conservation Planning Learn More

Water Use Management Learn More
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On August 5, 2021, SoCalGas received a letter from the CPUC’s Executive Director, Rachel 
Peterson, and shares the CPUC’s commitment expressed therein to hear from the community and 
explore solutions to address its concerns about the Ventura compressor station, including different 
potential compression options. We appreciate the Commission’s continuing guidance on this 
matter and are working towards meeting the goals set out in its letter.   

QUESTION 1: 

JPL NASA detected methane emissions on October 16, 2017, at or near the Ventura Compressor 
Station site. Please provide details of the incident, including, but not limited to the questions below: 

a) Where did the leak or venting of methane occur?  

b) Did any sensors (including air/emissions monitoring and/or pressure-loss sensors) get 
activated?  

c) Was it a blowdown purge? (Evacuating trapped gas when shutting compressor station.)  

d) How often does SoCalGas have to purge the blowdown stack? 

e) If it wasn’t a blowdown purge, what caused the incident? 

f) What equipment was leaking? 

g) What measures were taken to fix the methane leak? 

h) What activities were performed at the Ventura Compressor Station on about October 16, 
2017. Please include a list of all Operation and Maintenance on that date.  

 

RESPONSE 1:  

It is SoCalGas’s understanding that JPL NASA conducted two flights over the facility during times 
relevant to this response and provides information based on this understanding. The first flight 
occurred on September 7, 2017, approximately one month before the October 2017 flyover, and did 
not identify any methane emissions at the facility. The second flight occurred on October 16, 2017, 
which did identify methane emissions that appeared to be related to the facility. 

SoCalGas notes that the methane emission event identified on October 16, 2017 does not meet 
the definition of an “incident” under 49 Code of Federal Regulations (CFR) §191.3.1  

 
1 49 CFR §191.3 defines an incident as: 
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Notwithstanding, for purposes of this data request response, SoCalGas provides the following 
information relating to the methane emissions detected by the JPL NASA flight on October 16, 
2017.  SoCalGas believes such indications were most likely related to methane emissions on 
station metering equipment, as further described below.   

a) The measured methane emissions occurred at the northern portion of the facility from 
station metering equipment near the existing compressor building. 

b) No. 

c) No. 

d) In addition to the compressor equipment, there are several pipelines that enter the station 
and utilize one of several blowdown stacks in order to purge the pipelines out of service.  
These pipeline blowdown stacks are utilized on an as needed basis to accommodate 
emergencies and maintenance work.  The compressor station has its own blowdown stack 
to accommodate its emergency shutdown (ESD) system and maintenance work.   

   A compressor station’s ESD is a critical safety system that quickly evacuates natural gas 
from the station’s piping and equipment in order to remove the potential for ignition. The 
system is required to be tested on an annual basis.  The Ventura Compressor Station’s ESD 
is designed to completely evacuate all the gas within the station within three minutes after 
an ESD is initiated, which is consistent with pipeline safety regulations. During the testing of 
the ESD, the gas is captured and not released to atmosphere.  Additionally, in the past four 
years there have been 10 events that have triggered the ESD (8 were unplanned and two 
were planned), which resulted in the venting of methane.  

 
(1) An event that involves a release of gas from a pipeline, gas from an underground natural gas 
storage facility (UNGSF), liquefied natural gas, liquefied petroleum gas, refrigerant gas, or gas from 
an LNG facility, and that results in one or more of the following consequences 

(i) A death, or personal injury necessitating in-patient hospitalization; 
(ii) Estimated property damage of $122,000 or more, including loss to the operator and 
others, or both, but excluding the cost of gas lost. For adjustments for inflation observed in 
calendar year 2021 onwards, changes to the reporting threshold will be posted on PHMSA's 
website. These changes will be determined in accordance with the procedures in appendix A 
to part 191. 
(iii) Unintentional estimated gas loss of three million cubic feet or more. 

(2) An event that results in an emergency shutdown of an LNG facility or a UNGSF. Activation of an 
emergency shutdown system for reasons other than an actual emergency within the facility does not 
constitute an incident. 

(3) An event that is significant in the judgment of the operator, even though it did not meet the criteria of 
paragraph (1) or (2) of this definition 
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 Please refer to Table 1: Ventura Compressor Station ESD Information (Unplanned Events) 
which provides the dates and the amounts vented during those unplanned events.   

 

Table 1: Ventura Compressor Station ESD Information 
(Unplanned Events) 

Date Amount Vented (Mscf) 
3/1/2017 49.7 
5/9/2017 54.2 

5/22/2017 54.2 
7/27/2017 56.8 
12/7/2018 35.3 
9/14/2019 56.3 
1/19/2021 46 
7/2/2021 5.4 

 

e) Subject to the clarification of an incident in this response as noted above, the methane 
emissions detected by the JPL NASA flight on October 16, 2017 were most likely released 
from threaded connection fittings on station metering equipment. 

f) Please see the response to Question 1.e above. 

g) SoCalGas investigated and identified the source of methane emissions.  The repair was 
made by tightening multiple threaded connection fittings on the station metering equipment.  

The Ventura Compressor Station is among the many SoCalGas facilities subject to the 
stringent statewide California Air Resource Board (CARB) Oil & Gas methane rule, per 
California Code of Regulations, Title 17, Division 3, Chapter 1, Subchapter 10 Climate 
Change, Article 4, Subarticle 13: Greenhouse Gas Emission Standards for Crude Oil and 
Natural Gas Facilities, has been in effect since January 1, 2018. These regulations include 
quarterly third-party leak detection and repair (LDAR) inspections. The purpose of this 
regulation is to establish greenhouse gas emission standards for natural gas facilities and is 
designed to serve the purposes of the California Global Warming Solutions Act, AB 32, as 
codified in sections 38500-38599 of the Health and Safety Code. The rule is intended to 
minimize methane associated with compressor operations and components in fugitive 
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service. The rule also includes timeframes for conducting timely repairs and re-inspections 
should a component be found to be leaking methane. 

h) Please note this subpart to Question 1 was requested as a supplement to the original data 
request on August 2, 2021. 

Table 2 below lists the operation and maintenance activities performed at Ventura 
Compressor Station on October 16, 2017. 

Table 2: Ventura Compressor Station Operation and Maintenance Activities on 
October 16, 2017 

 Activity Activity Status 

HAZMAT Storage Area Inspection Activity completed on 10/16/17 

Quarterly Compliance Emission Testing  Activity completed on 10/16/17 

Compressor Unit #3 Critical Parts Inventory  Activity completed on 10/16/17 

Compressor Unit #1 Replacement of Ring Gear on 
Flywheel Activity started on 10/16/17 
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QUESTION 2: 

Please provide specific analyses of technical feasibility, costs, metrics, and engineering constraints 
that were conducted for considering the use of electric-driven compressors. If no formal analysis 
was done, please explain in detail why not and what barriers exist to using electric compressors at 
this site. 

a. SoCalGas has stated that one reason it decided not to use electric compressors was the 
local risk of public safety power shut-off (PSPS) events. If electric compressors were used 
and the power went out for an extended period, can the La Goleta storage field provide 
enough withdrawal capacity and/or pressure to keep gas flowing to customers at a rate 
sufficient to avoid a widespread need to relight customer pilot lights? If so, how many 
hours/days could La Goleta supply adequate gas/pressure? 

b. Can back-up electricity generation be installed at Ventura to support electric-driven 
compressors during PSPS events or other outages e.g., batteries, hydrogen fuel cells, or 
natural gas fuel cells?  Can a dedicated and/or redundant electric line be brought into the 
compressor station to ensure continued service during a PSPS event?.  

c. Is it possible to install a hybrid half-electric, half-gas driven compressor configuration in 
Ventura, similar to what is planned for the Moreno Compressor Station? 

i. What horsepower are the proposed gas and electric compressors at Moreno 
Compressor Station? 

 

RESPONSE 2:  

SoCalGas shares the CPUC’s commitment, as expressed in their August 5, 2021 letter, to hear 
from the community and explore potential solutions to address its concerns, including exploring the 
use of electric driven compressors. As noted in SoCalGas’s response to Question 7 of Data 
Request 4, SoCalGas did not initially consider the use of electric driven compressors at the 
Ventura Compressor Station during its development of the project. This is primarily because 
electronic driven compressors rely predominantly on electricity obtained from the electric grid.  As 
previously noted, PSPS events on the Southern California Edison Company (SCE) electric grid, 
which serves the Ventura Compressor Station, can destabilize the energy delivery system and 
compromise reliability.  

The Ventura Compressor Station provides reliability that is crucial to safely and reliably deliver 
natural gas service to customers north of the facility given (1) the location of this facility (2) the 
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need to meet the La Goleta Storage Field’s summer injection requirements to maintain core 
reliability, and (3) the need to meet gas demand on the coastal system, which has been impacted 
by reduced local gas production.  

a. As noted, SoCalGas remains concerned that PSPS events on the SCE electric grid could 
destabilize the energy delivery system and compromise reliability. The ability to continue to serve 
customers at a rate sufficient to avoid a widespread disruption of service would be dependent on 
the amount of natural gas contained in the La Goleta Storage Field at the time of the prolonged 
power outage. The La Goleta Storage Field holds 21.5 billion cubic feet (bcf) when full and its 
ability to remain full is dependent on the Ventura Compressor Station to support injecting the 
natural gas for storage and subsequent later usage during peak demand periods.  

Storage field levels will fluctuate over the year based on system demand, which is often predicated 
on weather patterns; cold weather during winter increases direct customer use and hot weather 
during the summer increases the demand for electric generation, which in turn increases natural 
gas demand to serve those customers. One billion cubic feet of gas is enough to supply about 5 
million homes for a day. There are approximately a quarter million customers alone on SoCalGas’ 
Coastal System north of the Ventura Compressor Station that are served by the La Goleta Storage 
Field, which also supports customers south of the compressor station including the City of Ventura 
as well as occasionally in the Los Angeles Basin.  

b. SoCalGas is committed to conducting additional review and will evaluate different equipment 
configuration alternatives, such as configurations that include electrification measures, to further 
refine the scope of the project and reduce potential air emissions. SoCalGas has already 
commissioned engineering analysis on the use of hydrogen for blending of the fuel-gas for the new 
compressors. As currently designed, the new natural gas compressors can accommodate a 
hydrogen blend. We anticipate this analysis to be completed by Q1 2022.  

SoCalGas did not previously conduct a quantitative analysis of the potential use of electric driven 
compressors at the Ventura Compressor Station. As such, at this time we are unable to provide 
specific analyses of technical feasibility or costs. 

The ability to provide a dedicated and/or redundant electric line to the Ventura Compressor Station 
would require detailed engineering analysis in coordination with SCE. The Ventura region is served 
by SCE through a series of overhead transmission lines that carry power from generating sources 
primarily outside of the area. The placement of additional electric infrastructure, such as new poles 
or towers, may result in potential environmental impacts, depending on the location.  

C. As previously noted, SoCalGas did not conduct a quantitative analysis regarding the use of 
electric driven compressors. As such, at this time we are unable to provide specific analyses of 
technical feasibility, costs, metrics, and engineering constraints to determine if it is possible to 
install a hybrid -gas and electric driven compressor configuration in Ventura, similar to what is 
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planned for the Moreno Compressor Station. However, as noted above, SoCalGas is committed to 
conducting additional review and will evaluate different equipment configuration alternatives, such 
as configurations that include electrification measures. 

i. To comply with South Coast Air Quality Management District’s Regional Clean Air Incentives 
Market (RECLAIM) sunset requirements, the Moreno Compressor Station Modernization Project 
includes decommissioning three reciprocating compressors rated at 995 HP each and four turbine-
driven centrifugal compressors rated at 1,100 HP each and two reciprocating compressors rated at 
3,000 HP each. A new hybrid compression plant will include two new gas turbine-driven centrifugal 
compressors rated at 5,825 HP each and two new electric motor-driven reciprocating compressors 
rated at 4,000 HP each.  An existing reciprocating natural gas compressor rated at 3,200 HP will be 
retrofit with selective catalytic reduction equipment and will remain in use at the facility.  
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QUESTION 3: 

Do the existing compressor safety devices have dual-system controls (electronics and air 
pneumatic)?  Would the new compressors have the same safety devices and controls as the old 
compressors, fewer safety devices and controls, or more safety devices and controls? 

 

RESPONSE 3:  

Yes, the existing compressor safety devices have dual-system controls. The new compressors will 
have similar safety devices and enhanced electronics and air pneumatic controls. The new 
compressors are designed with more robust controls and will be equipped with a state-of-the-art 
emissions control system. 
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 QUESTION 4:   

Are there any other sites where this compressor station could be located while still providing its 
essential functions? If so, please explain in detail what the relative pros and cons are for the 
alternative site(s) compared to the existing site. If not, please explain in detail what barriers exist to 
locating this compressor station elsewhere. 

 

RESPONSE 4: 

As noted in the response to Data Request 4, Question 7, SoCalGas retained a consultant to 
evaluate the Ventura Compressor Station. At a conceptual level, any alternative location 
considered would be evaluated based on a number of factors including: 

• System operational requirements, including adequate horsepower to compress gas; 
• Safety considerations such as compliance with DOT regulations;  
• Compatibility with local agency land use designation and zoning (Ventura Compressor Station 

is located on land designated by the Ventura General Plan as “Industry” and zoned “M-2, 
General Industrial.”2); 

• Minimizing resource impacts, such as loss of environmentally sensitive habitat, impact to 
sensitive wildlife species, impacts to historical and Native American resources, and avoidance 
of creeks and waterways; 

• Minimizing significant hillside grading, dust generation and need for retaining walls 
• Adequate property acreage; 
• Minimizing the need to relocate pipelines and other infrastructure and maintain adequate 

separation to reduce potential landslide risk; and 
• If a hybrid gas and electric driven compressor configuration is contemplated, the availability 

of electric infrastructure to serve electric driven compressors. 

SoCalGas is committed to conducting additional review and will continue to evaluate alternative 
sites for the compressor station, consistent with the request in the CPUC’s August 5, 2021 letter. 

 

 
2 Notwithstanding, the CPUC has general regulatory authority over public utilities such as SoCalGas. Courts have 
recognized that the CPUC has exclusive jurisdiction over utility matters because the construction, design, operation, 
and maintenance of public utilities are matters of state-wide concern and cannot be subject to a checkerboard of 
regulations by local governments. San Diego Gas & Electric v. City of Carlsbad, 64 Cal.App.4th 785, 798 (1998).   
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Alternative Site: Compression at La Goleta Storage Field 

SoCalGas has conceptually evaluated the potential option to install compression at the La Goleta 
Storage Field. The installation of new compression equipment at the La Goleta Storage Field would 
serve some of the essential functions of the Ventura Compressor Station, but would not achieve the 
same operational benefits as the proposed Ventura Compressor Modernization Project, as further 
described herein. Any potential relocation of the Ventura Compressor Station would require detailed 
engineering and environmental analysis and obtaining required permits and authorizations from 
applicable agencies. The applicable agency permits would be dependent on the scope of the project 
and the location selected.  

Figure 1 

 

 

 

 

 

 

There are several considerations regarding relocating the compression equipment at the Ventura 
Compressor Station to the La Goleta Storage Field. The Ventura Compressor Station discharges 
into two high pressure pipelines, which are typically operated at a common pressure (see Figure 
1). In other words, the pressure of gas flowing into the station from the south is lower than that of 
gas flowing out of the station and therefore requires compression to overcome the pressure 
differential and move gas north. The two pipelines, running between Ventura and La Goleta 
Storage Field, diverge upon leaving Ventura Compressor Station, ranging from being located 0.25 
to 3.3 miles apart, and do not converge until reaching the La Goleta Storage Field, approximately 
40 miles away. This pipeline spacing provides greater system reliability against pipeline outages 
caused by land movement than if the two pipelines shared a common pipeline route.  

If compression was relocated to the La Goleta Storage Field, the existing compressors at the La 
Goleta Storage Field would need to be reworked or replaced to accommodate lower pressures to 
meet its firm injection requirements. In general, it is less efficient and requires greater horsepower 
requirements to compress at the end of a pipeline system rather than at the beginning. SoCalGas 
would also need to review if infrastructure improvements are required to meet customer demand 
on the distribution pipeline systems north of the current Ventura Compressor Station site. These 
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improvements could range from rebuilding or replacing regulator stations and large customer meter 
sets to installing new pipelines. SoCalGas’ current design for the compression equipment at 
Ventura Compressor Station would allow the station to support customer demand north of Ventura 
during a high-sendout condition should gas supply from the La Goleta Storage Field be 
unavailable, or during milder demand conditions in order to preserve the inventory at the storage 
field for the winter heating season. 

Permitting requirements for a project at the La Goleta Storage Field are also a consideration.  The 
La Goleta Storage Field falls within the Appeals Jurisdiction Area3 of the Coastal Zone,4 where the 
Coastal Commission has delegated authority to the County of Santa Barbara, (County) (upper 
portion of the property where main facility is located) and the Permit Jurisdiction of the Coastal 
Zone, where the State retains permitting authority (lower portion of the property near Atascadero 
Creek). The facility is governed by a County Development Plan permit and Coastal Development 
Permit. Depending on the scope of any proposed compression equipment and associated facility 
improvements, a discretionary Revised Development Plan and Coastal Development Permit 
subject to approval by the California Coastal Commission and/or County Planning Commission 
would be anticipated. These permits may take up to 24 months (occasionally longer) from 
application submittal to decision-maker hearing and additional permit compliance activities may be 
required, further extending the start of construction. Environmental resource constraints, such as 
cultural and natural resources, which are known to be present at the La Goleta Storage Field, 
would be evaluated in the context of any permit process.  

As with the Ventura Compressor Station, La Goleta Storge Field is currently subject to local, state, 
and federal air quality rules and regulations. If a project were to be pursued at the facility, an 
Authority to Construct and Title V permit modification application package would need to be 
submitted to the Santa Barbara County Air Pollution Control District. The draft Title V permit 
modification would be subject to review by the EPA as part of the approval process.  

Other Site Alternatives 

While SoCalGas believes that the modernization project meets safety and reliability needs while 
minimizing air emissions and other potential environmental impacts and optimizing a property that 
has been a compressor station since 1923, SoCalGas shares the CPUC’s commitment to hear 

 
3 An Appeal Jurisdiction include lands where the California Coastal Commission has delegated original permit 
jurisdiction to the local government for areas subject to the public trust but which are determined by the California 
Coastal Commission to be filled, developed and committed to urban use (California Public Resources Code Section 
30613). 
4 Santa Barbara County ArcGIS Land Use and Zoning Map. Accessed online August 3, 2021: 
arcgis.com/home/webmap/viewer.html?webmap=fa3545a29dac49aeacc81669b956e3e5&extent=-120.9142,34.093,-
118.9408,35.4355 
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from the community and explore solutions to address their concerns. We appreciate the 
Commission’s continuing guidance on this matter and are working towards meeting the goals set 
out in its letter dated August 5, 2021. 

Notwithstanding the information provided herein, SoCalGas has not conducted a comprehensive 
environmental and operational analysis or associated studies regarding relocation of the Ventura 
Compressor Station, and any potential relocation would require detailed engineering and 
environmental analysis. However, as noted above, SoCalGas is committed to conducting 
additional review, and will continue to evaluate alternative sites for the compressor station. 

In addition to operational and safety considerations, which are paramount, most land within the 
general vicinity of the Ventura Compressor Station is already developed with a mix of residential 
and commercial uses similar to those near the existing station.  Extending away from the station in 
a radius of a mile, topography to the west becomes steep and rural, primarily agricultural land. 
Topography to the east within the City of Ventura also becomes steep and rural. In each case, a 
significant amount of earthwork would be required to establish a pad for the facility and to install 
access roads sufficient to meet operational, safety and first responder requirements (typically 16 to 
24-feet in width). Pipelines would need to be routed into the new location, also causing a 
significant amount of earthwork and potentially requiring landowner easements and/or city/county 
franchise agreements. These areas are also less disturbed and therefore more likely to contain 
habitat for sensitive plant and wildlife species. Finally, land use and zoning designations in these 
areas are generally classified as agricultural, rather than industrial. Land north of the existing 
station along the coast would be within the Coastal Zone as well.   
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QUESTION 5:  

Please provide a map of pipelines going into and out of Ventura Compressor Station that includes 
the pipeline numbers, diameter, and maximum and minimum operating pressure. 

 

RESPONSE 5:   

Please note that the attachment submitted as part of this response contains confidential and 
protected material pursuant to PUC Section 583, GO 66-D, D.17-09-023 and the accompanying 
confidentiality declaration. 

Please see the attachment submitted concurrently with this response.  
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QUESTION 6:  

Does the compressor station play a role in directing flow into different converging pipelines? If so, 
would relocating the compressors affect operations for directional flow management? 

 

RESPONSE 6: 

SoCalGas interprets “directional flow management” to mean the control of natural gas flowrate in 
the pipeline system.  Please see response to Question 4 above.  Additionally, relocating the 
compressor equipment as described above would not impact the directional flow management of 
the system. However, even if compression equipment were to be relocated, the pipelines, valves 
and other facilities at the Ventura Compressor Station that are not specifically related to 
compression, would need to remain at the location because they serve necessary pipeline 
operational control and safety functions.  
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QUESTION 7:  
 
What are the logistical requirements and cost for relocating Ventura Compressor Station to a 
different site.  
 
RESPONSE 7: 
 
Please note this question was requested as a supplement to the original data request on August 2, 
2021. 
 
SoCalGas has not yet conducted an assessment of the logistical requirements and costs for a 
potential relocation of the Ventura Compressor Station to a different site. As noted in response to 
Question 4 of this data request, the following are preliminary high-level considerations:  
 

• System operational requirements, including adequate horsepower to compress gas; 
• Safety considerations such as compliance with DOT regulations;  
• Compatibility with local agency land use designation and zoning (Ventura Compressor Station 

is located on land designated by the Ventura General Plan as “Industry” and zoned “M-2, 
General Industrial.”5); 

• Minimizing resource impacts, such as loss of environmentally sensitive habitat, impact to 
sensitive wildlife species, impacts to historical and Native American resources, and avoidance 
of creeks and waterways; 

• Minimizing significant hillside grading, dust generation and need for retaining walls 
• Adequate property acreage; 
• Minimizing the need to relocate pipelines and other infrastructure and maintain adequate 

separation to reduce potential landslide risk; and 
• If a hybrid station is contemplated, the availability of electric infrastructure to serve electric 

driven compressors. 

 
SoCalGas is evaluating the various considerations above and will provide an update within 90 
days.  
 

  

 
5 Notwithstanding, the CPUC has general regulatory authority over public utilities such as SoCalGas. Courts have 
recognized that the CPUC has exclusive jurisdiction over utility matters because the construction, design, operation, 
and maintenance of public utilities are matters of state-wide concern and cannot be subject to a checkerboard of 
regulations by local governments. San Diego Gas & Electric v. City of Carlsbad, 64 Cal.App.4th 785, 798 (1998).   
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QUESTION 8: 
 
Please provide the estimated combined noise decibels for the new compressors compared to the 
existing compressors.  
 

RESPONSE 8: 
 
Please note this question was requested as a supplement to the original data request on August 2, 
2021. 

SoCalGas performed a noise study on the proposed compressor station modernization in January 
of 2020. The study evaluated the proposed equipment in the proposed configuration under the 
operating condition that generates the highest noise levels. The study analyzed the make/model of 
compressor and engine, building construction, location within the facility, perimeter fencing/walls, 
exhaust stack and silencer selection and the ancillary equipment. The study determined an 
upgrade was required to the exhaust silencer specified in the Front-End Engineering and Design 
Study (FEED). The engineering design was modified to redesign the silencer so that it meets the 
Ventura City noise ordinances. 
 
SoCalGas will perform follow-up work to collect noise data on the existing station for a comparison 
as needed.  

Please also refer to the response to Data Request 1, Question 4. 
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Natural Gas Compressor Stations on the Interstate Pipeline Network: Developments
Since 1996
November 7, 2007

This special report looks at the use of natural gas pipeline compressor stations on the interstate natural gas pipeline network that serves
the lower 48 States. It examines the compression facilities added over the past 10 years and how the expansions have supported
pipeline capacity growth intended to meet the increasing demand for natural gas. Questions or comments on the contents of this article
may be directed to James Tobin at James.Tobin@eia.doe.gov or (202) 586-4835.

The U.S. interstate natural gas pipeline network relies on more than 1,200 natural gas compressor stations to maintain the continuous
flow of natural gas between supply area and consumers. Compressor stations are “pumping” facilities that advance the flow of natural
gas. They are usually situated between 50 and 100 miles apart along the length of a natural gas pipeline system and are designed to
operate on a nonstop basis. The average station is capable of moving about 700 million cubic feet (MMcf) of natural gas per day, while
the largest can move as much as 4.6 billion cubic feet (Bcf) per day.

Between 1996 and 2006, the number of natural gas pipeline compressor stations attached to the interstate mainline natural gas pipeline
grid increased significantly. In 1996 there were approximately 1,047 mainline compressor stations, with installed horsepower of about
13.4 million and a combined throughput capability of approximately 743 billion cubic feet per day. By 2006, these figures had grown to
1,201 mainline compressor stations, 16.9 million installed horsepower, and a throughput capability of 881 Bcf per day). This expansion
represented a 26-percent increase in installed horsepower and a 19-percent increase in throughput capacity during the period.

This growth was not driven solely by an increase in overall natural gas production and consumption during the period. In fact, compared
with 1996 levels, both natural gas production and consumption in the United States in 2006 are slightly lower, although both measures
increased somewhat (about a 4-percent increase by 2001 in production) during the interim. Rather, a series of factors, reflecting the
changing character of the U.S. natural gas industry, influenced this expansion in mainline compression facilities:

New domestic production sources were developed in areas that required installation of new natural gas pipeline systems or
expansion of existing ones.
As domestic natural gas production reached a plateau during the 1990s, demand increased for Canadian natural gas supplies and
new pipelines to transport them were created.
Major growth in the number of large-volume natural-gas-fired electric power generating plants required additional capacity in
specific markets.
Regulatory demands to reduce the environmental footprint of compressor stations increased the scale of station revitalization and
retrofits with improved technology.

Meanwhile, the decrease in U.S. natural gas production overall and the decrease in natural gas supplies flowing from declining
production areas contributed to deactivating 22 mainline compressor stations and the downsizing of 45 more stations during the period.
The loss in installed horsepower and/or throughput capacity from deactivation, however, was more than offset by the installation of more
than 176 new compressor stations, and upgrades to over 250 other stations, throughout the national network.

See full report

https://www.eia.gov/naturalgas/archive/ngcompressor.pdf


BASICS

NATURAL GAS EXPLAINED
LIQUEFIED NATURAL GAS

What is LNG?

Liquefied natural gas (LNG) is natural gas that has been cooled to a liquid state (liquefied), at about -260° Fahrenheit, for shipping
and storage. The volume of natural gas in its liquid state is about 600 times smaller than its volume in its gaseous state in a natural
gas pipeline. This liquefaction process, developed in the 19th century, makes it possible to transport natural gas to places natural
gas pipelines do not reach and to use natural gas as a transportation fuel.

LNG increases markets for natural gas

Where natural gas pipelines are not feasible or do not exist, liquefying natural gas is a way to move natural gas from producing
regions to markets, such as to and from the United States and other countries. Asian countries combined account for the largest
share of global LNG imports.

LNG export facilities receive natural gas by pipeline and liquefy the gas for transport on special ocean-going LNG ships or tankers.
Most LNG is transported by tankers called LNG carriers in large, onboard, super-cooled (cryogenic) tanks. LNG is also transported
in smaller International Organization for Standardization (ISO)-compliant containers that can be placed on ships and on trucks.

At import terminals, LNG is offloaded from ships and is stored in cryogenic storage tanks before it is returned to its gaseous state
or regasified. After regasification, the natural gas is transported by natural gas pipelines to natural gas-fired power plants, industrial
facilities, and residential and commercial customers.

https://www.eia.gov/energyexplained/natural-gas/liquefied-natural-gas.php


did you
know

?
Natural gas is transported on specially designed ships
as liquefied natural gas (LNG). LNG is natural gas that
is cooled to -260° Fahrenheit, the temperature at which
natural gas becomes a liquid. The volume of the liquid
is 600 times smaller than the gaseous form.

An ocean-going LNG carrier

Source: Stock photo (copyrighted)

In the United States, some power plants make and store LNG onsite to generate electricity when electricity demand is high, such
as during cold and hot weather, or when pipeline delivery capacity is constrained or insufficient to meet increased demand for
natural gas by other consumers. This process is called peak shaving. The power plants take natural gas from natural gas pipelines,
liquefy it in small-scale liquefaction facilities, and store it in cryogenic tanks. The LNG is regasified and burned by the power plants
when needed. Some ships, trucks, and buses have specially designed LNG tanks to use LNG as fuel.

U.S. LNG imports peaked in 2007

The United States imported very small amounts of LNG until 1995, and then LNG imports generally increased each year until
peaking in 2007 at about 771 billion cubic feet (Bcf) and equal to about 17% of total natural gas imports. LNG imports declined in
most years since 2007 as increases in U.S. natural gas production and expansion of the natural gas pipeline network reduced the
need to import natural gas.

In 2021, the United States imported about 21.59 Bcf of LNG from just two countries. This was equal to about 1% of total U.S.
natural gas imports in 2021.

The source countries, amounts, and percentage shares of total U.S. LNG imports in 2021 were:

99.8%
21.42 Bcf
Trinidad and Tobago

0.8%
0.17 Bcf
Canada

The Everett regasification terminal near Boston, Massachusetts, receives most U.S. LNG imports, and in 2021, it receved 99% of
total U.S. LNG imports, all from Trinidad and Tobago. New England states: Connecticut, Maine, Massachusetts, New Hampshire,
Rhode Island, and Vermont, may have significant pipeline constraints when heating demand increases substantially during periods
of very cold weather. LNG imports help to meet natural gas demand in New England because the region currently has limited
pipeline interconnections with the Northeast and other U.S. natural gas producing regions.

https://www.eia.gov/naturalgas/weekly/archivenew_ngwu/2018/04_19/
https://www.eia.gov/todayinenergy/detail.php?id=39432


U.S. LNG export capacity and exports increased substantially between 2016 and 2021

The United States was a net exporter of LNG in 2017 through 2021 (exports were greater than imports), largely because of
increases in U.S. natural gas production, declines in natural gas imports by pipeline and as LNG, and increases in LNG export
terminal capacity.

U.S. LNG total baseload export capacity increased from less than 1 billion cubic feet per day (Bcf/d) in 2015 to about 10.78 Bcf/d at
the end of 2021. Total peak export capacity in 2021 was about 12.98 Bcf/d. In 2015, total U.S. LNG exports were about 28 Bcf to
seven countries. In 2021, U.S. LNG exports reached a record high of about 3,561 Bcf to 45 countries, and LNG exports accounted
for 54% of total U.S. natural gas exports. About half of LNG exports went to five countries in 2021.

The top five destination countries, amounts exported, and percentage shares of total U.S. LNG exports in 2021 were:

12.7%
453.5 Bcf
South Korea

12.6%
449.7 Bcf
China

10.0%
354.9 Bcf
Japan

8.6%
307.7 Bcf
Brazil

6.0%
215.1 Bcf
Spain

In 2021, LNG carriers transported nearly all U.S. LNG exports. About 1.4 Bcf of U.S. LNG exports were by truck in ISO containers
to Canada and Mexico, with 91% going to Mexico.

billion cubic feet

U.S. LNG imports and exports, 1985-2021
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Data source: U.S. Energy Information Administration, Natural Gas Monthly, March 2021; data for 2021 are preliminary



Sometimes, when natural gas prices are favorable to do so, the United States re-exports some of the LNG that it originally
imported. However, in 2021, the United States did not re-export any LNG.

LNG export terminals consume some of the natural gas delivered to the facility to operate the liquefaction equipment. The U.S.
Energy Information Administration (EIA) estimates that about 8% to 10% of the volume of natural gas delivered to LNG export
facilities is used for liquefaction, with additional volumes used for processes not directly related to liquefaction at export terminals,
such as on-site power generation.

U.S. LNG exports are expected to increase in coming years as new U.S. LNG export capacity comes online. See detailed
information about existing and under-construction large-scale U.S. liquefaction facilities (xls).

 EIA does not publish aggregated data specifically on the volumes of natural gas consumed for LNG liquefaction. Those volumes
are included, but are not itemized, in the data for natural gas consumption for pipeline and distribution use.

Last updated: May 19, 2022, with most recent data available at the time of update; data for 2021 are preliminary.

1

1

https://www.eia.gov/naturalgas/U.S.liquefactioncapacity.xlsx
https://www.eia.gov/dnav/ng/ng_cons_sum_dcu_nus_m.htm
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Chapter  One
INTRODUCTION

1.1  BACKGROUND

In  November  1991,  th e Ventura  County
Airport  Land Use Commission  approved
an  Airports C om prehensive Land  Use
Plan  (1991 CLUP) for  t he  t h ree public
use  a irpor t s  and one  milit a ry a irpor t  in
the County  (P  &  D Aviat ion  1991).  Tha t
document  r eplaced a n  inter im  CL UP
prepa red in  1989.   The cur ren t  st udy is
an  update  of the  1991  CLUP.

A c ombina t ion  of events  caused  the
Air por t  Land  Use  Commission  t o decide
to upda te the 1991 CLUP .  Fir st ,  a  n ew
Air  In st a lla t ion  Compat ible  U se Zone
(AICUZ) s tudy had  been  p repa red  for
Nava l Air  Weapons  Sta ti on  (NAWS)
Point  Mugu in  1992 (Dames & Mo ore
1992).  The  1992 AICUZ study  reflected
changes  in  t he use of  t he facility s ince
the pr evious AICUZ st udy wa s done in
1986.  Second, t he  S ta te Depar tment  of
Transpor ta t ion , Aeronaut ics  P ro gram,

published  an  u pda ted  Airport  Land  Use
Planning Handbook  in  1993,  r eflect ing
upda ted in forma t ion  abou t  a ir cra ft
acciden t s  and  exper ience wit h  t he
adm inist ra t ion  o f CLUPs th roughout
the St a te  (Hodges & Shut t  1993).
Third,  an  upda ted  master  plan  for
Camar illo Airport s  was  pr epar ed  an d
approved in  1996 (Coffman  Associa tes).
F ou r t h ,  t h e  Ve n t u r a  C ou n t y
Depar tment  of Air por t s  h ad  commit ted
to un dert ake  Noise  Compa t ibility
Studies for  Oxnard  a nd Camar illo
Air por t s  in  1997 -1998  (C offman
Associat es  1997a  and 1997b).   The
upda t ed  CLUP  is  t o t a ke in to
considera tion  t hese  developmen ts.

1.2 PURPOSE AND  SCOPE

The Airport  Comprehensive Land  Use
Plan  for  Ventu ra  Coun ty  is  int ended t o
protect    and    promote   t he   s a fety  and
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welfare of r es idents  near  t he  milita ry
and  public us e  a irport s in  t he County,
a s  well  as  a irport  use rs,  wh ile
promot ing the cont inued  opera t ion  of
th ose a irport s.  Specifica lly, th e pla n
seeks t o protect  t he public from  th e
adverse  effects  of a ircra ft  noi se, t o
ensure t ha t  people  and  facilit ies  a re not
concen t ra ted  in  a reas su scept ible  to
a ir cra ft  accidents , and  to ensure tha t  no
st ructures  or  a c t ivit ies  encroach  upon  or
adver sely  a f fect t he u se of navigable
a irspace.

Implemen ta t ion  of t h is  plan  w ill
promote compa t ible  u rban  development
and  rest r ict  incompat ible deve lopment
in  t he vi cin ity  of th e  Coun ty’s  airport s,
t hus  a llo wing for  t he  con t inue d
opera t ion  of th ose  airport s.   Three  a r eas
of compa t ibil ity a re  cons idered  in  t he
Plan:

Compat ibility of su rrounding
land  uses  with  airport  n oise
levels;

Compat ibility of su rrounding
land  u ses  with  r espect  t o  t he
sa fety of persons  on  t he ground
and  pers ons  on  boa rd a ir cra ft
m a k in g  con t r ol l e d  cr a s h
landings;

Protection  of a ir space needed for
sa fe a ir  naviga t ion  nea r  airports.

The P lan  applies  to four  a irpor t s  in  t he
Cou n t y: Cama r illo  an d  Oxn a r d
Airport s, opera t ed  by the Ventura
County Depar tment  of Ai rpor t s; Santa
Paula  Airport ,  a  pr ivately owned airport
open  for  public u se; and  NAWS  Poin t
Mugu.  The loca t ion  of t hese a i rpor t s

with in  t he Coun ty is  shown  on  Exh ibit
1A.

1.3 LEGAL  AUTHORITY

The Public Ut ilit ies  Code of t he St a te  of
Ca liforn ia , Sect ions 21670  et  seq.,
r equires   t he County Boa rd  o f
Supervisor s  to es tablish  an  Airpor t
Land  Use Commission  ( ALUC) in  each
county with  an  a irpor t  opera ted  for  t he
benefit  of t he  genera l  public.   The  Code
a l s o s et s  for t h  t h e  r a n ge  of
responsibilities, dut ies, an d  powers  of
the Commission .

In st ead of crea t ing a  new body to serve
as  t he ALU C, S ta te  law a llows  the
county board of su pervisors t o au thorize
an  appropriat ely  de signa ted  body t o
fu lfill AL UC responsibilities.   (See
Sect ion  21670.1.)  In  Ven tura  County,
the Boar d  of Supervisors  h as  designa ted
the Ven tura  County Transpor ta t ion
Commission  to act  as  the  ALUC  for  t he
County.

1.4 RESPONSIBILITIES  OF
AIRPORT  LAND  USE
COMMISS ION

Sect ion  21675 requ ires  th e  Airport
Land  Use Commission  to formulat e  a
compr ehensive land u se p lan  f or  t he
area  surround ing  each  pu blic use
a irpor t .  The  Comm iss ion  m ay  a lso
formu la t e  a  p lan  for  t he  a r e a
su rround ing any fe der a l mil it a ry
a irport  loca ted  in  t he County.

Sect ion  2 1675  specifies  th at  th e
comprehensive land u se plans sha ll:
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(a ) . .  .  pr ovid e for  t he order ly
growth  of each  public a irpor t  and
the a rea  su rrounding the a irpor t
with in  t he ju r isdict ion  of t he
Commission , and  will sa feguard
the genera l welfa re of t he
inhabitan t s  with in  t he vicinity of
the a irpor t  and  t he  public in
genera l.  The  Comm iss ion  plan
sha ll inclu de a  long-r ange mast er
plan  or  an  a irpor t  layou t  pla n  .. .
t ha t  r eflect s  t he an t icipa ted
growth  of t he a irpor t  du r ing a t
least  t he next  20 y ear s.  In
formula t ing a  land  use p lan , t he
Commission  may develop heigh t
res t r ict ions  on  bu ildings , specify
use  of land , and  determine
bu ilding s tandards, inc luding
s ou n d pr oofin g  a d j acen t  t o
airports,  with in  the p lanning
a rea .  The c omprehens ive land
use  plan  sha ll  be  r eviewed as
often  a s  necessary in  o rder  t o
accomplish  its  pu rposes,  but
sha ll not  be  amended more t han
once in  any ca lendar  year .

(b)  The Commission  m ay
i n c lu d e ,  w i t h in  i t s  p l a n
fo r m u l a t e d  p u r s u a n t  t o
subdivision  (a ), t he a rea  with in
t h e  j u r i s d i c t i on  o f  t h e
Comm ission  surrounding any
federa l milita ry a ir por t  for  a ll
t h e  pu r poses  spec i fi ed  i n
su bdivis ion  (a) . .  .

Sect ion  21676,  par t  of which  is  quoted
below, requ ires t ha t  loca l genera l pla ns
c o n f o r m  w i t h  t h e  A L U C ’ s
compr ehensive a irport  land u se p la n
and  gran t s t h e  AL UC the au thor ity t o
review amendmen ts t o genera l pla n s,

specific plans, a nd  zon ing or di nances
and  bu ilding regu la t i ons  applying
with in  the a irpor t  p lanning boundary.

(b) P r ior  t o t he amendment  of a
gener a l p lan  or  s pecific plan , or
the adopt ion  or  appro va l of a
zoning ordinanc e  or  bu ilding
regu la t ion  with in  the p lanning
boundary established  by t he
a irpor t  land  use commission
pursuant  t o Sect ion  21675, t h e
loca l agency sha ll fir st  r efer  t he
p r op os e d  a c t i on  t o  t h e
commission .  If  the commission
determines  t ha t  t he proposed
act ion  is  incons is ten t  with  the
commission’s  pla n , the r eferr ing
agency sha ll be  not ified .  The
loca l agency may, a ft er  a  public
hear ing, overru le t he com mission
by a  two-th irds  vote  o f it s
govern ing b ody if it  makes
specific fin din gs  t h a t  t h e
proposed  act ion  is  cons is ten t
with  th e  purposes  of  t h is  a r t icle  .
. .  .

(c) Each  public agen cy own ing
a n y  a i r p or t  w i t h i n  t h e
bounda r ies of an  airport  lan d  use
commission  p lan  sha ll, p rior  t o
modifica t ion  of  it s  a irport  mast er
pla n , r efer  su ch  pr oposed change
t o t h e  a i r por t  l a n d  u s e
commission .  If t h e  commission
determines  t ha t  t he  pr opo sed
act ion  is in consisten t  with  t h e
commission’s  pla n , the r eferr ing
agency sha ll be  not ified.   T he
public agency may,  a ft er  a  public
hearing, overru le t he commi ssion
by a  t wo-th irds  vot e  of it s
govern ing    body    if    it    m akes
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specific findings  t ha t  t he
proposed  act ion  is  cons is ten t
with  t he pu rposes  of t h is a r t icle  .
. .  .

( d )  E a c h  c o m m i s s i o n
det erm in a t ion  pu r su a n t  t o
subdivision  (b) or  (c) sha ll  be
made with in  60 days  from  t h e
da te of  r e ferra l  of t he proposed
act ion .  If a  com mission  fa ils  t o
make the d etermina t ion  with in
tha t  per iod, t he pr oposed  act ion
sha ll be deemed consisten t  with
the commission’s  plan .

1.5 ABOUT  THE PLAN

Chapters  Tw o thr ough  F ive  provide
background in format ion  abou t  ea ch
a irpor t  and  the su r rounding a rea .  Th is
in format ion  inclu des  a  discussion  of
existing an d  plan ned  a irport  facilities,
exist ing and  forecas t  a irpor t  opera t ions
(t akeoffs  and la ndin gs), exist ing and
planned fu ture land  use in  t he a irpor t
vicin ity, an d  a i rport  noise exposure in
each  a r ea .

Chapter  Six provides  t h e upda ted
airport  lan d  use  compa tibility  policies.

Three appendices  present  import ant
background informat ion.   Appendix  A is
a  r efer en c e  d ocum ent  providin g
int erest ed     r eaders     wit h     impor tan t

background in format ion  r elevan t  t o  t he
es tablishment  of a irpor t  compat ibility
policies.  It  reviews  th e  airport
compa t ibility policies  of t he 1991 CLUP .
It  also discusses  Federa l  and  Sta te
regula t ions  and  g u idelines  r ela t ing to
a i r p or t  com pa t i b i l i t y .  F i n a l l y ,
Appendix A inclu des  a  discussion  of
CLUP  policies in  s elected other
Californ ia count ies.

Appendix B discusses in  some deta il  t he
policies in  local  general  plans  th at
rela te t o th e four  a irport s in  t he County.

Appendix C in cludes  a  det a ile d
discussion  of t he methodology and
assumpt ions  used  in  developing nois e
contours  for  San t a  Pau la  Airpor t .
(Noise  contours  fo r  t he other  a irpor t s
were t aken  from other  r ecen t  st udies .)

Appendix D  provides sample documents
for  a n  a viga t ion  ea semen t , fa i r
disclosure st a temen t , and F .A.R. Pa r t
77  requirement s.

Appendix E  provides  a  policy d iscussion
of a irport  lan d u se compa t ibility  ba sed
on  the informat ion  in  Chapters  Tw o
through  F ive a nd Appendix A.
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Chapter  Tw o
CAMARILLO AIRPORT
AND  ENVIRONS

This  chapter  pre sen ts  a n  overview of
Camar illo Airpor t  and  the su rrounding
a rea .  T he ba ckground in format ion  in
th is  cha pter  is  as  follows:

A descr ip t ion  of t he s tudy a rea  and
exist ing land u ses  in  t he a rea .

A discussion  of t h e  local  land  use
pla nning and regu la tory fr amework
in  t he st udy a r ea .

A descript ion  of key  airport
facilities  and  na vigat iona l  aids.

A discussion  of noise aba temen t
procedures, a irpor t  act ivity, and
flight  t ra cks.

A descr ip t ion  of cur ren t  and
forecast  noise exposure a round  the
a irpor t .

2.1 AIRPORT  SETTING

Camar illo Airport  is classified in  t he
National  Plan  of Integ rated  Airport
S ystem s  (NPIAS) a s  a  genera l avia t ion
reliever  a ir por t  for  t he Los Angeles
met ropolit an  a rea  (FAA  1995,  p. A-15).
Reliever  a irport s p lay a  key role in  t he
na t ion’s  avia t ion  sys tem  by p rovid ing
an  a lt erna t ive t o  genera l avia t ion  users
in  ma jor  m etropolita n  a rea s.

Camar illo Air por t  i s  wit h in  t h e
corpora t e limits  of t h e Cit y o f
Camar illo, t h ree  miles  sou thwest  of  t he
city’s  cen t ra l business  dist r ict  (CBD).
The a irport  is  situ a ted  l ess than  one
mile sou th  of Ven tu ra  F reewa y
(Highway 101) and  seven  miles  west  of
t he Pacific Ocean  coast line.  Access  t o
the a irport  is  provided by P lea sant
Va lley  Road   immedia tely  sou th   of t he
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a irpor t .  The a ir por t  is  bordered  to t he
east  by Las  Posas  Road which  links  the
a irpor t  t o t he Ven tu ra  F reeway  and  the
City of Camar illo t o t he nor th  a s well  a s
Nava l Air  Weapons  Sta t ion  (NAWS)
Point  Mugu  and  the P acific Coast
Highway (St a t e  Highway 1) t o t he
south .

2.2 STUDY  AREA

Exh ibit  2A, Camarillo  Airport
Study  Area  and  J urisdictional
Boundari es , sh ows a n  a rea  of 40.5
square miles.  The  ar ea  is  g enera lly
rect angu la r  with  the wes tern  boundary
following Rose Avenu e.  The sou thern
boundary extends  east  from  t he  Rose
Avenue and H ighway 1 in ter sect ion
a long the  extension  of Chann el Islands
Bouleva rd  to Lewis  Road .  The eas tern
border  follows  Lewis  Road  n ort h  t o U.S.
101 (the  Ventura  F reeway), con t inuing
nor th  in  an  ir regu la r  pa t tern  following
Arneill Road and Anacapa  Dr ive.    The
nor thern  border  is a n  ea st -west  line
running from  the  ext ension  of  Ana capa
Drive west  t o Rose Avenue.

The study a rea  is  pr imar ily for
convenience in  mapping exist ing land
uses  and gener a l p lan  land  use
designat ions.   The  a r ea  was  designed t o
be la r ge  enough  to cont ain  the  bulk  of
the imaginary a ir space protect ion
su r faces  in  t he a irport  vicin ity .
Specifica lly, it  wa s  designed  t o
accommodate the  F .A.R.  Pa r t  77 con ica l
su rface.

2.3 EXISTING  LAND  USE

Exh ibit  2B, Gen eralized  Existin g
Land  Us e  in  Camari ll o  A irport
Area , shows exist ing  land  u se in  t he
study  a r ea .   The land  use classifica t ion
system, shown  in  Table  2A , h a s  bee n
designed  to  fit  th e  requiremen ts  of
a irpor t  noise compa t ibilit y pla nning.
Residen t ia l la nd  uses  a nd noise-
sensit ive inst itu t ions  a re  ident ified.
The other  land  use  ca tegor ies, which
a re  gener a l ly  considered  t o  b e
compa t ible  with  a ircra ft  noise, include
commercia l, indust r ia l, t r anspor ta t ion ,
and  u t ilities; agricultu re; par ks  a nd
open  space; and  undeveloped  land .

Most  of  t he  st udy  a r ea  is  in  agr icu ltu ra l
use.  The  nor theas t  quadrant  of t he
study  a r ea  is  developed  land in  t he Cit y
of Ca mar illo and pr ima r ily includes
residen t ia l a reas.   Commer cia l and
indu st r ia l development  is  concent ra ted
a long the  Ventur a  F reeway (U.S. 101).
Some resident ia l development  is  sou th
of t h e Ventura  F reeway eas t  of t he
a irpor t  and  dir ectly  a long th e extended
runway center line.

The Cit y of Oxnard  lies  west  of th e
a irpor t .  Most  of t he Oxnard  par t  of t he
study  a rea  is  a   la rge  indu st r ia l/
business  a rea  whi ch  is only pa r t ia lly
d e ve lop e d .   S om e  r e s i d en t i a l
development  is  on  t he west  edge of t he
study a r ea .

Noise-sensit ive in st it u t ions, including
schools,  p laces  of worsh ip , and  on e
community cent er  a re  sca t tered through
the st udy a r ea .
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TABLE 2A
Land  Use  Categor ies  Shown  on  Ex is ting  Land  Use  Map

Cate go ry Land U s e s  In c luded

Single-family Residen t ia l Single-fam ily homes.

Mu lt i-family Residen t ia l Duplexes;
Townhouses;

Apar tm ent  a nd  condominium  buildings.

Mobile Homes Mobile an d  manu factu red  homes.

Commercial, In du st r ia l,
Transport a t ion ,  Ut ilit ies

Businesses;
Offices;

Industr ial uses;
Ut ilities;

Tran sport at ion  facilities;
In ten sively developed  commercial

agricu ltu re a reas including equipment
stora ge  areas  a nd  greenhouses.

Noise-Sensit ive Inst it u t ion s Places  of worsh ip;
Schools;

Nu rsing  homes;
Residential  group  qua rt ers;

Hospita ls;
Community cen ter s .

Agr icult u re Orcha rds;
Cultivat ed  fields.

Parks and  Open  Space Pa rk s;
Golf cour ses;
Cemet eries;

Ponds;
Na tu re  preserves.

Undeveloped Vacan t  lots;
Open  parcels  of un cultivat ed  lan d.

The Regiona l In format ion  Center  for
the  Ca liforn i a  Histor ic Resources
Inventory w as contacted for  in format ion
about  an y  sit es  i n  t he st udy a rea
determined   t o  be   of  h ist or ica l  sign ifi-

cance.  N o si t es  in  t he s tudy a rea  a re
listed  on  the Na t iona l Regis ter  of
Hist or ic P laces, nor  a re  any sites  list ed
as  Ca liforn ia H istor ica l  Lan d marks  or
Ca liforn ia  Poin t s  of Histor ica l  I nterest .
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2.4 LAND  USE PLANNING

POLICIES  AND

REGULAT IONS

The S ta te  of Ca liforn ia  r equires  a ll loca l
governments  t o enact  a  “gen era l p lan”
es tablish ing framework  policies  for
fu ture development  of  t he city or
coun ty.  (See Government  Code,
Sect ions  65300, et  seq .)  The  l oca l
gener a l plan  is  th e  most  impor tan t  land
use  regulatory inst rumen t  in  Ca liforn ia .
It  es tablishes  overa ll  development
policy and  pr ovides t he lega l  founda t ion
for  a ll other  k inds of land  use and
developm en t  r egu la t ion  in  t h e
community.  According to Ca liforn ia
law,  t he ge nera l plan  must  con ta in  a t
least  sev en  element s: land  use ,
cir cula t ion , housing, conservat ion ,  open
spa ce, noise, and  sa fety (Cur t in 1996,
pp. 9-10).   Oth er  elemen ts  may be
prepa red  a s  needed and  desired.

The policies  of t he ge nera l p lan  a re
im p l em e n t e d  t h r ou g h  s p e cifi c
ordinances  regu la t ing develo pment .
Chief among th ese is  the  zoning
ordinance.  Zoning  regulat es  th e  use  o f
land , t he density of development , a nd
the height  and  bulk  of  bu i ldings.
Subdivision  reg u la t ions  a re another
impor tan t  land u se  r egu la tory t o ol,
regula t ing the pla t t in g o f la nd.  Loca l
communit ies  a lso regula te  development
through  bu ilding  co des wh ich  set
deta iled  standards  for  cons t ruct ion .

Th is  section  br iefly summa rizes  th e
land  use  elemen ts  of t he genera l p lans
of t he s tudy  a rea  jur isdictions.  Exh ibit
2C, Fu ture  Land  Us e  P lan  in
Camarillo  Airport  Area , shows  th e
land  use  designa t ions of t he genera l

pla ns  in  t he s tudy a rea .  A more
deta iled discussion  of each  ju r isdict ion’s
genera l  plan  is  in  Appendix B.

2.4 .1 CAMARILLO GENERAL
PLAN

The Land Use E lemen t  of t he Camar illo
Genera l P la n  e st ablish es t he ba sic
pa t tern  for  fu tu re development  of  t he
City (C it y o f Camar illo 1996, p . 28).
The m a in  t heme of th e  Land  U se
Element  is  the desire  to pres erve th e
qua lity of life  tha t  exis t s t h rough  much
of t he a rea  and specifica lly t o “promote
Camar illo as  a  r u r a l  subu rba n
community t ha t  ha s  a  qua lit y, sma ll
town, famil y a tmosphere.”  It  includes
set s  of pr inciples, s t anda rds , and
proposa ls  for  each  of seven  land  use
ca tegor ies: agr icu ltu ra l, r esiden t i a l,
commercia l, indust r ial,  ur ban  reserve,
public uses,  and  quasi-public uses.

The Genera l  Pla n  Map designa tes
proposed  land  uses  th roughout  the
City’s  sph ere of influence.   The  “sphere
of in fluence” is a n  a rea  define d  by t he
Loca l Age ncy  Format ion  Comm ission
(LAFCO) which  delinea tes  t he limits
beyon d wh ich  a  cit y cannot  annex
ter r itory.  I t  includes  t he land wit h in
the city limits a nd u n incorpora ted la nd
with in t he City’s  service a rea .

Exh ibit  2C  shows t he Cama r illo
Genera l P lan  land  use des igna t ions
with in  t he Camar illo Air por t   study
a rea .  Land  in  the nor th  pa r t  o f t he
study  a rea , nor th  of Ponder osa  Dr ive, is
designa ted  for  r esiden t ia l use of va rying
densities.  Land  at  th e  int ercha nges  of
the   Ventura   F reeway  and   La s   Posas
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Road and  Cen t r a l Avenue show
commercia l de velopment .  Land off the
east  end  of t he a irpor t  is  design a ted  for
a  combina t ion  of  commercia l,  indu st r ia l
(r esea rch  a nd deve lopmen t ), a n d
agricu ltu re.

2.4 .2 OXNARD  GENERAL PLAN

The Oxna rd Genera l  Pla n  was  adopted
in  1990.  I t  i n cludes e leven  pla nning
element s: growth  managem ent , land
use, cir cula t ion , public facilit ies, open
spa ce/con ser va t ion ,  s a f e ty , no ise ,
economic developmen t , communi ty
design , pa rks  and r ecrea t ion , and
housing.  The Noise E leme n t  includes
severa l goals  and  policies  rela ted  to
a irpor t  compa t ibility pla nnin g ( City of
Oxnard  1990, p . IX-16).  The  most
dir ectly  relevan t  sa ys  t ha t  “mun icipa l
policies sh a ll be consis t en t  with  the
Ventura  Count y A irport  Land  Use
Commission’s  adopted  land  use  plan . . .”

Exh ibit  2 C  shows  th e  fut ur e  lan d  use
pla n  for  t he Oxnard  por t ion  of t he
Camar illo Airport  st udy a re a .  Land
northwest  and  sou thwes t  of t he  a irpor t
is  designa ted  for  agr icu lture.  Th is  a rea
is  covered  by t he  Ox nard-Camarillo
Greenbelt  Agreement .   This  a greement
designa tes  a  la rge t r act  of land west  of
the a irpor t  for  permanent  agr icu lture
and  open  spa ce.   The  G rowth
Managemen t  E lemen t  s pecifica lly
discusses  the importance of main ta in ing
th is  gr eenbelt  agr eement  (City of
Oxnard  1990,  p. IV-19).  A na r row s t r ip
of agr icu ltura lly designa ted la nd is  west
of t he r unway.  F ur ther  west , t he  lan d
is  des igna ted for  indu st r ia l u se.  Much
of t he la nd west  of Lomba rd a long t he

ext en ded  r u n wa y  cen t er lin e  i s
designa ted for  r esident ial  u se.

2.4 .3 VENTURA COUNTY
GENERAL PLAN

The Ven tu ra  Coun ty Genera l P lan  was
adopted in  1988 a nd  ha s  been  amended
severa l t imes  since  t he n .  The P lan
includes  seve ra l  documents.   The
overa ll framework  of goa ls  and  policies
is  in  a  documen t  ca lled  Goals , P olicies
and Program s  (Ven tura  County  1996a .)
Suppor t ing documen ta t ion  is in  a  ser ies
of t echn ica l a p pendices  (Ven tu r a
County 1994a ,  1994b, 1994c,  1996b ).
The Genera l  Pla n  a lso includes  severa l
a rea  plans  where  local  issues  and
concerns  a re  dea lt  wit h  in  gr ea ter  det a il
than  in  t he fr amework  document .

In  the  Camar illo Air por t  s tudy a rea , t he
County’s  fu ture land  use des igna t ions
in  mo st  of t he un incorpora ted a rea
out side t he City’s  Sph ere of I n fluence
are pr imar ily a gr icult ura l, a  u se t ha t  is
compa t ible  with  a ircra ft  noise.  Th is is
shown  in  Exh ib it  2C .

Agricu lture is a  ma jor  in dus t ry in
Ventura  Co unty.  The County Genera l
P lan  establishes  policies  t o encour age
the preservat ion  of prime fa rm land.
Among them  is a  policy to r et a in  and
expand  exist ing  Greenbelt  Agreements
in  t he Co unty and  to encourage the
format ion  of addit iona l agreements
(Ven tu ra  Coun ty 1996a , p . 21).
Greenbelt  a greement s  h ave  be en
formed between  var ious citi es  in
Ventura  County.   They delinea te a reas
between  the citie s  which  a re  declar ed
off  l imits  t o  u rban  development  and  a re
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to be  pr eserved for  agr icu lture  and open
spa ce.  The  cit i es  of Oxna rd  a nd
Camar illo h ave a  gr eenbelt  ag reement
for  t he a rea  between  the  two cit ies , pa r t
of which  is  in  t he Ca mar illo Air por t
study  ar ea.   This  is  s hown  in  Exh ibit
2C.

The County  Genera l  P lan  a lso includes
policies r ela t ing to a irpor t  ha zards  and
noise  compat ibility.   Land in  a irpor t
approach  and dep a r tu re zones is  t o be
designa ted for  agr icu ltu re or  open  space
uses   ( Ventura  County 1996a,  p.  20).
Noise-sensit ive land  uses  a re not
permitt ed  where  airport  noise  exceeds
65 CNEL.   These  u ses  may  be permitt ed
in  the 60 to 65 CNEL contour  on ly if
measu res  a re  t aken  t o r educe in ter ior
noise  levels  to 45  CNEL or  less.

2.5 AIRPORT FACILITIES

Exist ing and fu ture proposed facilit ies
a t  Camarillo Airpo r t  a re  shown  on
Exhibit  2D , Camarillo  Airport
Layout  P la n .

2.5 .1 RUNWAYS

Camar illo Airport  is  served by  Runway
8-26 which  is  6,010 feet  long by  150 feet
wide an d  aligned  in  a n  ea st-west
direct ion .  The r unway su rf ace is
a spha lt  and is  in  good  condi t ion .  The
cu r r en t  Airport/ Facility  Dire ctory
lis t ing for  Camar illo Airpor t  indica te s
runway l oad  bear ing s t rength  for
Runway 8-26  as  48,000 pounds  for
single wheel loadin g,  65,000 pounds  for
dua l wheel  loading, and 110,000  poun ds
for  du a l  ta ndem  whee l loa din g
(Nat iona l Ocean  Service 1997a , p . 46).

