
1/27/2019 Webmail:: RE: APCP Complaint - Chemtrall Photos 

To 
From 
Subject RE: APCP Complaint - Chemtrail Photos 

Brick, Bill <Bill.Brlck@sdcounty.ca.gov> 
<rlca rdo@cafepeyote.com> 

Date 2014-10-16 4:52 pm 

• West Coast Satellite Imagery_011814.pdf (-134 KB) 

R i c a r d o - thank you f o r the sharper p i c t u r e s , I can see these much b e t t e r than the faxed 
c o p i e s . 

In the f i r s t photo, 1 see a c o n t r a i i aiong w i t h a wider p a t t e r n of c i r r u s c l o u d s . 

Photos 2 and 3 show a two-engine j e t a i r c r a f t c r e a t i n g a c o n t r a i l . 

In the 4th photo I see a c o n t r a i l along w i t h a wider p a t t e r n of c i r r u s c l o u d s . The 
h i g h l i g h t e d a i r c r a f t i s not at the same a l t i t u d e as the hi g h e r clouds or c o n t r a i l ( i t i s 
lower, and not e m i t t i n g a c o n t r a i l ) . 

I have attached two s a t e l l i t e images t o show t h a t the c i r r u s clouds on January 18, 2014, were 
p a r t of an atmospheric c i r c u l a t i o n p a t t e r n t h a t has no t h i n g t o do w i t h c o n t r a i l s . 

The San Diego A i r P o l l u t i o n C o n t r o l D i s t r i c t w i l l not be doin g any f u r t h e r i n v e s t i g a t i o n i n t o 
your complaint. 

R e s p e c t f u l l y , \ 

W i l l i a m C. B r i c k , COM 
Senior M e t e o r o l o g i s t j 
San Diego A i r P o l l u t i o n C o n t r o l D i s t r i c t j 
10124 Old Grove Road 
San Diego, CA 92131 ! 
(858) 586-2770 
(858) 586-2759 FX ; 

b i l l •brick(asdcountv. ca. gov 
www.sdapcd.ora 

C e l e b r a t i n g over 58 years of a i r q u a l i t y p r o g r e s s ! ; 

Q - r i g i n a l Me.s.sage 

From: r i c a r d o l i c a f epevote . com [ m a i l t o : riggrdQljcafSF^SY^be • CQm] 
Sent: Thursday, October 16, 2014 4:34 PM 
To: B r i c k , B i l l 
S u b j e c t : APCP Complaint - C h e m t r a i l Photos 

Thank you f o r t a k i n g the time t o d i s c u s s the l o c a l c h e m t r a i l i s s u e w i t h 
me. Attached are photographs I took. T h i s s p r a y i n g happened w i t h i n a 3-4 
hour p e r i o d (I was a l l day at the beach). The j e t (unless there were 
s e v e r a l ) was p u t t i n g the s t r e a k s i n the a i r back and f o r t h . What seem t o 
be clouds next t o the obviou.s c h e m t r a i l marks are p r i o r sprayed c h e m t r a i l 
t h a t had expanded and t u r n i n t o c l o u d s then a fog, f a l l i n g s t r a i g h t down. 

You say the r e i s not any evidence, our eyes i s the f i r . s t one, l o g i c and 
r e a l c o n t r a i l formations the .second. And i f you see the v i d e o I sent you 
you .should at l e a s t c o n t a c t the person noted on the video about h i s 

B i l l , 

not e v a p o r a t i n g . 
g W l P i T H. l 

https ://rTial1.1 K)Stbaby.conV?_tasl<Fmail&_safe= (5/4 uid=3& m b ^ 1/2 



1/27/2019 Webmail:: RE: APCP Complaint - Chemtrail Photos 

sampling, i f y o u c a r e about your f a m i l y more than your j o b , of course. 

Please a d v i s e how you p l a n on proceeding so I can p l a n from th e r e . 

THX 

R i c a r d o Beas I 

https ://mail .hostbaby,com/?_taslf= mail ii_sate= aii_uid= 3&_rTtiox= G hemTr&_action= pri nl&_eo(lwi n-1 



F O T O S O F C H E M T R A I L S O V E R MISSION B E A C H , SAN DIEGO 
January 18,2014 

Photo 1 shows multiple streaks/chemtrails in the air done in several aircraft passes 
through the sky. They start not too wide until they expand into a fog within 1 hour, 
then logically fall into earth. 

