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Environmental Indicators - Air 

• Air Quality Index & Ozone Map 

• Forecasts and Models 

• NAAQS and Unhealthy Days 

• Air Taxies and the CEP 

• Trends 

• Deposition 

• Biological 



Pollutant Standards Index 

• Rates each of 5 pollutants on a standard 
scale with 1 00 set equal to the health 
standard 

• 9 Regions in NJ - Worst overall 
pollutant/site rating is used 

• Good - Moderate - Approaching 
Unhealthful - Unhealthful 



Strengths of the AQI 

• Consistent Nationally 

• Common Scaling of Pollutants 

• Easy to Understand 

• Familiar 

• Appropriate for Several Formats 



Current air quality as of 1:00pm, November 18, 1996: 
For more detail. select an area on the map or 

one of the groups of counties from the list below. 

Counties: 

Bergen and Passaic 
Essex Hudson and t lruon 
Middlesex Morris and 
Somerset 
Hunterdon Sussex and 
Warren 

Burlmgton and tv!ercer 
Monmouth and OcrPn 
Atlantic and Cape May 
Camden and Gloucester 
Cumberland and Salem 

Map Legend 

More Information: 

\Vea.ther and au quahty 

P nllutants and thr=-lf hr=-alth 

~ffect-; 

I r~nds 10 .3Jr q nalt ty 
1 ... tiOta.cts and fr-e il h.;s ,- f 



Current air quality as of 2:00 am, November 19, 1996: 
For more detail. select an area on the map or 

one of the groups of counties from the list below. 

Counties: 

B ~"'!3!~"D and Pa ss::11( 

Essex Hud·,on and Ilm.-,n 

tv1iddlf'<;ex ~,.1orri ~ and 

Somersrt 

Hunterdon Sussev. an.-i 
'warren 

Bnrhngton and f\,:lrrra· 

j•,:Ionmouth and ,-, r ~:tn 

.~.tla nt ic and ~~apr- t·.:h :z 
;~ imdr=-n awl (~ lnqr··r=-q:-: 

,~11mherland anLL.S.akru 

Map Legend: 

More Information: 

~.\.: ~.3. th ·-;:· -,.,,! ··rL..t.{.!J.~l.;i 

2..0~-····· -~ :.····! rrf-!•' l•""·11!h 



Air Quality 
1-he worst pollutant in tt1e region yesterday was 
ozone, produced mainly by auto emissions. 
l-l1e iirst column ir1 the table shows yesterday's 
code and Pollution Standard Index, -tt1e second 
column shows yesterday's highest pollutant, 
ar1d the third column shows today's forecast. 
Good (G) ............ 0-50 Carbon monoxide. . . CO 
Moderate(M) ...... 51-100 Nitrogendioxide .... (\JQ 
Unhealthful (U). . . . 101-200 Suspended particles . SP 
Very U!lhealthful (V) 201-300 Sulfur dioxide ....... SO 
Hazardous (H) .... 301-400 Ozone ............. OZ 

At a Pollution Standard Index rating of 100, the general 
population begins to experience irritation and other 
unhealthful effects. 

Yesterday's High 
Pollution Pollutant 

Standard Index Yesterday 
Bristol ......... G 24 P A 
Burlington . . . . . . G 32 OZ 
Camden ....... G 12 CO 
Chester . . . . . . . . G 24 SO 
Norristown ..... G 23 P A 
Philadelphia . . . . G 27 P A 
Trenton ........ G 17 OZ 
Wilmington ...... G 6 OZ 

Pollution 
Forecast 

Today 
G 
G 
G 
G 

'G 
G 
G 
G 

.Source: Clean Air Council, 215-567-4004. 



