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Bl TRAFFIC IMPACT ANALYSIS
BB SRrR699-Treasure Island, Florida

INTRODUCTION

The purpose of this study was to evaluate traffic impacts of
a proposed improvement to SR699 (Gulf Boulevard) in the City
of Treasure Island. .

The proposed construction project is between 105th and 125th
Avenues, a distance of approximately 1.13 miles. The pro-
posed project will basically provide a four lane facility
with a center median that will be used to provide left turn
lanes at major intersections.

The project will also include improvements to 107th Avenue

for a distance of approximately 250 feet east of SR699.

This construction will provide for three intersection approach
lanes on 107th Avenue.

Modified traffic signals are proposed at the SR699 intersec-
tions with 107th, 112th, and 117th Avenues. The modifications
will provide for vehicular actuation at all of these locations,
and for pedestrian actuation at 107th and 112th Avenues.

The three intersection signals will be interconnected to
provide coordinated traffic operation.

FIELD STUDIES

Existing available data was furnished by the Florida Depart-
ment of Transportation (FDOT). This data included: average
daily traffic (ADT) projections for 1980, 1983, 1993, and
2000 (including truck, 30th highest hour, and directional
split percentages); existing mechanical and manual traffic
volume counts; project roadway and traffic signal design
plans; and other pertinent data. Field studies were made to
supplement the existing data outlined above.

Traffic Volume Counts

Mechanical traffic volume counts were made at four locations
on SR699 and on 107th Avenue just east of SR699. The counts
recorded volume data by direction and by 15-minute intervals.
The count just south of 112th Avenue was taken for seven
days and the other counts were made for one or two day
periods.

Manual turning movement counts were made at the SR699 inter-
sections with 107th, 112th, and 116th/117th Avenues. Three
one~hour counts were made at each location. One of the
counts at each location was made between 4:30 and 5:30 p.n.,
the p.m. peak hour.



FOR DER USE ONLY

APPLICATION NO.

.SECTION | - GENERAL _I_NFORMATION

Project Type: [ ] New Construction [ Modification

SourceNéme _State Road 699 ' ' . County: ._Pinellas

lvd. (]O05th to Johns Pass Br.)ojity; _Treasure Island

Locatlon Ad% Zip

U. T M.: Beginning of Project —
Zone_l_._'Z__East_____.._é. _2___4__2_KM North__l__O_._'L__A_ A2 __l_KM

End of Project — ~ ~ e : - . : : . .
1 2-' 5 6 3 6 N 3 0 7 2 4 .5 5

Zore _.7__ East ‘3 s e+ —— KM - North .~ =~ -~ . KM
Applicant Name & Title: ' . - 3
Address: _P.0. Box 1249 - - ‘ City: __Bartow Zip: 33830
Telephone: -8 _1 _3 —;_i___ﬁ__l -8 1 _6_1
Company Name: Florida Department of’ Transportatlon
Consultant Name & Tltle: _Qg_ug_l_a&_ﬂhﬂr_,_E.n_gJ_nee x
Company Name: CH2M HII‘fL :
Address: 200 S.W. Market, 12th Floox —_ City: Portland
State: __Oregon Zip: 97201 Telephone:_.S__Q__é_—_g___Z___ﬁ;f_g__L_i._.Q
Estimated Date Start of Construction: __ 1981 . ' . Bl

Estimated Date End of Construction: 1982
‘ SECTION 11 — TECHNICAL DATA

(1}  Project Description (nature and extent)‘

It is proposed to make 1mpxQxﬁmBn1£LJ:LAMMMML_LGuLL—BeuLevard
between 105th and 125th Avenues. A _distance of ahont. 1 _13 miles

The improvements will provide a four-lane facility with a center

median to provide left turn lanes at major intersections. Improvements

will also be made to 107th and 1nterconnecting of three intersection

signal lights. For further details please refer to‘the attached

report.

{(2) Meteorological Data:

a. Stability Class: D___ Worst Condition (one hour). Worst Condition (eight hour)

b. Wind Direction {Degrees): .. 2 _ 2 ___ Worst Condition {one hour)
2
—_——— .__2_ v e —— Worst Condition (eight hour}
c. Wind Speed (Meters/Sec.): . 0 . 9 ___ Worst Condition {one hour)
0 9

i e« it —.. Worst Condition (eight hour)

DER FORM 17-1.122(18) Page 3 of 9



640 pabed (81)22L 1-LL WHO4d 434

sjqesljddy 41,

"ON peoy jusaefpy

"ON peoy lusdelpy

‘ON peoy 1uadelpy

'oN peoy uadelpy

00T oL ov o¢- 0z 0T 0 Aemybiy pasodoid
8 L 9 S v € 4 ! (199.) 101dadey o1 peoy
40143038 W1 3duelsi( {BWION
sasuelsi(] 101daday  {g)
————————————————————————— . (seauba() peoy 01 '
cc 10adsay yum ajbuy puim
- -— - - -= i (HdW) Hwt paads paisod
- -——3 ——— e ~—=3 {3984) uieLIB |, JUBL[PY
0 01309059y YUM UOnEAS|T
- - -—= - 6 {1934) YipIM
‘ON avOY ‘ONOvOd  "ON avod ‘ON QVOH  AVMHOIH HIL3INVHV
SAVYMAVYOYH ’ ~ . a3S0d0dd ; o
LN3OVray = _
' :e1eq eosshyd (1)
- me( 40 90IN0G ‘8
s9 LT TZ66T 1824 0L P
£°TT AN 86T - IBOA (BORID 7O
€TT 7°%¢ 88T iesp 15| 9
—— —— ———— BN e
_HNOHS8 - - HNOH 3ANO © Hv3aA INIL

(gtiy/6w) NOILYHLNIONOD 30IXONOW NOBHVO
{palonnsuo) g 10N |IIM AeMpebH ayy Bulwnssy apepy ag o4 aiy suondafoid) éleq Aluéno Ny uLiquiyy

:,U0102||0D Jo saleq 8

suoT3onNIJSUT

1Twxed
:e3B(] $0 324N0S °p

(€)

@



(6) Traffic Data

AVERAGE EMISSION

1. Current Year™
Proposed Highway
Road No. —
Road No. —__
Road No. —
Road No. —

2. First Year
Proposed Highway
Road No. —
Road No. .-
Road No, o '
Road No.

3. Critical Year
Proposed Highway
Road No. .
Road No. .
Road No. v
Road No.

4. Tenth Year
Proposed Highway
" Road No. .
Road No.
Road No.
Road No.

ONE HOUR CONDITIONS
coO

PEAK

SPEED FACTOR VOLUME .
{(MPH) {gm/mi) (veh/hr}
13 _81.0_ 2110
13 _8l1.0_ 2170
12 _34.0_ 2510

*(Complete if modification to an existing highway)

Source of Data:

DER FORM 17-1.122(18) Page 5 of 9

8 HOUR CONDITIONS
' - €O

AVERAGE EMISSION PEAK
SPEED FACTOR  VOLUME

{MPH) {gm/mi) {veh/hr)
15 _J2.0_ 1359
15  _172.0_ 1359
13 ~32.0_ 1744

24 HOUR
CONDITIONS

AADT
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8. 8-Hour Carbon Monoxide Concentrations (mg/m3)

Receptor Number
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.
& :

STATEMENTS BY APPLICANT AND ENGINEER

APPLICANT: _
As the owner or authorized representatwe of Florida Department of Transportation
1 certify that the statements made in this application for a permit are true, correct, and complete to the best of my knowledge
and belief. Further, | agree that {Project Name) Gulf Blvd. (state Project No. 15100-35 10)

will be constructed in such a manner as to comply with applicable portions of Chapter 403, Florida Statutes; Section 17-2.05(8),
Florida Administrative Code; and Chapter 17-4, Florida Administrative Code.

SIGNATURE OF OWNER OR AUTHORIZED ’ ) COMPANY
REPRESENTATIVE ‘
BUSINESS ADDRESS . . NAME AND TITLE (please type)
DATE

PHONE NO.

PROFESSIONAL ENGINEER, REGISTERED IN FLORIDA

This is to certify that the pollution control and engmeermg features of this complex source project have been examined by me
and found to be in conformity with modern engineering principles applicable to the construction of the above named project
as they relate to the control of the emissions as authorized in the permit application. There is reasonable assurance, in my pro-

fessional judgment, that the construction and use of the proposed project is not expected to result in violations of the Florida
Ambient Air Quality Standards.

Eééyﬂflﬁﬁ%;f;n 7201 N.W. 1lth Place
0’4/@ BGNATURE BUSINESS ADDRESS

Stephen J. Hahn . Gainesville, Florida
NAME (please type)
CH2M HILL Southeast , Inc. " April 22, 1981
EMPLOYER o . DATE
26549 904/377-2442
FLORIDA REGISTRATION NO. PHONE NO.
AFFIX SEAL

DER FORM 17-1.122(18) Page 9 of 9
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FOR DER USE ONLY

APPLICATION NO.

ASECTION | - GENERAL lNFORMATlON

Project Type: [ ] New Construction  [¥ Modification

5wmeN®m . State Road 699 ' ' : County:__Pinellas
Locatlon Ad%.?é;’;:d' . OSt.h to Johns Pass Br. )Cify‘. Treasure Island Zip
U.T.M.: Beginning of Project —~
zone 1.7 East_3 2 4. _2___L_2_|<M MNorth 3.0 7 4.1 A5 1 Kkm
End of Project = * - - o , '
zone = Eas:_j_;i'_f’_._i_iikm North 3 0 7 2 4.5 5 m
Applicant Name & Title: ' ' ' -
Address: _P.0. Box 1249 o - City: _.Bartow Zip: 33830
Telephone: .8 __1 _3_ —;_5.__3__3_ -8 1 _6_1
Company Name: Florida DePartment of Transportatlon
Consultant Name & Title: - Douglas Qber, Engineex
Company Name: CH2M HILL ' i
Address: 200 S ..W. Market, 12th Floox . City:-_Portland
State; __9regon Zip: . 97201 Telephone:_5_._9__:3_“__z_i._§.;”_9___l__ﬁ__i
Estimated Date Start of Construction: . i 1981 . ' it

Estimated Date End of Construction: 1982

SECTION II — TECHNICAL DATA

(1)

(2)

Project Description (nature and extent):

It is proposed to make improvements to SR699 (Gulf Boul

ol

QX

between 105th and 125th Avenues. A distance of about 1.13 miles

The improvements will provide é‘four—lane facility with a _center

median to provide left turn lanes at major intersections. Improvements

will also be made to 107th and interconnecting of three intersection

signal lights. For further details please refer to‘the attached

report.

Meteorological Data:

a. Stability Class: D___ Worst Condition (one hour). Worst Condition (eight hour)

b. Wind Direction {Degrees): _2 _2 . ____ ___ WorstCondition {one hour)
I 2 2 v — Worst Condition {eight hour)
c. Wind Speed (Meters/Sec.): _0 .9 ____ worstCondition {one hour)
0 9

— 2 .. Worst Condition {eight hour)

DER FORM 17-1.122(18) Page 3 of 9
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. v

{6) Traffic Data

ONE HOUR CONDITIONS

co
AVERAGE EMISSION  PEAK
SPEED .FACTOR VOLUME
{MPH) {gm/mi) (veh/hr)
1. Current Year® :
Proposed Highway —— e e — —————
Road No. —— e s e
Road No. — —_—— e ———
" Road No. — o e ———
Road No. — —_—— e ————
2. First Year
Proposed Highway 13 ~.81L.0_. 2170
Road No. — e —— ————
Road No. —— . _—— L ————
RoadNo.,_._____‘ —— et — i —
Road No. —— e e — —————
3. Critical Year A .
Proposed Highway 13 ~8lL.0_ 217Q
Road No, o ;_ ___i_._ ————
Road No. i e i e m
Road No. e e e ————
Road No. —_—— e — ————
4. Tenth Year
Proposed Highway 12 34 .0_ 2510
" RoadNo. e e — ————
Road No. e e e ——
Road No. —— et ————
Road No. e e —_————

*{Complete if modification to an existing highway)

Source of Data:

DER FORM 17-1.122(18) Page 5 of 9

8 HOUR CONDITIONS
- €O

AVERAGE EMISSION PEAK
SPEED FACTOR VOLUME

(MPH) {gm/mi) {veh/hr}
15 _J2.0 d359.
15 ~12.0 _ 1359,
13 ~32.0 _ 1744

24 HOUR
CONDITIONS

AADT
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B. 8~—Hour Carbon Monoxide Concentrations (mg/m3)

Receptor Number
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&

STATEMENTS BY APPLICANT AND ENGINEER

APPLICANT: i
As the owner or authorized representative of Florida Department of Transportation

I certify that the statements made in this application for a permit are true, correct, and complete to the best of my know!edge

and belief. Further, | agree that (Project Name) Gulf Blvd. (state Project No. 15100~35 10)

will be constructed in such a manner as to comply with applicable portions of Chapter 403, Florida Statutes; Section 17-2.05(8),
Florida Administrative Code; and Chapter 17-4, Florida Administrative Code.

SIGNATURE OF OWNER OR AUTHORIZED ’ ’ COMPANY
REPRESENTATIVE

BUSINESS ADDRESS . . NAME AND TITLE (please type}

DATE

PHONE NO.

PROFESSIONAL ENGINEER, REGISTERED IN FLORIbA

This is to certify that the pollution control and engineering features of this complex source project have been examined by me
and found to be in conformity with modern éngineering principles applicable to the construction of the above named project
as they relate to the control of the emissions as authorized in the permit application. There is reasonable assurance, in my pro-

fessional judgment, that the construction and use of the proposed project is not expected to result in violations of the Florida
Ambient Air Quality Standards.

%//‘/,Aﬂ, © 7201 N.W. 1llth Place
1.0
od /L ASNATURE | BUSINESS ADDRESS

Stephen J. Hahn . Gailnesville, Florida
NAME (please type)
CH2M HILL Southeast , Inc. April 22, 1981
EMPLOYER ' DATE
26549 _ 904/377~2442
FLORIDA REGISTRATION NO. PHONE NO.
AFFIX SEAL

DER FORM 17-1.122{(18) Page 9 of 9






FOR DER USE ONLY

APPLICATION NO.

ASEC'TIO_N 1 — GENERAL lNFORMATlON'

Project Type: [ } New Construction  {X Modification

SourceNéme - State Road 699 A ' . County;._Pinellas
LOCﬂthnACEil;é‘S;:d’v (]OSt‘}\l to Johns Pass Br')-Ci.tv‘. Treasure Island - Zip
u. T M.: Beginning of Project —
Zonel 7 East_3 .2 4. __2.___4__2_KM North_S__Q.__'L_zL 15 _1 Kkm
End of Project — * =~ - i - ) . ‘ ) '
ZOneLLEasti_i'i._‘s__i_f_KM North 3 0 7 2 4.5 5 km

Applicant Name & Title: '

Address: _P-0. Box 1249 _ City: __Bartow = Zip: 33830
'Telephone:_e___l__}_"-;i__l_l‘__g_r_l__ﬁ.__l

Company Name:

Florida Department of Transportaﬁion

Consultant Name & Title: -Rouglas Ober, Engineer

Company Name: CH2M HILL i

Address: 200 S.W. Market, 12th Flooxr __ City: Portland

State: __Oregon Zip: 97201 Te!ephone:_5_._9__i“.2___2__._4;__9____l__.2____9_
Estimated Date Start of Construction: 1281 ' o '

Estimated Date End of Construction: 1982

SECTION Il — TECHNICAL DATA

(1

(2)

Project Description {nature and extent):

It is proposed to make improvements to SR699 (Gulf Boulewvard)

G-y

between 105th and 125th Avenues. A distance of about . 1.13 miles

The improvements will provide a"four—lane facility with a center

median to provide left turn lanes at major intersections. improvements

will also be made to 107th and interconnecting of three iﬁtersection

signal lights. For further details please refer to‘the attached

report.

Meteorological Data:

a. Stability Class: D___ Worst Condition (one hour)' Worst Candition (eight hour)

b. Wind Direction {Degrees): _2 _2 . ___ ___ WorstCondition (one hour)
2
— _?_. e — Worst Condition {eight hour)
¢. Wind Speed (Meters/Sec.): _0 . 9 ___ worstCondition {one hour)
0 9

— 2 Worst Condition {eight hour)

DER FORM 17-1.122(18) Page 3 of 9
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(6) Traffic Data

ONE HOUR CONDITIONS

¥ co |
AVERAGE EMISSION I.’EAK
- SPEED .FACTOR VOLUME
{(MPH) {gm/mi) (veh/hr)
1. Current Year™ :
Proposed Highway e e — ———
Road No. ;_ ______ ———
Road No. — . e e ————
RoadNo. ;_ ______ ——
Road No. —— —_—— mm e ———
2. First Year )
Proposed Highway 13 _81.0_ 21170
Road No. e — ._.__...__ ————
Road No. ——— . i e —_———
RoadNo.,__._l e —_————
Road No. e e — ——
3. Critical Year .
Proposed Highway 13 _81.0_ 21740
Road NO, e ;_ ___._:____ ————
Road No. —— . - —— e 3 e ———
Road No. e - e —— -
Road No. —— e - ——— -
4. Tenth Year
Proposed Highway 12 _34.0_ 2510
" RoadNo. .~ —— —_————
Road No. . _—— i ————
Road No. e i e —_———
Road No. —_—— e ———

*{Complete if modification to an existing highway)

Source of Data:

DER FORM 17-1.122(18) Page 5 of 9

AVERAGE EMISSION PEAK
SPEED FACTOR VOLUME

{(MPH) {gm/mi) {veh/hr)
15 ~72.0.- 1359
15 ~722.0_ 1359
13 ~32.Q _ 1744

8 HOUR CONDITIONS
- €O

24 HOUR
CONDITIONS

AADT
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B. 8-Hour Carbon Monoxide Concentrations (mg/m3)

Receptor Number

-
N
w

4 5

~I

a. Proposed Highway

W

- 3.
- 3.
2

1. 1st Year

1

2. Critica! Year

|

TR

jO - jw

A o
|

v ko ko
|

T o

3. 10th Year
b. Road No.

e b
o b ko

1. 1st Year i e ] i ] = ] — =
2. Critical Year i | i ] i | e | ==
3. 10th Year i i i | e e
c. Road No. '
1. 1st Year - ——— e | - ———
2. Critical Year i i ] e | e ] — e
3. 10th Year i e | e ] e ] e
d. Road No.
1. 1st Year ——e | e | == i |
2. Critical Year U RUUUI DU (IS (-
3. 10th Year | i | i ] mm e ] e b
e. Road No.
1. 1st Year et i | e | = ] —— e =

2. Critical Year AN RIS N e B

3. 10th Year _——— ——— —_—— — - ————
f. Ambient Air

Jps
lo

1. 1st Year

|
[

|

2. Critical Year

Pl

1o 10 o

1°.° P
|

e

lo o
e

=

e r L
]

S

o b b

3. 10th Year

|
|

g. Total Concentration

oo
W
1N

s
N o o

1

1. 1st Year

jw

2. Critical Year

|
[Ur [ o
1O jWw W
oy oo
I
LUt
|

jw
lw

3. 10th Year

h. Percent Standard

100
lw
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bn
o
|

|
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foo
|

1. 1st Year

1
%
|
|
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Ut
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|
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‘3. 10th Year

futr joo
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w
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|
1

i. Current Ambient Air

|
|
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|
1
1
|
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|
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!
|
|
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b b

b b !
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%3

STATEMENTS BY APPLICANT AND ENGINEER

APPLICANT: )
As the owner or authorized representatlve of Florida Department of Transportation

| certify that the statements made in this application for a permit are true, correct, and complete to the best of my knowledge

and belief. Further, | agree that {Project Name) Gulf Blvd. (State Project No. 15100-3510)

will be constructed in such a manner as to comply with applicable portions of Chapter 403, Florida Statutes; Section 17-2.05(8),
Florida Administrative Code; and Chapter 17-4, Florida Administrative Code. -

SIGNATURE OF OWNER OR AUTHORIZED ' ’ ) COMPANY
REPRESENTATIVE '
BUSINESS ADDRESS : - NAME AND TITLE (please type)
DATE
PHONE NO.

PROFESSIONAL ENGINEER, REGISTERED IN FLOR!,DA

This is to certify that the pollution control and engineering features of this complex source project have been examined by me
and found to be in conformity with modern engineering principles applicable to the construction of the above named project
as they relate to the control of the emissions as authorized in the permit application There is reasonable assurance, in my pro-
fessional judgment, that the construction and use of the proposed project is not expected to result in violations of the Florida
Amblent Air Quality Standards. .

Hot ) ELAZ 7201 N.W. 1lth Place

OMJ SIGNATURE BUSINESS ADDRESS
Stephen J. Hahn . Gainesville, Florida
NAME (please type) N
CH2M HILL Southeast , Inc. April 22, 1981
EMPLOYER ' DATE
26549 ' 904/377-2442
FLORIDA REGISTRATION NO. PHONE NO.
AFFIX SEAL

DER FORM 17-1.122(18) Page 9 of 9






FOR DER USE ONLY

N : . - APPLICATION NO.

4SECT|ON | - GENERAL INFORMATION

Project Type: [ ] New Construction {2 Modification

Source Name: __State Road 699 : .~ County:__Pinellas
Gulf . ' ' ' :
Losul Ad%r]é;{sd (105th to Johns Pass Br. )City': Treasurxe Island Zip

: U.T.M.: Beginning of Project — .

Zone 1 .7 _East_3 _2 _4 .. 2 4 2 KM North_3 _0 _7 _4.1 5 _1 KM

End of Project — - . - - ' S
1 7 3 2 N

Zone__East.___.__f__._T____KM - North —_— . ) KM

Applicant Name & Title: . 3
Address: _P-0. Box 1249 » o -City: —Bartow .~ . Zip: 33830

Telephone:_8__l_._l’>_“-;5__3__3_‘__§_fL__6__l _
Florida Department of Transportation

Company Name:

Consultant Name & Title: ~Douglas Obher, Engineer

Company Name: CH2M HILL :

Address: 200 S.W. Market, 12th Floor __ City: Portland

State: __Oregon : Zip: 97201 - Telephone:__5__()___:3_“_2__.2._ﬁ;”_9___l___9___9_
Estimated Date Start of Construction: _ . 1981 ' - -

Estimated Date End of Construction: 1982
' SECTION H — TECHNICAL DATA

{1) Project Description (nature and extent):

It is proposed to make improvements to SRA99 (Gulf Boulew

between 105th and 125th Avenues. A distance of about 1.13 miles

The improvements will prowvide a'_four—lane facility with a center

median to provide left turn lanes at major intersections. Improvements

will also be made to 107th and intercoﬁnecting of three intersection

signal lights. For further details please refer to‘the attached

report.

{2) Meteorological Data:
a. Stability Class: D___ Worst Condition {one hour). D Worst Condition (eight hour)

b. Wind Direction {Degrees): _2 _2  ____ ___ Worst Condition {one hour)
— __E_ ._3_. + e e Worst Condition {eight hour)
¢. Wind Speed (Meters/Sec.): 0 .9 ___ Worst Condition {one hour)
—_ __O_ . _9._. —— Worst Condition {eight hour)

DER FORM 17-1.122(18) Page 3 of 9
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(6) Traffic Data

ONE HOUR CONDITIONS

co
AVERAGE EMISSION  PEAK
SPEED .FACTOR VOLUME
{(MPH) {gm/mi) {veh/hr)
1. Current Year” :
Proposed Highway e e e
Road No. e et ————
Road No. o ._.; _______ ————
" Road No. — U A — i -
Road No. —_—— e —ee— - e e
2. First Year
Proposed Highway 13 ~-81L.0_ 2110
Road No. —— ————
Road No. — —_— e ————
RoadNo._,_..__l U e
Road No. —_—— e ——
3. Critical Year ' _,
Proposed Highway 13 _81.0_ 2174
Road No. —— ;._ ___.:___ ————
Road No. ———— _—— e ————
Road No. — e ————
Road No. U — ————
4, Tenth Year
Proposed Highway 12 .34 .0_ 2510
 RoadNo. — ——m - ————
Road No. — . —— i im e wmm —_————
Road No. . —— e — ————
Road No. e e ————

*(Compiete if modification to an

Source of Data:

DER FORM 17-1.122(18) Page § of 9

existing highway)

AVERAGE  EMISSION PEAK
SPEED FACTOR  VOLUME
(MPH) ‘ {gm/mi}) (veh/hr)
15 -22.0- 1359
15  _72.0_ 1359
13 _32.0_ 1744

8 HOUR CONDITIONS
- CO

24 HOUR
CONDITIONS

AADT
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B. 8-Hour Carbon Monoxide Concentrations (mg/ms)

Receptor Number

-
N
w

4 5

a. Proposed Highway

W

-4 .
4
2

- 3.

- 3.
2

1. Tst Year

R
|
TCRRTSERTS

2. Critical Year
3. 10th Year
b. Road No, -

|
E S
1O -

o ko ko

bR
v b bo

1. 1st Year o a— ——— —— - — e w ——

2. Critical Year NURUUURUITEN SRR [ e B
3. 10th Year ———e | ———— ——e ] = |
¢. Road No.
1. 1st Year ———— ———— i ] e ——— ———
2. Critical Year ——— - —— ———— —_——— ———
3. 10th Year N T ISP SR [ B
d. RoadNo.
1. 1st Year i it i ] m e ] — e
2. Critical Year i e ] e | e ] =
3. 10th Year | JEUUURRN [PUPIS, [NNOUINPRRY [ USpU |N
e. Road No.
1. 1st Year e i | i | e ] —— o=
2. Critical Year S i S e B
3. 10th Year —
f. Ambient Air

|
I
|
]
1
|
|
]
|
|
!
|
|

]
lo

1. 1st Year

2. Critical Year

|
(i Ll (]
1o 1o o
°.© P
|
I
lo o
I
=
LA SN
|
= b
o b b

3. 10th Year

g. Total Concentration

1. 1st Year 8.

2. Critical Year —
3. 10th Year _§_ .

[os]
1O 1w
(o)}
W g
S
o o o

oy 1o o

h. Percent Standard |
1. 1st Year 83 . _les ._| 58._ |53 .| 48 _
2. Critical Year 8
3. 10th Year >

i. Current Ambient Air ——— ——— ———— - — ——

o

o
o b

o
b b

w
o
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STATEMENTS BY APPLICANT AND ENGINEER

APPLICANT: )
As the owner or authorized representative of Florida Department of Transportation
| certify that the statements made in this application for a permit are true, correct, and complete to the best of my knowledge

and belief. Further, | agree that (Project Name) Gulf Blvd. (State Project No. 15100-3510)

will be constructed in such a manner as to comply with applicable portions of Chapter 403, Florida Statutes; Section 17-2.05(8),
Florida Administrative Code; and Chapter 17-4, Florida Administrative Code.

SIGNATURE OF OWNER OR AUTHORIZED ’ ’ ‘ COMPANY
REPRESENTATIVE

BUSINESS ADDRESS : . NAME AND TITLE {please type)

DATE

PHONE NO.

PROFESSIONAL ENGINEER, REGISTERED IN FLORle

This is to certify that the pollution control and engineering features of this complex source project have been examined by me
and found to be in conformity with modern engineering principles ap_plicable to the construction of the above named project
as they relate to the control of the emissions as authorized in the permit application. There is reasonable assurance, in my pro-

fessional judgment, that the construction and use of the proposed project is not expected to resuit in violations of the Florida
Ambient Air Quality Standards. .

Fopt L e 7201 N.W. 1lth Place

L&/al'SlGNATURE BUSINESS ADDRESS
Stephen J. Hahn . Gainesville, Florida
. NAME (please type)
CH2M HILL Southeast , Inc. April 22, 1981
EMPLOYER ' DATE
26549 _ 904/377-2442
FLORIDA REGISTRATION NO. PHONE NO.
AFFIX SEAL

DER FORM 17-1.122(18) Page 9 of 9






FOR DER USE ONLY

APPLICATION NO.

‘SECTION I — GENERAL lNFORMAT!ON

Project Type: [ ] New Construction  {% Modification

sourceNéme State Road 699 ‘ ' . County: __Rinellas
lvd. (]OStI} to Johns Pass Br.)Ci'ty.. Treasure Island

Gu
Locatlon Ad% Zip

u. T M.: Beginning of Project —
Zonel 7 Eat_3 2 4. _L_A____Z_KM North_l_...Q___J___A_ 1.5 1«

End of Project — ~ -~
1

=

zone T _max 2 2 3. é 3 % kM Norn 3 0 7 2 4.5 5 m

Applicant Name & Title: . _
Address: P -0, Box 1249 v o ‘City: Bartow Zip: — 33830

Te!ephone:__B__l___g’__—»’_S___l_B_"._&_.‘__l-___@_._l _
Florida Department of Transportation

Company Name:

Consuitant Name & Title: _D_C)_ngl_as__Qb_eL,__E.n.gJ.ne.e T

Company Name: CH2M HILL :

Address: 200 S.WL,MarketL,lth Floox __ City: Portland

State: __Oregon Zip: 97201 - Telephone: 50 3 —_ 2 _2 4 -9 1 ._9_0
Estimated Date Start of Construction: 1981 ' -

Estimated Date End of Construction: 1982
' SECTION 1I — TECHNICAL DATA

(1) Project Description {nature and extent):

It is proposed to make improvements to SR699 (Gulf Boulewvard)

between 105th and 125th Avenues. A distancé of about_1.13 miles

The improvements will provide a‘four-lane facilitz,mith a center

median to provide left turn lanes at major intersections. Improvements

will also be made to 107th and interconnecting of three intersection

signal lights. For further details please refer to‘the attached

report.

{2) Meteorological Data:

a. Stability Class: . Worst Condition (one hour)' Worst Condition (eight hour)

b. Wind Direction {Degrees): _2 _ 2 ___ ___ Worst Condition {one hour)
R 2 2 v i Worst Condition {eight hour}
¢. Wind Speed (Meters/Sec.): .. _0 .9 ___ WorstCondition {one hour)

— 2 . Worst Condition (eight hour)

DER FORM 17-1.122(18) Page 3 of 9
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(6) Traffic Data

ONE HOUR CONDITIONS . 8 HOUR CONDITIONS 24 HOUR
CcO : S ¢ ¢ CONDITIONS

AVERAGE EMISSION ISEAK AVERAGE EMISSION PEAK
SPEED .FACTOR VOLUME SPEED FACTOR VOLUME AADT

{MPH) {gm/mi) {veh/hr) {MPH) {gm/mi) {veh/hr)
1. Current Year* ‘ .
Proposed Highway —— IR —— —— e e i
RoadNo. ——  —— - —— ——— e o .
Road No, — — _.; ——— —— —— U O g
Road No. _._ e - e —
RoadNo. — ——  ——imm e e S
2. First Year _ | .
ProposedHighway 13~ _81l.0. 2170 15 -Z2.0- 1359 19700
Road No. — . - _,__.;._ ———— _—— e
Road No. ————— _—  m—— = .'__;__ . - ———r e Sm e e
RoadNo.__.___‘ R | R e e e __..____Y e
Road No. —_—— e S —_—— ——— i e
3. Critical Year )
Proposed Highway 13 _81.0_ 2170 15 ~72.0_ 1359 LQ.?.DD -
Road No. e e e
Road No. — - —————— —_—— . e —me—— e e
Road No, — . e e o —— e —— ——— e e
Road No. —_—— . e — ——— - —— e e e '
4. Tenth Year |
proposedHighway 12 _34.0_ 2510 13  _32.Q._ 1744  24900._
* Road No. ' —— el ———— e e e
Road No. — I, ———— —_—— e ——— ——e e e
Road No. _—— e — ———— —— e e
Road No. _—— e — _——— e e e e

*(Complete if modification to an existing highway)

Source of Data:

DER FORM 17-1.122(18) Page 5 of 9
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B. 8—Hour Carbon Monoxide Concentrations (mg/m3)

Receptor Number

1 2 3 4 5 6 7
. Proposed Highway
1. 1st Year 271731 58 | _4.8|_43|_-3.8|-3.4|-=2
2. Critical Year 1.3 |58 |_4.8| 43 |_-3.8|-3.4|_-229
3. 10th Year 401 32| _26|.23|_22|_.192| _15
. Road No. ' ' “
1. 1st Year —_————— —_——— ———— et ] i | e — ———
2. Critical Year e i mmim ] i | m—em ] e | e
3. 10th Year ———— ———— —— U — —_——— ————
. Road NoOw oo
1. 1st Year ——— —— —— —— ——— —_——— ———
2. Critical Year _——— S, e | e | e | = ————
3. 10th Year ——— —— —_—— ———— ——— ——— —
. RoadNo.
1. 1st Year e i | === ——re ] e ——— ————
2. Critical Year e i ] ] i i ] i | =
3. 10th Year e | | e ] == —_—— —_——— ——
. Road No.
1. 1st Year e i i i e ] e ]
2. Critical Year U SO [N NI R T BT
3. 10th Year i | —— e ———— —_— _——— ——— ———
. Ambient Air
1. 1st Year _10(_1LQ| 1o 10| _10|_1.0|_-10
2. Critical Year ol 1o 10|10} 10| _1.0]-1-0
3. 10th Year Jlojp 10} _ 10| Lo} _ 10 _1T.0|_10
. Total Concentration ‘
1. 1st Year 8.3 | 68 | 2.8 53| _4.8|_4.3|_3029
2. Critical Year 83| 68| _ 58| _53|_48|_43)|_32°9
3. 10th Year 50| 42| _ 36| 33|_32|_292|_258
. Percent Standard | .
1. 1st Year 83 ._ |68 ._| 58.. —| 48, _ |43 _ | 39._
2. Critical Year 83 . _|68...| 58._|5%3 .| 48._|43...| 39._
3. 10th Year 50 . _ |42_._| 36._|33 .| 32._|22._| 26._
i, Current Ambient Air - e | e — i ———m ] ———

DER FORM 17-1,122(18) Page 7 of 9




640 g afied (81)2ZL°1-L1L WHOL H3A

:198uibuy pue juedtjddy Aq sluawWo) [euoiippy  (6)

Z —HNI'IVb :SUOIIRIIUBIUOD BPIXOUOLY UOGIRY) 10IPald 01 PAs() [9POW °q

"669dS 403

prosodoxd sjuswsaoxdwT 99U wox I po3oaloxd UOT3RIZUDOUOD JUITJUE

UT oSeoloop [RIOTJFOUSQ ® ST 9I9Yl ‘IDASMOH °UOTIIDISIDIUT SNUIAY

Y3L0T @2Y3 o3 yoeroxdde TeoT3TAO 9yl 3 pIrng-ou I0 pPITRq Yyjoq IoF

Spiepuels A1E JUSIqUe MO[og ©9I® S3[NSSX DUTTSpPOW pu®e DIFIexl °oUL

1s1ynsay jo uoissnosiqg jaiig '8 (8)



STATEMENTS BY APPLICANT AND ENGINEER

APPLICANT: )
As the owner or authorized representatwe of Florida Department of Transportation
| certify that the statements made in this application for a permit are true, correct, and complete to the best of my knowledge

and belief. Further, | agree that (Project Name) Gulf Blvd. (State Project No. 15100-3510)

will be constructed in such a manner as to comply with applicable portions of Chapter 403, Florida Statutes; Section 17-2.05(8),
Florida Administrative Code; and Chapter 17-4, Florida Administrative Code.