Photo 2 shows the airplane doing the spraying 

£lCfll6ir M 3 



Photo 3 shows a close-up of such plane 
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1/27/2019 Webmail:: RE: Longer lasting Contrail Conditions 

siibjed: RE: Longer lasting Contraii Conditions 
F r o m Brick, Bill <Bill.Brick(asdcounty.ca.gov> 
To <ricardo@cafepeyote.com> ' 

Forbis, Paula <Paula.Forbis@sdcounty.ca.gov>, Langley, Andrew 
<Andrew.Langley@sdcounty.ca.gov> 

Date 2014-11-26 4:53 pm 

C o n t r a i l s spread out due t o atmospheric d i s p e r s i o n . The l o n g e r the c o n t r a i l s remain 
s a t u r a t e d , the more they w i l l spread out. 

See website.s quoted i n my r e p o r t f o r a d d i t i o n a l i n f o r m a t i o n on c o n t r a i l s . 

The data I sent you c o n t a i n s moisture parameters used by m e t e o r o l o g i s t s . 

W i l l i a m C. B r i c k , CCM 
Senior M e t e o r o l o g i s t 
San Diego A i r P o l l u t i o n C o n t r o l D i s t r i c t 
10124 Old Grove Road 
San Diego, CA 92131 
(858) 586-2770 
(858) 586-2759 FX 

b i l l .brick@.sdcountv. ca. gov 
www..sdapcd.ora 
C e l e b r a t i n g over 58 years of a i r q u a l i t y p r o g r e s s ! 

O r i g i n a l Message 
From: ricardo(3caf epevote . com ["mailto : ricardo@caf epevote . com) 
Sent: Wednesday, November 26, 2014 3:38 PM , 
To: B r i c k , B i l l 
S u b j e c t : RE: Longer l a s t i n g C o n t r a i l C o n d i t i o n s 

i 
B i l l , ' 

C o n s i d e r i n g the a c t u a l amount of moisture r e l e a s e d by j e t engine 
combustion, why do you t h i n k t h a t these l o n g c h e m t r a i l s can expand so 
much? Here i s a p i c t u r e from my home on the 24Lh. 1 

Are they a f f e c t i n g o ther water p a r t i c l e s i n the atmosphere and making t h a t 
moisture a l s o c r y s t a l i z e ? I f so, can you e x p l a i n such r e a c t i o n . 

By the way, what was the moisture/humidity percentage on the 23, 24 and 
25, which you compared? I 

THX 

Ric a r d o 

tKMltfT M."f 
On Wed, November 26, 2014 2:51 pm. B r i c k , B i l l wrote: 
The soundings f o r the 23rd and 24th show r e l a t i v e l y moist c o n d i t i o n s at 
j e t c r u i s i n g a l t i t u d e s - so we c o u l d expect c i r r u s cdourts and long 
c o n t r a i l s on days l i k e those. 

http8;//rTiail.hostbaby.conV?Jask=rnail&_<?afR=n&_uid=2Q&_mbo^ 1/4 



1/27/2019 Webmail:: RE: Longer lasting Contrail Condilions 

Subject 
From 

T o 

Cc 

Date 

RE: Longer lasting Contrail Conditions 
Brick, Bill <Bill.Brlck@sdcounty.ca.gov> 
<ricardo@cafepeyote.com> 
Langley, Andrew <Andrew.Langley@sdcounty.ca.gov>, Forbis, Paula 
<Paula.Forbis@sdcounty.ca.gov> 
2014-12-09 12:37 pm j 

Ricardo 
you to: 

- In regards to your questions regarding the chemical make-up of contrails, I refer 

h t t p s : / / w w w . f a a . a o v / r e g u l a t i Q n s _ p o l i c i e s / p o l i c v _ a u i d a n c e / e n v i r p o l i c v / i n e d i a / c o n t r a i l s . p d f 