Weaknesses of the AQI 

• Only Uses 5 Pollutants (less in many areas) 

• Not Originally Designed for Use in Real 
Time 

• Averaging Times Can be a Problem 

• Density of the Network 

• New Standards 

• New Scale - especially for PM 



State of New Jersey 
Pollutant Standards Index Reporting Regions 

politan 



POLLUTANTS MONITORED ACCORDING TO POLLUTANT STANDARD INDEX REGION 

REPORTING REGION 

NORTHERN METROPOLITAN 

SOUTHERN METROPOLITAN 

SUBURBAN 

NORTHERN DELAWARE VALLEY 

CENTRAL DELAWARE VALLEY 

NORTHERN COASTAL 

SOUTHERN COASTAL 

SOUTHERN DELAWARE VALLEY 

DELAWARE 

MONITORING SITE POLLUANTS MONITORED 

Cliffside Park 
Fort Lee 
Hackensack 
Ramapo 

Bayonne 
East Orange 
Elizabeth 
Elizabeth Lab 
Jersey City 
Newark 
North Bergen 

Chester 
Middlesex 
Morristown 
Rutgers University 
Perth Amboy 

Flemington 

Burlington 
Colliers Mills 
Rider University 

Freehold 
Monmouth University 
Toms River 

Nacote Creek R.S. 
Somers Point 

Ancora S.H. 
Camden Lab 
Clarksboro 

Millville 

POLLUTANT CODING 

co 

X 
X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

co - Carbon Monoxide 

S02 - Sulfur Dioxide 

ss - Smoke Shade 

03 - Ozone 

N02 - Nitrogen Dioxide 

S02 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 
X 

X 

X 
X 

X 

ss 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

03 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 
X 

X 

X 

N02 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
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Comparison of 1 and 24 Hour Avg. Smoke Shade 
Elizabeth, N.J. 

November 17 - 19. 1996 

__ 1-Hour Avg . 

. . . . . . . 24-Hour Avg. 

0~~~--~~~--~~~--~----------~--------------------------~----------~-~~--~~-----
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

r::s~ ()·~ ~~ r<!:? '0~ r::s~ ,..,y ~~ 16~ '0~ r::s~ ~~? r::s~ ()·~ · · ~~ 16~ '0~ r::s~ rr-~ ~~ 16~ '0~ r::s';3 rr-';3 r::s~ ()·~ ~~ 16';3 '0~ r::s';S ().';3 ~';5 16';5 '0';5 r::s';3 ()·~ 
v " " "' " " 1):: II,. v " " " " " 1):: II,. v " "v " " " 1):: ~~,. .. 



Air Quality Index 
' 

Descriptor Color Index Value 
Good Green 0-50 

Moderate Yellow 51 - 100 

Unhealthy for Orange 101 - 150 
Sensitive Groups 
Unhealthy Red 151 - 200 

Very Unhealthy Purple 201 - 300 

Hazardous Maroon 300 and up 



AQI - Possibilities for 
' 

Improvement 
• More Pollutants 

• Better Surrogates 

• More Predictive 

• Better Geographic Coverage (and/or better 
interpolation) 



Number of Unhealthy Air Quality Days in New Jersey 
by Year and Pollutant 
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OzoneMap . 

• Started in New Jersey and Maryland- now 
a national effort 

• Uses Index Scale 

• More Sophisticated Interpolation 

• Uses 8-hour predictors 



Ozone Mappilrl:g: 8 Hour Peak Page 1 of 1 

Ozone Peak Values 
8-hour Average Concentration 

East - Monday, 24 Aug 1998 

-·ad 

EPA l OAR 1 OAQPS Home Page 
http://www.epa.gov/cgi-bin/~ow.cgi 

lladenta 

-. 