SIGNATURE OF OWNER OR AUTHOR!ZED ' ’ » COMPANY
REPRESENTATIVE
BUSINESS ADDRESS : : NAME AND TITLE (please type)
DATE
PHONE NO.

PROFESSIONAL ENGINEER, REGISTERED IN FLORIDA

This is to certify that the poliution control and engineering features of this _complex source project have been examined by me
and found to be in conformity with modern engineering principles applicable to the construction of the above named project
as they relate to the control of the emissions as authorized in the permit application. There is reasonable assurance, in my pro-

fessional judgment, that the construction and use of the proposed project is not expected to result in violations of the Florida
Ambient Air Quality Standards. .

SE%EI A Af%iw ‘ . 7201 N.W. 11lth Place

MM’SIGNATURE . BUSINESS ADDRESS
Stephen J. Hahn . Gainesville, Florida
NAME (please type)
CH2M HILL Southeast , Inc. April 22, 1981
EMPLOYER ' DATE
26549 904/377-2442
FLORIDA REGISTRATION NO. PHONE NO.
AFFIX SEAL

DER FORM 17-1.122(18) Page 9 of 9
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FOR DER USE ONLY

APPLICATION NO.

-SECTION i — GENERAL INFORMATlON

Project Type: [ ] New Construction  [¥ Modification

Source Name: ___State Road 699 ' ‘ . County:__Pinellas

Gulf . r : ' ~
Loca%onAd%gé;gé (J05th to Johns Pass Br’)City': Treasure Island Zip

U. T M.: Beginning of Project —
Zone _1_. .7 East ,3 2 4. _2___4__2_KM North__3_.__Q__'Z____4_ _'L_ 5 _1 KM

End of Project — * °
1

5636 ”'-'3'072

zcne___?_East_i__z.__'___._T__._KM North 3 O T 2.4 -5 5 km
Applicant Name & Title: - ‘ ]
Address: _P-0. Box 1249 o City: __Bartow = Zip: 33830
"Telephone: .8 __1_ _3_ ";i___3__3_ -8 _ 1 _6_ 1

Florida Department of Transportatlon

Company Name:

Consultant Name & Title: - Rouglas Oher Engineer

Company Name: CH2M HILL .

Address: 200 S.W. Market, 12th Floox . City: Portland

State: __Oregon Zip: 97201 Te!ephone:.s_._g_i__g__g___i“_i_]-__&__ﬂ_
Estimated Date Start of Construction: 1281 ‘ , s

Estimated Date End of Construction: 1982
. SECTION Ii — TECHNICAL DATA

(1) Project Description {nature and extent):_

It is proposed to make improvements to SR6992 (Gulf Boulewvard)
between 105th and 125th Avenues. A distance of about 1.13 miles

The improvements will provide d‘four—lane facility with a center

median to provide left turn lanes at major intersections. Improvements

will also be made to 107th and interconnecting of three intersection

signal lights. For further details please refer tobthe attached

report.

(2) Meteorological Data:

a. Stability Class: Worst Condition {(one hour)- Worst Condition {eight hour)

b. Wind Direction {Degrees): _2 _2 . ___ ___ WorstCondition (one hour)
2
—_— 2 . Worst Condition {eight hour)
c. Wind Speed (Meters/Sec.): 0 . 92 ___ WorstCondition {one hour) o

— 2 .2 .. . Worst Condition (eight hour)

DER FORM 17-1.122(18) Page 3 of 9
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(6) Traffic Data

ONE HOUR CONDITIONS . | 8 HOUR CONDITIONS 24 HOUR
cOo : . CO CONDITIONS
AVERAGE EMISSION lsEAK AVERAGE EMISSION PEAK
SPEED .FACTOR VOLUME SPEED FACTOR VOLUME AADT
{MPH} {gm/mi) {(veh/hr) {MPH) (gm/mi} {veh/hr)
1. Current Year® _ }
Proposed Highway - e ———— e e e i
Road No. — 7._._ T e = ———— [ e e e
Road No. —— __; e —— S - —— e
Road No. — _.. e e S —— e — L
Road No. — —— et — e - - — — e e
2. First Year . ) .
ProposedHighway 13~ _8l.0. 2170 15 -Z72.0- 1359 19700
Road No. — _._,.___._._._ ———— —_—— i —— e
Road No. e —_—— s mem—e—— e ——— - s T
RoadNo.,___. G - e = — _—— e e
Road No. —_—— e - —— U e e e e
3. Critical Year .
Proposed Highway 13 .81L.0_ 217qQ 15 ~12.0 . 1359 L§_7.0D -
Road No. e . - ___:__ _——— —_—— e ———— e ————
RoadNo. ———  ——  cmmmn e o e e
Road No. e e e o i e et —— e e e
Road No. —_—— . —_ —— - e s e
4, Tenth Year b
Proposed Highway 12 _34.0 - 2 510 ’ 13 _32.0 . 1744 24900 _
" Road No. — e o ———— —— e e e
Road No. ... —— e ———— —_—— e —— e e
Road No. e - ———— U e e e
Road No. e ———— [ e e

*{Complete if modification to an existing highway)

Source of Data:

DER FORM 17-1.122(18) Page 5 of 9
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B. 8~Hour Carbon Monoxide Concentrations (mg/m3)

Receptor Number

1 2 3 4 5 6 7

a. Proposed Highway

1. 1st Year 73|58 |_48|_43|_3.8|_-3.4]|-22

2. Critical Year 1.3 |58 |_48|-43|_-38|-3.4)|_-229

3. 10th Year 401 32| _ 26| .23 |_22|_192)|_15-
b. Road No. — ' ' ‘

1. st Year i i | mmee | e mmr e e | m e

2. Critical Year SRS IR PRI EEPURDINDI [T | -

3. 10th Year e i ] i ] e | e | i |
c. Road No. '

1. 1st Year ——— ——mre | em e | e e e —_——

2. Critical Year i | i i ] e | e e ] = -

3. 10th Year ——— ——— ——— —— ———— —— ———
d. Road No.

1. 1st Year ——rm | e | e ———— ———— —— ————

2. Critical Year i i i i, ] e - =

3. 10th Year e i i ] i ] i | e ] -
e. Road No.

1. 1st Year —— _——— —— R —_— ———— ————

* 2. Critical Year VU SRR RUNRPRI NN RN U R

3. 10th Year —_—— —_——— ——— e | S . —_—————
f. Ambient Air

1. 1st Year 210t 1o 10| _10|_-10|]_12.0}|_-210

2. Critical Year 1l o] 10|_10]l 10| _1.0| 2.0 ~-1-20

3. 10th Year oy 10} 10| 10| _10|_10|_10
g. Total Concentration

1. 1st Year 8.3 | 68 | _2.8] 53| _48|_4.3]|_329

2. Critical Year 831 68 | _ 58| 53| _48|_4.3|_329

3. 10th Year 201 42 | _ 36| 33| _3.2|_-2.92|_-225
h. Percent Standard .

1. 1st Year 83 ._ |68.._| 58._ —| 48, _ |43 _ | 39._

2. Critical Year 83 .. |&8..- - ~ | 48._ ] 43.._}| 39._

3. 10th Year 50 _|42_._| 36._]33._|32._|22._| 26._
i. Current Ambient Air ——— ——r —— —— —— _——— ————

DER FORM 17-1.122(18) Praa 7 of 9
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STATEMENTS BY APPLICANT AND ENGINEER

APPLICANT: _
As the owner or authorized representatlve of Florida Department of Transportation
| certify that the statements made in this application for a permit are true, correct, and complete to the best of my knowledge
. . 5
and belief. Further, | agree that (Project Name) Gulf Blvd (state Project No 15100-3510)

will be constructed iin such a manner as to comply with applicable portions of Chapter 403, Florida Statutes; Section 17-2.05(8),
Florida Administrative Code; and Chapter 17-4, Florida Administrative Code. -

SIGNATURE OF OWNER OR AUTHORIZED ' ’ COMPANY
REPRESENTATIVE
BUSINESS ADDRESS . . NAME AND TITLE (please type)
DATE
PHONE NO.

PIOFESSIONAL ENGINEER, REGISTERED IN FLORIDA

This is to certify that the poliution control and engineering features of this complex source project have been examined by me
and found to be in conformity with modern engineering princip!es applicable to the construction of the above named project
as they relate to the control of the emissions as authorized in the permit apphcation There is reasonable assurance, in my pro-

fessional judgment, that the construction and use of the proposed project is not expected to resuit in violations of the Florida
Ambient Air Quality Standards.

%F‘/ «f;é"—s . 7201 N.W. 1lth Place

04174/ F\GNATURE BUSINESS ADDRESS
Stephen J. Hahn . Gainesville, Florida
NAME (please type) :
CH2M HILL Southeast , Inc. April 22, 1981
EMPLOYER DATE
26549 ) 904/377-2442
FLORIDA REGISTRATION NO. PHONE NO.
AFFIX SEAL

DER FORM 17-1.122(18) Page 9 of 9
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Two vehicle classification counts were made on SR699, one
south of 112th Avenue and the second south of 106th Avenue.
These counts were made for three one-hour periods throughout
the day.

Speed and Delay Studies

Speed and delay studies were made on both SR699 and 107th
Avenue. These studies were made by driving a survey vehicle
at the average speed of other traffic using the facility. A
two-person team was utilized, one for driving and one for
recording data.

The speed and delay runs were made at various times over a
three day period. Listed below are the number of runs made
in each direction during selected time periods.

Time ' Runs
8:00 to 11:00 a.m. 9
11:00 a.m. to 4:30 p.m. 9
4:30 to 5:30 p.m. 11
5:30 to 7:30 p.m. 5

TOTAL 34

The data was treated separately by time of day until after
statistical analysis showed that there was n?l§ignificant
difference in the travel time by time of day . The data
was then combined for further use in the study.

At the intersection of SR699 and 107th Avenue, speed and
delay runs were made for turning movements as well as for
straight through movements. This provided data to compute
average travel speed for individual movements.

The study methods allowed for separation of running time and
delay time for each roadway segment. Therefore, overall
travel time, running time, and delay time were available for
each street segment and for each run.

EXISTING CONDITIONS

The data outlined above was used to establish existing speed
and volume conditions for SR699 and 107th Avenue within the
project limits.

(1)

Institute of Transportation and Traffic Engineering,
University of California, Fundamentals of Traffic
Engineering (8th Edition), 1973.
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Existing Volumes

Figure 1 illustrates 1979 traffic volumes for an average
day, the p.m. peak hour, and for the peak 8-hour period
during the day. The volumes obtained during field studies
were adjusted to reflect ADT, based on monthly traffic
variations recorded at a FDOT permanent station traffic
counter station in Redington Shores. The Redington Shores
traffic station was utilized because it is the nearest
continuous traffic count recording facility available.

The p.m. peak hour traffic volume was found to be 8.0 percent
of daily traffic and the peak 8-hours of the day averaged
about 54 percent of the daily volumes.

The turning movement counts were taken primarily to determine
the existing proportion ?E)turns and to establish an estimate
of the peak hour factor.

Existing Speeds

The speed and delay study data was used to calculate average
speed for various segments of SR699 and 107th Avenue. The
average calculated speeds are shown on Figure 2. Approach
speeds at the intersection of SR699 and 107th Avenue were
calculated using average speeds for the various vehicle
movements involved (i.e. left turns, right turns, straight
through), since there are large percentages of turning
vehicles affected by varying lengths of green signal time at
this location. The speeds were weighted according to the
proportion of vehicles making each movement to develop
average approach speeds. Appendix 1 gives an example of the
weighting technique used. ‘

Vehicle Classification

The two vehicle classification counts indicated that 96 to

‘98 percent of the vehicles using SR699 are light vehicles,

consisting of passenger cars, pickups, vans, and panel
trucks. Two to three percent of the vehicles were classified
as light trucks (single unit vehicles with dual rear wheels
or more than two axles) and less than one percent of the
vehicles were classified as heavy trucks (tractor trailers).

Intersection Capacity

The capacity of an urban arterial street is normally deter-
mined by the capacity of the signalized intersections.
Therefore, intersection capacity calculations were prepared
for the SR699 intersections with 107th, 112th, and 117th

(2) Peak hour factor = hourly volume divided by four times
the peak fifteen minute volume.

1-3
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Avenues. The resulting capacities were compared with 1979
volumes in the form of a volume to capacity (V/C) ratio. If
the ratio exceeds 1.0, a ca?§?ity deficiency is identified.
The Highway Capacity Manual defines several levels of
service (LOS) to utilize for capacity analyses. These are
%% listed and briefly described in Table 1. Level of service

"D" is generally used throughout the United States for
planning and design. However, since FDOT has requested that
the 30th highest hour of the year be used for analysis
purposes, LOS E has been chosen for this project. V/C
ratios for the 30th highest hour and for an average hour of
the peak 8-hours of the peak d?x)of the week are listed
below for existing conditions.

Vv/C Ratio (LOS E)

* SR699 30th Average of
Intersection Highest Hour Peak 8-hours
o 107th Avenue 0.90 0.60
- 112th Avenue 0.75 0.50
“1 117th Avenue 0.55 0.40

In determining the design hour volumes, a "K" factor was

o used which represents the thirtieth highest hour recorded
during the year at the permanent recording station in
Redington Shores. The thirtieth highest hour should occur
during the peak tourist season. Therefore, the design hourly
volumes (peak hour traffic) used in the traffic calculations
automatically considers the seasonal fluctuations in ADT.

ofy FUTURE CONDITIONS

Projected Volumes

Traffic volumes were projected for various years (1980,

1983, 1993, 2000) by the Florida Department of Transportation
(FDOT). For this project, the year of probable completion

of project construction (1982) and a period of 10 years

after project completion (1992) were selected for analysis
purposes. Volumes for 1982 and 1992 were interpolated from
FDOT projections for other years. FDOT estimates of May 6,
1980 were used for analyses described in this report.
Preliminary analyses were based on FDOT estimates of June

26, 1979. '

The resulting 1982 volume data is shown on Figure 3. These
volumes were used for analysis of both the build and no-build
alternatives since they will not be sufficiently high to

(3) Highway Research Board, Special Report 87, Highway Capacity
(4) Manual, 1965.

The 30th highest hour was estimated, based on data provided
by FDOT (i.e. 11% of ADT). The peak 8 hours of the peak
oy day of the week is estimated to be ten percent higher than
v the peak 8 hours of an average day. The peak 8 hours
o includes the afternoon peak hour.

oy 1-4
|
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Table 1 (1)
DESCRIPTION OF LEVELS OF SERVICE

Level of Service Description

A No approach phase is fully utilized by
traffic and no vehicle waits longer than
one red indication. Typically the
approach appears quite open, turning
movements are easily made, and nearly
all drivers find freedom of operation,
their only concern being the chance that
the light will be red, or turn red, when
they approach.

B Level of Service B represents stable
operation. An occasional approach phase
is fully utilized and a substantial
number are approaching full use. Many
drivers begin to feel somewhat restricted

9 within platoons of vehicles.

y c In level of Service C, stable operation
o continues. Occasionally drivers may
have to wait through more than one red
signal indication, and back-ups may
develop behind turning vehicles. Most
drivers feel somewhat restricted, but
not objectionably so.

D Level of Service D encompasses a zone of
increasing restriction, approaching
instability. Delays to approaching
vehicles may be substantial during short
peaks within the peak period, but enough
cycles with lower demand occur to permit
periodic clearance of developing queues,
thus preventing excessive back-ups.

E Capacity occurs at level of Service E.
It represents the most vehicles that any
particular intersection approach can
accommodate. At capacity there may be
long queues of vehicles waiting upstream
of the intersection and delays may be
great (up to several signal cycles).

F Level of Service F represents jammed
conditions. Back-ups from locations
downstream or on the cross street may
restrict or prevent movement of vehicles
out of the approach under consideration.

(1) Highway Research Board, Specal Report 87, Highway Capacity

Manual, 1965, p. 130.
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cause significant traffic diversion, even with the no-build
alternative. There will be some congestion when volumes
reach the 30th highest hour level; however, this is not
likely to be frequent enough to cause motorists to divert to
other routes.

By 1992, significant capacity problems were identified by
using the projected 1992 volumes from FDOT. These projec-
tions were made "on the assumption that facilities having
capacities equal to or greater than these estimates will be
provided". The following 1992 V/C ratios, at level of
service E, were calculated using FDOT projections.

V/C Ratios (LOS E)

SR699 30th Highest Hour Avg. of Peak 8-Hours
Intersection No-Build Build No-Build Build
107th Avenue 1.35 0.95 0.95 0.70
112th Avenue 1.10 1.10 0.80 0.80
117th Avenue 0.85 0.85 0.60 0.60

The no-build V/C ratios for the 30th highest hour represents
level of service F at both 107th and 112th Avenues. Los F
will continue at 112th Avenue even after the project is
built, since no basic change in number of lanes or traffic
signal operation is proposed. Because of the projected

LOS F operation, 1992 volumes for the no-build alternative
were reduced to represent LOS E operation during the 30th
highest hour. These reduced volumes were also used for the
1992 "build" alternative.

Selected critical approach volumes at these two intersections
were reduced in an attempt to introduce a "capacity restraint”
to the volume projections. It was assumed that some of the
vehicles included in the 1992 FDOT projections for SR699

will be diverted to other routes during high-demand hours.
Figure 4 illustrates 1992 volumes as adjusted to reflect
capacity constraints.

Estimated Speeds

As traffic volumes increase on a facility, speeds can be
expected to be reduced due to increased congestion. For
this project, speeds were estimated for various conditions
(build and no-build, 1982 and 1992, 30th highest hour and
average of peak 8-hours, etc.) by estimating, separately,
the amount of delay at signalized intersections and the
amount of running time.

An analysis of vehicle queuing was used to estimate the
average delay for an intersection approach. The analysis
can be best explained by graphical display and is illus-
trated in Figure 5, which shows the rate of flow at capacity
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and the average hourly input (demand) flow for a particular
intersection approach in terms of vehicles per unit of time.
The base of the shaded triangles represent a flow rate of

zero during the time when a red signal indication is displayed.
When the green indication appears, vehicles waiting in the
queue will depart from the intersection at a rate of flow
equal to capacity. Therefore, the sloping line that forms

the right side of the shaded triangles on Figure 5 is parallel
to the capacity rate of flow until it intersects the input
flow rate line. The shaded triangular area represents delay
time for delayed vehicles, and the vertical dimension of the
triangle represents the number of delayed vehicles (N). A

sample calculation for one intersection approach is shown in
Table 2,

The amount of total delay was divided by the total number of
vehicles (delayed and not delayed) to arrive at the average
vehicle delay for each approach. The maximum queue length
was also calculated to determine the length of roadway over
which the average delay should be spread. ‘

The running time also is increased as traffic volumes increase.
The amount of the increase is based on the relationship
between volume and capacity. As volume approaches capacity,
travel time increases significantly even with small increases
in vol?g?. Speed-volume curves from the Highway Capacity
Manual show this relationship and were used to estimate
average running time.

The sum of running time and delay time was used to estimate
average speed for the project. Appendix 1 includes a sample
speed calculation for one traffic signal approach. Estimated
speeds for 1982 30th highest hour (no-build and build) and
1982 average of peak 8-hour conditions are depicted on
Figures 6, 7 and 8. Figures 9 through 12 show estimated

1992 speeds for: 30th highest hour no-build; 30th highest
hour build; average of peak 8-hours no-build; and average of
peak 8-hours build conditions, respectively.

Estimated travel speeds on a daily basis were calculated
by taking a weighted(gyerage of peak hour, peak 8-hours,
and off-peak speeds. Figures 13 through 16 show the
resulting estimated speeds for: 1982 no-build; 1982
build; 1992 no-build, and 1992 build, respectively.

(5)
(6)

Ibid, Figure 10.3, Page 320.

Weighted based on estimated volumes for each period--
peak hour--10 percent; peak 8-hours (excluding peak
hour--44 percent); off-peak--46 percent.
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Table 2
SAMPLE CALCULATION
ESTIMATED SPEED
Input Flow: (I) = 670/hr. = 0.186/sec.

Capacity Flow: (C) = 3070/hr. = 0.853/sec.

‘Stop Time: (TR) = 42 sec,

Input Flow/Cycle: (Ic) = 670/60 = 11.2 (60 sec. cycle)

r = C (Tp) = 0.853(42) =  53.7 sec.
g C - 1 0.853-0.186

N = Tq(I) = 53.7 (0.186) = 10.0 vehicles
D = N(TR) = 10.0(42)
B = 210 seconds
2 2
Daverage = % = ETQZ = 18.8 sec/veh
c L ]
Q = I(TR) = 0.186(42) = 7.8 wvehicles

Running Time: (RT) = 10.2 sec (from speed study)

Total Time = Daverage + RT = 18,8 + 10.2 = 29 sec.

Distance = 360"

Speed = 380 X £0 = 8.5 mph
9 8
Tq = Time of queuing
N = Number of delayed vehicles
D = Delay time of delayed vehicles
D = Average delay of all vehicles
average '
Q = Maximum queue‘length



Appendix 2 provides information used for estimating speed
on street segments not directly influenced by signals.
Procedures outlined in Appendix 1 were also used to weight
estimated speeds at the intersection of SR699 and 107th
Avenue.

Intersection Capacity

Volume/capacity ratios were calculated for the 30th highest
hour and average of peak 8-~hours for 1982 and 1992 for both
the build and no-build alternatives, using the 1982 and 1992
volumes shown on Figures 3 and 4. The resulting V/C ratios
are shown in Table 3.

The 1982 V/C ratios shown in Table 3 indicate that congestion
will occur at both 107th and 112th Avenues when volumes
reach the 30th highest hour level and the project is not
implemented. Some congestion will likely remain at 112th
. Avenue in 1982, even with the build alternative, since no
:% basic increase in number of travel lanes will be provided by
E construction. The V/C ratios for 112th and 117th Avenues

are equal for build and no-build, since the proposed project
e} does not provide additional lanes at these two locations.

By 1992, projected traffic volumes are expected to increase
sufficiently to cause significant capacity problems both
during peak and non-peak periods, particularly with the
no-build alternative. A V/C ratio of 1.10 (at LOS E) repre-
sents LOS F conditions for 107th Avenue under the no-build
alternative (30th highest hour). The traffic congestion for
this condition is illustrated by an estimated northbound
average speed of only 4 mph over a distance of of about 1000
7 feet (see Figure 9).

Under the build alternative, the intersection of SR699 and
112th Avenue appears to be most critical with a 1992 30th
highest hour V/C ratio of 1.05, representing level of service E
conditions. A possible mitigation measure at this location
would be to provide a separate northbound to eastbound
right-turn lane to handle an estimated 360 peak hour and 250
average of peak 8-hour turning vehicles by 1992.
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Table 3 (1)
COMPARISON OF VOLUME/CAPACITY RATIOS

30th Highest Hour

SR699 : 1982 1992
Intersection No-Build Build No-Build Build
107th Avenue 1.05 0.70 1.10 0.85
112th Avenue 1.00 1.00 1.05 1.05
117th Avenue 0.75 0.75 0.85 0.85
, Average of Peak 8-Hours
SR699 1982 1992 f
Intersection No-Build Build No-Build Build
107th Avenue 0.80 0.55 0.95 0.70
- 112th Avenue 0.70 0.70 0.80 0.80
?Z 117th Avenue 0.60 0.60 0.60 0.60
(l)LOS E
/RPT27A




Appendix 1
CALCULATION OF WEIGHTED
AVERAGE SPEEDS

Example: 107th Westbound

Turns at SR699: 40 percent left -- 60 percent right
Average speeds: left--12 mph/right--20 mph
Weighted Average Speed:

12 (.4) + 20 (.6)

4.8 + 12,0 = 16.8 mph

i u

CALCULATION OF ESTIMATED
SIGNAL APPROACH SPEED

Example: 107th Westbound - 1982 Build

Turns at SR699: 28 percent left--72 percent right
N Queue Length: 150 feet--Use 400 feet as the influence
?ﬁ area ‘
h Running Time: 12 seconds (from speed/delay studies)
;% Delay Times: Left turns--29 seconds

Right turns--13 seconds

Total Times: Left turns--41 seconds
Right turns--25 seconds

""""" Speeds Left turns--7 mph

(over 400 feet) Right turns--11 mph

s Weighted Average Speed:
; =7 (.28) + 11 (.72)
=2.0 + 7.9 = 9.9 mph

/RPT27A
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Appendix 2
USE OF SPEED VS
V/C RATIO CURVES

1. This method was used for estimating speeds on street
segments that are not directly affected by traffic
signal delay.

The resulting speeds were inspected and manually
adjusted in some cases to be reasonable when compared
with speeds on adjacent street segments.

2. Estimated speeds were based on the V/C ratio of the
nearest signalized intersection. Speeds were selected
from Curve I of Figure 10.3 (page 320) of the Highway
Capacity Manual. For example, in 1979 a V/C ratio of
0.50 was calculated at 112th Avenue. This corresponds
to a speed of 30 mph from Curve I. The calculated V/C

i ratio at this location (112th Avenue) under the 1992

[ no-build alternative, during average hour of the peak 8

hours was 0.8, corresponding to a speed of 27 mph from

Curve I. The estimated speed reduction from 1979 to

1992 no-build was assumed to be 10 percent (27 vs 30

mph). The 1979 speed on the segment of SR699 just

north of 112th Avenue was 28 mph; therefore, the
estimated 1992 no-build speed, during the average hour
of the peak 8 hours, was estimated to be 10 percent
less, or 25 mph.
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APPENDIX 3

ESTIMATED TURNING MOVEMENTS
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AIR QUALITY IMPACT ANALYSIS

||
BR SR699 - TREASURE ISLAND, FLORIDA

INTRODUCTION

Based on the above traffic analysis, carbon monoxide emissions
are estimated so that the air quality impact can be determined.
The following information is in support of an application

for approval from the Florida Department of Environmental
Regulations (DER). The Gulf Boulevard Project has previously
applied for a DER permit, but it was denied by an Administrative
Hearing (Case 76-832, January 15, 1979). Specifically noted
was the lack of reasonable vehicle speed information near

the signalized intersections.

A map of the project and vicinity is included as Figure 1A.
A project description is included in the foregoing traffic
section. The project is intended to alleviate present
traffic congestion and provide a safer, more efficient
roadway. The land uses along Gulf Boulevard are primarily
commercial with some residential toward the northern part of
the project area. Maps of present and future land uses are
included as Figures 2A and 3A. :
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FUTURE LAND USE

TREASURE ISLAND
Residential-Med.
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METHODOLOGY

The Florida Department of Transportation retained CH2M HILL
to perform the necessary analyses so that they could reapply
for the DER permit. The air quality analysis began by
calculating carbon monoxide (CO) emissions for the following
situations:

1. Existing (1979)
2. 1982-No Build
3. 1982-Build

4. 1992-No Build
5. 1992-Build

The emission factors were obtained according to EPA procedures.l
They are based on 80 percent auto and 20 percent light

trucks (the small percent of heavy duty trucks would have a
negligible effect). CO emission factors by vehicle speed

and calendar year are presented in Table 1A. Computer
printouts are attached in the Appendix. Also in the Appendix
are Tables 2A-6A detailing the calculations of vehicle CO
emissions.

Traffic conditions are the most significant aspect in reviewing
highway CO emissions. Most unfavorable are congestion
conditions, where vehicles are idling or creeping along at a
very slow speed. CH2M HILL traffic engineers carefully
analyzed conditions along Gulf Boulevard, specifying vehicle
speeds over representative roadway lengths.

Dispersion modeling was done using the same computer program
referenced in the original permit application (CALINE-2). A
new version, CALINE-3, is out and is said to predict lower
concentrations than CALINE-2, but is not yet on the CH2M
HILL computer system. Meteorological conditions used were:

1. Stability class 4 (D)

2. wind angle of 22 degrees to the roadway

3. wind speed of 2 mph

4. Meteorological persistence factor of 0.6 for peak
8 hours.

The Appendix includes modeling results of a parallel wind
(zero degrees to the roadway). The model is believed to
overpredict, especially at that wind angle. Concentrations
were calculated for distances out to 100 feet from the curb
at a receptor height of 5 feet.

1Mobile Source Emission Factors, Final Document; EPA,
March 1978.
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Table 1A

COMPOSITE CO EMISSION FACTORS

(grams/mile)

Speed .
(mph) 1979 1982 1992
4 325.1 237.8 92.3
5 275.2 201.5 78.5
6 225.2 165.2 64.7
7 193.4 142.2 56.0
8 169.1 124.7 49.3
9 150.2 111.2 44.2
10 135.3 100.4 40.2
- 11 123.3 91.9 . 36.9
4l 12 113.6 85.0, 34.3
3 13 105.5 79.2 32.2
= 14 98.8 74.5 30.4
.| 15 93.1 70.4 28.8
16 88.3 66.9 27.5
- 17 84.0 63.9 26.4
| 18 80.2 61.2 25.3
y 19 76.9 58.7 24.4
| 20 73.6 56.2 23.4
o 21 70.8 54.2 22.6
22 68.2 52.2 21.8
{ 23 65.8 50.4 21.1
24 63.5 48.7 20.4
. 25 61.3 47.0 19.7
| - 26 59.2 45.4 19.0
sl 27 57.2 43.9 18.4
28 55.3 42 .4 17.8
29 53.5 41.0 17.2
30 51.8 39.7 16.7
31 50.2 38.4 16.2
32 48.6 37.2 15.7
33 47.2 36.1 15.2
34 45.8 35.1 14.8

.
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With regard to concentrations of hydrocarbons (HC), nitrogen
oxides (NOx), particulates and ozone (03), it is very diffi-
cult to predict because of chemical reactivity and/or
variability in emission rates. The emissions of HC and NOx
as well as 03 concentrations, are generally of concern on an
area-wide basis where significant increases in emissions are
caused by major new motor vehicle facilities. The relatively
small changes in traffic caused by this improvement project
would have no significant effect on concentrations of those
pollutants. Particulate emissions are quite variable depend-
ing on the cleanliness of the road, vehicle speeds, and
meteorological conditions. Due to the variability of those
factors, particulate concentrations are especially difficult
to predict, and again would not be significantly affected by
this project. For CO emissions the critical year would be
1982 because of the relatively little increase in traffic
volumes over the years when vehicle controls are expected to
decrease exhaust emissions significantly.

The background concentrations have been a necessary considera-
tion in the prediction of ambient pollutant concentrations.
It is given a single value as a minimum concentration
applicable over a wide area. However, when predicting con-
centrations from a specific source the background concentra-
tion depends on upwind sources and the atmospheric dispersion
conditions, thus background can vary. Short-term monitoring
at Lyons Field (Treasure Island) with winds from north to
east generally resulted in concentrations from 0.75 to

1.5 ppm, thus agreeing well with a widely-used value of

1 ppm. This same value was used for 1982 and 1992 and is
considered conservative because of expected decreases in CO
emissions.

Caline-2 modeling was performed on the highest volume road
segment just south of 112th Avenue, and is included in
Appendix 3. The traffic volumes and speeds are identical in
the build and no-build situation. Therefore, the modeling
results would be the same regardless of the fate of this
project. The critical air quality test for this project is
the effect it would have on CO emissions in the vicinity of
the 107th Avenue intersection. This test is based on the
vehicle volumes and speeds developed in the preceeding
traffic analyses.
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RESULTS

The emission calculations included the entire length of the
Gulf Boulevard project (104th to 125th) and about 800 feet
of 107th, just east of the Gulf Boulevard intersection. The
total CO emissions, in kilograms per hour (kg/hr), for
specific time periods are as follows:

Condition Peak Hour Peak 8 Hours Average Day
Existing 129.9 108.9 67.3
1982-No Build 238.4 (30th highest) 127.4 68.9
1982~Build 203.7 " 120.2 66.1
1992~No Build 132.5 " 70.3 37.1
1992-Build 110.1 " 63.2 34.1

The area does show an overall air quality benefit from the
Gulf Boulevard improvement project. This is caused by the
reduction in congestion in the area of 107th. There is no
significant traffic or air quality effects north of about
110th.