The or igina l  r unway was  9,000 feet  long
with  1,000-foot   paved  over runs  a t  each
end.   The full r unway length  was u sed
by the  milit a ry when  the a irport  served
as  Oxna rd Air  F orce Base.   The pr esen t
runway length  was est ablished  th rough
an  agreement  between  Ventura  County
and  the Cit y of C amar illo a fter  t he
County acqu ired  the abandoned Ba s e.
The same agr eemen t  l imit s  t he
pavement  s t rength  to a  maximum  o f
115,000 pounds  for  du a l wheel loading
(DWL).  Table  2B  summarizes  r unway
da ta  for  Camar illo Airpor t .

As  in d ica t ed  on  Ex h i b i t  2D ,
improvemen ts  t o t he runwa y system  a re
planned.   The exist ing runway is
p lanned t o r ema in  a t  it s  cur ren t  length
and  wid th , however , t he  p avemen t
st rength  ha s  been  plan ned  t o increa se
from  65,000  pou nds DWL to 70,000
pounds  DWL to  bett er  a ccommodate
corporate a ir cra ft  cu r ren t ly u t il izing the
a irpor t .

To a ccommoda t e  fu ture opera t ions
without  significant  delays  on  la ndi ng
and  t akeoff,  a  potent ial  pa ra llel  r unway
loca t ion  for  sma ll genera l avia t ion
a ir cra ft  is  being  reserved.   As  indica ted
on  Exhibit  2D,  t h is  r eserved poten t ia l
runway lies between  the exist ing
runway and Ta xiway F .  The poten t ia l
runway is  plan ned  to be  3,500  feet  long
for  use  by  aircra ft  weighing  less  t han
12,500 pounds.  I t  wou ld  be a  visua l
runway used  pr imar ily  by t ouch-and-go
t ra ffic.   It  should  b e  no ted , however ,
tha t  const ruct ion  of  t h is r unway would
require fur ther  study  in cludin g an
environmen ta l impact  r epor t  (E IR) t o
determine it s fea sibility.
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The adopted Camar illo Airport  Mast er
P lan  not only d escr ibes th e pa ra llel
runway a s only a  “poten t ia l” runway, it
fu r ther  s t a tes  tha t  “it  will  not  be
developed  wit hout  a  fea sibility st udy/
environmen ta l impact  r eport  (EIR)  t ha t
proves t he r unway will ben efit t he
comm u n i t y  w i t h ou t  s ign i fi ca n t
environmen ta l impa ct .  The feasibilit y
study/EIR will  include a  noise a na lysis
and  a  complete public review proc ess
involving the community and  a irpor t
user s.  Actua l const ruct i on  would be
subject  t o approva l by t he Camar illo
Airpor t  Author ity and  the Ventura
County Board  of Supervisors.”  As  such ,
the poten t ia l pa ra llel r unway w ill be
considered with in it s  own  review
process wh ich  will in  a ll  likelihood, if
approved, cu lmi na t e in  a  Master  P lan
Amendment .  And  a ccording  to St a te
law, all  Airport  Mast er  P lans  a nd
amendments  must  be r eviewed  by t he
ALUC.

Therefore, t he pa ra llel  r unway  is being
included in  t he CLUP  for  in format ion
only a t  t h is  t ime.   Th e sa fety zones
shown  on  the map  in  E xh ibit  7A a re
a lso included for  in format ion  only, a n d
the land u se compa t ibility st anda rds  in
Table  7B do not  apply  to th ose  zones.
As  vir tua lly a ll  of  t he pr oper ty with in
th ose zon es  is  on  a irpor t  p roper ty, t he
County of Ventura , a s  t he  owner  of  t he
a irpor t , is  encoura ged to  the  great est
exten t  possible t o pla n  and develo p it s
facilit ies in  a  manner  consisten t  w ith
th ese p otent ial  zones in  t he event  t he
pa ra llel runway is  cons idered  and
approved in  t he fu ture.

TABLE  2B

Ru n w ay  Da t a

Cam ar i l l o  A i rp or t

R UNWAYS

8 26

Len g t h  (ft .)

W id t h  (ft.)

S u r fa ce  M a t er ia l

6 ,010

150

Asp h a lt

P a vem en t  S t r en gt h  (lbs .)

S in gle  W h ee l  Loa d in g

D u a l W h eel  Loa d in g

Du a l  Tan dem  Wh eel

  Loa d in g

48 ,000

65 ,000

110 ,000

App r oa ch  S lope  Ra t io 20 :1 34:1

App r oa ch  A id s

ILS

VOR /DME

GP S

PAP I

RE IL

N o

N o

N o

P 2L

Yes

N o

Yes

Yes

P 2L

Yes

R u nwa y  L igh t in g

R u nwa y  M a rk in g

Wea t h er  Obser va t ion

MIRL

N on pr eci s ion

AWOS-3

Sour ce:  A irport / Faci l i ty  Directory ,

N a t ion a l  Ocean  Se r v ice  1997a ,  p .   46 .

2.5 .2 TAXIWAYS

Runway 8-26 is  served  by a  fu ll length
pa ra llel t axiway (Taxiway F ) on  t he
sou th  side of t he r unway a s  well a s  five
en t rance/exit  t a xiways  which  run
between  the pa ra llel t a xiway and  the
runway.  Taxiway  A is  a  90-d egree
exit /en t rance t axiway loca ted  a t  t he
Runway 26 t h resh old.  Ta xiw ays  B,  C,
D, and  E  a re curv ed  and  serve as
en t rance/exit       t axiways       from      t he
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runway. Exh ib it  2D  s hows  fu ture
taxiway improvemen ts.   The  most
sign ifican t  t a xiway imp rovemen t s
include t he const ruct ion  of a  p a r a llel
t axiway loc a t ed  400 feet  sou th  of t he
Runway 8-26 th reshold and a  pa ra llel
t axiway nor th  of t he t ermina l a r ea .
These  wo uld  provide for  two-way
cir cu la t ion , impr o ving oper a t io na l
sa fety and efficiency.   Oth er  t axiway
improvemen ts  indicated on  the exh ibit
wou ld  be necessa ry on ly if t he
const ruct ion  of t he poten t i a l  para llel
runway is n ecessa ry.

2.5 .3 FIXED  BASE  AND
SPECIALTY OPERATORS

Termina l services  ar e  pr ovided by
severa l fixed base opera tors (FBO s)
loca ted in  t he t er mina l a rea  a t  t he
a irpor t .  C ha nn el Islands  Aviat ion  is  a
fu ll service fixed ba se opera tor  (FBO)
loca ted on  t h e  ea s tern  por t ion  of t he
a irpor t .  Services  include  a  fligh t  school,
a ir cra ft  cha r t er , a ir cr a ft  r en t a l, ma j or
a ir cra ft  main tenanc e, a ircra ft  sales, line
services, and fuel s a les .  T he FBO
opera t es  two facilit ies  on  t he a irpor t .
O n e  a c c om m od a t e s  a i r c r a f t
ma in tenance and st orage an d includes
office  spa ce.   The other  bu ild ing  consist s
of  office and classr oom  spa ce.   The FBO
owns 17 fixed  wing a ircra ft  and
main ta ins  21 t ie-down  pos it ions  on  the
apron .  Channel Islands  Avia t ion
provides both  J et  A a nd  100 low lead
(Avgas) fueling.

Wester n  Cardinal,  Inc. is  a nother  fu ll
ser vice FBO on  t he a irpor t .  It  opera tes
out  of  a  conven t iona l h anga r  and  offers
fligh t  t r a in ing, a ir cr a ft  r en t a l, a ir cr a ft
s a l e s  (P ip e r  D e a l e r ),  a i r cr a f t

maint enance, and fuel s a les .  We s tern
Cardina l, In c.  provides  bo th  J et  A and
Avgas  fueling  services.

Sun  Air  Avia t ion  is  another  FBO
loca ted in  t he nor theas tern  corner  of t he
a irpor t .  Th is FBO provid es  a ir cra ft
r en t a l ,  ch a r t e r  s e r v ice s ,  p i lo t
ins t ruct ion , and a ircra ft  ma int enance.
Sun  Air  owns a nd opera tes  n ine
a ircra ft .

Other  specia lty opera tors  a t  t he a irpor t
include Avex a nd  Camar illo Air cra ft
wh ich  provide  aircra ft  sa les  an d
ma in t en a nce, r espec t ively.  Th e
Confedera te Air  Force  ( CAF) opera tes
out  of a  la rge  convent iona l  hangar  east
of Taxiway  A.  The  CAF r esto res  and
main ta ins  vin t age  m ilit a ry a ir cra ft  and
par t icipa tes  in  a ir  shows  across the
count ry.

2.5 .4 OTHER FACILITIES

An  u lt ra ligh t  fligh t  pa rk  is  on  th e  west
side of  t he a irpor t  immedia tely sou th  of
pa ra llel Taxiway  F  and  is  s itua ted  on  a
piece of proper ty 1,200 feet  long by  200
feet  wide.  The fli gh t  pa rk is  ser ved by
a  gr a ve l  a n d  o i l  r u n wa y  o f
indetermina te lengt h  or ien ted  in  an
east -west  direction  near ly par a llel
Runway 8-26.

Besides t he avi a t ion  facilit ies , t he
Ventura  County Depar tmen t  of Air ports
has developed  an  indust rial/business
park on  the non-avia t ion  por t ions  of t he
deact ivat ed air  ba se  property.  Som e
tenan t s  lease bu ildings  da t ing back  to
the Air  Base, while  oth ers  h a ve
developed  new facilities  on  t he proper ty
leased      from       t he       a irpor t .      The
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development  of t he indust r ia l/ bus iness
pa rk  has n ot  on ly become a  viable
source of income to suppor t  a irpor t
opera t ions  a t  both  Camar illo an d
Oxna rd Air por t s, bu t  it  is  a lso a
sign ifica nt  emplo yment  base for  t he
community.

Ventura  County also ma int a ins  severa l
public sa fety facilit ies on  t he a ir por t .
The Ventura  County F ire Depar tment
has a  fir e st a t io n  loca ted  next  t o t he
a ir field,  sou thwest  of Ta xiway A.   The
fire  s t a t ion  serves  the needs of t he
surrounding commu n ity a s  well a s  t he
a irpor t .  Th e  st a t ion  is  with in  the
a ir por t  s ecur e  a r ea .   Veh icle s
responding to off-a irport  emergencies
exit  t he secu re  a rea  th rough  a
motorized  ga te  just  sout hwest  of t he fire
s ta t ion .  The F ire Depar tment  a lso
leases  space in  t he indu st r ia l/busin e ss
park for  a  d ispa tch  c en ter  and
adminis t ra t ion .

Th e  Ven t u r a  Cou n t y  S h er i ff’ s
Depar tment  u t ilizes  hangar  and  apron
space for  it s  search  and  r escue
helicopter  un it .  A Sher iff’s  t r a in ing
academy is  a lso loca ted  on  the a irpor t .
Loca ted  in  t he sou thwes tern  corner  o f
a irpor t  property  is  a  bermed pistol
range used  by th e Sher iff’s  Depa r tment
for  firearms  t ra in ing.

2.6 TYPICAL  FLIGHT
PROCEDURES

2.6 .1 INSTRUMENT APPROACHES

Inst rument  approaches a re  defined
us ing electr onic and visua l n aviga t iona l
a ids t o a ssist  pilot s  in  lan ding when
visibilit y is  re duced below specified

minimums.  I nst rument  approaches  a re
classified a s precision  and n onpr ecision .
Both  provide runway alignment  and
cour se  guidan c e,  wh ile  pr ecisio n
approaches  a lso provide glide slope
in format ion  for  t he descent  t o t he
runway.

Ut ilizing the Camar il lo VOR/DME  or
the globa l  posit ion ing syst em  ( GPS),
one publish ed n onpr ecision  approach  is
ava ilable  a t  Camar illo (Na t iona l Ocean
Ser vice 1997b,  p.  42).   The  VOR or  GPS
Runway 26 approach  provides  for  either
a  st ra ight -in  or  circling  a ppr oach .   The
st ra igh t -in  approach  can  be flown  when
clou d ceilings  a re  700  feet  above  gr ound
level (AGL) or  grea ter  an d  visi bility is
one mile for  a ircra ft  with  a pproach
speeds of up t o 121 kn ots  a nd 1-3/4
miles for  a ircra ft  with  approach speeds
between  121 and  141 knots .  The
circling approach  r equ ir es  a  cloud
ceiling of 700 feet  AGL a nd one m ile
visibilit y for  a ircra ft  with  approa ch
speeds up  t o  141  knots.  Th e visibilit y
min imums increa se  t o 800 feet  and 2-
1/4 miles  for  a ircra ft  with  appr oach
speeds grea t er  t ha n  121  knots  but  less
th an  141 knots.

Aircr a ft  equipped with  DME h ave two
other  opt ions  pr ovided by the  VOR  or
GPS approach  to Runway 26.  U t ilizing
the DME, st ra ight -in  approaches can  be
flown  when  cloud  ceilings  ar e  600 feet
AGL or  grea ter  and visibility  is  one mile
for  a ircra ft  with  approach speeds  of  up
to 121 knots  and  1-1/2 miles  for  a ircra ft
with  approach speeds  between  121 and
141 knot s .   Circling approaches
ut ilizing D ME  requ ire 700-foot  cloud
ceilings  and  one mile visibility for
a ir cra ft  with  approach speeds  up  t o  121
knots.      For     a ir cr a ft    with    a pproach
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speeds between  121 and  141 knots , t he
DME  a ided  circling approa ch  c an  be
flown  with  clou d ceilings  of  800 feet  and
visibility  of 2  1/4  miles.

2.6 .2 NOISE  ABATEMENT
PROCEDURES

The Ven tura  County Depar tment  of
Avia t ion  ha s  developed an d  published,
in  consulta t ion  with  the   Airport  Tr a ffic
Cont rol Tower  (A TCT) and  a irpor t
user s, noise  aba tement  procedures  for
VFR opera t ions  a t  Camar illo Airpor t .
Inst ruct ions  a re  ou t lined  regard ing
depa r tures, a r r iva l s, a nd  pa t t er n
procedures  a t  t he  a irpor t  which  a re
a imed a t  min imizing noise exposure
over  noise-sens it ive  a reas  without
compromis ing safety.  Pilots  a re
requested to follow the published
procedures  un less  circumsta nces  r ender
them  unsa fe,  weather  condit ions  do not
a llow, or  t hey a r e  o therwise inst ructed
to devia te  by t he  Air por t  Tra ffic Cont rol
Tower .  T he procedures a re  descr ibed
below:

! No a ircra ft  dep artures between  0000-
0500 without  pr ior  a pproval of t he
Air por t  Administ ra tor .

! Air cra ft  a re  inst ructed  t o  st ay a s
h igh  a s  pract ica l over  r es ident ia l
a reas  d u r ing overflight ,  approaches,
an d  depart ur es.

! Use  best  r a te  of climb w hen
depa r t ing any runway.

! No format ion  t a ke-offs or  landin gs
without  pr ior  wr itt en  approva l of  t he
Air por t  Administ ra tor .

! Ut ilize  low energy appr oaches.

! Avoid residen t ia l over flights, fly
qu iet ly and sa fely.

! Nor th  t ra ffic fly  downwind over
Ven tu ra  F reeway (H ighway 101).

! Runway 26 t ra ffic pa t tern  -
Published  t ra ffic pa t tern  a lt it ude
(TPA) is  est ablished a s  875  MSL feet
for  s ingle engine a ircra ft  and 1,075
MSL feet  for  twin  engine/turbine
a ircra ft .  Ut ilize th e best  r a te  of
climb, condit ions  permit t in g, t u rn
crosswind  when  reaching 700 feet
AGL or  t he a i rpor t  boundary,
whichever  comes fir st .   Mai n t a in
pa t tern  a lt i t ude  un til  tu rn ing  base
leg.

! Runway 26 Depa r ture - When
depar t ing th e  airport  tr affic ar ea  u se
best  r a t e of climb,  r ema in  on  r unway
heading un t il beyond  the depar ture
end of t he runway and  700 feet  AGL
before proceeding on  course.

! Runway 26 Arr iva l - St ra igh t -in  VFR
approaches  a re prohibited.  Righ t  or
left  t r a ffic dur ing  those hours  t he
ATCT is  in  op er a t ion  shou l d
commence with  a  45-degree en t ry t o
the downwind  and a  base leg  t u rn  at
or  before  r eaching Las  Posas  Road.

! Runway 8  t r a ffic pa t tern  -  Published
t r a ffic pa t tern  a lt itude (TPA) is
established a s  875 MSL feet  for
single engine  a ircra ft  a nd  1,075  MSL
feet  for  twin engine/ t u rbine 
a ir cra ft .  Ut ilize th e best  r a te  of
climb, co ndit ions permit t ing, t u rn
crosswind  before  r eaching  Los  Posas
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Road.  Main ta in  p a t tern  a ltitu de
unt il t u rn ing ba se  leg.

! Runway 8  Depa r ture - When
depar t ing th e  airport  tr affic ar ea  u se
best  r a t e of climb  and when  a ltitu de
permit s  t u rn  so as  t o a voi d
r e s id en t i a l  o ve r fli gh t  b e for e
proceeding on  course.  E xercise
extr eme cau t ion  due t o opposit e
dir ection  i n s t r umen t  a ppr oa c h
t ra ffic.

! Runway 8  Ar r i va l -  Avoid over fligh t
of t he City of Camar illo when
ent ering  downwind.

! When  t he  A TCT is  closed, m ake left
tu rns  to Runw ay 26 and  r igh t  t u rns
to Runway 8.

2.6 .3 OPERATIONAL LETTERS  OF
AGREEMENT

The Camar illo ATCT h as en tered in to
severa l lett ers  of agreemen t  w ith  loca l
a ir cra ft  opera tors  t o define specific
opera t iona l procedures.  The  lett ers  of
agreement  serve both  t he ATCT
personnel and  the a ircra ft  opera tors  by
es tablish ing procedures  t o promote
efficient  u se of t he  a ir field  and a ir space
an d  to minimize  opera tiona l  conflicts.

The Camar illo ATCT a nd u lt r a ligh t
a ir cra ft  opera tor s  h ave en t ered  in to an
opera t iona l lett er  of  agr eement .  As
illust ra ted  on  Exh i bit  2D , an  u lt ra ligh t
a irpa rk  i s  locat ed  in  t he  sout hwest
corner  of t he a ir field.  The u lt ra ligh t
a irpark  ha s a  p aved r unway  nea r ly
pa ra llel t o  Runway 8-26.  Because of it s
pr oximity t o t he a ir field, t he poten t ia l
exists  for  a ir space conflict s  between  the

slower  u lt ra ligh t  a ircra ft  and  h igher
per formance a ircraft  u t ilizing the
a irpor t .  The let ter  of agreement  det a ils
depar ture and a r r iva l procedures  t ha t
u lt ra ligh t  a ir cra ft  a r e t o  follow, some  of
wh ich  a r e  mandatory.  Mandatory
requ irements  include a  t r a ffic pa t tern
sou th  of t he runway and  the need  for
specific appr oval  of request s  for  a
pa t tern  which  i s  opposit e of r unway
t ra ffic.

Anot h er  le t t er  of a gr eemen t  i s
est ablished  between  the Oxnard  and
Camar illo ATCT, NAWS Point  Mugu
Rada r  Air  Tra ffic Cont rol  F acility
(RATCF), Aspen  He licopters, and
S in t on  Helicopt er s .   I t  defin e s
opera t iona l p rocedures  for  agr icu lture
helicopters  request ing  special  visual
fligh t  ru les (SVFR) oper a t io ns  during
IFR weath er  condit ions.   Helicopter
pilot s  a re  to main ta in  contact  with  the
appropr ia te ATC facility  and ma in ta in
adequa te sepa ra t ion a s a ss igned  by t he
cont rolling ATC  facility.   Th is  let t er  of
agreement  a lso designa tes  SVFR rou tes
for  a r r iva ls  and  depar tures  to and  from
Oxnard  and Camar illo Airpor t s.  For
Camar illo, two rout es  h ave been
esta blished: Aspen /S in ton  Ag Routes
Foxt rot  and  Ta ngo.  Route Foxt rot  runs
from  the Camar illo Ai rpor t  t o F ifth
S treet , t hen  ea st  via  F ifth  St reet  t o t he
shoreline a t  or  below  500 f eet .  Route
Tango runs from  t he  western  end  of
Runway 8-26, t h en  nor thwes t  over  the
Sa t icoy Bridge a t  or  below 500 feet .

Another  let t er  of a greement  has  been
est ablished  between  the Cam a r illo
ATCT and  the Ventura  County  Sh er iff’s
Depar tment .   It  es tablishes procedures
for  VF R opera t ions  to and  from
Camar illo     Airport      a nd   est ablishes
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ar r iva l an d  depart ur e  rout es.  These
defined  p roce dures and rou tes  a re  for
the use of t he Sher iff’s  Depar tment
h elicop t er s  or  ot h er  h elicopt er s
author ized by  the Sher iff’s  Depar tment
while opera ting  in  Camar illo Class  D
Airspace.  The let ter  o f a greement
st ipulat es  t ha t  a rr iva ls  and  depa r tures
sha ll be  i n  a ccordance with  the
est ablished  rout es  a nd  a lt itudes  and
sha ll begin  and t ermi na te  a t  t he
Hangar  3 r amp u nless  otherwis e
coordina ted.  The  es tablished  rou tes  a re
as  follows:

! Cent ra l Depart ur e, West/N ort hwest
-- Cros s  Taxiway Echo and proceed
westboun d, r emain ing sou th  of t he
runway cen ter line to  Revolon  Slough,
then  nor thbound t o H i ghway 101,
then  on  c ou rse.  Tra ffic permit t ing,
the t ow er  will  ca ll  a n  ea r ly
nor thbound  tu rn .

! City Depa r ture, Nor theas t  over  the
Cit y of Cama r illo - - P r oceed
eastbound, r emain ing sou th  of t he
runway un t il  inst ructed  by th e tower
to cros s  t he extended center line t o
Camar illo.

! 3M Depar ture, Nor theas t /Southe a st
-- P roceed eastboun d ove r  P leasant
Va lley Road  un t il  a b eam  the 3M
plant  in  sou theast  Camar illo, t hen  on
course.

! Bean  B a rn  Depar ture, South /
Sout hwest  --  P roceed t o t he Bean
Barn  F ix (gray barn  a t  F ifth  St reet
and  P leasan t  Va lley Road), t hen  on
course.

! Cent ra l Arr iva l, West /Nor thwest  --
P r oceed  t o t h e  Cen t r a l  F ix

(in tersect ion  of Cent ra l Avenue and
Highway 101),  th en  e astboun d,
remain ing nor th  of t h e  a irpor t  un t il
inst ructed by t he t ower  t o cross  t he
runway.

! City Arr iva l, Northea st  over  t he Cit y
of Camar illo -- P roceed  to t he Cit y
F ix (old Navy housing a t  Las  Posas
and  Cres tview),  sou th  to Highway
101, t hen  westbound, r emaining
nor th  of t he a ir por t  un t il  inst ructed
by t he t ower  t o cross  t he r unway.

! 3M Arr iva l, Nor theast /Sou theast  --
Proceed  to t he 3M Fix,  th en
westboun d, di r ect  t o Hangar  3,
remain ing sou th  of t he runw ay
center line.

! Hospit a l Arr iva l,  Sout h/Sout hea st  --
P r oceed  t o t h e  H ospit a l  F i x
(in tersect ion  of F ifth  St r eet  and Las
Posas  Road), t hen  direct  t o Hangar  3.

! Bean  Barn  Arr iva l, South /  Sout hea st
-- P roceed  to the  Bean  Barn  F ix, t hen
direct  t o Hangar  3.

The let t er  st ipu la tes  t ha t  a ll r ou tes
sha ll be  flown  a t  or  below 500 feet
above groun d level  (AGL) except:

!  Cen t r a l Depar tu re -- Remain  a t  or
below 200 feet  AGL un t il nor th  of
the runway cen ter line, t hen  a t  or
below 300 feet  AGL un t il nor th  of
Highway 101.

! City Depa r ture -- Climb a s  r equired
for  noise aba tement  when  approved
by th e tower.
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! All other  opera t ions  with in  one  mile
of t h e  runway sh a ll be a t  or  below
300 feet  AGL.

2.7 AIRPORT  ACTIVITY
DATA

Deta iled a irpor t  act ivity da ta  a re
needed  for  noise modeling a nd  fo r
es tablish ing a irpor t  s a fety zones  and
sta nda rds.   Among the  mos t  impor tan t
in format ion  is t he number  of a ir cra ft
opera t ions  (t akeoffs  and landings), t he
mix of a irc r a ft  t ypes  using t he a irpor t ,
runway use per cen tages, and flight
tr acks.

Th is  s ect ion  summarizes  key a irpor t
act ivity da ta .  Th is  in fo rma t ion  was
used  in  de veloping  airport  noise
contours  in  t he F .A. R. P a rt  150 Noise
Compat ibility St udy for  Camar illo
Airport  (Coffman  Associa tes 1 997, pp. 2-
2 to 2-9).  More deta iled  in for ma t ion  is
available in  t ha t  study.

2.7 .1 OPERATIONS

Air  t ra ffic st a t ist ics a t  Camar illo
Air por t  a r e  r e corded  by a irpor t
management  from informat ion  su pplie d
by the  Federa l Avia t ion  Admin ist ra t ion
(FAA).  The FAA's  a irpor t  t r a ffic con t rol
tower  (ATCT) loca t ed  o n  the a irpor t
collects  and  r e por t s  a ircra ft  opera t ions
(takeoffs  a n d  landings).  Aircra ft
opera t ions  h ave been  r ecorded  by the
ATCT since the tower open ed in  J u ly,
1989.   Tab le  2C  present s  a  summary of
annua l opera t ions  f rom 1990  th rough
1997.  As  indica ted on  the t able,
opera t ions  a t  Camar illo fluctua ted
between  1990 and  1994, t hen  rea ched a
low of  167,116 in  1995.  Over  t he  last
two year s,  opera tions  h ave  increa sed,
reaching 178,344 for  t he twelve-month
per iod  between  No vember  1996 and
October  1997.

TABLE 2C
Annual  Ope rati on s  (Take offs  an d  Landin gs )  Histo ry
Camarillo  Airport

Gene ra l Av iation

Year Air Tax i Local It in e ran t Military Tota l

1990
1991
1992
1993
1994
1995
1996
1997*

5,799
3,469
1,744
1,721
2,025
1,366
2,031
1,835

115,285
132,132
99,030
98,857
103,567
90,737
86,885
86,758

91,346
78,492
83,295
77,474
82,661
74,179
83,860
89,708

1,243
913

1,412
973

2,597
834
129
43

213,673
215,006
185,481
179,025
190,850
167,116
172,905
178,344

N ote: 1997  opera t ion a l  da t a  i s  for  t h e  tw elve-m on th  per iod  f rom  N ovem ber  1996  t h rou gh  October

1997 .

Sour ce: F AA Air  T r a f fi c Con t r ol  S t a t i s t ica l  Repor t s .
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2.7 .2 FLEET MIX

The select ion  of individu a l a ir cra ft
types is  impor tan t  t o t he modeling
process because d ifferen t  a ircra ft  t ypes
genera te different  noi se  levels.   The
business  jet  and t u rboprop fleet  mix a t
Camar illo Air por t  was developed ba sed
on  airport  lan ding  fee  report s  for
a ir cra ft  weighing more than  12,500
pounds.  Th e fle et  mix of sma ller  prop
a ir cra ft  was developed u sing a  ba sed
a ir cra ft  list  provided by a irpor t  st a ff.
Table  2D  s ummar i zes  t he fleet  mix
da ta  inpu t  i n to t he noise ana lysis  by
an nu al  a ircra ft  opera tions.

Opera t ions  for  t he  1998 stu dy y ear  a re
based  on  the da ta  r ecorded for  t he 12-
month  per iod from  Novem ber  1996
th rough  October  1997.   Note tha t  t h e
da ta  include  an  ext ra  10,000 opera t ions
than  were r ecorded  by th e ATCT.   Th is
is  an  est ima te of u lt ra ligh t  opera t ions
a t  the  a irpor t .  Th is  est ima te was
developed  by t he Consu ltan t  a ft er
int erviews with  a ir  t r a ffic con t rol
per sonn el  a n d  u lt r a ligh t  u s er s .
(Ult ra ligh t  opera t ions  a re  not  r ecorded
by ATCT.)

Table  2D  a lso present s  forecast s  for
2003 and  2018.   These were t aken  from
the F .A.R. Pa r t  150 Noise  Compat ibility
Study  (Coff man  Associa tes  1997, p . 2-4).
Tota l opera t ions  a re projecte d  t o
increa se t o  224,800 in  2003 and 315,800
in 2018.

2.7 .3 RUNWAY USE

In  in t erviews  with  t he Consultan t ,
AT C T  s t a f f  i n d i c a t e d  t h a t
approximately 85  percent  of t he

a ir cra ft  a r r i ve  and depa r t  on  Runway
26.  Ar r iva ls  and  depa r tures  on  Runway
8, approximately  15 percent  of t he  t ot a l,
u sua lly occur  in  San ta  Ana  wind
condit ions (st rong winds from  the nor th)
or  if r equested  by t he pilot .

2.7 .4 FLIGHT TRACKS

Fligh t  t r ack  da ta  was der ived  from
discussions  with  air  t ra ffic cont rollers,
a irpor t  management ,  and  a irpor t  user s.
These discussions  were used  to develop
consolidat ed  fligh t  t r a cks  wh ic h
descr ibe the average fligh t  rou te
corr idors  t o  and from  Camar illo Airpor t .

Although  the consolida ted  fligh t  t ra cks
appea r  a s  dist inct  pa th s, t hey a ctua lly
represent  average fligh t  rou tes  and
illust ra te the a reas  of t he su rro unding
community where a ircraft  opera t ions
can  be  expe ct ed  mo st  often .  At  a  busy
gener a l avia t ion  a irpor t  such  a s
Camar illo Airport ,  a ircra ft  t ra ffic is
expected over  most  a r eas  a round  the
a irpor t .  Air  t ra ffic de nsit y genera lly
increa ses  nea rer  t he a irport  a s it  is
funneled to and  dispersed  from  the
runway system.  The  c onsolidat ed
tra cks  were developed t o r eflect  t hes e
common  pa t terns  and t o  account  for  t he
inevitable  fligh t  t rack  dispersions
around t he a irpor t .

Exh ibit  2E,  Camari llo  A irport
Depa rtu re  Tracks , i llustr at es  t he
consolida ted  depart ure  flight  t ra cks
used  f or  modeling noise exposu re a t
Camarillo.  Typically, a ircra ft  depar t ing
Camar illo Airport  des ir e  a  nor th /
nor thwest , eas t /nor theas t , or  s ou th /
southeast  depa r ture rou te.
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TABLE  2D
An n u a l  O p e ra t io n s  b y  Ai rc ra ft  Ty p e
Cam ar i l l o  A i rp or t

E x i s ti n g
1998

F o r e c a s t
2003

F o r e c a s t
2018

I t in e r a n t  O p er a t ion s

Air  Ta xi
Beech  Su p er  K in g  Air
Tw in  E n gin e  Tu r bop r op
Tw in  E n gin e

Gen er a l Av ia t ion
Lear -25
Gu lfs t r e a m  I I I
Lear -35
Ci ta t ion  500  Ser ies
Gu lfs t r e a m  IV
DC-6  (Con s t e lla t ion )
DC-3
Beech  Su p er  K in g  Air
Tw in  E n gin e  Tu r bop r op
Tw in  E n gin e
Light  S in gle  -Var iable  P i tch  P ropel ler
Light  S in gle  - F ixed  P i t ch  P ropel ler
Bel l -206  H el icopt er
Robin son-22  H el icopt er
UH -1  H elicop t er

M ilit a r y
Tw in  E n gin e  Tu r bop r op
Bel l -206  H el icopt er

1 ,000
535
300

179
179
179
179
179
179
718
795

5 ,729
14 ,965
30 ,529
30 ,529
2 ,154
2 ,135
1 ,080

18
19

1 ,200
600
400

213
213
213
213
213
194
774
930

5 ,854
16 ,850
30 ,579
30 ,579
2 ,210
2 ,710
1 ,355

1 ,000
500

1 ,500
1 ,000
800

0
0

1 ,061
1 ,061
772
138
552

2 ,358
10 ,540
22 ,543
41 ,381
41 ,381
4 ,185
4 ,685
2 ,343

1 ,000
500

S u b tota l  -- I t in era n t 91 ,580 96 ,800 137 ,800

L oc a l  O p e r a t ion s

Gen er a l Av ia t ion
Lig h t  Tw in
Light  S in gle  - Var iable  P i tch  P ropel ler
Light  S in gle  - F ixed  P i t ch  P ropel ler
Bel l -206  H el icopt er
Robin son-22  H el icopt er
U lt r a ligh t 1

Milit a r y
Bel l -206  H el icopt er

4 ,486
35 ,139
35 ,139
6 ,000
5 ,994

10 ,000

6

6 ,088
47 ,696
47 ,696
7 ,260
8 ,260

10 ,000

1 ,000

8 ,668
67 ,906
67 ,906
10 ,760
11 ,760
10 ,000

1 ,000

S u btot a l  --  L oca l 96 ,764 128 ,000 178 ,000

TOTAL  OPERATIONS 188,344 224 ,800 315 ,800

1   U l t r a l igh t  oper a t ion s  a re  n ot  r ecord ed  by  t h e  Airp or t  Tr a ffic Cont ro l  Tower .   Th ese  es t im a tes
wer e  d evelop ed  by  Coffm a n  Ass ociat es  ba se d  on  in t er view s  w it h  u lt r a ligh t  ope r a t or s  a n d  a ir  t r a ffic
con t r oller s .  

Sour ce : Coffm a n  Associa tes  1997 ,  p .  2 -4 .
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As depicted  on  the exh ibit , a ircra ft
depar t ing R unway 8  with  a  nor th /
northwest  des t ina t ion  have var ious
a lt erna t ive rou tes.  Some  a ir craft  t u rn
r igh t  a ft er  depa r ture,  ga in a ltit ude and
ma in ta in  t he a irport  t ra ffic pa t ter n
through  the downwind leg.   Once th e
downwind leg  is  completed  an d  the
a ir cra ft  is  tra veling  west  past  t he
Runway 8  th reshold , t he a ircraft  t u rns
to t he nor th /nor thwest .  The exh ibit
also depicts  a  similar  bu t  expanded
t rack for  u se by  lar ger  bu siness  jet  and
turboprop a ir cra ft .  Sma ll  a ir cra ft  with
a  nor th /  nor thwester ly dest ina t ion  from
Runway 8  a lso t u rn  left  n ea r  Las  Posas
Road, cir cling back t o t he west  t hen
ultima tely t u rn ing to the nor th /
nor thwest .  Air cra ft  depa r t ing Runway
8 with  an  east / nor theast  dest ina t ion
depar t  st r a ig h t  o u t  a ccording to t heir
ins t ructed headin g.  Aircra ft  with
south/ southeaster ly dest inat ions depar t
Runway 8  then  tu rn  to t he sou th .

Air cra ft  depar t ing Runway 26 wit h  a
west , n or th , or  wester ly dest ina t ion
depar t  t he  runway and t u rn  t o t heir
ins t ructed hea ding.  Air cra ft  with  an
ea st er ly dest ina t ion, especia lly la rge r
a ir cra ft , may elect  t o depar t  t he
runway, tu rn  to t he  nor thwes t , and  tu rn
back  to t he ea st  in  t he vicin ity of t he
Sa t icoy Br idge.  South , sou thea st , and
east er ly depar tures a re genera lly
accomplished  with  a  left  t u rn  a ft er
depa r t ing Runway  26 and  main ta in ing
the a irpor t  t r a ffic pa t tern .   Aircra ft  t hen
elect  t o depa r t  fr om  t he a irpor t  t ra ffic
pa t tern  a t  a  desirable loca t ion .

The consolida ted a r r iva l flig h t  t ra cks
for  Camarillo Airport  a re  pr esent ed  o n
Exh ibit  2F,  Camari ll o  A irport
Arrival Tracks .   Genera lly,  t he  a r r iva l

tra cks  mir ror  the  depar t ing t r acks with
few except ions.  Aircra ft  a r r iving on
Runway 8  ca n  a pproach  st ra ight -in
from  the nor th /nor t hwest  or  west , or
en ter  in  t he t r a ffic pa t tern  from  the
east , sou th , or  sou theast .

Air cra ft  a r r iving o n  Runway 26 from
the nor thwes t  t r avel in to a  t r a ff ic
pa t tern  nor th  or  s ou th  of t he r unway.
Air cra ft  approach ing from  t he  east
a r r ive via  t he published VOR or  GPS
approach  or  make  an  approach  over  the
runway making a  de scending left  t u rn
in to the a irpor t  t r a ffic pa t tern .

Illus t ra ted on  Exhibit  2G, Camari llo
Airport  He lic op te r  and  Touch-and-
Go  Tracks , a r e  t he h elicopt er  a r r iva l
and  depar tu re t r acks  a s  well a s  t he
t ou c h -a n d - g o  p a t t e r n  t r a ck s .
Helicopters  ope r a ted by th e Ventura
County Sher iff’s  Depar tment  follow
depar ture and  ar rival  t ra cks  delinea ted
in  t he let t er  of  agreemen t .  In  genera l,
th ese helicopt er s depar t  from Hangar  3
to one of t he following four  visua l
checkpoints,  or  fixes: Bean  Ba rn  F ix
(west , sout h,  sou thwest ),  Hospita l F ix
(sou t h /sou t h ea st ),  3M F ix  (ea s t /
sou theast ), or  Cen t ra l F ix  (wes t , nor th ,
nor theast , or  nor thwest ).

H elicop t er s  equ ipped  for  a er ia l
a g r i cu l t u r a l  p es t ici d e /fe r t i l i z e r
applica t ion  a r e  ba sed  a t  t he a irpor t .
They a r r ive and depa r t  an  a r ea
immedia tely nor th  and east  of t h e
t r iangular  hangar  configura t ion  on  the
east  side  of th e  airport .  These
rotorcra ft  t ypica lly depa r t /a r r ive t h e
a irpor t  t o/ from  fa rm  fields to  t he sou th /
sou t h ea s t ,  we s t /s ou t h wes t ,  a n d
nor th /nor thwest .
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Trans ien t  helicopters  genera lly  depart /
a r r ive t he a i rpor t  from  the nor thwest ,
east , a nd sou th .  These r otorcra ft
opera te t o/from  a  designa ted  helipad
immedia tely nor th  of t he pa ra llel
taxiway and west  of t he T- hangars
lin ing the  n ort h  side  of t he  pa r a llel
taxiway.

As dep icted  on  Exh ib it  2G , t h e  t o uch-
and-go tr acks  for  Runway 8  an d 26  both
follow a  pa t t e rn  so u th  of t he r unway.
Helicopters  cu r ren t ly u t ilize  an  a r ea  on
the pa ra llel  t axiway west  of t he  a irpor t
t r a ffic cont rol t ower  for  t ouch-and-go
t ra in ing.  Helicopter  t r a in ing pa t terns
are a lso main t a ined  to the sou th  of t he
runway, ins ide of t he fixed-wing a ircra ft
t ra ffic pa t tern .  It  should be noted  t ha t
the 20-year  scena rio depicts  h elicopter
t ra in ing o n  t h e nor thwest  side of
Runway 8-26.  Th is  a rea  was  selected  as
the best  loca t ion  for  helicopt er  t ra in ing
opera t ions  in  t he Airpor t  Master  P l an
Study  (Coffman  Associa tes  1996).  The
t r a ffic pa t t ern  for  t he  pr opo sed
helicopter  t r a in ing  pads would be  nor th
of Runway 8-26.

2.8 AIRPORT  NOISE
EXPOSURE

2.8 .1 1998 NOISE  CONTOURS

Exh ibit  2 H, 1998 Noi se  Exposure  -
Camari llo  Airport ,  shows th e 1998
CNEL noise  cont our s  for  t he a irpor t
developed  in  the  F .A.R. Pa r t  150 Noise
Com pa t i b i l i t y  S t u d y  (Cof fm a n
Associat es  1997,  p. 2-9).   The overa l l
sha pe of t he noise pa t tern  a round  the
a irpor t  r eflect s  t he prevalence of
depa r tures  on  Runway 26.  The
contours  a re  longer  and  w ider  to t he

west  r eflect ing the  h igher  p ropor t ion  of
depa r tures  in  t h is d ire ct ion .  A sma ll
ext ension  of th e  60 CNEL noise  contour
is  pr esen t  t o th e sout h  reflect ing the
helicopter  act ivity.  A small node in  t he
65 CNEL noise  contour  is  caused  by the
u lt ra ligh t  a ircra ft  opera t ing fr om  a
small s t r ip  of pavement  sou th  of t he
pa ra llel t axiway.

To the south  and ea st ,  th e 60 CNE L
contour  r emains  on  a irp or t  pr oper ty.
The 60 CNE L extends  approximately
3,000 feet  wes t  of t he a irpor t .  The 60
CNEL con tour  bows ou t  approximately
1,000 feet  from  a irpor t  p roper ty on  the
nor th .

The 65 CNEL n oise  cont our  ha s  a
sim ila r  shape t o t he  60 CNEL contour .
Small port ions of t he 65 CN EL noise
contour  ext end off a irpor t  prop er ty t o
th e  nort h  a nd  west

The 70 and  75 CNEL noi se  contours
rema in  close t o t he r unway and  a re
elongat ed about  t he r unway  cen ter line.
These contours  r emain  on  a irpor t
pr oper ty.

2.8 .2 2003 NOISE  CONTOURS

Exh ibit  2J , 2003  Nois e  Expo su re  -
Camari llo  Airport , shows  th e  C NEL
noise  contours  for  2003 forec a st  condi-
t ions  (Coffman  Associa tes  1997,  p. 2-
10).  These  projections  a ssum e the
forecast  increase in  a irpor t  opera t ions
wit h  n o ch a n ge  in  oper a t ion a l
p rocedures  or  a irport  facilit ies.   Th e
2003 c on tours  a re  simila r  in  shape t o
the 1998 contour s, a lthough  they a re
sligh t ly larger  due  to th e  forecast
increa se  in  opera tions.
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2.8 .3 2018 NOISE  CONTOURS

Exh ibit  2K, 2018 Noise  Expo su re  -
Camari llo  Airport , s hows  the CNEL
noise  con tours for  2018 forecast  con di-
t ions  (Coffman  Associa tes 1997,  p. 2-
10).  These  represent  th e  projected  noise
condit ions  based  on  t he forecast s  of
fu ture oper a t ions wit h  one cha nge in
opera t iona l procedures.   Helicopter  pa ds
for  t r a in ing act ivity p roposed  in  the
Air por t  Master  P lan  a re loca ted  nor th  of
the r unway.  Th is  extends t he 60  CNEL
noise contour  approxima tely 1,500 feet
nor th  of  a irport  property.  The 65 CNEL
extends  approximately 500 feet  nor th  of

a irpor t  proper ty.  The 70 CNEL is  wider
than  the 1998 a nd 2003 n ois e  contour
counterpar t s  off t he s ides  of t he  r unway
due t o  t he presence of  helicopt er  a ct ivity
nor th  of t he runway.  The 75 CNEL  i s
sim ila r  in  shape t o t he 1998 and 2003
noise  cont our s.

The con tour s a r e sligh t ly la rger  t han
the 1998  cont our s  due  to  the  forecast
increa se in  opera t ions.   Howe ver,  t he
2018 noise  con tours a re sligh t ly  sma ller
t han  the 2003 noise contours.  Th is  i s
due t o t he ret irement  of older  S tage 2
business  jet s  from  the fleet  by t he year
2018.
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Adopted by the Ventura  County Board  of Supervi sor s,  May 24, 1988, with
amendments  t h rough December  17,  1996.
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Ventura  County,  1996b.  Ventura County General Plan : Land  Use Appendix .   Adopted
by the Ventur a  C ounty Board of Supervisors,   May 24,  1988, with  amendments
through December  10,  1996.
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Chapter  Three
OXNARD  AIRPORT
AND  ENVIRONS

This  chapter  pre sen ts  a n  overview of
Oxnard  Air por t  and  the su rrounding
a rea .  T he ba ckground in format ion  in
th is  cha pter  is  as  follows:

A descr ip t ion  of t he s tudy a rea  and
exist ing land u ses  in  t he a rea .

A discussion  of t h e  local  land  use
pla nning and regu la tory fr amework
in  t he st udy a r ea .

A descript ion  of key  airport
facilities  and  na vigat iona l  aids.

A desc r ip t ion  of noise aba tement
procedures, a irpor t  act ivity, and
flight  t ra cks.

A descr ip t ion  of cur ren t  and
forecast  noise exposure a round  the
a irpor t .

3.1 AIRPORT  SETTING

Oxnard  Ai rpor t  is  classified  in  t he
National  Plan  of Integ rated  Airport
S ystem s  (NP IAS) a s  a  pr ima r y
commercia l service a irport  (FAA 1995,
p. A-14).  Oxna rd  is  also consid ered  a
non-hub commercial  a irport  because it
enplanes  less  t han  0.05  percent  of U.S.
domest ic passengers.

Oxnard  Airport  lies  one a nd one-ha lf
miles ea st  of t he P acific Ocean  coast line
on  approxima tely 216  acres  of land.
The a irport  is  bordered on  th ree sides
by ma jor  a r ter ia l roadways .  Ventura
Road and  Victor ia  Avenue run  nor th-
sou th  a long the  e as tern  and  wes tern
edges of a irport  prope r ty, respect ively.
F ifth  Avenue, r unning east -west  a long
the sou thern  edge of a irpor t  p roper ty
between    Ven tu ra    Road    and   Victor ia
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Avenue, provides  pr imary a irpor t
access.  The a irpor t  is  a fforded r egiona l
access  by th e  Ventur a  F reeway (U.S.
Highway 101) loca ted  four  miles  nor th
of t he a irpor t  and t h e  Pacific Coast
Highway (St a t e H ighway 1) loc a ted
approximately one mile  ea s t  of t he
a irpor t .

Sit u a ted a long the coas ta l edge of t he
200-square mile Oxnard P la in , t he City
of Oxna rd  lies  equidi st an t  between
Santa  Barbara  to t he nor thwes t  and
Los  An gel es  t o  t he  sou t hea s t .
Immedia tely adjacent  t o t he Ci t y o f
Oxnard  is  the City of Por t  Huenem e
which  opera tes  the la rges t  deep  sea  por t
between  San  F r ancisco and Los
Angeles.

3.2 STUDY  AREA

Exh ibit  3A, Oxnard  Airport  Study
A r e a  a n d  J u r i s d i c t i o n a l
Boundari es , shows  an  a re a  r anging
from  Ba rd  Road on  the sou th ,
approximately one-ha lf mile west  of
Rice Road on  the ea st , to th e Oliva s
Park  and  Buenavent ur a  Mun icipal  golf
courses  t o t he nor th , and t he Pacifi c
Ocean  coast line on  th e  west.  I t  includes
par t s  of t he cities  of Oxnard , Por t
Hueneme, Ventura , an d  par ts  of
unincorpora ted  Ven tura  County.

An  oval-sha ped ar ea , des igna ted  the
deta iled land u se s tudy a rea , is in  t he
middle of t he map.  I t  cor responds  t o
the ou ter  boundary o f t he  F .A.R. Pa r t
77 conica l su r fa ce a round t he a irpor t .
E xis t in g  a n d  fu t u r e  la n d  u s e
design a t ions  w ill  be mapped in  t h is
a rea .    It    is   an t icipa ted   t h a t   p rimary

a reas  of a irpor t  compa t ibility  concern
will  be  directed t o t he deta iled  land  use
study a r ea .

3.3 EXISTING  LAND  USE

Exh ibit  3B, Gen eralized  Existin g
Land  Us e  in  th e  Oxnard  Airport
Area , shows exist ing  land  u s e  in  t he
study  a rea .  The  land  use cla ssifica t ion
system, shown  in  Table  3A ,  ha s  been
designed  to  fit  th e  requiremen ts  of
a irpor t  noise compa t ibi lity pla nning.
Residen t ia l lan d u se and noise-sensit ive
ins t itu t ions  a re  ident ified.  The ot her
land  use ca tegories , which  a re genera lly
considered t o be compat ible with
a ir cra ft  noise,  include comm ercia l,
indu st r ia l, t ranspor ta t ion , and u t ilit ies;
agricultu re; par ks  a nd  open  space; and
un developed land.

Most  o f t he  s ou th  and  eas t  pa r t  of t he
study  a rea  is  u rbanized.   Residen t ia l
neighborh oods  in  Oxnard  lie  sout hwest,
south , east ,  an d nor th  of t he a irpor t .
Commercia l and indust r ia l  dev elopment
is  conce n t ra ted n ea r  t he a irport ,  in
downtown  Oxna rd  just  east  o f t he
a ir por t ,  a long Vin eya r d  Avenue
between  t he Ven tura  F r eeway and
Sta te Highway 1,  and  in  Por t  Hueneme
south  of t he a irpor t .

Most  o f t he nor thwes t  quadrant  of t he
study  a rea  is  in  agr i cu ltura l u se.  A
la rge park and  open  space  a rea  is  a t  t he
nor th  edge o f t h e s tudy a rea  a long the
San ta  Cla ra  River .  Noise-sensit ive
ins t itu t ions , including  schools, places  of
worship, one hospit a l, and one libra ry
are sca t tered  th rough  the eas t  and
south  pa r t s  of t he st udy a rea .
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TABLE 3C
Land  Use  Categor ies  Shown  on  Ex is ting  Land  Use  Map

Cate go ry Land U s e s  In c luded

Single-family Residen t ia l Single-fam ily homes.

Mu lt i-family Residen t ia l Duplexes;
Townhouses;

Apar tm ent  a nd  condominium  buildings.

Mobile Homes Mobile an d  manu factu red  homes.

Commercial, In du st r ia l,
Transport a t ion ,  Ut ilit ies

Businesses;
Offices;

Industr ial uses;
Ut ilities;

Tran sport at ion  facilities;
In ten sively developed  commercial

agricu ltu re a reas including equipment
stora ge  areas  a nd  greenhouses.

Noise-Sensit ive Inst it u t ion s Places  of worsh ip;
Schools;

Nu rsing  homes;
Residential  group  qua rt ers;

Hospita ls;
Community cen ter s .

Agr icult u re Orcha rds;
Cultivat ed  fields.

Parks and  Open  Space Pa rk s;
Golf cour ses;
Cemet eries;

Ponds;
Na tu re  preserves.

Undeveloped Vacan t  lots;
Open  parcels  of un cultivat ed  lan d.

The Regiona l In format ion  Center  for
the  Ca liforn i a  Histor ic Resources
Inventory w as contacted for  in format ion
about  an y  sit es  i n  t he st udy a rea
det erm in ed  t o be  of h is t or ica l
significance.  One building, t he former
Oxnard   Public  Libra ry   a t  424 South  C

S treet , is list ed on  t he Na t ion a l
Regist er  of His tor ic P laces.  Th is
building now houses  t he Ca rnegie
Cu ltu ra l Ar t s  Center .  No  s it es  a re
l i s t ed  a s  Ca l i for n ia  H is t or ica l
Landma rks  or  C a liforn ia  Poin t s  of
Histor ica l I nterest .
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3.4 LAND  USE PLANNING

POLICIES  AND

REGULAT IONS

The S ta te  of Ca liforn ia  r equires  a ll loca l
governments  t o enact  a  “gen era l p lan”
es tablish ing framework  policies  for
fu ture development  of  t he city or
coun ty.  (See Government  Code,
Sect ions  65300, et  seq .)  The  l oca l
gener a l plan  is  th e  most  impor tan t  land
use  regulatory inst rumen t  in  Ca liforn ia .
It  es tablishes  overa ll  development
policy and  pr ovides t he lega l  founda t ion
for  a ll other  k inds of land  use and
developm en t  r egu la t ion  in  t h e
community.  According to Ca liforn ia
law,  t he ge nera l plan  must  con ta in  a t
least  sev en  element s: land  use ,
cir cula t ion , housing, conservat ion ,  open
spa ce, noise, and  sa fety (Cur t in 1996,
pp. 9-10).   Oth er  elemen ts  may be
prepa red  a s  needed and  desired.

The policies  of t he ge nera l p lan  a re
im p l em e n t e d  t h r ou g h  s p e cifi c
ordinances  regu la t ing develo pment .
Chief among th ese is  the  zoning
ordinance.  Zoning  regulat es  th e  use  o f
land , t he density of development , a nd
the height  and  bulk  of  bu i ldings.
Subdivision  reg u la t ions  a re another
impor tan t  land u se  r egu la tory t o ol,
regula t ing the pla t t in g o f la nd.  Loca l
communit ies  a lso regula te  development
through  bu ilding  co des wh ich  set
deta iled  standards  for  cons t ruct ion .

Th is  section  br iefly summa rizes  th e
land  use  elemen ts  of t he genera l p lans
of t he s tudy  a rea  jur isdictions.  Exh ibit
3C, Fu ture  L and  Use  P lan  in
Oxnard  Airport  Area , shows  the land
use  designa t ions of t he genera l  pla ns in

the s t udy a rea .   A more deta iled
discussion  of  each  ju r isdict ion’s  gener a l
plan  is  in  Appendix B.

3.4 .1 OXNARD  GENERAL PLAN

The Oxnard Genera l P lan  was  adopted
in  1990.  I t  i ncludes  eleven  pla nning
element s: growth  management , land
use, cir cula t ion , public facilit ies, open
spa ce/con ser va t ion ,  s a f e ty , no ise ,
economic developm ent , commu nity
design , pa rks  and r ecrea t ion , and
housing.  The Noise E lemen t  inc ludes
severa l goa ls  and  policies  rela ted  to
a irpor t  compa t ibility p lanning (City of
Oxnard  1990,  p. IX-16).   The  mos t
dir ectly  r elevan t  says  t ha t  “mun icipa l
policies sha ll  be  c ons is ten t  with  the
Ventura  County Air port  Comprehensive
Land  Use Commission’s  adopted  land
use  plan  . .  .”

The City  a lso ha s  developed  a  Coast al
Land  Use P lan  for  t he coast a l zone (City
of Oxn ard 1982.)   Policies  and  land  use
design a t ions  of t he Coas ta l Land  Use
P lan  have been  incorpora ted  in to the
City’s Genera l P lan .

Exh ibit  3C  shows t h e  fu ture land  use
plan  for  t he Oxnard  por t ion  o f t h e
Oxnard  Airpor t  s tudy a rea .  Land  west
and  nor thwest  of t he a irport  is
designa ted for  agr icult ure.  Most  of  t h is
a r e a  i s  cov er ed  by  t h e  S a n
Bu en a ven t u r a -Oxn a r d  Gr een be l t
Agreement .  This  ar ea  h as  b een
designa ted for  permanent  agr icu lture
and  open  space in  a cc ordance with  a
p r op os a l  m a d e  i n  t h e  O p e n
Space/Conser va t ion  E lement  of t he
Genera l   P lan    (City   of  Oxna rd  1990,
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p.VII-71).  Mos t  of t he land  nor th  and
sou th  of t he a irport  is  designa ted  for
low-densit y r esident ial  development .
Due ea st  of t he a i rport  t he land is
de sign a t ed  for  c omm er cia l  a n d
indu st r ia l use  and  includes t he Oxn ard
cen t r a l business  d is t r ict  and  the  cen t r a l
indust r ial  a rea .

3.4 .2 PORT HUENEME GENERAL
PLAN

The Por t  Hueneme  Genera l P lan  was
adopted in  1997 a nd  est ablishes  policies
for  a  pla nning per iod t h rough t he year
2015 (Cotton/Bela nd/Associa tes , In c.,
1997).  It  includes  seven  elemen ts: land
use, circu la t ion/infrastructure, housing,
conservat ion /open  space/enviro nmental
resour ces, noise, pu blic sa fet y and
facilities, and economic development .
The Land Use E lem ent  is t he only
elemen t  t ha t  is d irectly r eleva nt  t o
compa t ibility planning in  t he vicin ity of
Oxnard  Airpor t .  Por t  Hueneme a ls o
has a  Loca l Coasta l P rogram  cer t i fied
by the Ca liforn ia  Coasta l Commission .
The upda ted  Genera l  Plan  reflects  t he
policies  of t he Loca l Coast a l P rogram.
 
The City of Por t  Hueneme has very
lit t le undeveloped land.  Much  of the
Land  Use E lement , t here fore,  is  devoted
to neighb orhood  preserva t ion  and
redevelopment  t o  s t rengthen  the  Cit y’s
economic base.

Exh ibit  3C  s hows  the fu ture land  us e
design a t ions  in  t he Oxn ard  Air por t
Study  Area  which  includes  the nor thern
edge of  Por t  Hueneme.   Most  of t he a rea
nor th  of Chann el Islands  B ouleva rd is
designa ted for  a  m ix  of resident ial  uses.

Commercia l u se is  design a ted  a long
most  of Channel I slands  Boulevard.
Land  sout h  of Ch ann el  Is la n ds
Bouleva rd  and  west  of Ven tu ra  Road  is
designa ted for  milit a ry use.

3.4 .3 VENTURA COUNTY
GENERAL PLAN

The Ven tu ra  Coun ty Genera l P lan  was
adopted in  1988 a nd  ha s  been  amended
severa l t imes s ince t hen .  The P lan
includes  severa l  document s.   The
overa ll framework  of goa ls a nd  policies
is  in  a  document  ca lled  Goals, Policies
and Program s  (Ven tura  County  1996a .)
Suppor t ing documen ta t ion  is  in  a  ser ies
of t echn ica l  append ices  (Ven t u r a
County 1994a , 1994b, 1994c, 1996b).
The Genera l  P lan  a lso includes  severa l
a rea  plans  where  local  issues  and
concerns  a re  dea lt  wit h  in  gr ea ter  det a il
t han  in  t he fr amework  document .
Ventura  Coun ty a lso h a s Coastal  Area
Plan  (Ven tura  County 1996c).  I t
est ablishes  v a r ious  land  use and
conserva t ion  policies  in  th e  coast al
zone.

As shown  in  Exh ib it  3C , most  of t he
area  with in  t he County’s  jur isdict ion  in
the Oxnard  Airport  St udy Area  is
design a ted  a s  a gricu ltu re.   Sma ller
a reas  a re  designa ted a s  open  spa ce,
including t he McGrath  Lake a rea  and
the beach west  of Chann el Islands
Harbor .

Agr icu lture is a  ma jor  indu st ry in
Ventura  County.   The Co un ty Genera l
P lan  establishes  policies  t o encour age
the preservat ion  of prime fa rm land.
Among  t hem   is  a   policy  t o  r eta in  and
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expa nd exis t ing  Greenbelt  Agreements
in  t he County and t o e ncourage the
format ion  of addit iona l agreements
(Ven tu ra  County  1996a,  p.  21) .
Greenbelt  a greement s  h ave  been
formed between  var ious  cities  i n
Ventura  County.   They delinea te a reas
between  the ci t ies  wh ich  a re  declar ed
off limit s  t o u rban  development  and  a re
to be  pr eserved for  agr icu lture  and open
spa ce.  The c ities  of Oxnard  and
Ventura  h ave  a  greenbelt  agreement  for
much  of t he a rea  between  th e  two cities,
par t  of wh ich  is in  t he  Oxn ard  Air por t
study  a rea .  Th is  is  shown  i n  Exh ibit
2C.

The County  Genera l  P lan  a lso includes
policies relat ing  to a irport  ha zards  and
noise  compat ibility.   Land in  a irpor t
approach  an d  depart ur e  zones  is  to be
designa ted for  agricu ltu re or  open  space
uses   (Ven tu r a  Co unty 1996a , p. 20). 
Noise-sensit ive land  uses  a re not
permitt ed  where  airport  noise  exceeds
65 CNEL.  These u ses  may be perm itt ed
in  t he 60 t o 65  C NEL contour  on ly if
measu res  a r e t aken  to r edu ce in ter ior
noise  levels  to 45  CNEL or  less.

3.5 AIRPORT FACILITIES

Exis t ing and proposed fu ture f a cilit ies
a t  Oxnard  Airpor t  a re  sho wn  in
Exh ibit  3D, Oxnard  Airport  Layout
Plan .

3.5 .1 RUNWAYS

Oxnard  Airport  is  served by  Runway 7-
25 whi ch  is  5 ,950 feet  long by 100 feet
wide, a ligned in  an  east -west  direct ion .
The R unway 25 th reshold is  displaced
1,372  feet   for  obstacle clea rance sa fety.

