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@ Air Quality in National Parks: Relevant Mandates

“...conserve the scenery and the natural and historic objects
and wild life therein...as will leave them unimpaired for the
enjoyment of future generations.” (NPS Organic Act, 1916)

Great Smoky Mountains National Park was
established “for the benefit and
enjoyment of the people”.
(Park’s Enabling Legislation in 1926)

VA x/h

...preserve, protect and enhance the air quality in
national parks,...and other areas of special national or
regional natural, recreational, scenic, or historic value.”
(Clean Air Act as amended in 1977)

“...Congress declares as a national goal the prevention of any
future, and the remedying of any existing, impairment of
visibility in mandatory class | Federal areas which impairment
results from manmade air pollution.”

(Clean Air Act as amended in 1977 & Regional Haze Rule in 1999)




156 Federal Class | Areas Designated under the Clean Air Act (1977)

e




Class | Area Designation

" The Clean Air Act affords greatest degree of
protection to Class | Areas (National Parks > 6,000
acres in size).

® Requires protection of “air quality-related values”.

® Park should be one of the cleanest area in the U.S.

" Federal Land Managers have “affirmative responsibility”
to take “active role”, and “err on the side of protection”;

® Preserve resources “unimpaired” for future generations,
m Park Is expected to know the condition of the resources.




Alr Pollutants of Concern

 Primary Emissions
— S02, NOx, NH3, C, Hg

« Secondary Pollutants

— S04, 03, NO3, NH4, PM2.5
e Effects

— Haze, acid rain, ozone

— Impacts public health and natural resources
(e.g. streams, solls, vegetation, visibility)




Visibility

Concerns with Fine Particles and Haze

“Shaconage”

...Cherokee word for
“Land of blue smoke
and mist-like clouds”,

...not regional haze.







Viewing scenery is
#1 reason the 10
million visitors
come to the Park
annually and
generate over $1
billion In revenues

e Unfortunately, vistas are obscured W|th haze 90% of the tlme.




Visibility Monitoring Methods

e Scene (real-time)
— Cameras
e Optical (real-time)
— Nephelometer - point

— Transmissometer - path
o Particle (filter-based)

— Calculate reconstructed
light extinction from
speciated particle
concentrations
(IMPROVE)




Visibility on the 20% Haziest Days
1995 - 1999
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Glide Path to Natural Condions at GRSM (1988-2064)

(5-yr Rolling Average for 20% Haziest Days - IMPROVE data)
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Counties not meeting PM, : Annual Standard
(based on 2000-2002 data)

Source: EPA Apr 2003. 2002 data has not been QA and flagged data has not been excluded



Counties Violating the 8-Hour
Ozone Standard (purple and red)




Typical Daily Pattern of an Unhealthy
for Sensitive Groups Ozone Day
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NESCAUM CAMNET (Propos ).
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Air Quality Webcam Network Goals

 Display near real time images, visual range, and
associated air quality (O5, SO,, PM, ) and
meteorology on the web;

o Capture high guality images usable for print
media and future analysis for regional haze;

* Increase public awareness of air quality issues
through public outreach and education.




@ Air Quality Monitoring Sites at GSMNP
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Look Rock Air Quality Station
and Observation Tower




Parameters Monitored and Displayed on Real-time Air Quality Web Site

http://www?2.nature.nps.qgov/air/\WebCams/parks/grsmcam/grsmcam.htm
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Operated 35mm Camera from 1980-2000
(20,000 slide archive)




DIGITAL CAMERAS

Kodak DC120 Olympus C2100
(April 1998- May, 2002) (May 2002 — October 2003)

Olympus C730
(October 2003 - Present)




Great Smoky Mountains National Park — Look Rock

 Original digital camera system (with supporting air quality) in 1998
funded by NPS, EPA, and GSMNHA.

« Camera - camera in tower linked to PC in shelter using 900 feet of
buried fiber optic line or RS485 signal cable. A USB fiber driver or
optically isolated line driver at each end protects the camera and PC from
electrical surges.

» Dataloggers - a CR21X datalogger operates in parallel with the NPS
ESC8816 datalogger and the nephelometer datalogger.

* PCs - the camera PC controls the camera, interfaces with the 21X and
ESC8816 to get data, and uploads the image and data to a temporary
FTP site every 15 minutes via a local dial-up ISP connection.