Search l Comments? 

l.lttp:/ /www .epa. gov I cgi-bin/ aim ow. cgi ?Map Date= 19980824&MapDomain= EA&Mh~N8me· · . 
l 



Ozone and TEOM Da~ 
Converted To PSI Scale 

July 14-16, 1997 
Camden N.J. 
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Forecasts and Models 

• Retrospective indicators do not allow 
people to modify their behavior 

• Forecasts traditionally made using Index 
format 

• Models to predict over the short term and 
for "what if' analysis 



Ozone Mapping: Forecast 

Northeast 
Ozone Forecast 

OAQPS 
OHica of AI t O.Un tity 
F1orm1Bg & Stnndlltds 

FORECAST DISCUSSION 
-NOT AVAILABLEATTHISTIME-

EPA f~5-\l~jof\ors Home-Page 
http://www .epa.gov/cgi-bin/airnow .cgi 

Page 1 of 1 

Moderate 

Unhealthy: for 
Sensitive GrOUJ 
Unhealthy 

Very Unhealthy 

'-,(''-ill'il\ ( ,lJlll~~L'I_Il>'' 

http://www .epa.gov/cgi-bin/airnow .cgi ?MapDomain= EA&MapN ame=ne&MapDate=Current&I\9/23/99e=fc 1 



CEP Estimated 1990 
Benzene Concentrations 
In New Jersey 

Maximum concentration is 
40.98 micrograms per ru bic meter or 
342 times the health benchmark 

1 - 10 times benchmark 
~ 10- 20 times benchmark 

20 - 30 times benchmark 
.. 30- 40 times benchmark 
.. Over 40 times benchmark 



NAAQS and Unhealthy Days 

• Standards and Index define "Unhealthy" 
Days 

• Definition has changed 



· ·New Standards 

• Ozone standard changed from 0.12 ppm 
over 1-hour to 0.08 ppm over 8-hours 

• Particulate Matter - new standards for 
particles less than 2.5 micrometers in 
diameter added to current standard for 
\. 

particles 10 micrometers and less 
·- 15 ug/m3 Annual average 

- 65 ug/m3 24-hour average 
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Long Term Trend in Particulate Levels 
1971 - 1996 

Smoke Shade used as a surrogate for particulate matter 
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Air Toxics and The Cumulative 
' 

Exposure Project (CEP) 
• What are air taxies? 

• CEP provided estimates of over 140 
Hazardous Air Pollutants (HAPS) in every 
census tract in the U.S. 

• What are key taxies 

• Can/should they be measured in real time? 

• How to communicate risk 



U.S. EPA·s 1990 Air Taxies Inventory for New Jersey 

Solvent Use 34% 

(examples include: 

sutface coating, 

dry cleaning. 
degreasing, 

pesticide application. 
rlOUSehold products) 

Industrial Processes 9% · 

VVaste Disposal. Treatment. Recovery 
Stationary Source Fuel Combustion 3% 

Storage and T ran sport 
Miscellaneous Area Sources 1% 

' 

0 n-road Vehicles 29% 

( 

0 
Non-road Vehicles 99 

) 

Other Point Sources 1 '1:: 

M unicipallncinerators 1% 
Refineries less than 1% 

Transfer, Storage, Disposal Facilities 3% 

TRI (Right-to-Kno\hi,J Sources 5% 

I 



Air Quality Trends 

• What do we have data for? 

• How to factor out meteorology 

• Significance of consistently low levels 

• When is a trend significant? 
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Figure 8a. Trend in Carbbn Monoxi.de 
Concentrations in New Jersey, 1988 - 1998: 

Second Highest 8-Hour Averages 
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Air Deposition· 

• How to estimate deposition 

• Relevance to health or ecosystem effect 
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Figure 19. Trend in Sulfate Depos'ition in Precipitation at 
Washington Crossing State Park, New Jersey, 1988- 1998: 

Annual Loading 
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Biological Indicators 

• Measures of biological activity (Ames 
testing, enzyme tests) 

• Asthma and other biological responses 

• Forest studies 



Regional Distribution of Biomonitoring Sites - 1998 

Ozone Injury 
• Injury Detected 
o No Injury Detected 

The regional distribution of ozone biomonitoring sites in the Northern FHM Region in 1998. Red 
symbols indicate where ozone-in~uced foliar injury was detected on sensitive plants. Open symbols 
indicate no injury. 

tUIIWWW n 



@ IMPROVE sites 

i;!;i;:/ National Parks/Monuments 
CJNWR 
~ National Forest 
~ Reservations 

400 0 400 BOO Kilometers 
0 

Figure 3-6. National parks and monwnents, national wildlife refuges, national forests, Indian reservations, and IMPROVE background 
monitoring sites. 