In 1982 (No-Build) the highest emissions per length of
roadway occur just south of the 107th intersection. Those
b emissions were utilized in the CALINE-2 program, which

~ calculated the following CO concentrations, in milligrams
per cubic meter (mg/m3):

Conditions Distance from Roadway, feet
0 10 20 30 40 70 100
Peak Hour
1982-No Build 34.7 27.8 22.9 20.1 18.6 16.3 14.2
1982-Build 19.8 15.8 13.1 11.5 10.6 9.3 8.0
1992-No Build 16.7 13.3 11.0 9.7 9.0 7.8 6.8
1992-Build 9.7 7.7 6.3 5.5 5.2 4.5 3.9
Peak 8 Hours
1982-No Build 10.3 8.2 6.8 6.0 5.6 4.9 4.2
1982-Build 7.3 5.8 4.8 4.3 3.8 3.4 2.9
1992-No Build 5.5 4.4 3.6 2.6 3.0 2.6 2.3
1992-Build 4.0 3.2 2.6 2.3 2.2 1.9 1.6

Even with a parallel wind, the peak 8-hour concentration at
the curb (0 feet) is 8.0 mg/m3 for the 1982 build condition
(11.4 mg/m3® for 1982 No Build).
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in 1992 the highest CO concentrations would occur just south
of 112th. However, the improvement project would have no
effect on traffic or emissions in that area. The above con-
centrations do not include background, which is usually esti-
mated at 0.5 to 1 mg/m®. The modeling shows this project to
be in compliance with the ambient air quality standards for

// CO. Some short-term CO measurements are included in the
Appendix.

In Pinellas County, extensive air qguality monitoring data is
available from several locations. This information is sum-
marized in the 1979 Transportation Emissions Control Plan,
State Implementation Plan Revision. Concentrations of ozone
were measured at five sites during 1977. The maximum one-hour
concentration of 155 parts per billion (ppb) was observed at
the Koger Center near Fourth Street and Gandy Boulevard.

The second highest concentration was 154 ppb in the Oakhurst
area of the County. Both these measurements represent violat-
ions of the current ozone standard of 120 ppb. In general,

7 the violations occur in the central areas of the county.

kﬁ Monitoring stations in Tarpon Springs and Clearwater did not
o record violations during 1977. A possible reason for this
pattern is the east-west interchange of air masses, due to
land and sea breeze effects, between Hillsborough and Pinellas
Counties. The occurrence of these violations has lead to

the designation of Pinellas County as a non-attainment area
of ozone. The State Implementation Plan (SIP) represents

the mechanism for cealing with the local non-attainment
designation. Upgrading of Gulf Boulevard was specifically

. recommended by this plan as a step toward reducing emissions.
g According to Section 17-2.17(3)(a)2.C of D.E.R.'s Rules on

i Air Pollution Complex Source Rule Exemption, the provisions

of 17-2.05(8) do not apply to VOL emissions in ozone non-
attainment areas.

wilmedd . E

Fugitive dust is of primary concern during the construction
phase of project. It consists of relatively larger particles,

_however, which settle out of the atmosphere rapidly. This
problem will be further controlled by employment of Sec-
tion 102 of the Florida Department of Transportation Standard
Specifications for Road and Bridge Construction concerning
approved dust control measures. Particulates from tire wear
of vehicles using the facility are anticipated to not be a
problem because relative to freeway facilities (150,000 ADT)
traffic volumes should be low (31,300 ADT - 1992). In addi-
tion, rubber particulates produced from tire wear are rapidly
removed from the ambient air downwind of the facility through
settling. Emission of particulate is no concern with gasoline
automobiles. However, diesel engine equipped vehicles do
emit particulate, but their fraction of total highway traffic
is small. As the number of diesel engine vehicles on the
road increases nationwide, the U.S. Environmental Protection
Agency will address control of these particulate emissions

sy o through the Federal Motor Vehicle Control Program (FMVCP).
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Thus, diesel produced particulate as well as particulate in
general should not be a significant problem with the proposed
facility. Generally, particulate emissions will be of short-

term and of limited significance after construction is
completed.

et
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CONCLUSIONS

This Gulf Boulevard improvement project has been found to

reduce CO emissions (near 107th). North of about 110th the
project has no effect on traffic or air pollutant emissions.
These conclusions find this highway project consistent with
the state clean air implementation plan. Based on this more
detailed information, the project now warrants DER approval.
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Appendix 1

Emission Factor Computer Printouts
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*k¥k ¥k —— AUTO EMISSION ﬂboqozm\ZdeoZDP AVERAGE CokkXK

KAKEMISSION FACTORS FOR LIGHT DUTY VEHICLES¥*X
THE CALENDAR YEAR IS 1979

EMISSION FACTORS FOR ALL LOW ALTITUDE

FRACTION HOT START 270

FRACTION COLD START ,210

AMBIENT TEMPERATURE 40.0 DEG F o

AVERAGE . SPEED 4.0 MILES FER HOUR HUMIDITY 75.0 GRAINS H20/LB DRY AIR LA
YEAR CARS MILES - AIR/USE LOAD TRAILER
1979 2075 5963, 81/ .50 ,25 .01
1978 2107 15563, 81/ 50 .20 +01
19727 2107 14625, 81/ .50 .25 01
1976 2106 13663, W81/ 50 .20 + 01
1975 +100 12763, «B1/ 50 25 «01 .
1974 +092 11863, 81/ .50 .25 01
1973 +085 10925, +817 .50 25 01 , , . ' .
1972 2077 9963, 2757 250 W25 01 ) |
1971 1066 2063, W75/ 450 T W25 1905 SN
1970 » 052 8163, 75/ S50 25 +01 .
1969 + 039 7263, 2597 +50 25 +01 m
19268 027 6663, 66/ 50 W25 01 " .
L1967 018 6450, b6/ 507 425 201 * N
HO&@ 014 6088, W66/ 450 25 + 01 , . ' !
L ALR6S + 009 5750, 547 450 25 +01 : - " g
1964 «006 5350, +54/7 .50 .25 201 t .
19463 <005 5063, +54/ 50 .25 .01 . ‘ S )
1962 +005 4g88, V547 .50 425 o1 .
1961 005 4588, 54/ 50 25 01 . : : . '
1960 004 4400, +547 50 .25 - «01
XXXEMISSION FACTORS¥XX : ” .o
co 313,37 GRAM/MILE 22,32 IDLE-GRAM/MINUTE : '
HC 21.91 - - 1.46 .
NOX 3,08 0.31 % .
CRANK-EVAP HYDROCARBONS 1.67 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCAREONS 18 23.58 GRAM/MILE ﬁ@m

EXHAUST TOTAL PARTICULATE= 0,17GRAMS/MILE
THE SUM OF EXHAUST & TIRE WEAR PARTICULATE= 0. 37GRAMS/MILE
KK K K ok % K % K K K K % K Kk %k %k kK X %k K kX ok k k % ¥ X K K &k X K kK kK K K Kk K X kK X X kK K X K X %k %k X Xk X

AVE SPEED= 6.OMPH

KXKEMISSION FACTORSXXX

co 216,86 GRAM/MILE 44,63 Hurmlmm»Z\1HZCAm
HE 15.49 2,91
NO 2.92 0.63

CRANK~EVAF HYDROCAREONS 1.67 GRAM/MILE

o
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IHE DUM UF RAHAUDY FLUS LRANR-EVAF HYURULARBUNG L8 L/+16 URAN/MALE

T oK K K K K kK K K K K ok Kk Kk ok Kk Kk Ok kK KOk K K kK X X X K K K ok ok ok K K K ok K Kk K Kk K Kk ok K X K Kk kK Xk Kk ¥ Kk kX
o AVE SPEED= 7 +OMPH m
O XXXEMISSION FACTORSKEX
-Co 186,16 GRAM/ZMILE 66,95 IDLE-GRAM/MINUTE
o HC N 13.41 4,37 X )
NOX 2.87 0.94 .
CRANK~EVAP HYDROCARBONS 1,67 GRAM/MILE .
o ) THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARRONS IS 15.08 GRAM/MILE . ST
X ko kK X X K K K K K X K K K Kk K Kk kK K X ¥ % kXX % K K K K K K K K K ok ok ok K ok ok ok ok ok ok ok ok K KTk K X X X X
@ AVE SPEED= 8.OMPH
Q RXKEMISSION FACTORSk¥X A .
co 162,68 GRAM/MILE 89,27 IDLE~GRAM/MINUTE
o HC 11,80 5.83 . :
NDX 2,83 1.26 ‘ .
CRANK-EVAF HYDROCARBONS 1.47 GRAM/MILE :
o THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 13,47 GRAM/MILE . :
KK ok X K K K K K K K Kk K k Kk K ok ok ok ok X Kk Kk ok X X X X X XK K K K K K KK KK K K K K K Kk kKK X ¥ X X %
e AVE SPEED= 9., OMPH , » '
o KXKEMISSION FACTORSX¥X : . )
co 144,42 GRAM/MILE 111.58 IDLE-GRAM/MINUTE et .
o HC 10.53 7.29 . 5 -k
NDX 2.81 1.57 . L s
CRANK-EVAP HYDROCARBONS 1,67 GRAM/MILE ‘ , R 4
o THE SUM OF EXHAUST PLUS CRANK~EVAP HYDROCARBONS IS 12,21 GRAM/MILE = = : .
XK K K K K kK K K K K K K kK K ok K X kK Kk Kk K K kX K **************\.%.*.*,.*.*********aun
o AVE SPEED=  10,0MPH .
© KKKEMISSION FACTORSKXK
co 130,00 GRAM/MILE 133,90 IDLE-GRAM/MINUTE
o HE .53 B8.74
NOX 2.80 1.89
CRANK-EVAF HYDROCARBONS 1,67 GRAM/MILE
o THE SUM OF EXHAUST PLUS CRANK~-EVAP HYDROCARBONS IS 11,20 GRAM/MILE
K K Kk K K K k % K k K K k Kk kK K ok Kk k ok X k ¥ kX X K K ok K K K K K K K K Ok K K K K K K K K Kk K kK XK K kX
© AVE SPEED= 11, 0MPH ; . .
o KEKEMISSION FACTORSKXX
co 118,43 GRAM/MILE 156.22 IDLE-GRAM/MINUTE .
O HC 8.71 10.20
NOX 2,79 2420
CRANK-EVAP HYDROCARBONS 1,67 GRAM/MILE

6
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************************** *********Qx*********_***********

© AVE SPEED= . 12, 0MPH U
o KXXKEMISSION FACTORSkX¥
co 109,03 GRAM/MILE 178.53 IDLE-GRAM/MINUTE
o HC - . B.O5 . 11.66
NOX 2.80 2,52 . .
CRANK-EVAR HYDROCARBONS 1,467 GRAM/MILE :
o THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 9.72 GRAM/MILE o
XK K K K KK X K Rk K K Xk Kk K ok K kK K kK Kk XXX 'EERERREREEREEREER, X K kX X XK K kXK XX
o AVE SPEED= 13, OMPH
Q XXKEMISSION FACTORSKXX
co 101 .28 GRAM/MILE 200,85 IDLE~GRAM/MINUTE _
o HC 7+50 13.12 I
NOX 2.82 2.83 ;
CRANK-EVAP HYDROCARBONS 1,67 BRAM/MILE i
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCAREONS IS8 9.17 GRAM/MILE _ _
**u******************ﬁ*;;}4*************ﬁ*ﬁ*****ﬁﬁ*ﬁa**** n
k i
Q AVE SPEED= 14.0MPH e . _
o - |
¥XXKEMISSION FACTORSKXX
co 94,81 GRAM/MILE 223,17 IDLE-GRAM/MINUTE .
o HE 7.04 14.57 R - T
NOX 2.84 3,15 : :
CRANK—EVAP HYDROCAREBONS 1.67 GRAM/MILE o s
o ‘ THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 8,71 GRAM/MILE = . . w S
XK K KK K Kk K KK K K K K K K K Kk K Kk KKk kX KXKX X K K Ok K K K K K K K K ok ok ok K Kk K Kk ok kK X X ,
o AVE SPEED= 15.0MPH . ,
Q KKAKEMISSION FACTORSRX . _
co 89,32 GRAM/MILE 245,48 IDLE-GRAM/MINUTE "
G In 0.&& M&.ON Tk
NOX 2,87 3,46 A JRERY
CRANK~EVAF HYDROCARBONS 1,67 GRAM/MILE : ;
o THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 8,32 GRAM/MILE
R K K K K K K K K ok K K K K Kk ok Kk ok Kok ok koK kX X Kk K KK KX XK K K K K K K K K K K K XKk X K KX XX
© AVE SPEED= 16.0MPH
v *XKEMISSION FACTORSkXK
co 84.61 GRAM/MILE 267.80 IDLE~GRAM/MINUTE
o HC 6430 17,49
NOX 2.91 3.78
CRANK-EVAF HYDROCARBONS . 1,67 GRAM/MILE

C
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JHE HUR UF EAHAUST FLUS UKANR-EVAF HYUKUUAREUND 18 /.78 GRAh/NLLE
Kok K K K K K K K K K Kk K Kk Kk & Kk k Kk ok ok ok ok ok kX Xk X Xk K K K K X K K kK X ok K Kk ok K Kk ok kK K X ¥k kX X X

AVE SPEED= 17.OMFH 2 .

KXKEMISSION FACTORSXXX

4

M

, !

co 80,50 GRAM/MILE 290,11 IDLE-GRAM/MINUTE |

HC 6,01 . - 18.95 ) :

NOX 2,94 4,09 i {

CRANK~EVAP HYDROCARBONS 1,67 GRAM/MILE . ) “

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS I8 7.68 GRAM/MILE - . _

Xk K K K K K K K Kok X K K K K K Kk K K XK KK KX X Kk K K K K K K K K K K K ok K ok K K K K K KK KKK KK XX -
|

‘AVE SPEED= 18, OMPH

XKKEMISSION FACTORSkXX

co 76487 BRAM/MILE 312,43 IDLE-GRAM/MINUTE

HC 5.79 20,40 .
NOX 2.99 : 4,41

CRANK-EVAP HYDROCARBONS 1.67 GRAM/MILE

, THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS 18 7,42 GRAM/MILE
EX KRR KRR KRR KR K KK KKK KKK KK K K KK KK K K K KKK K K K K K K K K K KK X KKK K XXX

AVE SPEED= 19.0MPH

XXKEMISGION FACTORSKXX

co 73+62 GRAM/MILE 334,75 IDLE-GRAM/MINUTE .

HC 5.51 21.86 .

NOX 3,03 4,72

CRANK-EVAP HYDROCARBONS 1.67 BGRAM/MILE 5

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS I8 7.19 GRAM/MILE




)

O
o
©
©
©

o 6 ¢ 6 0 O 0 ©0 O © » © © 0O D

kK XkX —- AUTD EMISSION FACTORS/NATION

KAKEMISSION .FACTORS FOR LIGHT DUTY VEHICLE
THE CALENDAR YEAR IS 1979 -

EMISSION FACTORS FOR ALL LOW ALTITUDE
FRACTION HOT START .270

FRACTION COLD START - .210

AMBIENT TEMPERATURE 60.0 DEG F
AVERAGE SPEELD 20,0 MILES FER HOUR

YEAR CARS MILES

- AIR/USE
1979 + 075 5963, 81/ 50
1978 +107 15563, 81/ .50
1977 +107 14625, - +81/ 450
1976 +106 13663, 1817 450
1975 +100 12763, 81/ .50
1974 1092 11863, +B1/ 50
1973 + 085 10925, 817 50
1972 . +077 ?963. 2757 50
1971 +«066 9063, ¢ 75/ 450
1970 052 8163, 75/ 50
1969 s+ 039 7263, 275/ 50
1968 027 , 6663, 667 50
1967 +018 6450, 166/ 5O
1966 0014 46088, 166/ 450
1965 + 009 5750, +54/ 50
1944 + 006 53504 +54/ 50
1963 + 005 5063, 54/ 50
1962 + 005 4868, «547 .50
1961 +005 45688, +54/ .50
1960 + 004 4400. +54/ 50
*XXEMISSION FACTORSKkX
co 70.50 GRAM/MILE -
HC 5,30
NOX D 3.08

CRANK~EVAP HYDROCARBONS
THE SUM OF EXHAUST PLUS CRANK

EXHAUST TOTAL PARTICULATE= 0,17GRAMS/MI
THE SUM OF EXHAUST & TIRE WEAR PARTICULATE=
Xk k Kk ok K K ok kK Kk Kk K Kk % Kk k k X K X X

AVE SPEED= 21 .0MFH

XAKEMISSION FACTORSXKX

co 67.79 GRAM/MILE
HC S.11
NOX 3.13

CRANK-EVAP HYDROCARBONS

AL AVERAGE 2 23

SkkX

HUMIDITY 75,0 GRAINS H20/LB DRY AIR

»

LOAR TRAILER
+ 25 +01
25 01
25 01
25 +01 ’
25 01
25 01
.Mm 01
25 01
25 .01 .
+25 + 01 .
225 01
25 201 -
25 +01
25 «01
25 «01 ' 11
25 01 .
025 <01
25 +01
+25 201
25 01

22,32 IDLE-GRAM/MINUTE
1.46
-0¢31
1.67 GRAM/MILE
~EVAP HYDROCARBONS I8 6.97 mn»z\zmrm

LE
0.376RAMS/MILE
KoK ok K Kk Kk Kk K K KK X X Xk ¥ K K kK X Xk X X

44,63 IDLE-GRAM/MINUTE
2.91
0.63

1.67 GRAM/MILE

X K K K K K K XK

s
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X % X X

AVE

X X X X%

AVE

X %k X% X

AVE

X X * X

AVE

kX %

AVE

IHE DUR UF BAMAUD I FLUD LRARK-EVAF AT URULARBUNG 1D 0. /8 LRAM/MILL
XK K K Kk K K K K K ok ok K K K X ok ok K Kk K K K XK XK Kk K KX XKk K K Kk K K Kk ok ¥ kK K K K ¥ Kk kXX K¥X

SPEED= 22.0MFH : 5 H

¥KKEMISSION FACTORSX¥X

co 65.28 mx»=\znrm 66,95 IDLE- GZDZ\KHZCqm : .

HC 4.93 4,37

NOX 3.18 ’ 0.94 :
CRANK-EVAP HYDROCARBONS 1.67 GRAM/MILE L

PR

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6,60 GRAM/MILE ‘
XK KK K K K K K K K K X X Kk Kk K K X XX XK KK KK KKK KK KKK K KKK KX KKK XX KK XK KX

.

SPEED= 23.,0MPH

KXKEMISSION FACTORSKAX , )

co 62,92 GRAM/MILE 89.27 HEFM!mmDZ\tzcqm
HC 4,76 5.83

NOX 3,23 1.26

CRANK-EVAP HYDROCARBONS 1,67 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6,43 GRAM/MILE , : !
K K K K K K K K K ok K K K K Kk K K K XX ,:Z.C.;**,**/.**,*,*.*._*****,**uu*.*n**** :

.
.

SPEED= 24, 0MPH ‘e

*XKEMISSION FACTORSXXX .

co 60,70 GRAM/MILE 111.58 IDLE~-GRAM/MINUTE :

HC 4,60 7.29 . * L

NOX 3.28 1.57 , , A v
CRANK~EVAP HYDROCARBONS 1:67 GRAM/MILE : . N R )

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6.27 GRAM/MILE . : E . ;
XK Kk K K K K XK K Kk K K K Kk ok Kk kK K KK ¥k kXXX k kK x Xk ok kX K X K RX_ K * ok K KK K X Kk kXX o , :

SPEED= 25, 0MPH ' .

KRXEMISSION ﬂbnqoxm*** . -
co T 58460 mwbz\zHrm 133,90 IDLE-GRAM/MINUTE

HC 4,45, B8.74
NOX 3.34 1.89
CRANK~EVAP HYDROCARBONS 1.67 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 6.12 BGRAM/MILE
Xk K K k X K kK K K K K Kk Kk ok Kk ok ok ok k¥ K kXXX K K Kk K K K K K K K K K K X XKk k X k X X k %k X

SPEED= 26 +0MPH

KKKEMISSION FACTORSXXk ,

co 56.59 meZ\znrm 156,22 IDLE-BGRAM/MINUTE
HC 4.31 10.20

NOX 3.38 2.20

CRANK-EVAP HYDROCARRONS 1.67 GRAM/MILE

————— FA—
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VHE SUM UF EAHAUSE FLUD URARK-EVAF HTBRULAKBURD Lb D78 WRAMLLE
XK K Kk K K X K Kk Kk ok ok K K K kK kK kK X X Ok X XK Kk ok K K K ok ok Kk Kk K ok ok K K K Kk ok Ok X K Kk ok K X Xk Xk X X X

AVE SPEED= , 27 0HPH

KKXKEMIGSION FACTORS¥XK

o 54,68 GRAM/MILE 178.53 IDLE~GRAM/MINUTE

HC 4,17 11,66

NOX 3.43 2.52 "
CRANK-EVAP HYDROCARKEONS 1.67 GRAM/MILE o

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,85 GRAM/MILE o
XK K K K K K KK Kk K K X K K Xk K K KK K KX X XK KKK K KK K KK K KKK K K KK X K KKK KKK XXX

AVE SPEED= 28,0MPH

*¥KEMISSION FACTORSXK¥X

co 52,86 GRAM/MILE 200,85 IDLE-GRAM/MINUTE
HC 4,05 13.12

NOX 3.48 2.83

CRANK-EVAP HYDROCARBONSG 1.67 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,72 GRAM/MILE , :
KK K K K K K K Kk K ok K K K K K KK KK Kk K KX X K K K K K KK K KK K K K KK KK KK K R R X K K K X X X

AVE SFPEED= 29 .OMPH G

KXKEMISSION FACTORSRKK !

co 51,13 GRAM/MILE 223.17 IDLE-GRAM/MINUTE ’ o -
HC ; 3.92 14,57 . :
NOX 3,52 3.15 . ~
CRANK-EVAP HYDROCARBONS 1,67 GRAM/MILE : ’

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS 18 5.60 GRAM/MILE . .
KR AR KRR KRR KKK K K KK KKK K K KKK K K K K K K K K K K X KK K KKK KK XX XK K KX Kk KK

»

AVE SPEED= 30 ,OMPH

KXXKEMISSION ﬂ»aqoxml** S

co 49,49 BRAM/MILE 245,48 IDLE-GRAM/MINUTE
HC 3.81 16.03

NOX 3.57 3.46

CRANK-EVAF HYDROCARBONS 1,67 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 5.48 GRAM/MILE . ’
KRR kK Kk K K K ok Kk Kk k K % Kk ok Xk Kk k& ok k ok kK k kX XK K K K K K ¥ K ok K ok K Kk K kKX X k % %k kK ¥ X Xk X

AVE SPEED= 31.0MFH

XXXEMISSION FACTORSRXX

co 47,93 GRAM/MILE 267,80 IDLE-GRAM/MINUTE
HC 3.70 17.49 v .
NOX 3.61 3.78

CRANK-EVAFP HYDROCARBONS 1.67 GRAM/MILE

B Gorornomons
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Pk HUM UF BAHAUS | FLUD LHRANK—EVAE HYDRULARBUNG 19 Sed7 UGRAM/MNILE

o R KKK KK KK KK K K K K K K K Kk K K K K K K K K K K K K X ok R K K K K X K X ok Ok K Ok K K K K K kX K X X
© AVE SPEED= 32, 0MPH
o XXKEMISSION FACTORSXKK ’
- Co 46,45 GRAM/MILE 290,11 IDLE-GRAM/MINUTE ,
o HC 3.59 18.95 ;
: NOX 3,64 4,09 h
CRANK-EVAF HYDROCAREONS 1.67 GRAM/MILE CN
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,26 GRAM/MILE v
XK KK K K K K K K K K K K K K X Kk K K X K KK K X KK K K K K K K K K K X X KKK K KKK KKK X KKK X
@ AVE SPEED= 33.0MPH
e KKKEMISSION FACTORSKKX
co 45,07 GRAM/MILE 312,43 IDLE-GRAM/MINUTE
o HC 3,49 20,40
NOX 3,68 4.41 .
CRANK~EVAP HYDROCARBONS 1.67 GRAM/MILE
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS I8 5.16 GRAM/MILE
X KKK K K K K KK X K K K K KK KKK XK KKXKX XK K K K K K K KK K K K K K K K K K K K K K K K KR K K X
e AVE SPEED= 34.0MPH Ve
o KXKEMISSION FACTORSKAK
co 43,78 GRAM/MILE 334,75 IDLE-GRAM/MINUTE —
o HC 3,40 21.86 . _
NOX 3.71 4,72 , ‘
CRANK-EVAP HYDROCARBONS 1.67 GRAM/MILE . c
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,07 GRAM/MILE . : _ )
o )
e .
. O
o
o
c

C




D

o KK %%k -~ LIGHT TRUCK EMISSION FACTORS/NATIONAL AVERAGE *KK
o KXXEMISSION FACTORS FOR -LIGHT DUTY VEHICLESKkX
; THE CALENDAR YEAR I8 1979
o EMISSION FACTORS FOR ALL LOW ALTITUDE.
FRACTION HOT START +270 . y ,
FRACTION COLD START ..210 . ’ e
o AMBIENT TEMPERATURE 60.0 DEG F . ST
AVERAGE SPEEDR - 4,0 MILES FER HOUR HUMIDITY 75.0 GRAINS H20/LB DRY AIR :
Q@ YEAR CARS MILES - AIR/USE  LOAD TRAILER
o 1979 +061 5963, W81/ 50 .25 .01
, 1978 096 15563, .81/ .50 .25 .01 .
1977 095 14625, «B1/ .50 .25 .01
o 1976 - +104 13663, «81/ 450 .25 .01
1975 + 084 12763, «B1/ .50 425 .01
1974 <077 11863, T .81/ .50 .28 «01
o 1973 077 10925, 81/ 50 .25 «01 , v .
1972 - 064 9963 +75/7 50 425 <01 : i
1971 +054 9063, 2757 450 .25 W01 . '
o 1970 043 8163, +75/ 50 .25 .01 . _ ;
1969 +036 7263, W75/ 250 .25 $01 0, , .
1948 024 6663, Y-Y-Y4 +50 2 29 : +01 N T
o 1947 +030 6450, +66/ 50 .25 +01 : A
1966 +028 6088, 667 50 .25 +01 . : C , -
1965 1026 5750 547 50 .25 ,01 e L , AR
o 1964 024 5350, 547 250 425 .01 . : . SR
1963 +022 5063 547 250 .25 +01 . ) S
1962 +020 4888, J54/ W50 .25 .01 - L
o 1961 .018 4588, 547 .50 425 +01 . . - o . -
1960 .016 . 4400, 54/ 50 25 .01 wale !
© KKKEMISSION FACTORSKAX
co 372, 136RAM/MILE
o HE . 29,02GRAM/MILE -
NOX . 4,04GRAM/MILE ,
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE ‘
o THE SUM OF EXHAUST PLUS CRANK~EVAP HYDROCARBONS IS 31,07 GRAM/MILE
EXHAUST TOTAL PARTICULATE= 0.1BGRAMS/MILE . )
. THE SUM OF EXHAUST & TIRE WEAR PARTICULATE= 0,3BGRAMS/MILE ,
© K KK K KKK K K KKK X KK K KK KXk kK kk XXX KXXXKXKXX Xk K ok K K K K Kk X KK X XK XXX

AVE SPEED= 6+ OMFH

¥XKEMISSION FACTORSXXX .

co 258.636GRAM/MILE
HC 20.56GRAM/MILE
NOX 3.83GRAM/MILE
CRANK-EVAF HYDROCAREBONS - 2,05 GRAM/MILE

1+
©
UF )
o

oo .
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X K X X

AVE

X ¥ K X

AVE

¥ X ¥k X

AVE

X % X X

AVE

* % % X%

AVE

LHE UM UF EAHAUD L FLUD LRANR-EVAF HILRKULARBUND LD L0l BRAM/ZMLLE
X X K K Kk ok Kk kK K Kok K kok Kk K ok Kk Kok Kk X kXX XK K K K K Kk kK K K K K K K K K K ¥ kK X K kX ¥ X X

SPEED= "7, OMPH

KKKEMISSION FACTORSkXX

co 222 ,506RAM/MILE
HC 17 .826RAM/MILE
NOX 3. 75GRAM/MILE
CRANK-EVAP HYDROCARBONS 2.05 GRAM/MILE ) . .

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 19.87 GRAM/MILE - ' . A
KoK K ok Kk ok ok ok k Kk Kk Kk ok ok Xk kK XKk X kX X Xk XX X Kk K kK K K kX K KX kXXX ¥ Kk X X X %k X X X%

SPEED= 8,0MPH

AXKEMISSION FACTORSKKX

co 194,866RAM/MILE

“HC 15, 696RAM/MILE :
NOX 3. 70GRAM/MILE

CRANK~EVAP HYIIROCAREBONS 2,05 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK~EVAP HYDROCARBONS IS 17,75 GRAM/MILE
i T L T LI R R A A R R R R R R R R e

v

SPEED= 9« OMPH N

KXKEMISSION FACTORSKXX , : ‘

co . 173.356RAM/MILE . :

HC . 14,036RAM/MILE s

NOX 3. 66GRAM/MILE .
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 16,08 GRAM/MILE
R R TR E R E R R R E R L L R R

SPEED= 10, OMPH _ ,

3

KAKKEMISSION FACTORSXX% . ‘ A . ;
co 156 366RAM/MILE - ‘ T s

HC 12, 70GRAM/MILE T -
NOX " 3.646RAM/MILE : L
CRANK-EVAP HYDROCARBONS 2.05 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 14.75 GRAM/MILE
KR KK Kk KK K K K K K K X KK KK KKK K K K K K KK KK K K K Kk K K K K KK XKk Kk X X X X X

‘

SPEED= 11,0MFH

XKKEMISSION FACTORSKKX

co 142,746RAM/MILE
HC 11.,626RAM/MILE
NOX 3. 63GRAM/MILE
CRANK-EVAF HYDROCARBONS 2,05 GRAM/MILE




2
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T iHE bUM UF EAHAUST FLUS URARNK-EVAF HTURUUARBUNS LS 13,68 GRAMH/MILE

Xk ok Kk KK Kk Xk ok X kK k %k k Kk Xk kXXX X Kk ok K % Kk K K K kK ¥ X X X £ K Kk X %k k K K KX X K kK X XX X X

AVE SPEED= _12.0MFH

***qummmcz FACTORS®XX -

co 131 .66GRAM/MILE
HC 10.746RAM/MILE
NOX 3. 646RAM/MILE
CRANK-EVAP HYDROCARBONS 2.05 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCARBONS IS 12,80 GRAM/MILE

s

B L R R R R R R R R R R ot

AVE SPEED= 13.,0MPH

KXKEMISSION FACTORSXXX

co 122 ,536GRAM/MILE
HC 10.02GRAM/MILE
NOX 3. 666GRAM/MILE
CRANK-EVAFP HYDROCARBONS 2,05 BRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 12,07 GRAM/MILE
K K K K K K K K K K K K K KK K ok K K K K K ok ok KX X KK K KK K KK K KKK,

ta

AVE SFEED= 14, 0MFH ) E

KXKEMISSION FACTORSXKXX X

co 114,90GRAM/MILE . ' .
HC 9. 40GRAM/MILE ' +

NOX : 3. 696GRAM/HILE )

CRANK-EVAP HYDROCAREBONS "2.05 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 11.46 GRAM/MILE .
R K KKK KKK K KKK KKK K K KK K KK K KK Xk KKk K KKK KKK Kk

-

AVE SPEED= 15, 0MPH . .

KKXKEMISSION FACTORSKXK ™

, co 108.44CGRAM/MILE v )
HC 81B86GRAM/MILE
_ NOX 3., 726RAM/MILE
CRANK~EVAF HYDROCARBONS 2.05 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCAREONS IS 10.94 GRAM/MILE

Kk K KK K KK K K K K X KK K K K K K KK X Kk K K K KOk K KKK X KK K KK,

AVE SPEED= 16.0MPH

*XKEMISSION FACTORSKXX

co 102 ,886RAM/MILE .
HC 8.44GRAM/MILE

NOX 3.776RAM/MILE

CRANK~EVAF HYDROCAREBONS 2,05 GRAM/MILE

%ok Kk K ok K R Kk ok ok K K K K X X

Xk kX X X ¥ *x*nifﬁfwnu;* X X

X X K KK K K K K KKK X K KX

st

A

e e e e rmrain —cman ot Aeanen. e et e, s T Y R WO S T %
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(HE UM UF  EAHHUDY FLUD GRSRNTEVAF FIURULARKBUNSG LD LVe47 bRALLE )
KK ok K K Kok % K ok Kk kX KR K kXK KX KXXKXXX X K K K Kk ok K K K K ok K Kk ok K K K K Kk ok Kk k Xk Kk Kk X X X X

AVE SPEED= 17.0MPH

) ¥KKEMISSION FACTORSRX% . : ]
co 98.036GRAM/MILE .