 End Products - NPS and the visitor center software get the image and
data from the FTP site (dial-up or fiber). The visitor center software
dynamically updates the kiosk screens.




Look Rock
Observation Tower .
and Webcam




Purchase Knob Air
Quality Station
(NPS, NC, NOAA)

Digital Camera, ozone,
meteorology and
sound monitoring




Purchase Knob Webcam




Look Rock PC “DigiCam” Program
| |1 - (developed by Scott Cismoski w/ARS, Inc.)
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; Current Conditions at Great Smoky Mountains National Park - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools  Help I'JI_-‘I
|, 3 - .XI] I',;',] g | -/ Search Favorites @Media &L = W |
Address -g] bt f fenen 2 nature, nps. gov/ard/parksigrsm/grsmcamfarsmcan, bt M @ Ele] Links **

View From Look Rock, Great Smoky Mountains National Park Current Conditions
312:00 Pm EDT




View From Purchase Knob Current Conditions

Great Smoky Mountains National Park
OZ0MNE
as of 1/20/2004 5:00 AM EST

Current S8-hour average ozone
concentration (ppb)

0 65 "85 105pph

| Moderate | Unhealth

* At or above 35pph for 8 hours, children, the
elderly, and people with respiratary problems
should reduce outdoor actpity.

Current 1-hour average ozone
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Today's maximum S-hour average gzone
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WEATHER
as of 12002004 5:00 AM EST

.

Ficture Last Updated: 1/20/2004 530 AMEST

Yesterday's maximum temperature (F) 19
Current relative humidity (%) 15
Yesterday's minimum relative humidity (%) 94
Current wind speed (mph) 47

Current temperature (F) 23
Landmarks Yisible Within Yiew From Furchase Knob @ Yesterday's minimum temperature (F) 10

*1 | Subscribe, .. _@E:Ii::n:u::sin:nrus not available on htbp: f fress 2 nature. nps, goyw)




The National Park Service

Example of Good and Bad Visibility at Look Rock Air Quality
Monitoring Station

The Great 2moky hlountams National Park Look Eock Tower houses a digital camera which takes hgh resolution pictures of the wew every fifteen minutes. Below
are examnples of good and bad wisiblity days. The wsual range 15 calculated from data prowided by the nephelometer housed at the same location.

Good Visthility Day Bad Visthility Day
Wisual Range: 100 miles Wizsual Fange: 20 miles

Last Update 08/06/1008
Farl tn Snmarlande e (Talitr Ferbalat

*¥ | Discussions = | ﬂ_’; % tﬂ ﬁ | Subscribe. .. | g | EDiscussiDns niok available on htktpe ffveawZ nature, nps. gowf




Great Smoky Mountains National Park
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Archived View From Look Rock, Great Smoky Mountains National Park
December 21,2003 3:00 PM EST
Visual range is less than 168 miles

Subscribe, .. Q Discussions nok available on http: | fswwZ nature. nps. aow)




The National Park Service

Sugarlands Air Quality Exhibit and Look Rock Observation Tower

The Great Smoky Mountains IMational Park Sugatlands Visitor Center has an exhibit which displays current air quality and meteotlogical information contit
motutored at the Look Fock air quality station in the park. The MPS maintains an active wstbility and gaseous pollutant monitoring site at Look Eock and «
collected 15 updated at the wsitor center display and at this web site every 15 runutes. This project was cofunded by the Great Smoky MMountams Natural

Association, the Environmental Protection Agency, and the National Park Sernce.

sugatlands Visitor Center Display Look Eock Observation Tower Look Eock A1 Qualty Monitoring Station



Sugarlands
‘ Visitor Center
2 Real-time Air
| quality
Exhibit

Nearly 1 million people visit
the exhibit annually.




1 of 3 Screens Displayed on the Sugarlands Visitor Center Exhibit

Ozone Pollution at Look Rock

Current
Ozone 1-Hour

Pollution Average

in parts per billion (ppb) \afeﬁir?ay's

Maximum

Health scale for 8-hour ozone average

* k%
0 ppb gs 875 1 35

* At or above 85 ppb for 8 hours, people with respiratory problems should reduce outdoor activity.
** At or above 105 ppb for 8 hours, all people should reduce outdoor activity.