53 



Composition of Fine Particles 
Brigantine, N.J·. 

Formed from NOx Emitted From Regional and 
Local Sources, Highway Vehicles and Off-Road 
Diesel Mobile Sources, reacting with ammonia 

Sulfate 
52% 

\

Nitrate 
11% 

Soil 
4% 

Formed From S02 Transported from 
Regional and Local Sources; Oil and 
Coal-fired Utility and Commercial/ 
Institutional Boilers, Small Combustion 
Sources, reacting with Ammonia 

Com ustion 
Related 

33% 

Diesels - Highway 
Diesels- Off Read 
Aircraft & Railway 
Gasoline Combustion 
Incineration, Open Burning 
Residential Wood Burning 
Structural Fires 
Utility/Commercial Fuel Combustion 
PM formed from Organic Gases 

Wind Erosion, Agricultural Tilling, 
Paved and Unpaved Roads and 
Construction Activities 

Source: IMPROVE Report- July 1996 



Pressure Indicators 

• Emissions Inventories 

• Sector Analyses 

• Vehicle Miles Traveled 

• GNP, Population, Employment, etc. 



Emissions Inventories 

• Essential for developing control strategies 
and tracking their effectiveness 

• Some sources difficult to estimate 

• Consistency 

• Accuracy 

• Never right, never complete 



Off-Highway 

16% 

Highway 

27% 

1999 VOC and NOx Projection Year 

voc 

Area Sources 

14% 

Inventories 

Major Sources 

24% 

19% 

Off-Highway 

15% 

Highway 

31% 

Area Sources 

1% 

Minor Sources 

4% 

NOx 

Major Sources 

49% 



ptcynx.thur.baselc.gif at envpro.ncsc.org 

County Total Point Source Emissions: NOX 
File Used For Summary: ems_run.ptcntl 

NOX (Tons/Day) --o-o 
.-----. 4.01-15 

I -- -1 0.01-1 
Ji&iiiiiiiJ! 15.01-70 

Total Emissions: 22811.67 

IDIIIIIBJ 1.01-4 
-·Over 70 

County emissions on edge of domain reflect only the area within OTAG. 

hnp.://envpro.ncsc.org/OTAGDC/emis/web/newdat/ptcynx.thur.bas.elc.gif 

Page 1 of 1 

8/12/1998 



Vehicle Miles Traveled 

• Motor vehicle emissions difficult to 
estimate 

• Not the whole story 

• Shows competing pressures - emissions per 
mile down, miles driven up 
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Estimate of Daily Vehicle Use in Ne.w Jersey 
1975- 1998 
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Response Indicators 

• Strategies 

• Activity Tracking 

• Enhanced I/M 

• Are they effective? 
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PERFORMANCE PARTNERSHIP AGREEMENT 
AIR POLLUTION CONTROL PROGRAM 

ENVIRONMENTAL GOALS/INDICA TOR SUMMARY TABLE 

SVBGOAL # 1: BRING THE ENTIRE STATE INTO ATTAINMENT FOR ALL CRITERIA AIR POLLUTANTS BY 2007 AND MAINTAIN AIR QUALITY IN AREAS 
ALREADY MEETING HEALTH STANDARDS __ ,. 

MILESTONE/OBJECTIVE PRESSURE INDICATORS STATE INDICATORS RESPONSE INDICATORS 
(EMISSTONS, ETC.) (AIR CONCENTRATIONS, (ACTIVITIES, OUTCOMES) 

DEPOSITION,ETC.) 