Respectfully, 

B i l l 

B?P^S A s R c n N F T Co^iTf^A^Li" FACv-^'-flSCT 

W i l l i a m C. B r i c k , CCM 
Seni o r M e t e o r o l o g i s t 
San Diego A i r P o l l u t i o n C o n t r o l D i s t r i c t 
10124 Old Grove Road 
San Diego, CA 92131 
(858) 586-2770 
(858) 586-2759 FX 
b i l l .brick(35dcountv.Ofl .gov 
wvm.sdapcd.prq 
C e l e b r a t i n g over 58 years of a i r q u a l i t y progress I 

j 
i 



1/27/2019 Webmail:: RE: Response to your letter of November 14, 2014 

Subject RE: Response to your letter of November 14, 2014 
F r o m Forbis, Paula <Paula.Forbis@sdcounty.ca.gov> 
To ricardo@cafepeyote.com <ricardo@cafepeyote.com> | 
Cc Langley, Andrew <Andrew.Langley@sdcounty.ca.gov> 
Date 2014-12-11 1:09 pm 

Ricardo, 

Thank you f o r y o u r e - m a i i . Vou m a y s e n d future Public Records Act requests forrecords to Andrew Langley. He has forwarded 

your emai l from yesterday to me, which I have cut and pasted below. 

/ did get the response from Paula, thank you. This is a continuation to my request for public records and related information. Please 
forward it to Paula if appropriate. Please reply to the following questions, separately and in detail. As used herein, the word APCD refers 
to all personnel employed and working for the San Diego APCD. 

1. Is the APCD aware of any high altitude spraying of chemicals, other than heat exhaust moisture, ,known as contrails, by any 
governmental agency, military or civilian, or commercial/private entity within the last 
10 years? If yes, please explain how it became aware of such spraying and provide all documentation, emails and other written 
communications related thereto, including what is being sprayed or released in the air. 

2. Has any governmental agency, local, county, state or federal ever notified the APCD as to its intent to do or to confirm they are doing any 
sort of chemical spraying using aircraft? If yes, provide documentation as noted in 1 above. 

3. Has any corporate, commercial or private entity ever notified the APCD as to its intent to do or to confirm they are doing any sort of 
chemical spraying using aircraft, aside from spraying related to crop pest control? 
If yes, provide documentation as noted in 1 above. 

4. Has the APCD ever contacted any local, county, state or federal agency, including military, inquiring if they are doing any sort of aerial 
spraying, for any reason, other than pest control? If so, reply as in 1 above and specify the reasons noted for doing such spraying, including 
the spraying of military chaff, as recently reported by various local NBC weather reporters. 

Please reply and advise by when I can expect a response. 

The District does not have any documents responsive to your requests. Whi le the District is not required to respond to your 

questions beyond providing responsive publ ic records, the answer to all four of your questions is "no." 

Paula Forbis ' S e n i o r Deputy County Counsel ' S a n Diego County Air Pollution Control District 

10124 Old Grove Road ' S a n Diego, CA 92131 

Ph: (858)586-2706 • Ce 11: (858)692-4372 • Fa x: (858)586-2701 i 

Paula.Forbis@sdcounty.ca.gov 

Confidentiality Notice: This e-mai l message, inc luding any attachments, is f o r the sole use of the intended recipient(s) and 

mayconta in information protected bythe attorney-client privilege, the attorneywork product doctrine or other app l icab le 

privileges or confidentiality laws or regulations. If you are not an intended recipient, you may not review, use, copy, d isc lose 

ord i s t r ibute this message o r a n y o f the information contained in this message to anyone. If you are not the intended 

recipient, p lease contact the sender by reply e-mai l and destroya l l copies of this message and any attachments. 

Un intended transmiss ion shal l not constitute waiver of the attorney-client or any other privilege. 

Original Message | 

From: rlcardoig)cafepevote.com fmailto:ricardo@cafepevote.com1 | 

5ent: Wednesday, December 10,2014 12:00 PM I ... 

'Hello Andrew, 

Thank you. 

Ricardo Beas 

Best regards. 

To: Forbis, Paula 

5ubject: Re: Response to your letter of November 14, 2014 

https ://rnai l.lx)stbaby.corry?_task= mai I &_sa(ie= 1 &_uicl= 36&_rTbox= C h 1/2 



United States 
Environmental Protection 
Agency 

Air and Radiation 

(6205J) 
EPA430-F-00-005 
September 2000 
www.epa.gov 

Aircraft Contrails 
Factsheet 
Summary 

This face sheet describes the formation, occurrence, and effects of "condensation trails" 

or "contrails." k was developed by scientific and regulatory experts at the Emnronmental 

Protection Agency (EPA), the Federal Aviation Administration (FAA), the. Nat ional 

Aeronautics and Space Administration ( N A S A ) , and the National Oceanic and Atmospheric 

Administration ( N O A A ) i n response to public inquiries regarding aircraft contrails. Contrails are 

line-shaped clouds sometimes produced by aircraft engine exhaust, typically at aircraft craise 

altitudes several miles above the Earth's surface. The combination of water vapor in aircraft 

engine exhaust and die low ambient temperatures that often exists at these high altitudes allows 

the formation of contrails. Contrails are composed primarily of water (in the form of ice crystals) 

and do not pose health risks to humans. They do affect the cloudiness of the Earth's atmosphere, 

however, and therefore might affect atmospheric temperature and climate. The 

basic processes of contrail formation described in this fact sheet apply to both civil and 

military aircraft. 