HC . B8,04GRAM/MILE ‘
NOX : 3.826RAM/MILE - e
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE G b

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 10.10 GRAM/MILE (R ,
KK KK KRR KKK KK KK KKK KK KK K K KK KK K K K KK KKK X K KK KKK KK KX RO KK Xk XX X

v

AVE SFEED= 18,0MFH

XXKEMISSION FACTORSRXX

co 93+ 756RAM/MILE
HC 7+ 70GRAM/MILE
NOX 3.886RAM/MILE
CRANK-EVAP HYDROCARRONS 2,05 GRAM/MILE :

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 9,75 GRAM/MIL
R KKK KKK KKK KK KKK Kk K KK K K KKK KK K K K R R K K K KK K KKK K KK Kk K X X Xk KX R X

AVE GFEED= 19,0MFH -

XKXKEMISSION FACTORSXEX

~s

co : 8%, 906RAM/MILE ' -
HC 7 +396RAM/MILE ) y

NOX 3. 246RAM/MILE

CRANK~-EVAF HYDROCAREONS 2,05 GRAM/MILE

‘,
Al

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS .44 az»x\zHrm,a.

s
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Kkk *kk -~ LIGHT TRUCK EMISSION FACTORS/NATIONAL AVERAGE B

KEKKEMISSION FACTORS FOR LIGHT DUTY VEHICLESXX¥
THE CALENDAR YEAR IS 1979

EMISSION FACTORS FOR ALL LOW ALTITUDE
FRACTION HOT START 270

FRACTION COLD START .210 s
AMBIENT TEMPERATURE 60.0 DEG F C e

O C ©6 ¢ 0 ©

0 0 0 0 o © 0 9 O O

C

c ¢

C

AVERAGE SPEED 20,0 MILES PER HOUR HUMIDITY 75,0 GRAINS H20/LB DRY AIR R
YEAR CARS MILES AIR/USE LOAD TRAILER , Co
1979 061 G963, 81/ 50 .25 +01
1978 1096 15563, 81/ 50 .25 01
1977 095 14625, 81/ +50 .25 «01
1976 «104 13663, eB1/ .50 20 +01
1975 + 084 12763, B1/ 450 .20 201
1974 077 11863, «81/ 850 25 01
1973 077 10925, «B1/ .50 .25 01
1972 1064 9963, 757 450 25 .01
1971 + 054 9063, W75/ 250 20 01 - \
1970 +043 8163, o787 450 .25 + 01
1969 1036 7263, o757/ 50 .25 201 -
1968 +024 6663, T 4667 50 425 201
1967 +030 6450, 66/ 2507 23 « Q1 .
1966 028 4088, o667 50 425 +01
1965 + 026 5750, 547 450 .25 «01 .
1964 1024 5350, ¢S54/ 50 .25 +01
1963 022 5063, 547 50 .25 01
1962 +020 4888, +547 50 25 « 01 .8
1961 +018 4588. 547 .50 .25 .01 o
ﬁﬁ&O .OH& 4400, « 54/ 50 25 - +01 ‘_

*kKEMISSION FACTORSX%X

co
HC
NOX

THE SUM OF EXHAUST PLUS CRANK-EVAP HYD

86..156GRAM/MILE
-7 « 106RAM/MILE
4,00GRAM/MILE
CRANK-EVAP HYDROCARBONS

EXHAUST TOTAL PARTICULATE=

THE SUM OF EXHAUST & TIR
X % X %k %k k kK X %k ok X ¥ kK X X X X

AVE

SPEED=

21 .0MFPH

2,05 GRAM/MILE
ROCAREONS 18 9.15 GRAM/MILE

0, 18GRAMS/MILE

KKKEMISSION FACTORSKXX
82,93GRAM/MILE
64 BAGRAM/MILE
4,07GRAM/MILE

co
HC
NOX

CRANK~EVAP HYDROCARBONS

E WEAR PARTICULATE=
X KK K K K K XK X X

2.05 GRAM/MILE

0. 386GRAMS/MILE

X Kk K K K K K K K K K

KKK K K K K K K K K K K XK K ¥
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C

Elrr,

¥ K X %

AVE

* %k K %

AVE

* X X X

AVE

X % Xk X

AVE

X X X X

AVE

VHE HUM UF EAHAUD) FLUD UKARRSEVAEP HTURULARBUND Lo He7y URARM/MALE
Kk kK kK k% K ok Kk & %k kK X kX Kk kKX XX X * KK KK K K K K K X K & K % X kK X ok Kk X kX XXX *

SPEED= 22,0MPH

KXKEMISSION FACTORSkXX

‘€0 79 « PAGRAM/MILE

HC - 6+ 60GRAM/MILE

NOX 4, 136RAM/MILE :

CRANK-EVAP HYDROCARRONS 2,05 GRAM/MILE . ﬁt.

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS B.66 GRAM/MILE
Xk ok K X % kK Kk k X k %k Kk ¥ X X X X X K K KX K Kk KKK KX Xk K K K Kk K K ok K K KKK X * Xk ok KX

SPEED= 23,0MPH

AXXEMISSION FACTORSX¥X . .

co 77+ 12GRAM/MILE

HC 6.3BGRAM/MILE

NOX 4,206RAM/MILE .
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE :

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 8,43 GRAM/MILE
KKK KR KK KK KKK K KKk K KK KK KKK KK K K K KR K KK KK KK KK % K K X Xk KK KX

SFEED= ‘ 24, 0MPH "

XXKEMISSION FACTORSXXX

co 74, )ummbz\znrm :
HC 6 +176RAM/MILE ;
NOX 4,27GRAM/MILE

CRANK~EVAP HYDROCARBONS 2,05 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS B.22 GRAM/MILE ‘
XX Kk K K K X Kk kK K Kk Kk k kX Xk K KX X K % K K K K X K K K X ¥ KKK K Kk ok kK K kXX XK X X X

SPEED= 25.,0MPH

*XXEMISSION FACTORSXXX
co 71 +94GRAM/MILE

HC 5.976RAM/MILE X .
NOX 4, 3AGRAM/MILE B
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE :

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 8. 02 GRAM/MILE
Xk K Kk K K Kk X Kk % %k ok ® ok kX kK %k ok kK Xk ¥ X kX ' EEREEEEERRERER B k K kK ok Xk Kk X K X

SPEED= 26, 0MPH -

KXKEMISSION FACTORSXRX

co 69+ 536RAM/MILE .

HC 5.786RAM/MILE

NOX 4, 40GRAM/MILE

CRANK~-EVAF HYDROCARBONS 2,05 GRAM/MILE
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JHE UM UF  EAHAUD FLUS LKANR-EVAF HILDKUGARBUNG L5 /.84 GRAN/NLLE
X K K K K K K K K K K X X K K K % ok K kK ok ok ok ok ok ok k kK Ok ok ok ok ok k kK k X X K K Kk K Kk Kk Kk Kk %k Kk X Kk X K Kk X X

AVE SPEED= 27 .OMFH

KRKEMISSION FACTORSKEX

e e i s e e, riyan, S — S

co 67 « 23GRAM/MILE .
o HC 5. 40GRAM/MILE
: NOX 4, 466RAM/MILE ) .
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE :
o THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 7,65 GRAM/MILE o b
KR KKK KKK KR KA K KKK KK KKK KKK KK KK KK KK K K K K KR K R KK K K X K K KKK KX X X X
@ AVE SPEED= 28, OMPH
Q XKKEMISSION FACTORSXRX
co 65, 03GRAM/MILE . -
o HEC 5. 43GRAM/MILE
NOX 4.53GRAM/MILE
CRANK-EVAFP HYDROCARBONS 2,05 GRAM/MILE
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 7,48 GRAM/MILE . .
KA KRR KRR KR KR KK KK KK K K KK KK KK, KKK X K K K KKK K KK K K K K KKk X K K K KX X KX
o AVE SPEED= 29 ,0MPH - )
o XAKEMISSION FACTORSKEX
co 62, 94GRAM/MILE , .
o HC 5. 27GRAM/MILE . \
NOX 4.59GRAM/MILE
CRANK-EVAP HYDROCAREONS 2,05 GRAM/MILE . _ »
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 7.32 GRAM/MILE . : Lol o
KR KRR R R R RKE K KKK KRR K KKK KK KK KKK KKK KK KK K K K KRR X KK KK K R K K KX K kX S .
o AVE SPEED= 30, OMPH .
© KXKEMISSION FACTORSKKE -
o 60, 95GRAM/HILE
o HE 5.,11GRAM/MILE R
NOX 4,64GRAM/MILE ; S .
CRANK-EVAP HYDROCARBONS = 2,05 GRAM/MILE . ;
o THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 7.16 GRAM/MILE
KRR R A KKK RKE KK KKK KKK KKK KK KK KKK K K K K K KKK K K K K Kk K K KX KKK KKK XXX
o AVE SPEED= 31.,0MFH
© KXKEMISSION FACTORSAXK
co 59, 06GRAM/MILE
o HC 4.96GRAM/MILE
NOX 4, 69GRAM/NILE
CRANK-EVAP HYDROCARBONS 2.05 GRAM/MILE
o ..




ftHE bUM UF EAMAULDL PLUD LRANNTEVAE HTORULARBUNG 1D 7 eV URAN/MLLE

e KKK AR KKK KKK KKK KK KKK K K K KK K K % K K K K KK K K KK K K K K K K K X K K KOk Rk Kk X XX |
. . _
e = . ‘
AVE SPEED= 32.0MPH |
o A |
KEKXEMISSION FACTORSYkX k
co 57+ 276RAM/MILE |
o HC 4.826RAM/MILE . |
NOX 4.746GRAM/MILE L |
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE ) . o
o THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 6.87 GRAM/MILE L
KKK KKK KR KKK KK KKK KKK KKK KKK K KK KK KK KK R K KKK K KK X KRR X KKK K kXX kX
© AVE SPEED= 33,0MPH
© KXKEMISSION FACTORSKAX
co 55, 60GRAM/MILE
o HC 4.696GRAM/MILE :
NOX 4,796RAM/MILE ,
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE :
o . THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6,74 GRAM/MILE o
KRR KKK KK KKK K K K KK K KKK K KK K K K K K K K KK K K K K K K K KK K K K K K K R R R Xk kX X X
© AVE SPEED= 34, 0MPH
° KXKEMISSION FACTORSKRK _ , ..
co 54.,04GRAM/HILE : A
o HE 4,576RAM/MILE :
NOX 4,836RAM/MILE
CRANK-EVAP HYDROCARBONS 2,05 GRAM/MILE : "
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6,62 GRAM/MILE -
o .
© A .
gk ! -
o i
o
o
©
©
©

S e,

.
[
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KKK

¥Kkk —— AUTD EMISSION FACTORS/NATIONAL AVERAGE

KKKEMISSION FACTORS FOR LIGHT [UTY VEHICLESX¥X
THE CALENDAR YEAR IS 1982

\

EMISSION FACTORS FOR ALL LOW ALTITUDE
FRACTION HOT START 270
FRACTION COLIY START 210

AMBIENT TEMFERATURE

AVERAGE SFEED

YEAR

1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968

1967 .
1966

1965
19464
1963

EXHAUST TOTAL FARTICULATE=
THE SUM OF EXHAUST & TIRE WEAR FARTICULATE= 0+ 30GRAMS/MILE
K K K K Kk K K K K K K K K kK Kk K ok ok ok k ok X kk ok ok ok kKX

AVE

CARS

1075
+«107
4107
106
+100
1092
+O8BS5
077
066

014
+ 009
1+ 006
+ 005
2 005
+ 005
1004

60.0 DEG F

4,0 MILES PER HOUR

MILES AIR/USE
5963, 81/ .50
15563, .81/ .50
14625, 81/ 450
13663, 81/ .50
12763, 81/ .50
11863, 81/ .50
10925, .81/ .50
9963 .81/ .50
9063 81/ 450
8163, 81/ 450
7263, 75/ 450
6663, 75/ 450
6450 75/ 150
4088, 75/ 450
5750 166/ 150
$350, 66/ 450
, 5063, V667 450
4888, J547 450
4588, 'S4/ 450
4400, 54/ 450

KkKEMISSION FACTORSKXX
214,98 GRAM/MILE

co
HC
. NOX

' 2,447

CRANK-EVAF HYDROCAREONS

THE SUM OF EXHAUST FLUS

SPEED=

6+ OMFH

KKKEMISSION FACTORSRKX
149,17 GRAM/MILE

co
HC
NOX

10.90

2432

CRANK-EVAF HYDROCARBONS

Kk

HUMIDITY 75,0 GRAINS H20/LE IRY AIR

LOAR

25
25
« 25
+ 25
25
20
+ 25
« 28
235
« 23
+ 25
+ 25
0 23
« 25
+ 25
+ 25
25
+ 23
25

25

TRAILER

+01
+01
01
01
01
+01
+ 01
01
01
+ 01
+ 01
01
01
01
J01
»01
01
« 01
+ 01
01

14.43 IDLE-GRAM/MINUTE

0.95
0+34

0.97 GRAM/MILE

0.+ 1O0GRAME/MILE

CRANK-EVAF HYDROCAREBONS IS 16.40 GRAMN/MILE

XK K K % X Kk Kk Kk K K ok k kK kK K kK kX Kk kX kXX

28,86 IDLE~GRAM/MINUTE

1.89
0.68

0.97 GRAM/MILE

D e

T
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. THE SUM OF EXHAUST FLUS CRANK-EVAF :«cncn»xm@zm 15 11.87 GRAM/MILE '
ok ok K ok R R K K K K K K XK XK K K X X X K K R KKK XX KOk K K K % k Kk K K K K K K K kK K K ok K K K K K K kK K X

AVE SFEED= 7+ OMFH

KKKEMISSION FACTORSK K% .

co 128,37 GRAM/MILE 43,28 IDLE-GRAM/MINUTE
HC P44 2.84

NOX - 2428 1.02

CRANK-EVAP HYDROCAREONS 0.97 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANR-EVAF HYDROCARBONS IS 10.41 GRAM/MILE ST
Kk kK Kk K Kk kK % kK kK K kX ok Kk kK ok kK k ok k k ok ok kX XK XX X K K K K K K ¥ K K & K K K% Kk ok k KKk kK kK X X

AVE SPEED= 8.+ 0MFH

¥KKEMISSION FACTORSRKX

co 112,51 GRAM/MILE 57.71 IDLE-GRAM/MINUTE
HC 8431 3.78

NOX 2.25 1.36

CRANK~EVAF HYDROCAREONS 0.97 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK~EVAF HYDROCAREONS IS .28 GRAM/MILE
ok K K K K K ok K kK K Kk K K K K ok k K k Kk K K k XK X kK ok ok kXK K kK X K K K K Kk X K K Kk XK Kk XK K k Kk ¥ k ¥ %k X X

..

L

AVE SFEED= %, OMFH

KAKEMISSION FACTORSXXX - :

co 100,22 GRAM/MILE 72,14 IDLE-GRAM/MINUTE :
N HC 7.42 4,73
o : NOX 2,23 1,71
_ CRANK-EVAF HYDROCAKBONS - 0,97 GRAM/MILE , _

. THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCARBONS IS5  8.40 GRAM/MILE S
KK K K K KK K KKk kKK K K KK KX KKK KX KK K KKXXXKX KK K K K % % K Kk % ok & k ok k ok K XK X Kk kX

¢ 0 0 0 0 © 9 © © 9 o O D

.

AVE

SPEED= 10.0MFH

B
.

KKKEHISSION FACTORSKEK . ° -
co 90,53 GRAM/MILE

v

86.57 IDLE~GRAM/MINUTE
HC 672 5.67
NOX 2,23 2400

CRANK-EVAF HYDROCAREODNS

0.97 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCAREONS 18 7.70 GRAM/MILE
KKK K K Kk K K K kK K B K K K Kk K K KTk K K K Kk kK kK K ¥ K XK KX Kok K K K K K K XK %k X K K X k X X K X K ¥ kX

¢ ¢ ©0 ¢ ¢

¢

AVE

.

SFEED= 11, 0MFH

KRKEMIGSION FACTORS)X% .

co 82,78 GRAM/MIL 100,99 IDLE-GRAM/MINUTE
HC 6416 beb2 )
NOX 2.23 2.39

P
CRANK~EVAF HYDROCAREONS

0.97 GRAM/MILE




D

THE S0M OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS 19 7,13 GRAM/MILE
L kS 3

KoK K R K K K K R K K K K K K Kk R K K K K K K ¥ K X K X X KK K K K % % K K K K K K X K K K K K K K K
(2}
AVE SPEED= 12, OMPH .
o
KRKEMISSION FACTORSKKK .
o o 76050 GRAM/MILE 115,42 IDLE-GRAM/MINUTE
, HC 5,69 7456 __
NOX 2424 2,73 o,
o CRANK-EVAF HYDROCARBONS 0,97 GRAM/MILE
. THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 6,66 GRAM/MILE o
Kk K K K K K K K K Kk K X K K K K X X XK KKK XX KKK K X KK KK K KK K K K K KK K K K KK KKK Kk X X
(o]
4 AVE SPEED= 13, 0MFH )
o]
KAKEMISSION FACTORSKKK
o co 71,32 GRAM/MILE 129,85 IDLE-GRAM/MINUTE
. HC 5,31 , 8,51 .
‘ NOX 2,26 3,07 : : o
o CRANK-EVAF HYDROCAREONS 0.97 GRAM/MILE Lo o
THE SUM DF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 6.28 GRAM/MILE . g
XK K K K K K Kk K K K K kK Kk K Kk Kk K X K K K X A K KK K K K K K K K K K K K K K X X Kk K K Kk X K Kk X
o } .“.,a.. ) .
AVE SFEED= 14, OMFH v - ”
Q | B
KKKEMISSION FACTORSKKK , Lo
o co 67,00 GRAM/MILE 144,28 IDLE-GRAM/MINUTE . 7 !
NOX 2,28 3,41 : : I -
o CRANK-EVAF HYDROCAREONS 0.97 GRAM/MILE : . FEUEIRE ,
THE GUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 5,96 GRAM/MILE _ ‘
KK K K K K Kk K K K Kk K X Kk KK K XK K X XXX oK KK K K K Kk K K K K K K K K KK K Kk ok kK KK KK K KX .
o ‘ . _ . .
AVE SFEED= 15, 0MFH V
18] DR S s
KXKEMISSION FACTORSKEX .0 o - ) . L
. co 63,34 GRAM/MILE 158,71 IDLE-GRAM/MINUTE ;
L HEC 4,71 10,40 - . “
NOX 2,31 3,75 ,
- CRANK-EVAF HYDROCAREONS 0,97 GRAM/MILE
i THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 5,68 GRAM/MILE
KK K K K K K ok K K K K K K K K kK ok kK ¥ K K X K XX Xk K K K ¥ F K K K K K K K K K K K K Kk ok ok Xk X K Xk X
G .
AVE SFEED= 16, OMFH
KKKEMISSION FACTORSX¥% .
o co 60418 GRAM/MILE 173,13 IDLE~GRAM/MINUTE
HC 4,47 11,34
NOX 2,35 4,09
O CRANK-EVAF HYLRDCAREONS 0,97 GRAM/MILE
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THE SuM OF mx:&cmq.ﬁrcm CRANK-EVAF HYDROCARBUONS I8 H.44 GRAM/MILE
KoK K K R ¥ 6 R K K K kR Kk K K K X X K KoK % K F K K R R KK K K K K kX K X ok X K X K XXX X K X X Kk ok X K kB

AVE SFEED= 17, OMFH

KKKEMISSION FACTORSR®X

co - 57,42 GRAM/MILE 187,56 IDLE~GRAM/MINUTE _
HC 4,26 12,29 5

NDX V2,39 4,43 s
CRANK-EVAF HYDROCAREBONS 0,97 GRAM/MILE S

’ THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCARBONS IS 5.23 GRAM/MILE PR .
Kok K % Kk k k kK K k Kk K K K kK K K K ok ok kX kK kX X K K K K K K K K kK K K K K K K K X KK K KX Xk X X X Xk X

AVE SPEED= 18.,0MPH

KKKEMISSION FACTORSRXX

co 54,97 GRAM/MILE 201,99 IDLE-GRAM/MINUTE

HC 4,08 13,24 .
NOX 2,43 4,78

CRANK-EVAF HYDROCAREONS 0.97 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS I8 5.05 GRAM/MILE
ok kK K K K K Kk X ok K K % K K K % K % k % Kk K Kk %k kok ok ok kX X X ok K K % kK K K K K K Kk K K ¥ Xk k X X

AVE SFEED= 19, OMFH :

¥KKEMISSION FACTORSXXX .

- €O 52.76 GRAM/MILE 216,42 IDLE-GRAM/MINUTE :
. HC 391 14,18
NOX 2.47 : 5.12
CRANK-EVAF HYDROCARBONS 0.97 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 4,88 GRAM/MILE

ad

K
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KKK ¥%X -~ AUTO EMISSION FACTORS/NATIONAL A
© KAKEMISSION FACTORS FOR LIGHT DUTY VEHICLESXXX
THE CALENDAR YEAR IS 1982
Q EMISSION FACTORS FOR ALL LOW ALTITUDE
FRACTION HOT START 4270
o FRACTION COLD START 210
AMEIENT TEMPERA&TURE 60,0 NEG F
AVERAGE SFEELD 20,0, MILES FER HOUR
(&) ‘ v
YEAR CARS MILES AIR/USE  LDA
o 1982 L0758 5963, JBE/ W50 .2
1981 107 15563, W81/ .50 .2
o 1980 +107 14625, W81/ 450 .2
1979 +106 13663, W81/ 50 .2
1978 +100 12763, W81/ .50 .2
o 1977 £ 092 11863, L817 .50 .2
1976 085 10925, (817 .50 .2
1975 077 9963, LB1/ .50 .2
o 1974 U Db6 9063, W81/ .50 .2
1973 . 052 8163, B/ .50 .2
1972 L039 7263, V757 W50 k2
nu 1971 . 027 6663, WG W50 W2
1970 .018 5450, W75/ 050 W2
1969 (014 6088, W75/ 250 W2
o 1968 L 009 5750, W66/ W50 W2
1967 +006 5350, V667 150 W2
1966 <005 5063, V667 W50 W2
1945 005 4888, WS4/ .50 .2
Q 1964 + 005 4588, W54/ .50 W2
1963 +004 4400, V547 050 W2
©
KKKEMISSION FACTORSKKX
©o 50:53  GRAM/MILE
o HE L BW7Eg
NOX 2,51 :
CRANK-EVAP HYDROCARBONS 097
o THE SUM OF EXHAUST FLUS CRANK-EVA
’ EXHAUST TOTAL FARTICULATE= 0.10BRAMS/MILE
© THE SUM OF EXHAUST & TIRE WEAR FARTICULATE= 0.
% Ok K K K K Kk K K kK kK K K K K K K XK XK K XK kX
©
AVE SPEED= 21 . OMFH
©
KKKEMIGSION FACTORSKKX
O co 48,66 GRAM/MILE
HC . 3,61
NOX 2,56

CRANK~EVAF HYDROCAREBONS

L 097

C

A

VERAGE

HUMIDITY 75.0 GRAINS H20/LE DRY AIR

I TRAILER

9 «01
b +01
S 101
9 +01
S +01

S 01

5 01
] 01 te .
5 . +01 R

S 01, .

) +01 : "

5 : 01

] 01

5 01 N '
S 01 .
b 01

S + 01

5 01

S +01

5 + 01

14,43 IDLE-GRAM/MINUTE

0.93

0.34

GRAM/MILE

F HYDROCARBONS IS 4.73 GRAM/MILE

30GRAMS/MILE
¥ kK Xk X Kk %k ¥ x X

28,86 IDLE-GRAM/MINUTE
1.89

0.68

GRAM/MILE

L3 3

K K K K X K K K X K K X

£k K K X X X X X ¥ X




P

O 0 0 0 © © o o D

¢c ¢ ¢ ¢ 0O 0O 6 O O

c

X ok K X

AVE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCARE
Kok & K K K K K K K ok ok K K K ok K K Kk ok X kX
SPEEDR= 22, 0MFH-

¥AKEMISSION FACTORSKX¥

Co 46,91 GRAM/MILE 43.28 IDLE~
HC e 3448 2.84
NOX 2461 1.02

CRANK-EVAP HYDROCARBONS . 0497 GRAM/MILE
THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCARB
% ok K K K K % K R Kk kK %k K K k ¥k X k Kk x X ¥k kX

SFEED= 23, 0MPH

*KkKEMISSION FACTORSKXX

co 45,26 GRAM/MILE 5771 IDLE-~
HC 3,36 3.78
NOX 2.65 1.36

CRANK-EVAF HYDROCAREONS 0.97 GRAM/MILE
THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARE

ONS I8 4.59 GRAM/MILE i
¥ K K K K K K K R K K K K ¥ K K XK K X K X K K ¥ ¥k XX

GRAM/HINUTE

~

ONS IS 4.46 GRAM/MILE
X K K K K K X K Kk ¥ ok &k X Kk K kK Xk ¥ X

GRAM/MINUTE i ‘

ONS 18 4,33 GRAM/MILE

X kK kK K Kk K K K K &k K K Kk % k Kk Kk k Kk K ok K ¥ X ¥ ¥ X kX KoK K K K K % K K % K k X K K k ok ok kok ok ok k% k Xk X

AVE

X KK ¥

AVE

X % k X

AVE

SPEED= 24 ,0MFH

*KKEMISSION FACTORSXk% .
72,14 IDLE-

co 43,68 GRAM/MILE
HC 3,25 4.73
NOX 2,70 1.71

CRANK-EVAF HYDROCAREONS 0.97 GRAM/MILE

RN

GRAM/MINUTE __— S

A}

_—

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS 15 4.22 GRAM/MILE

KK K K Kk k ok K kK kK kK kK kK kK ok Xk ok X kK k kX

SPEED=.  25,0MPH. . -

“

KKKEMISSION FACTORSKKK

4

co 42,18 GRAM/MILE 86,57 IDLE-
HC 3.14 5.67
NOX 275 2.08

CRANK-EVAF HYDROCAREONS 0.97 GRAM/HILE

K K K K K K X K Kk K K K X ok ok kK K K ok Kk Xk k ok kXX

GRAM/MINUTE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 4.11 GRAM/MILE

£ 0K kK kX X kK K K K kK %k kK K K K K X kK ¥ ¥ K KX

)

SFEED= 26 OMFH

KXKEMISSION FACTORSKKX

co 40,74 GRAM/MILE
HC 3.03 6462
NOX 2.79 2,39

‘CRANK-EVAF HYDROCARBONS 0.97 GRAM/MILE

X K K K k %k f % K % K % Kk k ok ok &k % X k Kk X K X X K X X

100,99 IDLE-GRAM/MINUTE
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THE SUM OF mx:»cwq»?rcm CRaK-EVAF HYDROCARBONS 18
ok K k% X K K Kk K Kk X K K K K K K K K K ¥ K KX X X ¥ K K X K X X

AVE SPEED= 27, OMPH

.

KKKEMISSION FACTORSKR¥X

co 39.36 GRAM/MILE 115,42 IDLE-GRAM/MINUTE
HC 2.93 7056
NOX 2.83 2473

CRANK~EVAF HYDROCARBONS 0.97 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREBONS IS - 3,90 GRAM/MILE

4,00 BRAM/MILE

X K K K K K K % K kK K X K K X K Kk kK kK X X

e S R LS s

THE SUM OF EXHAUST FLUS CRANK-EVAF :<cmon»mwczm I8 3.81 GRAM/MILE : m

3,72 GRAM/MILE

Kok kK K XK K % %X Kk K X K X K K K K K kK X KX

e S s R L LS RN T

¥ % k kK % k- %k % %

XK X K XK K X % ¥ % X kX X

KK KK KK KK K KKK KKK KKKRKK KK KKK K KKK XK X¥
AVE SFEED= 28, OMFH
KKKEMISSION FACTORSKKK
o 28,04 GRAM/MILE  129.85 IDLE-GRAM/MINUTE
HE 2,83 8,51
NOX 2.88 3,07
CRANK-EVAF HYDROCARBONS 0.97 GRAM/MILE
XK KKK KK X K KKK X KK KK X K K KKK KK X KX K KKK KK
AVE SFEED= 29, OMFH !
KKKEMISSION FACTORSKXK
co 24,78 GRAM/MILE 144,28 IDLE-GRAM/MINUTE
HC 2,74 9,45
NOX 2,92 3.41
CRANK-EVAF HYDROCAREONS 0,97 GRAM/MILE
THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS
XK KKK K KKK KK X KK KKK KK KKK KX KK XXX KKK XX
AVE SPEED= 30, 0MFH . '
KKKEMISSION FACTORSRRK 5%
co 25,58 GRAM/MILE 158,71 IDLE-GRAM/MINUTE
HEC 2,66 10,40
NOX 2,95 2,75
CRANK~EVAF HYDRDCAREONS 0,97 GRAM/MILE
: THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS 3,63 GRAM/MILE
KK K K KK KK K K Kk K K K Kk K K K K Kk K K K KK K K Xk KX
AVE SFEED= 31, OHFH

KKKEMISSION FACTORS¥%X .

co 34,44 GRAM/MILE 173,13 IDLE-GRAM/MINUTE
. HC 2457 11.34
NOX 2,99 4,09

0497 BRAM/MILE

CRANK-EVAF HYIROCARBONS
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X Kk % %

AVE

* % % X

AVE

X % % %

AVE

THE SuM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS IS  3.53 GRAM/MILE
KOk K b K K ok kK K K K K K R K K K K X ok K kK X ¥ X K K K K X K XK Kk ¥ X X

SPEED= © 32, 0MFH

K¥KEMISSION FACTORSKKX

co 33,37 GRAM/ZMILE 187.56 IDLE-GRAM/MINUTE
HC 2450 12.29
NOX o 3002 4,43

CRANK-EVAP HYDROCAREONS 0,97 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS 1§ 3,47 GRAM/MILE

¥ kK ¥ kK K K K K X K X K K X X

X K K Kk KK K K K K Xk K X Kk kK kK X K X X X FEKEEF E ALK XK KK KK X K X X ¥ K7 K K K % % X X

SPEED= 33, 0MFH

XXKEMISSION FACTORSKKX

co 32,36 GRAM/MILE 201,99 IDLE-GRAM/MINUTE
HC 2.42 13.24
NOX 3.05 4,78

CRANK-EVAF HYDROCARBONS 0.97 GRAM/MILE :
THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS  3.40 GRAM/MILE

X K X Kk X X X KK K K K K K Kk K K F kK K K ok X X X K K XK KK KX XK K XK K K % X ok kK K ok ok ok ok ok ok ok k%

Y

SPEED= 34, 0MFH

KKKEMISSION FACTORS)RXX .

co 31,43 GRAM/MILE 216442 IDLE-GRAM/MINUTE v
HC : 2,35 14.18

NOX 3.08 G412

CRANK-EVAF HYDROCAREONS + 0,97 GRAM/MILE

THE SUM OF EXHAUST FPLUS CRANK-EVAF HYDROCAREONS IS8 3.33 GRAM/MILE -
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Kk X X%% ~— LIGHT TRUCK EMISSION FACTORS/NATIONAL AVERAGE

KAKXEMISSION FACTORS FOR LIGHT DUTY VEHICLESXXX
THE CALENDAR YEAR IS 1982

EMISSION FACTORS FOR ALL LOW ALTITUDE
FRACTION HOT START 270

FRACTION COLD START ,210

AMBIENT TEMPERATURE 60.0 DEG F

AVERAGE SPEED 4.0 MILES PER HOUR HUMIDITY 75.0 GRAINS H20/LB DRY AIR
YEAR CARS MILES AIR/USE  LOAD TRAILER

1982 1061 5963, 81/ .50 .25 .01

1981 1096 15563, 81/ .50 .25 .01

1980 095 14625, 817 .50 .25 .01

1979 +104 13663, W81/ .50 .25 .01
1978 084 12763, 81/ .50 .25 .01

1977 $077 11863, 81/ .50 .25 .01

1976 1077 10925, W81/ .50 .25 .01 ,

1975 1064 9943, \81/ .50 .25 .01 : ‘
1974 054 2063, +B1/ .50 .25 01 .
1973 4043 8163, 817 .50 25 .01 .
1972 .036 7263, 75/ 250 .25 W01 i, .
1971 024 6663, W75/ 50 .25 .01 N
1970 . 030 6450, 75/ 4507 425 01 :

1969 028 6088, 275/ 450 425 .01 .
1968 1026 5750, 66/ 450 425 .01 e
1967 024 5350, 166/ .50 425 01 _
1966 022 5063, 166/ 50 425 .01

1965 020 4888, /547 .50 .25 01 .
1964 018 4588, 547 .50 425 .01 . .
1963 4016 4400, 54/ .50 .25 - .01 R

AAREMISSION FACTORSXXX

Cco 320, 746RAM/MILE
HC 24, 926RAM/MILE
NOX Sl 3+ 20GRAN/MILE
CRANK-EVAP HYDROCARBONS 1.23 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 26.15 GRAM/MILE

EXHAUST TOTAL PARTICULATE= 0.11GRAMS/MILE
THE SUM OF EXHAUST & TIRE WEAR PARTICULATE= 0.31GRAMS/MILE
XK KKK KK K K K Xk X % ok & K ok K K K K K ok K K % ok K K kK K KK KKK KK KX

AVE SPEED= 6+0MPH

®KKEMISSION FACTORSKKX

co 229, 31GRAM/MILE
HC 17.67GRAM/MILE
NOX 3 +.03GRAM/MILE
CRANK~EVAP HYDROCARBONS 1.,23 GRAM/MILE

kK

Kk Rk Kk ok ok ok K Kk kK kK

s [e———

“*g.ccoeo_ocoo-o-ooooooogss

i

w Wil s & i E & E]

4
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X % % X

AVE

*x X X X

AVE

¥ k% X X

AVE

X X X X

AVE

X K Xk X

AVE

LA DU U BARAUDE 7.r.CU LEKRNA~EVAE R AMRDLARBUND. 1D ._.Go.xc. UKAMN/ M LLE
KK KK KKK KKKk K KK K KK K K K K K K K K XK KKK K K KK K K K K K K K K K K KK K XK K X X

SPEED= 7. OMPH

XXXEMISSION FACTORSXKX

‘€0 197 . 73GRAM/MILE
HC - 154 326RAM/HILE
NOX T 2,986RAM/MILE
CRANK-EVAP HYDROCARRONS 1.23 GRAM/MILE - .