The r unway su r face  is a spha lt  and is  in
good  con d i t ion .   T h e  cu r r en t
Airport/ Facility Direct ory  list ing for
Oxnard  Airport  indicat es  th e  f ollowing
runway load  bea r ing st rength  f or
Runway 7-25: 30,000 pounds  f or  single
wheel load ing  an d  60,000 pounds  for
dua l wh eel loading (Na t iona l  Ocean
Ser vice 1997a , p . 90).   No  changes  to t he
runway s ystem  a re  planned.   Runway
da ta  for  t he  a irport  is  su mmarized in
Table  3B .

3.5 .2 TAXIWAYS

Runway 7-25 is  served  by a  fu ll length
pa ra llel t axiway ( Taxiway A) on  t he
sou th  side o f t he runway.  The runway
is  a lso served by five en t rance/exit
t axiways  which  run  between  the
pa ra llel t axiway and t h e  r unway.
Taxiway  B is  an  exit /ent rance t axiway
loca ted just  west  of t he Runw ay 25
displaced th reshold.  Taxiways  C and  D
are high  speed  exits  from t he  r unway.
Exh ibit  3D  s hows  the cons t ruc t ion  of
two exit  t axiways  in  t he fu ture (one
nea r  each  runway end).  The addit iona l
exit s  will improve air field capacity by
giving a ircra ft  addit iona l op t ions  for
exit ing t he r unway.

3.5 .3 PASSENGER TERMINAL

The pa ssenger  t ermina l a t  O xnard  is
loca ted on  t h e south  side, approximately
midfield of  Runway  7-25.  The t ermina l
bu ilding provides space for  Un ited
Express  Air line s, r en ta l  ca r  and t ravel
agencies, and a  r esta u rant .  The
t e r m in a l  b u i ld i n g  i s  a ffor d e d
au tomobile a ccess  via  F ifth  St reet .
Exh ibit  3D  indicat es  th at  t he  t ermina l
is  planned t o be  expan ded  in  the  fu ture.
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The a ctua l expa nsion  of t he bu ilding
will   not   be   considered un t il  war ran ted

by i ncreasing passenger  enplanement
levels.

TABLE 3B
Runw ay  Da ta
Oxnard  Airport

RUNWAYS

7 25

Length  (ft .)
Widt h  (ft .)
Sur face Mater ia l

6,032
150

Aspha lt

Pavemen t  St rength  (lbs.)
Sin gle Wheel Loadin g
Dual Wheel Loadin g

30,000
60,000

Approach
  Slope Ra t io

34:1 34:1

Approach  Aids
ILS
VOR/DME
GPS
VASI
MALSR

No
Yes
Yes
V4L
No

Yes
Yes
Yes
V4L
Yes

Runway Light ing MIRL

Runway Mark ing Nonprecision Precision

Source:  Airport/ Facility  Directory ,  Na t iona l  Ocean  Service 1997a,  p.   90.

3.5 .4 GENERAL AVIATION
COMPLEX

Two master  t enants  provide services  or
sublease t o t enants wh o pr ovid e
services  a t  Oxnard Airpor t .  A erofligh t
F ligh t  Acade my and Sam’s  Air cra ft
Ser vice a re  both  loca ted  on  the
sout hea st  side of Runway  7-25.  These
FBO’s  provide a  full  ra nge of gener a l
avia t ion  services  inclu ding a ircra ft
ma int en a n ce,  fu e l ing ,  an d  p i lot
t ra in ing.

3.5 .5 OTHER FACILITIES

Aspen  H elicopter s  is  a  specia lty
business  opera tor  loca ted  immedi a tely
west  of t he  ATCT.  This  ope ra tor
main ta ins  17 a ircra ft  (12 helicop ters)
for  commercia l char ter  and  fligh t
tr ain ing  opera tions.
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3.6 TYPICAL  FLIGHT
PROCEDURES

3.6 .1 INSTRUMENT APPROACHES

Inst rument  approaches a re  defined
us ing electr onic and visua l navigat io nal
a ids t o a ssist  p ilot s  in  lan ding when
visibilit y is r edu ced below  sp ecified
minimums.  In st rument  approaches  a re
classified a s precision  and n onpr ecision .
Both  provide runway alignment  and
cour se  guida nce,  whi le pr ecision
approaches  a lso pr ovide gl ide slope
in format ion  for  t he descent  t o t he
runway.

3.6 .1.a Prec is ion  In s trumen t
Approaches

Oxnard  Airport  has  one published
pr ecision  approach  to Runway 25
(Na t iona l Ocean  Service  1997b, p.  250).
Runway 25  is  e qu ipped  with  an
ins t rumen t  lan ding system  (I LS)
cons is t ing of a  loca lizer  ,  glide slope ,
and  a  medium  in ten sit y a pproach
light ing system  with  runway a lignment
ligh ts  (MALSR) in  addit ion  t o m iddle
and  ou ter  marker  beacons.   Th e
pr ecision  ILS  approach  to Runway 25  a t
Oxnard  uses  a  st anda rd 3.0 degree
glide slope.

Typica lly, a  pr ecision  ILS approach
a ided by a  loca lizer , glideslope, and
MALSR will  pr ovide Ca tegory I
min imums (one-ha lf  mile visibilit y  and
200-foot  cloud  ceiling).  For Oxnard,
however, obs t ruct ions  loca ted  in  t he
approach  requ ir e  wea ther  m in imums
for  t he ILS Runway 25 approach  to be
a t  or  above  one mile  visibility  and 300-
foot  cloud  ceilings.

3.6 .1.b Nonprecis ion
Approaches

Utilizing the Camar illo VOR /DME  or
the  globa l posit ion ing sys tem  (GPS),
two nonpreci sion  a pproaches  a r e
ava ilable  a t  Oxna rd (Na t iona l Ocean
Service 1997b,  pp.  251-252).   The VOR
or  GPS Runway 25 approach  can  be
flown  when  clou d  ceilings a re  500 feet
above ground  level  (AGL) or  grea ter  and
visibilit y is one m ile for  a ircra ft  with
approach  speeds of up t o 121 kn ots,  1-
1/4 miles  for  a ircra ft  with  approach
speeds  less  t han  141 kn ots,  an d 1-1/2
miles for  a ircra ft  with  approach speeds
less  t han  166 kn ots.   The VOR or  GPS
Runway 25  approach  also  provides  for  a
circling approach .  The  cir cl ing
approach  a lso requires  a  clou d ceiling of
500 feet  AGL  for  a ir cra ft  with  approach
speeds less  t han  141 kn ots.   Visibi lity
requir ements  a r e t he same for  a ir cra ft
with  approach  speeds less  t han  121
knots,  bu t  increa se t o 1-1/2 miles  for
a ir cra ft  with  appr oach  speeds  less  than
141 knot s.  For  a ir cra ft  with  approac h
speeds grea ter  th an  141 knots  bu t  less
than  166 knot s, t he cir cling a pproach
min imums increase t o 700 feet  AGL
cloud  ceilings a nd 2-1/4 mile visibilit y.

The VOR/DME  or  GP S  approach  t o
Runway 7  is  the second published
nonpr ecision  approach  a t  Oxn ard.  VOR
signa ls  used wit h  DME  fi xes  ensu re
adequa te t er ra in  a nd obst ruct io n
clear ances  during fina l approach  to the
runway.  The VOR/D ME  o r  GPS
approach  t o  Runway 7  can  be flown
when  clou d ceilings  a re 500 feet  AGL or
grea ter  a n d  visibility is  one mile for
a ir cra ft  with  a pproach  speeds  of less
than  121  kno ts, 1-1/4 m iles for  a ircra ft
with   approach   speeds gr ea ter  t han  121
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but  less  t han  141 kn ots,  an d 1-1/2 miles
for  a ircra ft  with  approach speeds
grea ter  t han  141 knots  bu t  less t han
166 knots.   T he  VOR/DME or  GPS
Runway 7  approach  a ls o a llows a
circling appr oach.  The  minimums for
the circling a pproach  a re  the s ame a s
the circling VOR  or  G PS approach  t o
Runway 25.

3.6 .2 STANDARD  INSTRUMENT
DEPARTURES

Curren t ly, two s tandard  ins t rument
d ep a r t u r e ( S ID) p r ocedu r es  a r e
published  for  Oxnard Airpor t  -- t he
Sk iff Four  and  the  Cama rillo Three  SID
(Na t iona l Ocean  Ser vice  1997b,  pp.  253-
254).

Air cra ft  depar t ing Runway 7  u t ilizing
the Ski ff Fou r  S ID a re d irected  to t u rn
left  a fter  t ake-off and  in tercept  t he
Camar illo VOR/DME r adial  249.
Air cra ft  a re  to con t inu e cli mbing
wes tbound to t he Sk iff  in tersect ion  then
via  a  t r an sit ion  or  a ssigned rou te.
Air cra ft  depa r t ing Runway  25 climb via
the Camar illo VOR/DME r adia l  249 to
the Skiff in ter section.  Once a t  t he Sk iff
in tersect ion , a ir cr a ft  con t inue via  a
published  t rans it ion  rou t e  or  other
route a ssigned by a ir  t ra ffic con t rol.

Air cra ft  depa r t ing Ru nway 7 u t ilizing
the C amar illo Three S ID climb to the
Camar illo VOR/DME  the nce via  an
assigned  or  published t r ansit ion  rou te.
Air cra ft  u t ilizing th e Camar illo Three
SID depa r t ing Runway 25 tu r n  r i gh t
a ft er  t ake-off and  in t ercep t  t he
Camar illo VOR/DME  rad ia l 249 thence
via  an  a ssigned or  t r ansit ion  rou te.

Discussions  with  Oxna rd  ATCT st a ff
indica te t ha t  t he SIDs a re  not  o ften
used.   F or  n oise aba tement  pur poses,
rada r  vectors a re given  to a ircra ft  in
order  to  avoid  noise-sensitive  ar eas.
ATCT s ta ff ind ica t e t ha t  a ir cr a ft
depar t ing Runwa y 2 5  ar e  assigned a
heading of 270 d egrees between 7:00
and  8:00  a .m. and  255 degrees  between
8:00  a .m. and 9 :00 p .m.

3.6 .3 NOISE  ABATEMENT
PROCEDURES

The Ven tura  County Depar tment  of
Avia t ion  ha s  developed an d  published,
in  consu lta t ion  with  t he Airpor t  Tr a ffic
Cont rol Tower  (ATCT) and  a irp or t
user s, noise  aba tement  procedures  for
VFR opera t ions  a t  Oxnard Airpor t .
Inst ruct ions  a re  ou t lined  regard ing
depar tu res, a r r ivals,  an d  pa t t er n
procedures  a t  t h e a irpor t  which  a re
a imed a t  min imizing noise exposure
over  noise-sensit ive a rea s  without
compromis ing sa fety.   P ilot s  a re
requested to follow t he pu bli shed
procedures  un le ss cir cumstances r ender
them  un sa fe, weat her  condit ions  do  not
a llow, or  t hey a re otherwise in st ructed
to devia t e  b y the a irpor t  t r a ffic con t rol
t ower .  The p rocedures  a re descr i bed
below:

! Air cra ft  a re  ins t ruct ed  t o st ay a s
h igh  a s  pra ct ica l  over  r eside n t ia l
a reas  du r in g overflight ,  approaches,
an d  depart ur es.

! Use  best  r a te  of cl imb when
depa r t ing any runway.
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! No fo rmat ion t ake-offs or  landin gs
without  pr ior wr it t en  approval  of t he
Air por t  Administ ra tor .

! Touch-and-go/stop-and-go opera t ions
are p rohibited  between  t he  hours  of
8:00  p.m . and 7 :00 a .m.

! Full s top /taxi back  opera t ions  will be
permitt ed on ly if  t he a ir cra ft  plans  t o
depa r t  t he a irport  t ra ffic a rea .

! No h igh  power  engine runups  for
ma in t enance between  7:00  p.m . and
7:00 a .m. the following da y.

! Runway 7-25 t ra ffic  pa t tern  -
Published  t ra ffic pa t tern  a ltitu de
(TPA) is  es ta blished  as  1,043 MSL
feet  for  single en gine a ircraft  and
1 , 4 4 3  M SL  fe e t  f o r  t w i n
engine/turbine a ircraft .  U t ilize the
best  r a t e of  climb, condit ions
permit t ing, t u r n  crosswind  when
reaching the depar ture end  of t he
runway and an  a lt it ude  with in 300
feet  of pa t t ern  a lt it ude.  Ma in ta in
pa t tern  a lt itude un t il t u rn ing base
leg.

! Runway 25 Depa r ture - When
depar t ing th e  airport  tr affic ar ea  u se
best  r a t e  of climb, r emain  on  r unway
heading un t il beyond  the depar ture
end of the  r unway  and 700 feet  AGL
before proceeding on  course.

! Runway 25 Arr i va l - S tr a igh t -in
cross  t he Camar illo Ai rpor t  a t  or
above 2,000 feet  and  r ema in  a s  h igh
as  pr act ica l over  t he cit y u n t il
commencing fina l  des cent .  Exercise
extr eme cau t ion  du e t o Camar illo
t r a ffic and in st rumen t  ap proaches
being conducted t o OXR Runway  25.

! Runway 7  Depar ture  - Depa r tures
from  the  m id- field  in t er sect ion
(Taxiway C) a re  prohibited.   When
depar t ing th e  airport  tr affic ar ea  u se
best  r a te  of climb and  r emain  o n
runway heading un t il  reach ing the
a irpor t  boun dary  (Vent ur a  Road)
befor e  p roceed in g  on  cou r se .
Exercise extr eme cau t ion  due to
oppos it e  d ir ect ion  in s t r um en t
approach  t ra ffic.

! A left -hand  t ra ffic pa t tern  is  in  effect
when  the a irpor t  t ra ffic con t rol  t ower
is  closed.

3.6 .4 OPERATIONAL LETTERS  OF
AGREEMENT

The Oxnard ATCT has en tered in t o
severa l lett ers  of ag reemen t  with  loca l
a ir cra ft  opera tors.  These serve  both  t he
ATCT person nel and t he a ir cra ft
opera tor s  in  est ablish ing specifi c
procedures  t o m in imize opera t i ona l
conflict s  and  promote efficien t  u se of t he
a irfield and a irspace.

One let t er  of agre ement  has  been
est ablished  betw een  the Oxnard  and
Camar illo ATCT, NAWS  Poin t  Mugu
Rada r  Air  Tra ffic  C ont rol Facility
(RATCF), Aspen  Helicopter s, a n d
S in t on  Hel icopt e r s.   I t  defines
opera t iona l p rocedures  for  agr icu lture
helicopters  request ing  special  visual
fligh t  ru les  (S VFR) opera t ions  dur ing
ins t rument  fligh t  ru le  (IFR) wea ther
condit ions.  Helicopter  pilots  a r e  t o
ma in t a in  con tact  with  t he appropr ia te
ATC facility and ma in ta in  adequa te
sep a r a t ion  a s  a ss igned  by  t h e
cont rolling ATC fac ility.  The let ter  of
agreement  a lso designa tes  SVFR rou tes
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for  a r r iva ls  and  depar tures  to and  from
Oxnard  and Camar illo Airpor t s.  For
Oxna rd , fou r  r ou t es  h a ve  bee n
established: SVFR Route s  Vict or ,
Romeo, Foxt rot , and  Papa .  Rou te  Vict or
directs  a ircr a ft  from  the wes tern
boundary of Oxnard Airpor t  dir ect  t o
the Ventura  Mar ina  a t  or  below 500
feet .  Route Romeo  d irects  a ircra ft  from
the eastern  boundary of t h e  Oxnard
Airpor t  dir ect  t o t he F inancia l P laza  t o
remain  west  of t he Sa t icoy Br idge, a nd
clear  of t he Camar illo Su r face Area  a t
or  below 500 feet .  Route Foxt rot  runs
from  the a irport  via  F ifth  St reet
wes tward  to  the  sh oreline a t  or  below
500 feet .   Rou te Papa  direct s  sout hwest
bound a ir cra f t  via  Vict or ia  Road to t he
Por t  Hueneme Harbo r  a t  of below 500
feet .

The Oxnard ATCT has a lso entered in to
a n  a g r eemen t  wit h  Aspen  a n d
P et r oleum  H eli cop t er s  for  VF R
helicopt er  a r r iva l  a nd  depa r t u re
procedures.  These p rocedure s  apply t o
VF R  con d i t i on s  d u r i n g  ATC T
opera t iona l hours  on ly.

! Helicopters  sha ll  opera te  a t  or  below
500 feet  AGL un les s  oth erwise
inst ru cted.

! Helicopters  sha ll avoid  the  following
noise  sensit ive  areas: Decks ide
Villas, ju s t  sou th /so uthwest  o f
Wooley Road; Oxnard  Shores a rea
sou th  of F ifth  S t reet  a long the
shoreline; h ousing  developmen t  just
sout h/sout hea st  of t he a irpor t  in  t he
vicin ity of  Ventura  Road and Wooley
Road; directly  over  t he  homes  just
nor th  of t he  ea st  end  of  Runway 7-25.

Specific a r r ival  rou tes  include:

! Fifth  Str eet  Arr ival,  from ea st  or
west  -- p roceed  via  F ifth  S t reet  t o t he
Air por t

! Teal Club Arr ival,  from  east  or  west
-- p roc eed via  Tea l Club Road to t he
Airport  (note: an  imaginary l ine
extends  Tea l C lub  Road t o t he
shoreline on  t he west  or  Rice  Road on
the east ).

! Victor ia  Road Ar r iva l, from north  or
south  -- pr oceed  via  Victor ia  Road to
the Airpor t  r emain ing nor th  or  sou th
of runway/taxiway.  If  crossing is
desired, advise cont roller  on  in it ia l
con t ract .

Depar ture rou tes  have been est ablished
as  follows:

! Fifth  St reet  Depa r ture, e a st  or  west
-- pr oceed  via  F ifth  St reet  eith er  west
to th e  shoreline  or  ea st  t o  Rice  Road.

! Teal Club  Road Depar tur e, ea st  or
west  -- proceed via  Tea l Club Roa d
west  t o t he shoreline or  ea st  t o Rice
Road.

! Victor ia  S t reet  Depar ture, sou th  --
proceed wes tbound  via  F ifth  St reet  t o
Vict or ia  Roa d  t h en  sou t h  t o
southwest  bound t o beach  a rea .

! Victor ia  S t re et  Depar ture, nor th  --
proceed westbound via  Tea l Club
Road to Vict or ia  Road  t hen  nor th
bound ou t  of t he  Cla ss  D Su r face
Area .
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3.7  AIR PORT  ACTIVITY
AND  NOISE  EXPOSURE

DATA

This  CLUP  Upda te  does  not  include
upda ted act ivity and  noise exposure
da ta  for  t he Oxnard  Airpor t .  At  t he
t ime t h is p lan  wa s p repared, t he
Oxnard  Airpor t  Master  P lan  had  not  yet

been  adopted.  Th erefore, the a ct ivity
and  noise exposure in format ion  in  t he
1991 CLUP  ha s  not  yet  been  upda t ed
and  thus  r epresents  the mos t  r ecent
adopted in format ion  ava ilable.  As  suc h ,
the 1991 CLUP  ac t ivity  data,  noise
cont our s, and  sa fety zone bounda r ies  a t
Oxnard  Air por t  a r e  in corpora t ed
unchanged int o t h is  upda te.
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Chapter  Four
SANTA PAULA AIRPORT
AND  ENVIRONS

This  chapter  pre sen ts  a n  overview of
Sa n t a  P a u la  Air p or t  a n d  t h e
surrounding a rea .  The in format ion  in
th is  cha pter  includes:

A descr ip t ion  of t he s tudy a rea  and
exist ing land u ses  in  t he a rea .

A discussion  of t h e  local  land  use
pla nning and regu la tory fr amework
in  t he st udy a r ea .

A descript ion  of key  airport
facilities.

A discussion  of noise aba temen t
procedures, a irpor t  act ivity, and
flight  t ra cks.

A description  of noise  e xposure
a round t he a irpor t .

4.1 AIRPORT  SETTING

Santa  Paula  Airport  is  classified in  t he
National  Plan  of Integ rated  Airport
S ystem s  (NPIAS) a s  a  genera l avia t ion
a irpor t  (FAA 1995, p. A-17).  Th e
a irpor t  is wit h in  t he corpora te  limit s  of
the City of Santa  Pau la  between  Sta te
Route 126 and t he S ant a  Clar a  River .
Access  t o t he a irport  is  provided by
Santa  Ma r ia  St reet . 

4.2 STUDY  AREA

Exh ibit  4A, Santa  P aula  Airport
Study  A rea  and  J urisdictional
Boundari es , shows  a  r ectangula r  a rea
of 24.5  square miles.  At  t he  cen ter  of
the map  is  an  ova l-shaped  a rea  cen tered
on    t he  a irport .    Th is   is   t he   “deta iled
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land  use  st udy  a rea”.  With in  t h is  a r ea ,
deta iled in fo rmat ion  on  exis t ing land
use  and  p lanned  fu ture land  use  will be
mapped.  The st udy a r ea  boundar y
cor responds  with  t he F .A.R. Pa r t  77
conica l su rface and  defines  the a re a
with in  wh ich  a irpor t  co mpa t ibility
concern s  a re  most  likely t o apply.

4.3 EXISTING  LAND  USE

Exh ibit  4B, Gen eralized  Existin g
Land  Use  in  S an ta  P au la  Air port
Area , show s  exist ing land u se in  t he
study  a rea .  The  land  use cla ssifica t ion
system, shown  in  Table  4A ,  h a s  been
designed  to  fit  th e  requiremen ts  of
a irpor t  noi se  compat ibilit y pla nning.
Residen t ia l land u ses  and n ois e-
sensit ive inst itu t ions  a re  ident ified.
The other  land  use ca tegor ies, which
a r e  gen er a lly con s idered  t o b e
compat ible with  a ircra ft  noise, in clude
commercia l, indust r ia l, t r anspor ta t ion ,
and  u t ilit ie s; agr icu lture; pa rks  and
open  space; and  undeveloped  land .

The norther n  h a lf of t he  st udy  a rea  lies
with in  t he Cit y of Sa nt a  Paula  and  is
developed  for  u rban  u se.  Most  of t he
area  sout h  of t he  a irport  is  fa rm land or
undeveloped  land.  Most  of t he
developed a r ea  involves  hous ing .
Farmland  r ings  t he City  in  a rea s wh ich
can  be  cult iva ted.   U ndeveloped open
space lies  in  t he h illier  a reas  a round  the
Cit y.  Commercia l and  indu st r ia l
development  is  concentra ted a long Ma in
St reet , t he  Southern  P acific Railroad,
the ea st  edge  o f t he City a long the
Santa  Paula F reeway (S.R. 126) , and
near  t he a irpor t .

Noise-sensit ive inst itu t ions, including
schools, pla ces of worsh ip, community
cent ers, an d  a  h ospita l   are  sc a t tered
across t he city.

4.4 LAND  USE PLANNING

POLICIES  AND

REGULAT IONS

The S ta te  of Ca liforn ia  r equires  a ll loca l
governments  to enact  a  “genera l p lan”
est ablish ing framework  policies  for
fu ture developm ent  of t he city or
coun ty.  (See Government  C ode,
Sect ions  65300, et  seq .)  Th e loca l
gener a l plan  is  th e  most  impor tan t  land
use  regula tory in st rumen t  in  Ca l ifornia .
It  establishes  overa ll develop ment
policy and  p rovides  the  lega l founda t ion
for  a ll other  k inds of land  use and
deve lopm en t  r egu la t io n  in  t h e
community.  According to Ca liforn ia
law,  the genera l p lan  mus t  con t a in  a t
least  seven element s : land  u se ,
cir cula t ion , housing, conservat ion ,  open
space, noise,  and sa fety (Cur t in 1996,
pp. 9-10).   Oth er  elemen ts  may be
prepa red  a s  needed and  desired.

The polici es  of t he genera l p lan  a re
imp lemen t ed  t h r ough  or din an ce s
regu la t ing development .  Ch ief among
th ese is t he zonin g ordin ance.  Zoning
regula tes  t he use of  land, t he densit y  of
development , and t he h eigh t  and bu lk
of bu ildings .  Subdivision  regu la t ions
are another  impor t an t  l an d  use
regu la tory tool, regu la t ing  the p la t t ing
of lan d.   Lo ca l  commun ities  also
regu la te developmen t  t h rough  bu ilding
codes  which  set  deta iled  standa rds  for
cons t ruct ion .
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TABLE 4A
Land  Use  Categor ies  Shown  on  Ex is ting  Land  Use  Map

Cate go ry Land U s e s  In c luded

Res iden t ia l Single-fam ily homes;
Duplexes;

Townhouses;
Apar tm ent  a nd  condominium  buildings..

Mobile Homes Mobile an d  manu factu red  homes.

Commercial, In du st r ia l,
Transport a t ion ,  Ut ilit ies

Businesses;
Offices;

Industr ial uses;
Ut ilities;

Tran sport at ion  facilities;
In ten sively developed  commercial

agricu ltu re a reas including equipment
stora ge  areas  a nd  greenhouses.

Noise-Sensit ive Inst it u t ion s Places  of worsh ip;
Schools;

Nu rsing  homes;
Residential  group  qua rt ers;

Hospita ls;
Community cen ter s .

Agr icult u re Orcha rds;
Cultivat ed  fields.

Parks and  Open  Space Pa rk s;
Golf cour ses;
Cemet eries;

Ponds;
Na tu re  preserves.

Undeveloped Vacan t  lots;
Open  parcels  of un cultivat ed  lan d.

This  section  br iefly summa rizes  th e
gener a l plans of t he st udy a rea
jur isdict ions  -- San ta  Paula  and
Ventura  County.  Exh ib it  4C ,  Fu tu re
Land     Use    P lan    in    Sa n ta   P au la

Airport  Area , sh ows  the land  use
design a t ions  of t he genera l  p lans  in  t he
study  a rea .  A more deta iled d iscussion
of each  ju r i sdict ion’s gen era l pla n  is in
Appendix  B.
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4.4 .1 SANTA PAULA GENERAL
PLAN

The Sa n ta  Paula  Genera l P lan  was
recent ly upda ted  an d  adopted  in  m id-
1998.  The P lan  inclu des  a  Land  Use
Elemen t , a  Housing E lemen t , a
Circula t ion  E lement ,  a  Conserva t ion
and  O pen  Spa ce E lemen t ,  a  Sa fety
Element , and  a  Noise E lement .  Four
elements  (land u se, circu la t ion, sa fet y,
and  noise) have object ives a nd policies
rela t ing to  Sant a  P au la  Airport .  Those
policies  a re discussed  in  t h is  sect ion .

4.4 .1.a Land  U se  Elemen t

The Land  Use  Element  ident ifies  th e
policies tha t  lay the  fo undat ion  for
mapping fu ture land  use design a t ion s
throughout  t h e  C ity and it s p lanning
area .  An  upda ted  fu ture  land u se p lan
map, however,  was  not  yet  r eady  when
this  document  was  dr a fted.

The la nd u se  goals, object ives, a nd
policies a re  classified  i n to severa l
different  subject  a rea s.   The  a irport  i s
addr essed  in  two subject  a rea s: land  use
dist r ibu t ion  and  land  use  compa t ibility
(City of San ta  P au la  1997b,  pp.  LU-43
to LU-54).  The poli cies  st a te  tha t  t he
land  use p lan  should  provide for  t he
cont inuance and  enhancement  of t he
a irpor t  and a irpor t -r ela t ed  uses .  The
policies note tha t  development  near  t he
a irpor t  sh ould be  compa t ible wit h  t he
a irpor t  and t he Cou n ty’s  Airpor t
Comprehensive Land Use P lan .

4.4 .1.b Circu la tion  Elemen t

The circula t ion  goals, object ives, a nd
policies a re classifi ed in to severa l
differen t  s ubject  a r ea s,  in cludin g
avia t ion , whi ch  addresses Santa  Paula
Air por t  (City  of Santa  Paula  1997a,  pp.
CI-41 to CI-4 2).  The P lan  ca lls  for  t he
pr eserva t ion  and  enhancement  of t he
a irpor t , not ing t ha t  on ly compa t ible
uses  should  be permit ted  in  t he a irpor t
vicin ity.  I t  a lso ca lls  for  t he  a cquisit ion
of t he “clear  zones” (now known  as
runway p rotect ion  zones) and  the
ext ension  of r unway ove r runs t o
pr omote in crea sed sa fet y.

4.4 .1.c Nois e  Elemen t

The noise  goa ls,  object ives,  an d policies
are t ied  t o s pecific noise sources,
including t he a irpor t  (City of Santa
Paula  1997c,  pp.  N-17).   The  poli cies
note t ha t  new development  near  t he
a irpor t  should  comply  with  t he  noise
compa t ibility st anda rds set  for th  in  t he
P lan .  (Those s tandards a re  shown  i n
Exhibit  B1 in  Appendix B.)  The  policies
also ca ll for  City officia ls t o coordin a te
with  t he a irport  opera tors  t o min imize
the e ffect  of a irport  noise on  nearby
resident s.

4.4 .1.d  S afe ty  Elemen t

The goa ls,  object ives,  and  policies  of t he
Safety Elemen t  a re  t ied  t o specific kinds
of ha zards,  including  t he r isk  of a ir cr a ft
acciden t s   (Cit y  of  San ta   Pau la  1997d,
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pp. S- 43 to S-44).   The P lan  proposes
tha t  development  nea r  t he a irpor t
should  comply wit h  t he County’s
Air por t  Compr ehensive Land  Use  P lan .
The Safety  Element  also reitera tes  t he
need to  pur cha se  th e  “clear  zones”
(runway p rotect ion  zones) and  to extend
th e  runway overr un s.

Two implementa t ion  measures  rela t ing
to these  goa ls, objectives , and polic ies
are ca lled  ou t  in  t he Sa fety Element
(City of San ta  Paula  1997d, p . S-54). 

61. The City of San t a  Paula
should  cha nge the land
use  des igna t ions in  t he
Inner  Sa fety Zone a t  both
ends  of t he Santa  Paul a
A i r p or t  r u n wa y  t o
a gr icu lt u r a l  o r  ot h e r
conforming u ses.

62. The City  should  pass
legisla t ion  wh ich  would
a llow funding  by t he  S ta te
for  p u rch a se  of  t h e
proper ty in  t he Inner
Sa fety Zone.

4.4 .2 VENTURA COUNTY
GENERAL PLAN

The Ven tu ra  Coun ty Genera l P lan  was
adopted in  1988 a nd  ha s  been  amended
severa l t imes  since the n .  The P lan
includes  severa l docume n t s.   The
overa ll framework  of  goa ls  and policies
is  in  a  docume n t  ca lled  Goals, Policies
and Program s  (Ven tura  County  1996a .)
Suppor t ing documen ta t ion  is in  a  ser ies
of techn ical  a ppendices  ( Ven t u ra
County   1994a ,   1994b,  1994c,  1996b).

The Genera l  P lan  a lso includes severa l
a rea  plans  where  local  issues  and
concerns  a re dea lt  with  in  grea ter  det a il
than  in  t he fr amework  document .

In  t he Sa nta  Paula  Airport  study  a r ea ,
t h e  Cou n t y’s  fu t u r e  la n d  u se
design a t ions  in  t he un incorpora ted  a rea
outside t he City’s  Sph ere of In fluen ce
are agr icu ltu ra l  and  open  space, both  of
wh ich  a re  compat ible with  a ircra ft
noise.  Th is  is  shown  in  Exh ib it  4C,
Future  Land  Use  P lan .

Agricu lture  is a  ma jor  indu st ry in
Ventura  County.  The County Genera l
P lan  establishes  policies  t o encour age
the preservat ion  of prime fa rm land.
Among them  is a  policy to r et a in  and
expa nd exis t ing  Greenbelt  Agreements
in  the County and  to encour age th e
format ion  of addit iona l agreements
(Ven tu ra  Coun ty  1996a,  p.  21) .
Greenbelt  a gr eemen t s  h ave  b een
formed between  var ious  ci t ies in
Ventura  County.   They delinea te a reas
between  the cities  wh ich  a re  declar ed
off limit s  t o u rban  development  and  a re
to be  pr eserved for  agr icu lture  and open
spa ce.  San ta  Paula  is  a  pa r ty to  two
greenbelt  agreemen ts.   One is with  the
City of Ventur a  a nd  concerns  land  west
of th e  City, just  out side  t he st udy a r ea .
The other  agreemen t  is with  t he Cit y of
F illmore and is  ea st  of t h e  Cit y .  A
sma ll pa r t  of t h is a rea  lie s  w ith in  the
Santa  Paula  Airpor t  s tudy a rea .  The
Santa  Paula  Genera l  Plan  propos es  a n
increa se in  its  sph ere  o f in fluence in
th is  a re a .   Tha t  would requ ire  a n
amendment  in  t he  San ta  Paula -
F illmore Agreement  t o r emove the
a ffected a rea  (City of Sa n t a  Paula
1997b,  p. LU-27).
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The County  Genera l  P lan  a lso includes
policies r ela t ing to a irpor t  ha zards  and
noise  compat ibility.   Land in  a irpor t
approach  an d  depart ur e  zones  is  to be
designa ted for  agr icu ltu re or  open  space
uses   (Ventura  Count y  199 6a , p. 20). 
Noise-sensit ive land  uses  a re not
permitt ed  where  airport  noise  exceeds
65 CNEL.   These  u ses  may  be permitt ed
in  the  60  to 65 CNE L co ntour  on ly if
measu res  a re t aken  to r edu ce in ter ior
noise  levels  to 45  CNEL or  less.

4.5 AIRPORT FACILITIES

Exis t ing facilit ies  a t  San ta  Paula
Airpor t  a re  shown  on  Exh ib it  4D ,
San ta  Pau la  Airport  Layou t .

4.5 .1 RUNWAYS  AND TAXIWAYS

Santa  Paula Airpor t  is  served by
Runway 4-22 which  is  2,650 feet  long  by
40 feet  wide  and  aligned  in  a  north east -
sout hwest  dir ectio n .  The r unway
sur face is  a spha lt .  The cur ren t
Airport/ Facility Directory  lis t ing for
Santa  Pau la  Airpor t  indica t es  r unway
load bea r ing st rength  a s 8 ,0 00 poun ds
for  single wheel loading (Na t iona l
Ocean  Service 1997a ,  p. 114) .  The
thresh old  of Runway 4  is  displaced 130
feet , and Runway 22 is  displaced 233
feet .   This  is  for  obst acle  clear ance.

The on ly ta xiway s  on  the a irpor t
provide access  t o t he h angars  and
ent rance and exi t  t o t he runway.  The
runway lacks a  system  of pa ra llel
taxiways.

4.5 .2 FIXED BASE  OPERATORS

Termina l s erv ices a re  provided by
severa l fixed  base ope ra tors  (FBOs).
Aer oba t ic Sa fet y Un l im ited,  C P
Avia t ion ,  Krybus  Av ia t ion ,  a n d
Screaming Eagle Avia t ion  a ll  pr ovide 80
and  100 low lead   fueling.   Other  FBOs
include Santa  Paula  F ligh t  Center  and
Santa  Pau la  F ligh t  Services  (AOPA
1996, p . 3-95).

4.6 TYPICAL  FLIGHT
PROCEDURES

Since it  lacks an  a irpor t  t r a ffic con t rol
tower,  t he a irport  opera tes  a ccording  t o
Federa l r egula t ions  govern ing  fligh t  a t
non-towered  a irpor t s  (F .A.R.  Pa r t  91,
Sect ion  91.126).  F edera l r egu la t ions
establish ing visua l  flight  ru les (VFR)
mu st  a lso be complied  wit h  (F.A.R. Pa r t
91,  Sect ions 91.151 et  seq .).

A pilot  guide h a s  be en  published for
Santa  Pau la  Airpor t .  (See “Welcome to
Santa  Paula  Airpor t”, published  June
1996.)  It  notes  severa l  noise aba tement
and  other  opera t ing p rocedures .  The
developed  pa r t  of t he City nor th  of t he
fr eeway and  a  mobile  home pa rk  west  of
the a irpor t  a re specifica lly ca lled  ou t  a s
noise-sensit ive a re a s.  Runway 22 is
design a ted  the calm  wind r unway.
P ilot s  a re  inst ructed t o u se a  left -hand
pat tern  on  th is  runway.  A r ig h t -hand
pat tern  has  been  est abl ished for
Runway 4.   This  keeps t he t ra ffic
pa t tern  sou th  of t he a irpor t  and  off  t he
City.  Pilots  a re  inst ructed t o ma inta in
an   a ltitu de   of  1,500  feet   MSL  on   t he
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upwind leg over  t he city  a nd t o en ter
the pa t tern  with  a  90-degr ee tu rn  from
the upwind  to the  crosswind leg.  For ty-
five  degree  pat ter n  en tr ies  ar e
discour aged.

Other  noise aba tement  p rocedures  a re
as  follows:

Long s t ra ight -in  approaches  a re
discour aged.
O v e r h e a d  a p p r oa ch e s  a r e
discour aged.
Helicopters  need pr ior  wr itt en
permission  t o opera te a t  t he a irpor t .
All  h elicop t er  a r r iva l s  a n d
depa r tures  mus t  be sou th  of t he
runway and a re not  t o cr oss  over
the r unway.
Touch-and-goes  a re  not  permitt ed
on  weekends.
Night  opera t ions  a re  not  perm itt ed.
(The a irpor t  is  un ligh ted.)

4.7 AIRPORT  ACTIVITY
DATA

Deta iled a irpor t  act ivity da ta  a re
needed for  noise model ing and  for
est ablish ing a irpor t  s a fety zones  and
sta nda rds.   Among the  most  impor tan t
in format ion  is   t he number  of a ircra ft
opera t ions  (t akeoffs  and landings), t he
mix o f a ir cra ft  t ypes  u sing t he a irpor t ,
runway use perce n tages , and  fligh t
tr acks.  Th is  sect ion  summar izes key
a irpor t  a ct ivity da t a .

4.7 .1 OPERATIONS

Air  t ra ffic st a t ist ics a t  Sa n ta  Paula
Air por t  a re  not  r egu la r ly recorded  sin ce
the a irport  do es  not  have an  a irpor t
t r a ffic con t r ol  t ower .  Air cr a f t

opera t ions  (t akeoffs  and landings) a re
cu r r en t ly  e s t im a t ed  by  a i rpor t
management  a t  approximately  52,0 00
per  yea r.   It  is  estima ted  th a t  14, 000
are it ineran t  opera t ions  wi t h  or igins
and  dest ina t ions  away from  the
immedia te a irpor t  a rea .  The  r emain ing
38,000 a r e est ima ted  t o be loca l
opera tions,  prima rily touch-an d-goes.
Th is is  summarized in  Table  4B .

Opera t ions  forecas ts u sed  by the
C a l i f o r n i a  D e p a r t m e n t  o f
Transpor ta t ion  Aeronau t ics  P rogram
indica te t ha t  t ot a l opera t ions  a t  San ta
Paula  A irport  will  r emain  rela t ively
cons tan t  t h rough t he year  2015.
Working from  a  1993 ba se yea r
est imate of 50,090 opera t ions, t he  2015
forecast  shows 51,192 opera tions  (SCAG
1996, p . XI-24).

For  pur pos es  of th e  noise an alysis
under taken  in  th is  st udy, opera t ions a t
San ta  Paula Airpor t  a re  an t icipa ted  t o
remain  cons tan t  a t  52,000 per  year .

4.7 .2 FLEET MIX

An  est ima te of  t he mix of a ircra ft  u s ing
the a irport  wa s developed  by t he
consult an t  based  on  t he  proport ions  of
a ircra ft  based a t  t he a irport .   (In  1997,
255 a ircra ft  wer e  repor ted t o be  based
a t  t he  a irport ,  includi ng 248  single
en gine a ir cr a f t ,  six  mu lt i-engin e
a ircra ft , and  one  helicopter .)  The
est ima ted opera t iona l  fleet  mix is
shown  in  Tabl e  4 C.  Most  opera t ions
are conduct ed by ligh t  single engine
a ircra ft .  On ly about  2,500  oper a t ions
per  year  a re  by twin -en gine a ir cra ft .
An  est ima ted 800 annua l  opera t ions  a re
by helicopter s.
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TABLE  4B

E s t i m a t e d  Cu r re n t  a n d  F o r e c a s t  O p e ra t io n s

Sa n ta  P au la  A i rpo r t

Op e ra t i o n s 1997  a n d  2 015

I t in e r a n t

Gen er a l  Avia t ion /  F ixed  W in g

H elicop t er

13 ,200

800

Lo c a l

Gen er a l  Avia t ion /  F ixed  W in g 38 ,000

T ot a l 52 ,000

Sour ce: AirN av  in form a t i on  fr om  t h e  Wor l d  Wid e  Web ,

www.ai r n a v.com /cgi -b in /a i rp or t . in fo?SZP ,  an d  in ter v iew  wi th  a i rpor t  m a n a ger .

For  pu rposes of t he noise an a lysis, it
was  a ssumed  tha t  t he cur ren t  fleet  mix
would  be a  r ea sonable  pr oject ion  of t he
forecast  fleet  m ix since no growt h  in
opera t ions  is  projected  nor  a re any
sign ificant  changes t o t he a ir field.

4.7 .3 RUNWAY USE

The a irpor t  manager  est ima tes  t ha t  90
percent  of a r r iva ls  and depar tures  a re
on  Runw ay 22.  Th is  is  because of t he
preva iling wester ly w inds and  the
design a t ion  of t h e  r u nway a s t he calm
wind r unway.

4.7 .4 FLIGHT TRACKS

Exh ibit  4E, San ta  P au la  Airport
Gen eral ized  F l ight  Tracks ,  shows
the prevailing  flight  t ra cks  a t  t h e
a irpor t .  The  t racks des igna t ing the
t r a ffic pa t tern  a re  ba sed  on  the
published pilot  guide.

4.8 AIRPORT  NOISE
EXPOSURE

Exh ibit  4F,  2015  Noi se  Expo su re  --
San ta  P au la  Airport , shows  noise
con tours  for  t he a irpor t  based  on  both
curren t  and projected  fu ture condit ions
in  t he year  2015.   The 60 CNEL no ise
contour  is cigar  sh aped  with  a  sma ll
a r r iva l spike  t o t he nor theas t  of t he
a irpor t .  I t  ext ends  3,000 feet  west  of
the runway end  and  600 feet  eas t  of t he
runway end.  At  it s widest  poin t , t he  60
CNEL contour  spans 1,800 feet .,
centered on  t he r unway.  The 65 CNEL
contour  ha s  a  similar  sha pe  a s  t he 60
CNEL bu t  without  t he a r r iva l spike on
the east  side.  I t  ext ends  1,500 feet  off
the west  end of t he runway.  The  70 and
75 CNEL noise  con tou r s r ema in  close t o
Runway 4-22 and  a re elongated  about
the runway center line.
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TABLE  4C

An n u a l  O p e ra t io n s  b y  Ai rc ra ft  Ty p e

Sa n ta  P au la  A i rpo r t

1997  a n d  2 015

I t in e r a n t  O p er a t ion s

Gen er a l Av ia t ion

Tw in  E n gin e

L igh t  S in gl e-Va r ia b le  P it ch  P r op .

Light  S in gle-F ixed  P i t ch  P ropel ler

Bel l  206  H el icopt er

660

6 ,270

6 ,270

800

S u b tota l  -- I t in era n t 14 ,000

L oc a l  O p e r a t ion s

GEN ERAL AVIAT ION

Ligh t  Tw in

L igh t  S in gl e-Va r ia b le  P it ch  P r op .

Light  S in gle-F ixed  P i t ch  P ropel ler

1 ,900

18 ,050

18 ,050

S u btot a l  --  L oca l 38 ,000

T ot a l 52 ,000

Sou r ce: E s t im a t es  by C offm a n  As socia t es  ba sed  on  Air N a v i n form a t ion

(www.a ir n a v .com /cgi-b in /a ir p or t .in fo?S ZP ) a n d  in t er view  w it h  a ir p or t  m a n a g er .

The sha pe  of th e  cont our s  reflects  t he
pr eva ilin g  r u nwa y  us e.   Mos t
depa r tures    ar e    to   th e    sout hwest   on

Runway 22.   Since dep a r tures  a re
genera lly louder  than  a rr ivals,  the  noise
con tours a re la rger  t o t he sou thwest .
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Chapter  Five
NAS  POINT MUGU
AND  ENVIRONS

This  chapter  pre sen ts  a n  overview of
Nava l Air  S ta t ion  (NAS) Poin t  Mugu
and  the s u rrounding a rea .  The
informat ion  in  t his  cha pter  includes:

A descr ip t ion  of t he s tudy a rea  and
exist ing land u ses  in  t he a rea .

A discussion  of t h e  local  land  use
pla nning and regu la tory fr amework
in  t he st udy a r ea .

A d escr ipt ion  of key a via t ion
facilities  and  na vigat iona l  aids.

A desc r ip t ion  of noise aba tement
procedures, a irpor t  act ivity, and
flight  t ra cks.

A description  of noise  e xposure
a round t he a irpor t .

5.1 AIRPORT  SETTING

NAS Point  Mugu  lies a pproximately  six
and  one-ha lf miles sout hea st  of Oxnard
on  t h e  Pacific coast . Access  t o t he
facility is  pr ovided by Sta te  Route 1
wh ich  defines t he east ern  b oundary of
the base. 

5.2 STUDY  AREA

Exh ibit  5A, NAS  Po int  Mugu  S tudy
Area  and  J urisd ic t ional  Boun -
dari es , shows an  a r e a  of near ly 88
square miles  around  Point  Mugu.   I t
includes  mos t  o  t he City of Por t
Hueneme, much  of t he City of Oxnar d,
the sou th  pa r t  of  t he Cit y of  Camar illo,
and  a  sm a ll  pa r t  of t he Cit y of
Thousand Oaks.   Much  of t he a r ea  o n
the map i s  un incorpora ted  Ventura
County.
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In  the m iddle of t he map is  an  ir regu la r
shaped  a rea  des igna ted t he “deta iled
land use st udy a rea .”  The size and
sha pe of th e  ar ea  a ccommodat es  t he
outer  boundary of t he  F .A.R. Pa r t  77
conica l sur face  an d  t he  6 0  CNEL noise
contour  a round  the a irpor t .  Ex ist ing
and  fu ture land  use  designa t ions will be
mapped  in  t h is  a rea .   It  is  a n t icipa ted
tha t  a irpor t  compat ibility  concerns  will
be concen t r a ted  with in  t he det a i led
lan d u se st udy a rea .

5.3 EXISTING  LAND  USE

Exh ibit  5B, Gen eralized  Existin g
Land  Us e  in  P o in t  Mugu  Area ,
shows existing  land  use  in  t he  st udy
a rea .  T he  land  use cla ssifica t ion
system, shown  in  Table  5A ,  h a s  been
designed  to  fit  th e  requiremen ts  of
a irpor t  noise comp a t ibilit y pla nning.
Residen t ia l land  use  and noise-sen sit ive
inst itu t ions  a re  ident ified.  The other
land  use ca tegories , which  a re genera lly
considered to be compa t ible wit h
a ircra ft  noise, in clude commercia l,
indust r ia l, tr an sport at ion,  an d  ut ilities;
agr icu ltu re; pa rks  and open  space; and
un developed land.

Most  of t he  st udy a r ea  i s  fa rm land.
Commercia l, i ndust r ia l, t r anspor ta t ion ,
and  ut ilities  uses  a re  concent ra ted  at
NAS Poin t  Mugu  and  a long the  coast  t o
the west .  The commercia l-indu st r ia l
uses  dot t ing the  s tudy a rea  a re
agr icu lt u r e-r ela t ed  u s es  su ch  a s
gr eenhouses  and storage and process ing
buildings.  Resident ia l a reas  lie  t o t he
west  in  O xnard , t o t he nor th  in
Camar illo, and a t  t he Point  Mugu
facility it self.  Th ree n oise-sensit ive

uses  a re in  t he st udy a rea , in cluding
two school s  in  Oxnard  and the
sprawling c ampus of t he Camar illo
S ta te Hospita l  d ire ct ly nor theast  of
NAS  Poin t  Mugu.

5.4 LAND  USE PLANNING

POLICIES  AND

REGULAT IONS

The St a te  of  Ca liforn ia  r equ ires a ll  loca l
governments  t o enact  a  “genera l pla n”
es tablish ing framework  p olicies  for
fu ture  development  of t he cit y or
coun ty.  (See Government  Cod e,
Sect ions  6 5300, et  seq .)  The loca l
gener a l pla n  is  t he mos t  impor tan t  land
use  regula tory inst rumen t  in  Ca lif ornia .
It  establishes  o vera ll development
policy and  provides  the  lega l founda t ion
for  a ll other  k inds of land  use and
developm en t  r e gu la t ion  in  t h e
community.  Accordi ng to Ca liforn ia
law,  t he genera l plan  must  con ta in  a t
least  seven elemen t s: land  use ,
cir cula t ion , housing, conservat ion ,  open
spa ce, n oise,  and sa fety (Cur t in 1996,
pp. 9-10).   Oth er  elemen ts  may be
prepa red  a s  needed and  desired.

The policies  of t he gene ra l p lan  a re
implemen t ed  t h r ough  or din an ce s
regula t ing devel opment .  Ch ief among
th ese is  t he zoning ordina nce.  Zoning
regula tes  th e  use  of land, t he densit y  of
development , and t he h eigh t  and bu lk
of bu ildin gs .  Subdivision  regu la t ions
are another  im por t an t  la n d  use
regula tory tool, r egula t ing  the p la t t ing
of lan d.  Local  commun ities  also
regu la te development  th rough  bu ilding
codes  which  set  deta iled  standa rds  for
cons t ruct ion .
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TABLE 5A
Land  Use  Categor ies  Shown  on  Ex is ting  Land  Use  Map

Cate go ry Land U s e s  In c luded

Res iden t ia l Single-fam ily homes;
Duplexes;

Townhouses;
Apar tm ent  a nd  condominium  buildings;

Mobile an d  manu factu red  homes.

Commercial, In du st r ia l,
Transport a t ion ,  Ut ilit ies

Businesses;
Offices;

Industr ial uses;
Ut ilities;

Tran sport at ion  facilities;
In ten sively developed  commercial

agricu ltu re a reas including equipment
stora ge  areas  a nd  greenhouses.

Noise-Sensit ive Inst it u t ion s Places  of worsh ip;
Schools;

Nu rsing  homes;
Residential  group  qua rt ers;

Hospita ls;
Community cen ter s .

Agr icult u re Orcha rds;
Cultivat ed  fields.

Parks and  Open  Space Pa rk s;
Golf cour ses;
Cemet eries;

Ponds;
Na tu re  preserves.

Undeveloped Vacan t  lots;
Open  parcels  of un cultivat ed  lan d.

Exh ibit  5C, Fu ture  La nd  Use  P lan
in  Po in t  Mugu  Area , shows  t he la nd
use  design a t ions  of t he  genera l pla ns  in
the st udy a rea .  Th is section  br iefly
summarizes  t he  genera l plans  of t he
study  a rea  ju r isdict ions .  A more
deta iled discussion  of each  ju r isdict ion’s
genera l  plan  is  in  Appendix B.

5.4 .1 CAMARILLO GENERAL
PLAN

The Land Use E lemen t  of t he Camar illo
Genera l P la n  e st ablish es t he ba sic
pa t tern  for  fu ture development  o f t he
City (Cit y of Camar illo 1996, p . 28).
The   ma in    t heme   of   t he    Land    Use



5-4

Element  is  the desire  to preserve th e
qua lity of life  tha t  exis t s t h rough  much
of t he a rea  and specifica lly t o “promote
Camar illo a s  a  r u r a l  subu rba n
community t ha t  has a  qua lity, sma ll
town, f amily a tmosphere.”  It  includes
set s  of principles, sta ndards , and
proposa ls  for  each  of seven  land  use
ca tegor ies: agr icu ltura l,  resid en t ia l,
commercia l, indust r ial,  ur ban  reserve,
public uses,  and  quasi-public uses.

The Noise  E lement  of t he Genera l P lan
est ablishes  policies  t ha t  promot e
compa t ible  lan d u ses  with in a reas
exposed  to  high  n oise levels.   Exhibit  B1
in  Appendix B shows gu idelin es u sed  in
Camar illo t o  a ssess the  compat ibility of
proposed  land  uses  with  noise  of va r ious
magnitudes.  The policies a lso requ ire
developers  of  pr oposed  res ident ia l and
noise-sensit ive uses  within  a  60  CNEL
contour  t o su bmit  nois e  s tudy r epor t s
for  both  exter ior  and in ter ior  li ving
spaces.  In teriors  m ust  be  soun d-
insu lat ed to  achieve  an  indoor  n oise
level of 45 CN EL or  less  (City of
Camar illo 1996, p . 420).

The Gen era l P lan  Map designa te s
proposed  land  uses  th roughout  the
City’s  sph ere of influence.   The “sphere
of influence” i s  an  a rea  defined  by the
Loca l Agen cy Forma tion  Comm ission
(LAFCO) which  deline a tes  t he limit s
beyon d which  a  city cannot  anne x
ter r itory.  It  includes  th e  land  w ith in
the city limits a nd u n incorpora ted la nd
with in t he City’s  service a rea .

Exh ibit  5C  sh ows t he Camar ill o
Genera l P la n  land  use design a t ions
with in  t he NAS Point  Mugu  st udy a rea .
 On ly a  sma ll a r ea  a t  t he ext reme 

nor thern  end of t h e  s t udy a r ea ,
genera lly lying bet ween  the Ventura
Freeway (U.S . 101)  and P leasant  Va lley
Road, is covered by the Camar illo
Genera l P lan .  It  sh ows a  combina t ion
of r es iden t ia l ,  a gr icu lt u r a l,  a n d
indust rial  land  use

5.4 .2 OXNARD  GENERAL PLAN

The Oxnard  Genera l  P lan  was a dopted
in  1990.  It  inc ludes  eleven  pla nning
elemen ts: growth  management , land
use, cir cula t ion , public facilit ies, open
spa ce/con s er va t ion ,  sa fet y,  n oise ,
economic development , communit y
design , pa rks  and r ecrea t ion , and
housing.  The N oise E lemen t  includes
severa l goa ls  and  po licies  rela ted  to
a irpor t  compa t ibility pla nni ng (City of
Oxnard  1990,  p. IX-16).  The  most
dir ect ly relevant  says  th a t  “mun icipal
policies sha ll be consiste n t  with  the
Ventura  County Airpor t  Comp rehensive
Land  Use Commission’s  adopted  land
use  plan . . .”

The Cit y a l so ha s  developed  a  Coast al
Land  Use P lan  for  t he coast a l zone (City
of Oxn ard  1982.)  Policies  an d  land  u se
design a t ions  of t he  Coast al  Land  Use
P lan  have been  incorpora ted  in to the
City’s Genera l P lan .

Exhibit  5C  shows  th e  fut ur e  lan d  use
pla n  fo r  t he  Oxn ard  por t ion  of t he
Oxn ard  Air por t  study  ar ea.   Land  west
and  northwest  of Poin t  Mugu  in  the
Oxnard  p lanning  a rea  is  designa ted  for
a  combina t ion  of  commercia l-indu st r ia l,
medium  to high  density r esiden t ia l, a nd
low density  resident ial  uses.
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5.4 .3 VENTURA COUNTY
GENERAL PLAN

The Ven tu ra  Coun ty Genera l P lan  was
adopted  in  1988 a nd  has  been  amended
severa l t imes s ince t hen .  The P lan
includes  severa l documents .  The
overa ll fr amework  of goa ls a nd policies
is  in  a  documen t  c a lled Goals, Policies
and Program s  (Ven tura  County  1996a .)
Suppor t ing documen ta t ion  is in  a  ser ies
of t echn ica l  append ices  (Ven tu ra
County 1994a , 1994b, 1994c, 1996b).
The Genera l  P lan  a lso includes severa l
a rea  plans  where  local  issues  and
concerns  a re dea lt  with  in  grea ter  det a il
t han  in  t he fr amework  documen t .
Ventura  Coun ty a lso h a s Coastal  Area
Plan  (Ven tura  County 1996c).  I t
establishes  var ious land u se and
conserva t ion  policies  in  th e  coast al
zone.

As shown  in  Ex hibi t  5C , mos t  of t he
area  with in  t he Coun ty’s ju r isdict ion  in
the  N AS P oin t  Mugu  St udy Area  is
designa ted a s  a gricu ltu re.   A gr icu lture
is  a  ma jor  indu st ry in  Ven tura  County.
The County Gener a l  Pla n  establishes
policies t o  encourage t he pr eserva t ion  of
prime farmland.   Among them  is  a
policy t o  r e ta in  and expand exis t ing
Greenbelt  Agr eements  in  t he County
and  to encourage the format ion  of
addit iona l a greements  (Ven tura  County
1996a , p.  21).   Greenbelt  a greements
have been  formed between  va r ious
cities  in  Ven tu ra  Co un ty.   They
delinea te a reas between t he cities
wh ich  a re  declar ed  off limit s  t o u rban
development  and a re t o  be  preserved for
agr icu lture  a nd  open   spa ce.   The cities

of Oxna rd  and Camar illo have a
greenbelt  agreement  for  much  of t he
area  between t he  two cities, pa rt  of
which  is  in  t he Poin t  Mugu  st udy a r ea .

Other  land  use s  de signa ted in  t he
Ventura  County Genera l P lan  include
the Camar illo  St a te Hospita l and sma ll
amounts of open  s pace  along  th e  east
edges of t he st udy a rea .

The Coun ty Genera l P lan  also  includes
policies r ela t ing  to a irpor t  hazards and
noise  compat ibility.   Land in  a irpor t
approach  an d  depart ur e  zones  is  to b e
designa ted for  agr icu lture  or  open  space
uses  (Ven tu ra  Coun ty 1996a , p . 2 0).
Noise-sensit ive land  uses  a re not
permitt ed  where  airport  noise  exceeds
65 CNEL.   These  uses  may be perm itt ed
in  t h e  60  t o 65 CNEL contour  on ly if
measu res  a re t aken  to r edu ce in ter ior
noise  levels  to 45  CNEL or  less.

5.5 AIRPORT FACILITIES

Exis t ing facilit i es  a t  NAS P oint  Mugu
are shown  in  Exh ib it  5D , NAS  Po in t
Mugu  Airp ort  La yout  P la n .

5.5 .1 RUNWAYS

NAS Point  Mugu  is  served by two  paved
runways  -- Runway 3-21 wh ich  is
11,100 feet  long by 200 feet  w ide, a nd
Runway 9-27 wh ich  is  5,500 feet  long by
200 feet  wide.  Runway 3-21 is  t he ma in
runway and serves most  t akeof fs  and
landings.
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5.5 .2 TAXIWAYS

Runway 3-21 is  ser ved by pa r t ia l
pa ra llel t axiways on t he ea st  side in
addit ion  to  four  exit  ta xiways.   Runway
9-27 is  served by a  full  leng th  pa ra llel
taxiway on  the sou th  side of t he runway
in  addit ion  to two exit  t axiways.
Exh ibit  5 D  s hows  the loca t ion  of t he
taxiways.

5.5 .3 AIRCRAFT ACTIVITY AREAS

Air cra ft  parki ng ramps  a re  loca ted  on
both  sides  of Runway 9-27 and  on  the
east  side of Runway 3-21.  Numerous
hangars  and  avia t ion  su pport  bu ildin gs
adjoin  th e  ramps.

5.5 .4 INSTRUMENT APPROACHES

Inst rument  approaches a re  defined
us ing electr onic and visua l navig a t iona l
a ids to a ssis t  pilot s  in  l anding when
visibility is  reduced below specified
minimums.  In st rument  approaches  a re
classified a s precision  and n onpr ecision .
Both  provide runway alignment  and
course  gu ida nce,  wh ile  pr ecisio n
approaches  a lso provide glide slope
in format ion  for  t he descent  t o t he
runway.

NAS Point  Mugu  has  both  p recis ion  and
non-pr ecision  approaches  to  Runways  3
and  21.  Ru nways 9 a nd 27  have only
visua l  approaches.

5.6 AVIAT ION  ACTIVITY

Air por t  a ct ivity da ta  a re  needed  f or
noise  mode ling and  for  es tablish ing
a irpor t  safety  zones  a nd  st anda rds.
Among th e  most  impor tan t  in format ion
is  the number  of a ircra ft  opera t ions
(takeoffs  a n d  landings), t he mix of
a ir cra ft  t ypes  using  t he a irpor t , r unway
use  percent ages,  an d  flight  t ra cks.   Th is
sect ion  summarizes key  a irpor t  a ct ivity
da ta .