What are contrails? 

C ontrails are line-shaped clouds or "condensation trails," composed of ice particles, that 

are visible behind jet aircraft engines, typically at ciaiise altitudes in the upper atmos­

phere'. Contrails have been a normal effect of jet aviation since its earliest days. 

Depending on the temperature and the amount of moisture in the air at the aircraft altitude, con­

trails evaporate quickly (if the. humidity is low) or persist and grow (if the humidity is high). Jet 

engine exhaust provides only a small portion of the water that forms ice in persistent contrails. 

Persistent contrails are mainly composed of water naturally present along the aircraft (light path. 

How are aircraft emissions linked to 
contraii formation? 

A ircraft engines emit water vapor, carbon dioxide (CO2), small amounts of nitrogen oxides 

(NO^) , hydrocarbons, carbon monoxide, sulfur gases, and soot and metal particles 

fomied by the high-temperature combustion of jet fuel during flight. Of these eniittants, 

only water vapor is necessar}' for contrail fonnation. Sulfur gases are also of potential interest 

because they lead to the fonnation of small particles. Particles suitable for water droplet fonna­

tion are necessaiy for contrail fonnation. Initial contrail particles, however, can either be already 

present in the atmosphere or fonned i n the exhaust gas. A l l other engine emissions are consid­

ered nonessential to contrail fonnation. 

' i h i s fact sheet focuses on contrails produced by aircraft engine exhausl. However, the term "contrail" is also used lo 
refer to the short trails sometimes briefly appearing over aircraft wings or engine propellers, especially tinder mild, humid 
conditions. These contrails consist entirely of atmospheric water that condenses as a result of local reduclion.s in pressure 
due. lo ihe. movenieni o( ihe wing or propeiler. 

® Printed on paper that contains at least 30 percent postconsumer fiber. 



Figure 1. Comiails forming behind the engines of a Lufthansa Airbus A310-330 
cruising at an altitude of 35,100 ft (10.7 km) as seen from research aircraft. 
(Pho[o:German Aerospace Cenier (Deutsches Zentrum fur Luft- und Raumfahrl 
(DLR)), Oberpfaffenhofen, Germany) Inset: Contrails forming behind the engines 
of a large commercial aircraft. Typically, conirails become visible within roughly a 
wingspan distance behind the aircraft. (Photo: Masako Imai, Cloud Castle/Photo 
Sky Japan.) 

How do contrails torm? 

For a contrail to form, suitable conditions must occur 

immediately behind a jet engine in the exjianding engine 

exhaust plume. A contrail w i l l form if, as exhaust gases 

cool and mix with surrounding air, the humidity becomes high 

enough (or, equivalently the air temperature becomes low 

enough) for l iquid water condensation to occur The level of 

humidity reached dejiends on the amount of water present in 

the surrounding air, the temperature of the surrounding air, and 

the amount of water and heat emitted i n the exhaust. 

Atmospheric temperature and humidity at any given location 

undergo natural daily and seasonal variations and hence, are 

not always suitable for the fonnation of contrails. 

If sufficient humidit) ' occurs i n the exhaust plume, water con­

denses on particles to form l iquid droplets. As the exhaust air 

cools due to m i x i n g with the cold local air, the newly fonned 

droplets rapidly freeze and form ice particles that make up a 

contrail (See Figure 1). Thus, the surrounding atmosphere's 

conditions detennine to a large extent whether or not a contrail 

w i l l form after an aircraft's passage. Because the basic processes 

are very well understood, contrail formation for a given aircraft 

flight can be accurately predicted if atmospheric temperature 

and humidity conditions are know n. 