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 16,55 GRAM/MILE o
EA R KR KKK E KKK R K KKK K KK KK K K K Kk K K K K K K K KK K KKK K KRR R KKK KK

SPEED= 8,0MPH

KXKEMISSION FACTORSXXX

co 173.636RAM/MILE

HC 13.516RAM/MILE

NOX 2 ,94GRAM/MILE ; .
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 14.73 GRAM/MILE
B N L T LR E R E N R R R AR SR R RN R

SPEED= 9+ OMPH e

KXKEMISSION FACTORSKAX x .
co 154, 91GRAN/MILE yo
HC 12, 09GRAM/MILE . _—
NOX 2,916RAM/MILE
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE
THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 13,31 GRAM/MILE
AR KRR R KK KK KK X K KK KK KK KK X K K KK KK K K K KK K K KKK K xR KR KK KKK K KR

SPEED= 10.0MPH

KAKEMISSION FACTORSKRX -
co 140,166RAM/MILE

1

HC 10.956RAM/MILE E S
NOX 2.,906RAM/MILE - e
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE :

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS I8 12.18 GRAM/MILE ’
KK K K K K Kk K X K Kk Kk K X k K X Kk K ok Kk kX Kok kK Kk XK X kKX Ok Kk K K K K K K K K K KX X Kk X K Xk %

SPEED= 11.0MPH

AKXKEMISSION FACTORBXXX

co 128, 346RAM/MILE )
HC 10.04GRAM/MILE

NOX 2.906RAM/MILE

CRANK-EVAF HYDROCAREONS 1,23 GRAM/MILE
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¥ %k % X

AVE

¥ ¥ X %

AVE

k ¥ X X

AVE

X XX X

AVE

*x Kk X X

AVE

JHE bUM UF BEAHAUDE FLUS LEANR-EVAP MURULARBUNS 1 11e<o bRAM/MLLE
KoK K K Kk K ok K K ok ok Kk ok ok % Kk K K K K Xk kK K K X KX Xk ok % K K Kk ok ¥k ¥ K kK K Kk ¥k kK Kk k% kX

SPEED= 12, 0MFH

*RKEMISSION FACTORSXXX

co 118.756RAM/MILE .

HC ?+296RAM/MILE

NOX 2, 91GRAM/MILE . . Lo
CRANK~EVAF HYDROCARBONS 1.23 GRAM/MILE ’ Yol

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 10.51 GRAM/MILE e
KR KK KR KK KKK KKK KKK KKK KK KKK KK KK K K K KK KR R KKK K KK K X KX kXXX

SPEED= 13.,0MPH

***mznumuoz FACTORS®XX

co 110,846RAM/MILE
HC 8.676RAM/MILE
NOX 2.936RAM/MILE
CRANK~EVAP HYDROCARBONS 1.23 GRAM/MILE ’

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 9,89 GRAM/MILE
KR K KR KKK KKK K K KK K K KK K KK K KK K K K R K K K KK X R KRRk X KR R Kk K KKK KX

SPEED= 14,0MPH Y .

KRKEMISSION FACTORSXKXX

21

co 104, 26GRAM/MILE - et .
HC 8+156RAM/MILE .

NOX 2,96GRAM/MILE

CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 9,37 GRAM/MILE . .
N T T R R R R AR R R R SRR F AR RN

SPEED= 15.0MPH

KXXEMISSION FACTORSkXX -

co 98.476RAM/MILE

HC -7+ 706RAM/MILE Ao .
NOX - 2,99GRAM/MILE , S .
CRANK~EVAP HYDROCARBONS 1.23 GRAM/MILE g .

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 8,93 GRAM/MILE
KKK KKK KK KK KK KKK KKK K KKK K KKK K K R K ok KK X K K K K K K KKK K Kk ok ok kX

SPEED= 16.0MPH

KXXEMISSION FACTORSXXX

co 23.856RAM/MILE
HC 7 « 32GRAM/MILE
NOX 3. 036GRAM/MILE
CRANK~EVAP HYDROCAREBONS © 1423 GRAM/MILE

o4
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THE SUM UF EXHAUST FLUS UCKANK-EVAF HYORUCARBUNG 18  B.54 GRAM/MILE .
X kK X K Kk K % % % k % %k Kk ok % K Kk ok ¥ %k k ¥ ¥k kX Xk X ¥ XK K Kk Kk ok K K K K K K Kk K ok K K K K kK K Kk Kk k kX *

AVE SPEED= 17 .QMPH

KKKEMISSION FACTORSXEX

co 89 . 64GRAM/MILE

HC 6+ 9BGRAM/MILE o
NOX 3, 086RAM/MILE _ , :
CRANK-EVAP HYDROCAREONS 1.23 GRAM/MILE ) . N

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 8.20 GRAM/MILE RN
XK K K K K K K K K K K K K K KK K X K KOk K K K X X K K K K K K K Kk K K K K KK K K K K K ok kK K K K X K XX

H

AVE SPEED= 18, 0MPH

*XXEMISSION FACTORSkKX

co 85.06RAM/MILE

HC 6.4+ 6BGRAM/MILE .
NOX 3.136GRAM/MILE

CRANK~EVAF HYDROCARBONS 1.23 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 7,91 GRAM/MILE
KK KK K K Kk K KK K K K K KK K K K K K KK K X K K K K K K KK K K K K X K K KK K K K R K K R K KRk KX

AVE SPEED= 19.OMPH [N

XXXEMISSION FACTORSXXX

co 82,52GRAM/MILE . , .
HC- 4+A416RAM/MILE v
NOX 3,186RAM/MILE '

CRANK-EVAP HYDROCARBONS 1.23 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS -7.64 GRAM/MILE

L
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xkk -~ LIGHT TRUCK EMISSION FACTORS/NATIONAL AVERAGE

XKKEMISSION .FACTORS FOR LIGHT DUTY VEHICLESYkX
THE CALENDAR YEAR IS 1982

EMISSION FACTORS FOR ALL LOW ALTITUDE
FRACTION HOT START 270

FRACTION COLD START 210
AMBIENT TEMPERATURE 60.0 DEG F
AVERAGE SFPEED

YEAR

1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
19468
1967
1966
19635
1964
1963

CARS

<061
096
+095
+104
+084
+077
077
«064
054
"2 043
+036
2024
030
«+028
<026
«024
022
+020
018
016

KXKEMISSION FACTORSXXX

co
HC
NOX

20,0 MILES FER HOUR

MILES - AIR/USE
5963, 817 50
15563, 81/ 50
14625, 817 .50
13663, +81/ .50
12763, +B1/ .50
11863, «B1/ 50
10925, 81/ .50
9963, 81/ .50
9063, 817 450
8163, 81/ .50
7263, +75/7 50
6663, o757/ 450
6450, 757 50
6088, 75/ 50
5750, 166/ 50
5350, 1667 450
5063, 1667 50
4888, .54/ 50
4588, +547 .50
4400, +547 450
79+ 06GRAM/MILE
&+ L6GRAM/MILE
3.24GRAM/MILE

CRANK~EVAP HYDROCARBONS

THE SUM OF EXHAUST FLUS CRAN

EXHAUST TOTAL PARTICULATE=

THE SUM OF EXHAUST & TIRE WEAR PARTICULATE=

HUMIDITY 75.0 GRAINS H20/LB DRY »ﬁm

LOAD

+ 25
25
25
25
025
25
25
25
T 25
25
25
25
+25
25
25
25
25
25
25
+25

TRAILER

01
01
+01
+01
01
01 ¢
«01
01
01
+ 01
+01 - Py
«01
01
<01
01
01
+ 01
+01
01
«01

1.23 GRAM/MILE

0. 11GRAMS/MILE

Kok K K kK K Kk Kk K Kk kK K K ¥ XK kK K K K kK kK XX

AVE

SPEED=

AKXXEMISSION FACTORSKRX

co
HC
NOX

21 ,0MPH

764 206RAM/MILE
5.936GRAM/MILE
3. 296RAN/MILE

CRANK~EVAP HYDROCARBONS

0.31GRANS/MILE
KR K K Ok ok K K X XK K K, * X XK K

1,23 GRAM/MILE

K~-EVAP HYDROCARBONS IS 7.39 mw»z\:urm

KKK

KKK K K K K K KK KK K K X

Do
oo

e ey i i o i i - g e T e e b e, e S e
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Q
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e AVE
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Q

e XK KX
o AVE
Q

()

Q X K K X
© AVE
nv.

Q

© XK K X
© " avE
©

©

L%

(HE SUM UF EAHAUST FLUS UKANKR-EVAEF HYLRULARBUNS 18 7.16 GRAM/MILE
KKK K XK Kk K ok ok K Kk K X KX KK XK XX kXXX ok ok Kk K Kk Kk Kk ok kK Kk Kk K ok kK ok K X ok X X X % X X X

SPEED= 22,0MFH

XXXEMISSION FACTORSXXX :

co 73,526RAM/MILE "

HC . 5.72GRAM/MILE ‘ . .
NOX 3, 356RAM/MILE ; I
CRANK-EVAP HYDROCAREONS 1,23 GRAM/MILE .

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS I8 6.95 GRAM/MILE ARl A
XK KK KK KKK R K K X K K K K K K K KK X K K K K R KR K K KK K KK K R K KK K XK X K KR XK X

SPEED= 23, 0HPH

KEKXKEMISSION FACTORSKkX

co 70, 986RAM/MILE
HC 5.536RAM/MILE
NOX . 3,41GRAM/MILE
CRANK-EVAP HYDROCARBONS 1.23 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 6,75 GRAM/MILE
R E KR KKK KK KK KKK K K X K K KK, K K K K K K K K KK K K K K K K K KK K KX KR KR X R KK

A

GPEED=  24,0MPH » ! ok

co 68.576RAM/MILE :

HC 5. 346RAM/MILE . '

NOX 3,47GRAN/MILE

CRANK-EVAP HYDROCAREONS 1,23 GRAM/MILE _ ‘

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 4,56 GRAM/MILE . _ _ : 3
KR A KKK KK R R KK R KKK KK KK KK KKK K K K K K KK KK K K KR X KK K K K K X K X Kk !

KXKEMISSION FACTORSKKX o . , -

SPEED= 25,0MPH ‘ o - ;

¥XKEMISSION FACTORSKKK !

co 66+ 26GRAM/MILE

HC 5+« 16GRAM/MILE ‘ TS

NOX 3. 536RAM/MILE v P R )
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE C : :

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6.39 GRAM/MILE
XK KK KK KKK KKK K KKK K K K KKK KX K K K KK K K KK KK XK K K K K K Kk K X X K KX X

’

SFEED= 26 ,0MFH

KXKEMISSION FACTORSXXX

co 64 .056RAM/MILE
HC 4,996RAM/MILE -
NOX 3. 596RAM/MILE
CRANK-EVAP HYDROCARBONS 1.23 GRAM/MILE

xmﬁ&
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0 KK KRR KR KKK KKK KKK KKK KK KKK K Kk K K K K KK K K K K KKK XK K K KK K Kok X X K X X X
Q " AVE SPEED= 27, OMPH ¥
e KAKEMISSION FACTORSKKK
o 61,926GRAM/MILE
o HE 4.,83GRAM/MILE §
NOX 3, 64GRAM/MILE R
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCAREONS IS 6,06 GRAM/MILE , T
KA X R KKK KRR KK K KKK K KK KK K K K KK KKK K K K K K K KK K KK KKK KK Kk Kk XX XXX KK
o AVE SPEED= 28, OMFH
e XKKEMISSION FACTORSKAX
co 59, 89GRAM/MILE
o HC 4., 6B6RAM/MILE
NOX 3, 69GRAM/MILE :
CRANK~EVAP HYDROCARBONS 1,23 GRAM/MILE o .
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,90 GRAM/MILE o
KR KRR KRR KKK KKK KR KR Ak kKX K KK KKK K K K R K K R R KK KKK K K K KR KR R X X X X %X ,
= AVE SPEED= 29, OMPH L s w
Q XKKEMISSION FACTORSKKX : o IRt
o 57,956RAM/MILE : S “ S
o HC 4 ,53GRAM/MILE N - :
NOX 3,74GRAM/MILE , ‘ _ R
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE ‘ . . o o
o THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 5,75 GRAM/MILE . . T
KRR B R KR KX XK KKK KR K KKK KK KKK, KKk K K K K K KK KKK XK K Kk K Kk KR KK XXX R -
o AVE SPEED= 30.0MPH : .
o XXXEMISSION FACTORSKEN - "
w co _ 56, 09GRAM/MILE
o HC 4,396RAM/MILE
NOX 3,796RAM/MILE
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE .
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,61 GRAM/MILE . 4
KKK KRR KKK KKK K KKK KK KK KK K K KK K % K K X K K K K K K R KKK K K K KR K KK K K K X X X X L
© AVE SPEED= 31, 0MPH
© XKKEMISSION FACTORSKKK
co 54, 3AGRAM/MILE
© HE 4,25GRAM/MILE
NOX 3, BAGRAM/MILE
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE
L&

ST

i ey onona, s e o




IHE SUM UF EXHAUST FLUS GRANN-EVAE HYDRUCARBUNS IS  9.48 GRAM/MILE

s ,
a KX KK KKK KK KK K K K KKKk KK K K K KKK K K K K K K K K K K ok ok Ok K KKK K K K R X X X Kk X X X *
Q -
AVE SPEED= 32, OMPH
Q AKKEMISSION FACTORSKRK
‘co 52, 68BRAM/MILE
o HC - 4.13GRAM/MILE .
. NOX 3,886RAM/MILE : SR
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE -
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,35 GRAM/MILE el
KRR KRR KR K KKK KKK KKK K KK KK K KKK KK K KK XK K X KR X KK K XK KKK kKX X K K X
X X,
Q AVE SPEED= 33, OMPH
o AXKEMISSION FACTORSXKX
co 51, 13GRAM/MILE
o HC 4,01GRAM/MILE : .
NOX 3,926RAM/MILE .
CRANK—EVAP HYDROCARBONS 1.23 GRAM/MILE
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 5,24 GRAM/MILE ,
***a*****u************?fﬁf.**u**¥*#ﬁ*?*fﬁﬁﬁf#**?**f#*#ﬁf
= AVE SPEED= 34,0MPH e . NI .
o AXKEMISSION FACTORSXXX : , _ L
co 49 . 6BGRAM/MILE : oo , C n
o HC 3,906RAM/MILE a . , R
NOX 3, 96GRAM/MILE o St :
CRANK-EVAP HYDROCARBONS 1,23 GRAM/MILE . , Lo s
o - THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS I8 5.12 GRAM/MILE . =~ . R &
o .
©
. .
G w.,., ‘ i
Q s
L
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Kkk ~-- AUTO EMISSION FACTORS/NATIONAL AVERAGE £33 3

KKKEMIGSION FACTORS FOR -LIGHT DUTY VEHICLESKkX
THE CALENDAR YEAR IS 1992

EMI

SSION FACTORS FOR ALL LOW ALTITUDE,

FRACTION HOT START 270
FRACTION COLD START 210
AMBIENT TEMPERATURE 60.0 DEG F -

AVE

YEAR

1992
1991
1990
1789
1988
1987
1986
19835
1984
1983
1982
1981
1980
19729
1978
1977
1976
1975
1974
1973

RAGE SPEED - 4,0 MILES PER HOUR
CARS MILES - ATR/USE
075 5963, 81/ 50
107 15563, 81/ 50
+107 14625, +81/ .50

* «106 13663, +81/ .50
+100 12763, +81/7 .50
1092 11863, +81/ 50
085 10925, +81/7 .50
«0727 263, 81/ 50
«066 9063+ 81/ 50

T 052 8163, 81/ .50
039 7263, 81/ 50
027 - 6663, 81/ .50
«+018 6450, «81/ 50
+014 64088, 81/ 50
+ 009 5750, 1817 50
1006 5350, 81/ .50
+005 | 5063, 81/ .50
+ 005 4888, 81/ .50
+005 A588., 817 .50
«004 . 4400, «81/7 50

AKXKEMISSION FACTORSXXX -
co 80,22 GRAM/MILE

HC B8.33
NOX L 1.72

CRANK-EVAP HYDROCARBONS
THE SUM OF EXHAUST PLUS CRANK

EXHAUST TOTAL PARTICULATE= 0.05GRAMG/MI
OF EXHAUST & TIRE WEAR PARTICULATE= 0.25GRAMS/MILE

THE SUM

H

LOAD

29
025
25
25
25
225
25
25
25
025
25
25
* 025
25
25
25
+25
25
25
25

.

0.17
~EVAF

LE

KKk K K K K K K K kK K K K K X K Kk K K K KK

AVE

SFEED= 6. OMFH

KAKEMISSION FACTORSXEX

co 56426 GRAM/MILE
HC 5.92
NOX 1.63

CRANK-EVAP HYDROCAREBONS

0.17

UMIDITY 75,0 GRAINS H20/LB DRY AIR

.

TRAILER

01 .

01

01

«01

«01

01 . i
201 ‘ : :
01 . “.
+01 T . R , “
01 '

W01 .

01 v

01 ) ) ) v )
+01 . . ' ) o st
«01 ' 4 . Oy
+01 » . E . o
.01 _ : Lo

+01 C. R - e
.01 : T e it
«01 . RS . : : o

2,96 IDLE-GRAM/MINUTE

0.23

0.27

BRAM/MILE -
HYDROCARBONS IS 8.51 GRAM/MILE )

% % T I O I % Kk Kk Kk K K K K XK X X Xk K K K K K K K K K K * kK X

5.91 IDLE~GRAM/MINUTE
0.46

0.54

GRAM/MILE
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LHE BUR UF BAHAUST FLUD LRENATCEVAP M OKUCAREBURD LY 0eV7 bRAM/PLLE
Xk K K K K Kk ok Kk ok K ok ok K ok kK K ok ok % ok ok X kK K ok Kk K ok X K K X X XX K X X ¥ K ¥ X % %k Xk k % % % % X K % X *

AVE SPEED= 7. QMFH

KKXEMISSION FACTORSXKX

co 48,69 GRAM/MILE 8,87 IDLE-GRAM/MINUTE

HC 5.14 - 0,69 _

NOX 1,61 0,81 .
CRANK-EVAP HYDROCAREONS 0,17 GRAM/MILE ) R

THE SUM OF EXHAUST PLUS CRANK~EVAP HYDROCARBONS IS 5.31 GRAM/MILE
X K K K Kk K kK k Kk K Kok K K K KK kXK KKk Xk KX X L3 2 3 3% 3% 3 * Ok ok ok ok K ok K ok kK Xk kX * * X % X % X * X

AVE SPEED= 8.0MFH

KXKEMISSION FACTORSKXX

co 42,93 GRAM/MILE 11,82 IDLE-GRAM/MINUTE

HC 4,54 0.91 :
NOX 1.59 1.08

CRANK~EVAP HYDROCARBONS 0.17 GRAM/MILE

. THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 4,71 GRAM/MILE ,
XOE KK K KKK K K K K K K K K K K KK KK KKK K KK KK K K K K KKK K KK K K KX XK K K K K K K K K KK

AVE SPEED= 9. OMPH i

XXKEMISSION FACTORSk XX -

co 38.47 GRAM/NILE 14,78 IDLE~-GRAM/MINUTE ' ‘.
HC 4,07 i1.14 >
NOX 1.58 1.35

CRANK-EVAF HYDROCARBONS 0,17 BRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 4.24 GRAM/MILE
KK KKK K K KK K K K KK K K KK KK K K K K K KK KK KK KK K K K KK KKK KK KK K K, XK K KX XK X

AVE SPEED= 10.0MPH,

*KAXEMISSION FACTORSRXX

co 34,96 ‘GRAM/NILE 17.74 IDLE- ~GRAM/MINUTE

HC 3,69 1,37

NOX 1.57° 1,62 ,
CRANK-EVAFP HYDROCARBONS 0,17 GRAM/MILE -

THE SUM OF EXHAUST PLUS CRANK~-EVAF HYDROCAREONS 18 3.87 GRAM/MILE
ok K K K K Kk Kk K Kk k % Kk %k Kk ok kK %k Kk X Kk k X * X Kk Kk K K K K K K K K X X Kk ok ok ok Kk Kk Kk k ok Kk K kK kK Kk Kk X

AVE SPEED= 11,0MFH

XXKEMISSION FACTORSkkX

co 32415 mm»x\ZHrm 20,69 IDLE~-GRAM/MINUTE
HC 3.39 1,60
NOX 1.58 1.89

CRANK~EVAF HYDROCARBONS 0.17 GRAM/MILE

oA

P e
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X X X X

AVE

¥ % X X

AVE

¥ X X X

AVE

k% X X

AVE

X%k Kk X

AVE

PHE SUM UF EXHAUST FLUS URANKR-EVAEF HTUKULUAKBUNG 18 3.9/ GRan/nlle
XK Kok K K K K K % K Kk ok K K K K kK K XK XK K X XXX XXKXXXX X ¥ ¥ X X

SFEED= 12, 0MPH

***WmemHoz FACTORSXXX% -

co 29.87 GRAM/MILE 23,465 IDLE-GRAM/MINUTE
HC 3.15 1,83

NOX - 1.59 2.16

CRANK-EVAFP HYDROCARBONS 0,17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 3.32 GRAM/MILE
XK K K K K K KKK K K K K K K K KK K K K X K K KOk KK KK X K K KKK

SPEED= 13.0MPH

P

*KRKEMISSION FACTORSXKX

co 28,00 GRAM/MILE 26460 IDLE-GRAM/MINUTE

HC 2494 2,06

NOX 1.60 2.43 !
CRANK-EVAF HYDROCARBONS 0.17 GRAM/MILE

THE SUM DF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 3.11 GRAM/MILE

XK Kk ok kK K K K K K Kk Kk K X

oy

KKK KKK K KKK KK X K X

KRR KKK KK K KK K K K K KK K KK R K Kk K K K KK K KR KK KR KR K K K X XK R KKk X X X X

SPEED= 14.0MPH e

KXKEMISSION FACTORSXXX . -

co 26,44 GRAM/MILE 29.56 IDLE-GRAM/MINUTE oo
HC T 2,77 2.29 .

NOX 1.62 2.70

CRANK-EVAP HYDROCARBONS 0.17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,94 BRAM/MILE .
KKK K K K K K K Kk ok K K K K K K Ok K K K K K K K K Ok K K K K Kk ok K KX

SPEED= 15.,0MPH .

XKXXEMISSION ﬂ)nﬂoxw***

Cco 25.11 BRAM/MILE 32.51 IDLE~-GRAM/MINUTE
HC P 262 : 2,52

NOX 1,65 2.96

CRANK~EVAP HYDROCARBONS 0.17 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 2,79 GRAM/MILE
XK K Kk K K K K K K K K K K K K K K Kk K K K K X K K K XK K K KK K K KK

SPEED= 16,0MPH

*RKEMISSION FACTORSKKX

co 23.97 GRAM/MILE 35.47 IDLE~-GRAM/MINUTE
NOX 1,68 3.23
CRANK~-EVAFP HYDROCARRBONS 0.17 GRAM/MILE

N R RN EEEERRESES k X X
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XK K K K K Kk K K K X K K K K K K K K Kk K K K KK K K K R OK K K K

AVE SFEED= 17, 0MPH

KXKEMISSION FACTORSIRX .

co 22,96 GRAM/MILE 38,43 IDLE~-GRAM/MINUTE
HC 2.38 ) 2,97 :
NDX C 1,71 3.50

CRANK-EVAP HYDROCAREONS 0.17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,55 GRAM/MILE
XK KK KKK KKK KK K K K K K Kk K K K R KK KK K K K K K KK K X Kk K K KXk R Kk kR

AVE SPEED= 18.0MPH

KXKEMISSION FACTORSI¥X

co 22,06 GRAM/MILE 41.38 IDLE~GRAM/MINUTE
HC 2,28 3.20
NOX 1,74 3.77 -

CRANK~EVAF HYDROCARBONS 0.17 GRAM/MILE

¥ K kK X ¥ kKX ¥ X kK ok ok K Xk %k ¥ X X X

R

.

ISEERRER

%,

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,45 GRAM/MILE

KK K K K KK K K KK X K K K K Kk K XK KK K Kk X K KK K KKK K KK KK KKK

AVE SPEED= 19,0MPH . Vi

KXKEMISSION FACTORSXRX ,
44,34 IDLE-GRAM/MINUTE

co 21.25 GRAM/MILE
HC 2.19 3.43
NOX 1.77 - 4,04

CRANK-EVAP HYDROCARBONS 0.17 BRAM/MILE
THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,36

GRAM/MILE - -

e
v

KK K KK KKK K K KK XK

o
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o XKk K%% —- AUTO EMISSION FACTORS/NATIONAL AVERAGE KKK
o KKKEMISSION FACTORS FOR LIGHT DUTY VEHICLESKXX .
THE CALENDAR YEAR IS 1992
o EMISSION FACTORS FOR ALL LOW ALTITULE
: FRACTION HOT START ,270
FRACTION COLD' START ,210 .
o AMBIENT TEMPERATURE 60.0 DEG F , :
_ AVERAGE SPEED 20.0 MILES FER HOUR HUMIDITY 75.0 GRAINS H20/LB DRY AIR w 2
e YEAR CARS MILES  AIR/USE  LOAD TRAILER
o 1992 L075 5963, .81/ .50 .25 .01
1991 1107 15563, 81/ 50 .25 .01
1990 107 14625, \B1/ 50 .25 .01 ‘ .
o 1989 106 13663, .81/ 50 .35 .01
: 1988 100 12763, 81/ 50 .25 .01
1987 092 11863, \B1/ .50 .25 .01
o 1986 . 085 10925, 81/ .50 .25 .01
1985 ,077 9963, 81/ 50 .25 .01
1984 066 9063, 81/ .50 " .25 01 .
o 1983 052 8163, 81/ .50 .25 01
1982 039 7263, 81/ 50 .25 01 1,
1981 ,027 6663, W81/ .50 .25 .01
o 1980 ,018 6450, 817 ,50° 425 .01 .
: 1979 ,014 6088, 81/ 50 425 .01
1978 . 009 5750. .81/ .50 .25 .01 .
o 1977 006 . 5350, 81/ .50 .25 ,01 .
1976 + 005 5043, 81/ .50 .25 .01
1975 005 2888, B1/ .50 .25 .01
o 1974 .005 4588, ‘817 .50 .25 .01
1973 004 4400, .81/ .50 .25- .01 o
o KXXEMISSION FACTORSKKK
co 20,35 GRAM/MILE 2.96 IDLE-BRAM/MINUTE
o HC 2.10 0.23
NOX o 1.81 0.27
' CRANK~EVAP HYDROCARBONS 0.17 GRAM/MILE
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,27 GRAM/MILE
EXHAUST TOTAL PARTICULATE= 0,05GRAMS/MILE .
. THE SUM OF EXHAUST & TIRE WEAR PARTICULATE= 0.25GRAMS/MILE
CE R KRR ER KKK KK K KK KK KK KKK KK K KK K K KK K K K K K KK K K K K K K K KR K KK K KK X
© AVE SPEED= 21 , OMPH
© KAKEMISSION FACTORSKEX )
co 19,65 GRAM/MILE 5.91 IDLE-GRAM/MINUTE
o HC 2,02 0.46
NOX 1,84 0.54
CRANK-EVAF HYDROCARBONS 0.17 GRAM/MILE

e e e e s oy S T TR, TSy [T Sy e =
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PHE UM UF BAHAUD L FLUD CHRATR-EVAE . HTIRULARBUND LD Loty BRAMZFLLE .
X

XK Kk K kK K K K K K Kk % % k k ok ok %k ok k ok X kK X ¥ X ¥k X % * X Xk X ¥ X X
AVE SPEED= 22.,0MPH

KXKEMISSION FACTORSXXX

‘Co 18.98 GRAM/MILE 8.87 IDLE-BGRAM/MINUTE
HC - 1.95 0.6%9

NOX 1.88 0.81

CRANK-EVAP HYDROCARBONS 0.17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,12 GRAM/MILE

KX AKX KKK KK KK KKK KKK KKK K K KKK KKKXKKKKKXKKK
AVE SPEED= 23, OMPH

XXKEMISSION FACTORSKXX

co 18,35 GRAM/MILE 11.82 IDLE-GRAM/MINUTE
HC 1.88 0.91

NOX 1.92 1,08

CRANK-EVAFP HYDROCAREBONS 0,17 GRAM/MILE :

i .

X K K K K K K Kk Kk Kk K K K K X

XK K K KK K X XK KXKKXXXKXXXK

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS I8 2,05 GRAM/MILE

KR K K K K K KR K K K K K K K K kK K R K K R KK K KKK K KK K KKK

.

AVE SPEED= 24,0MFH e

KXKEMISSION FACTORSKRX

co 17.74 GRAM/MILE 14,78 IDLE~-GRAM/MINUTE ,
HC 1.81 1.14 s
NOX 1.95 1.35

CRANK—~EVAF HYDROCARBONS 0.17 GRAM/MILE

X K ok K K Xk XK ok K Ok ok K K K K X

THE SUM OF EXHAUST FLUS CRANK-EVAF HYDROCAREONS 18 1.99 BRAM/MILE . i

XK K K K K K K K K K K K X KK K KK X K KOk K K K KK K K K KK X KX X X,
AVE SPEED= 25, 0MPH

KKKEMISSION FACTORSXRX:

co 17.16 BRAM/MILE 17.74 IDLE-GRAM/MINUTE
HC 1,75 1.37

NOX 1.99 1.62

CRANK~EVAF HYDROCARBONS 0.17 GRAM/MILE

X K KX KK KKK KKKXKXXXX

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 1,92 GRAM/MILE

ok K K K K K K K K K K K K ok K ok K K KOk K K K Ok K K K KK KK K K K K K K,
AVE SPEED= 26 ,OMPH :

¥AKAEMISSION FACTORSKEKX

co 16.5% GRAM/MILE 20,69 IDLE-GRAM/MINUTE
HC 1.69 1.60

NOX 2,03 1,89

CRANK~EVAF HYDROCARBONS 0.17 GRAM/MILE

KK K K K K K K K K Kk X K K K K X

af.k-
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* X X X

AVE

X X Xk X

AVE

Xk Xk X

AVE

X X X X

AVE

X ¥ ¥ X

AVE

THE HUM UF EAHARLST FLUS URKANR-EVAK HYURKUUAKBUNG 1S 1.86 WBRAN/MILE )
XK KKK KK KK K K K K K K K K K K K K K K K K K K K K K K K K K K KOk K K K K K K Ok K K K X X X K X

SPEED= 27.OMPH t
KXKXEMISSION FACTORSKKX

co 16.05 GRAM/MILE 23,65 IDLE-GRAM/MINUTE

HE 1,63 . 1.83 )

NOX 2,06 2.16 . : L.

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 1.81 GRAM/MILE reooe
KKK Xk KK KKK KA KK K KK KK K K K K K KR XK K K X K K K KK KK KK KX R KX X %X

SPEED= 28,0MPH

KKXKEMIGSION FACTORSKKX

co 15.53 GRAM/MILE 26460 IDLE-GRAM/MINUTE . .
HC 1.58 2.06 oot

NOX 2.09 : 2.43

CRANK~EVAF HYDROCARBONS 0.17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 1.75 GRAM/MILE

M

w

M

CRANK-EVAP HYDROCARBONS 0.17 GRAM/MILE : o , M
|

|

|

H

_

_

_

|

KRR K KKK K KK K K K K KK K K KK K K K K KKK R KR R K K R K KR K K K K X K Rk Xk XK K X X M
!

SPEED= 29 .OMFH » . , . B .