5.6 .1 OPERATIONS

Air  t ra ffic a ct ivit ies  a t  NAS P oint  Mugu
are recorded by t he Air  Tra ffic Cont rol
Tower .  Table  5B  s ummarizes  annua l
opera t ions  a t  Poin t  Mugu  for  1995 and
1996.  They ar e  cl a ssified a s m ilit a ry,
a ir  ca r r ier,  and gener a l  a viat ion .   The
a ir  ca r r ier  ca t egory includes  specia l
cha r t er  fligh t s  ca r r ying m il it a ry
per sonnel.  The genera l avia t ion
ca t egor y  includes  opera t ions  b y
con t ractors  or  r en ted  a ir cra ft .

In  1995, opera t ions  t ota led 25,166.
They increa s ed by nea r ly 50 percent  t o
37,334 in  1996.  Milita ry act ivity
increa sed  by n ea r ly 10,000 opera t ions
from  1995 to 1996.
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TABLE 5B
Annual  Ope ration s  (Takeoffs  an d  Landin gs )  His to ry  -- 1995 an d  1996
NAS  P oint  Mugu

Year Milita ry Air  Carrier
Genera l
Aviat ion Total

1995
1996

19,866
29,497

1,183
1,898

4,117
5,939

25,166
37,334

Source: Air  Tra ffic Act ivity Repor t s  from  Poin t  Mugu  ATC.

5.6 .2 FLEET MIX

In  1997, n ine differen t  milit a ry a via t ion
un it s  were  based  a t  NAS  Poin t  Mugu.
The aircraft  include  23  C-130s,  18 F -
14s, 14 P -3s,  11 F-4s , and 8-HH-60
helicopter s.  The FBI  has two ligh t
a ir cra ft  and two helicopter s  based  a t
Point  Mugu.  Four  other  tu rbo prop
a ir cra ft  (one   CV-340 and  th ree CV-580)
are used  t o shu tt le personn el from ba se
to ba se.  In  addit ion , F /A-18 a ir cra ft
based  a t  China  Lake frequ en t ly  use
Poin t  Mugu  for  weapons syst ems
opera tions.   Transien t  and r en ta l
helicopters  a re  often  u sed  a t  t he facility
for  t a rget  r et r ieva l and  for  t r anspor t ing
personnel (Norr is  1997).  A  wide  var iety
of t r ans ien t  aircraft  u se  Poin t  Mugu  on
occasion .

In  1990, an  a ir cra ft  noise st udy was
done for  Point  Mugu  (HMMH 1990) .
The noise  cont our s  developed in  t ha t
study  were  used  in  the  1992  AICUZ
Study  (Dames  & M oore 1992).   Table
5C  shows t he opera t iona l  fleet  m ix used
in  developing tha t  nois e  an alysis.
Helicopters  (H-46, H-60, UH-1, and
“t ransien t”) accounted  for  ov er  35
percent     of   opera t ions    (t akeoffs    and

landings).  The C-130 was  the  next  most
frequen t ly u sed  a ir cra ft  a t  14.9 percent ,
followed by th e F -18 a t  13.4 percent .
The P -3 was n ex t  w it h  8.5  percent .  F -
14s  and  A-7s  accoun ted  for  6.6  and 6 .5
percent  of opera t ions,  respect ively.   All
other  a ir cra ft  t ypes  accoun ted  for  less
than  five percent  each .

5.6 .3 RUNWAY USE

According to t he 1992  AICUZ study,
Runway 21 was  the mos t  commonl y
used  runway account in g for  57 percent
of a r r iva ls  and depar tures .  Runway 3
was  used  for  23 percent  of a r r iva ls  and
depar tu res.  Runway  27 was u sed for  17
percen t , and  Runway 9  was  used  for  3
percent  of opera t ions  (Dames  & Moore
1992, p . 13).

5.6 .4 FLIGHT TRACKS

Fligh t  t r acks were  developed  for  u se  in
the 1990 Aircraft  N oise  S urvey  (HMMH
1990).  Sketches  of f ligh t  t r acks were
developed  by individual  squadrons  a nd
cross-checked  with  t r acings  t aken  from
a ir   t r a ffic  con t rol  r ada r  scopes (Dames
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& Moore  1992, p. 10).  This  process
resu lted   in   a   dense  network   of   fligh t

tr acks, a s  shown  in  E xh ib it s  5E
th rough  5J .

TABLE 5C
Average  Bu sy  Day Operation s  b y  Airc raft  Typ e  -- 1990
NAS  P oint  Mugu

Airc ra ft Perc en t  o f To ta l Opera tion s

Based Types
A-3
A-6
A-7
C-12
C-130
F-4
F-14
F-18
F-86
H-46
H-60 and  UH-1
P-3

Trans ien t
T-38
Other  F ixed Wing
Helicopters

2.5
1.1
6.5
3.5

14.9
3.2
6.6

13.4
1.4
4.2

28.8
8.5

0.8
2.2
2.4

TO TAL 10 0.0

Sour ce : HMMH  1990 .  C i t ed  i n  D am es  &  Moore  1992 ,  p .  12 .

These  fligh t  t racks  a re genera lized  for
pu rposes  of ana lysis.  E ach  t r ack
indica tes  the  cent er  of a  corr idor  where
a ir cra ft  can  most  often  be  expected.
Individua l fl igh t  pa ths will va ry from
t ime t o t ime depending on  a  wide
var iety  of circumstances , including
weather , winds, pilot t echn ique, a ir
t r a ffic con t rol  inst ruct ions,  an d other
a ir  t r a ffic in  t he a r ea .

5.7 AIRPORT  NOISE
EXPOSURE

Exh ibit  5L, 1990  Nois e  Expo su re  --
NAS  Poin t  Mugu , shows  th e  C NEL
noise  con tou r s for  t he fa cilit y a s
presen ted in  t he 1992 AICUZ study
(Dames  & Moore  1992, p. 21).  These
were developed in  a  st udy un der ta ken
in   1990 (HMMH  1990).  These  were the
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only noise  cont our s  presen ted  i n  t he
AICUZ st udy.   These will be  t he
contours  used  for  plann ing pu rposes  in
the upda t e  of t he Ven tura  County
Comprehensive Land Use P lan .

The sha pe  o f t he noise pa t t ern  r eflect s
t h e  pr evalen ce  of  a r r ivals  a n d
depa r tures  on  Runway 21.  The
contours  a re  long and  nar row to the
nor theast , reflecting  th e  ar rivals  to
Runway 21.  Nea r  t he facility, t he
contours  ba lloon  ou t , reflect ing the
t r a ffic pa t terns  and overhead  approach
fligh t    t r acks.    The  60  CNEL  con tour

extends n ear ly 42,000 feet  nor theast  of
the runway end.  At it s widest  point , it
extends  28,000 feet  a cross  the  airfield.

The 65 CNEL contour  has a  sim ila r
sha pe a s  t he 60 CNEL contour .   I t
extends  32,000 feet  nor theas t  of t he
runway end a nd has  a  width  of 24, 000
feet .

Most  of t he 75 CNEL contour  i s
conta ined  on  the a ir  st a t ion ,  a lthough  it
crosses  S.R.  1  no r theast  of Runway 3-
21, and  extends off t he p roper ty on  t h e
west  side of t he facilit y.
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amendments  t h rough December  20,  1994.

Ventura  County, 1994c.  Ventura County General Plan : R esources  Appendix .   Adopted
by the  Vent ur a  Coun ty  Board  of  Su pervisors,   May 24,  1988, with  amendments
through J u ly 12, 1994.

Ventura  County, 1996a .  Ventura  Coun ty  General  Plan: Goals, Policies  and  Program s .
Adopted by t he Ven tu ra  C oun ty Board of Super visors ,  May 24, 1988, with
amendments  t h rough December  17,  1996.

Ventura  County, 1996b.  Ventura  Coun ty  General  Plan:  Land  Use Appendix .   Adopted
by the Ven tura  County Boa rd of Supervisors,  Ma y 24, 1988,  with  amendments
through December  10,  1996.
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Ventura  County, 1996c.  Coastal  Area Plan  of  the Ventu ra County G eneral  Plan.
Adopted by th e Ventura  County Board of Supervisors,  November  18,  1980 ,  wit h
amendments  t h rough December  10,  1996.
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Chapter  Six
ADOPTED  AIRPORT
COMPREHENSIVE  LAND  USE  POLICIES

This  cha pt er  presen ts  t he adopted
policy fr amework  for  noise and sa fety
compa t ibility and a ir space prot ect ion  a t
all  Ventur a  Coun ty  a irport s.

6.1 NOISE COMPATIBILITY

6.1 .1 NOISE  COMPATIBILITY
STANDARDS

The  c u r r en t  n oise  compa t ibilit y
standa rds  r ema in  su bstan t ia lly a s  t hey
were in  1991.   Some modifica t ions  have
been  a d opt ed; they a re r eflected in
Table  6A .

1. The cu r ren t  n oise r edu ct ion
measu res  should be r evised  t o
specify th e  noise  le vel r educt ion
(NLR) in  t er ms of A-weighted
decibels  (dBA), r a ther  t han
CNEL.  This  is  a  more s tandard
way of expressing  t his  concept .

2. For  a ll  condit iona lly accept able
land  uses,  t he  r ecording of a  fa ir
d i scl os u r e  a gr eem en t  a n d
covenant  sh a ll be r equired.  (A
sample  fair  disclosur e  agreement
is  in  Appendix D.)

3. The “recommendat ion”  for  noise
d i sclos u r e  coven a n t s  a n d
a v i ga t i on  e a s em e n t s  fo r
r esiden t ia l u ses  ou t side th e 60
CNEL bu t  ins ide the  T ra ffic
Pa t t ern  Zone has  been  deleted
from  the noise compa t ibility
standa rds  t a ble.  Th is  has  been
t ransfer red  t o  t he t able  of  sa fety
compa t ibility sta nda rds  si nce it
is  a  r equirement  r ela t ing dir ectly
to a  sa fety z one r a ther  than  a
noise contour .
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4. The former  footno t e  “j” has  been
deleted.  I t  had no t  been
referenced in  t he origina l t able
and  mo re  properly  relat es  to
sa fety compa tibility  sta nda rds.
(Footnote   “j”   read    as    follows:

“Land  use s  involving concen-
t r a t i on s  o f  p e op l e  a r e
unacceptable.”)

Table  6A  shows  th e  adopted  land  use
compa t ibility st andards  r ela ted  t o noise .

TABLE  6A

Ad o p t e d  La n d  U s e  C omp a t i b i li ty  S t a n d a rd s

Re l a t e d  t o  A i r c ra f t  No i s e  f o r  V en tu ra  Co u n ty  A i rpo r t s

C NE L  R a n g e  (d B )

L and  U s e 60 -65 65 -70 70 -75 75 -80 Ove r  8 0

R e s i d e n t ia l  [ l]

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

C  [a ]   

C  [a ]     

U

U

U

U

U

U

U

U

U

U

U

U

U

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

C  [a ]     

C  [a ]    

C  [a ]     

C  [a ]   

A

A

A

C  [b ]  

C  [b ]   

C  [b ] 

C  [b ] 

A

A

A

U

U

U

C  [c]    

C  [d ]

C  [d ]

C  [d ]

U

U

U

U

C  [e]

C  [e ]

C  [e ]

U

U

U

U

C  [f]

C  [f]

C  [f]

Comm e r c ia l

H ote ls  a n d  Mote ls

Of fi ces  an d  Bu s iness /

  P rofess ion a l  Services

Wh olesa le

Ret a il

C  [a ]

A

A

A

C  [b ]

A

A

A

C  [c]

C  [g]

C  [d ]

C  [g]

U

C  [h ]

C  [e ]

C  [h ]

U

U

C  [f]

U

In d u s t r i a l

Man u fa ctu r in g  -  G en er a l/

  H e avy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu s in e ss  P a r k s /C or p or a t e

  O ffices

A

A

A

A

A

A

A

A

C  [d ]

C  [d ]

C  [d ]

C  [d ]

C  [e ]

C  [e ]

C  [e ]

C  [e ]

C  [f]

C  [e ]

C  [e ]

C  [e ]

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf Cour ses  a n d  W a ter

  R ecr ea t ion

Agr icu lt u r e

A

U

A

A

A

A

A

C

U

A

A

A

A

A

C

U

A

A

A

A

A

U

U

U

U

U

U

A

U

U

U

U

U

U

A
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TABLE  6A  (C o n t i n u e d )

Ad o p t e d  La n d  U s e  C omp a t i b i li ty  S t a n d a rd s

Re l a t e d  To  A i r c ra f t  No i s e  F o r  V en tu ra  Co u n ty  A i rpo r t s

NOTES

A  = Accep ta b le  lan d  u se

C  =  La n d  u se  i s  con di t ion a l  up on  m eet in g  com pa t ib i li ty  cr i t e r ia  (see  footn otes)

U  =  Un accep ta b le  lan d  u se

A  fa i r  d i sc losu re  coven a n t  sh a l l be  r ecord ed  for  a l l con di t ion a l ly  accept a ble  la n d  u ses .

[a ] N ew  con s t r u ct ion  or  d evelopm en t  m a y  be  u n der ta ken  on ly  a f te r  a n  a n a lys is  o f n oise  

r edu ct ion  r equ irem en ts  a n d  n ecessa r y  n oise  in su lat ion  i s  includ ed  in  th e  des ign.

[b ] N oise  leve l  r ed u ction  [NLR ]  fr om  ou t d oor  t o  ind oor  of a t  lea st  25  A-weigh t ed  d ecibels  (dBA)

m u s t  be  a ch ieve d  by i n cor por a t ion  of n ois e  a t t en u a t ion  in t o t h e  d es ign  a n d  con s t r u ct ion  of

th e  s t r u ctu re .

[c] N oise  leve l r ed u ct ion  [N LR]  from  ou td oor  t o i ndoor  o f a t  l ea s t  30  d BA  m u s t  be  a ch ieved  by

in cor p or a t ion  of n ois e a t t en u a t ion  in t o t h e  d es ign  a n d  con s t ru ct ion  of t h e  s t r u ct u r e.

[d ] Mea su r es  t o a ch ieve  N LR  of 25  dBA m u s t  be  in cor por a t ed  in t o t h e  d es ign  a n d  con s t r u ct ion

of por t ion s  of th ese  bu i ldin gs  w h er e  th e  pu bl ic i s  received,  office  a r ea s ,  noise  sen si t ive

a r ea s  or  wh er e  t h e  n orm a l n ois e  leve l is  low .

[e] Mea su r es  t o a ch ieve  N LR  of 30  dBA m u s t  be  in cor por a t ed  in t o t h e  d es ign  a n d  con s t r u ct ion

of por t ion s  of th ese  bu i ldin gs  w h er e  th e  pu bl ic i s  received,  office  a r ea s ,  noise  sen si t ive

a r ea s  or  wh er e  t h e  n orm a l n ois e  leve l is  low .

[f] Mea su r es  t o a ch ieve  N LR  of 35  dBA m u s t  be  in cor por a t ed  in t o t h e  d es ign  a n d  con s t r u ct ion

of por t ion s  of th ese  bu i ldin gs  w h er e  th e  pu bl ic i s  received,  office  a r ea s ,  noise  sen si t ive

a r ea s  or  wh er e  t h e  n orm a l n ois e  leve l is  low .

[g] N oise  leve l  r ed u ct ion  [N LR]  of 25  dBA  is  r equ i red .

[h ] N oise  leve l  r ed u ct ion  [N LR]  of 30  dBA  is  r equ i red .

[i] N oise  leve l  r ed u ct ion  [N LR]  of 35  dBA  is  r equ i red .

6.1 .2 REGULATORY NOISE
CONTOURS

Noise  contour s  fo r  each  a irpor t  h ave
been  updated  to r epresent  t he  lat est
in format ion .  The con tou r s chosen  a s
the ba sis  for  noise compa t ibility
regu la t ion  repres en t  t he  a rea  of noise
exposu re r isk n ow and in to t he fu ture.

At  Camar illo Air por t ,  a  composite  set  of
noise  contours  a re used  based  on  the
combina t ion  of t he 2003 and 2018
forecast s  developed in  t he la test  F .A.R.
Par t  150  Noise Compa t ibilit y St udy.
(Th i s  i s  c on s i s t en t  w i t h  t h e
methodology used in  t he 1991 CLUP.)
The forecast s  a re simila r  t o each  oth er
but  differ  in  sm a ll ways  in  di fferen t
ar eas.  The contours  f or  Camar illo
Airport  a re sh own  in  Exh ibits  6A.
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As the  Oxn ard  Air por t  Master  P lan  ha s
not  yet  been  ad opt ed, no changes  a re
recommended  for  t he Oxnard Airpor t .
Therefore, noise contours  for  t he
Oxnard  Airport  wi ll  be t he same a s
shown  in  t he 1991 C LUP, which  is
shown  in  Exh ib it  6B .

At  San ta  Paula Airpor t ,  th e 2015
forecast  con tours  dev eloped  for  t h is
study  have been  used  a s t he  r egula tory
noise  cont our s.  These  a re sh own  in
Exh ib it  6C .

At  NAS  Poin t  Mugu, t he 1990 contours
presen ted in  t he  most  r ecent  ver sion  of
t he Air  Inst a llat ion  Compa t ible  U se
Zones  (AICUZ) S tudy  ha ve been  used.
These  a re  the mos t  up-to-da te no ise
contours  available for  t ha t  facility and
are t he same  a s  t hose in  t he 1991
CLUP.  The contours a re sh own  in
Exh ib it  6D .

6.2 SAFETY
COMPATIBILITY

6.2 .1 SAFETY ZONES

At  NAS  Poin t  Mugu,  a  new sa fety  zon e
has been  added.  The new zone is  ca lled
the T r a ffic Pa t tern  Zone  (TPZ) and  is
based  on  t he  ou ter  boundary of t he
F .A.R. Par t  77 hor izonta l su rface.  The
hor izon ta l su r face extends 7,500 feet  off
a ll r unway ends.   All  other  zones
rema in  a s shown  in  th e  lat est  version  of
the AICU Z s tudy.  The NAS  Poin t
Mugu  sa fety zones a re  s hown  in
Exh ib it  6D .

At  t he civilian  a ir por t s,  sever a l
adjustments  h ave been made.

1. The Inn er  Sa fety Zone (ISZ) ha s
been  r e named t he Runwa y
Protect ion  Zone (RPZ) an d
corr esponds  with  t he RPZ a s
shown  in  the la t est  adopted
Mast er  P lan /Airpor t  Lay out  P lan
for  each  a irpor t .

2. The Out er  Safety  Zones  (OSZ)
con t i n u e s  t o  b e  l oca t e d
immedia tely o utside t he RPZ and
has been  adjust ed  in  width
depending on  any  changes  made
in  the RPZ.  At  Camar illo, t hey
should  cont inue to ext end ou t
5,000 feet  from  the edge of t he
primary su r face.  At  San ta
Pau la , t hey should  extend  ou t
3,500 feet  from t he  edge  of t h e
primary su r face.   (Th e  p r imary
su r face ends 200 feet  off t he
ru nway end.)

3. At  Camar illo, t he OSZ off the
west  end  of t he r unway ha s  been
adjusted  t o r eflect  t he common
righ t  t u rns ma de  by depa r t ing
a ircra ft .  The  nor th  boundary ha s
been  drawn  a t  a  45-degree  angle
from  t he  extended  r u nway
cen t er line,  s t a r t in g a t  t h e
nor theast  corn er  of th e  RPZ.  I t
should  extend ou t  5,000 feet .
(This  is a  sma ll ad justmen t  in
the zone a s former ly  mapped.   I t
h a d  u s ed  a n  a n g l e  o f
approximately 41  degrees w hich
appears  to have been  a  mapping
er ror .)
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4. At  Camar illo  Air por t ,  a  new zon e
has been  es tablished  known  as
the “Extended Traffic Pa t te rn
Zone.”  I t  is  ba sed on  the a rea
wh ich  is  benea th  t he exten ded
t r a ffic pa t tern  on  a  “typical o r
average” busy day.

The adopted sa fety zones  for  Camar illo
Air por t  a re  shown  in  Exh ib it  6A , for
Oxna rd  Airpor t  in  Exh ibi t  6 B
(unchanged from  1991 CLUP),  and  for
Santa  Paula  Airpor t  in  Exh ib i t  6C
(unchanged from  1991 CLUP).

6.2 .2 SAFETY CO MPATIBILITY
STANDARDS

Adopted sa fety  compat ibility  standa rds
for  t he civilian  a irpor ts  a re sh own  in
Table  6B .   The sa fet y zone h eadin gs
indica te the addit ion  of t he  new
Extended  Tra ffic Pa t t ern  Zone (TPZ).
With in  the  new  Extended TPZ, a ll  land
uses    a re   a cceptable.    New  r esiden t ia l

and inst itu t iona l u ses (includin g r esor ts
and  camps) in  t he  Ex tended  TPZ a re
requ ired  to r ecord  fa ir  disclosure
agreements  and  covenants; it  is  fu r ther
recommended  t ha t  aviga t ion  easeme nts
be dedicated.  Condit iona lly accept able
land  uses  in  t he  OSZ and  t he  T PZ a re
also recommended  to dedica te  aviga t ion
easement s  and r equ ired t o r ecord fair
disclosur e  covena nt s.

Land  u se density  is mea su red in  t erms
of st ructu ra l cove rage.  However , t he
land  use classifica t ion  system  has been
adjust ed sligh t ly.   Transpor ta t ion ,
communica t ion , and u t ilit ies  h ave  been
placed in  t he indust r ia l  ca tegor y  ra ther
than  the in st itu t iona l ca tegory.  Th is is
a  more t yp ica l land  use cla ssifica t ion
convent ion .  (This  would move th e
“t ranspor ta t ion  termina ls, c ommuni-
ca t ion s/u t i l it ies ,  a n d  a u t omobi le
pa rking” land u ses  t o t he indu st r ia l
ca t egor y  f r om  t h e  in s t it u t ion a l
category.)
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TABLE  6B

Adop t ed  Lan d  U s e  Com pa t i b i l i t y  S t a n da rd s  i n

Sa f e t y  Zon e s  f o r  C i v i l i an  A i rpor t s

L and  U s e

R u nw a y

P ro te c t i o n  

Zo n e

Ou t e r

Sa f e t y

Zo n e

Tra f fi c

P a t t e rn

Zo n e

E x te n d e d

Tra f fi c

P a t t e rn

Zo n e

R e s i d e n t ia l

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

U

U

U

U

U

U

C  [a ,  e ]

C  [a ,  e ]

C  [a ,  e ]

A  [e ]

A  [e ]

A  [e ]

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

U

U

U

U

U

U

U

U

U

U

U

U

A [e]

A  [e ]

A  [e ]

A  [e ]

Comm e r c ia l

H ote ls  a n d  Mote ls

O ffices  a n d  Bu s in ess /P r ofes s ion a l

Ser vices

Wh olesa le

Ret a il

U

U

U

U

U

C  [a ,  e ]

C  [a ,  e ]

C  [a ,  e ]

C  [c,  e]

C  [c,  e]

C  [c,  e]

C  [c,  e]

A  [e ]

A

A

A

In d u s t r i a l,  T ra n s p o r ta t io n ,

C omm u n i c a ti o n , a n d  U ti l i t i e s

Ma n u fa ctu r ing  -  Gen er a l /H ea vy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu siness  P a rk s /Corpora te  O ffices

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

U

U

U

U

U

C  [b ]

C  [b ]

C  [a ,  e ]

C  [a ,  e ]

C  [a ,  e ]

C  [a ,  e ]

U

A

A

C  [c,  e]

C  [c,  e]

C  [c,  e]

C  [c,  e]

A

A

A

A

A

A

A

A

A

A

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf C ou r ses  a n d  Wa t er  Recr ea t ion

Agr icu lt u r e

U

U

U

U

U

C  [d ]

A

U

U

C  [a ]

C  [a ,  e ]

C  [a ,  e ]

A

A

U

U

A

A

A [e]

A

A

A

A

A

A

A [e]

A

A
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TABLE  6B  (C o n t i n u e d )

Adop t ed  Lan d  U s e  Com pa t i b i l i t y  S t a n da rd s  i n

Sa f e t y  Zon e s  f o r  C i v i l i an  A i rpor t s

NOTES

A =  Accept a ble  la n d  u se .

C  = L a n d  u se  is  con d it ion a lly  a ccep t a b le  u p on  m eet in g r equ ir ed  cr it er ia  (see  foot n ot es  be low ).

U  =  U n a ccept a ble  la n d  u se .

[a ] Ma xim um  st r u ctu r a l  cove r a ge  m u st  be  n o  m or e  t h a n  25  p er cen t .   “S t r u ctu r a l  cove r a ge” is

def in ed  a s  th e  per cen t  o f bu i ld in g  footp r in t  a rea  to  to ta l  la n d  a rea ,  in clud ing  s t ree t s  a n d

greenbe l t s .

[b ] Th e p la cin g of  s t r u ct u r es  or  bu ild in gs  in  t h e R u nwa y P r ot ect ion  Zon e is  u n a ccep t a bl e.  

Above  g roun d  u t i l ity  l ines  a n d  p a rk ing  a re  a l lowed  on ly  if a pp roved  by  th e  F eder a l

Avia t ion  Adm in is t r a t ion  (F AA) a s  n ot  con s t it u t in g  a  h a za r d  t o a ir  n a viga t ion .

[c] Ma xim um  st r u ctu r a l  cove r a ge  m u st  n ot  e xceed  50  p er cen t .   “S t r u ctu r a l  cove r a ge” is

def in ed  a s  th e  per cen t  o f bu i ld in g  footp r in t  a rea  to  to ta l  la n d  a rea ,  in clud ing  s t ree t s  a n d

gr een bel ts .   Wh er e  developm en t  i s  p r oposed  imm edia tely  a dja cent  to  th e  a i rp ort  pr opert y,

s t r u ctu r es  sh ould  be  loca ted  a s  far  a s  pr a ct ica l  fr om  t h e  r u n wa y.

[d ] Clu bh ou se  i s  un a ccept a ble  in  th i s  zon e .

[e] An  a viga t ion  ea sem e n t  is  r ecomm en d ed  a n d  a  fa ir  d isclosu r e  a gr eem e n t  a n d  coven a n t

sh a l l be  r ecor ded  by  th e  own er  a n d  d eveloper  of th e  pr opert y.

The adopted  sa fety  st anda rds a t  NAS
Point  Mugu  a re  shown  in  Table  6C .
The st anda rds in  t he C Z,  th e APZ-1,
and  t he APZ -2 a r e the same as  in  t he
cur ren t  CLUP.  The s tandards in  t he
TPZ zone a re  the  same  a s in  t he civilian

Extended  TPZ zone.   As  was  done in  t he
civilian  t able, t he land u se classifica t ion
system  ha s  been  cha nged t o a d d
t ranspor ta t ion , communica t ion , and
ut ilit ies  t o th e indu st r ia l ca tegory.



6-8

TABLE  6C

Ad o p te d  La n d  U se  Co m p a ti b i l i ty  S ta n d a rd s  In

S a fe t y  Zo n e s  F o r  N AS  P o i n t  Mu g u

Land  U s e

C le a r

Zo n e AP Z-1 AP Z-2

Tra f fi c

P a t t e rn

Zo n e

R e s i d e n t ia l

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

U

U

U

U

U

U

C  [a , [i]]

U

U

A [i]

A [i]

A [i]

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

U

U

U

U

U

U

U

U

U

U

C  [b , [i]]

U

A [i]

A [i]

A [i]]

A [i]

Comm e r c ia l

H ote ls  a n d  Mote ls

Offices  a n d  B u s iness /P rofess ion a l  Services

Wh olesa le

Ret a il

U

U

U

U

U

U

C  [b , [i]]

C  [b , [i]]

U

C  [e,  [i]]

A

C  [b , [i]]

A [i]

A

A

A

In d u s t r i a l

Ma n u fa ctu r ing  -  Gen er a l /H ea vy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu siness  P a rk s /Corpora te  O ffices

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

U

U

U

U

U

C  [c]

C  [c]

C  [b , [i]]

C  [b , [i]]

U

U

U

C  [d ]

A

A

A

C  [b , [i]]

C  [b , [i]]

A

A

A

A

A

A

A

A

A

A

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf C ou r ses  a n d  Wa t er  Recr ea t ion

Agr icu lt u r e

U

U

U

U

U

U

U

U

U

C  [f]

U

U

C  [f,  g]

C  [h ]

U

U

C  [f]

C  [f]

U

A

A

A

A

A

A

A [i]

A

A
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TABLE  6C  (C o n t i n u e d )

Ad o p te d  La n d  U se  Co m p a ti b i l i ty  S ta n d a rd s  In

S a fe t y  Zo n e s  F o r  N AS  P o i n t  Mu g u

NOTES

A =  Accept a ble  la n d  u se .

C  = L a n d  u se  is  con d it ion a lly  a ccep t a b le  u p on  m eet in g r equ ir ed  cr it er ia  (see  foot n ot es  be low ).

U  =  U n a ccept a ble  la n d  u se .

[a ] Ma xim um  den s i ty  m u st  b e  1 -2  dw el ling  u n i t s  per  a cre ,  poss ib ly  increa sed  u n der  a  P lan n ed

U n it  D eve lopm en t  (PUD) wh er e  m a xim um  lot  cove r a ge  is  le s s  t h a n  20  p er cen t .   “Lot

covera ge” i s  defined  a s  th e  aver a ge  per cen t  o f bu i ld in g  footp r in t  a rea  to  lot  a rea .

[b ] U ses  m u st  b e  eva lu a ted  sepa ra te ly  du e  to  th e  var ia t ion  of den s i t ies  of people  an d

s t r u ctu res .

[c] Th e  p la cin g of s t r u ct u r es  or  bu ild in gs  in  t h e  C lea r  Zon e  is  u n a ccep t a b le .  Ab ove  gr ou n d

u t i l i ty  l in es  a n d  p a r kin g  a r ea  a l lowed  on ly  if a pp r oved  by  th e  DOD  a s  n ot  const i tu t in g  a

h a za r d  t o a ir  n a viga t ion .

[d ] P a ss en ge r  t er m in a ls  a n d  m a jor  a bove -gr ou n d  t r a n sm iss ion  lin es  a r e  u n a ccept a ble  in  AP Z-

1 .

[e] Low-int en s i ty  o ffice  u ses  on ly .  Meet ing  p laces , e tc . a re  u n a ccept a ble .

[f] F a cil it ies  m u st  be  low  in ten si ty .

[g] Clu bh ou se  i s  un a ccept a ble  in  th i s  zon e .

[h ] F a ctor s  t o  be  con sid er ed :  lab or  in t en sit y,  st r u ctu r a l  cove r a ge ,  exp losive  ch a r a cte r ist ics,  a ir

p ollu t ion .

[i] An  a viga t ion  ea sem e n t  is  r ecomm en d ed  a n d  a  fa ir  d isclosu r e  a gr eem e n t  a n d  coven a n t

sh a l l be  r ecor ded  by  th e  own er  a n d  d eveloper  of th e  pr opert y.

6.3 AIRSPACE
PROTECTION

The Heigh t  Rest r ic t ion  Zone (HRZ)
remains  essen t ia lly unchanged a t  a ll
th ree civilia n  a irpor t s.  T he  same
methodology used in  1991 wa s u sed  th is
t ime bu t  t he zone boundar ies  on  t he
maps  a re sligh t ly  differen t  in  Camar illo
and Santa  Paula due to appa ren t
mapping er rors  in  1991.   The 1991
mapping w as  produced  by hand
dr awings   on   USGS  maps .  The cur ren t

mapping u t ilizes  digit a l mapping.  The
outer  bounda ry of t he HRZ is  t he F .A.R.
Par t  77 Transitiona l  Sur face.  I t  begin s
a t  ground level a t  t he P r imary Su r face
around ea ch  runway.   It  extends
upward  a t  a  slope of 7:1 un t il  it  r eaches
the Hor iz on ta l Su rface a t  an  eleva t ion
150 feet  above  the a irpor t  eleva t ion .
(Exh ibit  6E  descr ibe s  t h e F .A.R. Pa r t
77 imaginary su r faces  a t  a  hypothet ica l
a irpor t .)  The  following standa rd  a pplie s
with in  the HRZ.
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! Any s t ructures p roposed  with in  t he
HRZ mus t  r emain  bel ow the
Approach  and  Transit iona l  Surface.

The HRZ zones  a t  each  civilian  a irport
a re shown  in  Exh ib it s  6A  t h rough  6C .

F .A.R.  P a rt  77  requir es  peopl e
propos ing to co nst ruct  cer ta in  t a ll
st ructures  (over  200 feet ) or  ot h er
s t ructures  nea r  a irport s t ha t  would
penet ra te imaginary su r faces defined  in
Par t  77 to no t ify the FAA of t he
proposed  c onst ruct ion .  The FAA will
r eview th e  proposal  and  issu e  a n
acknowledgmen t  s t a t ing  t h a t  t h e
proposa l ( 1) would  not  exceed  any
a ir space protec t ion  su rfaces  defined  on
the a irpo r t ’s  F .A.R.  Pa rt  77  Airspace
Plan; or  (2) would  exceed a  s t andard  of
the F .A.R. Par t  77 Airspace P lan  bu t
would  not  be  a  hazard  to a ir  naviga t ion ;
or  (3)  w ould  exceed a  st andard  of t he
F .A.R. Pa r t  77 Air sp ace P lan  and may
be a  hazard  to a ir  naviga t ion ,  pendin g a
fur ther  a erona ut ica l  study.  W ith in 30
days, th e  project  sponsor  m ay  request
the a eronaut ica l st udy.  Un t il  an
aeronau t ica l st udy  is  complet ed, t he
proposed  st ru ctur e  sha ll be  presumed to
be a  hazard  to a ir  naviga t ion .  A copy of
t he report ing r equiremen ts of F .A.R .
Par t  77 is  in  Appendix D.

Despit e the r epor t ing an d r eview
requ irements  of F .A.R . P a r t  77, t he
FAA has no lan d u se r egu la tory
au thor ity.  The  FAA  cannot  p revent  t he
con st r u ct ion  of h a za r ds  t o a i r
naviga t ion .  I t  can  on ly r equ ir e t ha t
they b e marked.   Wher e proposed
st ructures  a re determined t o  be  ha zards
to a ir  n aviga t ion ,  th e FAA not ifies  th e
loca l land  use  r egula tory  au thor ity and
request s  t ha t  t hey u se t heir  au thor ity  t o
prohibit  t he st ructure or  r equire  it  t o be

modified.  As  a  na t iona l policy, t he FAA
has request ed for  many yea rs t ha t  loca l
governments  enact  F . A.R. Pa r t  77
Height  and Hazard Zoning to dea l with
th ese situa t ions.   The FA A h as even
promulgat ed a  model Height  and
Haza rd Zoning Ordinance.  (See FAA
Advisory Circula r  150/5190-4A.)

In  view of  t he foregoing in format ion, t he
following new a irspace pr otection
standa rds  a re  adopted.   It  is  an t icipa ted
tha t  t hey would most  often  apply t o
proposed  towers.

1. Any st ructures p roposed  with in  any
pa r t  of t he F .A.R. Pa r t  77 Air spac e
P lan  which  require  a  var ian ce,
condit iona l u se,  or  speci a l use
permit  because  t hey  exceed t he
permitt ed heigh t  r equiremen ts  of
the zoning ordinance sha ll  be
reviewed by th e  Airport  Land  Use
Commission  if t he heigh t  of t he
proposed  st ructu re would  penet ra te
any F.A.R. Pa r t  77 su r face.

2. If t he FAA reviews t he proposed
s t ructu re  a nd  finds  t h a t  t h e
s t ructure  would  represent  a  hazard
to a ir  naviga t ion ,  t he pr oposa l sh a ll
be dis approved.  Th e pr oposa l sh a ll
also be disapproved  if  t he  FAA finds
tha t  t he st ructure would  r equire the
ra is ing of appr oach  m in imums a t
any milita ry  or  public use  a irpor t  in
the County.

3. I f  t h e  F e d e r a l  Av i a t i on
Admin ist ra t ion  (FAA) reviews t he
proposed  s t ructur e  an d  ma kes  a
finding of “no hazard ,” the s t ructure
sha ll be permit ted, provided  tha t  it
sha ll be marked a nd ligh ted in
accordance with  t he  r ecommend-
a t ions  of t he FAA.
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4. F .A.R. Pa r t  77  Airspace  Plan s  for
each  a irpor t  a re  shown  in  Exhibits
6F  t h rough  6L .

6.4 SUMMARY

This  chapter  ha s  r eviewed adopted
policies for  noise compa t ibility,  sa fet y
compat ibilit y, and  height  p rotect ion .
Severa l revis ions  to the  1991  CLUP
ha ve been  adopted.

The most  sign ificant  change  in  the  noise
compat ibility s t andards involves  the
use  of upda t ed  n oise con tou r s a t
Camar illo and  S an t a  Paula  to define
the a rea  r e gula ted  for  n oise pur poses.
The noise  c ontours  for  Oxnard  and
Point  Mugu  a re  unchanged   At
Camar illo the upda ted  noise contours
are gener a lly sma ller  t han  the contours
in  t he cu r ren t  CLUP.  At  San ta  P au la ,
the contours  a re  somewhat  la rger .  The
land  use  compa tibility  sta ndards
applying with in t he noise c on tours
remain  virt ua lly  uncha nged.

The mos t  impor tan t  change in  t h e
sa fety compa tibility  sta nda rds  is  th e
es tablishment  of a  new zone a t
Camar illo    and    Poin t    Mugu.     These

zon es  a r e  t he Tra ffic Pa t t ern  Zone (P t .
Mugu) and Exte nded  Traffic Pa t te rn
Zone (Camar illo).  With in  t h ese ar eas,
new sensit ive development  a re now
required  to r ecord  fa ir  disclosur e
covenants  and aviga t ion  easements  a re
recommended.  No other  l an d  use
regula t ions  would  a pply i n  t he a r ea .
One other  zone has  been  r enamed, b u t
the land  use  r egula t ions  would  r ema in
the same in  t hose zo nes .  The “Inner
Safety Zone” has  beco me t he “Runway
Protect ion  Zone.”  I n  addit ion , some
rela t ively small changes  in  s a fety zone
bounda r ies have been  made t o r eflect
changes  in  t he a irpor t  layout  p lans .

The on ly ch ange  adopted  for  t he
a irspace protection  st an dar ds  is  a
requirement  for  t he  Airport  Land  Use
Commission  t o r eview applica t ions  for
t a ll str uctu res  requ iring  var iances,
condit iona l u se, or  special use permits
becau se t hey  exceed t he  h eigh t
s t a nda rds  of t h e  loca l  zon in g
ordinances.  The in ten t  is t o pr ohibit
ta ll s t ructures, most  commonly expected
to be  t ower s a nd a n tennas, wh ich  would
penet ra te t he F .A.R. Pa r t  77 su r faces
around t he a irpor t s  and crea te  a  hazard
to a ir  naviga t ion .
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Appendix  A:
ALTERNATIVE APPROACHES
FOR SETTING CLUP  POLICIES

EXECUTIVE SUMMARY

This  discuss ion  pa per  is  int ended a s  a  r eference documen t  t ha t  was u sed by the P roject
Advisory Commit t ee an d  t he  A irport  Land Use Commission  review t he exist ing
Airports Com prehensive  Land  Use Plan  for  Ventu ra  Coun ty  (t he 1991 CLUP).  While
the documen t  conta ins considerable  deta il,  dist inct  t rends  and t endencies  emer ge.  The
discussion  a lso sheds  ligh t  on  some of the issues  deserving a t t en t ion  during the  upda te
of t he Ven tura  County CLUP.   Thes e concerns a nd issues a re  descr ibed for  each
substan t ive policy a rea  covered  by t he CLUP: noise  compa t ibility,  sa fety,  and  a ir space
protect ion .

NOISE COMPATIBILITY STANDARDS  AND  ISSUES

While there a re  ma ny  different  sets  of guidelines  for  n oise  and la nd u se  compat ibilit y,
there is  r easonably good agr eement  among t he va r ious  approaches .  The  defin it ion  of
“noise-sensit ive land  uses”,  for  example, is  genera lly a gr eed  to be housing,  inst itu t ions
with  a  r esident ia l component , a nd  public ga ther ing p laces  where qu iet  is  essen t ia l for
the condu ct  of t ypical a ctivit ies .  The  noise  compat ibility  standa rds  a lso agree on  the
use  of a  cumula t ive noise dosa ge met r ic t o define  ar eas  of different  noise  exposur e.  In
most  of t he Un ited S ta tes,  th e DNL (day-n ight  sound level) met r ic is  used f or  t h is
pu rpose, while  Californ ia  St at e  law r equires  th e  use  of t he  simila r  CNEL (community
noise equiva len t  level) met r ic.
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The ma jor  poin t  on  which  va rious  systems  of noise  compat ibility  standa rds  differ  is  th e
thresh old  a t  which  a ircra ft  noise should  be considered  sign ifica nt  for  purposes  of
compa t ible  land u se  pla nning.   While  Federa l  stan dar ds  ar e  concerned  only  with  n oise
exceeding 65 CNEL (or  DNL), Sta te  guidelines  and  some loca l  standa rds a re  concerned
with  noise down  to 60 or  even  55 CNEL (or  DNL).

The cur ren t  noise compa t ibility guidelin es of t he 1991 CLUP  a re r ea sonable in  ligh t
of t he Californ ia s t a te  guidelines.   The  cur ren t  policies  st a te t ha t  a ircra ft  noise a bove
60 CNEL is  a  concern  for  housing an d noise-sensit ive ins t itu t ions.   Between  60 and 65
CNEL, new cons t ru ct ion  of th ese uses  is  perm itted  “only  after  an  an alysis  of noise
reduct ion  requiremen ts a nd n ecessa ry noise  in su la t ion  is  in cluded in  t he design .”
Hous ing is  not  permit t ed in  a rea s exposed  to noise a bove 65 CNEL.  Noise-sensit ive
ins t itu t ions  a re  not  permitt ed  in  a reas exposed t o noise above 70  CNEL.  Between 65
and  70 CNEL, noise-sen sit ive inst itu t io ns  m ust  be  sound-insu lat ed t o a ch ieve an
outdoor-to-indoor   noise level  redu ct ion  of 25 CNEL.

While the  CLUP’s  cur rent  noise compa t ibility  guidelines a re  reasonable,
they mer i t  r econsidera t ion .   The 1993 Airport  Land  Use Planning
Handbook  r ecommends tha t  no  housing be a llowed  with in  the 60 CNEL
in  qu iet  communit ies .  Other  count ies  a lso use t he 60 CNEL contour  a s
the maximum  permi t ted for  housing an d noise-sensit ive ins t itu t ions.   The
compla in t  h istory a t  t he a irpor t s  in  t he County  indicates public  concerns
with  a ircra ft  noise a t  levels fa r  below 65 CNEL, th e cur rent
incompat ibility t h reshold.  Th is  is  a  common  s itua t ion  in  a reas  where  a
premium  is  placed on  ou tdoor  living.   This  a lso indica tes  t he limited va lue
of sound  insulat ion  a s  a  n oise mitigat ion  t echn ique  in  such  a rea s. 

If t he  noise impa ct  t h reshold is  kept  a t  t he cu r rent  level, it  would be
helpfu l t o cla r ify the in ten t  of t he r equirement  for  an  “an a lysis  of noise
redu ct ion  requirement s”  wit h in  t h e 60 t o 65 CNEL contour  r ange.  A
ta rget  noise  level or n oise level r edu ct ion  sh ould be  specified in  t he  policy.

At  two of th e  four  airports  in  t he  Coun ty, mu ltiple  noise cont our  ma ps  ar e
available, r epresen t ing differ en t  op era t iona l levels .  In  selecting the
regula tory noise  con tours a t  each  a irpor t , it  would  ma ke  sense  to choose
the la rgest  set  of con tours, t hus defining a  r ea sonable worst  ca se n oise
impact  a rea .  I f differen t  con tou rs  a r e  la rger  in  differ en t  a rea s, a
composite set  of  con tours  should  be crea ted  to define the  noise exposure
r isk envelope.

Are  gu idelines  needed for  determining t he loca t ion  of noise contours  on
the ground?  I n  some communit ies, t he con tours a re squared  off t o follow
roads  or  na tura l fea tures .  I n  other  communit ies , t he loca t ion  of nois e
contours  on  t he ground is  simply sca led off t he maps a s  best  a s  possible.
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The cur rent  noise compa t ibility  policies  a t t empt  t o promote “fa ir
disclosu re” of t he a ircraft  noise and  over fligh t  s i tua t ion  ou t side the 60
CNEL contour  and with in t he “t ra ffic pa t tern  zone”.   The policy requ ires
a  review of noise  at tenua tion  r equirement s,  a  disclosur e  covena nt ,  and  an
aviga t ion  ea semen t .  Some  refinemen ts in  t h is  policy ma y be appropr iat e.
F ir st , t he in ten t  of t he  “review of noise  at tenua tion  r equirement s” an d
appropr ia te per formance st anda rds  sh ould  be set  or  t h is policy should  be
discont inued.  Second , th is  policy may be more a ppropr ia tely pla ced in
the sect ion  on  sa fety policies  tied t o t he t ra ffic pa t tern  zone.

SAFETY COMPATIBILITY STANDARDS  AND  ISSUES

There is considerable  va r ia t ion  among sa fety  compa t ibility  st anda rds a nd guidelines
in  Ca liforn ia  coun ties.  This  is  to be  expected  since  th e  safety  sta nda rds  n ecessar ily
require j udgements  t o be made about  t he r isk  of ra re events  -- namely a ircra ft
accident s.

Specific points  of variability  among safety  a rea  st anda rds  in clu de the defin it ion  of
sa fety a r ea  boundar ies  and  the land  use st andards  t ha t  should  apply with in  va r ious
sa fety a reas.   These s t anda rds,  however ,  all  recognize th e  same  basic pr inciples.   The
risk  of a ircra ft  accidents  increases  a s d is tance from  the  r unway  and exten ded r unway
center line decreases.   This  gives rise  t o t he common  requiremen t s  t ha t  more open
space should  be  preserved and less  housing an d popula t ion  density should be permitt ed
in  a reas  near  t he  runway and  the extended  runway cen ter line.

Different  sets  of safety  compa tibility  sta n dards  va ry in  t heir  cla r ity a nd  ease of
implementa t ion .  Some, for  example, include  only a  very gener a l  li st  of land u ses  t o
wh ich  the st anda rds a pply.   This forces ALUCs  and t heir  st a ffs  t o int erpret  whether
the st anda rds  wer e meant  t o apply  to va r ious specific developmen t  pr oposa ls t ha t  will
a r ise.  Many other  st anda rds r elat e  to t he density of people p erm itt ed  a t  any given
land  u se.  I f t h is  is  t o  be p ract ica l, a  clear  method  for  unambiguous ly ca lcu la t ing th is
factor  mus t  be agreed  upon .

The following issues deserve discussion  in  t he Ventura  County CLUP.
  

In  some  count ies,  specific lan d u ses  t ha t  would be  inherent ly hazardous
or  cause ser ious  problems  in  d isru pt ed  community ser vices in  t he event
of an  a ircraft  accident  a re specifica lly  prohibited  in  var ious  sa fety  zones.
(Examples include bu lk st orage of flammabl e  ma t e r ials  a nd power
su bsta t ions.)  Should  the  sa fety standa rds be  revised  to add  these  kinds
of cr it er ia? 
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The CLUPs in  some count ies  specify  maximum  occupancy  levels for  land
uses  in  some close-in sa fety  zon es.  I s  t here any in terest  in  applying such
standa rds  in  Ven tura  Coun ty?  If  so, gu idelin es for  compu t ing  t h e
occupa ncy ra te  of st ru ctur es  an d  land  uses  will be  needed.

 
Is  t here any int erest  in  r edrawing t he sa fety  a reas  to r eflect  t he  upda ted
Airport  Land  Use Plann ing Han dbook?  One r efinement  tha t  deserves
considera t ion  is  t o curve  the “outer  sa fety zone” to f ollow any common,
close-in, tu rn ing  tra cks.   In  addit ion ,  th e t ra ffic pa t tern  zone bounda r ies
should  be r econs idered  to ensure  t ha t  t hey encompa ss  a ll  a rea s t ypically
overflown  by aircra ft  in  t he  tr affic pat tern .  (In  t he 1991  CLUP, the t ra ffic
pa t ter n  zones  a t  t he t h ree  civilia n  a irpor t s a ppea r  t o be t oo sm a ll.)

The Point  Mugu  AICUZ study does  not  d efine a  “t ra ffic pa t tern  zone”.
Should  such  an  a rea  be defined for  purposes  of the  CLUP?

Some of t he la nd u se  cr it er ia  applying to th e sa fet y z ones in  t he Poin t
Mugu  sa fety zones  a re va gu e.  Terms such  as  “low int ensity  uses”  mu st
be defined in  quant ita t ive t erms if  the r egu la t ions a re t o be u n iformly
administered.

AIRSPACE PROTECTION  STANDARDS  AND  ISSUES

The 1991 CLUP  uses  t he F .A.R. Pa r t  77 imaginary su r faces a s t he ba sis  for  its  a irspace
protection  s tandards.  Th is  appro ach  is  t ypical of other  count ies in  Ca liforn ia  and
elsewher e in  t he count ry.   There is  no reason  t o a lt er  t he t h rust  of t he CLUP’s
approach  to a ir space protect ion .  Minor  r efin ements  may be advisable depending on  the
ALUC’s  actua l exper ience in  implement ing t hese st andards.  At  t h is  poin t , one  change
deserves considera t ion .

The st anda rds do not  include any provision  for  bu ilding in  a reas  where the
t er r a in  penet ra tes  t he Pa r t  77 su r faces.   In  order  t o a void cla ims  of
unconst it u t iona l t ak ing  of property  without  jus t  compensat ion, the  ALUC
should  consider  set t ing cr it er ia  providing for  the const ruct ion  of sa fe  st ructures
in  such  situ at ions.   At  a  minimum , th ese criter ia  should  se t  a  maximum
bu ilding heigh t , n ot ing t ha t  issuance of a  permit  is  condit ioned on  an  FA A
aeronau t ica l s tudy and  a  find ing tha t  t he  s t ructure  would  not  be a  hazard t o a ir
naviga t ion .  The cr iter ia  should  note tha t  mark ing  and  ligh t ing of  t he s t ructure
may be requ ired.
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Alterna tive  Approach es  for  Se tting  CLUP  P olicie s

A.1 INTRODUCTION

This  discussion  paper  considers  a lt erna t ive  ways of est ablish ing a irport  compa t ibility
policies.  F ir st , it  r eviews t h e  policies  in  t he 1991  Airports Com prehensive Land  Use
Plan  Update for  Ventu ra  Coun ty  (t he 1991 CLUP).  These a re  then  compared  wi th
standa rds  and  planning cr iter ia  p ro vided by t he Federa l government , t he Sta te of
Ca liforn ia , and t he compr ehen sive land u se  plans of other  se lected  count ies .  A fter
consider ing th is  in forma t ion , it  is  a n t icipa t ed  t ha t  t he P roject  Advisory Commit tee will
be able  to  reflect  on  t he su itability of t he Coun ty’s exis t ing CLUP  policies a nd  iden t ify
possible refinement s  to consider  dur ing  the  CLUP  upda te  process.  The  inten t  is  to
eith er  r ea ffirm  the exist ing policy fr amework  or  establish  a  r efin ed  policy fr amework
which  can  be used  in  eva lua t ing the pa r t icu la r  land u se compa t ibility pla nning
situa t ions  a t  each  a irpor t .

A.2 POLICIES  OF 1991  CLUP

The policies  of t he 1991 CLUP  a re categorized  in  t erms of noise compa t ibilit y,  sa fet y,
and  heigh t  limita t ion .  The comprehensive  land  use plans  a t  each  a irpor t  -- Camar illo,
Oxnard , San ta  Paul a , a nd Nav a l Air  St a t ion  (NAS) Poin t  Mugu  – a re sh own  in
Exhibi t s  A1  t h rough  A4 .
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A.2.1 NOISE

Noise  contours  were dev eloped  f or  t he  t hr ee  civilian  a irport s  for  est ima ted  1990
condit ions  and  pr ojected  2010 co ndit ions.   The  lar gest  set  of cont our s  was  u sed  to
define  t he var ious noise compa t ibility  zones.   For  Sa n ta  Paula,  t h is  was t he 2010
forecast .  For  Ox nard and Camar illo, t he 1990 contour s were gen era lly la rger , a lthough
the 2010 contours  were lar ger  off t he east  ends of t he a irport s.   For  t hese a irpor t s,
composite set s  of con tours  were  developed  by over laying t he 1990 and  2010 contours.
The ou termost  boundary of each  nois e  cont our  was  u sed  for  est ablishing  th e  noise
compa t ibility  bounda r ies.

For  NAS Point  Mugu , a  2010 noise forecast  was u sed  to define t he noise compa t ibility
zones.

The noise policies  of t he 1991  CLUP  a re summarized in  Table  A1 .   They were ba sed
on  the St a te  noise compa t ibility  guidelines from  the 1983 Airport  Land  Use Planning
Handbook  (Metr opolita n  Transport a t ion  Commission  1983),  and  guidelines  of th e  U.S.
Depar tment  of Defense.   In  most  ca ses,  th e most  r est r ict ive of t he two  sets  of st anda rds
was  u sed.

In  t he 60 t o 65 CNEL r ange, mobile h ome pa rks a nd outdoor  amph ithe a ters  a re
considered  “un accepta ble.”  Oth er  r esident ial  uses,  hotels  and  m otels,  and  var ious
noise-sensit ive inst itu t ions  (i.e.,  schools, h ospita ls, p laces  of  worsh ip,  aud itor iums) a re
considered “condit iona lly acceptable.”  New cons t ruct ion  of th ese  uses  is permit ted only
after  an  ana lysis of noise r edu ct ion  requ iremen ts is  made, a lthough  no specific  cr iter ia
are s t ipula ted.  Th e in ten t  may be t o defer  t o St a te law wh ich  requ ires n ew mult i-
family and h otel c onst ruct ion  within  t he  60  CNEL cont our  t o be  soun d-insu lat ed  to
achieve  an  int er ior  sound level  of 45  CNEL.  Noise  easemen ts  a re  a lso “recommended”
for  these uses  with in  the 60 to 65 CNEL range.

In  t he 65 to 70 CNEL range, a ll  housing is  considered unacceptable.  Hotels  and noise-
sensit ive in st itu t io ns  a re r equired  to be sound-in su la ted  to a chieve  and  ou tdoor  t o
indoor  noise level  redu ct ion  of 25 decibels.   Noise  ea semen ts  a re  a lso recommended for
th ese uses.

In  the 70 to 75 CNEL ra nge, most  noise-sensit ive ins t itu t ions a re  considered
unacceptable.  Auditor iums  and hotels  a re r equired  to be sound-insu la ted  to achieve
a  noise level r educt ion  of 30 decibels.  Noise ea sements  a re r ecommended fo r  t hes e
uses.  Commercia l and  indust r ia l u ses  a r e condit iona lly  compat ible if noise-sensit ive
a rea s a re designed t o a ch ieve a  noise level r edu ct ion  of 25 decibels.

In  t he  75  t o 80  CNEL r ange, audit oriums and  h otels  a re  u na ccept able.  Comm ercia l
and  indust r ia l u ses  must  be design ed to a chieve  a  noise level r educt ion  of 30  decibels.
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TAB LE  A1

Re co m m e n de d  La n d  U s e  Com pa t i b i l i t y  Gu id e l i n e s

Re l a t e d  t o  A i r c ra f t  No i s e  f o r  V en tu ra  Co u n ty  A i rpo r t s

C omp r e h e n s i v e  La n d  U s e  P la n

C NE L  R a n g e  (d B )

L and  U s e 60 -65 65 -70 70 -75 75 -80 Ove r  8 0

R e s i d e n t ia l  [ l]

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

C  [a ]

C  [a ]

U

U

U

U

U

U

U

U

U

U

U

U

U

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

C  [a ]

C  [a ]

C  [a ]

C  [a ]

A

A

A

C  [b ]

C  [b ]

C  [b ]

C  [b ]

A

A

A

U

U

U

C  [c]

C  [d ]

C  [d ]

C  [d ]

U

U

U

U

C  [e]

C  [e ]

C  [e ]

U

U

U

U

C  [f]

C  [f]

C  [f]

Comm e r c ia l

H ote ls  a n d  Mote ls

Of fi ces  an d  Bu s iness /

  P rofess ion a l  Services

Wh olesa le

Ret a il

C  [a ]

A

A

A

C  [b ]

A

A

A

C  [c]

C  [g]

C  [d ]

C  [g]

U

C  [h ]

C  [e ]

C  [h ]

U

U

C  [f]

U

In d u s t r i a l

Man u fa ctu r in g  -  G en er a l/

  H e avy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu s in e ss  P a r k s /C or p or a t e

  O ffices

A

A

A

A

A

A

A

A

C  [d ]

C  [d ]

C  [d ]

C  [d ]

C  [e ]

C  [e ]

C  [e ]

C  [e ]

C  [f]

C  [e ]

C  [e ]

C  [e ]

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf Cour ses  a n d  W a ter

  R ecr ea t ion

Agr icu lt u r e

A

U

A

A

A

A

A

C  [k ]

U

A

A

A

A

A

C  [k ]

U

A

A

A

A

A

U

U

U

U

U

U

A

U

U

U

U

U

U

A
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TABLE  A1  (C o n t i n u e d )

Re co m m e n de d  La n d  U s e  Com pa t i b i l i t y  Gu id e l i n e s

Re l a t e d  To  A i r c ra f t  No i s e  F o r  V en tu ra  Co u n ty  A i rpo r t s

C omp r e h e n s i v e  La n d  U s e  P la n

NOTES

A  = Accep ta b le  lan d  u se

C  =  La n d  u se  i s  con di t ion a l  up on  m eet in g  com pa t ib i li ty  cr i t e r ia  (see  footn otes)

U  =  Un accep ta b le  lan d  u se

[a ] N ew  con s t r u ct ion  or  d evelopm en t  m a y  be  u n der ta ken  on ly  a f te r  a n  a n a lys is  o f n oise  

r edu ct ion  r equ i r em en t s  an d  n ecessa r y  no ise  in su la t ion  i s  i ncluded  i n  t h e  d e s ign .   No ise

e a s em en t s  a r e  r e comm ended .

[b] N oise  leve l  r ed u ct ion  [N LR]  from  ou td oor  t o ind oor  o f a t  l ea s t  2 5  CN E L  m u st  b e  ach ieved

b y in cor p or a t ion  of n ois e a t t en u a t ion  in t o t h e  d es ign  a n d  con s t ru ct ion  of t h e  s t r u ct u r e.  

No is e  e a s em en t s  a r e  r e comm ended .

[c] N oise  leve l  r ed u ct ion  [N LR]  from  ou td oor  t o ind oor  o f a t  l ea s t  3 0  CN E L  m u st  b e  ach ieved

b y in cor p or a t ion  of n ois e a t t en u a t ion  in t o t h e  d es ign  a n d  con s t ru ct ion  of t h e  s t r u ct u r e.  

No is e  e a s em en t s  a r e  r e comm ended .

[d ] Mea su r es  t o a ch ieve  N LR  of 25  m u s t  be  in cor por a t ed  in t o t h e  d es ign  a n d  con s t r u ct ion  of

por t ion s  o f th ese  bu i ld in gs  wh ere  t h e  pu bl ic i s  r ece ived,  office  a r ea s ,  no ise  sen s i t ive  a r ea s

or  wh er e  t h e  n orm a l n ois e  leve l is  low .

[e] Mea su r es  t o a ch ieve  N LR  of 30  m u s t  be  in cor por a t ed  in t o t h e  d es ign  a n d  con s t r u ct ion  of

por t ion s  o f th ese  bu i ld in gs  wh ere  t h e  pu bl ic i s  r ece ived,  office  a r ea s ,  no ise  sen s i t ive  a r ea s

or  wh er e  t h e  n orm a l n ois e  leve l is  low .

[f] Mea su r es  t o a ch ieve  N LR  of 35  m u s t  be  in cor por a t ed  in t o t h e  d es ign  a n d  con s t r u ct ion  of

por t ion s  o f th ese  bu i ld in gs  wh ere  t h e  pu bl ic i s  r ece ived,  office  a r ea s ,  no ise  sen s i t ive  a r ea s

or  wh er e  t h e  n orm a l n ois e  leve l is  low .

[g] N oise  leve l  r ed u ct ion  [N LR]  of 25  CN E L  i s  r equ i red .

[h ] N oise  leve l  r ed u ct ion  [N LR]  of 30  CN E L  i s  r equ i red .

[i] N oise  leve l  r ed u ct ion  [N LR]  of 35  CN E L  i s  r equ i red .