ATTAIN THE AIR QUALITY BASE YEAR EMISSION INVENTORY AMBIENT OZONE LEVELS AT 16 PROGRESS ON COMPLETION OF 
STANDARDS FOR OZONE FOR VOC AND NOX SITES ATTAINMENT PLAN (SIP) 

#OF EXCEEDANCES 
PROJECTED EMISSIONS FOR VOC 
AND NOX AFTER SIP 
IMPLEMENTATION 

VEHICLE MILES TRAVELED 

ATTAIN AND MAINTAIN THE VEHICLE MILES TRAVELED AMBIENT CO LEVELS AT 16 SITES STATUS OF ENHANCED VM 
CO STANDARDS # OF EXCEEDANCES1 PROGRAM 

STATUS OF MECHANICS 
TRAINING FOR IIM 

MAINTAIN CURRENT PM-10 CONCENTRATIONS AT 24 
ATTAINMENT STATUS FOR SITES 
PARTICULATE MATTER # OF EXCEEDANCES 

MAINTAIN CURRENT PB DATA AT 10 SITES 
ATTAINivfENT STATUS FOR # OF EXCEEDANCES 
LEAD (PB) 

MAINTAIN CURRENT N02 DATA AT 10 SITES 
ATTAINMENT STATUS FOR # OF EXCEEDANCES 
N02 

ATTAIN S02 STANDARD S02 DATA AT 16 SITES 
STATEWIDE # OF EXCEEDANCES 

ALERT PUBLIC TO AIR POLLUTION LEVELS 
UNHEALTHFUL AIR QUALITY CONVERTED TO POLLUTANT 
CONDITIONS STANDARDS INDEX (PSI) 

---.j 

I 

I 

I 



PERFORMANCE PARTNERSHIP AGREEMENT 
AIR POLLUTION CONTROL PROGRAM 

ENVIRONMENTAL GOALS/INDICATOR SUMMARY TABLE 

SUBGOAL #2: MINHvliZE EXPOSURE TO TOXIC AIR CONTAMINANTS 
' MILESTONE/OBJECTIVE PRESSURE INDICATORS STATE INDICATORS 

(EMISSIONS, ETC) (AIR CONCENTRATIONS, 
DEPOSITION,ETC.) 

REDUCE HAZARDOUS AIR 
POLLUTANTS (HAPS) 
EMITTED BY MAJOR 
SOURCES BY 
IMPLEMENTING THE 
NATIONAL AIR TOXICS 
PROGRAM (TITLE III OF 
THE CAAA) 4 

REDUCE TOXICS AMBIENT AIR CONCENTRATIONS OF 
EMISSIONS FROM MOTOR BENZENE, ETC, AT 2 PAMS SITES 
VEHICLES 

IDENTIFY AND CORRECT 
MERCURY PROBLEMS 
RELATED TO AIR 
EMISSIONS 

IDENTIFY HOTSPOTS OF METALS CONCENTRATION DATA AT 9 
EXPOSURE TO AIR TOXICS SITES 
AND REDUCE EMISSIONS 
WHICH LEAD TO THOSE BAP CON CENTRA TJON DATA AT 6 
EXPOSURES SITES 

RESPONSE INDICATORS 
(ACTIVITIES, OUTCOMES) 

NUMBER OF MACT STANDARDS 
DELEGATED 

NUMBER OF MACT WORKSHOPS 
FOR AFFECTED PARTIES & DEP 
STAFF 

-



What's Next in Air Indicators 
' 

• Deal effectively with the standard changes 

• Develop consistent, comprehensive 
inventory data 

• Present data in more understandable terms 

• Revising the air quality index 

• Continuum of health effects - no bright line 

• Expanding Public Awareness - Involving 
the health community 



What's Next- continued 

• Communicating risk for non criteria 
pollutants 

• Determining biologically active components 
of particles 

• Begin to develop health based indicators 
- Science and research has a project to look at 

making hospital admissions and some other 
health data more readily available 



How Is Data Reported? 

• Pollutant Standards Index 

• Web Page- www.state.nj.us/dep/airmon 

• DEP Bulletin Board - 609 292-2006 

• Toll Free Recording- 1-800-782-0160 

• Publications 
- Annual report 

- Air Quality Update 