KXKEMISSION FACTORSkKXX

co 15,02 GRAM/MILE 29,56 IDLE-BRAM/MINUTE ST .
HC 1,53 . 2,29 . _

NOX 2,12 2,70 , , et
CRANK-EVAP HYDROCAREONS 0417 GRAM/MILE . , . : s

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCAREONS IS 1,70 GRAM/MILE . o
B A L R R TR R R R R R R R AN SR

SPEED= 30, OMPH . R

L¥

KXKEMISSION FACTORSKKX .o
co 14:55 GRAM/MILE . 32,51 IDLE-GRAM/MINUTE

HC 1.48: - 2.52
NOX 2.15 2.96
CRANK—-EVAP HYDROCARBONS 0+17 BGRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 1,65 GRAM/MILE
XK KK K K KK K K K K K KK KK K KK Kk X K K R K K K K K K R K R K K K KKK R X X K K K K Kk X X

SPEED= 31.0MPH

KKKEMISSION FACTORSXkKX A ’

co 14,09 GRAM/MILE 35,47 IDLE-GRAM/MINUTE
HC 1.43 274

NOX 2.18 3.23

CRANK-EVAP HYDROCAREONS - 0417 GRAM/MILE

s, o,




D

o)

¢ ¢ ¢ ¢ ¢ ¢ ¢ 0 0 0 0o © O O © © © o 9

X Kk X Xk

AVE

* X Xk %

AVE

¥ %k X X

AVE

tHE SUM UF BEAHAUST PLUS CRARR-LVAE HYMRULARBUNG 18 Le6w bLRAaM/MILE

XK KK K KK K K Kk K K KK KK K K KK K K KKK K K K K K KX KKK KKK KKK KKK XK K K K K X
SPEED= 32,0MPH
KAKEMISSION FACTORSKX

co 13,66 GRAM/MILE 38,43 IDLE-GRAM/MINUTE

HC . 1,38 , 2,97

NOX © 2,21 3.50

CRANK-EVAP HYDROCARBONS 0.17 GRAM/MILE . . ST

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 1,56 GRAM/MILE S
XK KK K KK K K K K K K K X K K Kk K K K KK K K K KK KK KK KK KKK KKK KX * 'S * % IEER R
SFEED= 33,0MPH

*KKEMISSION FACTORSX%X

co 13.26 GRAM/MILE 41,38 IDLE-GRAM/MINUTE

HC -« 1.34 3.20 .
NOX 2,23 . 3,77

CRANK-EVAP HYDROCARBONS 0.17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAF HYDROCARBONS IS 1,51 GRAM/MILE
KK KRR KKK KK KK KKK K K KKK KK KK KK K K K KKK K K K KK K K K K K KK R K X K KXk X

[N

SPEED= 34,0MPH, i

***mzummmcz FACTORSXXX

12,89 GRAM/MILE 44,34 IDLE-GRAM/MINUTE :
xn 1.30 3.43 v
NOX - 2.28 4,04
CRANK-EVAP HYDROCARBONS 0,17 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS 18 1.47 ox)z\zurm.

o
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XXX —— LIGHT TRUCK EMISSION FACTORS/NATIONAL AVERAGE

KKKEMISSION. FACTORS FOR LIGHT DUTY VEHICLESXXX

THE CALENDAR YEAR IS 1992

EMISSION FACTORS FOR ALL LOW ALTITUDE

FRACTION HOT START
FRACTION COLD START

+270

$210

AMBIENT TEMPERATURE 40.0 DEG F
AVERAGE SPEED

YEAR

1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
19726
1975
1974
1973

RKRKEMISSION FACTORSRXX

4

CARS

061
2096
1095
+104
084
2077
+0727
«064
+ 054

" 043

+036
+024
+030
«028
026
+024
022
020
+018

4014

co
HC
NOX

4,0 MILES PER HOUR

MILES AIR/USE
5963, .81/ .50
15563, .81/ .50
14625, 817 .50
13663, .81/ .50
12763, .81/ .50
11863, 81/ 450
10925, 81/ .50
9963, 81/ .50
9063, 817 450
8163, 817 .50
7263, .81/ .50
6663, 817 450
6450, 81/ .50
6088, .81/ .50
5750, 81/ .50
5350, 81/ .50
50634 81/ .50
4888, 81/ .50
4588, .81/ .50
4400, 81/ .50
140, 526RAM/MILE
12, 37GRAM/MILE

1 +956RAM/MILE

CRANK~EVAP HYDROCARBONS

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDR

EXHAUST TOTAL PARTICULATE=

THE SUM OF EXHAUST & TIRE WEAR PARTICULATE=
XK K kK K Kk ok Xk K Kk Kk ok ok Kk kK kX X kXXX

AVE SPEED=

KXXEMISSION FACTORS®XK

co
HC
NOX

6.0MPH

HUMIDITY 75.0 GRAINS H20/LB DRY AIR

LOAD

25
+ 25
025
25
25
25
«25
25
T 25
25
25
25
25
25
25
25
«25
25
+25
25

TRAILER

101
«01
+ 01
« 01
01
+01
01
201
«01
+01

01

01
01
«01
+01
.01
201
01
+01
+01

0.25 GRAM/MILE

0, 056RANS/NILE

98, 30GRAM/HILE
8.776RAM/MILE
1.856RAM/MILE

CRANK~EVAP HYDROCARBONS

OCARBONS IS 12.63 GRAM/MILE

0. 256RAMS/MILE
XK K KK K K K KK K K K K K KK K K K K K K K K K K K K K K X X

0.25 GRAM/MILE

e

XkX

4
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LHE DU UF BAHAUD! FLUS UKARR-EVAP HIUKULAREUNG 1D Ye0d URANLLE
K OK K K K K Kk K K K K K ok ok K ok ok ok ok ok X Kk ok ok kX Xk kX K K K ok kK K Kk K K K K ok k K Kk kK K K Xk ¥ X X ¥ X

AVE SPEED= 7+ OMFH

) XXXEMISSION FACTORSXKX . S )
co 85.016GRAM/MILE .

HC' . 7.62GRAM/MILE : ; L
NOX 1,826RAM/MILE B
CRANK-EVAP HYDROCARBONS 0.25 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 7.87 GRAM/MILE
R KK K K KK KK K KK K K K K K K K K K K K KR KK KK KK KR K KRR R R R K KR K K K *w* X KKK KKK

.

AVE SPEED= 8.,0MPH

KKKEMISSION FACTORSXXX :
co 74 ,FOGRAM/MILE - ;

HC &.4.72GRAM/MILE
NOX 1.796RAM/MILE \
CRANK-EVAP HYDROCARBONS 0.25 GRAM/HMILE )

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 6,98 GRAM/MILE o (.
KRR KKK KK KKK K K KK K Kk Kk K K K K K K K K K K K K K K K R K K KK K KOk Kk X Xk K K K KK KKK ,

AVE SPEED= %+ OMPH iy

XXKEMISSION FACTORSXXX

co 67+ 0BGRAM/MILE » .
HC 6.026RAM/MILE ) R
NOX - 1. 7BGRAM/MILE : oo
CRANK-EVAP HYDROCARBONS 0.25. GRAM/MILE . .

THE SUM OF EXHAUST PLUS nx»zz-mc>v HYDROCARBONS IS 4.28 GRAM/MILE : P
KRR ER R R R R R AKX R KR KKK KKK K KKK K K KK KK K R KK KK KK KO K R K XK X K Xk XXX X T

AVE SPEED= 10.0MPH

KXKEMISSION FACTORSKKX ™
co &o.eumxbx\zHrm

HC 5.476RAM/MILE -
NOX 1., 786RAM/MILE
CRANK-EVAF HYDROCARBONS 0.25 GRAM/MILE

‘ THE SUM OF EXHAUST PLUS CRANK~EVAP HYDROCARBONS IS 5,72 GRAM/MILE :
XA KRR R A KKK KK KK KK K KK X K K K K KK X K K K X K K KKK K K KK K K X KKk X XX X K K K K KK

AVE SPEED= 11 .OHPH

XKKEMISSION FACTORSXXX

co 56, 02GRAM/MILE
HC S5.02GRAM/MILE
NOX 1,78GRAM/MILE
CRANK~EVAP HYDROCARBONS 0.25 GRAM/MILE

T,
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: LHE. DU UF EAHAUSHE  FLUS LKANR~EVAE HTDRULARKEUND 1D Sed/ bRANNLLE .
X ok kK K ok K % ok kK K ok K K ok Kk ok ok k ok K X Kk kX ok x X X X KK K kK Kk K ok K K Kk ok kK X K ok K K KX XKKKXKX

AVE SPEED= 12,0MFH

KEXEMISSION FACTORSkXX

co 52, 04GRAM/MILE

HC 4,656RAM/MILE )
NOX 1.796RAM/MILE :
CRANK-EVAF HYDROCARBONS 025 GRAM/MILE oy

R e e

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCAREONS IS 4.91 GRAM/MILE P
KKK KKK KR KKK KKK KKK KKK K K KK KK KKK XK KK KKK XK KK KK KKK KKK XK XEEE KK

AVE SPEED= 13.0MPH

KXKEMISSION FACTORSXXX , : '

Cco 48,77GRAM/HILE
HC 4., 356RAM/MILE
NOX 1.81GRAM/MILE
CRANK-EVAF HYDROCARBONS 0.25 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 4.60 GRAM/MILE
XK K KK KKK R KKK K KK Kk K K kR K KK K K % K K K K K kK K KR K K R K K K K K KR K XK R K KR KX

AVE SPEED= 14.,0MPH o

XAKEMISSION FACTORSXXX

co 46, 04GRAM/MILE :
HC 4., 096GRAN/MILE ‘ +
NOX - 1. 836GRAM/MILE

CRANK-EVAP HYDROCARBONS 0.25 GRAM/MILE

THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 4,35 GRAM/MILE . =
XK KKK KK K K KKK KK KK K K KK K KK K K K K K K K K K K K K K KK KRR K KK KKKk X KKK EK

»

AVE SPEED= 15.OMPH '

7

KXKEMISSION FACTORSKAX <

ca o A3 726RAM/MILE
HE 3.876RAM/MILE
NOX 1.86GRAMN/MILE
CRANK-EVAP HYDROCAREONS 0.25 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 4.13 GRAM/MILE ,
KR KK KR KKK KK KK KKK K KK KKK K K K K X K K KK K K K K K K KK X K KK K Ok K K K K X Xk & X X X

AVE SPEED= 16.0MFPH

KkKEMISSION FACTORSXEX

co A1 . 72GRAM/MILE
HC 3. 686GRAM/MILE
NOX 1,89GRAM/MILE
CRANK-EVAP HYDROCARBONS 0.25 GRAM/MILE
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IHE UM UF EXHAUST FLUS URARK-EVAF HYDKUUARKBUNG 49 3.4 GRAM/MILE

o KX KK K K K K K KK K K K ok K K X K K K K K K K K K Kk K K K K K K Ok X K KOk KOk kK K K K K K K Kk X K K X X

Q AVE SPEER= 17 .OMPH

e KXKKEMISSION FACTORSXXX
co 39, 966RAM/MILE

o HC - 3.516RAM/MILE C ‘

, NOX 1.,936RAM/MILE

" : CRANK~EVAP HYDROCAREONS 0.25 BRAM/MILE T
o ) THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS8 3,77 GRAM/MELE SeoER
XK KK K ok K K K K K Kk K K K K K K K K Kk ok ok Kok &k K Kk K KOk K K K K K K X ¥ K K ok K Kk XK X KX KK KX

o AVE SPEED= 18,0MPH '

= XXKEMISSION FACTORSXXX
co 38, 39GRAM/MILE

o HC 3. 36GRAM/MILE ,
NOX 1.96GRAM/MILE : }
CRANK~EVAP HYDROCARBONS 0.25 GRAM/MILE

o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 3.62 GRAM/MILE

KOk K X K K K K K Kk K K K K ok K K K Kk KR OK X K K K K K K KO K K K K Kk K X KK KKK KK KX I RERRES S :

o AVE SPEED= 19 OMPH ,

Q XAXEMISSION FACTORSKRX : . . .
co . 36.966RAM/MILE L SR

o HC 3, 23GRAM/MILE . . H
NOX 2, 00GRAM/MILE ' Dt
CRANK-EVAP HYDROCARBONS 0,25 GRAM/MILE _ ,

o THE ‘8UM OF EXHAUST FLUS CRANK~EVAP HYDROCARBONS IS 3.48 GRAM/MILE . :

o .

o .
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k¥ *kk —- LIGHT TRUCK EMISSION FACTORS/NATIONAL AVERAGE

KKKEMISSION FACTORS FOR LIGHT DUTY VEHICLESXXX
THE CALENDAR YEAR IS 1992

EMISSION FACTORS FOR ALL LOW ALTITUDRE .

FRACTION HOT START 270 .
FRACTION COLD START .210 .
AMBIENT TEMPERATURE - 40,0 DEG F

AVERAGE SPEED - 20.0 MILES PER HOUR HUMIDITY 735.0
YEAR CARS MILES ‘AIR/USE LOAD TRAILER
1992 +061 5963, B1/ .50 .25 01
1991 1096 15563, Bl W50 425 + 01
1990 T 095 14625, © o817 W30 .28 01
1989 104 13663, 81/ .50 .25 01
1988 '.084 12763, 817 .50 .25 01
1987 077 11863, eBl/ .50 .23 +01
1986 077 10925, 81/ 50 25 + 01
19685 + 0464 9963, 817 .50 .25 +01
1984 + 054 2063, +B1/ S0 .25 01 ‘
1983 2043 8163, +B1/ 50 .25 01
ig82 - +036 7263 +B1/ .50 .25 01 0y
1981 024 6663, +B1/ 450 .23 «01
1980 +030 6450, +B1/ .50 7 .25 +01
1979 _ 0028 6088, 817 250 .25 « 01
1978 + 026 5750, 81/ 850 .25 « 01
19727 .- 4024 5350, 817 .50 25 201
1976 022 5063, 2817 50 .25 +01
1975 +020 4888, 817 .50 .25 01
1974 018 4588, 81/ .50 .25 + 01
1973 016 - 4400, oBl/ .50 .25 +01

XXKEMISSION FACTORSXRX

co 35,A06GRAM/MILE
HC 3.106RAM/MILE
NOX . 2.040RAM/MILE

CRANK~EVAP HYDROCARBONS 0.25 GRAM/MILE
THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS

EXHAUST TOTAL PARTICULATE= 0.05GRAMS/MILE
THE SUM OF EXHAUST & TIRE WEAR PARTICULATE= 0,256RAMS/MILE
X K K R K K K K K K Kk ok K K Kk ok kK K K K K KK XK XX

AVE SPEED= 21 .OMPH

*KXXEMISSION FACTORSXXX

co 34.17GRAM/MILE
HC 2,986RAM/MILE
NOX 2, 086GRANM/MILE

- 0425 GRAM/MILE

CRANK~EVAP HYDROCARBUONS

%X

GRAINS H20/LB DRY AIR

18 3+35 GRAM/MILE

X K kK ok Kk K K K K Kk kX IRERER SN RER N
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C

C

c C

X X X %

AVE

AVE

IHE SUM UF EXHAUSI FLUS URANKR-EVAE HYLRUCARBUNG 1y

XK K Kk kK kK kK kK ok k kK ok k k k Xk ok Xk K kK kK XXX

SPEED= 22.,0MPH

KKXEMISSION FACTORSKEX

co 33, 006RAM/MILE
HC 2.876GRAM/MILE
NOX 2, 126RAM/MILE

CRANK-EVAP HYDROCARBONS
THE SUM OF EXHAUST PLUS CRA
Xk % ok Xk ok & K X k Kk k k XK X X

SFEED= = 23 .0MPH

*AKEMISSION FACTORSXEX

co 31.896RAM/MILE
HC 24,776RAM/MILE
NOX 2,166GRAN/MILE

CRANK~EVAF HYDROCARBONS
THE SUM OF EXHAUST PLUS CRA

0,25 GRAM/MILE
NK-EVAP HY
X Kk Kk K

0.25 GRAM/MILE
NK-EVAP HYDR

Kok ok &k &k kK K Kk ok X ok k ok Kk Kk X k X K Xk Xk X X K K XX X

AVE

X % % X

AVE

X X % X

AVE

SPEED= 24, 0MPH

AKXXKEMISSION FACTORSRKX

co 30.82GRAM/MILE
HC 2,467GRAM/HILE
NOX 2.,206RAM/MILE

CRANK~EVAFP HYDROCAREBONS

THE 8UM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS 18

0,25 GRAM/MILE

Se24 GRAM/MILE

Xk K ok K Kk Kk K ok Kk Kk K kK K Kk Kk ok ok ¥k K kX X ¥ *

~

DROCAREONS I8 3.13 GRAM/MILE
XK kK ok ok K Kk ok K ok Kk ok kX X X X Kk K X X * *w* X Kk X X X X

OCARBONS I8 3.03 GRAM/MILE

.
o P

X Kk K K K K K K K K Kk Kk Kk K K K K Kk kXK X k % X

ok K K K K K Kk kK K Kk Kk k ok k Kk Kk K K KKK K XXX *

SPEED= 25.,0MPH

XKXEMISSION FACTORSXRX

, co 29, 796RAM/MILE
HC 2,58GRAM/MILE
NOX 2. 24GRAM/MILE

CRANK-EVAP HYDROCARBONS
THE SUM OF EXHAUST FLUS CRA

0.25 GRAM/MILE

2,93 GRAM/MILE

Kk kK K Kk K K K K K X * * ok ok K K ok K Kk K XK

NK~-EVAP HYDROCARBONS IS 2.83 GRAM/MILE

X K K K Kk X & % K ok ok k ok ok k ok ok ok k k k XKk X X

SPEED= 26 .,0MPH

**KEMISSION FACTORSKKX

co 28,806GRAM/MILE
HC 2, 496RAM/MILE
NOX 2.286GRAM/MILE

CRANK~EVAF HYDROCARBONS

0.25 GRAM/MILE

e

X %

Kk K K K X KK K KK

XK K K K K K K K K XK X KX

i

o &




fHE SUM UF BEAHRUDE FLUD LRARRTEYAP FIURULARBUND 10 e /4 bransolbe ‘ .
KK ok K kK K Kk Kk k %k Kk ok k kK %k K kK ok ok Kk kKX KX XK ® ok kK K K K XK Kk kK k kK kK Kk Kk ok ok K XK XK X XX ¥ %

9]

AVE SPEED= 27 .OMFH

KXKEMISSION FACTORSXXX -

co 27 .BAGRAM/MILE

HC 2, A40GRAM/MILE ) -
NOX : 2,32GRAM/MILE , o
CRANK~EVAP HYDROCARBONS 0.25 BRAM/MILE :

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCAREONS IS 2,66 GRAM/MILE CoAn
KK KRR KKK K K KK K KK Kk K K K K K K K K K K K K KK K X X KK K KK K K KK KK K KX X X KOk K kX

AVE SPEED= 28 ,OMPH

XXXEMISSION FACTORSEXX

co 26, 926RAN/MILE
HC 24, 326RAM/MILE
NOX 2.346RAM/MILE
CRANK~EVAFP HYDROCARBONS 0,25 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,58 GRAM/MILE
KKK KKK KK KK K KK K K K KK K K K KK K KK K K K K K KK K KK K KK K KK K K K K K KR K K R K K K X

AVE SPEED= 29 .0MPH .

XKRKEMISSION FACTORSXXX .

co . 26.04GRAM/MILE : : e
HC 2,24GRAM/MILE ) .

NOX 2,39GRAM/MILE

CRANK-EVAP HYDROCARBONS 0.25 GRAM/MILE

3 _ THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,50 BRAM/MILE .. . . - /
AR KK R KK KKK KK K E K K R KK K K K K K K X K X K K R K K K K K KK K KKK KR Kk KKK K X K XX

AVE SPEED= 30, 0HPH . .

KXKEMISSION FACTORSKRE

co 25, 196RAM/MILE
HC 24+176GRAM/MILE
NOX 2,436GRAM/MILE
CRANK~EVAFP HYDROCARBONS 0,25 GRAM/MILE

THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,42 GRAM/MILE
KKK KK KKK K KKK K K K K K K KK K K KKK, X K K K K K K K K K K K K K K K K Kk KK K KR K K K K K K

AVE SPEED= 31 .0MFH

*AkKEMISSION FACTORSXXX

co 24 ,39GRAM/MILE .
HC 2,10GRAM/MILE

NOX 2.466GRAM/MILE

CRANK-EVAFP HYDROCAREONS 0.25 GRAM/MILE
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PHE LU UF - BEAHAUDT FLUS URARK-EVAE HIDKULARKBUND LY ZeaD BRAN/MNLLE

“ K KKK KRR KKK KK R KKK KKK KK KK KKK K K KK K KKK X K K X X K K K KK K KX KX X K KK
@ AVE SPEED=  32,OMPH :
@ XXKEMISSION FAGTORSKKK . . .
co 23, 64GRAM/HILE :
o HC 2.036RAM/MILE | . .
NOX 2,49GRAM/HILE , o
CRANK-EVAP HYDROCARBONS 0,25 GRAM/MILE L
o THE SUM OF EXHAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,29 GRAM/MILE e
KRR RRERR R KR KKK KK KK KKK KKK, & KK K KK KK K KKK K X KKK KXk K KRR XK KX
© AVE SPEED=  33.0MPH
Q KXKEMISSION FACTORSXKX
co 22, 94GRAM/MILE
o HC 1,97GRAM/MILE
NOX 2,51GRAM/MILE
CRANK-EVAP HYDROCARBONS 0,25 BRAM/MILE
o THE SUM OF EXHAUST FLUS CRANK-EVAP HYDROCARBONS IS 2,22 GRAM/MILE
KRR R R R XK R R KK KK KK KK KK KK KK KK K K K K K K K KK KK KK KK K K K K K K X R K % KX X
o AVE SPEED= 34.,0MPH | L .
o XXKEMISSION FACTORSHKKK
co 22, 28GRAM/MILE po
o HC 1,91GRAM/MILE . _ .
NOX 2,54GRAN/HILE
- CRANK-EVAP HYDROCARBONS 0,25 GRAM/MILE
o THE SUM OF EXMAUST PLUS CRANK-EVAP HYDROCARBONS IS 2,17 GRAM/MILE
o .
)
O {
o
© .
o
o .
o




Appendix 2

Carbon Monoxide Emission Calculation

Tables
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GROSS VEHICLE

TABLE

2A

EMISSIDNS OF

CARBON MONOXIDE

: 1979
SEG MEN'!: PEAK HOUR PEAK B HOURS AVERAGE DAY
Length|Yolume | Sp. | EEF | CO. [Volume| Sp. | E.F co Volt.;me Se. | EE | CO

ID | (ft) |(x1000)|(mph}(gm/mi)|(kg /hr)i(cia0d) i(mph) (gm/mi) |(ka/hr)| (= 1020) [(mph) (gm/mi) | (kg /he)
1A, | 745 | 0.67|32|48.6 4.5« 474 33| 472 | 39| .30 |33 | 47.2 | 2.5 |
13 745 _ 8.75}1 33| 472 499 s5.34] 34| 488 '4-.33 9.301 34 | 45.8 | 2.51

2A "] 3o 0.b7}) 286 | 55.3 2.53] 474129 53.¢ 2.\7 9.30| 29 | §3.5 {42

28 30 0.7} 10 |135.3 6921 s34} 11 [123.3 561 23 | 11 {1233 V 3.28

2A 388 080 | 15 73.i 5471 867 ) 10| 883 | 463 | /1.ig| 16| 883 3.03

38 s60 690 |30 | 5.8 | 343| 631 |31 502 2% | 1.5 | 31 | 502 | 172

4A 532 0921 29 s53.5 | 49| 652 30| 518 427 | ,2.95 | 30 | 518 2.80

48 | 532 | 103 | 31| 502 S| 735 | 32 4L | 452 12.85 | 32| 486 | 2.3

sA | see | 092 |28 | 563 | 546 652 | 29| 585 | 470 | 28529 | s3.5 | 208
3. Sols 103 | 1% 80.2. 886 735 | 19 | 72 762 ] 12.86 )19 | 76.9 4.43

6A | s pdo | 2t | 708 | 689 | .26 | 22| 682 | 580} 1235 22 | 82 3.81

-8 s roz | 27| 522 | &3 | 705 | 20| 593 | s30 | 12.35] 28 563 | 3.09

7A 602 090 | 31 50.2 S5 | 6.26 | 32 45.(. 436 | 12.35 | 32 | 486 2,86

78 6oz l.oz | 31 | S0.2 5.4 7.05 | 32 | 48¢é 4.91 | 42,35 | 327] 48.6 2.86

oA | 309 | 0.78 | 24 | ¢35 | 290 sa0 | 2s | o3 | 24| 1o2s |25 | wia | 1el

88 309 0.8 ] 19 76.9 401! 416} 20 7306 334 | 1078 | 20 | 736 1.94
. 1A 45 o8 | 20| 73.6 393 446 ] 21 70.8 3261 2.20] 21| 708 2,14

98 4,5 577130 518 33| 525 | 31| so2 | 260 | 420 31| 502 1.52
oA |1979 0.b% 35 472 | 1203 466 | 34| 458 io, 64} 9.20| 34| 4s.8 6. 60
08 | 1978 | 077 | 33| 472 | 1342 525 | 34| 458 | 1132 %20 ) 34 5o 6.0

1A | 400 0595) 22 | ¢8.2 3.07 | 287 | 23| 658 242 | 735 |23 | 458 153
18 | 4oo 0595] 16| 88.3 | 3.98 | 3.87 |17 | 840 3.0 736 | 17 64',0 1.9%
12a | 315 | o.5%5| 22 | é8.2 | 288 3.87) 23} ¢sie | 2.2T| 735 | 23 658 | 144
‘128 | 375 0.595] 1% | 08.3 | 373 | 3.87| 17 | 840 | 2.9 | 735 |17 | 840 183 | | ,

_,.y:;‘
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TABLE 3A
GROSS VEHICLE EMISSIONS OF
CARBON MONOXIDE

1982  No- Build

SEGMENT |  PEAK HOur ' PEAK 8 HOURS AVERAGE DAY

Length|Volume | Sp. | EF | CO  [Volume| Sp. | EF €O |Volume|Sp. | EE | CO
ID | (ft) [{x1000)|(mph) (gm/m)|(kg /be) (x1008) |(mph) {(gm/mi)|(kg/nr) (x 1000} {(mph) (gm/mi) (xg/he)

1A 430 .00 | 30 39.7 | 3.23 | 540 321 372 | 215 .85 | 32 ] 322 .25

16 430 117 1 3 38.4 3,06 | b.o? 331 3e.i 2.26 | 4.85 | 33| 36.1 L2z

| s Leo 130 ] 397 | 237 | 5.60 | 32| 372 .57 485 | 32 ] 3722 092

18 | sis | 17 | s |z2ons | 1406|608 |33 30 | 302 | a5 |21 | 384 139

: ﬂ.l_“ 360 | 1.00 |15 704 430 | 560 |26 ) 454 | 237 | 285 | 26| 454 1 134

% . 2B 360 17 5 | zons | 107 _.l;,.‘os‘ 7| 2z | 796 | 285 | 4 .m.z' 3.86

| ,_3~A 368 | 30 |2 | 850 saz| 728 141 745 | syt lizes [is | 704 2130
- » .

. 36 | 388 | isa | | eea| 747|792 |28 | 424 | 343 |iaes |28 | a2t | 178

o 4AL 37 1.3 12 8s.0 041 | 864 129 | 410 | 037 :é.«; t 5 0.4 | o.33

i .4-5.1. 37 .80 | 1& ¢e1 ] o84} 736 |28 | 424 | . 031 1545 | 28 ‘ 42.4 'O.Zo

4A | 495 | 133 | /5 o4 | 100 | B4 |22 | 424 480 {1505 |20 | 424 | 208

4B 495 .80 | tb. 664 1,291 136 | 28| 424 '5.31 1545 5;’1 4'..,.0 z._a‘s

5A 566 1.80 5 7041 3.5 110.08 |27 | 434 .57 |17.85 |27 | 434 3.74

i
§]
]
=

58 566 | 292 |z |. 850 1932|1096 | 15 | To4 | 1075 [ 1785 | 1b | 66 | S5

oA s 159 (24 ] 745 | e o838 |17} _e3a | 790 [1Ses |1 | 587 | 442

éBV 571 | 13§ 4| ras 1440 4.63- 26 454 667 1 i5ps |26 | 4541 3.45

7A A 144 | 29| 410 | 627) 843 132 | 3722 | 409 425 |32 | 372 | 237
' Sl .70 | 29 4.0 74 230 | 32 37.2 443 | 425 |32 - 37.2 2.38

44 144 | 29 4.0 646 | 7. ‘13 32 372 030 | 1425 |32 | 372 | 0.8

41 w10 |12 1 850 12§ 830 | 32 ,'37.7. 240 |14.26 | 30| 327 | 0.20

38R | 309 1.59 |23 so4 | 469 | 9.28 | 25| 470 | 3231300 |25 | 470 181

85 309 | 120 | 12| 8s.0| 597 | 6.24 |14 | 745 | 343 |y300 |17 ] 634 | 223

44A, 45 143 | 14 | 7459 @l,x p32 |18 iz } 395 J nas 14 587 | 2.24

‘15 4.5 L32 | 29 410 425 | 4£.9% | 31 38.4 263 Jas | 3 38 4 1.41

pRsatecee ]
i
i
i

0A ].1a719 | 113 31| 234 | 16.26 ] L32 | 34 351 1057 | 1105 |34 35.1 517

';'oa 1919 ,,éz é; 3.4 19.00 { (.88 | 34 |- 351 .82 {1115 |34 | 351 1B




*w . - TABLE 38 Cconbinued)
GRoSS VEHICLE EMISSIDNS OF

wd | | CARBON MONOXIDE

982 Mo - guild

SEGMENT PEAK HOUR PEAK 8 HOURS AVERAGE DAY
Length|Velme | p. | £5 | o |Volume|sp. | E7 | O [volume| sp.| €7 | O
ID (‘Ft.) (x1000) (mpk) {gm/m'c) (kg /br) (xlaoo) (mph) (gm/ni) { kg/br) (= {a60) [mph) (gm/mi) (‘ka/ hr‘)
400 0.85 12 85.0 5,47 4:64 21 542. 2.63 7.7?5 T 21 54.2 144
400 4,20 ® 424.7 350 | 4.30 il 4:3__ . 446 795 |13 -74.1. 2.27
-124 375 085 | 21 ’54.1 37.7 ~4.&4‘ 22 152,2‘ b:zv.'l7‘ "7.45 'zz 52,2 ) 1.23
123 375 090 | 21 542 | 346 490 | 22| 522 | 224 | 795 | 22 | 522 .23
T - - -
e -
= n - _ -
.
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A ; . TABLE 4A
# ! . i . e

' GROSS  VEHICLE  EMiSSioNS oF

E CARBON MONOXIPDE
S
. 1982  BuiLp
. SEGMENT PEAK  HOUR " PEAK B HOURS AVERAGE DAY

Length{Yolume | Sp. | EF | Co Volume Sp- | EE | Co Volume Se. | EEF | CO
(FL) [{x1000) | (mph) (gm/mi)|(ka /or)fc1006) mph) (gm i) |(ka/me )| (x 1000 (raph){ (gm/eni) | (g /he)

7451 100 | 3e | 397 | 560 | 560 |32 | 372 272 | 185 T32 ] 322 | 2.9

745 L 17 130 564 | 034 | eos (33 ] seq | 39z | 185 |33 | 30, 2.1t

360 .00 } 27 | 439 299 | s¢0 {29 ) 40 | 198 1.8 | 24| 410 i

28 1360 | 7 1 a iz 897 [6o8 |0 | iees | 5.3 | 485 | 10 | 1ons | 1se

3a.. | 308 | 130 |14 | ws| ziz |22 | 16| s 490 |ass s ] ved | 20
29

38 | 386 | 1sz2 4o | 458 | 792 | 31| o4 | 2.3 |izss |31 | 384 | 1sz

»s % 4»'A 532 1.53 lﬂ5 »‘7«;.4 Io.ﬁéy 8.64 28 42.4- ’5,)5 .;5./5 28 414- *2.83
%} 48 532 180 7.‘1 Mo | 744 .?.3”5 -31 .3;.4- ,4‘.'5‘? 5.8 3: 38.4 'z._‘_u'
& :5/\ 566 1.80 | 15 4 )a,sg ,"/0.08‘-, >1>7 ,'.+3.'?v 5;.57 :735 ‘2.2._ ..4?;.7_ 37:
.58 566 | 202 | 12 ' 85.0 | 1132 110.% 05‘ 70.4 | 1075 | 1795 Ik 'c,a.? 56s
: ] .
- eh | s7L ) st [ 4| ras | e | ae |7 | 39| 790 ises 114 w7 | 44z
; .w s71 I.ESF t"ﬂ: 745 54.’10 é.ét 1@ 454 647 15.65 ?.W -45':4 43.4:€V '
A ser | e an| s | eer| wis fea | e | aa | aas (e | e | 05
% | .13 561 L0 | 29 41,0 74t 890 {32 | 322 | 443 1425’ 32 3722 | 229
RN IR Y PR AT RV (PP P R I IO ) R
718’ 41 170 § 12 éso 12 | 830 | 32 22| 040 | 1425 |30 | 3927 | o0.ze
--M - 309 159 123 ] s84 | 469 %28 a5 | 470 | 3.28 | 1300 | 25| 470 | rm

31 M20 412 | gso| 54T | 624 |14 | 45| 240 300 |47} 639 | 2.23

45 W13 ) 14| 45| 662 437 . e 6.2 3..‘!5‘ ras 19 | 537 | 2.24

415 L32 ] 29 4.0 | 425 | 63% | 31| 384 243 | s 3 384 | 1.4

oA | 1119 L3 |3y 384 | 16.26 632 14 35,1 | 10.57 115 ) 34 ] 350 617

108 1919 1 132 | 3¢ 384 | 1400 | &93 34| 351 »u.sz. 15 |34 | 351 | 618 -

i
|
i
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TABLE 4A

' GROSS VEHICLE EMISSIONS OF

CARBON MONOXIDE

. 19%2 BuiLp

SEGMENT PEAK HOUR - | PEAK ® HMOuRs AVERAGE DAY

Length|Yolume | sp. | £F | co |volume|sp | € | co |volume|se. | R | CO
('Ft.)‘ {x1000) (mpﬁ) (gm/mi) (kq /v (x!ooo') (mph) (gm/mi) { kg/br) ( j0oD) ("‘P"‘) (9,,,/,,,;) (ka /hr)

745 ) 100 | 30| 317 | 560 | 560 |32} 5722 | 272 | 185 |32 | 322 | 2.7

745 | 1.7 § 30 | 384 | 434 | o8 |33} sen | 392 | 185 |33 | Jed | 2.