[j] La n d  u ses  involving  con cen t r a t ion s  o f people  a r e  u n a ccept a ble .

[k ] Soun d  r e in for cemen t  s y s t em  is  r e qu i r e d .

[l] F or  n ew  r es iden t ia l  uses  in  a rea s  be low  60  d B  CN E L  th a t  a re  w i th in  t h e  Tr a ffic P a t t e rn

Zon e, it  is  r ecom m en ded  t h a t  t h e  loca l ju r is d ict ion s  r equ ir e  a  r evi ew  of n ois e  a t t en u a t ion

r equ ir em en t s , a  d is clos u r e  cove n a n t  (n ot ifica t ion  of p r oxim it y t o a ir p or t  p r ior  t o s a le  of

p r op er t y ),  a n d  a n  a v ig a t ion  e a s eme n t .

Sour ce :  P &D  Avia t ion  1991 .
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Fina lly, t he nois e  st anda rds r ecommend severa l  mea su res for  new res ident ial  u ses
out side t he  60  CNEL  contour  bu t  ins ide th e “Tra ffic Pa t tern  Zone.”  These include a
review of noise a t t enua t ion  r equ irements, an  aviga t ion  easement , a nd  a  “disclosur e
covenan t” not ifying buyers  of t he proximity of t he proper ty t o t he a irpor t .

A.2.2 SAFETY

A.2.2.a Civi l ian  Airports

The 1991 CLUP  est ablishes t h ree sa fety  zones a t  each  civilian  a irport .   These a re  the
Inner  Sa fety Zone, t he  Ou ter  Sa fety Zone,  and t he Tra ffic Pa t tern  Zone.   The In ner
Safety Zone cor responds to t he runway p rotect ion  zone  (RPZ) off t he runway ends.  The
Outer  Safety Zone cor responds to t he  Pa r t  77 approach  surface extending between  the
RPZ and t he base of t h e  P a r t  77 hor izonta l  sur face.   The size of t hese a reas var ies
depending on  the t ype of approach  est ablish ed or  pla n ned  for  ea ch  ru nway end.   At
Camar illo, t he Outer  Sa fety Zon e has  been  en la rged to c over  t he  a r ea  benea th  a
commonly  used  right  tu rn ing  flight  t ra ck  u sed  by  Runway 26  depar tu res.

At  Oxnard a nd Camar illo, the Tr a ffic  Pa t tern  Zone (TPZ) is  a  roughly recta ngula r  a rea
centered on  t he a irpor t .   It  is  int ended t o cover  t he  a rea  subject  t o frequent  low alt itude
overfligh ts  an d  touch-an d-go tr affic in  th e  pat tern.   The  dimensions  o f t he  TPZ were
defined  ba sed on  the outer  edge  of  t he a ssumed t ra ffic pa t tern  fligh t  t racks.   The TPZ
extends  4,000 feet  eith er  side of t he runway  cen ter line a t  Oxnard  and 3,400  feet  either
side of t he runway a t  Camar illo.

At  Santa  Paula,  t he TPZ is  a symmetr ica l.  It  extends only sou th  of t he runway.  The
TPZ ext ends  6,800 feet  off  t he ends of t he runway an d 3,000 feet  off t he sou th  side of
the ru nway.  The  TPZ was  n ot  esta blished on  t he  nor t h  side  of th e  airport  becau se
a ircra ft  flying in  t h is  a rea  over  t he city  a re  a t  h igher  t han  typica l  pa t tern  a ltit ude.

Table  A2  sh ows t he lan d u se compa t ibility  st anda rds for  t he th ree a ir  sa fety zones
est ablished  at  th e  civilian  airports  i n  Ve ntura  County.  In  t he Inner  Sa fety Zone,
agr icu lture  is  the on ly a cceptable land  use.  Golf courses  and  wa ter  r ecrea t ion  a re
condit iona lly acceptable, provided  clubhouses  a re  not  a llowed.  Communica t ion ,
ut ilities, and  au to pa rking is  condit iona lly a cceptable a lthough  st ructure s  a r e  not
perm itt ed.  Above ground u t ilit y lines  and pa rking a re a llowed only if appr oved  by  the
FAA as  not  const itu t ing a  haza rd  to a ir  naviga t ion .

In  t he Outer  Sa fety Zone, c ommunica t ions /u t ilit ies , au to pa rking, golf courses  and
water  r ecrea t ion  and a gr icu lture a re a ll  accept able la nd u ses .  Most  commercia l and
indu st r ia l u ses a re condit iona lly accept able if  th e maximum  st ructura l coverage is
limit ed  t o 25  percent  of t he gross  lot  a rea .   (This  includes land in  st reets  a nd gree n
belt s.)  All  other  uses,  including residen t ial,  hotels  a nd other  gat her ing places a re
unacceptable.
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In  the  Tra ffic Pa t tern  Zone,  a ccepta ble land  uses  include  r esort s  and  camps,  out door
amusement , an d  par ks.   Residen t ia l,  commercia l,  and in du st r ia l uses  a re condit iona lly
accept able  if t he  maximum  s t ructura l coverage is  limited  to 50 percent  of th e  gross  lot
a rea .  La rge ga ther ing pla ces, including hospit a ls, schools, pl a ces  of w orsh ip ,
auditor iums and  thea ters, t ranspor ta t ion  t ermina ls, a nd  ou tdoor  spor t s  a renas  and
amphith ea ters  a re  unacceptable.

A.2.2.b NAS  P oint  Mugu

At  NAS Point  Mugu ,  th ree  safety  zones  a re  esta blished.  These  a re  t aken  d irect ly from
the 1977 AICUZ Study for  t he st a t ion .  (A n  u pda ted AICUZ St udy wa s publish ed in
J uly 1992, a nd  some o f t he zone bounda r ies  ha ve changed.)  They include the Clear
Zone, Accident  Poten t ia l Zone 1  (APZ-1), a nd  Accident  Poten t ia l Zone 2  (APZ-2).

The clear  zone is  a  t rapezoid-sh aped a rea  ext ending 3,000  feet  off the r unway en d.  I t
is  1,500 feet  wide a t  t he runway  end a nd 2 ,284 feet  a t  t he ou t side  end.  The APZ-1 is
defined  immediately bey ond  the clea r  zon e under  fligh t  pa ths  with  5,000 or  more
annua l opera tions.   Typica lly,  th e zone is  3,000 feet  wide and  5,000 feet  long.  I t  m ay
be curved  to conform  to fligh t  pa ths.  Th e APZ-2 is  an  a rea  jus t  beyond  APZ-1 where
there is a  mea su rable poten t ia l for  a cciden ts.  I t  is  t ypica lly 3,000 feet  wide and 7,000
feet  wide.  I t  may a lso be curved to follow fligh t  pa ths.  (The Depar tment  of Defe nse
AICUZ standa rds  do not  define an  a rea  ana logous  to t he Traffic Pa t te rn  Zone
designa ted  a round t he civilian  a irpor t s in  t he County.)
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TAB LE  A2

R e c om m e n d e d  La n d  U se  Co m p a ti b i l i ty  Gu id e l in e s  In

A i r  S a f e t y  Zon e s  F o r  C i v i l i an  A i rpor t s ,  Ve n tu ra  Co u n ty  A i rpo r t s

C omp r e h e n s i v e  La n d  U s e  P la n

Land  U s e

In n e r

Sa f e t y

Zo n e

Ou t e r

Sa f e t y

Zo n e

Tra f fi c

P a t t e rn

Zo n e

R e s i d e n t ia l

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

U

U

U

U

U

U

C  [a ]

C  [a ]

C  [a ]

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

U

U

U

U

U

C  [b ]

C  [b ]

U

U

U

U

U

A

A

U

U

U

U

U

A

A

Comm e r c ia l

H ote ls  a n d  Mote ls

Offices  a n d  B u s iness /P rofess ion a l  Services

Wh olesa le

Ret a il

U

U

U

U

U

C  [a ]

C  [a ]

C  [a ]

C  [c]

C  [c]

C  [c]

C  [c]

In d u s t r i a l

Ma n u fa ctu r ing  -  Gen er a l /H ea vy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu siness  P a rk s /Corpora te  O ffices

U

U

U

U

C  [a ]

C  [a ]

C  [a ]

C  [a ]

C  [c]

C  [c]

C  [c]

C  [c]

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf C ou r ses  a n d  Wa t er  Recr ea t ion

Agr icu lt u r e

U

U

U

U

U

C  [d ]

A

U

U

C  [a ]

C  [a ]

C  [a ]

A

A

U

U

A

A

A

A

A
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TABLE  A2  (C o n t i n u e d )

R e c om m e n d e d  La n d  U se  Co m p a ti b i l i ty  Gu id e l in e s  In

A i r  S a f e t y  Zon e s  F o r  C i v i l i an  A i rpor t s ,  Ve n tu ra  Co u n ty  A i rpo r t s

C omp r e h e n s i v e  La n d  U s e  P la n

NOTES

A  = Accep ta b le  lan d  u se

C  =  La n d  u se  i s  con di t ion a l  up on  m eet in g  es ta bl ish ed  c r i te r ia  ( see  footn otes)

U  =  Un accep ta b le  lan d  u se

[a ] Ma xim um  st r u ctu r a l  cove r a ge  m u st  be  n o  m or e  t h a n  25  p er cen t .   “S t r u ctu r a l  cove r a ge” is

def in ed  a s  th e  per cen t  o f bu i ld in g  footp r in t  a rea  to  to ta l  la n d  a rea ,  in clud ing  s t ree t s  a n d

greenbe l t s .

[b ] Th e  p la cin g  of s t r u ctu r es  or  bu i ldin gs  in  th e  In n er  Sa fety  Zone  i s  u n a ccept a ble .  Above

gr ou n d  u t ili t y l in es  a n d  p a r k in g a r e  a llow ed  on ly  if  a p p r ove d  by t h e  F AA  a s  n ot

con s t it u t in g  a  h a za r d  t o a ir  n a viga t ion .

[c] Ma xim um  st r u ctu r a l  cove r a ge  m u st  n ot  e xceed  50  p er cen t .   “S t r u ctu r a l  cove r a ge” is

def in ed  a s  th e  per cen t  o f bu i ld in g  footp r in t  a rea  to  to ta l  la n d  a rea ,  in clud ing  s t ree t s  a n d

gr een bel ts .   Wh er e  developm en t  i s  p r oposed  imm edia tely  a dja cent  to  th e  a i rp ort  pr opert y,

i t  i s  su ggest ed  t h a t  s t r u ctu r es  be  loca ted  a s  far  a s  pr a ct ica l  fr om  t h e  r u n wa y.

[d ] Clu bh ou se  i s  un a ccept a ble  in  th i s  zon e .

Sour ce :  P &D  Avia t ion  1991 .

Table  A 3  s how s t he lan d u se compa t ibility  st anda rds for  t he th ree a ir  sa fety zones
est ablished for  NAS Point  Mugu.   In  t he  Clear  Zone,  most  uses  a re  conside red
unacceptable.  Communica t ion /u t ilit ies  and au to pa rking a r e condit iona lly  a cceptable,
provided th at  no  buildings  ar e  built.   Above ground  ut ility  lines  and  au to pa rking  a re
permitt ed on ly  if approved by th e Depar tment  of Defense a s  not  cons t itu t ing a  hazard
to a ir  naviga t ion .

In  t he APZ-1 zone,  au to pa rking is  th e on ly a ccepta b le land  use.   Severa l  uses  ar e
condit iona lly a cceptable, inclu ding com munica t ion /u t ilit ies, wholesa le, ret a il,
manufactur ing, ligh t  indust r ia l, pa rks, golf courses  and  wa ter  r ecrea t ion , a n d
agricu ltu re.  The condit ions  a re  somewhat  vague.  For  example, t he condit ion  applying
to wholesale, r eta il, and indust r ial  u ses  r equires  t ha t  “uses must  be  evalua ted
separa tely due to t he va r ia t ion  of  densit ies  of people and  st ructures.”  No gu idance  is
offered  a s  t o a cceptable densit ies.  One of t he condit ions  applying t o pa rks, golf courses,
and  wa ter  r ecrea t ion  is t ha t  “facilit ies must  be low intensit y.”  Aga in,  no gu idance  or
definit ion  of “low int ensity” is  provided.

In  th e  APZ-2  zone,  severa l  uses  ar e  consi dered  acceptable, inclu ding t ranspor ta t ion
termina ls,   communica t ion /u t ilit ies,   a u to   pa rking,  wholesa le,  manufactur ing,  light
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indu st r ia l, golf  courses  and  wat er  r ecrea tion,  an d  agricultu re.   Severa l  oth er  u ses  ar e
condit iona lly a ccept able, including single family homes, places of worsh ip,  offices,
r et a il, resear ch  a nd  developmen t,  par ks,  a nd  o u tdoor  amusement .  Here aga in  the
condit ions  a re  vague.   Only “low int ensity” facilit ies  a re  permitt ed,  alt hough t he t erm
low in tensity is  not  defined.  Homes a re  limited t o a  density of 1  t o 2  dwelling per  a cre.
Th is  ma y  po ssibly  be increa sed  under  a  P lanned Unit  Development  provided the
ma ximum lot  covera ge by th e  building  footpr int  is  l imited  t o 20  percent  or  less.

TAB LE  A3

R e c om m e n d e d  La n d  U se  Co m p a ti b i l i ty  Gu id e l in e s  In

A i r  S a f e t y  Zon e s  F o r  P MTC  P o in t  Mug u , V en tu ra  Co u n ty  A i rpo r t s

C omp r e h e n s i v e  La n d  U s e  P la n

Land  U s e

C le a r

Zo n e AP Z-1 AP Z-2

R e s i d e n t ia l

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

U

U

U

U

U

U

C  [a ]

U

U

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

U

U

U

U

U

C  [c]

C  [c]

U

U

U

U

U

C  [d ]

A

U

U

C  [b ]

U

A

A

A

Comm e r c ia l

H ote ls  a n d  Mote ls

Offices  a n d  B u s iness /P rofess ion a l  Services

Wh olesa le

Ret a il

U

U

U

U

U

U

C  [b ]

C  [b ]

U

C  [e]

A

C  [b ]

In d u s t r i a l

Ma n u fa ctu r ing  -  Gen er a l /H ea vy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu siness  P a rk s /Corpora te  O ffices

U

U

U

U

C  [b ]

C  [b ]

U

U

A

A

C  [b ]

C  [b ]

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf C ou r ses  a n d  Wa t er  Recr ea t ion

Agr icu lt u r e

U

U

U

U

U

U

U

U

U

C  [f]

U

U

C  [f,  g]

C  [h ]

U

U

C  [f]

C  [f]

U

A

A
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TABLE  A3  (C o n t i n u e d )

R e c om m e n d e d  La n d  U se  Co m p a ti b i l i ty  Gu id e l in e s  In

A i r  S a f e t y  Zon e s  F o r  P MTC  P o in t  Mug u , V en tu ra  Co u n ty  A i rpo r t s

C omp r e h e n s i v e  La n d  U s e  P la n

NOTES

A  = Accep ta b le  lan d  u se

C  =  La n d  u se  i s  con di t ion a l  up on  m eet in g  es ta bl ish ed  c r i te r ia  ( see  footn otes)

U  =  Un accep ta b le  lan d  u se

[a ] Ma xim um  den s i ty  m u st  b e  1 -2  dw el ling  u n i t s  per  a cre ,  poss ib ly  increa sed  u n der  a  P lan n ed

U n it  D eve lopm en t  (PUD) wh er e  m a xim um  lot  cove r a ge  is  le s s  t h a n  20  p er cen t .   “Lot

covera ge” i s  defined  a s  th e  aver a ge  per cen t  o f bu i ld in g  footp r in t  a rea  to  lot  a rea .

[b ] U ses  m u st  b e  eva lu a ted  sepa ra te ly  du e  to  th e  var ia t ion  of den s i t ies  of people  an d

s t r u ctu res .

[c] Th e  p la cin g of s t r u ct u r es  or  bu ild in gs  in  t h e  C lea r  Zon e  is  u n a ccep t a b le .  Ab ove  gr ou n d

u t i l i ty  l in es  a n d  p a r kin g  a r ea  a l lowed  on ly  if a pp r oved  by  th e  DOD  a s  n ot  const i tu t in g  a

h a za r d  t o a ir  n a viga t ion .

[d ] P a ss en ge r  t er m in a ls  a n d  m a jor  a bove -gr ou n d  t r a n sm iss ion  lin es  a r e  u n a ccept a ble  in  AP Z-

1 .

[e} Low-int en s i ty  o ffice  u ses  on ly .  Meet ing  p laces , e tc . a re  u n a ccept a ble .

[f] F a cil it ies  m u st  be  low  in ten si ty .

[g] Clu bh ou se  i s  un a ccept a ble  in  th i s  zon e .

[h ] F a ctor s  t o  be  con sid er ed :  lab or  in t en sit y,  st r u ctu r a l  cove r a ge ,  exp losive  ch a r a cte r ist ics,  a ir

p ollu t ion .

Sour ce :  P &D  Avia t ion  1991 .

A.2.3 HEIGHT LIMITATION

Height  limita t ions in  t he 1991 CLUP  a re  based on  the guidelines  provided  by Feder a l
Avia t ion  Regu la t ion  (F.A.R.) Pa r t  77, Objects Affect ing  N av igable Airspace .  These
standa rds  a re  used by the FAA in  determining whet her  objects  may obs t ruct  sa fe a ir
naviga t ion .  Pa rt  77  defines  a  var iety  of imagina ry  sur faces  a round a irpor t s.  E ach
su r face is  defined  a t  a  cer ta in  a lt itude a round  the a irpor t .  The  d imens ions  of t he Par t
77 sur faces  va ry  depending on  t he  t ype  of approach  to t he r unways.  Runways wit h
nonpr ecision  approaches  ha ve larger  su rfaces  an d  flat ter  appr oach  slopes  than  visua l
ru nways.  P recision  inst rumen t  runways h ave st ill  l a rger  su r faces and flat t er
appr oaches.
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The FAA uses t he Pa r t  77 st anda rds n ot  a s  a bsolut e  h eigh t  l imit s, bu t  a s  eleva t ions
above which  st ructures  may con st itu te unsa fe obst ruct ions.  Any  penet ra t ions  of t he
Par t  77 su r faces  ar e  subject  t o review by th e  FAA on  a  case  by case  basis.  If  a  sa fety
problem  is  found,  th e FAA issues  a  determina t ion  of a  haza rd  to a ir  naviga t ion .   The
FAA does not  have th e au thor ity t o prevent  t he encroachmen t .  It  is  u p t o t he loca l
au thor it ies t o implemen t  t he FAA’s r ecommenda t ion .

The 1991 CLUP  uses  the  Pa r t  77 gu idelines  a s  r egu la tory  height  limit s  t ha t  cannot  be
exceeded  by new const ruct ion .  The CLUP  notes  t ha t  t er ra in  penet ra tes  some of the
Par t  77  surfaces  at  Camar illo an d  San ta  Pa ula  Airport s  an d  NAS P oint  Mugu.   In
th ese a rea s,  the  height  limita t ions  would  a ppea r  t o complet ely pr ohibit  any
development  above the  ground.   T he CL UP  pr ovides n o guidance as t o whet her , and
under  wha t  conditions,  var iances  should  be  allowed in  t hese  cases.

The 1991 CLUP  notes  one except ion  to  the  P ar t  77  height  r estr ictions.   This  applies  to
Santa  Paula  Airpor t .  S t ru ctur es  off t he  ea st  end  of t he  a irport  may be a llowed to
penet ra te the approach  and  t ransit iona l  su rfaces  “to the exten t  t ha t  such  penet ra t ions
are ‘masked’ by th e exist ing penet ra t ions of t he Santa  Paula F reeway.”  The t erm
‘masked’ me ans t ha t  heigh t  pen et ra t ions of t he P a r t  77 su r face a re a llowed  bu t  on ly
to the  degree t hey  a re  below the approach  slope crea ted by th e Santa  Paula F reeway
and  its  r equired  17-foot  clear ance.   The  masked  a rea  cons is t s of t he land  nor th  of t he
freeway an d ea st  of t he end of t he pr ima ry sur face (approxima tely 10 t h  S tr eet ).

A.3 ALTERNATIVE NOISE COMPATIBILITY  POLICIES

This  sect i on  dis cusses  possible a lt erna t ive  noise compat ibility policies  based  on  a
var iety  of sources,  including F edera l  guidelines,  t he  St a te’s  upda ted  Airport  Land  Use
Planning Ha ndbook  (Hodges  & Shut t  1993), and t he CLUPs of other  count ies in
Ca liforn ia .

A.3.1 FEDERAL NOISE  COMPATIBILITY GUIDELINES

Since the 1960s,  ma ny differen t  set s  of Federa l noise a nd la nd u se compa t ibility
gu idelines  have been  pr oposed a nd u sed.  Th is  sect ion  reviews some of t he more  well
known  guidelines.   These Federa l  guidelines a re  based  on  the DNL met r ic  -- da y-n igh t
sound level.   (In  mathemat ica l equa t ions , DNL is  refer red  to a s  Ldn .)   The DNL met r ic
is  very sim ila r  t o t he CNEL met r ic  used  in  Californ ia.   The  only  difference  is  th at  DNL
does  not  in clude  the weight ing pen a lt y for  evening noise  between  7 a nd 10 p .m.
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A.3.1.a FAA-DOD  Gu ide line s

In  1964, t he Federa l Avia t ion  Admin ist ra t ion  (FAA) and t he U .S . Depar tment  of
Defense  (DOD)  published s imila r  documents  sett ing  fort h  guidelines  to assist  lan d  use
p lanning in  a reas subjected t o a ircra ft  noise from  nearby air por t s.   These a re  presen ted
in  Table  A4 .  The guidelines es tablish t h ree zones,  descr ibing the expected  responses
to a ir cra ft  noise from  r esiden t s  of ea ch  zone.  In  Zone 1,  cor responding to  ar eas exposed
to noise  below 65  DNL, essen t ia lly no compla in t s would be  expected, a lthough  noise
could  be a n  occasiona l nu isa nce.  In  Zone 2, cor responding  to 65 t o  80 DNL, individu a ls
may c ompla in , per haps  vigorously.  In  Zone 3, cor respondin g to 80 DNL a nd a bove ,
vigorous  complaint s  would  be  likely and  concert ed  group a ct ion  could  be  expected.

TABLE  A4
Chart  for  Estimating  Response  o f  Communit ies  Exposed  to  Aircraft  Noise
1964  FAA-DOD Guide l ines

No is e  Ra t ing Zone Descript ion  o f Expected  Respon se

Less  than  65  Ldn  100  CNR 1 Essent ially  no complaints  would  be expected.  The  noise
may, however,  in ter fere occasiona lly with  cert a in a ctivit ies
of th e  residents.

65 to 80 Ldn  100 to 115  CNR 2 Individua ls may compla in,  per haps vigorous ly.   Concert ed
group a ction is  possible.

Grea ter  th an 80 Ldn 115
CNR

3 Individua l r eact ion s  wou ld  likely  in clu de repea ted, vigorous
compla int s.   Concert ed group  action m ight  be expected .

Notes:  Ldn  is  t he ma th ematical  n ota tion for DNL – da y-n ight  sound level.  DNL is  s imila r t o CNEL except
tha t  even ing noise (7  t o 10 p.m .) is not a ss igned  a  weigh t ing pen a lty. 

CNR  st ands  for  "community noise r a t ing", a  cumula t ive noise des cript or sim ilar  to Ldn  which is n o longer in
gener a l  us e.

Source: U.S.  DOD 1964.  Cited in  Kr yter  1984,  p.  616.

A.3.1.b HUD  Gu ide line s

In  1971, t he  U.S. Departmen t  of Housing  an d  Urban  Developmen t  pu blished  noise
assessment  guidelines  for  evalua t ing t he acceptability  of sites  for  housing assist ance.
The guidelin es, shown  in  Table  A5 , est ablish  four  classes  of noise  impa ct.   The  first
two ca tegor ies  r efer  t o a reas  ou t side t he 65 DNL contour , t he fir st  a t  a  distance
exceeding the d is tance between  the 65 and  75 DNL contours , t he  second a t  a  lesser
distance.  Hous ing   is  considered  clea r ly accept able in  t he first  ca tegory a nd "normally
acceptable" in  t he second.  Housing is considered "normally unaccept able" in  t he 65 t o
75 DNL range  and  clea r ly u nacceptable inside t he 75 DNL contour .
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TABLE  A5
Site  Exposure  to  Aircraft Noise
1971 HUD  Gu ide li n e s

Di stance  from  s it e  to  t he  cen ter o f t he
area  covered  by  the  pr inc ipal runways Acce pta bility  ca te go ry

Outside the Ldn  = 65 (NEF  = 30, CNR = 100) con tour  a t  a
dist ance grea ter  th an  or  equ a l to th e dist ance between  th e
cont our s  Ldn  = 65 and Ldn  = 75

Clea r ly accepta ble

Outside  the  Ldn  = 65  cont our ,  at  a  dista nce less  tha n  t he
dist ance between t he Ldn  = 65 and Ldn  = 75

Norm ally accept able

Between  the Ldn  = 65 and  Ldn  = 75 con tours Norm ally un accept able

With in  the Ldn  = 75 con tour Clea r ly un accept able

Note: CNR  and NEF  st and for  "community noise r a t ing", an d "noise exposur e forecast ", cumula t ive noise
descript ors  which a re n o longer in  gener a l  us e.

Source: Schult z  an d McMah on 1971.   Cited in  Kryter  1984,  p.  617.

A.3.1.c EPA Gu ide line s

The U.S. En vironment a l  Protect ion  Agency published a  documen t  in  1974 su ggest ing
maximum  noise  exposur e  levels  t o protect  public hea lth  with  an  adequa te margin  of
sa fet y.  These a re  shown  in  Table  A6 .   They  note  t ha t  t he  r isk  of hea ring  loss  ma y
become a  concer n  with  exposure t o noise above  74 DNL.  In ter ference with  ou tdoor
act ivit ies may become a  pr oblem  with  noise levels a bove 55 DNL.  In ter ference wit h
indoor  resident ia l a ct ivit ies  may become  a  problem with  int er ior  noise levels  above 45
DNL.  I f we a ssume tha t  s t andard  const ruct ion  at tenua tes  noise by about  20  decibels,
with  do ors  and  windows closed, a  st andard  est ima te, t h is  corresponds  to an  ext er ior
noise level  of 65 DNL.



A-18

TAB LE  A6

S um m a r y  o f  N o i s e  L e v e l s  Id e n t if i e d  a s  R e q u i s i t e  to  P r o te c t

P u b l i c  H e a l t h  a n d  We l f a r e  w i t h  a n  Ade qu a t e  Marg in  o f  S a f e t y

1974  E P A  Gu id e li n e s

E ffe c t Le v e l Area

H ear ing  Loss 74  Ld n  + All  a r ea s

Ou t door  a ct iv it y i n t er fer en ce

a n d  an n oya n ce

55  Ld n  + Ou t door s  in  r es id en t ia l a r ea s  a n d  fa rm s

a n d  oth er  ou t d oor  a r ea s  w h er e  p eop le

sp en d  w id ely  v a r yin g  a m ou n t s  of  tim e

a n d  oth er  p la ces  in  wh ich  qu iet  is  a  ba sis

for  u se .

59  Ld n  + Ou td oor  a rea s  wh ere  p eople  spen d

lim it ed  am ou n t s  of t im e, s u ch  a s  s ch ool

ya r d s ,  p la yg r ou n d s ,  et c.

In door  a ct iv it y i n t er fer en ce

a n d  an n oya n ce

45  Ld n  + In door  r es iden t ia l  a r ea s

49  Ld n  + O t h er  in d oor  a r ea s  w it h  h um a n

a ct iv it ie s  su ch  a s  s ch ools ,  et c.

N ote : All  Leq  va lu es  fr om  E PA d ocum en t  con ve r t ed  by F AA  t o Ldn  for  ea se  of

com pa r is on  (Ldn  = L eq  (24) + 4  dB ).

Sour ce: U .S .  EP A  1974 .  C i t ed  i n  F AA 1977a ,  p .  26 .

A.3.1.d FAA Land  Use  Gu idance  Sy s tem

In  1977, FAA issued an  advisory circul a r  on  a irport  land u se compa t ibility pla nning
(FAA 1977b).   It  descr ibes land u se guida nce (LUG)  zon es  corresponding t o a ircra ft
noise  of va ryi ng  levels  as  mea sur ed  by four  different  noise  metr ics  ( Exhibit  A5 ).  It
also includes  suggested  lan d  use  noise sensitivity  guidelines  ( Exhibit  A6 ).

In  Exhibit  A5 ,  LUG Char t  I ,  f our  land  use  guidance zones  a re  described,
cor responding to DNL levels  of 55 or  less  (A),  55 to  65 (B),  65  t o 75 (C),  an d 75  and over
(D).  LUG Zone A  is described  a s m inimal exposure, normally requ ir ing no special n oise
cont rol considerat ions.  LUG  Zone B is  descr ibed as  modera te  exposur e  where  land  u se
cont rols  should be considered.  LUG Zone C is  su bject  t o sign ificant  exposu re, a nd
va r ious  land  u se  cont rols ar e  recommended.  In  LUG Z one D,  severe exposu re,
conta inment  of th e  ar ea  with in  a irport  property, or  oth er  positive  cont rol  measu res,  a re
suggested.

In  LUG Char t  II, Exhibit  A6 , most  noise-sensit ive uses  a re suggested  a s  appropr ia te
only wit h in  LUG Zone A.  These in clude  sin gle-family and two-family dwellings, mobile
homes, cu lt u r a l activities, places  of public assembly, an d  resort s  an d  group  camps.
Uses   suggest ed   for   Zones  A an d  B  include  mu lti-fam ily  dwellings  an d  group  quar ter s;
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financia l, persona l, b usiness, governmenta l,  and educat ion a l services;  and
manufactur ing of p recis ion  ins t ruments .  I n  Zones  C and  D, va r ious  manufactur ing,
t ra de, service, resour ce  production,  and  open spa ce  uses  a re  suggested.

A.3.1.e Federa l In teragency  Commit tee  on  Urban  Noise

In  1979, th e  Federa l  Inte r agency Commit tee on  Urban  Noise (FICUN), including
represen ta t ives o f t he Environmenta l P rotect ion  Agency, t he Depar tment  of
Transpor ta t ion , t he Housing an d Urban  Dev elopment  Depar tment , t he Depar tment
of Defense, an d  th e  Vetera ns  Administr at ion,  was  esta blishe d  to coordina te  va r ious
federa l programs  rela t ing to t he  promot ion  of noise-compa t ible  development .   In  1980,
the Commit tee published a  r epor t  which  cont a ined det a iled la nd u se compa t ibility
guidelines  for  var ying DNL n oise levels  (F ICUN 1980).  These a re  p resented  in  Table
A7.  The work of t he In teragency Committ ee was  very impor tan t  a s  it  brought  together
for  th e  first  t ime a ll  federa l agencies with  a  dir ect in volvemen t  in  noise compa t ibility
issues  and  forged  a  genera l consensus  on  land  use compat ibility for  noise ana lys is  on
federa l  projects.

The In teragency guidelines  descr ibe the 65 DNL contour  a s  t he  t h resh old of sign ificant
impact  for  r esident ia l land   u ses  and  a  va r iety of n oise-sensit ive  inst itu t ions  (such  a s
hospitals, nu rsing  homes,  schools, cu ltu ra l  a ct ivit ies, a udit or iums, a nd outdoor  music
shells).  Wit h in  t he 55 t o 65 DNL contour  r ange, t h e gu idelines  note  t ha t  cost  a nd
fea sibilit y factors  were cons idered  in  defin ing r es ident ia l  development  and severa l  of
the ins t itu t ions a s  compa t ible.   In  other  words, t he gu idelines  a re based  not  solely on
the effects  of noise.  Th ey a lso consider  t he cost  and feasibilit y of noise cont rol.
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TABLE  A7

Sugges t ed  Land  Use  Compat ib il it y  Gu ide line s

1980 Federa l  In t eragency  Commi t t ee  on  Urban  No i s e

No i s e  Zones /DNL Leve l s  i n  Ldn

SLUCM

No.

Land  Use

Name

A

0-55

B

55-65

C-1

65-70

C-2

70-75

D-1

75-80

D-2

80-85

D-3

85+

10

11

11.11

11.12

11.13

11.21

11.22

11.31

11.32

12

13

14

15

16

Res ident ia l

Household  Un it s

Single  Unit s  -  deta ched

Single  Unit s  -  sem i-deta ched

Single  Un it s - a t t ached  row

Two Un its  - side  by  side

Two Un its  -  one  a bove th e  other

Apar tmen t s - walk  up

Apa r tmen ts - e leva tor

Group  Qua r t er s

Res iden t ial H otels

Mobile  Home P ark  or  Cou r t s

Tr ansien t  Lodgings

Other  Res iden t ia l

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y*

Y*

Y*

Y*

Y*

Y*

Y*

Y*

Y*

Y*

Y*

Y*

251

251

251

251

251

251

251

251

251

N

251

251

301

301

301

301

301

301

301

301

301

N

301

301

N

N

N

N

N

N

N

N

N

N

351

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

39

Manu fa c tu ri ng

Food  and  kindr ed  products  -

manufactu r ing

Text ile m ill products -  m anufactu r ing

Appar el  and  other  finished  products  made

  from  fabr ics, leat her , an d sim ilar

  ma ter ia ls  - manufactu r ing

Lumber  an d  wood  products  (except

  fu rn itu re) - manufactu r ing

Fu rn iture  a nd  fixtu res  -

  manufactu r ing

Paper  and a llied pr oducts -  m anufactu r ing

Pr int ing,  publishing,  and a llied  indu str ies

Ch em ica ls  and  a llied  pr oducts

manufactu r ing

Pet roleum  refining an d rela ted  in dust ries

Manufac turing  (Cont inued )

Rubber  and  m isc.  plastic products  -

  manufactu r ing

Stone, clay, and  glass  products  -

  manufactu r ing

Pr ima ry meta l  indust ries

Fa bricated  m etal  products  -

manufactu r ing

Profess iona l, scient ific, an d cont rolling

  in st rumen ts; ph otogr aph ic a nd  opt ica l

  goods; watches  and  clocks  -

  manufactu r ing

Miscellaneous  manufactu r ing

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

Y2

25

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

Y3

30

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

Y4

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

40

41

42

43

Tran spor ta ti on , c ommuni ca ti on ,

and  u t i li t ie s

Railroad , r ap id  r a il t r ans it , t r ans it  and

st r ee t  r a ilway t r anspor ta t ion

Mot or  veh icle  t r anspor ta t ion

Aircra ft  t r anspor t a t ion

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y2

Y2

Y2

Y3

Y3

Y3

Y4

Y4

Y4

N

N

N
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TABLE  A7  (Cont inued )

Sugges t ed  Land  Use  Compat ib il it y  Gu ide line s

1980 Federa l  In t eragency  Commi t t ee  on  Urban  No i s e

No i s e  Zones /DNL Leve l s  i n  Ldn

SLUCM

No.

Land  Use

Name

A

0-55

B

55-65

C-1

65-70

C-2

70-75

D-1

75-80

D-2

80-85

D-3

85+

44

45

46

47

48

49

Ma r in e cr a ft  t r anspor ta t ion

Highway a nd  st re et  r ight -of-way

Aut omobile pa rkin g

Communica t ion

Ut ilities

Ot her  t r anspor ta t ion , communica t ion ,

  an d  ut ilities

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y2

Y2

Y2

255

Y2

255

Y3

Y3

Y3

305

Y3

305

Y4

Y4

Y4

N

Y4

N

Y

Y

N

N

Y

N

50

51

52

53

54

55

56

57

58

59

Trade

Wholesale  tr ade

Retail t r ade  - building ma terials,

ha rdware  and  fa rm  equ ipmen t

Retail t r ade  - general  merchandise

Reta il t r ade  - food

Re ta il  t r ade  - au tomot ive, m ar in e  cr a ft ,

  aircra ft  a nd  a ccessories

Reta il  tra de  - appa rel  a nd a ccessories

Reta il t r ade  - furn it u re,  home

fur nishings,

  a nd equ ipmen t

Re tail t r ade  - e at ing and  d r ink ing

  e st ablishmen t s

Oth er  r eta il tr ade

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y2

Y2

25

25

25

25

25

25

25

Y3

Y3

30

30

30

30

30

30

30

Y4

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

60

61

62

62.4

63

64

65

65.1

65.2

66

67

68

69

Servi ce s

Finance , in su rance , and

  rea l  esta te  ser vices

Per sonal  ser vices

Cemet eries

Busin ess  ser vices

Repair  s ervices

Pr ofessiona l  services

Hospita ls,  nur sing homes

Oth er  m edical  facilities

Cont ra ct  constr uction services

Governmen ta l  services

Edu cational  ser vices

Misce llaneous

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y*

Y

Y

Y*

Y*

Y

Y

Y

Y

Y

Y

Y

25*

Y

Y

Y*

25*

Y

25

25

Y2

25

Y2

25

30*

25

25

25*

30*

25

30

30

Y3

30

Y3

30

N

30

30

30*

N

30

N

N

Y4 ,1 1

N

Y4

N

N

N

N

N

N

N

N

N

Y6 ,1 1

N

N

N

N

N

N

N

N

N

70

71

71.2

72

72.1

72.11

72.2

73

74

75

76

79

Cu lt u ra l, e n te rt ai nmen t , a nd

recreat iona l

Cultura l  activities  (including  chu rches)

Na tu re exh ibit s

Public ass embly

Audit oriums, concer t  ha lls

Out door  m usic  shells,  amph ith eat ers

Ou tdoor  spor t s a r en as,  sp ect a tor  spor t s

Amusemen t s

Recrea t iona l act ivities (including golf

  courses,  r iding sta bles, wat er

  r e creat ion )

Resort s  an d  group  camps

Parks

Othe r  cu ltu ra l, e n te r t ainmen t

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y*

Y*

Y

Y

Y*

Y

Y

Y*

Y*

Y*

Y*

25*

Y*

Y

25

N

Y7

Y

Y*

Y*

Y*

Y*

30*

N

N

30

N

Y7

N

25*

Y*

Y*

Y*

N

N

N

N

N

N

N

30*

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N
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TABLE  A7  (Cont inued )

Sugges t ed  Land  Use  Compat ib il it y  Gu ide line s

1980 Federa l  In t eragency  Commi t t ee  on  Urban  No i s e

No i s e  Zones /DNL Leve l s  i n  Ldn

SLUCM

No.

Land  Use

Name

A

0-55

B

55-65

C-1

65-70

C-2

70-75

D-1

75-80

D-2

80-85

D-3

85+

80

81

81.5 t o

81.7

82

83

84

85

89

Resourc e  P roduct ion  a nd

extract ion

Agr icu lt u re (except  lives tock)

Livestock  fa rming and  an imal

breed ing

Agricult ur al-related  a ctivities

Forest ry  a ctivities  an d rela ted  ser vices

Fish ing activities  a nd r elated  services

Mining activities  and  rela ted  ser vices

Ot her  sou rce p rodu ct ion  and ext r act ion

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y8

Y8

Y8

Y8

Y

Y

Y

Y9

Y9

Y9

Y9

Y

Y

Y

Y1 0

N

Y1 0

Y1 0

Y

Y

Y

Y1 0 ,1 1

N

Y1 0 ,1 1

Y1 0 ,1 1

Y

Y

Y

Y1 0 ,1 1

N

Y1 0 ,1 1

Y1 0 ,1 1

Y

Y

Y

NOTES

 1a) Alth ough  loca l condit ions m ay r equ ire r esiden t ial u se, it  is  discouraged in  C-1 an d st rongly discourage d in  C-2.   Th e

absen ce of via ble a lt er na t ive  developmen t  opt ion s  sh ould be de termined a nd a n  eva lua t ion in dicat ing th a t  a  demonst ra ted

community need for  r es iden t ia l u se  wou ld  not  be  met  if developmen t  wer e  prohibited  in  t hese  zones  sh ould  be  conducted

prior  t o approvals.

  b) Where th e  commu nit y  determin es  tha t  r es iden t ia l u se s m ust  be  a llowed  mea su res  t o ach ieve  ou tdoor  to in door  Noise  Level

Redu ct ion  (NLR) of  at  least  25 dB (Zone  C-1) an d 30 dB (Zone C-2)  sh ould be incorporat ed int o building codes an d be

consider ed  in  individual  approvals.   Normal const ruct ion  can  be  expected  to pr ovide a  NLR  of  20  dB, t hus t he r educt ion

requ ir emen t s  a r e oft en s t a ted a s  5, 10, 15 dB ove r  st anda rd  const ruct ion  and  normal ly a s sume  mechanica l ven t ila t ion  and

closed windows yea r  r oun d.  Addit iona l conside ra t ion sh ould  be  given  to modifyin g NLR  levels  ba sed on  peak  noise  levels.

  c) NLR criteria  will  not  eliminat e  out door  n oise  pr oblems.   However , bu ild in g loca t ion  and  s it e  plann ing, d es ign  and  u se  of

be rms  and  ba r r ie r s can  help m it iga te ou tdoor  noise exposu re p a r t icu la r ly fr om  groun d level sour ces.  Measu res  that  red uce

noise at  a  site  should  be used w herever  practical in  preference to  m easures  wh ich only  protect  interior  spaces.

 2 Measu res  to ach ieve  NLR  of 25 m ust  be  in corpor a ted  in to the d es ign  and con st ruct ion  of  port ions  of these  bu ildings  whe re

th e public is  received,  office ar eas ,  noise sens itive ar eas  or  whe re  th e normal  n oise level  is  low.

 3 Measu res  to  achieve  NLR  of 30  must  be in corpora ted in to th e design  and const ruction of port ions of th ese  bu ildings  whe re

th e public is  received,  office ar eas ,  noise sens itive ar eas  or  whe re  th e normal  n oise level  is  low.

 4 Measu res  to ach ieve NLR of 35 mu st  be in corpora ted in to th e design  and con st ruct ion  of  por t ions of th ese  bu ildings  whe re

th e public is  received,  office ar eas  or  whe re  th e normal  n oise level  is  low.

 5 If noise  sensitive  use  in dicat ed  NLR;  if not  u se  is  compat ible.

 6 No buildings.

 7 Land use  compa tible provided  special  soun d  reinforcement  systems  a re  inst alled.

 8 Residen tia l  buildings r equir e  a  N LR of 25.

 9 Residen tia l  buildings r equir e  a  N LR of 30.

1 0 Resident ial  buildings  not  permitt ed.

1 1 Land us e not  re commended,  but  if commun ity decides use  is  necessa ry,  h ear ing pr otection devices sh ould be worn by

per sonnel.
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TABLE  A7  (Cont inued )

Sugges t ed  Land  Use  Compat ib il it y  Gu ide line s

1980 Federa l  In t eragency  Commi t t ee  on  Urban  No i s e

KEY

SLUCM Standard  Land  Use  Cod ing  Manual ,  (U.S. Urban  Ren ewa l Admin ist r a t ion a nd Bu reau  of Public

Roads, 1965).

Y(Yes) Land  Use  an d  related  stru ctu res  compat ible  without  restr ictions.

N(No) Land  Use  an d  relat ed  str uctur es  ar e  not  compa tible an d  should  be  prohibited.

NLR (Noise  Level

Reduct ion ) Noise Level  Redu ct ion  (outdoor  to in door ) to be  ach ieved t h rough  in corpor a t ion  of noise a t t en ua t ion

int o  the  design a nd const ru ction of th e  str uctu re.

Yx(Yes w ith  

restr ictions) Lan d Use an d r elat ed st ru ctur es  gener ally compa tible;  see notes  2  th rough 4.

25,  30, or  35 Lan d Use an d r elat ed st ru ctur es  gener ally compa tible;  mea su re s t o  achieve NLR of 25,  30, or  35 mu st

be  incorpora ted  in to  design an d const ru ction of str uctu re.

25*, 30*, or  35* Land  Use  genera lly  compa tible with  NLR;  however,  mea sur es  to  achieve  an  overa ll noise redu ction  do

not  necessarily  solve  noise  difficulties  an d  additiona l  evalua tion  is  war ra nt ed.

Y* The designa tion of th ese  us es  as  "compat ible" in  th is  zone  r eflects  in dividua l  Feder al  agen cies'

consider at ion of gener al  cost  a nd feasibility  factors  a s  well  as  past  comm un ity  experiences  an d

pr ogram  objectives.  Localit ies, wh en  eva lua t ing th e a pplica t ion of th ese  gu idelin es t o specific

sit ua t ions , may have d iffer en t  concer ns or  goals  t o consider ....

Source: Gu id elines For Considering N oise In  Lan d  Use Plann in g and  Con trol , F eder a l In ter agency Commit tee  on

Ur ban  Noise,  J un e 1980,  p.6.

A.3.1.f ANSI Gu ide line s

In  1980, t he Amer ican  Nat iona l S tandards Inst itu te  (ANSI) published
recommendat ions  for  land  use  compat ibilit y wit h  respect  t o noise (ANSI  1980).  Kryter
(1984, p.  621) notes  tha t  no suppor t ing da ta  for  t he  recommended st anda rd  is  provided.

The ANSI gu idelines  a re  shown  in  Exhibit  A7 .   While  genera lly similar  t o t he Federa l
In teragency guidelines,  t here  ar e  some import an t  differences.  First , ANSI's  lan d  use
cla ssifica t ion  system  is  less  d et a iled.  Second,  th e ANSI st anda rd a cknowledges th e
poten t ia l for  noise effect s  below the 65 DNL level, descr ibing severa l  uses  a s
"margina lly compa t ible" with  noise below 65 DNL.  These  include s ingle-family
residen t ia l (from 55  to  65  DNL),  multi-family  reside n t ia l, schools, hospit a ls, and
auditor iums (60 to 65 DNL),  and m usic shells (50  to 65 DNL).  Oth er  out door  a ctivities,
such  a s pa rks, p laygrounds , cemet er ies , and  spor t s  a renas , a re  descr ibed  a s margina lly
compa t ible  with  noise levels  as  low a s  55 or  60 DNL.



E x hi bit A 7
L A N D U S E C O M P A TI BI LI T Y WI T H Y E A R L Y D A Y- NI G H T A V E R A G E S O U N D

L E V E L A T A SI T E F O R B UI L DI N G S A S C O M M O N L Y C O N S T R U C T E D

9
7

S
P
1
2-

A
7-

9/
8/

9
7

R e si d e nti al - Si n gl e F a mil y,
E xt e nsi v e O ut d o or Us e

L A N D U S E

Ye a rl y D a y- Ni g ht A v e r a g e S o u n d L e v el ( D N L)
i n D e ci b els

6 0 - 7 0 7 0 - 8 0 8 0 - 9 0

R esi d e nti al - M ulti pl e F a mil y,
M o d er at e O ut d o or Us e

Tr a nsi e nt L o d gi n g

S c h o ol Cl assr o o ms, Li br ari es,
R eli gi o us F a ciliti es

H os pit als, Cli ni cs, N ursi n g H o m es,
H e alt h R el at e d F a ciliti es

A u dit ori u ms, C o n c ert H alls

M usi c S h ells

S p orts Ar e n as, O ut d o or
S p e ct at or S p orts

N ei g h b or h o o d P ar ks

Pl a y gr o u n ds, G olf C o urs es, Ri di n g
St a bl es, W at er R e c., C e m et eri es

Offi c e B uil di n gs, P ers o n al S er vi c es,
B usi n ess a n d Pr of essi o n al

C o m m er ci al - R et ail,
M o vi e T h e at ers, R est a ur a nts

C o m m er ci al - W h ol es al e, S o m e
R et ail, I n d., Mf g., Utiliti es

Li v est o c k F ar mi n g, A ni m al
Br e e di n g

A gri c ult ur e ( E x c e pt Li v est o c k)

E xt e nsi v e N at ur al Wiil dlif e a n d
R e cr e ati o n Ar e as

R esi d e nti al - M ulti St or y,
Li mit e d O ut d o or Us e

C O M P A TI B L E

WI T H I N S U L A TI O N

M A R GI N A L L Y C O M P A TI B L E

I N C O M P A TI B L E

S o ur c e:  A N SI 1 9 8 0.  Cit e d i n Kr yt er 1 9 8 4, p. 6 2 4.

5 0 - 6 0

Ve nt ur a Co u nt yVe nt ur a Co u nt yVe nt ur a Co u nt yVe nt ur a Co u nt y
AI R P O R T L A N D U S E P L A N

Ve nt ur a Co u nt yVe nt ur a Co u nt yVe nt ur a Co u nt yVe nt ur a Co u nt y
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A.3.1.g F.A.R. P art  150  Guid elin es

The FAA adopt ed  a  r evised  and s implified ve r sion  of t he Federa l In teragency
guidelines  when  it  p romulgat ed F .A.R. Pa r t  150 in  t he ea r ly 1980s.  (The In ter im  Ru le
was  adopted  on  J anuary  19,  1981.  The fina l  ru le  was  adopted on  December  13,  1984,
publish ed in  t he Federa l Register  on  December  18, a nd  became effect ive  on  J anuary
18, 1985.)  Among th e changes ma de by FAA were t he use of a  coar ser  land  use
cla ssifica t ion  system  and  th e  deletion  of an y  reference  to an y  poten tia l  for  n oise
impact s  below the 65 DNL level.  The determina t ion  of t he com pa t ibilit y of va r ious
land  uses  with  va r ious  noise levels, h owever , is  very s imila r  t o t he In teragency
determina t ions (F ICUN 1980).

Exh ibit  A8  list s t he F .A.R. Pa r t  150  land  use  compa t ibility guidelin es.  Th ese  a re only
guidelines.   P a r t  150 explicitly  st a tes  th at  determ ina tions  of noise  compat ibilit y and
regu la t ion  of land  use a re pu rely loca l responsibilit ies.  La cking  any specific gu idance
provided by S ta te law or  r egu la t ion , loca l a irpor t  sponsors  a round  the count ry  t ypically
use  the Pa r t  150 land  use guidelines  a s  is  when  developing noise compa t ibility  st udies
under  F .A.R. Pa r t  150.

A.3.2 CALIFORNIA NOISE COMPATIBILITY REGULATIONS
AND GUIDELINES

In  Californ ia,  th e  CNEL (commun ity  noise  equivalent  level) metr ic is  used  inst ead  of
the DNL met r ic.   They  a r e a ct ua lly  very  similar .  DNL accumula tes  t he  t ota l  noise
occurr ing du r ing a  24-hour  per iod, wit h  a  10 decibel pena lty applied t o noise occurr ing
between  10:00 p .m. and  7:00  a .m .  T he  CNEL metr ic is  the  same except  t ha t  it  a lso
adds  a  4.8  decibel  pena lty for  noise occurr ing between 7:00  p.m.  and 10:00 p.m.   There
is  lit t le  a ctua l  difference between t he  two met r ics  in  p ract ice.  Ca lcu la t ions  of CNEL
and  DNL from t he  same da t a  genera lly yield va lues with  less  t han  a  0.7 decibels
difference (Ca lt rans  1983, p . 37).

Ca liforn ia  law sets  t he st anda rd for  t he acceptable level of a ircra ft  noise for  person s
res id ing nea r  a irpor t s a s  65 CNEL (Californ ia  Code of Regu la t ions, Tit le  21,  Chapter
2.5, Subchapt er  6, Sect ions 5000 et  seq.) .  F ou r  t yp es  of land  uses  a re  defined  a s
incompa t ible  with  noise abo ve  65  CNEL: residences, schools, hospitals  and
conva lescent  homes,  an d places of worsh ip.   These land u ses  a re  regar ded  a s
compa t ible  if t hey ha ve been insu lat ed t o a ssu re an  in ter ior  sound level, fr om  a ir cra ft
noise, of  45 CNEL.  They a re a lso t o be considered  compat ible if an  aviga t ion  easement
over  t he proper ty h as  been  obta ined  by t he a irpor t  opera tor .

Ca liforn ia  noise in su la t ion  sta nda rds  a pply  to new hotels,  motels, a pa r tmen t  bu ildin gs
and  other  dwellings  not  including  deta ched  s ingle family homes.   They require  t ha t
"in ter ior  noise levels  a t t r ibu table t o ou tdoor  sources  sha ll not  exceed  45 decibels  (based
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on  the DNL or  CNEL met r ic) in  any habitable r oom."  In  add it ion, any  of th ese
residen t ia l st ructures p roposed  with in  a  60 CNEL noise contour  r equ ire a n  a coust ica l
an alysis  t o sh ow t ha t  t he pr oposed  des ign  will  meet  t he a llowable in ter ior  noise level
st anda rd.  (Ca liforn ia  Code  of Regu la t ions, Tit le 24, P a r t  2, Appendix Ch apt er  35.)

In  t he 1993 A irport  Land  Use Planning Handbook  (Hodges  & Shut t  1993, p.  3-3) land
use  compa t ibility  guidelines  a re su ggest ed for  u se in  t he pr epa ra t ion  of compr ehensive
a irpor t  la nd u se plans.   The gu idelines suggest  t ha t  no resident ial  u ses  sh ould be
permitt ed with in  t he 65 CNEL  noise contour .  In  qu iet  communities,  it  is  r ecommended
tha t  t he  60 CNEL should  be used  a s  t he maximum  permissible noise level for
residen t ia l u ses.   At  ru ra l  air por t s,  it  is  noted t ha t  55 CNEL may be suit abl e  as  a
ma ximum permissible noise  level for  r esident ial  uses.

These guidelin es a re sim ila r  t o t hose proposed in  an  ea r lier  edit ion  of t he Airport  Land
Use Planning  Handbook  (Metr opolita n  Transport a t ion  Commission  1983,  p.  50).   The
older  gu idelines  had  a  more deta iled  list  of  land u se  compat ibilit y cr it er ia , a lthough  the
recommended  lowest  t h resh olds  for  r esiden t ia l land  use compa t ibility wer e essen t ia lly
the same.

A.3.3 NOISE  COMPATIBILITY STANDARDS IN  OTHER COUNTIES

A.3.3.a Impe rial County

The noise compa t ibility  st anda rds u sed by the Imper ial  County ALUC a re shown  i n
Table  A8 .  They  consider  a ll land  uses  a t  least  margina lly accept able  with  noise levels
below 60  CNEL.  Between  55  and 60 CNEL, s ingle  family h omes, nu r sing home s,
schools, chu rches, amph ithea t ers  a nd s imila r  u ses  a re considered m argina lly
acceptable.  The st anda rds  not e t ha t  out door  a ct ivit ies  may be disturbed a s  will indoor
act ivit ies with  windows open .   The st anda rds r equire  t ha t  bu ildings include adequa te
noise  at t enua t ion  a nd  be  designed t o a llow windows to remain  closed.

Severa l noise-sensitive  uses, including  single fam ily  homes,  nur sing  homes,  schools ,
and  amphithea ters,  ar e  considered  u na ccepta b le  i n  a reas exposed t o noise above 60
CNEL.  Chu rches,  auditoriums, an d  concert  ha lls  a r e u nacce ptable above 65 CNEL.
Severa l other  uses , including offices , r eta il t r ade, lives tock  bre eding, pa rks , and
outdoor  specta tor  sport s  a re  considered unacceptable with  noise above 70 CNEL.

A.3.3.b Riverside  County

The Ri verside Coun ty noise compa t ibility st anda rds  a re sh own  in  Table  A9 .  Thes e
were t aken  directly from  the 1983 Airport  Land  Use  Planning Handbook  (Met ropolita n
Transpor ta t ion  Commission  1983,  p.  50.)  With  respect  t o residen t ia l compa t ibilit y, t he
County es tablishes  differen t  s t andard s  for  a ir  ca r r ier /milit a ry a irpor t s and genera l
avia t ion  airports.   The  Coun ty’s   concern  for  lan d  use  compa tibility  begins  a t  t he  6 0
CNEL level.
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Y ( Y e s) L a n d Us e a n d r el at e d str u ct ur es c o m p ati bl e wit h o ut r estri cti o ns.

N ( N o) L a n d Us e a n d r el at e d str u ct ur es ar e n ot c o m p ati bl e a n d s h o ul d
b e pr o hi bit e d.

N L R N ois e L e v el R e d u cti o n ( o ut d o or t o i n d o or) t o b e a c hi e v e d
t hr o u g h i n c or p or ati o n of n ois e att e n u ati o n i nt o t h e d esi g n a n d 
c o nstr u cti o n of t h e str u ct ur e.

2 5, 3 0, 3 5 L a n d Us e a n d r el at e d str u ct ur es g e n er all y c o m p ati bl e; m e as ur es t o 
a c hi e v e N L R of 2 5, 3 0, or 3 5 d B m ust b e i n c or p or at e d i nt o d esi g n
a n d c o nstr u cti o n of str u ct ur e.

N O T E S

1 W h er e  t h e  c o m m u nit y  d et er mi n e s  t h at  r e si d e nti al  or  s c h o ol  u s e s  m u st  b e
all o w e d, m e as ur es t o a c hi e v e o ut d o or t o i n d o or N ois e L e v el R e d u cti o n ( N L R) of
at  l e ast  2 5  d B  a n d  3 0  d B  s h o ul d  b e  i n c or p or at e d  i nt o  b uil di n g  c o d es  a n d  b e
c o n si d er e d  i n  i n di vi d u al  a p pr o v al s.  N or m al  r e si d e nti al  c o n str u cti o n  c a n  b e
e x p e ct e d t o pr o vi d e a N L R of 2 0 d B, t h us, t h e r e d u cti o n r e q uir e m e nts ar e oft e n
st at e d  a s  5,  1 0,  or  1 5  d B  o v er  st a n d ar d  c o n str u cti o n  a n d  n or m all y  a s s u m e
m e c h a ni c al  v e ntil ati o n  a n d  cl os e d  wi n d o ws  y e ar  r o u n d.  H o w e v er,  t h e  us e  of
N L R crit eri a will n ot eli mi n at e o ut d o or n ois e pr o bl e ms.

2  M e as ur es t o a c hi e v e N L R of 2 5 d B m ust b e i n c or p or at e d i nt o t h e d esi g n a n d
c o nstr u cti o n of p orti o ns of t h es e b uil di n gs w h er e t h e p u bli c is r e c ei v e d, offi c e
ar e as, n ois e s e nsiti v e ar e as, or w h er e t h e n or m al n ois e l e v el is l o w.

3  M e as ur es t o a c hi e v e N L R of 3 0 d B m ust b e i n c or p or at e d i nt o t h e d esi g n a n d
c o nstr u cti o n of p orti o ns of t h es e b uil di n gs w h er e t h e p u bli c is r e c ei v e d, offi c e
ar e as, n ois e s e nsiti v e ar e as, or w h er e t h e n or m al n ois e l e v el is l o w.

4 M e as ur es t o a c hi e v e N L R of 3 5 d B m ust b e i n c or p or at e d i nt o t h e d esi g n a n d
c o nstr u cti o n of p orti o ns of t h es e b uil di n gs w h er e t h e p u bli c is r e c ei v e d, offi c e
ar e as, n ois e s e nsiti v e ar e as, or w h er e t h e n or m al n ois e l e v el is l o w.

5 L a n d  u s e  c o m p ati bl e  pr o vi d e d  s p e ci al  s o u n d  r ei nf or c e m e nt  s y st e m s  ar e
i nst all e d.

6 R esi d e nti al b uil di n gs r e q uir e a N L R of 2 5.

7  R esi d e nti al b uil di n gs r e q uir e a N L R of 3 0.

8  R esi d e nti al b uil di n gs n ot p er mitt e d.

S o ur c e: F. A. R. P art 1 5 0, A p p e n di x A, T a bl e 1.
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TAB LE  A8

N o i s e  Com pa t i b i l i t y  C r i t e r i a

Im p e r ia l  C o u n t y  Ai rp o r t  L a n d  U s e  Comp a t i b i li ty  P l a n

C NE L, d B A

LAND  U S E  C ATEGORY 50 -55 55 -60 60 -65 65 -70 70 -75

R e s i d e n t ia l

s ingle  fam i ly , n u rs ing  h om es ,  m obi le  h om es

m u lt i-fa m ily,  a p a r t m en t s,  con d om in ium s

+

++

o

+

-

o

--

--

--

--

P u b l i c

sch ools,  libr a r ies ,  h osp it a ls

ch u r ch es ,  a u d it or ium s,  con cer t  h a lls

t r a n spor t a t ion ,  par k in g, cem eter ies

+

+

++

o

o

++

-

o

++

--

-

+

--

--

o

Comm e r c ia l  a n d  In d u s t r i a l

offices ,  r et a il  t r a d e

ser vice  com m ercia l , wh olesa le  t r a de ,

  w a r eh ou s in g,  ligh t  in d u st r ia l

gen er a l  m a n u fa ctu r ing,  u t i l i t ies ,  extr a ct ive

  in d u s tr y

++

++

++

+

++

++

o

+

++

o

o

+

-

o

+

Ag r ic u l t u ra l  a n d  R e c r e a t i o n a l

cr op la n d

lives t ock  b r eed in g

p a r k s , p la yg r ou n d s , zoos

gol f cou r ses , r id in g s t a b le s , w a t er  r ecr ea t ion

ou t d oor  s p ect a t or  s p or t s

am p h it h ea t er s

++

++

++

++

++

+

++

+

+

++

+

o

++

o

+

+

+

-

++

o

o

o

o

--

+

-

-

o

-

--

LAND USE AVAILABILITY INTERPRETATION/COMMENTS

++ Clea r ly Accept able The activities  a ssocia ted wit h  the specified la nd u se can  be car r ied out  with
essen tia lly no in ter feren ce from  th e noise exposu re.