After the initial formation of ice, a contrail evolves i n one of two 

ways, again depending on the surrounding atmosphere's h u m i d ­

ity. If the humidity is l o w (below the conditions for ice conden­

sation CO occur), the contrail w i l l be short-lived. Newly formed 

ice particles wi l l quickly evaporate as exhaust gases are com­

pletely mixed into the surrounding atmosphere. The resulting 

line-shaped contraii w i l l extend only a short distance behind 

the aircraft (See Figure 2). 

If the humidity is high (greater than that needed for ice conden­

sation to occur), the contrail wil l be persistent. Newly formed 

ice particles wi l l continue to grow in .size by taking water from 

the surrounding atmosphere. The resulting line-shaped contrail 

extends for large distances beliind an aircraft (See Figures 2 and 

3). Persistent contrails can last for hours while growing to sev­

eral kilometers in width and 200 to 400 meters in height. 

Contrails spread because of air turbulence created by the pas­

sage of aircraft, differences in w i n d speed along the flight track, 

and possibly through effects of solar heating. 

What are the Ingredients of jet 
fuel, and are they Important to 
contrail formation? 

A l l jet fuel is a hydrocarbon mixture containing small 

amounts of impurities and additives. A l l aircraft Jet 

fuel is analyzed for strict impurity limits before use. 

The hydrocarbon content oi jet fuel produces water vapor as 

a by-product of combustion. Contrails would not form behind 

aircraft engines without the water vapor by-product present 

i n exhaust. 

Figure 2. Pholograpii of two (.onlrail type.';. The eoiitrail cvtcndiiig acro.s.s the image \s an 
evolving persistent contrail. Shown just above it is a short-lived contrail Short-lived con­
trails evaporate soon after being fonned due to low atmospheric humidity conditions. 
The persistent contrail shown here was formed at a lower altitude where higher humidity 
was present Inset: Another example of a short-lived contrail. (Pliocos: J. Holecek, N O A A 
Aeronomy Laboratory, Boulder, CO.) 
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States (See Figure 4). This estimate of contrail cloudiness cover 

does not include extensive cirrus cloudiness that often evolves 

Irom persistent line-shaped contrails. Some evidence suggests 

that this additional cirrus cloudiness might actually exceed that 

of line-shaped cloudiness. 

How is contrail coverage 
expected to change in the 
future? 

ontrail cover is expected to change in the future if 

changes occur in key factors that affect contrail forma­

tion and evolution. These key factors include aircraft 

engine technologies that affect emissions and conditions i n the 

exhaust plume; amouivts and locations of air traffic; and back­

ground atmospheric humidity conditions. Changes i n engine 

fuel efficiency, for example, might change the amount of heat 

and water emitted in the exhaust plume, thereby affecting the 

frequency and geographical cover of contrails. Changes i n air 

Figure 5. Satellite photograph shotving an example of contrails covenng central 
Europe on May 4, 1995. The average cover in a photograph is estimated by using a 
cttmputer to recognize and measure individual contrails over geographical regions 
of known size. Photograph from tlie National Oceanic and Atmospheric 
Administration (NOAA)-] 2 AVHPR satellite and processed by DLR (adapted from 
Mamistein ct aL, 1999). (Reproduced with permission of DLR.) 

traffic might also atfect persistent contrail formation. It is cur­

rently estimated that regions of the atmosphere with sufficient 

humidity to support the formation of persistent contrails cover 

about 16 percent of the Earth's surface. If air traffic in these 

regions increases i n the future, persistent line-shaped contrail 

BOX 1 

UNEP 

Scientific Assessment of the Global 
Atmospheric Effects of Aviation 

WMO/OMM 
The Intergovernmenlal Panel on Climate Change 
(IPCC) was established by the World Meteorological 
Organisation ( W M O ) and the United Nations 
Environment Programme (UNEP) in 1988 to assess the 
science, technology, and socioeconomic information 
needed to understand the nsk of human-induced c l i ­
mate change. The 1999 I P C C report, "Aviation and the 
Global Atmosphere," (see References) describes current 
knowledge regarding aircraft effects on the global 
atmosphere. The report was compiled by more than 
100 authors from 18 countries. Technical experts from 
the aviation industry, including airlines and airframe 
and engine manufacturers, worked with atmospheric 
scientists in creating this report. 