2a | 360 | toolz7 ]| 423 | 299 |50 |22} 4{.07 ag | ass |20 410 | L6
28 | 360 | w7 | al izl 837 |cos |10 ] s st | 285 |10 | oo | 208
a | oses | uso | e ) s lziz |2z | e | s | age [unes |5 | et | 2se
a5 | s8e | rs2|2a | 40| 458 |79z | 31| e | 293 |izes |31 | 384 | 152
4»~A 532 1.53 15 ”'75.4 10.%5 8.64 28 . 41.4 5,15 ‘/;,:-5 28 4—14— { ;.as
48 532 neo |l 2a | 4o | 744 136 A3l 3.4 ;4'.5‘7 /5’./3 3! 38.4 'ziéc'
sa | s | 1so 15| w4 inse 1008 | 27| 451 | w7 | mas |22.| 452 -
. Uss | see | 22| a] ss0] 3202 {15 | 704 | 1075 {1295 |1e wi | ses
o | s | ey | e | s | e | ase [ | st 210 |isus |12 s | 4z
8 571 .85 14- 745 14.90 ;r.(;t zaa 454 —647 15.65 ’W 454 3;5 '
92 | ser | a4 ]2a| 4ol 627 213 |2 | 372 Y _‘;'4..':}' 32 | 372 | 237
18 5ol 170 | 22 41,0 2411 890 |32 ) 172 4.4‘3 14.2? 32 37.‘7. 2.28
fr T -t A’ 41 1;44- 29 410 _”b_.46 213 3.i A_é?-i 0.30 ,:4‘25 32- 372 "a.lrs.
1 78’ 41 170 | 12 ‘ és,o 12 | 830 | 32 372§ 0.40 | 1425 | 30 397 | o0ae
.. BA . 309 159 | 23 56.4- 4691 9 28 | a5 470 | 3.23 | 1300 } 257 ] 470 | L3l

34 rzofjial sso] 597 | 624 |14 | 75| 2.4 30 |17 639 | 2.23

45 w3 | 14| was| 62| ez { o | 2| 398 | s |a | 587 | 22

415 132 | 29 410 | 425 | 638 | 31 | 384 263 | 05 | N 384 | L4t

oA 1979 L3 )3y 334 | 16.26 532 14 - 35.t 10.87 } 1125 | 34 | 3s.1 6,17

108 1979 | 132 | 34 384 | Yoo | 628 | 54| 351 HE2Z | s |34 | 3501 L.18 -
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TAsLE 4A Ccontinued)

co

1.23

.32

215

B GRoSS VEHICLE EMISSIONS OF -
CARBON MONOXIDE
) 199z Build
‘ceemenT | - PEAK Hour | PeEAx ® Houwrs . AVERAGE DAY
. Length|Velume | sp.| £F | co |Volume|sp | €7 | €O [Volume | Sp. EE
ID | () [(x1000) (ophY (gm/rmi)|(ka /nr)](ic00) [(mph) {(gem femi) (kg/br) (’i 1800) [{mph)l (gm/mi) |(kg/hr)
1A | 400 0.5 ;( 54.2 “3.4'1 464 | 22 | 522 | 231 .77.7; T 22 51.‘_1
ng | 4oo 0.70 l0 1005 | 6.85 | 490 tl ‘7;9 | 425 795 | 14 7,'4.5
yzzA 375 ' o.5§ :U 7 54.2 3.1;1 4.<6;$ ;zz 522 ,i.l'& '_7.‘75 zi 522
128 378 0.90 ZIV 54,1 3,46 480 | 22 _,.52,1._ 2.24 7.95 Azz 52.2
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TABLE 5A

GRoOSS VEHICLE EMISSIONS OF
CARBON HONOx\Da
/997  Mo- Buiep

s
| stameNT PEAK HOUR " PEAK ® HOURS " AVERAGE DAY
Length|Volume | Sp. | EF | CO  [Volume} Sp. } E.F CO [Yolume|Sp.| EF | CO
(£t |(xtoc0) ('"P“)Y(ef-'/m?) (kg /5¥)|(1000)  {(mp) [(gm/imi) | (1g/ hr){ (= 1600 {(rmpk) (g |(kg/e)
145" 1.32 | 27 18.4 “3.43 T.04 | 28 1.8 #.z.z. 12,45 '30 et} a7
oS 14 I7‘ 264 | o.bn | 768 21 vz | o385 245 | 30| 167 | 0018
too RN ] & q2.3 | 12,48 | 7.6% |23 11z | 305 | iz4 11‘1 \'7.1._ 1,44
1" 40 pia ) 4] s | oe3] 7-6¥ | 7 5:L.o 0.45 | R%5 | 1 1204} 0.9
‘ ' _11;., 360 § 032 Li _,zpb 257 |.7.04 | A | za% W51 b 12,49 1 23] .20 033
i ‘, Lrs 3-ba 2119 4. i 42,3 7,49 1768 7 %é.g 4,03 | 12.45 ‘1' . 4221 195
:,;,;a 388 1,59 10 40.2. ;1.67 8,.8_8 o | 40.2 ‘.3.,21 'lé‘.us " 13 3221 W76
, G | ses | e | i | zms | 342 ato | 21 | 2 | 207 | 1ses| 25| ar | ves
48 | b2 1.84 | 10 _43.1_ 3.67 | )_o.au 26 | 1do_}._LA7 v‘s.zf 26 ] 110 | 080
‘4}5_ _ 148 a6 ‘l.b 215 150 1 1h27] 22| 2.8 :,_q.qo 825 | 26 . 19,0, .0.4;
%Al 270 .34 15 282 70 | 0.4t | 24 4.0 '-.1-31 82527 ] 84 0.77.
:‘_*6_' 1 384 196 »L M7 721 mh‘.z? 22 ua ;3“ _1‘5.:5_ ,_2‘5 Y 1.4:_:
“oa | 'see | 119 RS 045 | 2o |26 | 1o g | 1970 |26 | w0 | v
58 | see | 27| W] ean | 1505 | 2re s | sz | @0 [ 14| 04| 227
:ZA_ 571 176 |14 ] 3o+ " 51‘7 _.-_‘1;;1-2« -13 322 428 | 1740 |17 264 2.32
66 571 193 | 14 304— 6351 wiz J25| a7 | 313 1740 | 25t 117} 13
"oz 63 |27 | 18.4 | 342 » .ot | 31 12| 209 15,4571 31 . 16.2- '-'10
5b| 197 1 27 .718.4» 346 24.541 31 6.2 | 2.9 15.45° | 2 1. 2. 113
a1 ] Lo | 4z | oss| 4543} e 0.4 | 15.45) 28 | 1722 | 0.0
_8a | 344 1ed L2t | 226 | 224 | 129 24| 204 | 1ar | ais 2k | 204 | 07
QB 30‘1. I:N«V \0 402 2,64 5713 | 322 42 | 1495 1k | 275 1.06
i -:jh 45 L.ob " ‘—z’s.q 3,07 saz |17 | 24 Led | 1045 | 123 | 253 0.1Z
sy :_51 4 | 124 2k} 120 45 | 6.4¢ 36, a7 1.04 o4 | 30 | 167 | o.58
__.LOJ-L a1 | b |28 | 128 | 707 Teaz |32 ] sz | 446 | 0] 52 157 | 2.0
] ' 5 | aan | 1aa |28 | mp | 827 | wes |32 sy | 489 | weslaa| 57 | 260
d . -




TABLE SA (continued)

o GRoOSS VEHICLE EMISS(ONS OF
‘ B CARBON MONOXIDE
1992 Mo~ Buwild
SEGMENT PEAK HOUR PEAK & HOURS " AVERAGE DAY
Length|Yolume | Sp. | EF | CO Volume | Sp. | EF-| CO |Volume | Sp. |. R | CO
(ft) {({x1000) (mph) (gm/m'-) (kg / br) {x1000) (mph) (gm/mi) {kg/hr) (u‘moo) (MP}\) fQM/'m) (kajh,-)
400 /-’3- Ii 743 3’..07" G.;é lf;‘ -1-&3--' .§.14 :3.50. 1% 25‘.3 l.;zo
4o0 142 "o 44,3 ‘5,39 é,os 8 ,41.3 377 | 13.b0 1Z '34,3 1.85"
275 4z | e | 493 | 265 | 809 | 19 ] za4_| L5Y 3% |17 ] 264 | 082
375. 18 119 244 | 204 | 800 19| za4 | 173 | 1300 | 21 | 226 | 095
128 | 100 142 | 19 24.4 D.'bb 8.0¢ 19 ] 244 | 047 | 1300 11 | 24.4 0.25
™ - - - .
| T B B -
g - . - - .
| ] ] ) o i
«««««« g 1. __:_‘ - - -
. S -
. ol [ TS S A NS B
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TABLE 6A

o ' CARBON MONOXIDE

1492 BuiLb

(SEGMENT | PEAK HOuR  PEAK ® HOURS AVERAGE DAY

Length{Volume | Sp. | EEF | CO Volume.| Sp. | EE.R | CO [Volume| Sp. | E.F | co
('Ft.). (x1600) | (mph (grm/emi) (ka /o)l Gc006) [mph) {(gm i) [ (kg/hr) (x 1600) {{mph) (gm/mi:) (wg/nr)

945 | 432 130 o7 | 2t | 10431 | ez | 202 | 12457 32 157 | 217

705 149§ 31 o | 257 } 768 | 32| 157 | 202 | 1245133 | 52| 08

13’ 40 119 8 4.3 | 044 2681 32) . 157 | 045 | 1245 ] 31} 162 | o.08
2A 360 32 | 24| 204 | 084 | 7204 }27]| 184 | 113 12451 291 V1.8 | 0.65

J.\.B_ :'2,,0,’,0 Lig _6 413 | 400 | 78 | T .‘.44},- 294 . ,_‘;3-.45 Lé. 402 J;s_;.f,.

3a | 388 | 1se] 10 ez | Aer 0892 | saa | 2se | 1ses 4| 34| 157
38 | ses | 169 26| Mo | 236 | ase|za| ma | L84 eis| 30| W | e
an | a7 | sl 0| wz | osz Toat] 2o | e | om | 83w 20| v | o

| 4g | sl e | a7 | wa | ror | naz|ze | vz oot | ig2s ~_“J__L.. x| oza |
i | aas | rgelas| e | ses | ot |ae | e | 236 | 6as| 28 TR
| ot A .

L ag | 384 | 19| 6| 47| 222 |27 30 b7 | 257 | igas| 28] e | L2

i | sa = 1,99 —!‘4?_;4 648— 020 | 26 140, N.':}.\é a0 | 26| 190 | 12
“og | sio | 217 | o ea7 |1505 | a6 |t o | vz | 1t |04 | 304 | 327
LA 571 176 | 14} o4 579 | 942 | 13 | 322 | 438 1740 L7 444— _z;jz
o | su | 1as | 14| s | 635 |om | as| w7 | an e | ax [t | s

74 6oz | 1e3 1271 184 | 342 sgt | 21 | ez | zoa | sas| 3| ez | 120

561 17 | 27 184 | 346 154 § 31 b2 | a0 15451 31 bz | 113

4 177 | 1o 402, | 0.55 454 | 31 1z | 019 1546 | 24| 172 o.10

309 16d | 21| 228 | 224 9.28 | 24 | z04 | 147 | 1415 | 24 204 0.7

209 | 141 |10 ]| 402 26t | 57013 | 322 | 042 | s e | 2zs | 10

qp | 45| ros |11 | 2ed 307 | sa2] 17| 264 | 164 | 1045] 18 | 253 0.92

98 as | paslze ] o | vem | pde| 30| w7 | 101} 04530 .7 | 0,62
f oA | 17179 106 | 28 17.8 | 7.07 592 32 | 157 4461 0451321 1557 | 2.60
08 1979 | 124 | 28 178 8.27 L4% | 32| 157 459 | 18.457) 32| 15.7 | 2.bo

T

<




S © TABLE (A (condinued) o P

T GRoOSS VEHICLE EMISSIONS OF

. o CARBON MONOXIDE

erement | PEAK Hour | TPeAk ® Hours | AVERAGE Dar
. Length|Yolume | Sp. | EF | CO Volume.| Sp. | E.F. CO [Volume | Sp. | E.F co
(FE) |(x1000) | (mpR) (gmymi)|(ka /br)|(c1000) [imph) (g} (ca/ ) | (= 1020 lemph)| (gmfmi (g r)
“4”' 1.18— lb z;z >171L Q:ao 11 zz(. 1L.74 '__az.Lo, '1.1. },21’.9_ ,_0,57
to | an | arz | aze | sos | 1] 709 | 292 | e | 04| 04| 150
Can L s | o (T [ aer [ zo# | soo |2 | 226 | ia | s | 2238 |Lote
>>z a. 378 /.42.- 1‘1 24.4 | 246 a.'nB 2t zzb 1.;‘3  {3.4¢ 22 ana o.7a~
T KA S M DTN PR N R R
; . R ] — o - N
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Appendix 3

CALINE-2 Computer Printouts

(22 Degrees and 0 Degrees)

e i)




FAGE.
CALINE

1 31-Jul-80
2% CALIFORNIA LINE SOURCE DISFERSION MODEL-»
REVISED JANUARY» 1975

Tngh
VARIAEBLES
VFH= 2170
EF= 142 GMS/MI
= ‘2 MPH
PHI= 22 DEGREES
= 0 FEET
CLAS= 4 <
= 24 FEET

i
|
i

GULF BLVYD SOUTH OF 107TH: 1982 NO BUILD - PEAK HOUR

FREDICTED CO CONCENTRATION (PFM)

RECEFTOR | DISTANCE PERFENDICULAR

HEIGHT TO HIGHWAY (D' FEET)

(Z FEET) 10 20 30 40 70
30 13.9 13.5 13.1 i2.8 11.6
20 17.35 16.0 i5.1 i4.4 12.9
15 19.7 17.4 146.0 15.2 13.4
i0 21.9 18.7 16.8 15.7 13.8

S 24.2 19.9 17.5 16.2 14,2
0 24,2 19.9 17.5 16.2 14,2
MIXING CELL CONCENTRATION = 30.2 FFM

- GULF BLVD SOUTH OF 107TH: 1982 NO BUILD - OFF PEAK HOUR

VARIABLES
VFH= 1359
EF= 26
= 2
FHI= . 22
= 0
CLAS= 4
= 94

VoS

GMS/MI
MFH
DEGREES
FEET
(m
FEET

PREDICTED CO CDNCENT@ATIDN (FFM)

GULF ELVD SOUTH OF 112TH: 1982 NO BUILD - FEAK HOUR

VARIAELES
UFH= 3920
EF= 78
= 2
FHI= 22
= 0
CLAS= 4
= 94

\\)\'%

GMS/MI
MFH
DEGREES
FEET
(I
FEET

RECEFTOR DISTANCE FERFENDICULAR
HEIGHT TO HIGHWAY (DI FEET)
{Z FEET) 10 20 30 40 70
30 5.9 S.7 5.6 5.4 4.9
20 704 6.8 6;4 601 pu X |
iS 8.3 7.4 6.8 G+4 5.7
10 2.3 7.9 7.1 6.7 5.9
S 10.2 8.4 7.4 6.9 6,0
0 10.2 8.4 7.4 5.9 640
MIXING CELL CONCENTRATION = 12.8 FFPH
FREDICTED CO CONCENTRATION (FFM)
RECEFTOR DISTANCE FERFPENDICULAR
HEIGHT TO HIGHWAY (It FEET)
(Z FEET) 10 20 30 40 70
30 i3.8 13.4 13.0 12.7 11.5
20 17.3 15.9 15.0 14.3 12.8
15 19.5 17.3 15.9 15.0 13.3
10 21.7 i8.5 16.7 15.6 13.7
5 24.0 19,8 17.4 16,1 14,1
0 24.0 19.8 17.4 16,1 14,1

MIXING CELL CONCENTRATION = 29.9 FPFM

100

10.2

11.3
11.7

2,0
12.3
12,3

100

bR O 0O

aaaa b b
* & o *

100

10,1

i1.6
12,0

12,2

12,2

al & oal,



“) FAGE 2 31-Jul-80
CALINE2: CALIFORNIA LINE SOURCE DISFERSION MODEL,
- REVISED JANUARY, 1975

1

GULF -BLVD SOUTH OF 112TH: 1982 NO BUILD - OFF FEAK HOUR

FREDICTED CO CONCENTRATION (FPFM)

UARIAELES RECEFTOR DISTANCE FERFENDICULAR
HEIGHT TO HIGHWAY (DI FEET)
- UFH= 2444 (Z FEET) 10 20 30 40 70 100
EF= 58 GMS/MI
= 2 MFH 30 6.4 6.2 6.0 5,9 5.3 4,7
FHI= 22 DLEGREES 20 8,0 7.4 6.9 be6 5.9 5,2
= 0 FEET 15 9.1 8,0 7.4 7.0 6.2 5.4
CLAS= a(m o0 10 10.1 8.6 7.7 7.2 b4 5.5
= 94 FEET 5 11.1 9,2 8.1 7.5 645 5,7
0 1.1 9.2 8.1 7.5 6.5 5.7
MIXING CELL CONCENTRATIO

N = 13.92 FPHM

<4 GULF EBLVD SOUTH OF 107TH: 1982 BUILD - PEAK HOUR

FREDICTED CO CONCENTRATION (FFM)

VARIARBLES . RECEFTOR DISTANCE FERFENDICULAR
s A HEIGHT TO HIGHWAY (D' FEET)
UPH= 2170 ~ (Z FEET) io 20 30 40 70 100
EF= 81 GMS/HMI :
U= 2 MPH 30 8.0 7+7 745 7+3 b6+ 6 5.8
FHI= -~ 22 DEGREES 20 10.0 7.2 8.4 8.2 7+4 4.4
H= 0 FEET i3 i1. 2.9 Z+1 8.6 747 627
CLAS= 4 (I 10 1..&\.! 10.7 2.6 7.0 749 6.9
W= 24 FEET S 13.8 11.4 10.0 2.2 8.1 7.0
0 13,8 11.4 10.0 Z.2 g.1 7.0
MIXING CELL CONCENTRATION = 17.2 FPFPH
GULF ELVD SOUTH OF 107TH: 1982 RUILD - OFF FEAK HOUR
FREDICTED CO CONCENTRATION (PFM)
VARIARLES Yaé RECEFTOR DISTANCE FERPENDICULAR
HEIGHT TO HIGHWAY (o1 FEET)
VFH= 1359 (Z FEET) i0 20 30 40 70 1060
EF= 72 GHS/MI '
= 2 MPH 30 4.4 4.3 4,2 4,1 3.7 3.2
FPHI= 22 DEGREES 20 S+5 Sl 4,8 4.6 4,1 3.6
= O FEET i5 6:+3 S5 5.1 4.8 4.3 3.7
e CLAS= 4 (1D 10 7.0 5.9 5.3 5.0 4.4 3.8
‘; = ?4 FEET S 7:7 6:+3 S.6 5.1 4.5 3.9
k 0 7.7 643 5.6 5.1 4.5 3.9
MIXING CELL CONCENTRATION = 2.6 FPH
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PAGE 3
CALINEZ2?

VARIABLES
UFH= 2510
EF= S92
= 2
FHI= 22
= ' [s)
CLAS= 4
= 24

VARIARLES
UFH= 1744
EF= 41
U= 2
FHI= _ 22
= O
CLAS= 4
= 94

VARIABLES
UFH= 4140
EF= 75
= 2
FHI= 22
= 0
CLAS= 4
= 94

31-Jul-80

GULF BLVI SOUTH OF 107TH:

GMS/MI
MPH
DEGREES
FEET
(I
FEET

GULF BLVD SOUTH OF 107THS

GMS/MI
MFH
IEGREES
FEET
(I
FEET

GULF BLVD SOUTH OF 112TH?

GMS/MI
MPH
DEGREES
FEET
(
FEET

1975

CALIFORNIA LINE SOURCE DISPERSIDN MODEL »
REVISED JANUARY:

1992 NO BUILD .- PEAK HOUR

FREDICTED CO CONCENTRATION (PFM)

RECEFTOR
HEIGHT
(Z FEET)

30
20
15
10

S

0

MIXING CELL CO

io

b47
8.4
2.5
10.5
11.6
11.46

DISTANCE PERFENDICULAR

TO HIGHUWAY
20 30
- ¥ 6.3
7.7 743
8.4 7.7
7.0 8.1
Z:6 8.4
2.6 8.4
NCENTRATION

1992 NO BUILD - OFF PEARK HOUR

(D FEET)

40 70
6.1 S.+6
6.9 6.2
7+3 6.5
7+6 6.7
7,8 6.8
7.8 6.8

= 14,5 PFPHM

PREDICTED CO CONCENTRATION (FFM)

RECEFTOR
HEIGHT
(Z FEET)

30
20
iS
10

S

0

MIXING CELL CO

i0

3.2
4.1
4.6
S.1
S.6
S.6

DISTANCE PERFENDICULAR
TO HIGHWAY

20

3.1
3.7
4,0
4.3
4.6
4,6
NCE

+
+
L}
L
*
4
C

NTRA

N

1992 NO RBUILD - FEAK HOUR

(I FEET)

40

WO NDO

= 7

FREDICTED CO CONCENTRATION (FFM)

RECEFTOR
HEIGHT
(Z FEET)

30
20
iS5
i0

S

0

io

14.1
17.7
19.9
22,2
9450
24.5

DISTANCE FERFPENDICULAR

TO HIGHUWAY

20 30
13.7 13.3
16.2 15.3
17.6 16.2
i8.9 17.0
20.2 17.7
20.2 17.7

MIXING CELL CONCENTRATION

(I FEET)

40

i2.9
14.6
15.3
15.9
16.4
16.4

= 309

70

11.7
13.1
13.6
14,0
14.3
14.3

5 FPH

100

4.9
S.4
S+6
5.8
9.9
5.9

100

2.4
2.6
2.7
4—’8
2,9

‘-09

100

16.3
11.4
11.9
12.2
12.5
1..04



FAGE

4

CALINE2:

VARIABLES
UPH= 2743
EF= 44
= 2
FHI= 22
= 0
CLAS= 4
= 94

‘VARIABLES
VPH= 2510
: EF= 34
U= 2
FHI= ~ 22
= 0
CLAS= 4
= 94

s 5

Fi 3

VARIAELES
UFH= 1744
EF= 32
= 2
FHI= 22
= 0
CLAS= 4
= 94

' 31-Jul-80

GMS/MI
HFH
DEGREES
FEET
a
FEET

GMS/MI
MPH
DEGREES
FEET
(I
FEET

GMB/MI
. MFH
DEGREES
FEET
(1
FEET

CALIFORNIA LINE SOURCE DISPERSION MODEL»
REVISED JANUARY» 1973

GULF BLUD SOUTH OF 112TH: 1992 NO BUILD - OFF FEAK HOUR

PREDICTED CO CONCENTRATION (FFM)

"~ RECEFTOR

HEIGHT
(Z FEET)

30
20
iS5
10

S

0

MIXING CELL COD

10

VONOU
> * * & &
oG

Z+5

DISTANCE PERPENBICULQR

TO HIGH
20

T3
6543
6.8
7.3
7.8
7.8
NCE

NTRA

: GULF BLVD SOUTH OF 107TH: 1992 RUILD - FEAK HOUR

WAY

N

(I FEET)

40 70
5.0 4.5
S.7 Sl
9.9 5.3
6.2 S.4
6.3 Se6
63 O+6

= 11.8 FPM

FREDICTED CO CONCENTRATION (FFM)

RECEFTOR -
HEIGHT
(Z FEET)

30
20
15
10

5

0
MIXING

DISTANCE PERFENDICULAR

TO HIGH
10 20
3.9 37
4.8 4,4
5.5 4,8
641 9.2
6.7 5.3
647 S5

CELL CONCENTRA

Hay
30

6

2
P

3
4
4,4
4,6
4,8
4.8
TIO

Ed
»
+
b 4
*
+
I

N

‘GULF ELVD SOUTH OF 107TH: 1992 BUILD - OFF PEAK HOUR

(D' FEET)

40 - 70
3.5 3.2
4,0 3.6
4.2 3.7
4.4 3.8
4.5 3.9
4.5 2.9

8.4 FFHM

FREDICTED CO CONCENTRATION (FFM)

RECEFTOR
HEIGHT
(Z FEET)

30
20
15
10
S
0
MIXING

10 .

2,5
3.2
3.6
4,0
4,4
4,4
CEL

L4
+
*
»
L4
*
E

DISTANCE FPERFPENDICULAR

TO HIGH
20

2.4
2.9
3.2
3+4
3.6
3.6

WAaY
30

2.4
2.7
2.9
3.0
3.2
3.2

L. CONCENTRATION

(D' FEET)

40 70
2.3 2.1
246 2.3
2.7 2.4
2.8 2.5
2.9 2.6
2.9 246

o
*
4]

100

Hobb b DD
* & & @+ @
VRN LO

100

(SO SN RAE OO N
¢ & » v+ &
b GLR 0



FAGE

CALINE

1
2 CALIFORNIA LINE SOURCE DISFERSION MODEL»

REVISED JANUARY»

31-Jul-80

1975

GULF BLVD SOUTH OF 107TH: 1982 NO BUILD - PEAK HOUR

VARIAELES
UFH= 2170
EF= 142
= 2
FHI= 0
= 0
CLAS= 4
= 94

GULF BLVD SOUTH OF 107TH:

 VARIAELES
VPH= 1359
EF= 94
U= 2
FHI= < 0
H= 0
CLAS= 4
W= 94

GMS/MI
MPH
DEGREES
FEET

¢m

FEET

b

W

GMS/MI
MFH
DEGREES
FEET
(I
FEET

RECEFTOR
HEIGHT
(Z FEET)

.30
20
1S
10

S

0

MIXING CELL CONCENTRATION

RECEFTOR
HEIGHT
(Z FEET)

30
20
15
10

5]

0

MIXING CELL CONCENTRATION

PREDICTED

10

15.9
19.7
22.0
24.4
26.8
26.8

10

Ol N

4+
+
+
+

O 0 W0

i
11.4
11.4

TO HIGHUWAY

20 30
15.3 14.9
i8.0 16.9
19.4 17.8
20.8 18.46
22.1 1%.4
22,1 19.4

1982 NO RUILD - OFF FEAK HOUR

CO CONCENTRATION (FFM)

DISTANCE FERFPENDICULAR

(I' FEET)

40 70
14.4 13.0
i6.1 14.4
16.9 14.9
17.4 15.4
17.9 15.7
17.9 15.7

= 33,4

FREDICTED CD CONCENTRATION (FFM)

DISTANCE PERFENDICULAR

. TO HIGHWAY
20 30
645 6.+3
7+6 7.2
8.2 7+6
8.8 7.2
?:4 8.2
?.4 8.2

GULF BLVD SOUTH OF \112TH: 1982 NO BUILLD - PEAK HOUR

VARIABLES

UFH= 3920
EF= 78
U= 2
PHI= o
H= 0
CLAS= 4
W= 94

“
>

GMS/MI
MPH
DEGREES
FEET
(m
FEET

RECEFTOR
HEIGHT
(Z FEET)

30
20
13
10

S

o

MIXING CELL CONCENTRATION

(Il FEET)

= 14,

~J
O

N N N N N
- - L 3 - L ] -

WAL= WU

o
pc <

1

PREDICTED CO CONCENTRATION (FPFMD

10

15.8
19.5
21.9
24.2
26.6
26.6

DISTANCE FERFENDICULAR

TO HIGHWAY

20 30
15.2 14.7
17.9 16.8
19.3 17.7
20.6 18.5
21.9 19.2
21.9 19.2

(' FEET)
40

14.3
16,0
16,7
17.3
17.8
17.8

= 33

70

12.9
14.3
14.8
135.2
15.6
15.6

1 PFH

FFPH

100

12.6
13.0
13.3
13.4
13.6

100

4.8
F.3
]
5.6
S.8
5.8

100

11.3
12.5
12.9
13.2
13.5
13.5



FAGE

CALINE

GULF. BLUD SOUTH OF 112TH! 1982 NO BUILDN - OFF FEAK HOUR

2
-
23

31-Jul-80

REVISED

VARIAERLES
UFH= 2444
EF= S8
= 2
FHI= 0
= 0
CLAS= 4
= ?4

GULF BLVD SOUTH OF 107TH: 1982 RUILD - FEAK HOUR

VARIAELES
UFH= 2170
EF= - 81
U= 2
FHI= -« 0
H= 0
CLAS= 4
W= 94

GMS/MI
MFPH
DEGREES
FEET
(I
FEET

GMS/MI
MFH
DEGREES
FEET
(I
FEET

RECEFTOR
HEIGHT

(Z FEET)

30
20
15
10
5
0

MIXING CELL CONCENTRATION

RECEFTOR
HEIGHT
(Z FEET)

30
20
13
i0

5

o

MIXING CELL CONCENTRATION

1975

CALIFORNIA LINE SOURCE DISPE
JANUARY »

10

7+3
?.1
10.1
11.2
12.4
1i2.4

10

2.1
11.2
12.6
13.9

15,3 7

15.3

RSION MODEL»

TO HIGHUWAY

20 30
7.1 6.8
8.3 7.8
8.9 8.2
Y- 8.6
i0.2 8.9
10.2 8.9

TO HIGHWAY

20 30
8.8 8.5
10.3 ?:6
i1.1 10.2
11.%9 10.6
12.6 11,1
12.6 11.1

GULF BLVD SOUTH OF 107TH! 1982 BUILD - OFF FEAK HOUR

VARIABLES
UFH= 1359
EF= 72
= 2
FHI= 0
= 0
CLAS= 4
= 94

GMS/MI

MPH
DEGREES
FEET
1§1p
FEET

RECEFTOR
HEIGHT
(Z FEET)

30
20
15
10

S

0

MIXING CELL CONCENTRATION

10

S.1
6.2
7.0
7.7
8.5
8.5

TO HIGHUWAY
20 30
4.9 4,7
S+7 S+4
6.2 S.7
6.6 5.9
7.0 6.2
7,0 6.2

(I FEET)
40

IO 0O B> O

DISTANCE FERPENDICULAR

(I FEET)
40

8.2
P2
P46
?.9
10.2
10.2

DISTANCE FERPENDICULAR

(D' FEET)
40

4.6
Sl
5.4
5.3
5.7
5.7

NN N O O O

15.4

19.0

10,6

DISTANCE FERFENDICULAR

000N
¢ + e & @

TMOSOMUME b

bbbl

FREDICTED CO CONCENTRATION (FPFM)

7

L - - - *

VIR 0O O

PREDICTED CO CONCENTRATION (FFM)

~N
<O

FREDICTED CO CONCENTRATION (FFM)

7

- L d * - - »

OOOVUNO

o

Fi

FM

0

FEM

100

LI S 2

o o0uan
Ol OW IR

100

NNN NN O
* = * v @
Wb

1¢0

bbb SO
- +* - - -+ >
Gl R = OO



v FAGE 1 31-Jul-80
| CALINE2: CALIFORNIA LINE SOURCE DISFERSION MODEL
REVISED JANUARY, 1975 »

GULF- BLVD SOUTH OF 107TH: 1992 NO BUILDF— FEAK HOUR

PREDICTED CO CONCENTRATION (FFM)

VARIARLES RECEFTOR DISTANCE PERFPENDICULAR
HEIGHT TO HIGHWAY (I FEET)
UFH= 2510 - " (Z FEET? i0o 20 30 40 70 100
EF= 59 GMS/MI '
U= 2 MPH 30 7.7 7.4 7.1 6.9 6.2 5.5
FHI= 0 DEGREES 20 2.5 8.6 8.1 7.8 6.9 6.0
, H= 0 FEET 1S 10,6 23 B.b 8.1 742 6.2
W= ?4 FEET 3 12.9 10.6 2.3 8.6 75 6.5
;i MIXING CELL CONCENTRATION = 16.0 FPPH

GULF BLVD SOUTH OF 107TH: 1992 NO BRUILD - OFF PEAK HOUR

1 FREDICTED CO CONCENTRATION (FFM)

.VARIARLES RECEPTOR DISTANCE FERFENDICULAR
oy HEIGHT TO HIGHWAY (D FEET)
| UPH= 1744 ~ (Z FEET) 10 20 30 40 70 100
it EF= 41 GMS/MI '
U= 2 MPH 20 3.7 3.6 3.4 3.3 3.0 2.6
FHI= ~ 0 DEGREES 20 4.6 4,2 3.9 3.7 3.3 2.9
H= 0 FEET 15 S+ 4.5 4,1 3.9 3.5 2.0
CLAS= 4 (I 10 5.7 4,8 4,3 4.0 3.6 3.1
W= 24 FEET 5 6,2 S.1 4.5 4,2 3+6 3.2
0 6.2 5.1 4.5 4,2 3.+6 3.2
MIXING CELL CONCENTRATION = 7.7 FPPH

GULF BLVUD SOUTH OF 1i2TH: 1992 NO BUILD - FEAK HOUR

FREDICTED CO CONCENTRATION (FFM)

VARIAEBLES RECEPTOR DISTANCE FERFENDICULAR
HEIGHT TO HIGHWAY (D' FEET)
UFH= 4160 (Z FEET) io 20 30 40 70 100
EF= 75 GMS/MI

= 2 MPH 30 16.1 15.5 iS.0 14.6 13.2 11.5
PHI= 0 DEGREES 20 19.9 18,2 17.1 146.4 14,46 12.7
= O FEET 15 22,3 19.7 ig.,1 -17.1 138.1 13.2
o CLAaS= 4 (I 10 24,7 21.0 18.9 17.7 15,5 13.5
"§_ ‘W= 94 FEET S 27.2 22.4 19.6 ig,2 i5.9 13.8
: : 0 27.2 22.4 19.6 i8.2 15.9 13.8

MIXING CELL CONCENTRATION = 33.8 FFHM



FAGE
CALINE

2
l')
-

GULF BLVD

VARIAELES
VFH= 2743

EF= 44
= 2
FHI= 0

= 0
CLAS= 4
= 94

GULF BLVD

VARIABLES
VPH= 251
EF= 3
U=
FHI= .
H=
CLAS=
W= g

GULF  EBLUD SOUTH OF 107TH:

VARIAELES
UPH= 174
EF= 3
PHI=
CLAS=
= 9

SPHOOM

4
2

HHEOCGRE

31-Jul-80
CALIFORNIA LINE SOURCE DISPERSION MODEL »

REVISED JANUARY»

SOUTH OF 112THY'

GMS/M1
HMPH
DEGREES
FEET
(I
FEET

SOUTH OF 107TH:

GHMS/MI
MPH
DEGREES
FEET
(I
FEET

GMS/MI
MFH
DEGREES
FEET
191}’
FEET

1979

1992 NO BUILD - OFF PEAK HOUR

PREDICTED CO CONCENTRATION (FFM)

RECEFTOR
HEIGHT
(Z FEET)

.30
20
iS
i0

S

0
MIXING

DISTANCE FERFPENDICULAR
FEET?