+ Norm ally Accept able Noise is  a  factor t o be consider ed in  th a t  s light  int erferen ce with  ou tdoor a ctivit ies
may  occur .   Conventiona l  const ru ction  m ethods  will eliminat ed  most  n oise
intru sions  u pon  indoor  a ctivities.

o Margina lly Accept able The in dica ted  nois e exposure will  cause modera te in ter ference with  ou tdoor
activities  and wit h  indoor  activities  when  windows a re open.  Th e land u se is
acceptable  on  the condit ion s  tha t  ou tdoor  act ivit ies  a re min im al a nd  const ruct ion
feat ures wh ich pr ovide su fficien t  noise a t tenua t ion  a re u sed  (e.g.,  inst a lla t ion  of air
condit ion ing so t ha t  windows  can  be kep t  closed).  Under  other  circumstances , t he
land  u se  should  be  discour aged.

- Norm ally Unaccept able Noise wil l crea te substan t ia l in ter ference with  both  out door a nd in door a ctivit ies . 
Noise in t rusion u pon in door  activities  can  be m it igat ed by r equ ir ing specia l noise
insu lat ion  const ru ction.   Land u ses wh ich  have convent iona lly const ru cted
st ructu res a nd/or  involve ou tdoor  activities  wh ich would be disr upt ed by n oise
should  genera lly  be  avoided.

-- Clea r ly Unaccept able Unaccepta ble noise int ru sion u pon lan d u se a ctivities  will  occur .   Adequa te
st ru ctu ra l  noise insula tion is  not  p ra ctical  un der  m ost  circumst ances.   The
indicat ed la nd u se should be a voided u n less  st rong overr iding factors p revail and it
should  be prohibited  if out door  a ctivities  ar e  involved.

Sour ce: Hodges & Shut t  1991,  p.  2-15.
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At  a ir  ca r r ier  and m ilita ry a irport s, n ew h ousing is  permit ted in  the  60  to 65 CNEL
ar ea,  but  a coust ical  report s  an d  noise  easemen ts  a re  r equired.  New housing  is  to  be
discouraged in  t he 65 t o 70 CNEL r ange.  When permitt ed, homes  should  be soun d-
insu lat ed and noise easements  should be requ ired.   Mobile  homes  a re pr ohibit ed in  t he
65-70 CNEL a re a .   New  homes a re  prohibited in  a reas exposed t o noise above 70
CNEL.  Hotels  and  motels  may be perm itt ed  if needed noise  insula t ion  is  included.

At  genera l avia t ion  a irport s, t he noise compa t ibility cr it er ia  used a t  a ir  ca r r ier /milita ry
a irpor t s  apply a t  t he  next  lower  CNEL levels .  Single family homes a re discouraged in
the 60 t o 65 CNEL a rea  and mobile  homes  a re  pr ohibited.   When  permitt ed ins ide th e
60 CNEL cont our ,  homes  should  be  soun d-insu lat ed.

At  all  airport s,  ins t itu t iona l u ses  a re  discouraged in  a reas exposed t o noise above 60
CNEL.  Outdoor  amphithea ters  a re pr ohibit ed in  a rea s a bove 65 CNEL.  Commercia l
uses  with in  t he 70 CNEL r ange, and indust r ia l  u ses wit h in  t he 75 CNEL r ange, a re
permitt ed on ly after  an  ana lysis  of noise reduct ion  requirements.

A.3.3.c San  Mateo  County

San  Mateo County h as  diffe ren t  noi se compat ibility cr it er ia  a t  genera l avia t ion
a irpor t s  t han  a t  it s  a ir  ca r r ier  a ir por t  (S an  F rancisco In terna t iona l).  At  t he genera l
avia t ion  a irport s,  th e 55 CNEL contour  is  set  a s  t he noise impa ct  bounda ry, while  th e
65 CNEL contour  is t he noise impa ct  bounda ry a t  Sa n  F rancisco In terna t iona l.

At  genera l avia t ion  a irport s, n ew h ousing  and in st itu t iona l developmen t  is  permitt ed
with in  the  55 t o 60 CNEL contours  on ly after  an  a coust ica l  an a lysis  is  done and  needed
noise  insu l a t ion  fea tu res  a re in cluded in  t he bu ildin g design .  New h ousing and
ins t itu t ions  a re not  permit ted  with in  the 60 CNEL contour .

At  San  F rancisco In terna t iona l Airpor t , hous ing  and  ins t itu t iona l u ses  a re  considered
compa t ible  with  noise below  65 CNEL.  These u ses  a re  not  permitt ed in  a reas  exposed
to noise above 70 CNEL.  Between 65 a nd 70 CNEL, th ese uses  a re permit ted only
after  an  a coust ica l  an a lysis  is  conducted and needed  noise insu la t ion  incorpora ted  in to
the bu ildin g design .

At  both  gener a l  aviat ion  a irport s  an d  San  Fr an cisco Int ernat iona l, commercial  uses,
hotels, and  ou tdoor  r ecrea t iona l u ses  a re  compa t ibl e  with  noise below 70 CNEL.
Indust r ial  u ses  a re  compa t ible  with  noise below 75 CNEL.

A.3.3.d San ta  Barbara  County

The Sa nta  Ba rba ra  Coun ty noise compa t ibility  sta nda rds  a ddress  on ly a  few types  of
land   u se   a nd  a re   not   a s  comprehensive as  t he st anda rds in  t he other  count ies  (Santa
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Barbara  Coun ty  ALUC 1993, p.  42).   The County prohibits  n ew  ins t itu t iona l land  uses
such  a s  schools, h ospita ls, conva lescent  homes, a nd  other  in -pa t ien t  hea lth  ca re
facilit ies with in  t he 65 CNEL noise contour .   Mult i-family resident ial  development  is
permitt ed  in  a reas exposed  to noise above  65 CNEL subject  t o an  a coust ica l  an alysis
showing tha t  st ructures  have been  designed t o limit  int er ior  noise levels  to  45 CNEL.
In  the  a rea  between 60  and  65  CNEL, resident ial  uses  a re  permitt ed  subject  t o an
acoust ica l an a lys is  showing t ha t  a ll st ructures  have  been  design ed to limit  in ter ior
noise levels  to  45 CNEL.

A.4 ALTERNATIVE SAFETY  COMPATIBILITY  POLICIES

A.4.1 FEDERAL SAFETY STANDARDS AND GUIDELINES

The Federa l Avia t ion  Admini s t r at ion  has  defined a reas in  t he immediate  runway
environment  which  must  be  kept  free of obstructions.   The  lar gest  is  th e  r u nway
protection  zone (RPZ),  a  t rapezoida l  ar ea  off t he runway end.   The size of t he  RP Z
var ies depending on  the type of ap p roach  t o t he r unway.  I t  is  sma llest  for  visua l
approaches  and la rges t  for  pr ecision  in st rumen t  approaches.  Exhibit  A9  s hows  the
ba sic configura t ion  of t he RPZ.  FAA recommends tha t  t he  a rea  with in  the  RPZ be  kept
free of st ructu res  and people and advises  a irpor t  propr ietor s  t o  secure t it le  t o  t he a r ea .

Exh ibit  A9  a lso shows  the runway approach  a r ea .   With in t h is  a rea ,  FAA is  concerned
only t ha t  object s  not  be a llowed  to pen et ra te a n  imaginary su r face sloping  upward  from
the ru nway end.   FAA ha s  no official  policies  regarding  the  u se  of t he land  benea th  the
appr oaches, a lthough  it s policies  permit  t he u se  of Airport  Improvemen t  P rogram
fun ds  for  proper ty acquisit ion  up t o 5,000 fee t  off t he  end  of the runway (FAA 1989,
Par . 602.b(2), p .70).  Th is  is  a  clea r , a lthough  implicit , a cknowledgment  of t he need  for
compa t ible  use  of t h is  proper ty to p rotect  t he in teres t s of t he  a irpor t  and t he genera l
public.

A.4.2 SAFETY GUIDELINES  IN  OTHER STATES

This  sect ion  br iefly  summarizes  sa fe ty st a nda rds a nd guidelines u sed in  selected
sta tes.

A.4.2.a Arizona  -- P ima  Coun ty

Pima  County Ar izon a  has  adopted  a irpor t  environs  zoning  establishing  compa tible  use
zones  a round  each  a irport  wi th in it s  jur isdict ion .   (See P ima  County Code,  Chapter
18.57.)  The ordinance establishes  t h ree zon es  based  on  sa fet y  concerns:  th e  RSZ
runway sa fety zone,  t he  CUZ-1  compa tible  use  zone,  and  th e  CUZ-2  compa tible  use
zone.



E x hi bit A 9 
R U N W A Y P R O T E C TI O N Z O N E S A N D

A P P R O A C H A R E A S

9
7

S
P
1
2-

A
9-

9/
8/

9
7

C A T E G O R Y

P A  R T  7 7 A P P R O A C H A R E A

L 2

R U N W A Y P R O T E C TI O N Z O N E

L 2

W 1 W 2 W 3 L 1 L 2

W
1

W
2

W
3

S O U R C E:  F e d er al A vi ati o n A d mi ni str ati o n

R U N W A Y
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2.  N o n pr e ci si o n i n str u m e nt f or l ar g er t h a n
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The RSZ zone is immedia tely  off t he runway ends.  Developmen t  is s t r ict ly limited in
th is  zone  a s  t he  land  m ust  remain  in  open  spa ce.  At  gener a l  aviat ion  a irpo rt s, t h is
a rea  is  typica lly 1,500 feet  long an d 1,500 feet  wide.

The CUZ-1 zone is  applied off t he end of t he RSZ zone a t  a ir  ca r r ier  and m ilita ry
airports.   Dimensions  of t he  CUZ-1 zone a t  a ir  car r ier  a irport s  a re  1,500 feet  wide by
2,000 to 3,500 feet  long, depending on  the  ru nway approach.  At  m ilita ry  airport s,  t he
zon e is 3,000 feet  wide  by 5,000  feet  long.  Poten t ia lly hazardous la nd  u ses  a re
prohibited  a s  a re uses  a t t ract ing la rge  numbers  of people.  S t ructures  a re not
permitt ed t o occupy over  35% of t he lot  a rea .

The CUZ-2 zone is  applied off t he end of t he RS Z zone  a t  sma ller  genera l avia t ion
airports.   I t  h a s  sim ila r  use  r estr ictions  a s  th e  CUZ-1  zone,  but  permits  str uctu res  t o
occupy up t o 45% of t he lot  a rea .  Off non-pr ecision  runways, it  is 2 ,000  feet  long a nd
1,500  feet  wide.  Off pr ecision  runways, it  is  3,500 feet  long and 1,500 feet  wide.

A.4.2.b . Lou is iana

The S ta te of Louis iana  has  prepared  a  model a irpor t  haza rd  zon ing or dinance  for  u se
a t  la rger  t han  u t ilit y a irpor t s in  t he st a t e.   Th e ordinance proposes  heigh t  cont rol
standa rds  gener a lly based on  F .A.R. Pa r t  77.   It  a lso proposes  sta nda rds  for  t h ree land
use  sa fety  zones.

Safety Zone  A is  defined  a s  t he  a rea  with in  t he  a pproach zone  wh ich  extends  ou tward
from  the  pr ima ry  su rface  a  dist ance equa l  to two-thirds  of t he  pl anned lengt h  of t he
runway.  In  t his  ar ea  only  open  space  uses  ar e  perm itted.   Stru ctu res  a nd  above-
ground  o bst ruct ions  a re not  permit ted, n or  a re uses  which  would  a t t ract  a  gr oup of
persons.

Safety Zone B extends ou tward  from  the end  of Zone  A a  d is tance equa l t o one-th ird
of th e  plan ned  length  of th e  runway.  Certa in  uses  a re  specifica lly  pr ohibit ed, in cluding
chu rches, hospitals, schools, th eat ers,  stadiums, hotels  a nd  other  places  of public
assembly.  The building an d popula t ion  densit ies  of other  uses  a re  rest r icted.

Safety Zone  C  is subject  on ly to heigh t  limita t ions.  I t  includes  a ll  tha t  a rea  with in  t he
hor izonta l  zone.   This  cor responds t o t he F .A.R. Pa r t  77 hor izonta l  sur face.

A.4.2.c Oregon

The St a te  of Oregon  has  suggest ed t ha t  loca l  communities  u se t he inn er  p a r t  of t he
approach  a rea ,  extending from  2,500  to 5,000 feet  off t he end  of t he p rimary  su r face,
a s   an   ar ea   with in   which  land  u se  cont rols  should  be  considered.  The  Sta te  a dds  th at
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"loca l condit ions  may r equire addit iona l a reas  of la nd  use cont rols...", a lthough  it  does
not  provide specific gu idance (OrDOT 1981, p . 67).

A.4.2.d Wiscon sin  -- Brown  Coun ty

Brown  Coun ty has es tablish ed a irport  pr otection  zoning in  t he vicin it y of Au st in
St raubel Airport  near  Green  Bay  (Coons 1989,  p.  30).   The ordinance est ablishes t h ree
over lay zon es.  Zon e A is  r efer red  to a s  t he  "noise cone/crash  hazar d zone".   It  extends
off th e  end  of each  r unway an d  includes  th e  65  Ldn  contour  a rea .  Residen t ia l
development  is  not  permitt ed in  t he a rea ,  nor  a re  hospit a ls,  churches,  schools,  th ea ters
and  other  places  of public a ssembly or  u ses  a t t ract ing la rge popula t ions  of birds.   Zone
B is  the over fligh t  noise zon e.  Resident ia l density l imit s  a re established and  sound
insulat ion  is  required.   Zone  C  establishes  only  height  limits.

A.4.3 CALIFORNIA SAFETY GUIDELINES

The 1993 Airport  Land  Use Planning H andbook  includes  suggested  sa fety
compa t ibility cr iter ia  (Hodges  & Shut t  1993,  p.  3-3).   The document  emphasizes th a t
th ese a re  not  t o be  cons idered  st a te-manda ted  st andards, bu t  a re suggest ions  for
considera t ion  by a irport  land  use  comm issions.   The  suggested  sta te  cr iter ia  a re  listed
in  Table  A1 0 .   The genera l configura t ion  of t he su ggest ed sa fety zones is  sh own  in
Exh ibit  A10 .   Six sa fety  zones  a re  suggest ed: runway protection  zones,  inner  sa fety
zones, inner  t urn ing zones, ou t er  sa fety  zones,  sideline zones,  an d a  t ra ffic pa t tern
zone.

A.4.3.a Runway P ro te c tion  Zone

The runway protection  zones (RPZ) would cor respond t o t he a reas delinea t ed  b y
Federa l cr iter ia.   According to  th e suggest ed guideli nes,  no st ructures  and no
assemblages  of people would  be permit ted  in  t hese a reas.  Airpor ts  w ould be
encouraged to  own  the proper ty in  t he runway protection  zone.

A.4.3.b Inner  Sa fe ty  Zones

The inner  sa fety zone (ISZ) is suggest ed a s a  r ecta ngula r  a rea  cen tered  on  the  extended
runway center line immediately beyond t he runway  pr otect ion  zone.  It  would have a
width  of 500 to 1,000 feet  and  a  length  of 1,500 to 2,500 feet  depending on  t he length
of t he r unway.
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TABLE A10

Sugg ested  Safety  Compatibi l i ty  Cri ter ia

State  o f  Cal i fornia

Compat ib il it y  Zone

De l ineat ion Sugg ested  Compatibi l i ty  Cri ter ia

! Up t o 6 zon es  ba sed u pon  r ela t ive  r isk  of

a ir cra ft a cciden ts in  ea ch a r ea . 1

! Ta ke in to accoun t  t ypica l fligh t  t r acks

and a r ea s over flown  by  a ir cra ft  a t  low

altit ude.

! Cons ider  in s t rumen t  a r r iva l and

departu re  routes.

! Runway  Pr otection  Zones:

-- No  structur es.

-- No assem blages  of people.

-- Encourage a irpor t  t o own  the pr oper ty.

! Inner  Safety  Zones:

-- P referably no res iden t ial u ses  or,  a t  most , very low den sit y.

-- Lim it ot her  u ses  t o ones wh ich a t t r act r ela t ively few people

an d  leave  substant ial  areas  without  stru ctu res.

-- Pr ohibit  bulk  storage  of flammable  or  h azardous  ma terials.

-- Pr ohibit  schools, hospitals,  nur sing  homes.

-- Ma in ta in  a s m uch  open  la nd a s p oss ible  by  clu st er in g of

deve lopmen t .

! Inner  Turn ing  Zones:

-- Res iden t ial u ses  only a t  ver y low den sit y

-- Restr ictions  on  other  uses  similar  to  Inn er  Sa fety  Zone.

! Outer  Sa fety  Zones:

-- No  urban  density  residential  subdivisions.

-- Ot her  u se s l im it ed  to ones  with  modera te con cen t ra t ion s of

people.

-- Avoid  schools, hospitals,  nur sing  homes.

-- Ma in ta in  a s m uch  open  la nd a s p oss ible  by  clu st er in g of

deve lopmen t .

! Sideline  Zones  (Areas  Adjacent  to  Runways)

-- All  common a viation-rela ted  u ses  acceptable.

-- Lim it n on-avia t ion u ses , on- or off-a irpor t ,  to low-int en sit y

activities.

-- Pr ohibit  schools, hospital,  nur sing  homes.

! Tra ffic Pa tt ern  Zone:

-- Avoid  high-density  residen tial  u nless  cluster ed to  leave  open

a reas  in  be tween .

-- Avoid  activities  with  very  high concent ra tions  of people.

-- Avoid  schools, hospitals,  nur sing  homes.

1 See  Exhibit  A10  for  suggestions  regar ding safety  zone  sha pes  and  dimensions.

NOTE: These cr it eria  sh ou ld  be t rea ted  as  gen era l suggest ion s for con sidera tion  by  in d iv id ual ALUCs, n ot  as  st ate-

m anda ted stan dards.   E conom ic and t echn ical  feasibility  m ay n eed t o  be tak en int o accoun t  when settin g criteria

for  ind ividu al  airports.

S ource: Hodges & S hu tt  1993,  p.  3-3.

Within  th is a rea  housing would  be prohibit ed if  possible.  At  most , housing would  be
permitt ed at  very  low densities  -- ten  acres  or  more  per  dwe lling.  Permitt ed u ses
would  be  ones  which  a t t ract  r ela t ively few people and  leave  substan t ia l open  space
ar eas.  Maximum  concent ra t ions of people should be  limited t o no more than  40 to  60
per  acre.  Sch ools , hospita ls , and  nursing homes  would  be p rohibited  a s would  bu lk
stora ge of flammable  or  h aza rdous  m at erials.
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Development  should  be clu stered  to a llow for  t he preserva t ion  of  a s  much  open  land a s
possible.  At  l ea st  5 0 percen t  u sea ble open  space sh ould be  pr ovided  with in  an
approximately 500-foot  wide st r ip  a long th e extended  runway cen ter line.  An a verage
of 25 t o 30 percent  of useable open  space should  be provided th rough out  the  ent ire  ISZ.
(Useable open  space  involves a rea s of land la rge  enough  to provide a  possibility for  a
sa fe forced landing by an  a ircra ft .   Areas a s  sma ll  as  300 by 75 feet  (0.5 acre)  ca n  be
su itable  for  sma ll a ir cra ft .   T he a reas  must  be r ela t ively level and  be free of objects
su ch  a s la rge t rees, overhea d wires , and poles.)

A.4.3.c Inner  Turn ing  Zones

Inner  t u rn ing zones (ITZ) would be  r ough ly t r iangu la r  a reas  on  each  side of t he RPZ
and  ISZ.   Their  out side  boun daries  would  be  defined by lines d rawn  a t  45-degree
angles  from  the ext ended  runway cen ter line beginning a t  t he edge of t he pr imary
su rface.  (The  pr ima ry  su rface  extends  200  feet  pa s t  t he r unway end.)  They would
have a  length  of 2,500 t o 5,000 feet , dependin g on t he len gth  of t he r unway.

With in  t he ITZ,  r esident ia l u ses  would  be permit ted  on ly a t  very low  den sit ies, r anging
from  2 t o 10 a cres per  dwelling.  Concen t ra t ions of people  should be limited  to 40 t o 100
people  per  a cre.  Other  uses  would  be  restr icted  a s  suggested  for  t he  ISZ.  At  least  15
to 20 percent  of t he zone should remain a s  open  spa ce.

A.4.3.d    Ou t er Sa fe ty  Zones

The ou ter  sa fety zone (OSZ) would be a  r ectangula r  a rea  centered on  the e xtended
runway cen ter line.  I t  would  be 500 to 1,000 feet  wide and  would  ext end from  2,500 to
5,000 feet  beyon d the ISZ.

Residen t ia l developmen t  would  be permit te d, bu t  only a t  less t han  “urba n  density.”
Minimum  lot  sizes  should be limit ed t o two to five a cres.   Other  permitt ed  uses  would
be those with  modera t e  con cent ra t ions of people, r anging from  60 to 100 per  a cre.
Schools, hospita ls , and  nu rsing homes would be avoided.   As  much  open  spa ce a s
possible would  be provided  by clust er ing  development .   Approxima tely 25 t o 30 percent
usea ble  open  space would be  pr ovided  with in  a  500-foot  wide st r ip  a long th e extended
runway cen ter line, and 10  to 15 percen t  overa ll.

A.4.3.e    S ide line  Zones

Sideline zones (SZ) would  be es tablish ed a long the sides of t he r unways.  They would
extend from  500 to 1,000 feet  from  the runway center line a nd would termina te a t  t he
ITZ bounda r ies.   Common  aviat ion-relat ed u ses  would  be permissible in  t h is  a rea , bu t
non-avia t ion  uses would  be  lim it ed  to “low-inten sity” a ctivit ies .  Schools, hospit a ls, and
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nursing homes would be  pr ohibit ed.  In  genera l,  t he crit er ia  for  t he ITZ or  OSZ would
be su ita ble for  t h is  a rea .  Ad jacent  t o t he runway ends and  RPZs , 25 to 30 percent
usea ble open spa ce  should  be  reserved.

A.4.3.f    Traffic  P attern  Zone

The t ra ffic pa t tern  zone (TPZ) would  extend 4,000 t o 5,000  feet  beyond  the sid eline
zones.  Off t he r unway end, it  would  extend  to the ou ter  boundary of  t he OSZ.  Th is is
an  a rea  below the  t ypica l  tr a ffic pa t terns.   Fr equent  low a ltit ude overflight s  can  be
expected in  t h is  a rea .

Typica l resident ial  subdivision  densities  o f 4  to  6 dw ellings per  a cre  a re  considered
accept able  in  t he  TPZ.   In  u rban  a reas,  higher  density residen t ial  u ses  cou ld be
accept able  if t he  bu ildings a re  clus tered t o leav e  open  spa ce.   It  is  su ggest ed t ha t  10
to 15 percent  of t he a r ea  be  reserved as  u seable open  spa ce,  or  open  a reas should be
provided approximately every 1/4 to 1/2 mile.  Schools,  hospit a ls,  nu rsing homes  and
act ivit ies wit h  ve ry high  concent ra t ions of people (more than  150 people per  a cre)
should be avoided in  t h is  a rea  un less  no other  feasible  alt erna t ives a re  available.

A.4.4 SAFETY STANDARDS  IN  OTHER SELECTED  CALIFORNIA
COUNTIES

A.4.4.a    Imperial  County

Table  A11  sh ows t he sa fety st anda rds  applying a t  public use a irport s in  Imper ia l
County.  The  County’s  Comprehensive  Air por t  Land  Use  Plan  defined  five  safety  zones,
shown  conceptua lly in  Exh ib it  A11 .

Zone A cor responds with  t he runway protection  zone and land with in t he building
rest r ict ion  lines on  t he a ir field.  On ly st ructures with  the  loca t ion  set  by a eronaut ica l
funct ion  a re a llowed  in  Zone A.  As much  open  land a s possible should  be reserved  in
th is  a r ea .

Zone B1 is  t he a rea  in  an  approach/ depa r tu re zon e and  inclu des  land  off the sides  of
the runway beyond  Zone  A.  Residen t ia l den sit ies a re limited t o 0.1 dwelling  per  a cre.
The maximum  occupancy dens ity sh ould be limited  to 60 people per  a cre in  Zone  B1.
At  t he civilian  a irpor t s,  Zone B1  ext ends  3,500 feet  from  the end  of t he  pr imary su r face
a long the ext ended runway cen ter line and, a t  most  a irpor t s, 45 degr ees  either  side of
the center line.   It  a lso extends 500 feet  beyond Zone A off t he runway sidelines.
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TABLE A11

Safety  Compatibi l i ty  Cri ter ia

Imperia l  County  Airpor t  Land  Use  Compat ib i li ty  P lan

Max imum  Dens i ti e s Requ ired

Open

Land 3

Zone Locat ion

Impact

Elemen ts

Res ident ia l

(du/ac)1
Other Use s

(people /ac)2

A Runwa y P rotect ion  Zone or

with in  Bu ild in g Res t r ict ion

Line

! High  risk

! High n oise levels

0 10 All

Remain ing

B1 Approach/Depa r tu re Zon e

and  Adjacen t  t o Runway

! Subs tan t ia l r isk  - a ir cr a ft

commonly below 400 ft.  AGL

or with in 1,000 ft.  of ru nwa y

! Substan tial  noise

0.1 60 30%

B2 Extended  Approach /

Depar tu re  Zone

! Sign ifican t  r isk  - a ir cra ft

commonly below 800 ft.  AGL

! Significan t  noise

0.5 60 30%

C Common Tra ffic Pa tt ern ! Limit ed  r isk  - a ir cra ft  a t  or

below 1,000 ft.  AGL

! Frequen t  noise in t rusion

4 150 15%

D Other  Airpor t  Environs ! Negligible  r isk

! Poten t ia l for  annoyance fr om

overflight s

No

Lim it

No

Lim it

No

Requ iremen t

Zone

Addit ional  Cri ter ia Example s

Proh ibi t ed  Use s

Othe r D eve lopment

Cond it ion s Normal ly  Accep tab le  Use s 4

Use s  No t  No rma lly

Accep table 5

A ! All str uctur es  except

ones  with  locat ion set

by ae ronaut ica l

funct ion

! Assemblages of people

! Object s  exceedin g FAR

Par t  77 h e igh t  lim it s

! Hazards t o fligh t 6

! Dedicat ion  of avia t ion

easemen t

! Aircra ft  t iedown  apr on

! Pa stur es, field  crops,

vineyar ds

! Automobile pa rkin g

! Heavy  poles,  signs,

la rge  t r ee s, e t c.

B1

and

B2

! Schools , day ca re

center s,  libra ries

! Hospit a ls , nu r s ing

homes

! Highly n oise-sen sit ive

uses

! St ora ge of h ighly

flammable m a ter ials

! Hazards t o fligh t 6

! Loca te s t ructu res

maximum  distance

from  extended runway

cen te r line

! Minimum NLR 7  of 25

dBA in  r e siden t ia l and

office bu ildings

! Dedicat ion  of aviga t ion

easemen t

! Uses  in  Zone A

! Any agricultur al  use  except

ones  a t t ract in g bir d  flocks

! Warehous ing, tr uck t erminals

! Single-story  offices

! Res iden t ia l

su bdivisions

! Int ensive  ret ail  uses

! In ten sive

manufactu r ing or

food processing u ses

! Multiple  story  offices

! Hotels  and motels

C ! Schools

! Hospit a ls , nu r s ing

homes

! Hazards t o fligh t 6

! Dedicat ion  of

overflight  easem ent

for  residen tial  u ses

! Uses  in  Zone B

! Pa rk s,  playgrounds

! Low-intensity  retail, offices,

e t c.

! Low-int en sit y manufactu r ing,

food pr ocess ing

! Two-stor y motels

! La rge sh opping malls

! Theater s,

audit or iums

! Large  spor t s

s tadiums

! Hi-r ise office

bu ildings

D ! Hazards t o fligh t 6 ! Deed notice  required

for  r e siden t ia l

deve lopmen t

! All except  ones  ha zardous  to

fligh t

Sour ce: Hodges & Shut t  1991,  p.  2-13.
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TABLE  A11 (Cont inued )

Safety  Compatibi l i ty  Cri ter ia

Imperia l  County  Airpor t  Land  Use  Compat ib i li ty  P lan

NOTES

1 Residen t ia l developm en t  sh ould  not  conta in  more t han  the indicated  number  of dwellin g u n it s p er  gr oss  acre.   Clu st er in g of

un its  is  encour aged  as  a  mea ns  of meeting  the  Required  Open  Land  r equirements.

2 The land u se s hould n ot a t t r act m ore t han  the indicat ed n umber  of people p er  acre a t  any tim e.  Th is figur e sh ould in clude  a ll

individua ls  who may be  on  th e  propert y  (e.g.,  employees,  cust omers/visitors,  etc.).   These  den sities  ar e  inten ded as  gen era l

planning  guidelines  to aid  in  determ ining the  a cceptability  of proposed  lan d  uses.

3 See P olicy 3.2.5.

4 These  uses  t ypically can  be  designed  to  meet  t he  dens ity  requirement s  an d  oth er  developmen t  conditions  listed.

5 Th ese u se s t ypica lly  do n ot  mee t  t he d en si ty a nd ot her  developmen t  condit ion s l is t ed .  They  sh ould  be  a llowed  on ly if a  ma jor

community objective  is se rved by t heir  loca t ion in  t h is zone  and n o fea sible a lte rna t ive loca t ion exis t s.

6 See P olicy 3.3.5.

7 NLR =  Noise  Level  Reduction;  i.e., th e  at ten ua tion of sound level  from out side  to  inside  provided by  the  s tr uctu re.

BASIS  FOR  COMPATIBILITY ZONE  BOUNDARIES

The following gen er a l guidelines a r e u sed  in e st ablish ing th e Compa t ibility Zone  boun da r ies for ea ch civilian  a irpor t  dep icted  in

Cha pter  3.   Modificat ions  t o  the  boundar ies  ma y be  made to  reflect  specific local  conditions  s uch a s  existing  roads,  pr operty  lines,

and  la nd  u ses.  Boundar ies  for  NAF  El Cen t ro a r e  modified  in  r ecogn it ion  of t he  differences  be tween  civilia n  and  m ilit a ry a ir cr a ft

character ist ics  and  flight  t racks.

A. The boundary of t h is  zon e  for  each  a ir por t  is  defin ed  by  the  r unwa y p rotect ion  zon es  (former ly  ca lled  runwa y clea r  zon es) and

th e  airfield  building restr iction  l ines.

Ru nwa y protect ion  zone d imen sions a nd locat ion s a r e s et  in  accorda nce wit h  Feder a l Avia t ion  Adm in is t r a t ion  st anda rds  for

th e  proposed  fut ur e  ru nway locat ion,  length,  width,  and  a pproach  type  as  indicat ed  on  a n  a pproved  Airport  Layout  P lan.   If

no  such  plan  exists,  the  existing  ru nway locat ion,  length,  width,  and  a pproach  type  are  u sed.

Th e bu ild in g r es t r ict ion  lin e locat ion  in dicated  on  an  app roved Air por t  La you t  P la n  is  u sed wher e s uch  plans e xis t .  F or

a ir por t s n ot  havin g a n  app roved Air por t  La you t  P la n , t he zone bounda ry is  se t  a t  t he following dis tance la ter a lly  from  the

ru nwa y cent erline:

Visua l  ru nwa y for  sma ll  airplan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 feet

Visua l  ru nwa y for  large  a irplan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 feet

Nonpr ecision in str um ent  ru nwa y for  large  a irplan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500 feet

Precis ion  ins t rument  runway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 feet

B1 The out er  boun da ry of t he Appr oach/Depa r tu re Zone is  defined a s t he a r ea  wher e a ircra ft a r e commonly below 400  feet  above

gr ound level  (AGL).   For  visua l r unwa ys, t h is  loca t ion  en compa ss es  the base  leg of t he t r a ffic pa t t er n  a s commonly flown.  F or

inst rumen t  r unways,  t he  alt itu des est ablish ed by app roach  procedu re s a re  us ed.   Zone B1 also includes a re as  with in 1,000

feet  lat era lly from t he  r unway center line.

B2 The Extended  Approach/Depa r tu re Zone in cludes a r ea s wh er e a ircra ft a r e commonly below 800  feet  AGL on st r a ight -in

appr oach or  st ra ight-out  depar tu re.   It  applies  to  ru nwa ys  with  m ore  th an  500 opera tions  per  year  by  lar ge  aircra ft  (over

12 ,500  pounds  maximum  gr oss  t akeoff weigh t ) and/or  r unwa y ends  with  mor e  than  10 ,000  tot a l a nnua l t akeoffs.

C The out er  boundar y  of th e  Comm on Tra ffic Pa tt ern  Zone is  defined a s  th e  ar ea  wh ere  a ircraft  a re  comm only below 1,000 feet

AGL (i.e.,  th e t r a ffic pat t er n  and pa t ter n  en t ry point s).  Th is a r ea  is consider ed t o extend 5,000 t o 10,000 feet  longit udin a lly

from t he  en d of th e  ru nwa y prima ry su rface.  The  lengt h  depen ds  upon th e  ru nwa y classificat ion (visua l  versus  in str um ent )

and t he t ype a nd volume of a ir cra ft  accommoda ted .  F or  r unwa ys  havin g a n  es tablished  t r a ffic sole ly on  one s ide,  t he s hape  of

the zone  is modified a ccord ingly.

D Th e ou ter  bou nda ry of t he Other  Airpor t  Envir ons Zon e con forms w it h  the a dop ted  P la nn ing Area  for  ea ch  a ir por t .
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Zone B2 is  th e extended  approach/depar ture  zon e.  Th is  zon e is  defin ed  on ly off t he ends  of
runways  with  more than  10,000  annua l t akeoffs.  Residen t ia l den sit y in  t h is a rea  is  limited
to 0.5 dwellings per  a cre.  The maximum  occupancy den sit y is 60  people per  a cre.   Zone B2
is  a  rectangle  extending 3,500 feet  beyond Zone B1  a long th e extended r unway center line.
It  is  2,000 feet  wide.

Zone C  is  t he  common t ra ffic pa t tern .   It  is  typica lly  de fined a s a n  ova l sh ape with  t he
bounda r ies extending  5,000 feet  off the sides  of t he runway a nd  7,000 feet  off the end  of t he
primary sur face.  Resident ia l density in  t h is  a rea  is  limited  to four  un it s  per  a cr e.  The
maximum  occupancy is lim ited t o 150  people per  a cre.   Fift een  percent  of t he a rea  must  be
reserved a s  open  land.

A.4.4.b Riverside  County

Table  A12  s hows  the  sa fety  st anda rds  applying in  River side Coun ty.  These  a re very sim ila r
to t he guidelines p resen ted in  t he St a te’s  1983 Airport  Land  Use Planning H andbook
(Met ropolita n  Transport a t ion  Commission  1983) .  Five sa fety zones a re  est ablished.   The four
zones off t he r unway ends  a re sh own  in  Exh ib it  A12 .

The Inner  Sa fety Zone (ISZ) is  a  r ectangula r  a rea  1,500  feet  wide a nd 1,320  to 2,500 feet  long,
dependin g o n  the cla ssifica t ion  of t he runway a pproach.  (The lengt h  is  measured  from  the
edge of t he p rimary surface.)  Development  in  t h is  a rea  is  severely  rest ricted.   No str uctures
and n o occupa ncy of t his  a rea  is  permit ted.

The Outer  Safety Zone  (OSZ) is  a  r ectangula r  a rea  extending 2,180 to 2,500 feet  beyon d the
ISZ.  It  is  a lso 1,500 feet  wide.  A number  of land  uses  including r esident ial  a nd other  uses
involving large  concent ra tions  of  people a re pr ohibit ed in  t h is  a rea .   Crit ica l  public facilit ies
tha t  cou ld be disabled  in  t he  event  of an  a ircra ft  a ccident  a re  a lso prohibited.   These  include
public u t ility  st a t ions a nd plan ts a nd public communica t ion  facilit ies.  Th e maximum
occupancy is  limited  to 25 persons  per  a cre  for  u ses  in  st ructures and 50 per sons per  a cre  for
uses n ot  in  s t ructures.   Lot  covera ge by st ructures is  limited t o 25 percent  of t he net  a rea .

The Emergency Touchdown  Zone  (ETZ)  is a  r ecta ngula r  a rea , 500 feet  wide, extending
through  the middle of t he ISZ and t he OSZ.  Development  is  st r ict ly limit ed in  t h is  a rea  with
no significant  obstr uctions  being  perm itt ed.

The Exten ded  Runway Cen ter line Zone (ERC) is defined  off t he ends  of runways wit h
nonpr ecision  or  precis ion  ins t rument  approaches .  I t  is  1,000 feet  wide and  extends 5,000 feet
beyon d th e  end  of th e  ETZ an d  OSZ.  With in  th is  area  uses  involving  hazardous  m at erials  ar e
prohibited.  Residen t ia l den sit y  is  limited t o t h ree un its  per  a cre.   The  maximum  occupancy
for  uses  in  s t ructures  is  100 persons  per  acre.  F ifty percent  of t he  gross  a rea ,  or  65 percent
of t he net  lot  a rea ,  of t he development  must  be  kept  in  open space.

The Tr a ffic Pa t ter n  Zone corr esponds  to the F .A.R. P a r t  77  hor i zonta l  sur face.   This  a rea
exten ds  5,000 feet  off t he s ides a nd ends  of t he pr imary su r face of runways designa te d  a s
u t ility or  visua l.   It  extends  10,000 feet  off t he sides a nd en ds  of a ll  other  runways (including
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TABLE A12

Land  Use  Compat ib il it y  Gu ide line s  fo r  Ai rport  Sa fe ty  Zones

Rivers ide  Coun ty,  Cal i fornia

Dim ens io n s  (ft .) Max imum

Pop/DU

Den sity 2

Max imum

Lot  Coverage

By

Struc ture s
Sa fe t y Zone Length Width 7 Land  Use

ISZ - I nner  Sa fe ty

Zone

1,320 t o

2,5003

1,500 0 0 No petr oleum or  explosives.

No  above-grade  powerlines.

OSZ - Out er  Sa fety

Zones

2,180 t o

2,5004

1,500 Uses in

stru ctu res:9

25  pe r sons/ac.

Us es n ot in

stru ctu res:

50  pe r sons/ac.

25% of net  ar ea No r esiden t ia l

No h otels , motels

No r e st au ran t s, ba r s

No  schools, hospitals,

  governmen t  ser vices

No conce rt  h a lls , a udit or iums

No s t adiums , a renas

No public u t ility s t a t ions , p lan t s

No public comm un icat ion facilities

No uses  involving, a s  t he p r imary

  a ct ivity, m anufactu re,  st orage, or

  dist r ibu t ion  of exp losives or

  flammable m a ter ials

ETZ - Emer gency

Tou chdown  Zone

3,500 t o

5,0003

500 0 0 No sign ifican t  obs t ruct ion s 5

TPZ - Tr a ffic

Pa t t ern  Zone

F.A.R. Pa rt  77

hor izon ta l su r face

---- 50% of gross

area  or  65% of

net  ar ea

Discour age  schools, auditoriums,

  amph it hea t er s , s tadiums

Discour age  uses  involving, as  th e

  primar y activity,  ma nu factu re,

  st orage, or  dist r ibu t ion  of

  explosives  or flammable

mater ials 8

ERC -  Extended

Runway

5,0007 1,000 3 du /net  ac.

Us es in

stru ctu res:9

100

per sons/ac.

50% of gross

area  or  65% of

net  ar ea

No uses  involving, a s  t he p r imary

act ivity, m anufactu re,  st orage, or

dist r ibu t ion  of exp losives or

flammable m a ter ials 8

1 Width  of zones  is cen ter ed on  the ext ended  runway cent er line
2 Pop/DU - popu lat ion or  dwellin g un it.
3 Length  is  m easu red from t he  pr ima ry su rface.  The  sh orter  length  is  for  visua l  ru nwa ys  serving twin  or  sin gle  engine  pr opeller

aircraft,  the  longer  for  precision  an d  non-precision  instr um ent  r unways  or  r unways  serving  jets.
4 Len gth  is m ea su red  from  the ISZ.  Th e short er  len gth  is for vis ual runways s er ving twin  and s ingle en gine pr opeller  a ir cra ft, t he

longer  for  precision  an d  non-precision  instr um ent  r unways  or  r unways  serving  jets.
5 Sign ifican t  obst ructions  include bu t  a r e n ot lim ited t o lar ge t r ees , he avy fences a nd wa lls, t a ll  an d st eep  berms a nd r et a in ing

walls,  non-fra ngible  str eet  l ight  an d  sign  stan dards,  billboar ds.
6 Applies  on ly  to r unwa ys  with  pr ecis ion  or  non -precis ion  approaches  or  serving je t  a ir cr a ft .
7 Lengt h  is  mea sured  from  the OSZ.
8 This  does  not  apply  to service  sta tions  involving  ret ail  sale  of motor  vehicle  fuel  if fuel  storage  ta nk s  ar e  insta lled  un derground.
9 A “st ructu re” includes fu lly  en closed  bu ild in gs  and ot her  facilit ies w it h  fixed s ea t in g a nd enclosures  lim it in g t he m obil it y of

people,  such  as  sports  sta diums,  out door  a rena s,  and  amphitheat ers.

Sou rce:  Coffman  Associa tes  1992 , p . 3-4

th ose with  nonprecision  or  precision  in st rument  approaches).  With in  t h is  a r ea , maximum  lot
coverage is  limited  t o  50 percent  of t he gross a rea  or  65 percent  of t he net  lot  a rea .  While no
uses  a re  specifica lly  prohibited,  schools, audit oriums,  amphithea ters,  sta diums,  and  u ses
involving explosives  or flammable m a ter ia ls a re discouraged.



A-39

A.4.4.c    San  Mateo  County

San  Ma teo County establishes  one  sa fet y a r ea  f or  genera l  aviat ion  a irport s.   It  is  ca lled  an
“approach  zon e” and is  a  r ecta ngula r  a rea  cen tered on  the ext ended  runway cen ter line
beginning a t  t he  end  of t he  p rimary  su r face or  beginning 200 feet  off t he ends of displaced
runway t h resholds.  I t  is  1,000 feet  wide and  2,000 feet  long.   Th is  a rea  is  t o be kept  free of
str uctu res.  Nonst ructura l uses  a re permit ted if  they do not  cause concen t ra t ions of people
of more  th an  10  per  n et  a cre.   Motor  vehicle an d  opens  storage  uses  th at  ma y, at  t imes,  cau se
concent ra t ions  of up  t o 25  persons  per  a cre  a re  a lso perm itt ed.

In  t he vicin ity of Sa n  F rancisco In terna t iona l Airport ,  no specific  sa fety  zones  a re  delinea ted.
Cer t a in  t ypes of lan d u ses  or  a ct ivit ies,  however,  a re  consider ed  haza rdous  to naviga t ion .
These in clude  the following:

1. Any use t ha t  would  direct  a  st eady or  fla sh ing l igh t  of white,  r ed, green , or  amber  color
toward  an  a ircra ft  enga ged in  an  in it ia l st ra igh t  climb following t akeoff  or  t oward an
a ir cra ft  enga ge in  str a igh t  fina l approach  t oward a  landing, other  t han  an  FAA
approved na vigat ion  a l  signa l  light  or  visua l  approach la nding aid.

2. Any use t ha t  would cause sun ligh t  t o be  reflected t oward a n  a ircra ft  en gaged in  an
in it ia l st ra ight  climb following t ake-off or  t owa rd a n  a ircra ft  engaged in  a  st r a igh t  fina l
approach  toward a  landin g.

3. Any use tha t  would  genera te  smoke or  r is ing columns  or  a ir .

4. Any use tha t  woul d  a t t ract  la rge  concent ra t ions  of birds  with in  approach-climbout
ar eas.

5. Any use  t ha t  would genera te elect r ica l in ter fer ence t ha t  may in t er fere with  a ir cra ft
communica t ions  or  a ircra ft  ins t rumenta t ion .

A.4.4.d    San ta  Barbara  Coun ty

The Santa  Ba rba ra  County Compr ehensive  Airport  Land Use P lan  est ablishes t h ree sa fety
a r ea s.  Sa fety Area  1 is ca lled t he Clea r  Zone.  It s bounda r ies coincide with  t he  runwa y
protection  zone defined u sing Feder a l  cr iter ia.   Sa fety  Area  2  is t he Approach  Zone.  Th is is
a  t r apezoid-shaped  a re a  extending ou tward from  the runway protection  zone.   The bounda r ies
of t h is  a rea  cor respond with  t he F .A.R. Pa r t  77 approach  su r face lying between  the  r unway
protection  zon e and  the ou ter  edge  of t he F .A.R. P a r t  77 hor izon ta l  su r face.  Sa fety Area  3 is
the Airpor t  Traffic Pa t te rn  Zone.  I t s boundar ies  cor respond  with  the  F .A.R . Pa r t  77
hor izonta l  sur face.

Table  A13  list s t he land u se compa t ibility st anda rds  applying in  each  sa fety a r ea .   With in
Safety Area  1, t he Clea r  Zone, most  developmen t  is prohibit ed.  Cer ta in  open  space uses  a re
perm itt ed.  Any a ct ivit ies  r esu lt ing in  concent ra t ions  of people mus t  not  exceed a  density of
25 per sons  per  acre.  Above-ground  power  tr an smission  lines  and  gas  an d  oil pipelines  ar e
prohibited.
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TABLE  A13

Lan d  U s e  Gu id e l i n e s  F o r  S a f e t y  Com pa t i b i l i t y

Sa n t a  B a rba ra  Co u n ty

C omp a t ib i l i ty  Wi th  S a fe t y  Ar e a s

Lan d  U s e  Ca t e go ry

1

(C le a r  Zo n e )

2

(Ap p ro a ch  Zo n e )

3

(Gen e ra l  T ra f fi c

P a t t e rn  A re a )

R ES IDEN TIAL

S in gle  F am ily

M u lt i-fa m ily  d wellin g

Mobile  h om e  p a r k s  or  cou r t s

Tr a n sie n t  lodg in g,  h ote ls,  m ote ls

N o

N o

N o

N o

Yes  1

N o 2

N o 2

N o 2

Yes

Yes  3

Yes  3

Yes  3

IN D US TR IAL /MAN U FAC TU R IN G

Ch em ica ls  a n d  a llie d  p r odu ct s

P et r oleum  ref in ing  a n d  r e la t ed

  i nd u s t r ies

Ru bb er  a n d  m isc.  p la st ic

M isc.  m a n u fa ct u r in g

Wa r eh ou se, s t or a ge  of n on -

  fl am m a bles

N o

N o

N o

N o

N o 6

N o

N o

N o

Yes  3

Yes  3

Yes  3

Yes  3

Yes  3

Yes  3

Yes

TR AN S P OR TAT ION ,  COMMUN ICATION S ,  AN D  U T IL IT IES

Ra ilr oad ,  r a p id  r a il  t r a n sit

H ighw a y  an d  s t ree t

Au t o  p a r k in g  lot s

U t ilit ies

O t h er  t r a n s,  comm ,  a n d  u t il.

N o 6

N o 6

N o 6

Yes  4

N o 6

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes  3

Yes

Yes  3

COMMERC IA L/R E T AIL  T R ADE

Whole sa l e  T r a d e

Bu ild in g  m a t er ia ls  -  r et a il

G en er a l  m er ch a n d ise  -  re t a il

F ood  - r et a il

Au tom otive

E a t in g  a n d  d r in k in g

O th e r  r e t a i l  t r a d e

N o 6

N o 6

N o

N o

N o

N o

N o

Yes  3

Yes  3

N o 2

N o 2

Yes  3

N o 2

N o 2

Yes  3

Yes  3

Yes  3

Yes  3

Yes  3

Yes  3

Yes  3

P ER S ON AL  AN D

  BU S INES S  SER VICES

N o Yes  3 Yes  3

P UBL IC  AN D  Q U AS I-P U BL IC

  SER VICES

Cem eter ies

O t h er  p u blic  a n d  qu a si-p u blic

  s e rv ices

N o

N o

N o

N o

Yes  3

Yes  3
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TABLE  A1 3  (C o n t i n u e d )

Lan d  U s e  Gu id e l i n e s  F o r  S a f e t y  Com pa t i b i l i t y

Sa n t a  B a rba ra  Co u n ty

C omp a t ib i l i ty  Wi th  S a fe t y  Ar e a s

Lan d  U s e  Ca t e go ry

1

(C le a r  Zo n e )

2

(Ap p ro a ch  Zo n e )

3

(Gen e ra l  T ra f fi c

P a t t e rn  A re a )

OU TDOOR  R E CR E AT ION

P laygrou n ds ,  n e ighborh ood  pa rk s ,

  cam p s

Na t u r e  ex h ib it s

Sp ecta tor  sp or t s  inc l . a ren a s

Golf cou rs e ,  r id in g  s ta bles

Au d it or ium s,  con cer t  h a lls

Ou t door  a m ph it h ea t er s,  m u sic  s h ells

N o

N o

N o

N o

N o

N o

N o

Yes  3

N o

Yes  3,  5

N o

N o

Yes  3

Yes  3

Yes  3

Yes  3,  5

Yes  3

Yes  3

RESO UR CE  P RO DUCT ION ,  E XTRACT ION ,  AND  O PEN  S PACE

Agr icu lt u r e (e xce p t  liv es t ock )

Liv es t ock  fa rm in g,  a n im a l  br eed in g

F ores t r y  ac t iv i t ies  an d  r e la t ed

  s e rv ices

Min ing  a ct iv i t ies

P erm a n e n t  op en  s pa ce

W a ter  a r ea s

Yes

N o

N o

N o

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

1 . S in gle  fam ily  r es id en t ia l is  a  com pa t ib le  la n d  u se  w it h in  t h e  a p p r oa ch  zon e  on ly  if  t h e  p opu la t ion

den si ty  i s  less  t h a n  tw o s ingle  fam i ly  res iden ces  per  a cre  w i th in  one  m i le  of th e  ru n wa y  en d.

2 . U se  n ot  com pa t ible  in  a p p r oa ch  zon e  w it h in  on e  m ile  of  th e  r u n wa y en d .   U se  su bject  t o  ALU C  r ev iew  if

m or e  t h a n  on e  m ile  fr om  t h e  r u nwa y  en d .

3 . U se s  s u bject  t o  ALU C  r ev iew  if  th ey  r es u lt  in  la r ge  concen t r a t ion s  of  pe ople  u n d er n ea t h  d own w in d  a n d

ba se  legs  or  d ep a r t u r e  p a t h s  of fr equ en t ly  u sed  a ir p or t  t r a ffic p a t t er n s .  Th e  Air p or t  P la n n in g Advi sor y

Comm it t ee  w ill  p r ovid e  a s s is t a n ce  t o t h e  ALUC  a n d  it s  s t a ff in  t h is  d e t erm in a t ion .  Th r esh old  for

r evi ew  of “la r ge  con cen t r a t ion s” is  on  t h e  or d er  of 25  p eop le  p er  a cr e  for  n on -r es id en t ia l u ses  or  m or e

th a n  fou r  u n i t s  per  a cre  for  r es iden t ia l  use .

4 . N o a bove  g ra de  t ra n sm iss ion  l in es ,  no  on  or  a bove  g ra de  ga s  o r  oi l p ipe l ines .

5 . E qu es t r ia n  a ct iv it y,  in clu d in g r id in g t r a ils ,  is  n ot  com pa t ib le  w it h  a r ea s  ove r flow n  by l ow  fly in g a ir cr a ft

a s  h or ses  m a y b e  fr igh t en ed  by a ir cr a ft .

6 . In ten s ive  developm en t  in  th e  clear  zon e  i s  p roh ibited .   A ll  speci fic developm en t  p lan s  m u st  b e  r ev iewed

by  t h e  ALUC  t o  a ss u r e  t h a t  t em por a r y  or  p er m a n en t  concen t r a t ion s  of  pe ople  gr ea t er  t h a n  25  p eop le

p er  a cr e a r e  a void ed ,  t h a t  st or a ge  of  con cen t r a t ion s  of  h a za r dou s  m a t er ia ls  w ill  n ot  occu r ,  a n d  t h a t  t h e

local  p u blic  sa fet y  a gen cy  w ill  be  a ble  t o  effect ively  p r ovid e  em er gen cy  se r vices  t o  th e  p a r cel.

In  S a fety  Area  2, t he  Approach Zone,  va rious  u ses  involving  high  densit ies  of peopl e  o r
hazardous  ma ter ia ls a re prohibited  wit h in  one  mile of t he r unway e nd.   Out side tha t  a rea ,
th ese  u ses   a re   permitt ed  “subject   t o ALUC r eview.”  (The CLUP  does  not  set  a ny  st anda rds
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to g u ide th e ALUC r eview.)  In  essence,  Safety Area  2  is  effect ively divided into inn er  a n d
outer  approach  zones  wit h  differ en t  st anda rds  applyin g t o each.  Among th e uses  pr ohibited
in  t he Inner  Approach  Zone a re apa r tments, mobile home pa rks, h ot els,  r et a il  stores,
rest au ra nt s, audit or iums, st adiums, a nd other  uses .  Single family homes a re permit ted in
the Inner  Approach  Zone only if  th e  density  is  less  t han  two dwellings per  a cre.   Some uses
wh ich  would in volve large  concent ra t ions  of people in  t he Approach  Zone would  be subject  t o
ALUC review.  The th reshold  for  “la rge  concent ra t ions” is  25 people per  a cre for  non-
residen t ia l u ses  and four  dwellings  per  a cre  for  r esident ial  u ses.   Again ,  th e CLUP  provides
no  sta nda rds  or  guidelines  for  t he  ALUC to use  in  its  r eview of th ese uses.

Safety Area  3, t h e Tr a ffic P at tern  Zone,  no uses  a re  prohibited  out right.   Many  uses  ar e
subject  t o ALUC review, however , if t hey would  resu lt  in  la rge concen t ra t ions of people - -
more than  25 people per  a cre  or  four  dwellings per  acre.

A.5 CONCLUSION

This  discussion  paper  presen ts  considerable deta i l  a bout  noise a nd sa fety compa t ibility
guidelines.  While t he deta il may be bewilder ing ,  dist inc t  t rends a nd t endencies  emer ge.
These a re pa r t icula r ly clea r  wit h  r espect  t o noise  compa t ibilit y st anda rds .  While  th ere  a re
many differen t  set s of gu idelin es for  noise a nd la nd u se compa t ibility, there is r ea sonably
good  agreement  among  the va r ious  approaches .  The  definit ion  of  “noise-sensit ive lan d u ses”,
for  example,  is  gener a lly  agreed  to  be  housing, ins t itu t ions with  a  r esident ial  component ,  and
public ga ther ing  places wher e qu iet  is  essen t ia l for  t he condu ct  of t ypical a ctivit ies .  Th e  noise
compa t ibility st anda rds  a lso agree on  t he u se of a  cumula t ive noise dosa ge met r ic t o define
a reas  of differen t  n oise  exposure.  I n  most  of t he United  Sta tes, t he DNL (day-n igh t  sound
level) met r ic is  u sed  for  t h is  purpose, while Ca lifo rn ia  S ta te law requires  the use of t he
simila r  CNEL (community n oise equiva len t  level) met r ic.

The ma jor  point  on  which  var ious  s ystems  o f noise compa t ibility st anda rds  differ  is t he
thresh old  a t  which  a ircra ft  noise should be  considered s ignificant  for  pu rposes  of compa t ible
land  use p lanning.  While F edera l st anda rds  a re concerned only with  nois e  exceeding 65
CNEL (or  DNL), St a te  g u idelines  and  some loca l st andards  a re concerned with  noise down
to 60 or  even 55 CNEL (or  DNL).  Th is  is  an  issue deserving d iscussion  in  t he Ventura  County
CLUP updat e  process.

While there  is  much  agreement  among different  set s  of noise compa t ibility  st anda rds,  there
is  much  more va r ia t ion  among safety compa t ibility  st anda rds a nd guidelines.  This  is  t o be
expected since  th e  safety  sta nda rds  n ecessar ily  require  judgement s  to be  made  about  th e  risk
of r a re even ts -- namely  a ir cra ft  a cciden ts.  The n oise  st anda rds , on  t he other  hand, a re
design ed  to dea l wit h  a  pr edictable s itua t ion t ha t  t ends  t o recur  da ily.

Specific point s  of var iability  among sa fety  a rea  st anda rds  include  the  definit ion  of sa fety ar ea
bounda r ies and t he land u se s t anda rds  t ha t  sh ould a pply  with in  various  sa fety  ar eas.   These
sta nda rds,  however,  all recognize  th e  sa me ba s ic p ri nciples.  The r isk of a ircra ft  a ccident s
becomes  gr ea t er   a s   dist ance  fr om   t h e  r unway   an d   extended  runway cent erline  decrea ses.
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Th is  gives  r ise t o  t he  common r equirement s  t ha t  more  open spa ce  should  be  preserved an d
less  housing an d popula t ion  density should be  permit ted  in  a rea s n ea r  t he r unway and  the
extended r unway center line.

Different  set s  of sa fety compat ibility s t andards  va ry in  t heir  cla r ity a nd  ease of
implementa t ion .  Some, for  example, include  only a  very  general  list  of land  uses  to which  the
standa rds  apply.  This  forces  ALUCs and  their  s t a ffs  t o in terpret  whether  the s t andards were
meant  t o apply to va r ious specific developmen t  pr oposa ls t ha t  will  a r is e.   Many other
standa rds  rela te t o t he densit y of people  permit t ed a t  any given land u se.   If t h is  is  to  be
pract ica l, a  clea r  method for  unambigu ously ca lcula t ing t h is  factor  must  be agr eed  upon .

One  problem which  must  be  addressed  for  both  safety  and  n oise sta nda rds  is  th e  need  for  a
clea r  m ean s  of defining  th e  boun daries  of var ious  n oise  and  sa fety  zones  in  t he  field.
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Appendix  B:
GENERAL PLAN PROVISIONS
RELATED  TO AIRPORT COMPATIBILITY

The Sta te of Ca liforn ia  r equires  a ll loca l governments  t o enact  a  “genera l pla n”
es tablish ing framework policies  for  fu ture development  of t he city  or  county.  (See
Government  Code, Sect ions 65300, et  seq .)  The loca l genera l pla n  i s  t h e  most
impor tan t  land u se r egu la tory inst rumen t  in  Ca liforn ia .  It  est ablish es overa ll
development  policy and provides  t he lega l founda t ion  for  a ll  other  kinds  of land u se
and  development  r egu la t ion  in  t he community.   According t o Ca lifor n ia  law, t he
gener a l plan  m ust  cont ain  at  least  seven el emen ts: land u se, circu la t ion, h ousing,
conserva t ion , open  space, noise, and sa f ety  (Cur t in 1996,  pp.  9-10).   Oth er  elemen ts
may be prepa red  a s  needed and  desired.

The policies of t he genera l pla n  a r e imple mented t h rough specific ordinances
regula t ing developmen t .  Chief among these  is t he zoning ordin ance.  Zoning regu la tes
the use of land, t he densit y  of develo pmen t,  an d  th e  height  an d  bulk  of buildings.
Subdivision  r egula t ions  a re another  impor tan t  land u se  r egu la tory t ool, regu la t ing the
p la t t ing of  land .   Loca l  communities  a lso regula te  development  t h rough bu ilding codes
wh ich  set  det a iled s t anda rds  for  const ruct ion .