Current Visibility Conditions from Look Rock

July 22 at 1:30 pm

Visibility less than 11 miles

Poor Visibility Day

Visibility less than 93 miles
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U.S. Environmental Protection Agency

Recent Additions | Contact Us | Print Version  Search: Eﬂ
EPA Home = Air & Radistion = Air Guality Planning & S‘tandards = AIRNDW = Tomorrove's Ajr Qualty Forecast

Tomorrow's Air Quality Forecast

& niat Wednesday, 25 Jun 2003 - Tomorrow's forecast is generally available by 415 pm EDT AIBE]W
7 Today's Forecast | Forecast Table | Mortheast Ozone Forecast
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Flacement of cities on this map
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Air Quality forecasts are provided by State and local  Cities which have web sites with information
agencies, using EPA's Air Guality Index (RGN, a akbaut air pallution in their location have links
uniform index that provides general information to the associated with their spot on the map. A more
public ahout air quality and associated health effects. detailed forecast is also available.

EXIT dizclaimer 3

MOTE: Muost links on thiz page are pointers to other hosts and locations in the Internet. Thiz information is provided as a sernvice;
however the U5, Environmental Protection Agency does not endarse, approve or othemise support these sites.



O, Mapping (U.S., State, NPs, and GSMNP Domains)
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PM, : Mapping (U.S. & Regional)

24-hour PM2.5 Averag&AQl] i

E’i,;: Visual Range = 5 miles
& A o PM, . =50 ug/m3

24-hour PM2.5 Average (AQI)

Nashville() “"“"‘g; 58 Loy
(URal

(_Memphis Chﬁ&? O : ?’I.ﬂ
)] &

Birmirgham Gregmille

%0 O

Bl

LE‘T“' August 27, 2003

| - |

i ..i Pen_saculb

Orlanda

O

) Tampa

August 27, 2003










Visual range = 77 miles PM2.5 =10 ug/m3
Estimated Natural Conditions for 20% Haziest Days







Visual range > 200 miles PM2.5=2ug/m3
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Hosting Numerous Field Trips Touring the Sites




Total Weekly Accesses

100,000

75,000

50,000

25,000

Number of Weekly Accesses

Great Smoky Mtns NP Real-time Air Quality Website
http:/Avw2.nature.nps.gov /airANebCams farks /grsmcam/grsmcamhtm(March 7, 999 - January 3, 2004)

>5 Million hits to the Look Rock since 1999

1999 2000 2001 2002 2003



‘2 Natural Sounds Program - Microsoft Internet Explorer

File  Edit Wiew Fawvorites Tools  Help

NATURAL SOUNDS PROGRAM

Programs e L
S e e Definition of Natural Soundscapes “
b Laws & Policies How great are
b Overview A natural soundscape is an area characterized by certain ambient acoustical and sound level ; gl '
» Publications qualities. In a national park setting, a natural soundscape is composed of a variety of both. the fl(h'fllltflgﬁ'r}! of
b : : | | hatural ambient sounds and human caused sounds, where many visitors have an expectation LI s 7
I_IM St e | of seeing, hearing and experiencing phenomena associated with a specific natural or cultural M-}hhhl‘:r How ?-““hj-u“tl
environment.In some parks sounds of man can be appropriate to the coltural or historic o s gillence of
In DE[]th setting af the park. 1 Tllt‘ b .IJ.EJ.].{.-E . :I:
$oAuouLhatieal nature's ever-acting

Sounds . : J ;
Syl mounds from the national parks units. Mouse over an image and listen.
¥ Organization

¥ PersonnelfContacts

¥ Sound Glossary

energies! There 13
something mn the very
name of wilderness,
which charmsg the ear
and goothes the spint
of man

b

Estwick Evans, 1878

*Great Smoky Mountains NP is the

first park to install and monitor
natural sound (on-line 11/18/03 at
' Purchase Knob/APHI Learning Center)































Example Uses of AQ Webcam

* Relate visual image w/associated ambient AQ
 Regional Haze planning (20% best & worst days)
« See weather in the “high country” (temp, cloud level, precip)
« See air pollution levels (ozone, PM25)
e Trip activity planning (hikes, health, media, roads)
 Episode selection for atmospheric modeling
 Time-lapse or time-series
« Track fall color “peak”
* Prescribed fire monitoring (spread, plume rise)
e Military aircraft trip planning (cloud type, height)
 Boundary layer, inversion (forecasting)

# ° School science projects

“A Picture i1s Worth a Thousand Words” (or data pdints)



Questions?
Comments?
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