CELL CO

TO HIGH
20

6
7
7
8
8
8
N

MNNEROO

*
*
+
?®
+
L ]
c

NTRA

1992 RBUILD - PEAK HOUR

WAY

S NNNNO U

N

(o

-
-

40

NN

13.1

~
O

o Un
* & ¢ & > @

Tk OO O

FH

FREDICTED CO CONCENTRATION (FFM)

RECEFTOR
HEIGHT
(Z FEET)

30
20
015
10

S

0

DISTANCE PERFENDICULAR
(I FEET)

i0

4.4
5.4
6.1
6.8
7:4
7+4

TO HIGH
20

4.3
S.0
S.4
S.8
b+l
6.1

WaY
30

4.1
4.7
4,9
5.2

5.+.4
S.4

MIXING CELL CONCENTRATION

1992 BUILD - OFF FEAR HOUR

=

40

4,0
4,5
4,7
4.8
5.0
5.0

9.2

FREDICTED CO CONCENTRATION (FFM)

RECEFTOR
HEIGHT
(Z FEET)

30
20
1S
i0

o

0
MIXING

DHISTANCE FPERPENDICULAR
FEET)

i0

FroONHdO0D0

2.
3.
4,
4,
4,
4,
CE

L CO

TO HIGH
20

2.8
3.3
309J
3.8
4.0
4,0
NCE

c

WAY
30

2.7
3,1
3.2
3.4
3.5
3.5

NTRATION

(o

40

2.6
2.2
3.1
3.2
3.2
3.2

6.0

70

2.4
2.6
2.7
2.8
2.8
2.8
FFH

100

M s b
* * @&
GO R = O

> -

i0

<

(AU AR
> &+ & =

WG

100

2.1
2.3
2.4
2+4
2.9

2.5
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Appendix 4

Ambient Carbon Monoxide»Measurements

From Tuesday, 4 December 1979 through Wednesday, 19 December
1979, CH2M HILL conducted air sampling within the city of
Treasure Island (Pinellas County), Florida. Air samples
were taken using a sequential bag sampler with 12 individual
pumps (Environmental Measurements, Inc., Model AQS-II).
Sampling was generally done from 6 a.m. to 10 p.m. The
hourly bag samples were returned to the CH2M HILL Clearwater
office where they were analyzed for carbon monoxide (CO).

In addition, wind speed and direction were recorded on a

10 meter mast at the Bill Lyons Field on Capri Circle.

Two bag samplers were used in the study. One began operation
at Lyons Field as a background station away from the major
thoroughfare, Gulf Boulevard. That sampler was subsequently
moved on 12 December to south of 112th (194 feet) on the
west side of Gulf Boulevard (about 7 feet from the curb),
across from the Howard Johnson's. The other sampler was
located and remained south of 107th (935 feet) also on the
west side of Gulf Boulevard (about 14 feet from the curb),
across from a Burger Chef restaurant.

The samples were analyzed by an Interscan CO detector
(model 1146, 0-50 ppm), which uses the electrochemical cell
technique. The detector was zeroed between each sample bag
and spanned reqularly with 10 ppm and 30 ppm mixtures of CO
in air (AIRCO cylinders).

The measured hourly average CO concentrations varied from
less than 1 ppm to about 10 ppm. The measurements are
presented in the attached tables by day and hour along with
the average wind direction and speed. During this two week
study the winds were predomlnantly from the N to NE, putting
the Gulf Boulevard sampling sites downwind of the 51gnallzed
intersections at 107th and 112th.
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° ) suBlecTAL R _SAMPLAING sy . OBER _ oateE_ _
- Ml FroripA PEPT OF  suerno—__or_ ___
% T RANSPORTATION_ _ vprocrnoG N1 2997.A0

Tuesday , December 4, 1979

CO Concen{:ra{:ions, PPM - ;
AVERAGE - GULF BLVD!
WIND WIND * LYONS  SOUTH OF :
HOUR DIRECTION  SPEED FlELD . 107
0660 - 6700 - ’
0700 - 0800 | }
o 0800 - 0900
6900~ 1000 IR
3 - /000 - 100 | | - - :
o | i‘loo-:zoa '
r-\ 1200~ 1300 | o
1300-(400

{400-1500 ,
1560~ 60O ;
/600 -1700 . I ’
: : i
1700 - 1800 E

1800-1900 . N 2 mph 2.0 4.0
1900-2000 | N 2 25 4.0
2000-2100 N ‘ 3 LS .. 3.0

7 2100~2200 | N ' 2 - 1.5 : '3,01
*o 2200-2300 N- NNE ! .75 2.75
«««««« A S . , :

2300-2400 N 2 1.25 2.5



u’ suslEcTAL R __SAMPLANG sy . OBER oAt
gllfllt/l‘_ FLOR I DA DPDEPT OF SHEET NO. e e OF
oA __ITRANSPORTATION_ __ roskcrnoGNL2997.A0

Wednesday, December‘ 5.1979

CO C(oncentrations, PPM EREEE T

AVERAGE . GULF BLVD,

WIND WIND ' LYONS : SOUTH OF i

HOUR DIRECTION  SPEED FIELD .~ 107Eh |
o ‘ S O S

0600 - 0700 NNE - NE 4 mph ' 1,25 ;,1.5’...%
: , , : .

g

0700 - 0800 NE : 4 2.25 ' 2.5.

0800 - 0900 NNE - ENE 4 275 3.5

- , : |
0960 - 10006 ENE & : L5 2s
- R

7 1006 = {100 ENE 6 15 20-
1100 -1200 £ : 5 . 15‘ ' "
1200 = 1300 ESE 5 | Lo 's,o'i
1300-1400 Ese-sE 4 o 6o .
{400~ 1500 ESE-SE 3 .o 6.5;

1560~ 1600 Ese 2 s kas

. /600 -1700 ESE

o
‘y
9

6.0
1700 - 1800 SE- SSW 1 2.75 45

1800~ 1900 ‘ ESE - SE Ls '3.6;“

N
0

1900 - 2000 ESE - SE 2.5

W

2000-2100 ESE 25 1. 2.0

»

2100-2200 ~ ESE Lo T8 ]

2200~ 2300
| 2300-2400 :



ﬂ suBlecTAL R _SAMPLIAING sy . OBER____ oate_ _

g-}}l.fm_ FLORI1 DA _REPT OF  _  SHEETNO. oo OF o o __
" _TRANSPORTATION____ proskcr oG N L 2997 A0

Thursday_, D¢Cember e, 1979 e i

CO C(oncentrations, PPM

AVERAGE | GULF BLYD:
; WIND WIND - LYONS  SOUTH OF. :
HOUR DIRECTiIoN  SPEED ' CFIELD. .. 107t

t
-

0600 - 6700 SE & mph N - R N -

, ‘ _ 1
;ﬁ\% 0700 - 0BOO SE , 7 ' 1,25 ; '.75 f

0800 - 0900 SE 7 LS5 : s

] R
o 0906~ 1000 - SE-SSE IO - AR

| [0oco - (100 SSE I A | ..1.v25 Lo_
. 1166 - 1200 sse 13 Lo RS
1200-1300 SSE 9 I,O_v | | 0,75
A |300~-1400 Sse 10 : 0.75;:: 075‘
it o0~ 1500 sse-s 1o 075 os

1560 - 1600 SSE-S 9 - 075 Lo

[600 - 700 SSE-S . 8 ' ' 1.25 \ 125;
1700 -1800 SSE-S Q s | Lo |
j1800-1900 . SSE : 10 | .25 - 075
1900-2000 SSE-S 9 1.0 | ,_ 1O

2000-2100 sse-s b Lo . 075 ]

2100-2200 SsE-s 4 1.0 j ;63775',';3

2200- 2300 | IR

. 2300-2400



" suBiecTAL R _SAMPLING ey2 . OBER _ pATE .. —

%ﬁﬁm FLORILDPA __REPT OF __ SHEETNO. oo OF— —
_ _TRANSPORTATION_ __ prosctnoG N L &iiZ-_AQ‘

Friday, December 7, 1979

CO C(oncentrations, PPM | R ~

AVERAGE ‘GULF BLVD:
WIND WIND ‘ LYONS ' SOUTH OF !

]
P
3
i
i

HOUR DIRECTION  SPEED _FlIELD 107t
0600 - 6700 SSE-S 4 mph ‘ t.fb'_-f _ ;4- ]
k; 0700 - 0B0O S : ya .25 -

08060 - 0900 SSE - SSW | s L=

0900 - 1000 SSE-.S 3 Ls . =
} [000~ {100 SSE- WNW 4 J.25 7. B 05’

»

1160 - 1200 WNW-N 125 . ‘25’

>

1200+~ 1300 .5 4,25 !

1300~(400 Is - 40

2 =z 2z
W

|400 - 1500 .25 | l.4-;.2:5. i

1560- 1600 N 3 | L5 4as

[600 -1700 N-NNW . 2 o s 425

.5 = 425

w

1700 -1800 N
1800 ~-1900 N-NW 1.5 40

1900~ 2000 NNW 1O 2.5 |

2000-2100 NNW- N 1.0 . 2.5

n oo P w

o 2100-2200 N

" (,.) 2200-2300 S ;

* 2300-2400

075 2.5, !



“ , sBECTALR _SAMPLING __ __  sgyD.OBER__ oATE_ —
%ﬁﬂm\_ FLOR I DA __PRPEPT OF  SHEETNO.— — OF e — _ __
__I_K_B.AL_S_.E.Q_B_I_AI_!.Q_N.__ proJECT NO.G. N L ;i.‘a_z,_ﬁg

Saturday, December 1 8, 19 79

« CO COT\CC“'&T&‘IZIOHS’ PPM ’ ’l

AVERAGE : GULF BLVD:
WIND WIND LYONS  SOUTH OF.
HOUR DIRECTION  SPEED . FIELD ' 107%h |

. : . $ i . H i
0600 - 6700 N - 5 mph : Lo i s

1

U S

i
]
1
4
!
?
!

6700 - 0BOO N b 7 0.75 | 1.5

0800 - 0900 N .o ?21.0: i

0900 - 1000 N

L 1006 - 1100 N - NNE 1.0 225

1100 - 1200 N- NNE
1200 - 1300 NNE- NE
1300~-1400 N=-NE

{400 = 1500 NNE- NE

w i n o s N e N
o
N
-Q
W

1560~ l6oo N- NE

1600 -1700 N-NE

o
S
nN

o
u
W
S
u

[700 -1800 N ,
1800~ 1900 N-NNW \ 1.75' 45

1900~ 2000

Z
Z
m
]
z
o ©
W
S
o

2000-2100 N L7558

2100~2200 ' N : ) ' » .75 ;,4'.0;,

“ m 2200-2300

! 2306-2400



k sulecTAL R_SAMPLIANG. sv2 . OBER __ oATE_ —
gdfm_ FLORI DA PEPT OF  SHEETNO.— — _OF— —
_“I_ﬁ_&ﬂ_i_ﬁ_g_&lﬁ.l_l_fo_&_f._ prosecT oG N 1. 29227 A0

Sunc{ay, December 4, 1979 SRR
CO C(oncentrations, PPM o ,:.i

AVERAGE GULF BLVD.
WIND WIND LYONS | SOUTH OF i
HOUR . DIRECTION  SPEED _FleLp - 1o7th

) ' : : . b « 1 ot e .;_M.,i
0600 - 6700 NNE 4 mph Lo . L0

!

0700 - 0800 NNE- NE 4 075 125 |

0800 - 0900 NNE - NE 1.0 | i.smi 4

0960 - 1000 NNE- NE |

Lo 175

q &~ “u

1 1006 - 1100 NNE - NE 1.5 . 225

1106 - 1200 N-NE 1.0 225 |

1200~ 1300 N-NE 1.0 ' 2.75

125 . - 3.0

X T

1300~-1400 ‘N-NE

{400~ 1500 ~ N-NNE .o 2;51

1560 - 1600 NNW- NNE Lo . 215

t

las

d p oW

1600 —-1700 N - NNw .25

1700 -1800 © N-NNW 125 ° 3.25

(€\

1800-1900 N 3 Ls - 3.5 |

1900- 2000 3 L5  3.25 :

N
2000~-2100 N . : | 3 4 LS ’ 3Q_
N

2100-2200 3 LS a2s

, . '
n e e v o e i

(\ 2200-2300

2300-2400



E
|
|

ind

CHxM
seHILL

suecTAL R _SAMPLIAING

FLORI PA _PEPT OF
P _TRANSPORTATILON_ __ rrosctrnoé N L 2997.A0

sy . OBER___ pATE_ _ .

SHEET NO, e e e OF e e o

Monday, Decemberle,IQ7q

HOUR
0600 - OT700
0700 —oeod
0800 - 0900
0900 - 1000
IOOOf {100
Ilod -1200
1200~-1300
1300-(400
{400 -t500
1560~ 600
1600 -1700
1700 -1800
1800 -1900
1900-2000
2000~-2100
‘}zloo-—zzoo
2200-2300

2300-2400

CO C(oncentrations, PPM

WIND
DIRECTION

NNE
NNE
N-NE
NNE- NE
NNE-ENE
NE- ENE
NE- ENE
NNE- ENE
NNE-ENE
NNE -ENE
NE- E
NE- N
N -NNE

NNE-ENE

NE

AVERAGE
WIND
SPeED
3 mph

3

BN s oW

oo v

LYONS
FlELD

.o -

1.5
.S

L5

1.25

1.5

1.O

1.0
1.0

1.O

2.25

3.25

2.75

.75

2.0

: b
GULF BLVD:
SOUTH OF :

107 th

$

125 |
30
30 |

30
N 2;7‘.5"-
3s
2.5
s .

2.5

ﬁisjﬂé
45
50
35{I

‘izgstﬂé

2.25



suiecTALR _SAMPLANG sy . OBER___paTE— —

gﬁf{l\_/ﬁ FLOR I PA _RPEPT OF SHEETNO. — o OF o

—_ TRANSPORTATION. _ eroectnoS N123297A0

Tuesday, December 11,1979

HOUR

0600 - 6700

0700 - 0800

08060 - 0900
09060 - 1000
[000 - {100
11606 1200
1200+~1300
1300~-1400
{400 -1500
1500~ 1600
1600 -}1700
1700 -1800
1800 ~1900
1900~ 2000
2000-2100
AZI(OO-Z_ZOO
‘2200~2300

2300-2400

WIND

DIRECTION

NE

NE- NNE
NE- ENE

ENE- E
E
E-ENE
E‘NE-E
ENE-E
ESE- ENE
E
ENE-E
ENE
ENE

ENE

ENE-NE

NE-ENE

ENE- NE

NE - NNE

AVERAGE |

WIND

SPeEeED

3 mph

3

N . T S T T B B N B

—

CO C(oncentrations, PPM

LYONS

!

H
PPN U FETNES SIS
‘ § i N i
[ S I

)

¥ i H H H
e i A -t e e e

'GULF BLVD
. SOUTH OF

i
]
FleLp. ! 107th

175
2.0

2.75

2.0

15
s
125
125

1.25

L5

1.5

.75

1.5

1.75
175 -

1.5
2.0

2.5

20 ]

PR B B
VN1

Lo

s
30

4
£
3
i

‘2,5, |

2.25
,2.25
iZQ;J
'LLo Q;
25
35

275

DR N



.
0

suBlecTAL R_SAMEPLING

ELORIL DA PEPT OF
_TRANSPORTATION_ __ rroecrno@G N1 2997.A0 7

T L A W+ SR T ———~T

Wednesday, Decemch 12, 1979

HOUR
0600 - 6700
0700 - 0800
0800 - 0900
0960 - 000
000 - (100
1100 - 1200
1200+~1300
1300~(400
{400 ~-1500
1560~ 1600
[600 1700
1700 -1800
1800 -1900
19po-zooo
2000-2100
leOO-Z.ZOO
2200-2300

23006-2400

WIND

DIRECTION

N- NNE
NNE- NE
NNE-ENE

NE-ENE

NNE-ENE

NE- E
NE - SE
NE -E
NE -ESE
E - WNW

WNW
WNwW - W

WNW-ESE

ESE-ENE

ENE
ENE- E
E
ENE-E

CO C(oncentrations, PPM

AVERAGE GULF BLVD

WIND
SPeED

:zMP“\

2

()

u > >

SOUTH OF
112 th

3.5
3.25
3.25
3.25
2.25

1.5

2,75

4.0
2.5
2.25

2.5

2.25

LYONS
FleLD

175 ¢

2.5
3.0

2.5

*

syl . OBER ~_ patE . .

SHEET NO. e e e OF

GULF BLVD
_SOUTH OF

1o7th i
A

2.0,
L
4.0 |

;asbf
40
”z:é_é
‘3.0
375

3.6

2.5 |
L5:

. _FI.ZS'“

475 .

t2£51;

1.5



vl ' suecTAL R_SAMPLING _______ syD.OBER __ oare_ _ _ ‘
gﬁf{ﬁ FLOR I DA REPT OF SHEETNO. — o OF— — _ __ -
__I__E__ﬁ_ﬂ;_S_LQ_B_IA_IJ_Q_hL__V_ prosecT oG N 1.2 997.A0

Thursday, December 13,1979 o

Co Concen'l:ra{:ions, PPM o !

AVERAGE GULF BLVD GULF BLVD.
WIND WIND  SOUTH OF LYONS  SOUTH OF !

HOUR DIRECTION  SPEED 12 th FIELD ' 107t ]
0600 - 5700 ESE-ENE 2 mph 25 . Lrs
0700 - 0800 E-ESE - 50 a5

0800 - 0900 ESE - - 6.0 | 3.0

. 0900- 1000 ~ ESE - _ 5.5 .' 30 i

5 1060 - 100 ESE 5.5 _ .. 3.a2s_
> b g

11006 - 1200 ESE~-SSE 4.5 ' ' '-'3.0»'7_;

o 1200~1300 SSE-S 3.0 2,25

T N NS

1300-1400 SSE -SSW 2.0 20

1400 - 1500 S-WSW 3 1.5 ' L5

W

1560 - 1600 WSW .5 LS.

% 1600 ~1700 WSW -WNW 175 .25

w w

1700 -1800 WNW 1.5 : ’3:5"

N)

1800~ 1900 WNW-NNW 2.75 ‘ 3‘o>

1900~ 2000 WNW - NNW 2.0 25 |

&)

20002100 WNW - NNW o .75 S T

2100-2200  NNW-WNW. ! 20 . 225

2200-2300 ; Nw - N | 1 3.5 : ( 35

23006-2400 . N-ENE o 3.0 3.0



: suBlecTAL R_SAMPLING svD . OBER _ oate_ _ _

gﬁfm‘_ E_QQB._LD_A_*JQ_E_&I___QE_____ SHEET NO. — . _OF — .
_ _ T RANSPORTATILON_ __ rroectrnoéG N 1L2997.A0

Friday , December 14, 1979 - it ~

CoO Concenfrm‘;ions, PPM §

2200-2300 N - NNE 2 4.0 35

HOUR

04600 - 6700

0700 - 0800
0800 - 0900

0300 - 000

|0oo - {100

1100 - 1200
1200~ 1300
1300-(400
1400-1500
1560~ lbooO
/600 =700
1700 -1800
1800~ 1900
1900~ 2000
2000-2100

2100~2200

2306-2400

WIND
DIRECTION

NE- N

WNW
WNW = NNW
WNW - NNW.

NNW

z z =

AVERAGE GULF BLVD
SOUTH. OF

WIND
SEEED

_O,‘MP}'

0

> & v » 0 0 0 O

> -P-U\"w

w

1z th
3.5
7.0
8.0
.75
4.5
3.0
2.75
2,25
2.0
2.75
6.0
7,5‘
575
4.5
4.25

4.0

3.

GULF BLVD.

LYONS ' SOUTH OF |
_FIELD. | _ 107 th

i

§

.3,5;;

40

R

2.5
6o
0]
% 375‘ 5

30

2,75 .

425
4;2‘.:;,

40 |

3,25

3.0 .

o

475 |

40 .

s



o sBECTAL R __SAMEPLIANG svD . OBER___oate— — —

g?_fm FLORI DA __PEPT __OF __ sugeTnOo— _OF_ —__
— T RANSPORTATION_ __ rrosctno@G N L2997 A0

Sa{urday , December 15,1979

CO C(oncentrations, PPM

AVERAGE GULF BLVD

WIND WIND  sOouTH OF LYONS  SOUTH OF

HOURrR | DIRECTION  SPEED 112 th FIELD . 107 *:“,.,;

0600 - 6700 ENE-NE | 4 ‘mpk 1,75 ‘ e : IS'J

0700 - 0800 NE-ENE | .5 2,25 | )75 '

0800 - 0100 ENE- NE 5 2.5 ; 25
. 0906 - 1000 ENE -NE 5 35 25 f
2 1000 - (100 ENE-NNE | 4 4.0 30
| 1100 -1200 ENE-NNE 4 3.75 : 3.25%‘
1200 - 1300 NE- NNE 3 4.0 40

300~ 1400 NNE-ENE 3 4.0 325
[400-1500 ENE- NNE 3 3.5 : 3; 15 ;
= 1560~ l6oo NE-N 3 4.25 | 425;
2 1600 -1700 N- NE 2 5.0 45 | i
[700 -1800 N-NNE | 6.0 : 510‘

1800 -i900 NNE-NE . 2 | 5.25 45

1900~2000 NE -NNE 3 4,75 ;4,1% ;

2000-2100 NNE- N 2 5.0 % 40

2/100-2200 N ! 4.5 4._1% ﬁ’
% 2200- 2300 NE - NNE ! 4.5 45’
’g 2300-2400 E-NNE 0 4.25 é,vs;"



* sulecTAL R _SAMPLIANG vyl . OBER ___ oate— — —
g;ﬁm‘_ .ELQ.E..J_.Q._.A__._Q_E_P_I_.._QE____. SHEET NO. . —— _OF — —
A __IKAN_LLQ_E.I_B.I_J._QN__‘_ prosecT No. 8 N L2 iiZ..ﬂ.Q. ﬂ

Sunday, Decembar‘ 16, 1979 ; R

- CO C(Concentrations, PPM

AVERAGE GULF BLVD GULF BLVD!
WIND WIND  souTH OF LYONS . SOUTH OF .
HOUR DIRECTION  SPEED 1z th FleLp .- . 107

H
4

. N : . . g,_s

04600 - 6700 ESE-E - .75 A P £
‘ : : oo o

he

0700 - 0800 | E : - L75 = 2,00 |

0800 - 0900 E-NE - 3.25 - 25'
‘ [000 - {100 E- ENE 45 _ - 325_,
1160 - 1200 ENE-NNE 5.0 o 415’
" 1200~ 1300 NE-NNE 4,5 } 4,25
13060~1400 N 4.0 , 35
1400 - 1500 N- NE 325 o - 275

15600~ [boo E

I N N .

3.5 o las

o

/600 =1700 E 3.75 A : 3°
1700 -1800 E- NNE 3 525 45’
18001900 NE-NNE 3 5.75 45

1900~ 2000 NE-ENE 3 4.5 4.0

2000-2100 NNE ~ N | 50 .48
2100-2200 N 4.5 b 40

2200-2300 3.0 B 25

2,
NN

2300-2400 N 2.25 : .5 f )



¢ i suBlcTAL R_SAMPLAING _ __ _ gwD.0BER___ 0ATE_ — '

%;ﬂm FLORI DA _REPT OF SHEETNO.— _ _OF _ — _ __
.., TRANSPORTATILON _ erokctrno@ N12997.A0

Monday, December 17, 1979 B

CO Conce:n{:rm‘:ions, PPM ' | - _g

AVERAGE GULF BLVD  GULF BL\:IDE

WIND WIND souTH OF  LYONS SOUTH OF |

HOUR DIRECTION  SPEED  11zth FIELD o7 th

0606 - 6700 N | & mph 2.75 o | l75) i

0700 - 0800 N 8 | 5.0 3,0 ’

0800 - 0900 N B 5.5 | 2.75

? 0960 - 1000 N 1 4.0 | 2.5
? j0c0 - (100 N 1 4,0 o 298
11060 -1200 N | 8 5.25 3.6
) n 1200~ 1300 N-NNW 8 4.0 : 3.0

““““ 1300-(400 N- NwW 10 35 2.0

l400-1500 N-NW 10 2.75 ' 2.25
/1560 - 1600 N - NNW q 4.5 - 3.0

1600 ~1700 N - NNW 1 = | '2.75.}4

1700 - 1800 N 9 - | 3;5‘ B

1800~ 1900 N 9 3.5 3.0

1900~ 2000 ~ N-NNE 8 3.0 2.5

2000-2100 N- NE q 2.5 L zﬂvzs,.,.j

2100-2.200 N - NNE 8 275 | 225

2200-2300 N-NNE 8 2,25 225

1 2306-2400 N 9 2.25 175



£ 2
[

s

— suBlecTAL R_SAMPLANG sy . OBER ___ oaTE_ .
lgﬂﬁm FLOR I DA _PEPT OF  SHEETNO. oo OF o

__TRANSPORTATION _ rrosectTnoEG N L1L2997.A0

Tuesday, December ')8, |°l7clv I

CO C(oncentrations, PPM L ]

AVERAGE GULF BLVD  GULF BLYD,

WIND WIND  SOuTH OF LYONS . SOUTH OF

HOUrR DIRECTION'  SPEED nzth  FleLo . 107t
‘ T T

0600 - OT00 ‘ N - 7 mph - SR iy -

0700 - OBOO 7 - . 30

0800 - 0400 7 4 75 | 4 ‘ 325 .

-3

50 . 325
]0oo - (100 55 L 375’

5.25 | 375

N
N
0960 - 1000 N
N
100 -1200 N

N

1200~ 1300 5.0 : 3.75 .

1300-1400 N~ NW 5.0 B 325
1400~ 1500 N-NW ‘
1560~- 1600 N-NNW 5.0 . .‘ 30
1660 =1700 N- NNW 6.25 - | 40,
1700 -1800 N 55 45
1800 - 1900 N 4,25 : 40 .
Hoo-zooo N 4.5 | » 4’0:.
2000-2100 N 40 - 3.5._. ,
iz:oo~z.zoo N- NNE 325 L 375’”!

2200-2300 " N-NNE 2.75 C 30, |

R N T T T PR SN R « SR TR SR R NN

2300-2400 NNE- NE



HOUR
0600 - 0700
0700 - 0800
0800 - 0900
0900 - (000
[Coo - (100
11006 - 1200
1200+ 1300
1300-1400
{400 -t500
1560~ 1600
[600 ~1700
I700 -1800
1800 ~-1900
1900~ 2000
2000-2100
'ZIoo-z.zoo

2200-2300

-2300-2400

sulecTAL R _SAMPLIAING

Ml FLorR 1 DA DPEPT OF
—— TRANSPORTATION_ _

Wednesday, December 19, 1979

WIND

DlRECTtaN

NE
NE
N- NNE

N=- NNE

sy . OBER __patE_ _ .

SHEET NO. o o . OF .

prOJECT VOGN 1. 2997 . A0 .

CO C(oncentrations, PPM

AVERAGE GULF BLVD
WIND SouTH OF

SPEED 112 th
6 mph 3.0
5 4,75
5 6.25
4 6.5
4 6.5
- 5.25
- 5.0

LYONS
FleLD

2,75. .
.3,75
5.0

GULF BLVD
. SOUTH OF
o7 th !

i

H

45
425

425



- PRINCIPLE AUTHORS

Traffic Analysis: [)qgau,,> ;%é%&<b&¢+~/

Dean Hobson, CH2M HILL Traffic Englneer
. 1600 S.W. Western Blvd.
- Corvallis, Oregon 97330
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Air Quality Analysis: 4!, s [
- s
Doug Ober, CH2M HILL Air Quality Engineer
200 S.W. Market St.
Portland, Oregon 97201
503/224-9190

With field assistance f£rom:

Ed Kannaday, CH2M HILL

1454 U.S. Highway 19, South
Clearwater, Florida 33516
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= B DEAN HOBSON
Transportation Engineer

Education
B.S., Civil Engineering, University of Nebraska, 1958

Certificate in Transportation Engineering, Bureau of Highway
Traffic, Yale University, 1963 :

Experience

Since joining CH2M HILL in 1975, Mr. Hobson has been
responsible for the following:

. Transportation Planning - Traffic evaluations of alter-
native design plans for Interstate 505 and for the
Fremont Bridge Access Study, both in Portland, Oregon;
resident project engineer, Corvallis, Oregon, Bypass
Study; prepared transportation element of Woodburn,
Oregon, comprehensive plan; prepared preliminary
traffic volume estimates for a new bridge across Moses
Lake, Moses Lake, Washington; assisted with traffic
generation and traffic impact studies of numerous
planned developments in various locations.

Traffic Safety - Project manager, traffic safety studies
for Benton County, Sweet Home, and Lebanon, Oregon;
and for a study of the safety aspects of transporting
long logs (100 feet) on U.S. Forest Service roads.

Traffic Engineering -~ Assessment of the traffic impacts
of: a proposed downtown shopping mail and one-way
street system in Walla Walla, Washington, and the
improvement -of SR699 in Treasure Island, Florida;

traffic engineering evaluations for the impact of shopping
centers in Beaverton and Clackamas, Oregon, and for

a manufacturing facility in Aloha, Oregon; served as a
traffic engineering expert for a comprehensive master
plan study in Dammam, Saudi Arabia.

Traffic Signals - Prepared design plans, specifications,
and bid documents, for five new signals for the Foothills
Boulevard Assessment District near Roseville, California;
assisted with traffic signal design projects in Denver
and Westminster, Colorado.

Parking - Project manager for a study of downtown
parking needs in Springfield, Oregon; assisted with
surface access and automobile parking plans for the
Roseburg, Oregon, and Pocatello, ldaho, Airport
Master Plans.

Mr. Hobson has also completed a certified value engineering
workshop, required by the General Services Administration,
for participation in EPA-funded value analysis studies. He
has served as a team leader or team member on studies of
several water and wastewater treatment plants.




M DOUGLAS D. OBER
Air Quality Engineer

Education

B.S., Engineering and Applied Science, Portland State University, 1969
Post graduate studies, Portland State University, Applied Science/Air Pollu-
tion, 1974-1977

Experience

Mr. Ober came to CH2M HILL in 1977, after several years with two Oregon
air quality regulatory agencies. He was involved in the review and evaluation
of proposed air pollution control systems. He also assisted in air monitoring
activities, conducted industrial plant surveys, assisted in source testing, and
utilized computer dispersion model programs.

At CH2M HILL, Mr. Ober has assisted with environmental impact assess-
ments for both industrial and transportation projects, including government
agency permit applications in several states. These projects include the fol-
lowing: ‘

»  Preparing air quality permit applications for new zirconium plants
in Utah and Texas

s Prevention of Significant Deterioration (PSD) permit for a wood-
fired boiler in South Carolina, including computer modeling using
CRSTER (EPA model)

= PSD permit for a wood-fired boiler/power plant in Washington,
including computer modeling using VALLEY and PTMTP (EPA
models)

=  PSD permit application for expansion of an oil refinery in Hawaii,
including computer modeling using VALLEY and PTMTP (used in
evaluation of potential shoreline fumigation)

m  Assessment of air quality impacts of motor vehicles associated
with projects involving highway construction, retail shopping
centers, light industrial/commercial parks, and hospital expansion
in the States of Oregon, Washington, California, ldaho, and Flo-
rida. Involved air sampling with analyses for hourly average carbon
monoxide concentrations

m  Assisted in air monitoring network design for a new aluminum
plant in South Carolina; monitoring subsequently performed
for particulates, suifur dioxide, and fluorides

Mr. Ober has served as a part-time instructor at Portland State University -
for an air conservation course.

Membership in Organizations

Air Pollution Control Association, Pacific Northwest International Section



DEAN HOBSON

Before joining CH2M HILL, his responsibilities included a
wide variety of transportation projects for Wilbur Smith and
Associates for a number of years. Mr. Hobson's many
assignments included the following areas:

= Regional and urban transportation studies - Project
manager for comprehensive transportation planning
studies in Oklahoma City, Oklahoma; Cincinnati, Ohio;
and Meridian, Mississippi; and assistant project manager
for a similar study in Athens, Greece.

= Traffic engineering operations, signalization, access
and circuiation plans - Project manager for: TOPICS
studies in Covington-Newport, Kentucky; Spartanburg,
South Carolina; and Meridian, Mississippi; and for
traffic access and circulation plans for the Manned
Spacecraft Center in Houston, Texas; and Montgomery
County Junior College, Rockville, Maryland.

= Parking needs and functional design - Project manager
for: parking needs studies in Winchester, Virginia,
and Holland, Michigan; and for functional parking
garage design for Colony Square, Atlanta, Ceorgia.

2 Route location and corridor studies - Prepared future 5%
travel projections for the Hastings-Grand lsland, ?%
Nebraska corridor; for several proposed toll roads in o
the Atlanta, Ceorgia area; and for the Northeast
Radial in Lincoin, Nebraska.

= Public transportation - Assisted with an operations
study of the Fort Wayne, Indiana Transit System.
Prepared preliminary passenger loading forecasts for
subway system alternatives in Athens, GCreece.

Eartier positions included:

= Senior Traffic Engineer, City of Houston, Texas.
Responsible for transportation pianning and geometric
design.

B District Traffic Engineer, Missouri Department of
Highways. Supervised traffic operations in an 11-county
area.

Professional Engineer Registration

California, Kansas, Mississippi, Oklahoma, Oregon, South
Carolina, Texas

Membership in Organizations

Institute of Transportation Engineers (Feilow)