Th is  appendix reviews th e genera l  plan s of loca l  ju r isdict ions in  Ventura  Coun ty a s
they rela te t o the a ir port s  in  t he County.   These ju r isdict ions  inclu de Camar illo,
Oxnard, Por t  Hueneme, Santa  Pau la , and Ven tura  County.
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CAMARILLO  GENERAL PLAN

NOISE  ELEMENT

The Noise E lement  of  Camar illo’s Genera l P lan  wa s a dopted in  1996 (City of Camar illo
1996).  It  includes  a  discussion  and  ma ps  of  t ranspor ta t ion  noise for  exist ing con dit ions
in  1995 and  projected  condit ions  for  t he  year  2015.   The noise contours  for  road  and
h ighway noise were developed especia lly for  th e  Noise  Element .  Noise cont our s  for
Camar illo Air por t  were t aken  from  the Airports  Com prehensive Land  Use Plan  Update
for Ventu ra  Coun ty  (P&D Avia t ion  1991).  Noise cont ours  for  NAS  Poin t  Mugu  were
taken  from  the Air  Insta lla t ion  Co mpa t ible  U se  Zoning  (AICUZ) stu dy  (Dames  &
Moore 1992).

The major  source of no ise  i n  t he community was  t he Ventura  F reeway (U .S. 101).
Another  sign ifica nt  source was t he Sout hern  Pacific Ra ilroad/F ifth  Avenu e/Lewis Road
cor r idor .  Oth er  sour ces  included Camarillo Airport  and,  in  t he  sout h  pa rt  of t h e
p lanning a rea , a ircra ft  noise from  Poin t  Mugu.

The following goa ls a nd policies r e lat ing  di rectly  or  indirectly  to airport  n oise
compa t ibility a re  included  in  the  Noise E lemen t  (Cit y of  Camar illo 1996, pp. 417-418).

Goal  1:  The City of Camar illo should  address  t he r educt ion  of noise impacts  a s
par t  of th e  lan d  use  planning  process.

Policy 1.   The  City  adopt  a ppropriat e  noise limits  f or  t he  va r io us  lan d  use
classifica t ions  t h roughout  t he community. . .  .

Policy 3.   The Cit y requ ire developer s t o su bmit  noise a ssessment  r epor t s  dur ing
the project  planning process  to  ide n t ify pot ent ial  n oise impa cts  t o t heir  own
developments  and on  nea rby r esiden t ia l and n oise sensit i ve la nd u ses.   New
developments  should  be  required  t o  inco rpora te appropr ia te noise mit iga t ion
measu res in  t heir  pr oject  designs,  in  order  to meet  the st anda rds conta ined  in
th is  E lemen t ,  whenever  feasible.

Policy 4.   Th e Cit y .  . .  will r equire t ha t  t he Sta te noise insu la t ion  st andards  for
ext er ior -to-in ter ior  and  for  pa r ty wa lls  and floor /ceiling noise cont rol  be  applied
to  new single-fam ily  dwellings  as  well as  m ulti-fam ily  stru ctu res.

Policy 5.   The Cit y .  .  . will  require  t ha t  t he  St at e  noise  insulat ion  st an dar ds  for
ext er ior -to-in ter ior  and  for  pa r ty walls  a nd floor /ceiling noise cont rol  be  applied
where lega lly possible t o t he conversion  of exist ing apa r tments  in to
condomin iums. . .  .

Goal  2:   The City should requ ire  pr act ica l  mea s u res  t o r educe noise impact s
from t ra nsport at ion  system  noise  sour ces. . .  .  
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Policy 10.  The City should encourage a  r educt ion  of engine runup s  and flight
opera t ions  for  Camar illo Airpor t  and  PMTC Poin t  Mugu  wh ich  cur ren t ly  impact
the community.

The Noise Element  a lso includes severa l  impleme n ta t ion  p rogram  measures .  Those
tha t  a r e r ela te d  t o airpor t  compa t ibilit y a re list ed  below (City of Camar illo 1996, p.
420).

Measure  1.   The City sha ll u t ilize  st andards  t ha t  speci fy a c ceptable noise
compa t ibilities  for  var ious  lan d  uses  t h roughout  t he Cit y.  Exhibi t  B1  shows
guidelin es  used  to a ssess  t he compa t ibility of pr oposed  land u ses  with  t he
various  n oise environment s.

Measure  2.   The Cit y sh a ll requ ire t he developer s of pr oposed  residen t ia l and
noise  sensit ive developmen ts seek ing to  loca te  with in a ny ar ea  of 60 dB  CNEL
or  grea ter  t o su bmit  noise s tudy r eport s for  both  exter ior  and in ter ior  living
spa ces  prepa red by experienced  persons  with  demonst ra ted  expert ise in  noise
assessmen t  and cont rol.

Measure  3.   The  City  sha ll enforce  th e  provisions  o f t he St a te of Ca liforn ia
Uniform  Building Code t h rough t he Building Depar tment  of t he City whi ch
specifies t ha t  t he indoor  noise leve ls  for  multi-family resident ial  living spaces
not  exceed 45 dB CNEL due  to t he combined effect  of a ll  exter ior  and a djacent
unit  noise  sources.   The St a te  requires  implemen ta t ion  of t h is  st anda rd when
the  ou tdoor  n oise  levels  exceed 60 dB CNEL.  . .  .  The  City  should  also, as  a
ma tt er  of policy, apply  this  sta nda rd  t o single-fam ily  dwellings.

LAND  USE  ELEMENT

The Land  Use E lement  of t he  Camar illo Genera l P lan  establishes  t he basic pa t tern  for
fu ture development  of t he City (City of Camar illo 1996, p . 28).  The main  theme of t he
Land  Use E lement  is  t he desire t o preserve  the qua lity of l ife t ha t  exist s  t h rough  much
of the a rea  and  specifica lly t o “promote Camar illo a s  a  r u r al suburban  community t ha t
has a  qua lity,  sma ll  town,  family a tmosphere.”  It  includes set s  of pr inciples,
sta nda rds,  and proposa ls  for  each  of sev en  land u se ca tegories : agr icu ltura l,
residen t ia l, commercia l,  indu st r ia l,  ur ban  reserve, public uses,  and  quasi-public uses.
Pr inciples, sta nda rds,  and proposa ls t ha t  r ela te indir ectly t o air port  compa t ibilit y a re
summar ized  in  t h is  sect ion .

Agr icu lt u ra l  Uses.   “The Genera l P lan  p roposes  t ha t  t he agricu ltu ra l  activities  be
encouraged to con t inue both  a s  a  source  of economic subs tance to t he  community and
the Coun ty and a s a  physical definit ion  to t he u rban  a rea  of t he Cit y. .  . .   Th is  lan d
should  be conserved but  cou ld be convert ed t o other  uses  if t here is  a  community n eed
or  benefit .”  (See  Cit y of Camar illo 1996, p. 33.)
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N O R M A L L Y A C C E P T A B L E

S p e cifi e d l a n d u s e i s s ati sf a ct or y, b a s e d u p o n t h e
a s s u m pti o n t h at a n y b uil di n g s i n v ol v e d ar e of n or m al
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Resid ent ia l  Uses.   Th is  s ect ion  of  t he La nd Use E lemen t  est ablish es basic residen t ia l
density classifica t ions  tha t  a re mapped  th roughout  t he City’s  sph ere of influence.   The
following resident ial  land u se object ive is  established:  “To cont inu a lly improve th e
a reas  a s  places for  living by ensur ing t ha t  t hose por tions  of th e  City  which  a re  best
su ited  for  r esident ial  u se will be  developed a nd pr eserved as  h ea lth fu l, sa fe,  pleasant ,
a t t r act ive neighborhoods  where a ll  cit i zens  a r e served by a  fu ll range of appropr ia te
community facilit ies .”

Commercia l  Uses.   The commercia l st andards  and  proposa ls  a re design ed to promote
high  st anda rds  of design for  neighborhood and community commercial  a reas.   Lar ge-
scale r egiona l  shopping centers  a re  not  envisioned,  as  t he P lan  notes  th at  th ese  needs
ar e  cur ren tly  being  met  by regiona l  shopping  cent ers  in  n earby cities.

In d ust ria l  Uses.   T he  p ri nciples, sta nda rds,  and  proposals  for  indu str ial  lan d  use
emphasize  the  impor tance of promot ing clean  indust r ies  with  an  a t t r act ive cha racter
and  design .  F o r  example, “indust r ial  pa rk development  concept s” a re  encouraged.
Extensive  lands caping an d a rch itectu ra l  review ar e  a lso promoted.   The P lan  notes
tha t  t he h igh volume of pollut an ts  wh ich  could be  gener a ted by  cer t a in  la rge indust r ia l
opera t ions  and  relat ed  au tomobile  tr a ffic a re  unacceptable an d “cannot  be  just ified by
any posit ive economic ben efits which  might  be en joyed  by t he  City  of Camar illo.”  (See
Cit y of Camar illo 1996, p. 48.)

The Plan  a lso discour ages  th e  designa tion  of excess ive  amoun t s  of indust ria l  land.
“Th is  pla n  a lso recognizes the danger  of pr emature  or  overzoning of land for  indu st r ia l
pu rposes  (or  oth er  pu rposes, for  t ha t  mat te r ) lead ing  to undesirable gr owth , imba lance
and/or  ‘lea pfrogging’ wh ich  could  cause  economic ha rdship  on  t he Cit y.”   (See  City of
Camar illo 1996, p. 48.)

Genera l  P la n  Map .   The Genera l  P la n  Map designa tes  proposed land u ses
throughout  t he City’s  sphere of in flu ence.  The “sphere of  influence” is  an  a rea  defined
by the Loca l Agency Format ion  Commission  (LAFCO) which  delin ea tes t he limits
beyon d which  a  cit y ca nnot  annex t er r itory.  It  includes  t he land wit h in  t he city lim its
and u n incorpora ted  land with in  t he service a rea  of t he city.

Exhibit  2C in  Chapter  Two shows  the Camar illo Genera l P lan  land  use des igna t ions
with in  t he Cam ar illo Airport  st udy a rea .   Land in  t he nor th  pa r t  of t he st udy a rea ,
nor th  of Ponderosa  Dr ive, is  des igna ted  for  r es ident ia l u se of va rying dens it ies .  Land
a t  t he  in terchanges   of  t he Ventura  F reeway an d La s  Posas Road  and Cent ra l Avenue
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show commercia l development .  Land off the ea st  end  of  t he a irpor t  is  design a ted  for
a  combina t ion  of  commercia l, indust r ia l (research  and  development ),  an d a gricu ltu re.

OXNARD GENERAL PLAN

The Oxna rd  General  Plan  was  adopted  in  1990.  I t  includes eleven  plann ing  elemen ts:
growth  ma na gemen t,  land  u se, circula tion,  public facilities,  open  space/conserva t ion ,
sa fet y, noise, economic developmen t , community design , p a rks and  r ecrea t ion , and
housing.  The  City  also ha s  developed a  Coas t a l Land  Use P lan  for  t he coas ta l zone
(Cit y of Oxn ard  1982.)  Policies  and  la nd  u se  designa t ions  of t he  Coasta l  Land U se
Plan  have been  incorpora ted in to t he Cit y’s Genera l P lan .

The plan  discusses  r egiona l pla ns a nd policies of sign ificance in  t he Oxnard  planning
a rea .  Among the  most  import an t  a re  t he  “Guidelines  for  Or der ly Developmen t .”  These
regiona l policies  wer e a dopt ed  by Ventura  County, a ll municipa lit ies  in  t he County,
and  the Ventura  County Loca l  Agency Format ion  Commission.   These gu idelines
cla r ify the  r ela t ionsh ip between  the Coun ty and t he cities  in  mat ters  of u rban  p lanning
and  the provision  of services.  The pr imary in ten t  of t he gu idelin es is  t o see t ha t  u rban
development  occurs  with in in corpora ted a reas whenever  pr act ica l  (City of Oxna rd
1990, p . I II-6).

Grow th  Mana gemen t  El emen t .   Th i s  ele men t  of t he Gen era l P lan  has some goals
and  object ives  t ha t  indir ectly r ela te t o air port  compa t ibilit y pla nning (Cit y of Oxnard
1990, p . IV-19).

A.  Goa ls
2.  Ma in ta in  t he qu a lity of life desired  by t he r esidents of Oxnard.

B.  Ob jec ti ve s
2.  Insure t ha t  new development  avoids  or  fu l ly m it iga t e s impa cts on  a ir  qu a lity,
t ra ffic conges t ion, noise  and r esource pr otect ion. . .  .

5.  Crea te  an  appropr iat e  ba lan ce between  u rban  development  and  p reserva t ion  of
agricu ltu ra l  uses  with in t he P lan ning Area .

The Growth  Management  Element  also includes  a  n umber  of principles,  policies,  and
implemen ta t ion  mea su res.  The policy wit h  t he most  dir ect  r eleva nce t o th e Oxn ard
Air por t  Noise Compa t ibility  Study is  t o coopera te with  t he City of  San  Buenaventura
(Ven tu ra) and  Ven tura  County in  crea t ing an  Oxnard /Ventura  Greenbelt  t ha t  would
design a te land  for  perman ent  agricultu re/open  space.  Si nce  th e  plan  wa s  approved,
a  greenbelt  a greement  was  ena cted  a nd  t he  greenbelt  est ablished.   I t  is  west  a nd
nor thwest  of Oxna rd Airport  a s  shown  in  E xhibit  3C in  Chapter  Three.
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Land  Use  El em en t .   Th is  elemen t  includes  t he following goa ls  and  object ives  which
are indir ectly r elevant  t o t he a irport  compa t ibility pla nning  p rocess (City of Oxnard
1990, p . V-24).

A.  Goa ls
1.  A ba lance d  comm un ity  meeting  housing, commercial  an d  employment  needs
consist en t  wit h  t he holding capa city of t he Cit y.

2.  Pr ese rvat ion  of scenic views, na tu ra l  topography, na tu ra l  physical  amen ities,
and a ir  qu a lity.

B.  Ob jec ti ve s
1.  Lim it  t he u rbanized  a rea  of t he City and  facilit a te  a  permanent  gree nbelt
between  Oxn ard a nd n eighbor ing cit ies . . .  .

3.  P r eserve permanen t  agr icu ltu ra l land with in  t he Oxnard P lann ing Area .

Exhibit  2C in  Chapt er  Two shows t he fut ure land u se p lan  for  t he Oxnard  por t ion  of
the Camar illo Airport  st udy a rea .  Exhibit  3C in  Chapter  Three shows the fu ture  land
use  p lan  for  t he Oxna rd  por t ion  of  t he Oxnard Airpor t  st udy a rea .  Exhibit  5C in
Chapt er  F ive  sh ows t he fu ture la nd u se  plan  for  t he NAS Point  Mugu  st udy  a rea . 

Op en  Spa ce/Conser va t i on  El emen t .   Th is  element  inclu des  goa l, ob ject ives, a nd
policies for  open  space for  t he p reserva t ion  of na tura l  r esources,  th e managed
product ion  of r esources,  ou tdoor  r ecrea t ion ,  an d publ ic hea lth  a nd  sa fety.  Goals,
objectives, and  policies  wit h  a  r ela t ionship t o air port  compa t ibilit y pla nning a re  quoted
below (City of Oxn ard  1990, pp. VII-60 to VII-72).

A. Goa ls
1.   Main tenance and enhancement  of na tura l  resour ces and open  spa ce.

B.  Ob jec ti ve s
3.  P rotect  agr icu ltura l lands from  p remature  and  unnecessary u rbaniza t ion . . .  .

6.  Manage ur ban  development  t o  protect  open  space a reas  t ha t  provide for  public
hea lth  and sa fet y.

C.  P olicies
25.  The Cit y sh ould  pr ovide a  mechanism  for a pproval  of conserva t ion  easements
and  lan d banking to  esta blish a gricu ltu ra l  open  spa ce a reas t o be  mana ged  b y
either  public or  pr iva te conser va t ion  organizat ions or  agencies.

26.  The City sha ll con t inue  t he commitment  of  ma int a ining  th e  existing  Oxna rd-
Camar illo  Gr eenbelt   Agreemen t , a s well a s eva lua t ing the  possibility of expa nding
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tha t  agreement  and  cre a t ing a  n e w Greenbelt  in  t he nor thwest  por t ion  of t he
Planning Area . [Th is  a r ea  h a s  s inc e become  the San  Buenaven tura -Oxnard
Greenbelt .]

27.  The City should  encourage  the use and  format ion  of Land Conserva t ion  Act
con t ract s  an d  oth er  r elat ed  agreement s  to offset  t he  cost s  t o pr oper ty  owners  of
iden t ified  agr icult ura l la nds . . .  .

29.  The City should  cons ider  ad opt ing a  fa rmland protect ion  progr am  u t ilizing such
land  use  planning  tools  as  t ransfer  of development  r igh ts, purchase of  development
rights  or  conservat ion  ea sement s, farmland  t ru sts  and greenbelt  agreemen ts. . .  .

42.  Land with in t he 100-year  floodpla in  is  t o be design a ted  permanent  open  space
as  shown on  t he  Land U se  Map.

43.  Land  with in  the a irpor t  ha zard  a rea  is  to be  designa ted  permanen t  open spa ce
as  shown on  t he  Land U se  Map.

Open  space a reas  a re  designa ted  on  the 2020 La nd Use Map in  t he Gen era l P lan .  Th is
is  shown  for  t h e  O xna rd Airport  st udy a rea  in  E xhibit  3C in  Chapter  Three.   Open
space i s  design a ted  west  and  nor thwest  of t he a irpor t .  A n a r row band of open  space
is  design a ted  immedia tely east  of t he a irpor t .

Noise  El emen t .   The  Noise  E leme nt  includes  severa l  goa ls  and  policies  rela ted  to
noise and  land  use compa t ibility pla nning.  Specific goa ls,  object ives,  a nd  policies  of
in terest  a re quoted  below (City of Oxn ard  1990, p . IX-16).

A.  Goa ls
1.  A quiet  environmen t  for t he r esidents of Oxnard.

B.  Ob jec ti ve s
1.  P rovide acceptable noise levels  for  re sident ial  a nd other  noise-sensit ive lan d u ses
consisten t  with  Sta te  guidelines.

2.  P rotect n oise sensit ive u ses  from  a rea s wit h  h igh  ambien t  noise levels.

3.  In tegra te noise considera t ions  in to the community p lanning  p rocess to p revent
noise/land  use  conflicts.

C.  P olicies
5.  Mun icipal  policies  sh a ll  be  c ons is ten t  with  the Ventura  County Airpor t  Land
Use  Commission’s a dopted  la nd u se  plan . . .  .



B-8

7.  The City sha ll prohibit  t he development  of  noise-sen sit ive land  uses  with in  the
Oxn ard  Air por t  65 dB(A) CNEL contour .

8.  The Cit y sh a ll  cont inue  t o enforce  Sta te  Noise  Insu lat ion  St an dar ds  for  proposed
project s  in  su spected  h igh  noise environmen ts.  Th e P lanning Division sha ll  not ify
pr ospect ive developer s t ha t ,  as a  condit ion  of permit  iss uance, t hey must  comply
with  noise mit igat ion  measu res,  which  a re  designed  by  an  a coust ical  engineer .  No
bu ilding permits  will be  issued with out  City st a ff approval  of t he a coust ica l
repor t /des ign .

Circula t ion  El emen t .   The Cir cu la t ion  E lemen t  includes  one goal a nd severa l policie s
rela t ing to Oxnard Airport  and t he poten t ia l civilian  use  of NAS P t . Mugu.

A.  Goa ls
3.  A regiona l a irpor t  in  Ventura  County capa ble of commercial a ir  service. . .  .

C.  P olicies
32.  The Cit y should suppor t  t he loca t ion  of a  r egiona l a irpor t  in  Ven tura  County
capable of a ir  car r ier  ser vice.

33.  Oxna rd Airport  should rem a in a s  a  gener a l  avia t ion  facility  (opera ted a s  a
commut er  service  airport ) and  opera t ing  levels  should  not  be  increased.

34.  Land u ses a djacent  t o Oxna rd Airport  should be res t r icted  a s set  for th  in  t he
Land  Use  Element  in  order  t o reduce  poten tia l  noise an d  safety  problems.

35.  If t h e  a irpor t  with in  t he  P t .  Mugu  facility  is  declar ed  sur plus,  or  m ade
ava ilable  on  a  s ha red  b asis , the Cit y should promote u se of t h is facility a s a n  a ir
ca r r ier  a irpor t .

PORT HUENEME GENERAL PLAN

The Por t  Hueneme Genera l P lan  was  adopted  in  1997 and  establishes  polici es  for  a
p lanning per iod  th rough  the yea r  2015 (Cot ton/B eland/Associates, Inc., 1997).  I t
includes  seven  elemen t s: la nd  u se, cir cu la t ion /in fr a st r u ct ur e , housi ng,
conservat ion /open  space /environment al  resour ces, noise, public safety  and  facilities,
and  economic development .   The  Land Use E lemen t  is t he only elemen t  t ha t  is d irectly
relevan t  t o t h is  F .A.R. P a r t  150 Noise Compat ibility S tudy.   (According t o t he Noi se
Elemen t , t he pr imary source of noise in  t he City is  road  noise.  The City is  not
adver sely a ffected  by a ir cra ft  noise.)
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Por t  H ueneme also ha s  a  Local  Coast al  P rogram  cert ified  by th e  Californ ia  Coast al
Commission .  The upda ted Genera l  Pla n  reflect s  t he policies  of t he  Local  Coast al
Program.

“The Land Use E lemen t  and Land Use Policy Map a re  the two  most  impo r tan t
components  of t he Genera l  P lan .  Togeth er,  these  two par ts  of th e  Plan  establish  th e
overa ll policy dir ection  for  land u se p lanning decisi ons  in  t he City.”  (See
Cot ton/Bela nd/Associa tes , Inc. 1997, p . 1.)

The City of Por t  Hueneme has very litt le  undeveloped land.   Much  of t he Lan d  Us e
Element , t herefore,  is  devoted t o neighborhood pr eservat ion  and r edevelopment  t o
str engthen  t he  City’s  economic base.  The  Land  Use  Element  sets  fort h  six  goals:

Goa l 1: Cont inued  developmen t  of land u ses which  will crea te a nd sust a in  a  st rong,
viable economic ba se  for t he city.

Goa l 2: Crea t ive u t iliza t ion  and  responsible conserva t ion  of t he City’s  ma jor  na tura l
asset  -- t he beach  and ha rbor  environment .

Goa l  3:  Development  and ma int enance of a  housing stock with  a  broader  r ange of
choice for  loca l residen ts.

Goal 4 : “Fa ir  Sh a re” pa ymen t  for  u se of City ser vices a nd facilit ies.

Goa l 5: P rote ct  t he City’s  in terest s  by cont inu ed pa r t icipa t ion  with  adjacent  and
regiona l jur isdict ions  t o addr ess common issu es; includin g a ir  qu a lity,
t ranspor ta t ion , wa ter  qua lity and supply, and solid wa st e disposa l.

Goal 6: Crea te a n  a esthet ica lly pleasin g and efficien t ly orga nized  city.

Exh ibit  3C in  Chapt er  Th ree shows t he future la nd u se  design a t ions  in  t he Oxn a rd
Air por t  St udy Area  which  includes t he nor thern  edge of Po r t  Hueneme.   Mos t  of t he
a rea  nor th  of Channel Is lands  Bouleva rd is  des igna ted for  a  m ix of r esiden t ia l  uses .
Commercia l u se is  designa ted a long most  of Channel  Islands  Bouleva rd.  Land sou th
of Channel  Islands Boulevard a nd west  of Ventura  Road is  design a ted  for  milit a ry use.

SANTA PAULA GENERAL PLAN

The Santa  Paula  Genera l  P lan  has r ecent ly been  upda ted a nd a ll  elemen ts of t he pla n
except  t he Hous ing E lement  were adopted  on  A pr il  13, 1998.  Th e upda ted P lan
includes  a  Land  Use E lement , a  Circula t ion  E lement , a  Conserva t ion  and  Open  Space
Element , a  Sa fety  E lement , and  a  Noise Element .   Four  of t hese elemen ts  (lan d u se,
cir cula t ion , s a fety, and n oise) have objectives  and policies r ela t ing to Sa n ta  Paula
Air por t .  Those policies  a re discussed  in  t h is  sect ion .
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LAND  USE  ELEMENT

The land  use  goa ls, objectives ,  and policies a re classified  in to severa l differen t  subject
ar eas, a s  noted  b elow.  The  a irport  is a ddressed in  two subject  a rea s: land u se
dist r ibu t ion  and la nd u se compa t ibility  (City of  Santa  P aula  1997b, pp. LU-43 to LU-
54).

La nd  Use  D ist r ibu t ion
Goals
3.1 A hea lthy ba lance of land  uses  and a dequa te land for  a ll  community

needs  should  be  provided.

Objec ti ve s
3(a ) Adequa te lan d should be provided  for  a ll needs  and  a  hea lthy ba lance  of

land  uses.

Po li ci es
Airport  Land Uses
3ggg. Include a irpor t  and  a irpor t  relat ed  lan d  uses  in  t he  City’s  land  u se  pla n .

3hhh. Pr ovide  for  t he  enh an cement  of on-site  airport  facilities  and  services.

Land  U se  Comp a t i b i li t y
Goals
6.5 Developmen t  sh ould  mit iga te undu e gen era t ion of noise a nd ligh t .

6.6 Development  sh ould  mit iga te  undue exposure  of cit izens t o exist ing noise
an d  light  sour ces.

6.7 Exis t ing exposu re of citizens  to excessive noise and ligh t  sources  sh ould
be  reduced.

Objec ti ve s
6(I) Developmen t  of proper t ies  adjoining or  near  t he a irport  should be

compat ible with  a irpor t  opera t ions  and the a irpor t  land  use p lan .

6(j) Avia t ion  relat ed  business  and  indust ry  sh ould  be encouraged in  t he a rea
of t he a irpor t .

Po li ci es
6.d.d. Encourage land  uses  on  vacant  and  underdeveloped land a djacent  t o  t he

a irpor t  t ha t  is compa t ible  with  t he a irport  a s well a s  adjacent  est ablished
conform ing  lan d  uses.
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6.e.e. The Santa  Paula Airpor t  should be  preserved an d  enhan ced  as  a  va luable
asset  of t he community.

6.f.f. Airport  a ct ivity  an d  its  cont inu ing opera t ions  should  be encour aged.

6.g.g. All new development  an d  uses  s ha ll be compat ible with  the Ventura
County Airpor t  Land  Use P lan .

The followi ng implemen ta t ion  measu res r elat ing t o t hese goa ls,  object ives,  an d policies
a re in  t he Land U se  E lemen t  (City of San ta  Paula  1997b, p . LU-67). 

59. Review discret ionary project s  for  consistency  with  t he  Airport  Land  Use
Plan .

60. Pu rcha se p rop er t ies  a d jacen t  t o t he a irpor t  t hat  a r e mapped a s  clea r
zones a s  soon  a s  individua l  parcels  and funds become available.

61. Air por t  run way ov erruns should be extended when  lan d becomes
available.

CIRCULATION ELEMENT

The circu la t ion  goa ls, objectives ,  and policies a re classified  int o severa l  different
subject  a reas , including avia t ion ,  which  addr esses  Santa  Pau la  Airpor t  (City of Santa
Paula 1997a ,  pp.  CI-41 to CI-42).

Goals
9.1 The Sa nta  Paula  Airport  sh ould  be  preserved and  enh anced a s  a  va luable

asset  of t he community.

9.2 Appropr ia te uses  a nd  development  should  be  ma int a ined  and  a llowed  a t
the a irpor t .

9.3 Existing  r isks  from avia t ion  sh ould  be  reduced.

9.4 Development  should  be compat ible with  exist ing r isks  from  avia t ion .

9.5 Existing  pollut ion  from  avia t ion  sh ould  be  reduced.

Objec ti ve s
9(a ) Development  of proper t ies  adjoining or  near  t he a irport  should be

compat ible with  a irpor t  opera t ions  and the a irpor t  land  use p lan .
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9(c) The mapped  clear  zones  sh ould  be  pur cha sed  as  soon a s  individua l
pa rcels  and funds become available.

9(d) Runway overr uns should be extended when  lan d becomes available.

9(e) Effor t s  should  cont inue to r educe the  poten t ia l for  pollu t ion  from  a ircra ft
fueling  an d  ma intenan ce  opera tions.

9(f) Wor k  with  t he  a irport  t o provide  for  adequate  ground  access to t he a irpor t
in  its  tr an sport at ion  plan ning  and  improvemen ts.

Po li ci es
9.a .a . Proper t ies adjoin ing or  nea r  t he a irport  sh ould be  zoned for  compa t ible

uses,  an d  avia t ion  r ela ted  business  a nd  indust ry  should  be  encour aged.

9.b.b. Uses with in clea r  zones should be compa t ible.

9.c.c. St reet  system  modifica t ion  sh ould n ot  inh ibit  t he pr ovision  for  adequa te
gr ound access  t o t he a irpor t .

NOISE  ELEMENT

The noise goa ls, objectives, and policies  a re t ied  t o specific noise sources.  Objectives
and  policies  re la ted  to a ircra ft  noise  ar e  noted  below (City  of Sant a  Paula  1997c,  pp.
N-17).

Object ive
2(a ) Min imize t he effect  of a ir  t r a ffic noise gen era ted  by t he exis t ing and

fu ture opera t ions of t he Santa  Paula Airpor t  on  residences and other
noise  sensitive land  uses.

Po li ci es
2.a .a . Coordina te with  a irport  officia ls  to  address  opera t iona l noise a s  conflict s

a re  ident ified.

2.a.b. Wor k  with  a irport  officials  t o addr ess  noise concerns  from  aerobat ics  and
air  sh ows  on  a  case-by-case  ba sis.

2.a .c. Consider  the land  use/noise compa t ibility ma t r ix when  det ermining  the
appr opriat eness  of land u ses in  t he a irport  vicin ity.  [San t a  Pau la ’s
compa t ibility ma t r ix is  vir t ua lly iden t ica l  t o Camar illo’s  mat r ix  sh own  in
Exh ibit  B1.]
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Two implementa t ion  measu res r elat ing t o t hese object ives a nd policies  a re  ca lled  ou t
in  t he Noise E lement  (City of San ta  Paula  1997c, pp. N -21 to N-23).

2. Esta blish  exter ior  land u se n oise compa t ibility st anda rds  in  t h e
Development  Code for  a ll  new development  based on  the guidelines
shown  on  F igure N-1 [Exhibit  B1] of t h is  Noise E lemen t .

14. The City  sha ll  w ork  with  t he San ta  Paula  Airpor t  t o en su re t ha t  loca l
ordinances  and s t a te a nd feder a l regu la t ions r ega rding a lt i t udes  of
depa r t ing a nd a r r iving air cra ft  a re  met .

SAFETY ELEMENT

The goa ls, object ives, a nd  policies  of t he Sa fety  E lemen t  a r e  tied  to specific kinds  of
ha zards.   Goa ls, object ives  and  policies  r ela ted  to a ircra ft  sa fety  a re noted  below (City
of San ta  Paula  1997d, pp. S-43 to S-44).

Goals
6.1 Existing  r isks  from avia t ion  sh ould  be  reduced.

6.2 Development  should  be compat ible with  exist ing r isks  from  avia t ion .

Objec ti ve s
6(a ) Development  of proper t ies  adjoining or  near  t he a irport  should be

compat ible with  a irpor t  opera t ions  and the a irpor t  land  use p lan .

6(b) The ma pped  clear  zones  should  be  pur cha sed  as  soon  a s  individua l
pa rcels  and funds become available.

6(c)  Runway overr uns should be extended when  lan d becomes available.

Po li ci es
6.a .a . The Cit y sh ould  work  in  conjunct ion with  t he pr iva t ely  owned  San ta

Paula  Airport  t o follow the lan d u se guidelines  for  sa fety compa t ibility
out lined  in  t he Ventura  County Airport s Comprehensive  Land Use P lan
Upda te.

6.b.b. The City should  propose legisla t ion  t o a llow for  t he City t o a cquire  t he
proper ty(ies) in  t he Inner  Sa fety Zon es  of t he a irpor t .

Two implemen ta t ion  mea su res  r ela t ing t o these goa ls, object ives, a nd p olicies  ar e
ca lled  ou t  in  t he Sa fety E lement  (City of San ta  Paula  1997d, p . S -54).
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61. The City  of Santa  Paula  sh ould cha nge t he land u se design a t ions in  t he
Inner  Sa f ety Zo ne a t  both  ends  of t he Santa  Paula  Airport  runway to
agricultu ra l  or  oth er  conform ing  uses.

62. The City  should  pass  legisla t ion  wh ich  would  a llow funding by t he S ta te
for  pu rchase of t he proper ty in  t he Inner  Sa fety Zone.

VENTURA COUNTY  GENERAL PLAN

The Ven tura  County Genera l P lan  was  adopted   in  1988 a nd has  been  amended  severa l
t imes  sin ce t hen .  The P lan  includes  severa l documen ts.  Th e overa ll f r amework  of
goa ls  and  policies  is  in  a  document  ca lled  Goals, Policies  and  P rogram s  (V entura
County 1996a .)  Support ing documenta t ion  is  in  a  ser ies  of t ec hn ica l  appendices
(Ventura  County 1994a,  1994b,  1994c,  1996b).   The Genera l  Pla n  a lso includes severa l
a rea  plans  where  local  issues  and  concerns  a re  dea lt  with  in  grea ter  deta il t han  in  t he
framework  document .

The Goals, Policies  and  Program s  document  is  organized  in to four  subs tan t ive chapters
dea ling with  differen t  pla nning issues: resources, h azards, land u se, a nd public
facilit ies and  serv ices.  Th e goals , policies, a nd programs t ha t  dir ectly or in dir ectly
relat e  to a irport  lan d u se compa t ibility  issues a re  summarized below.

Resources  -- Fa rmla n d .   Agr icu lture is  a  ma jor  indust ry in  Ventura  County.  The
County Genera l  Plan  establishes  policies  to encour age  th e  prese rva t ion  of pr ime
farmland.  Sin ce a gr icu lture is a  lan d  use  t ha t  is  compa t ible wit h  a irpor t  noise, t he
farmland  prese rva t ion  policies can  indir ectly a lso promote a irport  compa t ibility
objectives.  Relevant  goa ls  and policies  a re  quoted  belo w (Vent ur a  Coun ty  1996a,  p.
21).

1.6.1  Goals
1. Preserve an d  protect  irr igat ed  agricultu ra l  lan ds  as  a  nonrenewable  r esource t o
assure t he  cont inued ava ilability  of such  lands  for  t he product ion  of food, fiber  and
orn ament als.

1.6.2  Po licies
3. Land  Conservat ion  Act  (LCA) cont ract s  sh a ll  be  e ncouraged on  irr igat ed
farmlands . . .  .

5. The Coun ty sha ll  pr eser ve a gr icu ltura l land by ret a in ing and expa ndin g the
existing Greenbelt  Agr eements  and  encouraging t he format ion  of addit iona l
Greenbelt  Agreemen ts.
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The LCA (a lso kno wn  a s  t he  W illiamson  Act ) was a dopted  by t he S ta te in  1966.  I t
enabled Count ies  t o set  up programs  a llowing fa rmers  t o  ent er  int o cont ra cts  of at  least
t en  year s  d u ra t ion  t o keep  their  land  exclus ively in  fa rm  use in  r eturn  for  a  r educed
tax a ssessment  based  on  t he agr icu ltu ra l u se of t he proper ty.  Ven tura  County  en tered
th is  progr am  in  1969 (Ventura  County 1994c, p . 73).

Greenbelt  agreemen ts  h ave  been  formed between  var ious  cit ies in  Ven tura  County.
The agreements  delinea te  a reas between t he cities  wh ich  a re decla red t o be off limit s
to u r ban  development  and  preserved for  agr iculture and  open  space.  The cit ies  of
Ven tu ra  and Oxnard have  a  greenbelt  agreement  for  t he a rea  between t he two cities
northwest  of Oxnard  Airpor t .  Th is  is  show n  in  E xhibit  3C in  Chapter  Three.
Camar illo and Oxna rd have a  gr eenbelt  a greement  between t heir  cit ies,  as  sh own  in
Exhibit  2C in  Chapter  Two.

Ai rpor t  Ha za rd s.   The County Gener a l  Pla n  includes  goals  and policies  applying to
a irpor t  haza rds, quoted  below (Ventura  County 1996a , p . 20).

2.10.1 Goal
Min imize the r isk of loss  of life,  in jury, damage to  p roper ty, and  economic and socia l
dislocat ions  r esulting  from a irport  ha zards.

2.10.2  Po licies
To avoid  accident s,  land  in  a irport  approach and depa r ture zones sh a ll  be
designa ted  Agricult ure or  Open  Spa ce on  t he Gener a l P lan  La nd U se  Map . .  .  

Ha z a rd s  -- Flood .   Ven tura  County’s  flood  hazard  goa ls  and  policies  a re  int ended t o
reduce risks  of damage  and  injur y  due  to floods  ( Ven tu ra  Co un ty  1996a, p. 43).  In
a reas  of gr ea test  r isk, on ly open  space uses  a re t o be permit ted.  I n  other  a reas  of flood
ha zard, developmen t  is  t o  be  protected from  a  100-year  flood by being ra ised above th e
flood  eleva t ion .  To t he exten t  t ha t  flood hazard a reas  coincide with  airport  n oise  ar eas,
these flood hazard policies  a lso indir ectly pr omote a irport  compa t ibilit y object ives.

Ha z a rd s  -- Noise.   The County Genera l P lan  decla res  t ha t  t he County  should  at t empt
to elimina te or  avoid t he exposu re of Co un ty  res idents  t o adverse noise impacts
(Ventura  County 1996a , p. 49).  I t  not es  t ha t  noise-sensit ive lan d u ses  a re  considered
to be r esiden t ia l,  educa t iona l an d  h ea l th  facilit ies, r esea rch  inst itu t ions, cert a in
recrea t iona l and en ter ta inmen t  facilit ies , and  churches .  The P lan  set s  for th  the
following policies with  respect t o developmen t  in  a rea s exposed  to a ir cr a ft  n oise
(Ventura  County 1996a , p . 50).

2.16.2  Po licies
1.(3) Noise sensit ive  uses  proposed to be loca ted  nea r  a irpor t s:
a .  Sha ll be prohibited  if t hey a re in  a  CNEL 65 or  gr ea ter  noise contour .



B-16

b.  Sha ll  be  permit ted in  t he CNEL 60 to CNEL 65 noise contour  a rea  on ly if means
will be  t aken  to ensu re int er ior  noise levels  of CNEL 45 or  less.

Land  Use.   The  Coun ty  Genera l  Plan  includes  g enera l la nd u se  goals, policies , and
programs and set s  of specialized  goa ls, policies, a nd programs in  t he following  policy
ar eas: lan d u se map designa t ions,   popu lat ion  and housing, and employmen t  and
commerce/ indu st ry.  One gen era l goal is specifica lly r eleva nt  t o a irpo rt  land  use
compat ibilit y pla nning:

3.1.1  Goals
4.  Ensu re t ha t  land  uses  a re  a ppropriat e  an d  compat ible  with  ea ch  other  a nd  gu ide
development  in  a  pa t tern  tha t  will m inimize lan d u se conflict s  between a djacent
land  uses.

In  t he s tudy a rea s a round each  a irport  in  Ven tura  County,  t he Coun ty’ s  fu ture land
use  des igna t ions  in  mos t  of t he un incorpora ted  a re a  ou t s ide t he cit y spheres  of
influ ence is  agr iculture, a  u se t ha t  is  compa t ible with  a ircra ft  noise.  Th is is  sh own  in
Exhibits  2C,  3C, 4C,  and 5C in  Ch apters  Two th rough F ive.

Publ ic  Fa ci l i t ies  a n d  Ser vices  -- Tr a nsp or ta t ion /Cir cu la t i on .   The
Transpor ta t ion /Circu la t ion  sect ion  of t he Gen era l P la n  h a s  two policies  rela ted  to
a irport  land u se  compat ibilit y.

4.2.2  Po licies
11.  Discret ionary development  wh ich  would  endanger  t he efficien t , sa fe opera t ion
of an  a irpor t  or  would  resu lt  in  sign ifica nt  land  use  incompat ibility with  an  a irpor t
sha ll be  prohibited.

12.  The Ventura  County Gener a l  P lan  sha ll r emain  cons is ten t  with  the Ventura
County Mast er  Airpor t  P lan  for  Cama r illo Air por t  and  Oxn ard  Air por t , which
includes  the Airpor t  Noise Cont rol and  Land Use Compat ibility S tudy (ANCLUC),
for  t he pu rpose of en su r ing compa t ible  land  uses  a round  the  Camar illo and  Oxnard
Airport s.

Coas t a l  Ar ea  P l an .   The County’s  Coast a l  Area  P lan  est ablishes  different  land  use
and  conserva t ion  policies  in  t he coast a l  zon e (Ventura  County 1996c).  Most  of t he a rea
with in  t he County’s  ju r isdict ion  in  t he Oxnard Airpor t  st udy a rea s a nd NAS P oin t
Mugu  is designa ted  a s a gr icu ltu re.   This  is  r eflected in  E xhibit  3C in  Chapter  Three
and  Exhibit  5C in  Chapter  F ive.   Sma ller  a rea s a re designa ted a s open  space, including
the McGra th  Lake a rea ,  th e beach  west  of Channel I slands  Harbor , and  mounta inous
areas  eas t  of NAS  Poin t  Mugu.
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Appendix  C:
SANTA PAULA AIRPORT NOISE  ANALYSIS

AIRCRAFT  NOISE  ANALYS IS  METHODOLOGY

The st andard  methodology  for  ana lyzing t he preva iling n oise con dit ions  a t  a irpor t s
involves  the  use  of a  compu ter  simula t ion  model.  The Federa l Avia t ion  Administ ra t ion
(FAA) has  a pproved  two mod els  for  u se in  determining a irpor t  noise impacts  --
NOISEMAP  and  the In tegra ted Noise Model  (INM).  NOISEMAP  is  u sed  most  oft en
at  milita ry  airport s, while  th e  INM is  most  commonly  used  at  civilian  airports.

Version  5.1  is  t he most  cur ren t  ver sion  of t he INM a t  t h is  t ime.  I t  is  t he ver sion  used
for  t he noise a na lysis.  Th e INM works by defining  a  n etwork  of  gr id  poin t s  a t  gr ound
level ar ound  th e  airport .  I t  t hen  selects  t he  short est  d is tance from  each  gr id  poin t  t o
each  fligh t  t r ack  and computes  t he noise exposure for  each  a ir cra ft  opera t ion , b y
a ir cra ft  t ype  and engine t h rust  level, a long each fligh t  t rack.   Correct ions a re  applied
for  a ir -to-ground a coust ica l a t t enua t ion , acoust ica l sh ielding  of t he a ir cra ft  engines by
the a ircra ft  itself,  an d a ircra ft  speed va r iat ions.   The n o ise exposure levels  for  each
a ir cra ft  a re t hen   summed  a t  ea ch  gr id  loca t ion.  The cumula t ive noise exposure levels
a t  a ll  gr id point s  a re  then  used  t o develop  noise exposur e  contours  for  selected values
(e.g.,  65, 70, a nd  75 CNEL).

In  addit ion  to t he ma themat ica l pr ocedu res defined  in  t he  model, t he  INM ha s a nother
very impor tan t  element .   Th is is  a  da ta  base  cont ain ing  tables  corr elat ing  noise, th ru st
sett ings, and fligh t  profiles  for  mos t  of t he  civilian  a ircraft , and  many common  milita ry
a ircra ft ,  opera t ing  in   t he  Un ited S ta tes.   This  da ta  base,  often  referred  t o  as  t he  noise
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curve da ta ,  has  been  developed under  FAA guidan ce  based  on  r igor ous  n oise
monitor ing in  cont rolled  set t ings . In  fact , the INM da taba se  wa s developed  th rough
more tha n  a  decade  of r esearch  including extensive field mea su rements  of more than
10,000 a ircra ft  opera t ions.

The da tabase a lso includes  per forma nce  d a ta  for  each  a ircraft  t o a llow for  t he
computa t ion  of a irpor t -specific fligh t  p rofiles  (ra tes  of climb and  descent ).

INM INPUT

A var iety  of user -supplied  inpu t  da ta  is  requ ired  to u se t he In tegra ted Noise Model.
Th is  includes  the  a irpor t  eleva t ion , a  ma themat ica l defin it ion  of  th e  airport  ru nways,
the ma themat ica l descr ipt ion  of ground t r a cks  a bo ve which  a ircra ft  fly,  and  the
assignment  of specific  a ircra ft  with  specific engine t ypes  at  specific ta keoff weights  t o
individua l fligh t  t r acks.  I n  add it ion , a ircra ft  not  included  in  t he model's  da ta  base may
be defined  for  modelin g, subject  t o FAA approva l.

Activity  Data

For  t h is  ana lysis, cu r ren t  a ir cra ft  op er a t ions (t akeoffs  a nd landings) da ta  were u sed
for  noi se  m odeling.  CALTRANS opera t ion  forecas ts from  the Southern  Ca liforn ia
Associa t ion  of Governments  Genera l Avia t ion  S tudy have the  same level of oper a t ions
for  2015.  These  a re br iefly summarized in  Table  C1 .

TABLE  C1

Ope ra t i o n s  S u m m ary

Sa n ta  P au la  A i rpo r t

Op e ra t i o n s 1997 1

I t in e r a n t

Gen er a l  Avia t ion /  F ixed  W in g

H elicop t er

13 ,200

800

Lo c a l

Gen er a l  Avia t ion /  F ixed  W in g 38 ,000

T ot a l 52 ,000

1 Sou t h er n  Ca lifor n ia  Ass ociat ion  of Gover nm en t s  G en er a l  Avia t ion  S t u dy  a n d  AirN a v

in form a t i on  fr om  t h e  w or ld  w id e  we b.
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Average da ily  a ircra ft  oper a t ions were calcula ted by dividin g  tota l  annual opera t ions
by 365 days . The dist r ibu t ion  of t hese opera t ions  among var ious  ca tegor ies , u sers, and
types  of a ircra ft  is  crit ica l  to t he  development  of t he  inpu t  model da ta .

The select ion  of individua l  air cra ft  t ypes  is  import an t  t o th e  modeling  process  becau se
differen t  a ircra ft  t ypes  genera te differen t  noise levels.

Flee t  Mix  And  Database  Se lect ion

The a ir cra ft  fleet  m ix was  pr ovided by t he a irpor t  manager .  Table  C2  summarizes  the
fleet  m ix dat a  input  into  the  noise an alysis  by an nu al  a ircra ft  opera tions.

n  order  t o select  t he proper  a ircra ft  from  the INM da tabase, a  r eview of the cur re n t
fleet  m ix for  Sa nt a  Paula  Airport  was  condu cted.

The FAA's  subst itut ion  list  indicat es  th at  the genera l avia t ion  single engine va r iable
pit ch  pr opelle r  model,  t he GASEPV, repr esen ts  a  number  of single engine gener a l
avia t ion  a ircraft .  Among others  these include the  Beech  Bonanza,  Cessna  177 and 180,
P iper  Cherokee Arrow, P iper  PA-32, and t he Mooney.  The  gener a l  avia t ion  single-
engine fixed  pitch  pr opeller  model, th e  GASEPF,  a lso repr esents severa l single-engine
gener a l avia t ion  a ir cra ft .   These include t he Cessna  150 and 172,  Piper  Archer ,  Piper
PA-28-140  and  180, an d  the  Piper  Tomahawk.

TABLE  C2

F l e e t  M i x  D a t a

Sa n ta  P au la  A i rpo r t

1997

I t in e r a n t  O p er a t ion s

Gen er a l Av ia t ion

    Tw in  E n gin e

  L igh t  S in gl e-Va r ia b le  P it ch  P r op .

    L ight  S in gle-F ixed  P i t ch  P ropel ler

    Be l l 206  H el icopt er

660

6 ,270

6 ,270

800

S u bt ot a l I t in er a n t 14 ,000

L oc a l  O p e r a t ion s

GEN ERAL AVIAT ION

Ligh t  Tw in

L igh t  S in gl e-Va r ia b le  P it ch  P r op .

   L ight  S in gle-F ixed  P i t ch  P ropel ler

1 ,900

18 ,050

18 ,050

S u bt ot a l I t in er a n t 38 ,000

T ot a l 52 ,000
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The list  r ecommends  the BEC58P , t he Beech  Ba ron, t o  r epr esent  t he ligh t  twin -engine
a ir cra ft  su ch  a s t he P iper  Nava jo, Beech  Duke, Cessn a  31, and other s. 

The most  common  helicopt er  in  t he Sa nta  Paula  fleet  mix  is  the Bell 206 .    Helicopter
da ta  for  t h is  a ircra ft  was  ext racted  from  the FAA's  Helipor t  Noise Model (HNM) to
simula te t he h elicopt er  a ir  t axi and genera l avia t ion a ct ivity.

These choices  a re in  accordance with  the  P re-Approved  Subst itu t ion  List  published by
the FAA Office  of Environment  and  Energy  (AEE) branch  in  Wa shingt on .

Time-Of-Day

The t ime-of-day a t  which  opera t ions  occur  is  impor tan t  a s  input  t o t he INM due  to t he
ext ra  weigh t ing of evening (7:00 p .m. t o  10:00 p.m.) and n ight t ime (10:00 p.m.  t o 7:00
a .m.) fligh ts.  I n  ca lcu la t ing a irpor t  noise exposure, on e evening opera t ion  has  t he
same noise  emission  va lue a s  t h ree dayt ime opera t ions  by t he same a ircra ft  (a  weigh t
of 4.8  ext ra  decibels).   One n ight t ime opera t ion  has  t he same  noise emission  va lue  a s
10 dayt ime opera t ions  (a  weigh t  of 10 ext ra  decibels).

Evening and  n ight t ime in format ion  was  not  ava ila ble.  San ta  Paula Airpor t  is  closed
during n ight t ime h ours  du e to t he lack of runway light ing.   Based on  experience a t
sim ila r  airports,  t en  percent  of t he it ineran t  genera l  aviat ion  opera t ions were a ssumed
to  occur  dur ing  evening  hours.

Runw ay  Use

Runway usage data  is  another  essen t ial  inpu t  t o t he INM..  Runway  u se was  provided
by t he  airport  m an ager.   Approxima tely 90  percent  of general  a viat ion  a rr ivals  and
depa r tures  a re  on  Runway 22.  

F light  Tracks

Fligh t  t r ack  da ta  wa s der ived from  the Sa nta  Paula  Airport  brochure da ted J une 1996.
Arr iva l, depa r tures,  an d t ouch-and-go t racks a re  depicted on  Exhibit  4E  in  Chapter
Four .
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INM OUTPUT

Outpu t  da ta  selected  for  calculat ion  by  the  INM  were a nnua l  average noise contours
in  CNEL.   The  following  sections  pr esent s  th e  resu lts  of th e contour  ana lys is  for  t he
current  condit ion ,  as  developed from  the In tegra ted Noise Model.

No ise  Expo su re  Con tours

Exhibit  4F  in  Chapter  Four  presents  the  plot ted results  of the  INM  cont our  an alysis
for  cur ren t  conditions  u sing  inpu t  da ta  descr ibed  in  t he  pr eceding  pages.  These
contours  r epresen t  noise exposu re both  cur rent  condit ions a nd t he 2015 forecast .   The
su rface a rea s wit h in  ea ch  contour  a re pr esented in  Table  C3 .

The 60 CNEL noise contour  is  cigar  sha ped  with  a  sma ll ar rival  spike  to th e  nort hea st
of the  airport.   The  65 CNEL noise  con tou r  h a s a  simila r  shape, bu t  withou t  t he a r r iva l
spike.   The 70 and  75  CNE L noi se  cont our s  remain  close  to  Runway 4-22  and  a re
elongat ed about  t he runway center line.

TABLE  C3
Noi se  Exposure  Area
San ta  P au la  Airport

Area  in  Square  Miles

CNEL Contour 1997/2015

60
65
70
75

0.34
0.13
0.05
0.02

SUMMARY

The in format ion  pr esented in  t h is r eport  defines t he noise pa t terns for  t he Sa nta  Paula
Air por t  vicin ity.  It  is  st ressed t ha t  CNEL contour  lines dr awn  on  a  map do not  r epre-
sent  absolu te boundar ies  of acceptability or  u naccept ability  in  per sona l  response t o
noise, nor  do th ey represent  th e  actu al  noise  condit ions pr esen t  on  any specific day, bu t
ra ther  t he condit ions  of an  average  day der ived  from  annua l average  in format ion .
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Appendix  D:
IMPLEMENTATION MATERIALS

The ma ter ia ls  in  t h is  ap pendix a re for  u se in  implement ing t he upda ted  Air por t
Compr ehensive  Land Use  P lan  for Ventura  County.

! A model agreement  for  noise d isclosure and  fa ir  disclosure s t a tement ;

! A model noise and aviga t ion  easement ;

! An  ex cerpt  from  F .A.R. Pa r t  77 describing Federa l requ iremen ts for  not ifying
the FAA of proposed const ruct ion  which  may affect  navigable air spa ce.

While car e  ha s  been  t ak en  t o ensu re  a ccur acy of th e  model ease men t  and fa ir
disclosur e agreement  and st a tement ,  th e  form  an d  langua ge of th ese  in st rumen t s may
need to be  a lter ed t o conform  with  loca l  laws a nd customs.   They  must  be  reviewed by
a t torneys  represent ing loca l ju r isdict ions  before t heir  u se or  adopt ion .
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MODEL AGREEMENT FOR  NOISE  D ISCLOSURE

Th is  Agr eement  made and  en tered  in to t h is  _____ day of ____________,  199__,
by and between t he Ventura  County Airport  Land Use Commission ,  her eina fter
refer red  t o a s  “ALUC”,  th e [Ci t y  of  __________; OR  Ven tu ra  Coun t y] ,  her eina fter
referred to  as  “Ci t y” [OR  “Coun t y”] , [Ven tu ra  Coun t y; OR  t h e Un it ed  S t a t es
Na vy; OR  t h e S a n ta  Pa u la  Ai rp or t  As soc ia t ion , Lt d .] , a s  propr ietor  of
_______________ Air por t , h ereina fte r  r efe r red  to as “Airpor t  P ropr iet or,” and
_______________________, her ein  refer red  to as “Developer .”

WITNESS, t ha t

WHEREAS, Developer  has a n  in terest  in  a  t ract  of land gen era lly  loca t ed  a t
_________________________________________________________________________ i n
Ventura  County,  Ca liforn ia , more specifica l ly descr ibed  in  Exhibit  “A” wh ich  is
a t tached hereto a nd  inco rpora ted  herein  by  reference, t o be  pla t ted  as
____________________, a nd  refer red  to herein  a s  “Developer’s  P roper ty”; and

WHEREAS, _____________________ owns  and  opera tes  a  cer ta in  a irpor t  known
as  ______________________ Air por t  loca ted  ________________________ of Developer’s
Proper ty; and

WHEREAS, it  is  in  t he best  in ter est  of t he ALUC, Airpor t  P ropr iet or, [Ci ty  OR
Coun t y] , and  Developer  t o advise a ll fu ture purchasers  and  lessees  of  t he presence of
the Air por t  and the poten t ia l for  low-flying a ircra ft  and n oise  a t t r ibu table t o a ir cra ft
opera t ion s  a t  ___________________ Air por t ; and

WHEREAS, th is  Agreement  is  en t ered in to for  t he pu rpose of advising sa id
purchasers  and  lessees  of t he a ircra ft  a ct ivity a nd  poten t ia l for  noise genera t ion ;

NOW, THEREFORE, for  and  in  cons idera t ion  of t h e mutua l covenants  and
considera tions  h erein  cont ained, it  is  agreed  as  follows:

  1. ALUC, [Ci t y OR  C oun t y] ,  Airport  P ropr iet or ,  an d Developer  en ter  in to t h is
Agreement  for  t he purpose of advis ing  fut ur e  pur cha sers  a nd  lessees  of  t he act ivity and
noise a t t r ibu table t o a ircra ft  opera t ions  a t  ____________________ Air por t .

  2. Developer  agrees  t ha t  in  t he  sa les  list ing in format ion  for  each  lot  or  separa tely
t ransferrable  p roper t y,  he will  include a  not ice tha t  t he  p roper ty is  in  t he
______________ Air por t  In fluence Area .  The in format ion  sh a ll  inclu de copies  of a  map
showing the  Airpor t  In fluence Area  and  the  sa fety zones  and noise contours  t aken  from
the most  r ecent  ver sion  of t he ALUC’s Airpor t  Comprehensive  Land Use P lan .
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  3. Developer  agrees  t ha t  a s  a  p a r t  of clos ing of any  r ea l  e st a t e  t r an sact ion
conveying a  fee  simple  inter est  or  a ny  lesser  esta te  including  leasehold  inter est  t ha t
Developer  will provide th e t ransferee copies  of t he a forement ioned map and fu r ther
tha t  D eveloper  sha ll secure t he a cknowledgment  on  six copies  of t he Fa ir  Disclosure
Sta tement  a s set  for th  in  Exhibi t  “B” a t t ached hereto and incorpora ted herein by
reference.

  4. The ALUC sha ll  p rovid e Developer  w ith  copies  of t he  most  r ecent ,  officia l
Air por t  In fluence Area  Map  for  ______ ____________ Airpor t  a t  t he  r eques t  of Developer .
Any request  for  sa id Map  sha ll  be  in  wr iting to  th e Ventura  County Airport  Land Use
Commission , in  ca re of t he  Ven tura  County Transpor ta t ion  Commission , 950 County
Square Dr ive, Ven tura , Ca liforn ia ,  93003,  and sh a ll  be  made not  less  t han  th irt y (30)
days before the da te  thereof.

  5. Aft er  t he  execu t ion  of t he Fa ir  Disclosure S ta tement  (Exhibit  “B”),  Developer
sh a ll record one copy a t  t he Coun ty Recorder ’s office, file  one copy wit h  t he Cit y  [OR
Coun t y]  P lanning Depar tment , on e copy with  t he Air por t  P ro pr ietor , one copy wit h
the ALUC, reta in one copy,  and deliver  t he remaining copy to t he t ransferee.

  6. Developer  fu r ther  agrees  t ha t  a ll  t ransferees  sh a ll t ake  subject  t o  th e  term s  of
th is  Agr eement  and  require t he execut ion  of t he Fa ir  Disclosure S ta tement  a s  a  pa r t
of any subsequent  conveyance.

  7. Th is  Agreement  sha ll be  considered  a  covenan t  r unn ing  with  the  land  and be
binding on a ll fut ure t ransferees , a ss igns  and  successors  of Developer  ina smuch  a s  th e
poten t ia l a ffect s  of t he  Airp or t  opera t ion  is  a ssocia ted  with  the use of t he land  and
indiscrimina te  of owner ship.

  8. This  Agreement  sha ll not  be  amended,  modified,  canceled,  or  abroga ted  without
th e  written  consen t  of th e  par ties.

  9. In va lida t ion  of any pa r t  or  pa r t s  of t h is  Agreement  by judgment  or  other  cour t
act ion  sha ll  in  no way affect  any of t he  other  provis ions  which  sha ll r emain  in  fu ll force
and effect .

10. Th is  con t r act  sha ll  be const rued a nd en forced in  accorda nce  with  th e  laws  of  t he
Sta t e of Ca liforn ia .

11. Upon  the effective da te of t h is Agreemen t , the Agreemen t  sh a ll  be  recorded  in
the Office of t he Recorder  of Deeds, Vent ura  Coun ty, Californ ia .

12. Th is  Agreemen t  s ha ll  be  bind ing on  t he pa r t ies h ereto on ly a fter  a ll  lega l
requ irements  relat ing  to ALUC and [Ci t y  OR  Coun t y]  en ter ing in to th is  Agreement
ha ve been  sa t isfied.
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ATTESTED TO:

____________________________________

Approved a s t o form  and lega lity:

____________________________________
Legal  Counsel

ATTEST:

____________________________________
Secreta ry

NOTARY’S  CERTIFICATION:

____________________________________
Nota ry Pu blic

ATTESTED TO:

____________________________________

Approved a s t o form  and lega lity

____________________________________
Legal  Counsel

____________________ AIRPORT

By: ________________________________
I t s Airpor t  Director

DEVELOPER

By: ________________________________

[CITY   OF ________________ OR
VENTURA COUNTY]

By: ________________________________
Chief Execut ive Officer
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ATTESTED TO:

____________________________________

Approved a s t o form  and lega lity

____________________________________
Legal  Counsel

AIRPORT LAND USE  COMMISSION

By: ________________________________
Cha irman
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“EXHIBIT B”

MODEL FAIR D ISCLOSURE  STATEMENT

NOTICE  TO PRO SPECTIVE  BUYERS OF  REAL PROPERTY OR LESSEES OF
RESIDENTIAL PROPERTY WITHIN  ____________ AIRPORT INFLUENCE  AREA.