The report considers all gases and particles emitted by 

aircraft into the upper atmosphere. It also examines the 

role these gases and particles play in modifying the 
atmosphere's chemical properties and initiating the for­
mation of contrails and cirrus clouds. Chapter 3 of the 
I P C C report provides detailed information about con­
trail formation, occurrence, and persistence. The report 
also considers how potential changes in aircraft technol­
ogy; air transport operations; and the institutional, 
regulatory, and economic framework might affect emis­
sions in the future. It does not address the effects of 
engine emissions on local air quality near the surface or 
potential human health effects of engine emissions. The 
report notes that sigmficant scientific uncertainty is 
associated w i t h aviation's predicted influence on cl i ­
mate. A report summary is available from the I P C C 
Web site at <www.ipcc.ch>. 
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Figure 3. Persistent ronliails and conirails evolving and spreading into cimts clouds. 
Here, the humidity oi the atmosphere is high, and the contrail ice particles continue to 
grow by taking up water from the sumnmding nimfisphere. These contrails extend for 
large distances and may last for hours. On other days when atmospheric humidity is 
lower, the same aiicrall passages might have left few or even no contrails (Photo: L. 
Chang, Office, of Atmo.spheric Programs, U.S. EPA.) 

A common impurity in jet 

fuel is sulfur (-0.05% by 

weighi), which contributes 

to the formation of small 

particles containing vari­

ous sulfur species. These 

particles can serve as sites 

for water droplet growth 

in the exhaust and, if 

water droplets form, they 

might freeze to form ice 

particles that compose a contrail. Enough particles are present 

in the surrounding atmosphere, however, that particles from the 

engine are not required for contrail formation. There are no lead 

or ethylene dibromidtt additives i n jet fuel. Additives currently 

used in Jet fuels are all organic compounds that may also con­

tain a small fraction of sulfur or nitrogen. 

Why are persistent contrails of 
Interest to scientists? 

Persistent contrails are of interest to scientists because 

tfiey increase the cloudiness o l the atmosphere. The 

increase happens in. two ways. First, persistent contrails 

are line-shaped clouds that w o u l d not have formed in the 

atmosphere without the passage of an aircraft. Secondly, persist­

ent contrails often evolve and spread into extensive cirrus cloud 

cover that is indistinguishable from naturally occurring cloudi­

ness (See Figure 3). At present, it is unknown how much of this 

more extensive cloudiness would have occuired without the 

passage of an aircraft Not enough is known about how natural 

clouds form in the atmosphere to answer this question. 

Changes i n cloudiness are important because clouds help con­

trol the temperature of the Earth's atmosphere. Changes in 

cloudiness resulting from human activities are important 

because they might contribute to long-temi changes In the 

Earth's climate. Many other human activities also have the . 

potential of contributing to climate change. Our climate 

involves important parameters such as air temperature, weather 

patterns, and rainfall. Changes in climate may have important 

impacts on natural resources and human health. Concrail.s' po.s-

siblc climate effects are one component of aviation's expected 

overall climate effect. 

Another key component is 

carbon dioxide (CO2) 

emissions from the com­

bustion of jet fuel. 

Increases in C O j and other 

"greenhouse gases" are 

expected to warm the 

lower atmosphere and 

Earth's surface. Aviation's 

overall potential for inf lu­

encing climate was recently assessed to be approximately 3.5 

percent of the potential from all human activities (See Box 1). 

Persistent line-shaped contrails are estimated to cover, on aver­

age, about 0.1 percent of the Earth's surface (Sausen el al. , 

1998, see Figure 4). The estimate uses: 

• meteorological analysis of atmospheric humidity to specify the 

global cover of air m.asse.s that are sufficiently h u m i d (low 

enough atmospheric temperature) lor persistent contrails lo 

form 

• data from 1992 reported aircraft operations to specify when 

and where aircraft fly 

• an estimated average fni aiiciaft engine characteristics that 

affect contrail formation 

• satellite images of certain regions of the Earth in w h i c h con­

trail cover can be accurately measured (See Figure 5) 

The highest percentages of cover occur in regions with the high­

est volume of air traffic, namely over Europe and the United 

SU-N-

6 0 ° S -

1.0 1.3 
A r e a C i m t r {%) 

Figure 4, Estimated global persistent contrail coverage (in percent area cover) for the 
1992 worldwide aviation fleet. The. uli)bal tiiean cover is 0.1 perccni .See le.xi for 
de.scnpcion of how ihi.s esiimare was made. (Reproduo.ed with permission irom Sausen 
el ai., 1998, Figure 3, left panel.) 
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cover there w i l l also increase. Overall , based on analysts of cur­

rent meteorological data and on assumptions about future air 

traffic growth and technological advances, persistent contrail 

cover is expected to increase between now and the year 2050. 