1. An  Air por t  In flu ence Area  exist s  in  t he environs  of _____________ __ Ai rpor t
(herein  referr ed  to a s  t he  Airpo r t ).   All  land with in t he a rea  is  or  may be at  a
fu ture da te exposed t o low a nd frequ en t  a ircra ft  overfligh ts  or  a ir cr aft  noise
levels  of 60 CNEL or  h igher .  Low and  frequent  a ircra ft  over f lights  a nd  n oise
levels  of 60 CNEL can  be a nnoying or  dis turbing.

2. No person  who  acquires  p roper ty or  an  int erest  t herein,  or  who  leases proper ty
or  an  in terest  t herein  with in  t he Air por t  In flu ence  Area  a fter  t he da te on which
th is  s t a tement  is  signed,  sha ll  be  en t itled  to recover  damages  from t he  Airport
Propr ietor , wit h  r espect  t o t he noise or  a ct ivity a t t r ibu table t o a ircra ft
opera t ions  a t  t he Airpor t  un less , in  addit ion  to any other  elements  for r ecovery
of damages, su ch  person  can  sh ow tha t  sa id damage  occurred  a s  a  r esu lt  of one
or  more of t he  fol lowing, any one or  a ll of which  occur red  a fter  t he da te of t he
acqu isit ion  or  lea se of su ch  pr oper ty or  in terest  t herein :

A. A ma jor  change in  t he a pproved Airport  Layout  P lan  or  in terest  t herein .

B. A sign ifica nt  change  in  fligh t  pa t terns  which  wer e u sed  in  p roducing the
noise  cont our s  in  t he  a t t ached Airport  In fluence Area  map.

3. The undersigned a cknowledges th a t  he  or  she has  be en  in for med  tha t  t he
proper ty being con sidered  for  [p u rch a se  OR  lea se]  a t :

______________________________________________________________________________
Address

______________________________________________________________________________
City Sta te Zip  Code

is  with in  the Ai rpor t  In fluen ce Area  for  t he Airport .   He or  she fu r ther
acknowledges t ha t  he  or  she has  been  given  copies  of t he  Airport  In fluen ce Area
map (a  copy of which  is  a t t ached hereto).

The undersigned  has r ead  and  fu lly u nderstands  a ll of  t he pr ovisions  rela t ing to t h is
Fa ir  Disclosure s t a tement .

IN  WITNESS WHEREOF,  the pa r t ies  have  executed  th is  Sta tement  a s  of  t he day and
year  wr itt en  below.
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Date: ___________________________, 19___.

____________________________________
PRINT NAME  OF  BU YER OR LESSEE

____________________________________
Cur ren t  Address

____________________________________
City Sta te Zip  Code

____________________________________
Signature

Sta te of ______________ )
) ss

County of _____________ )

____________________________________
PRINT NAME  OF  SELLER, LESSOR,
  BROKER

____________________________________
Company

____________________________________
Address

____________________________________
City Sta te Zip  Code

____________________________________
Signature

BE  IT REMEMBERED tha t  on  t he _____ day of __________________,  1 9___,
before me,  the  undersigned  nota ry  public in  and  for  t he  coun ty  and  st a t e  a foresa id,
came _____________________________________________,  t o me persona lly  known, who
being by m e du ly sworn  did  say t ha t  he is  t he ___________________________________
__________________________ of  _________________________________________________,
a  corpora t ion , and  tha t  t he  sea l a ffixed  to t he foregoing inst rument  is  t he corpora te
sea l of s a id  corpora t ion  and  tha t  sa id  ins t rument  was  signed  and sea led  on  beha lf of
sa id  cor por a t ion  by  a u t h or i t y  of it s  boa r d  of d ir ect or s  a n d  sa i d
________________________
_________________________________ acknowledged  sa id inst rument  t o be  t he fr ee a ct
and  deed  of s a id  corpora t ion .

IN  WITNESS WHEREOF , I  h ave hereun to  set  my hand a nd a ffixed my officia l
sea l, t he day an d year  las t  above writ t en .

____________________________________
Nota ry Pu blic

My commission  expires: ____________________________________
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MODEL NOISE  AND  AVIGATION  EASEMENT

AND  NON-SUIT COVENANT

WHEREAS  t h e  gran tor  is  t he owner  in  fee of a  cer t a in  pa rcel of land in  t h e
[Ci t y OR  Coun t y ] of _____________, Sta te of Ca liforn ia ; and

WHEREAS  Gran tor  ha s  b een  advised  and  is  of t he opin ion  tha t  t he subject
proper ty is  loca ted in  t he Airpor t  In fluence Area  for  ___________Airport ; t ha t  t h is a rea
is  su bject  t o low a nd frequen t  a ircra ft  overfligh ts  and  a ircraft  noise; t ha t  t hese p resent
and  fu ture a ircraft  over fligh ts  and noise levels  might  be annoying  to  users  of  t he land
for  it s  sta ted  pu rpose  and  migh t  in ter fere with  t he unrest r icted  use and  en joyment  of
the proper ty in  it s  in t ended u se; t ha t  t hese a ir cra ft  overfligh ts a nd n oise levels m ight
change over  t i me by vir tue of gr ea ter  numbers  of a ircra ft , louder  a ircra ft , seasona l
var ia t ions , and t ime-of-da y var ia t ions; tha t  changes in  a irport ,  a ircra ft ,  and a ir  t ra ffic
cont rol opera t ing p rocedures  or  in  a irpor t  layout  could  resu lt  in  increa sed over fligh ts
and  noise levels; and t ha t  t he gr an to r 's  or  user 's  own persona l  perceptions  of th e
a ir cra ft  a ct ivity and  noise  could  cha nge  and  th at  his  or  her  sensitivity  to aircraft  n oise
and overflight s  cou ld increase;

NOW, THEREFORE, KNOW ALL MEN  BY THESE P RESENTS:

Tha t  for  a  good and va lua ble considera t ion ,  th e receipt  of which  is  hereby
acknowledged, t ha t  ____________________________________________________________
does  hereby gran t  a  permanent  noise and  aviga t ion  e a semen t  t o  [Ven tu ra  Coun t y;
OR  th e  Uni ted  S ta tes  Na vy; OR  t h e S a n ta  Pa u la  Ai rp or t  As soc ia t ion , Lt d . ] ,
owner  and opera to r  of ______________ Airpor t , for  t he use of "Navigable Airspace" a s
defined  by t he F edera l Avia t ion  Act  of 1958, over  a ll  of t he following descr ibed  rea l
esta te, t o wit :

By vir tue of t h is  agreemen t , the gran tor , for  and on  beh a lf of h imself and a ll  successors
in  in t erest  t o any and a ll of t he r ea l  property  above described, waives  as  t o t he a irpor t
owner  and opera tor  or  any su ccessor  en t ity lega lly  au thor ized  t o  opera te sa id  a irpor t ,
any and a ll  claims for  damage of any kind wha tsoever  incu r red  a s  a  r esu lt  of a ir cr a ft
us ing t he "Nav igable Airspace" gran ted h erein  rega rdless of any fu ture cha nges in
volume or  character  of a ircra ft  over fligh ts , or  changes  in  a irpor t  des ign  and opera t ing
policies, or  changes  in  a ir  t ra ffic con t rol procedures.
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The Grantor ,  for  a nd  on  beha lf of himself and  a ll successors  in  int erest  t o any  a nd  a ll
of t he r ea l  proper ty above descr ibed, does fu r ther  hereby covenant  and a gree wit h  t he
Grantee t ha t  it  will not  from a nd  a fter  th e  effective dat e  hereof, sue,  prosecut e, molest,
or  t rouble t he Gr antee in  r espect t o or  on  a ccount  of t he flight  of any and a ll  a ir cr a ft
over  or  n ea r  t he sa id pa rcel  of lan d or  for  any effect s  r esu lting th erefrom  including but
not  limited  t o  noise, a ir  pollu t ion , or  any  and a ll  other  possible damages t o or  t aking
of sa id  p roper ty r esu lt ing  from  such  fligh t s.  Th is  easement  and non-su it  covenan t  is
gran ted  s olely t o [Ven tu ra  Coun t y; OR  t h e Un it ed  S t a t es  Navy; OR  t h e S an t a
Pa ula  Ai rp or t  As soc ia t ion , Lt d .]   a s  owner  and  opera tor  of _______________ Air por t ,
and  any su ccessor  en t ity, and does not gr an t  a ny  right  t o private  persons  or
corpora tions.

"Navigable  Airspace" means a irspace above th e  minimum  alt itudes  of  fligh t  prescr ibed
by r egula t ions  issued under  th e  Federa l  Aviat ion  Act  of 1958, Section  101  (24) 49  U.S.
Code 1301, a nd  sha ll inclu de a ir space needed to e n su r e sa f ety in  t he t akeoff and
landing of a ircra ft .

To have an d t o hold sa id easement  forever.

(Witness, s igna tures, and da tes  follow in  cust omary loca l format .)
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Appendix  E
AIRPORT LAND  USE
COMPATIBILITY POLICY
ALTERNATIVES

Th is  Appendix  d iscu sses  a irpor t
compa t ibility framework  policie s  a t
Ventura  County a irpor t s.  Th ey a re
compared  with  t he exist ing a irpor t
compa t ibility policies  established  in  the
exist ing Air por t s  Comprehens ive Land
Use  P lan  (the 1991 CLUP ).   It  wa s u sed
by the  P roject  Advisory Committ ee  and
the A irpor t  Land  Use Commission  in
developing the  a dopt ed  policies in
Chapter  6.

The policy alt erna t ives a re  bas ed  on
gu idance pr ovided by the upda ted
Airport  Land  Use Pl anning Handbook
(Hodges &  Shut t  1993.)

E.1 SAFETY
COMPATIBILITY

E.1.1 1991 CLUP  STANDARDS
AT CIVILIAN AIRPORTS

The 1991 sa fety compa t ib ility s tandards
for  Ven tura  County  civilian  a irpor t s  a re
shown  in  Table  E 1 .   Three zones  a re
esta blished: t he Inner  Safety Zone, t he
Outer  Sa fety Zone, and t he Tr a ffic
Pat te rn  Zone.  The st andards  become
less  r es t r ict ive a s  dis tance from  t he
a ir por t  a n d  r u nwa y  cen t e r l in e
increa ses.  Th e  st r ictes t  st andards  a re
in  t he Inner  Sa fety Zone,  an  a rea
corr espondin g  wit h  t h e  r u nwa y
protect ion  zone  defined by  FAA a irpor t
p lanning cr iter ia .  Less  r est r ic t ive
standa rds  apply in  t he Oute r  Sa fety
Zone.  The  least  rest rictive sta n da rds
apply in  t he Traffic Pa t te rn  Zone, t h e
area  benea th  t he most  c ommonly used
t ra ffic pa t tern .
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TABLE  E 1

Lan d  U s e  Com pa t i b i l i t y  Gu id e l i n e s  i n

A i r  S a f e t y  Zon e s  f o r  C i v i l i an  A i rpo r t s  -- 1 991  CLU P

Land  U s e

In n e r

Sa f e t y

Zo n e

Ou t e r

Sa f e t y

Zo n e

Tra f fi c

P a t t e rn

Zo n e

R e s i d e n t ia l

S in gle  F am ily

Mu lt i-F am ily

Mob ile  H ome  P a r k s

U

U

U

U

U

U

C  [a ]

C  [a ]

C  [a ]

P u b li c /In s t it u t i o n a l

H ospi ta ls /Conva lescen t  H om es

Sch ools

Ch u rch es /Syn a gogu es

Aud i tor iu m s/Th ea ter s

Tr a n sp or t a t ion  Te rm in a ls

Comm u n ica t ion /U t ilit ies

Au t om obile  P a r k in g

U

U

U

U

U

C  [b ]

C  [b ]

U

U

U

U

U

A

A

U

U

U

U

U

A

A

Comm e r c ia l

H ote ls  a n d  Mote ls

O ffices  a n d  Bu s in ess /P r ofes s ion a l

Ser vices

Wh olesa le

Ret a il

U

U

U

U

U

C  [a ]

C  [a ]

C  [a ]

C  [c]

C  [c]

C  [c]

C  [c]

In d u s t r i a l

Ma n u fa ctu r ing  -  Gen er a l /H ea vy

L igh t  In d u st r ia l

Resea rch  a n d  D evelopm en t

Bu siness  P a rk s /Corpora te  O ffices

U

U

U

U

C  [a ]

C  [a ]

C  [a ]

C  [a ]

C  [c]

C  [c]

C  [c]

C  [c]

Re c r e a t io n /O p e n  S p a c e

Ou t door  S por t s  Ar en a s

O u t d oor  Amp h it h ea t er s

P a r k s

O u td oor  Am u s em e n t

Re sor t s  a n d  C am ps

Golf C ou r ses  a n d  Wa t er  Recr ea t ion

Agr icu lt u r e

U

U

U

U

U

C  [d ]

A

U

U

C  [a ]

C  [a ]

C  [a ]

A

A

U

U

A

A

A

A

A
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TABLE  E 1  (C o n t i n u e d )

Lan d  U s e  Com pa t i b i l i t y  Gu id e l i n e s  i n

A i r  S a f e t y  Zon e s  f o r  C i v i l i an  A i rpo r t s  -- 1 991  CLU P

NOTES

A  = Accep ta b le  lan d  u se

C  =  La n d  u se  i s  con di t ion a l  up on  m eet in g  es ta bl ish ed  c r i te r ia  ( see  footn otes)

U  =  Un accep ta b le  lan d  u se

[a ] Ma xim um  st r u ctu r a l  cove r a ge  m u st  be  n o  m or e  t h a n  25  p er cen t .   “S t r u ctu r a l  cove r a ge” is

def in ed  a s  th e  per cen t  o f bu i ld in g  footp r in t  a rea  to  to ta l  la n d  a rea ,  in clud ing  s t ree t s  a n d

greenbe l t s .

[b ] Th e  p la cin g  of s t r u ctu r es  or  bu i ldin gs  in  th e  In n er  Sa fety  Zone  i s  u n a ccept a ble .  Above

gr ou n d  u t ili t y l in es  a n d  p a r k in g a r e  a llow ed  on ly  if  a p p r ove d  by t h e  F AA  a s  n ot

con s t it u t in g  a  h a za r d  t o a ir  n a viga t ion .

[c] Ma xim um  st r u ctu r a l  cove r a ge  m u st  n ot  e xceed  50  p er cen t .   “S t r u ctu r a l  cove r a ge” is

def in ed  a s  th e  per cen t  o f bu i ld in g  footp r in t  a rea  to  to ta l  la n d  a rea ,  in clud ing  s t ree t s  a n d

gr een bel ts .   Wh er e  developm en t  i s  p r oposed  imm edia tely  a dja cent  to  th e  a i rp ort  pr opert y,

i t  i s  su ggest ed  t h a t  s t r u ctu r es  be  loca ted  a s  far  a s  pr a ct ica l  fr om  t h e  r u n wa y.

[d ] Clu bh ou se  i s  un a ccept a ble  in  th i s  zon e .

Sour ce :  P &D  Avia t ion  1991 .

E.1.2 ALTERNATIVE SAFETY
ZONES  AT CIVILIAN
AIRPORTS

Since t he prepa ra t ion  of t he 1991
CLUP, t he St a t e Aeronau t ics  P rogram
has released  a n  upda ted  version  of t he
Airport  Land  Use Plan n ing Handbook
(Hodges &  Shut t  1993).  The Handbook
does  not  pr ovide s t anda rds  or  officia l
recommenda tions,  bu t  it  does  suggest  a
rea sonable  configura t ion  of sa fety
zones, a s  shown  in  Exh ibit  E1 .  These
differ  from  the sa fety zones in  t he 1991
CLUP in  t he  following  respects.

The sa fety zone e xample from
the     Handbook     establishes     a

r u n w a y  s i d e l i n e  z on e ,
r ecogn i z in g  t h e  po t en t i a l
accident  r isks in  t h is  a rea .

The ex ample in  t he Handbook
advises  in cr ea sing a t t en t io n
a long the ex t ended r unway
center line by d esigna t ing two
zones, t he Inner  and Ou ter
Safety  Zones.

The Handbook  a lso advi ses
a t t en t ion  be  given  t o depar tur e
turns  by designa t ing a n  I nner
Turning Zone.  (This  concept  was
used  in  t he 1991  CLUP  a t
Camar illo Airport  for t he r igh t
depa r ture t u rn  off Runway 26.)
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E x hi bit E 1
S A F E T Y Z O N E

C O N FI G U R A TI O N E X A M P L E

2 0 0'

E

A

B

C

R

D

U
T

S
L

F

R u n w a y
E n vir o n m e nt

6 6

5

3 3

1

2

4

5

S A F E T Y Z O N E N A M E S

R u n w a y Pr ot e cti o n Z o n e

I n n er S af et y Z o n e

I n n er T ur ni n g Z o n e

O ut er S af et y Z o n e

Si d eli n e S af et y Z o n e

Tr affi c P att er n Z o n e

1

2

3

4

5

6

S A F E T Y Z O N E DI M E N SI O N S ( F e et)

R u n w a y L e n gt h G r o u p ( L)

l e s s t h a n 4, 0 0 0' 4, 0 0 0' t o 5, 9 9 9' 6, 0 0 0' or m or e

A
B
C
D
E
F
R
S
T
U

1 2 5 

2 2 5 

2 2 5 

2 2 5 

5 0 0 

4, 0 0 0 

2, 5 0 0 

1, 0 0 0 

1, 5 0 0 

2, 5 0 0

2 5 0 

5 0 5 

5 0 0 

5 0 0 

1, 0 0 0 

5, 0 0 0 

4, 5 0 0 

1, 7 0 0 

2, 8 0 0 

3, 0 0 0

5 0 0 

8 7 5 

5 0 0 

5 0 0 

1, 0 0 0 

5, 0 0 0 

5, 0 0 0 

2, 5 0 0 

2, 5 0 0 

5, 0 0 0N ot e:  T h e s e s af et y z o n e s h a p e s a n d si z e s ar e i nt e n d e d

  o nl y t o ill u str at e t h e c o n c e pt s di s c u s s e d i n t h e t e xt.

  T h e y d o n ot r e pr e s e nt st a n d ar d s or r e c o m m e n d ati o n s.

S o ur c e:  H o d g e s & S h utt, Air p ort L a n d U s e Pl a n ni n g H a n d b o o k , p a g e 9- 1 6.

  Pr e p ar e d f or C A L T R A N S Di vi si o n of A er o n a uti c s, ( D e c e m b er 1 9 9 3)
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Like the 1991 CLUP , th e 1993
Handbook  advises  the  es tablishment  of
a  Tra ffic Pa t t ern  Zone.  I t  p rovides
dimensiona l cr it er ia  for  drawing the
bounda r ies of t he zon e.  I n  a ctua l
a irpor t  s et t ings , t he t r a ffic pa t tern  can
vary grea t ly in  size  dependin g on  the
type and volume  of a ircra ft  a t  any given
t ime.  It  makes  sense  t o define  t he s ize
of a  t r a ffic pa t tern  zone based  on  the
actua l experience a t  a irport s,  provided
tha t  rea son ably good da t a  on  t r a ffic
pa t tern  fligh t  t racks is  a vailable.

The sa fety  zones in  t he 1993  Handbook
could  be con sider ed a t  t he civilian
a irpor t s  in  Ventura  County.  I n  t he  next
sect ion , t he 1991 CLUP  sa fety zone
bounda r ies a t  each  civ ilian  a irpor t  a re
compa red with  a lterna t ive boundar ies
tha t  could  be established based  on  the
cr iter ia  in  t he 1993 Handbook .

E.1.3 SAFETY ZONE BOUNDARIES
AT CIVILIAN AIRPORTS

E.1.3 .a Camarillo  Airport

Exh ibit  E2  shows  the 1991 CLUP
sa fety zones a t  Camar illo  Airport .   The
Inner  Safety  Zone  (IS Z) i s a  sma ll
t rapezoid-shaped  a r ea  off each  r unway
end remain ing on  a irpor t  pr oper ty.   The
Outer  Safety Zone  (OS Z) off th e  east
end of t he r unway  is  a  la rger  t rapezoid
wh ich  ext ends  about  600 feet  east  of
Las  Posas  Road  off airport  property.  I t
extends  in to a rea  des igna ted in  t he
Genera l P lan  for  c ommercia l, public and
quasi-public, and  agr ic u lture.  Off t he
west  end  of th e  airport , th e  OSZ ha s  a
la rge  fan  sh ape  extending  5,000 feet  off

the end of t he pr imary su r face  ( wh ich
ends  200 fee t  pa st  t he  ru nway  end).  I t
follows the  a pproach su rface  an d  a
nominal  depar tu re  flight  t ra ck.

The Tra ffic  Pa t te rn  Zone ext ends  about
3,400 feet  nor th  and  sou th  of t he
runway center line a nd 3,000  feet  off the
west  end  of t he runway and  about  4,800
feet  off t he east  r unway end.  The TPZ
is r a ther  mislea dingly  named  since the
actua l t r a ffic pa t tern  a t  t he  a irpor t
often  extends well  ou t side the a rea .

Exh ibit  E3  sh ows poten t ia l a lt erna t ive
a irpor t  sa fet y zon e s  based  on  the
cr iter ia  in  t he 1993 Airport  Land  Use
Planning Handboo k .   The Runway
Protection  Zones  (RPZ) a re  la rger  t han
the c u r ren t  ISZ boundar ies  becau se
t hey a r e  d rawn  ba se d  on  t h e
assumpt ion  of a  futu re  precision
ins t rument  approach  a t  t he a irpor t .
The “new” I SZ extends about  a s  fa r  off
each  ru nway end  a s  th e  cur ren t  OSZ
shown  i n  Exh ibit  E2 .   The n ew ISZ is
r ect angu lar , however , r a ther  than
t ra pezoid-sha ped.  The  “new” OSZ is  a
rectangula r  a rea  extending 10,000 feet
off t he  pr imary su r face  a t  each  r unway
end.

“The poten t i a l  alt erna t ive sa fety zones
in  Exh ibit  E3  inclu de those for  t he
poten t ia l pa ra llel  r unway.   They sh ould
be considered  h e re a s  being for
in format ion  on ly as t he poten t ia l
runway would  not  be developed u n t il
fu r ther  fea sibilit y s t udies/environ -
menta l  an a lyses  were completed  and  it
was det ermined t h rough  a  public revie w
process  t ha t  it s const ruct ion  would
benefit  t he community.”
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In ner  Tur ning  Zones  ( ITZ) a r e
designa ted off both  r unway ends
cover ing a r ea s  where  aircra ft  make
depar ture t u rns.  The “new” TPZ  i s
considerably la rger  than  the  exis t ing
TPZ.  I t  covers  the a rea  where the
t r a ffic pa t tern  most  frequen t ly  lies.
(Compare th is  wi t h  Exh ibit s  2E , 2F ,
and  2 G in  Ch apter  Two of t he Phase I
Repor t .)

E.1.3 .b Oxnard  Airport  

Exh ibit  E4  shows  the 1991 CLUP
safety zones a t  Oxna rd Airport .   Th e
Inner  Sa fet y Zon e  ( ISZ) is  a  t ra pezoid-
shaped  a r ea  off each  runway end .  The
Outer  Sa fety Zones (OSZ) a re la r ger
t ra pezoids extending 5,000 feet  of f t he
end of t he pr imary su r faces  a t  each
ru nway end.

The Oxnard  M ast er  P lan  has  not  been
adopted yet , t herefore,  no new sa fety
zones  p roposed  a s of t h is  upda te.  The
sa fety zo nes in  t he 1991 CLUP , shown
on  Exh ibit  E4 ,  sha ll remain  in  pla ce  a s
pa r t  of t he CLUP  upda te.

E.1.3 .c San ta  P au la  Airport

Exh ibit  E5  shows  the 1991 CLUP
safety zones  a t  Sa n t a  P au la  Airpor t .
The Inn er  Sa fety  Zone  (ISZ) i s  a  sma ll
t rapezoid-shaped  a r ea  off each  r unway
end.   The Ou ter  Sa fety  Zone  (OSZ) off
the east  end  of  t he runway is  a  la rger
t rapezoid which  extends a bout  3,400
feet  off t he  ends  of t he  pr imary su r face
a t  each  r unway end.   Mo s t  of t he land
with in   t he   ISZ  an d  t he   OSZ  is des ig-

na ted  for  indust r ia l u se.  A small a rea
a t  t he  west  end  is  de sign a ted  for
resident ial  (mobile  home  park).

The 1991 CLU P  Traffic Pa t te rn  Zone
(TPZ) is  shown  on  the  sou theast  side of
the airport  only.  This  i s  bec ause the
t r a ffic pa t tern  is  confin ed  to t ha t  side of
the airport .  I t  extends a bout  3,000 feet
off t he   r unway cent erline  an d  a bou t
6,300 feet  off each  end  o f t he p rimary
su rface.

Exh ibit  E6  sh ows poten t ia l a lt erna t ive
a irpor t  safety  zones  base d  on  the
cr iter ia  in  t he  1993 Airport  Land  Use
Planning Ha ndbook .   The Runway
Protection  Zo nes  (RPZ) a re t he same
size  a s  t he  cur ren t  ISZ  boundar ies .  The
“new” ISZ extends 2,500 feet  off  t he
ends  of t he pr imary su r face, c over ing
less  a rea  than  the  cur ren t  Ou ter  Sa fety
Zone.  The  new ISZ is a lso rectangula r ,
so it  covers  s ignificant ly less  a rea  t han
th e  cur ren t  OSZ.

The “new” OSZ is  a  r ectang u la r  a rea
extending 5,000  feet  off t he pr im a ry
sur face a t  each  runway end,  wel l
beyon d the ou ts ide boundary of t he
cur ren t  OSZ.

Inner  Tu rn ing  Zones  (ITZ ) a r e
designa ted off both  r unway ends
cover ing a r eas  where a ir cra ft  mak e
depar tu re  t ur ns.

The “new” TPZ is  simila r  in  s ize to  t h e
exist ing TPZ.  I t  ext ends  about  t he
same dista nce  sout hea st  of  t he r unway
end,  and ab ou t  1 ,300 feet  less  off each
runway end.   It  extends a bout  1,770 feet
nor thwest  of t he runway center line.
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It  is  impor tan t  t o note tha t  mos t  of t he
land  nor thwest  of t he Sa nta  Paula
Freeway with in t he prospect ive new
safety zones  is developed , so any n ew
land  use  compa t ibility st anda rds  would
have no effect  in  t ha t  ar ea .

E.1.4 ALTERNATIVE
COMPATIBILITY
STANDARDS

As shown  pr eviously in  Table  E1 , t he
sa fety c ompat ibility s t andards  of t he
1991 CLUP  a re  presen ted  in  t he form  of
a  m a t r ix of permit ted, condit iona lly
perm itt ed, and  pr ohibit ed  la nd u ses.  In
some CLUPs of other  c ount ies a nd in
the 1993  Handbook, a s  not ed in
Appendix A of the Ph ase  I  Repor t , a
different  approa ch  is  t aken .  The
prohibit ed uses  a re  specifica lly ca lled
out  a s  a re the development  condi t ions
applying in  ea ch  zone.   This  may be a
fa ir ly subt le difference, bu t  it  can
provide more  de t a il and poten t ia lly
more pr ecision in  adm in ist er ing t h e
regulat ions.

Table  E2  present s  a  compar ison  of t he
1991  CLUP  sa fet y comp a t ibilit y
standa rds  with  the cr iter ia  con ta ined  in
the 1993 Airport  Land  Use Planning
Handbook .   The format  of t he t able is
based  on  the Handbook  cr iter ia.   The
curren t  C LUP  st anda rds h ave been
reformat ted to fit  t h e  t able.  Th e t able
con t a i n s  s i x  s e c t i on s ,  e a c h
corresponding to one of  t he  Handbook’s
sa fety zones.   The e xis t ing sa fety zone
from  the 1991 CLUP  wh ich  most  closely
corr esponds  to t he Handbook’s zone is
pa ired with  it .

Table  E2  shows t ha t  in  t he Handbook’s
RPZ, virt ua lly  no str uctures  and no
developmen t  would  be permitt ed.  If at
a ll possible, t hese a reas should be
owned by th e  airport  opera tor.  These
standa rds  a re  very similar  t o t he 1991
CLUP  s tandards for  t he cur r en t  Inner
Safety Zone.   Rat h er  t han  set t ing a
maximum  populat ion  density  as  th e
Handbook  does, th e  1991  CLUP  ha s  a
much  more exten sive l ist  of prohibited
land  uses.

In  t he Handbook’s ISZ, no r esiden t ia l
uses  or  other  h igh  den sit y uses  would
be permit ted.  A  maximum  popula t ion
density of 40 t o 60 per sons  per  acre
would  be established for  permitt ed  uses
in  t he a r ea .  (A formula  for  compu t ing
“popula t ion  den sit y” is  pr ovided  in  t he
1983 S ta te  Handbook  and could be used
if t h is k ind of st anda rd is  des ir ed  i n
Ventura  County.)  F rom  25 to 50
percent  of th e  gross  a rea  involved  in  the
project  must  be set  a side for  “usea ble
open  space.”  Usea ble open  space is la nd
of su fficien t  size  and  configura t ion  to
serve a s  a n  emergency crash  landing
site.  The 1993 Handbook  s ugges ts t ha t
a reas  a s  sma ll  as  300 by 75  feet  can  be
su itable  for  sma ll a ir cra ft  ( Hodges  &
Shut t  1993, p  3-3).   In  t he ITZ,
gen er a l ly  t h e  s a m e  l a n d  u s e
prohibit ions  would  apply a s  in  t he ISZ,
a lthough  very low densit y residen t ia l
use  could  be a llowed on  min imum  lot
sizes  of 10  acres.

The cur ren t  Ou ter  Sa fety  Zone from  the
1991 CLUP  ha s  similar  land  u se
standa rds  a s  t he 1993 Handbook .
Residen t ia l u se,  however,  is  prohibited
in     t he     cu r ren t     OSZ.     The   cu r rent
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standa rds  have no pr ovisio n  fo r
“usea ble  open  s pace”,  but  t hey set  a
m a x im u m  s t r u ct u r a l  cove r a g e
requirement  of 25 percen t  of t he  gross
development  a rea .

In  “new”  OSZ  from  the 1983 Handbook ,
less  s t r ingent  land  use p ro h ibit ions
would   apply  th an   in   th e  cur ren t  OSZ.

P laces of public assembly would  b e
prohibited, bu t  very low densit y
residen t ia l u ses would  be  a llowed ( 0.2
to 0.5  un its  per  net  acre, cor responding
to min imum  lot s  sizes  of two t o f ive
acres).  The  usea ble open spa ce
requirement  wou ld  be  from  10 to 30
percent  of t he gross  a r ea  o f t he
development  project .

TABLE E2
Comparison  o f Compat ib il ity  S tandards  for  Al ternat ive  Safe ty  Zones
1993 State  Handbook  vs .  1991 Ventura  County  CLUP

Safe ty  Zone

Max imum
Populat ion
Den sity

Max imum
Dwel ling
Unit  (DU)
Den sity

Min imum
Amount  of

Useable  Open
Space

Max imum
Structural
Coverage

Proh ibi ted
Land  Us e s

RUNWAY P ROTECTION ZONE 

1993 Han dbook 0 to10
per sons /ac.

0 100% 0 Residen t ia l,
Schools,
Hospitals,
Nur sing  homes,
Above  gr ound
st ora ge of
flammable
ma terials  or
other  hazardous
substa nces.

“I n n e r  S a f e t y
Zone” 
1991 CLUP

N.A. 0 N.A. 0 Residen t ia l,
Hospita ls  and  
convalescent
homes,
Schools,
Chur ches,
Aud itor iums
an d  thea ters,
Transporta t ion
term inals,
Commercial,
In du st r ia l,
Outdoor  spor t s
ar enas,
Amphithea ters ,
Pa rks,
Outdoor
amusement ,
Resor t s  and
camps.
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TABLE  E2 (Cont inued)
Comparison  o f Compat ib il ity  S tandards  for  Al ternat ive  Safe ty  Zones
1993 State  Handbook  vs .  1991 Ventura  County  CLUP

Safe ty  Zone

Max imum
Populat ion
Den sity

Max imum
Dwel ling
Unit  (DU)
Den sity

Min imum
Amount  of

Useable  Open
Space

Max imum
Structural
Coverage

Proh ibi ted
Land  Us e s

INNER  SAFETY  ZONE

1993 Han dbook 40 to  60
per sons /ac.

0 t o 0.1
du /ac.

25 t o 50% of
gross a rea .
(25% overa ll,
50% in  500-
foot  wide
center  st r ip.)

N.A. Permit  on ly uses
which  a t t r act
rela t ively
few people.
Prohibit ed
examples in clude:
Shopping centers;
Ea t ing
establishments;
Meeting  halls;
Mult i-s tory
office  buildings;
Labor-inten sive
manufactur ing
plants.

Schools, hospitals,
nu rsing  homes.
Uses in volving,
as  t he p r imary
activit y,
manufactu re,
st ora ge, or
dis t r ibu t ion  of
exp los ives  or
flammable
ma terials.

“Outer  S afety
Zone”
1991 CLUP

N.A. 0 N.A. 25% of gross
a rea

Residen t ia l,
Hospita ls  and
convalescent
homes, Schools,
Chur ches,
Aud itor iums
an d  thea ters,
Transporta t ion
term inals, Hotels
an d  motels,
Outdoor  spor t s
ar enas,
Amphithea ters ,
Pa rks,  Out door
amusement ,
Resor t s  and
camps.
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TABLE  E2 (Cont inued)
Comparison  o f Compat ib il ity  S tandards  for  Al ternat ive  Safe ty  Zones
1993 State  Handbook  vs .  1991 Ventura  County  CLUP

Safe ty  Zone

Max imum
Populat ion
Den sity

Max imum
Dwel ling
Unit  (DU)
Den sity

Min imum
Amount  of

Useable  Open
Space

Max imum
Structural
Coverage

Proh ibi ted
Land  Us e s

OUTER  SAFETY   ZONE

1993 Han dbook 60 to  100
per sons /ac.

0.2 t o 0.5
du /net  a c.

10 to 30% of
gross a rea .
(10% overa l l ,
30% in  500-foot
w i d e  c e n t e r
st r ip.)

N.A. N o  s c h o o l s ,
hospitals,
nu rsing  homes.
No uses  involving,
as  t he p r imary
activit y,
manufactu re,
st ora ge, or
dis t r ibu t ion  of
exp los ives  or
flammable
ma terials.

“Outer  S afety
Zone”
1991 CLUP

As  noted
above.

As  noted
above.

As  noted
above.

As  noted
above.

As noted a bove.

TRAFFIC  PATTERN  ZONE

1993 Han dbook 150
per sons /ac.

4 t o 6  du/ac. 10 to 15% of
gross a rea

N.A. Discourage
schools,
hospitals,
nu rsing  homes.

“T raffic Pat tern
Zone”
1991 CLUP

N.A. no limit N.A. 25 to 50% of
gross a rea .

Proh ib it :
Hospita ls  and
convalescent
homes, Schools,
Chur ches,
Aud itor iums
an d  thea ters,
Transporta t ion
term inals,
ou tdoor  spor t s
ar enas,
Amphithea ters .

INNER  TURNING  ZONE

1993 Han dbook 40 to  100
per sons /ac.

0.1 t o 0.5
du /ac.

15 to 20% of
gross a rea

N.A. Schools,
Hospitals,
Nur sing  homes.

“T raffic Pa t tern
Zone”
1991 CLUP

As  noted
above.

As  noted
above.

As  noted
above.

As  noted
above.

As noted a bove.
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TABLE  E2 (Cont inued)
Comparison  o f Compat ib il ity  S tandards  for  Al ternat ive  Safe ty  Zones
1993 State  Handbook  vs .  1991 Ventura  County  CLUP

Safe ty  Zone

Max imum
Populat ion
Den sity

Max imum
Dwel ling
Unit  (DU)
Den sity

Min imum
Amount  of

Useable  Open
Space

Max imum
Structural
Coverage

Proh ibi ted
Land  Us e s

SIDELINE SAFETY  ZONE

 1993 Han dbook Same as  OSZ 0 t o 0.5
du /net  a c.

25 to 30% of
gross a rea .

N.A. Same a s  OSZ.

“Traf f ic Pa t tern
Zone”
1991 CLUP

As  noted
above.

As  noted
above.

As  noted
above.

As  noted
above.

As noted a bove.

N .A . – n ot  applicable.

In  t he “new ” TPZ, a  maximum
popula t ion  density of 150 persons per
acre would  be  es tablished.  Ho using
would  be  limited  to four  t o six  un its  per
acre.  The  u seabl e  open spa ce
requ iremen t  would be set  a t  10 t o 15
percent  of t he gross  developmen t  a r ea .
The 1991 CLUP  TPZ  ha s  none  of th ese
r equ i r em en t s .   T h e  l a n d  u s e
requ irements  of t he “new” TPZ  a re
much  less s t r ingen t , however , t han  the
requ irements  of t he cur ren t  TPZ.   They
would  on l y “discou rage” schools ,
hospita ls  and  nursing homes .  No land
uses  would  be prohibited.  (Br iefly, fo r
“discour aged” lan d u ses,  th e developer
would  have t o show t ha t  a lt erna t ive
sites  were  considered  a nd  foun d to  b e
unacceptable.)  I n  t he cu r ren t  TPZ,
va r ious  ins t itu t iona l u ses  and places  of
public a ssembly  are  prohibited.

The “new” Inner  Turn ing Zon e, which
would  pr imar ily l ie  with in  a rea  now
covered  by the cur ren t  TPZ, much
st r icter  st anda rds  would a pply t h an  a t
presen t .  Popula t ion  d ensity would be
limited  t o  40   t o  100  per sons per  a cre.

Hous ing density  would  be  limited  to  0.1
to 0.5  un its  p er  a cre (min imum  lot s
sizes of two to t e n  a cr es).  Fewer  land
use  prohibitions,  however , would  apply
with in  the  “new” ITZ than  now apply  in
the 1991  CLUP  TPZ.  O n ly schools,
hospita ls,  and nursing homes would be
prohibited.

In  the  “new” Sidelin e Sa fet y Zone  (SSZ),
sim ila r  land  use  prohibitions  a nd
density r est r ict ions would a pply a s in
the “ne w” OSZ.   Again,  th e  popula t ion
and resident ial  density  sta nda rds  would
be st r ict er  t han  for  t he 1991 CLUP  TPZ.
The land  use  pr ohibit ions, h owever , a re
somewha t  less  r est r ict ive t han  the 1991
CLUP TPZ sta nda rds.

Rather  tha n  adopt ing or r ejecting the
cr iter ia  of the 1993 Handbook  in  t o t a l,
it  would be  possible  t o blend some ideas
from  th e  Handbook  with  t he cu r ren t ly
est ablished  policies.  S ince the cur r en t
standa rds  have  been  in  place  for  severa l
year s  and a re  genera lly r easonable,
there is  a  case to be made for  keeping
them.
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Rega rdless  of whether  the exis t ing
sa fety zones  a re  prese rved, on e
pot en t ia l  r evision  n eeds  ser i ou s
cons idera t ion .  Tha t  is  t he design a t ion
of Tra ffic Pa t tern  Zones  a t  Oxnard  and
Camar illo Airpor t s.  Th e cu r ren t  TPZs
are fa r  sma ller  t han  t he a ctua l  a r eas
covered  by the t r a ffic pa t terns .  At  t he
same t ime, considerable developed la nd
lies benea th  the en la rged TPZs wh ich
would  be crea ted  if t he  cr iter ia  shown  in
Exhibits  E3  a nd  E5  were  u sed.   One
opt ion  would  be t o r ename  t h e cur ren t
TPZs and k eep t hem  in  place.  T hey
could  b e  labeled  “sideline  safety  zones”
or  “inn er  over flight  zones”.   A new
Tr a ffic P a t t e rn  Zone  could  b e
est a blish ed  ba sed  on  t h e  199 3
Handbook  cr iter ia  a s  shown  i n
Exhibits  E3  a nd  E5.  A n  imp or tan t
pur pose of des igna t ing th is  en la rged
TPZ would  be t o defin e an  a irpor t
influ ence ar ea  for  pu rpose s  of public
disclosu re.  The sa fety r isks  a re not
necessa r ily grea t  enough  in  th is  a rea  t o
ju st ify s t r ict  land  use r egula t ions .  The
presence of a ircra ft  overfligh ts in  t h is
a rea , however , will be  enough  to
mot iva t e  con c er ns  a mong  som e
prospective resident s  of th ose  ar eas.

E.1.5 SAFETY ZONE BOUNDARIES
AT NAS  POINT MUGU

The 1991 CLUP  has  a  differen t  s et  of
sa fety st andards  for  NAS  Po in t  Mugu
than  for  t he  civilia n  a irpor t .  The Poin t
Mugu  st anda rds were est abl ished for
three sa fet y zo nes  a s defined  in  the
AICUZ St udy for  t he facilit y.   The th ree
zones  a re  ca lled th e Clear  Zone,
Accident  Poten t ia l  Zone-1  (APZ-1), and
APZ-2.  The  Clea r  Zone  corr esponds
with  t he civilian  Inner  Sa fety Zone.

The APZ-1 zone rough ly cor responds  t o
the Ou ter  Sa fety  Zone.   The  APZ-2 zon e
ha s  no dir ect equ iva len t  in  t he civilian
scheme.  I t  i s  an  a rea  benea th
commonly used  flight  t racks ext ending
beyon d the APZ-1 zone.  Th e m ilita ry
sa fety zon e sys tem  a t  Poi n t  Mugu  ha s
no equiva len t  for  t he Tra ffic P a t t ern
Zone  u sed  at  th e  civilian  airports.

S ince special  studies  an d  Defense
Depa r tment  policies were u sed  in
defining the  safety a reas  a round  NAS
Point  Mugu,  it  is  r easonable to con t inue
us ing th e  AICUZ safety  boundar ies  for
sa fety compat ibility a round  the  facilit y.
Up-t o-da t e  informa t ion ,  however ,
should  be used.   In  1992,  th e N avy
upda ted the A ICUZ Study for  NAS
Point  Mugu .   The upda ted st udy revised
the loca t ion  and config u ra t ion  of some
of the  Accident  Poten t ia l Zones.  These
changes  should  be  reflected  i n  t he
upda ted CLUP  for Ventura  County.
The upda ted  boundar ies  ar e  s hown  in
Exh ibit  E7 .

E.1.5 .a Pote nt ia l  Revis ion s  to
NAS  P oint  Mugu  Safety
Standards

One poten t ia l shor tcoming of t he
AICUZ system  of sa fet y zones, in  ligh t
of St a te  guidelines  and  Ven tura  County
planning t ra dit ion,  is  the  lack  of a
t r a ffic pa t t ern  zone.   It  would be
rea sonable  t o consider  defining  a  Tr a ffic
Pat te rn  Zone a round  Poin t  Mugu.  The
size  and shape of t he a r ea  sh ou ld  be
based  on  the concent ra t ion  of low
a ltitu de fligh t  t r acks a round  the
a ir field.   An  a rea  based  on  t he  Pa r t  77
hor izon ta l su r face,  extending 7,500 feet
from   t he  edge   of  t he pr imary  su r faces
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around each  runway, would be a
reasonable bounda ry given t he  pa t tern
of fligh t  t r acks a round t he a irpor t .   Th is
area  is  shown  as  t he  TPZ in  Exh ibit
E7.

As  wa s suggest ed for  t he civilian
airports,  t he “new” TPZ could  be pa r t  of
the  basis  for  defin ing a n  a irpor t
influ ence a rea .   It  wou ld  b e u sed  t o
promote fa ir  disclosu re of poten t ia l
a irpor t  impact s  in cluding loud s ingle
even ts a nd low a ircra ft  overfligh ts.

If t he  Coun ty  ALUC de sires  to change
it s  sa fety  compat ibility  standa rds  based
on  the cr iter ia  in  t h e upda t e d
Handbook , it  wo u ld  be r easonable t o
use  t hese  with in  t he  corr espo nding
Point  Mugu  sa fety zones.  Th e following
rela t ionships  would a pply:

In  t he CZ , Clear  Zone  - Same
standards  a s  RPZ.

In  the  APZ-1 - Same sta nda rds
as  ISZ.

In  t he APZ-2 - Same  st anda rds
as  OSZ.

E.2 NOISE COMPATIBILITY

E.2.1 1991 NOISE
COMPATIBILITY
STANDARDS

The noise compa t ibility st anda rds  in
the  1 991 CLUP  est ablish 60 CNEL a s
the t h reshold  above  which  a ircra ft  noise
becomes a  considera t ion  in  land  u se
p lanning.  Ou tdoor  amphithea ters  and
mobile  homes  a re  unacceptable in  a reas

exposed  to noise  above 60 CNEL.   Other
t ypes  of h ous ing,  noi se-sen sit ive
ins t itu t ions , and h otels a re a ccept able
in  t he 60 t o 65 CNEL range  if an
a n a l y s i s  o f  n o i s e  r e d u c t i on
r equ ir emen t s  is  u n der t a ken  a n d
necessar y  soun d insu lat ion  in sta lled.

With in  t he 65 to 70 CNEL range,
hous ing is  prohi bited a nd noise-
sensit ive ins t itu t ions  and ho t els  a re
required  t o be sound-insu la ted  t o
achieve  an  ou tdoor  t o indoor  noise level
redu ct ion  of 25 CNEL.   With in  the 70  t o
75 CNEL r ange, most  noise-sensit ive
ins t itu t ions  a re  p rohib ited.  Auditor -
iums, theaters  and motels  a re  permitt ed
if a  noise level r edu ct ion  of  30 CNEL  is
incorpora ted int o t he st ructure.

The noise contours  with in wh ich  th ese
requ irements  apply  a re shown  for  each
a irpor t  in  Exh ibit  E2  (Camar ill o),
Exh ibit  E4  (Oxnard), Exh ibit  E6
(Santa  P aula),  and  Exh ibit  E7  (NAS
Poin t  Mugu).

E.2.2 POTENTIAL ALTERNATIVE
NOISE  COMPATIBILITY
STANDARDS

E.2.2 .a Set  60 CNEL as
Compatibi li ty
Thre sh old

Poten t ia l r evisio ns  would  pr ohibit  a ll
hous ing a nd noise-sens it ive ins t itu t ions
in  a reas exposed t o noise a bove 60
CNEL.  Hotels  woul d  be  permit ted in
a reas  exposed t o nois e up  to 75 CNEL
provided  t hey incorpora t ed n ois e
a t tenua t ion  to a ch ieve a  noise level
reduct ion  of 25 t o 35 CNEL.
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These poten t ia l p olicy r evisions  reflect
gu idance provided in  t he upda ted
Airport  La nd  Use Planning Handbook
(Hodges & Shut t  1993,  p. 3-3).   Th ose
guidelines  r ecommend t ha t ,  in  qu ie t
communities, 60 CNEL should  be the
maximum  permissible noise level for
r esiden t ia l u s es.  Based  on  t he
con su lt a n t ’s  experience  an d  t h e
compla in t  h is tory a t  t he County’s
airports,  noise conc erns a re frequen t ly
regist ered by  pe ople residing in  a reas
fa r  from t he  65  CNEL noise  cont our s.
St ructu ra l sound in su la t ion  is of only a
very li m ited  benefit.   However,  sta te
law and  loca l  ordi nances  and elements
are based  on  a  65 CNEL th reshold  and
a  change in  t he CLUP  w ould  c r ea t e an
in con s is t en cy  a n d  cou ld  cr ea t e
confus ion  in  it s  app lica t ion .

A comment  freq uent ly heard  from
Southern  Ca liforn ia  r e s idents  is  t he
va lue they place on  out door  livi ng in
th is  mild clima te.   For  sound in su la t ion
to be effectiv e, a ll windows  and doors
must  be closed .  Th is  forces  the  need  t o
use  a  mechan ica l  ven t ila t ion  sys tem  or
a ir  cond itioning.  I f resi den t ia l
development  is a llowed  in  a re a s
exposed  to noise above 60 C NEL,
ser ious  concerns  from  re sidents  can  be
expected.

If it  is  decided to  u se  the 60 CNEL
contour  a s t he t h resh old for  permit t ing
r es id en t ia l  u se s,  s om e  s p e cia l
considera t ion  should  be given  to t he
Point  Mugu  a r ea .   The 60 CNEL
contour  co vers  an  enormous  a rea
around t ha t  facilit y.   A specia l policy for
exist ing lot s  of r ecord may deser ve
considera t ion  i n  t ha t  a rea .  Such  a
policy could permit  a  dwel ling t o be
bu ilt  on  a  lot  of  r ecord  exis t ing a s  of t he

da te of adopt ion  of t he upda te d  CLUP.
Sound insu la t ion  an d  a  n oise  easement
could  b e  required  as  conditions  of
gran t ing a  permit .

E.2.2 .b S e t  60  CN EL  a s
Thre sh old  for  Small
Airports  Only

One opt i on  wh ich  has been  used  in
some count ies  is  to  esta bl ish  different
noise  c ompa t ibility th resh old levels
depending on  the cla ss  of a irpor t .   Th is
approach  wa s  suggest ed in  t he 1983
Airport  Land  Use Planning Handbo ok
(M e t r op o l i t a n  T r a n s p o r t a t i o n
Commission  1983).  At  la rge  a ir  ca r r ier
and  m ilit a ry a irpor t s , t he noi se
compa t ibility t h resh old  would be set  a t
65 CNEL.  At  sma ll  airpor t s,  a  lower
thresh old  would be used.   The  th inking
was  t ha t  a t  sma ll  a irpor t s , many of  t he
noise  concerns r egis t ered  by loca l
r es iden t s  r e l a t e  t o  both e r so me
overfligh ts  and  single  event s.   One way
of cap tur ing the a ffected  a rea  would  be
to use a  lo wer  CNEL th reshold .  The
lower  t h r es h old  wa s  va r i ous ly
suggest ed a s  55 or  60 CNEL.

E.2.2c Noise  Ea semen ts  and
Disclosu re  Covenants

Regar dless  of  whether  any changes  a re
made in  t he CNEL th res hold  for  n oise
compa t ib ilit y,  t wo  ot h er  pol ic y
refin ements  deserve  discussion .

These r efin ed  policies  r ela te t o t he
dedica t ion  of noise ea sements  for  any
noise-sensit ive lan d u ses  permitt ed
with in  t he 60 CN EL co ntour  and  the
recording  of  a   fair   disclosur e  covenant
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with  t he pla t  or  deed.   The covenant
would  require  t he p roper ty owner  t o
disclose pr ospect ive  buyers  t he loca t ion
of t he proper ty wi th  r espect  t o t he
a irpor t  and  the a irpor t  noise contour s
an d  safety  zones.

The 1 991 CLUP  recommended  the
dedica t ion  of easements  and the
recorda t ion  of disc losur e  covena nt s.
The opt ion  exist s  for  r equir ing both  or
eith er  of t h ese.   Concerns h ave been
ra ised tha t  VCTC, a s t he ALUC, does
not  have t he a u thor ity, nor  sh ould it
seek  su ch  a u t h or ity,  to  requ i r e
easemen ts.   However , no such  co ncern
has been  r a ised  with  r egard t o
disclosur e covenants, a nd r equ ir ing
recorda t ion  of such  would  a fford some
measure of addit iona l protect ion  to t he
cur ren t  a irpor t s  in  Ven tura  County."

E.2.3 REGULATORY NOISE
CONTOURS

The 1991  CLUP  used  sets  o f n oise
con t ou r s  a t  e a ch  a i r por t  t h a t
represen ted a  r easonable worst  ca se of
noise  exposure over  t he  long term
future.  The lar gest  s et  of noise contours
developed  for  each  a irport  were  used  a s
the regulat ory  noise cont our s.   At  Santa
Pau la , t he 201 0 co ntours  were the
largest  and  w ere used  for  r egula tory
purposes  ( Exh ibit  E5 ).  At  NA S  Po in t
Mugu  the cu r ren t  a nd forecast  2010
contours  wer e t he same.  At  Camar illo
and  Oxnard  Airport s, special  composit e
set s  of noise contours  were produced by
combin ing the 1990  and  2010  cont our s.
(See Exh ibits  E2  a nd  E4.)  Th is is
becau se the 1990 contours  we re lar ger
in   some  a reas   a nd  t he   2010   con tours

lar ger  in  other  a r eas.   Th is  is  a  prudent
way to approach  the ques t ion  of land
use  r egu la t ion  ba sed  on  a  va r iable
factor  such  a s  noise.  The  pur pose  is  to
design a te an  a rea  exposed  to long  t erm
noise  exposu re r isk , not  simply t o define
an  a rea  exposed by noise a t  any on e
poin t  in  t ime.

An  a lterna t ive to con t inuing th is
approach  would be to  select  as  t he
regula tory noise contours  a n  upda ted
set  of con tours  for  a  s ingle year .  I t
would  b e r easonable to u se the
genera lly largest  se t  of upda ted
con t ou r s  for  pu r p oses  of n ois e
regula t ion .  These would be e it her  t he
2003 or  2018 forecas ts a t  Camar illo
(Exhibit s  2J  and  2K in  t he Phase I
Repor t ), t he 2018 forecast  a t  Oxnard
(Exhibit  3K in  t he  Phase I  Repor t ),  t he
2015 forecas t  a t  San ta  Paula  (Exhibit
4F  in  t he Phase I  Report ),  an d t he 1990
contours  a t  NAS P oin t  Mugu  (Exhibit
5L).

If t he  1991 CLUP  appro ach  of defin ing
a  rea sonable  worst  case  n oise exposur e
area  is  con t i nued,  composite  noise
contours  would  be  defined  for  Camar illo
and  Oxn ard Airpor t s.  The  o ther  two
would  use n oise contours for  a  single
year .  The specific con tours  t o u se each
airport  would  be  as  follows:

Camar illo Air por t  - a  combina t ion  of  t he
2003 and 2018 con to ur s  developed  in
the F .A.R.  Pa r t  150  Noise Compa t ibility
Study  (Coffman  Associat es  1997a ).   See
Exh ibit  E3 .

Oxnard  Air por t  - a  combina t ion  of t he
1990 and  2010 cont ours developed in
the 1991 CLUP .  See Exh ibit  E4 .
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Santa  Paula  Airpo r t  -  2015  noise
contours  developed  in  t h is  CLUP
upda te.   See Exh ibit  E6 .

NAS Point  Mugu  - 1990 noise  contours
developed  for  t he  1992 AICUZ Study
(Dames  & Moore 1992).   See Exhibit
E7.

The r es t  of t h is  sect ion  d iscusses  the
implica t ions  of th ese upda ted  noise
con t ou r s  o n  n oise  compa t ibi lit y
plann ing a t  each  a irpor t .

E.2.3 .a C am a r i l l o  A i r p o r t
No ise  Con tours

The  upd a t ed  n oise  con t o ur s  a t
Camar illo Airport , sho wn  in  Exh ibit
E3  a re  broader  t ha n  the contours  u sed
in  the  1991  CLUP  ( Exh ibit  E2 ).  The
upda ted contours  a lso extend  fu r ther
east .  On  the west  side of t he  a irpor t ,
the upda ted contours  a re  genera lly
smaller  t han  the  older  con tours .  Most
of the  land  within  the updated 60 CNEL
noise  cont our  is  designa ted  in  t he
Genera l P lan  for  indust r i a l  use.
Smaller  a reas a re  d esigna ted  for
agr icu lture and commercia l use.  All
th ese land  u se desig na t ions  a re
compa t ible  with  a ircra ft  noise.

The upda ted 65 CNEL c ontour  lies
almost  complet ely over  indu st r ia l-
designa ted land, most  of wh ich  is  on  the
a irpor t  pr oper ty.  The  upda ted 65
CNEL contour  extends  off a irp or t
proper ty t o t he west  over  a n  a rea
designa ted for  a g r icu ltura l u se.  The
upda ted 65 CNEL  co ntour , however , is
smaller  in  t h is  a rea  than  the  contour
used  in  the  1991  CLUP.

If t he 1991 C LUP  noise compa t ibility
standa rds  a re  con t inued , u se of t he
upda ted noise c on tours will gen era lly
reduce the size of t he regula ted a rea .

E.2.3 .b Oxnard  Airp ort No ise
Con tours

As noted ea r lier , because  the Oxn ar d
Mast er  P lan  ha s  not  yet  been  a dopt e d,
t here a re  no new noise contours
proposed  a s  pa r t  o f t h is  upda te.  The
contours  in  t he 1 991 C LUP, shown  on
Exh ibit  E4 ,  sha ll  remain in  place a s
pa r t  of t he CLUP  upda te.

E.2.3 .c San ta  P au la  Air port
No ise  Con tours

The upda ted noise c on tours a t  San ta
Paula  Airport ,  shown  in  Exh ibit  E6  a r e
much  broader  t han  the contours  u sed  in
the 1 991  CLUP  ( Exh ibit  E7 ).   The
upda ted cont our s  a lso extend fu r ther
west  off  t he  end  of  t he a irpor t .  Most  of
the land  with in  the u pda t ed  60 CNEL
noise  con tour  is  designa ted  in  t he
Genera l P lan  for  indust r ial  or  open
space use, both  of  which  a re  compa t ible
with  a ircraft  noise.  The  60 CNEL noise
contour  just  bar ely  crosse s  t he Santa
Paula  F reeway ove r  a reas designa ted
for  commercial  and  resident ial  use.

The upda ted  65 CNEL contour  lies
almost  complet ely  over  land designa ted
as  indust r ial.   The  rest  of t he a rea
with in  t he 65 CNEL contour  is
designa ted for  open  spa ce.

It  the cur ren t  noise compa t ibility
standa rds    ar e    cont inued,    use   of  t he
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upda ted  noise contours will gen era lly
reduce th e  si ze  o f t he r egula ted  a rea
becau se the upda ted contours  a re  lar ger
th an  th e  old  cont our s.

E.2.3 .d NAS  P oint  M ugu  Noise
Con tours

The most  r ecent  set  of noise  con tou r s a t
NAS Poin t  Mugu  a re  shown  in  Exh ibit
E7.  Most  of t he  land  wit h in  t he 60
CNEL contour  is  des igna ted  in  t he
Genera l P lan s for  agricu ltu ra l  use.
Smaller  a rea s  a re  designa ted  for
indust r ia l, and open  space u se.  All
th ese ca tegor ies  a re  considered noise-
compa t ible.  Sma ll  a rea  a re  designa ted
for  r esident ia l and n oise-sensit ive
ins t itu t ions .  These a re  e xis t ing
development s.  All of t he a rea  with in
the 65 CNEL contour  and  off t he Poin t
Mugu  propert y  is  designa ted  for
agricu ltu re.

It  t he cur ren t  noise compa t ibility
standa rds  a re  con t inu ed,  th ere would be
no change i n  land  use policies in  t he
Poin t  Mugu  a r ea .

If th e  noise  compa tibility  sta nda rds  a re
revised  according to the gu idance
provided  in   t he  upda ted   A irport  Land

Use Planning Handbook ,  as shown  in
Table  E1 , t h e a r ea  a ffected  by the
prohibit ion  of housing  an d  noise-
sensit ive lan d u ses  would increase.   The
area  would  b e  d esigna ted  by t he
upda ted 60 CNEL con tour  r a ther  t han
the 65 CNEL contour .  According  to the
land  u se  designa t ions of t he Gener a l
P lan , most  of t he a ffec t ed  a r ea  is
designa ted for  co mpa t ible  land u se.
Rela t ively sma ll ar eas  a re  desi gna ted
for  noise-sensit ive u ses.  These  include
the old Camar illo St a te Hospita l
facilit y, now p lanned  a s a  fu ture
U n iver s i t y  of  Ca l i for n ia  S t a t e
Universit y facility,  a  r esident ia l ca re
facility on  Lewis  Road, and a  r esiden t ia l
neighborhood in  Camar illo and  the f a r
end  of t he 60 CNEL contour .

E.3 CONCLUSION

This  cha pter  ha s  propose d  va r ious
a lt er n a t ive  a i r por t  compa t ibilit y
policies for  discussion  by th e P roject
Advisory Co mmit t ee.   Bas ed  on
commit tee discussions,  fina l, upda ted
compa t ibility policies  will be selected  for
purposes  of p repar ing a  d ra ft  Airpor t
Compat ibility Land Use P la n  for  each
a irport  in  t he County.
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