Are persistent contrails harmful 
to the public? 

Persistent contrails pose no direct threat to public health. 

A l l contrails are Ime-shaped clouds composed of ice 

particles. These ice particles evaporate when local 

atmospheric conditions become dry enough (low enough rela­

tive humidity). The ice particles in contrails do not reach the 

Earth's surface because they fall slowly and conditions in the 

lower atmosphere cause ice particles to evaporate. 

Contrail cloudiness might contribute to human-induced climate 

change- Climate change may have important impacts on public 

health and environmental protection. 

Do authorities regulate aircraft 
emissions? 

In tfie. United States, some aspects of aviation emissions are 

regulated through the efforts of several government agencies. 

The U.S. Enmronmental Protection Agency (EPA), under the 

Clean A i r Act (CAA) of 1970, has established commercial air­

craft engine exhaust emissions standards for certain emittants 

associated with ground-level air pollution. Jet engine exhaust 

contains, ainong other emittants, oxides of nitrogen (NOx) and 

hydrocarbons that contribute to ozone formation. Jet aircraft are 

one of many sources of these pollutants. Ozone is a prime 

ingredient of smog in and near cities and other areas of the. 

country. 'Wlule EPA establishes emissions standards for aircraft, 

the Federal Aviation Administration (FAA) of the U.S. 

Department of Transportation (DOT) administers and enforces 

these standards. This domestic framework for regulating aircraft 

engine emissions is more fully described m Box 2. Currently, 

there are no regulations addressing contrails and their atmos­

pheric effects. 

BOX 2 
U.S. Environmental Regulatory Framework for Aircraft Engine Emissions 

The Clean A i r Act (CAA) directs the U.S. Environ­
mental Protection Agency (EPA) to establish aircraft and 
aircraft engine emissions standards for any air pollutant 
that could reasonably endanger puhlie health and wel­
fare. In 1997, EPA aligned U.S . emi.ssions standards (40 
C F R Part 87) with engine emissions standards and rec­
ommended practices (SARPs) prescribed by the 
International C i v i l Aviation Organization ( ICAO) , a 
United Nations agency established in 1944 that devel­
ops SARPs using the technical support of member states 
and the aviation community. The United States is an 
active member of ICAO's Committee on Aviation 
Environmental Protection, w h i c h is re.sponsible for fur­
ther development of engine emissions standards. In 
establishing U.S . emissions standards, EPA must consult 
with the Department of Transportation (DOT) to ensure 
such regulations' effective dates permit the development 

of requisite technolog)', giving appropriate consideration 
to compliance ccst. It must also consult with D O T con­
cerning aircraft safety before promulgating emissions 
standards. 

Under the C A A , D O T is responsible for enforcing stan­
dards established by EPA. D O T delegated enforcement 
responsibility to the Federal Aviation Administration 
(FAA). FAA has issued regulations administering and 
enforcing the emissions standards that apply to civil air­
planes powered by gas turbine engines. F A A ensures 
compliance wi th these regulations by reviewong and 
approving certification test plans, procedures, test 
reports, and engine emissions certification levels. For 
more information on aircraft emissions or to access 
EPA's or FAuA's aircraft regulations, visit the Aviation 
Emissions Website of EPA's Office of Transportation and 
A i r Quality al <www.epa.gov/otaq/aYiauon.htm>. 
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For further information References 

Further scientific infonnation about the effects of aircraft 

on the upper atmosphere can be found in the 1999 I P C C 

report, "Aviation and the Global Atmosphere" (see 

References). Information about aircraft and aircraft engine 

emission.s regulation.s can be found at F.PA's athatiou emissions 

Web site, <www.epa.gov/otaq/aviation.htrn>. Information about 

mi l i ia iy aircraft and niilitaty space launch activities, and ihclr 

atmospheric and environmental effects, can be found at 

<http://xre604.brooks.af.mil/safTniq/esoh_tssucs.htrn>. For 

additional copies or further infonnation on this fact sheet, 

contact the EPA Stratospheric Protection Hotline at 

800 296-1996. 

Note: Some, images or photos in this jact sheet were provided courtesy 

oj other institutions or parties and may be protected by copyright. 

Permissions regarding those photos or images need to he obtained 

jrom the indicated source. 
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