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A. Background

~~ Beginning with the Clean Air Act of 1970, followed by Executive Order 11507 in
1971 (Federal agencies to provide leadership in environmental clean—up pro-

grams), U.S. Army Tank—Automotive Materiel Readiness Command (TARCOM) envir-

onmental control activities have steadily increased, resulting in several

significant contributions to the overall national effort. As the time ap—

proaches for the various states to enforce engine exhaust emissions standards,
the need for a military exhaust emissions analyzer becomes important. The

military community is committed to maintain its vehicles in such operating

condition that these vehicles do not violate the standards set forth in the

I Clean Air Act of 1970 unless the changes caused by this commitment would

• reduce the overall combat mission capability of the vehicle.

Previous TARCOM environmental programs conducted by U.S. Army Fuels and Lub—
r~cants Research Laboratory (AFLRL) entailed (a) development of a summary

I 
manual which condenses and interprets Federal, state, and municipal standards,
vehicle noise limits, and vehicle inspection and maintenance, and (b) test

-
• method development and practical evaluation, rating and ranking of principal

commercial exhaust emission analyzer equipment in terms of TARCOM field uti—

1 izat ion.

-
~ B. Objective

- One objective of the program described in this report was to ccr’~tinue to

update the summary manual to provide current knowledge of local and national

vehicle Inspection and maintenance requirements. A second objective was to

conduct a field evaluation program to provide a quantitative definition of
C 

both compliance of TARCOM—controlled components/equipment with such require-

ments and to determine the possible identif ication of cost effectiveness
resulting from diagnostic analysis with exhaust emiasion analyzers in field

operating environments.
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C. Approach

A one—year field evaluation program was conducted to demonstrate the possible

improvements in exhaust emissions, maintenance, and fuel economy which can be

realized from the diagnostic application of exhaust emissions analyzers. The

program was to provide data on fuel consumption, frequency of maintenance,

types of maintenance , stabili ty of emissions levels and effec tiveness of
emissions analyzers on a variety of military vehicles.

For this field evaluation, three military installations were selected by

TARC~~. The criteria for site selection included geographic location, size
and type of fleet available, the maintenance capability of the post, and the

willingness of the post commander to participate in the program.

At each post, the fleets were divided into two groups: test and control.

Vehicles for each group were selected based on age, mileage, and utilization
in order to provide (as closely as possible) balanced groups for valid post—

program comparisons. The baseline (control) groups were monitored with the

emissions analyzers, but only standard routine maintenance was performed. The

vehicles in the test groups were adjusted for lowest NC/CO levels, and main-

tenance was then recommended based on the results of the emissions tests. All

emission results were recorded, along with fuel consumption data and the

maintenance action taken.

II. TASK I——EMISSIONS EVALUATION

A. Test Sites and Fleets

The three military installations selected for the field study were Ft. Sam

Houston, TX; Ft. Lewis, WA; and Pine Bluff, AR. One of the installations (Ft.

Lewis, WA) had tactical vehicles assigned; therefore, M151 and N880 vehicles
were included in the program, although not required by the contract.

A breakdown of vehicles at each participating installation is shown in Table 1.

6
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TABLE 1. NUMBER OF VEHICLES UTILIZED
BY INSTAL LATION

Installation Sedan/Sta Wgn Pickup /Van Tactical

Ft. Sam Houston , TX 52 76
Ft. Lewis, AR 20 47 84
Pine B lUff b VA 14 77 ——

Additional information, such as year , make, model , etc., on all vehicles
utilized in the program is presented in subsequent tables.

B. Test Equipment——Analyzers

Following a program (Contract No. DAAKO2—73—C—0221) in which ten different
— 

exhaust emissions analyzers were field tested for durability and performance

quality, seven emission analyzers were shipped to AFLRL by TARCOM in anti-

cipation of a continuing program to evaluate the analyzer as a diagnostic

tool. Table 2 provides information on the seven analyzers utilized in this

program. Of the instruments, six were placed at the three selected sites, and

one was retained at AFLRL for calibration of the other units if necessary.

Before shipping to the respective test sites, each instrument underwent a

thorough checkout and calibration procedure. After calibration, all units

were completely tested, cleaned, and packed for shipment. The calibration of

the instruments were then checked against each other at each site prior to

initial use and also prior to each periodic emission check. If a discrepancy

in calibration between the two units had existed, the calibrated analyzer

. 
retained at AFLRL would have been used to check the calibration of the instru—

nients “on site.” After initial setup and calibration, the instruments were

then alternated as “prime instrument” for each of the periodic checks through-
out the program.

C. Vehicle Adjustment Procedure

1. Test Vehicles

For each of the periodic checks, the test vehicles were operated until the
engine was up to normal operating temperature. The vehicle was then driven to

7
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the maintenance shop where the analyzers were located. The zero adjustment

was set for both UC and CO, the probe was then placed in the vehicle exhaust

pipe, and the results were recorded. Adjustments of the carburetor fuel

meterin’~ valves were then made to lean or enrichen the fuel mixture to produce

the lowest possible HC/CO level. The adjusted results were then recorded. If

— 
adjustments were not possib le due to misfiring, etc., maintenance recom—

mendations were given to the maintenance snop superintendent. These recom—

mendations generally could not be acted upon since doing so would have inter—

• rupted established maintenance procedures. However, failure to take immediate

corrective actions (e.g., ignition wiring and/or p lug rep lacement/repairs) may

well have contributed to a lack of significant improvement in fuel economy.

• 2. Control Vehicles

The control vehicles were also operated to bring the engine to normal oper—

ating temperature prior to exhaust sampling. The results of emission levels

were recorded; no adjustments were made nor was any maintenance recommended.

These vehicles (and the test group) continued to be subject to regular sche—

duled routine maintenance throughout the program.

A typical data sheet used for recording exhaust emission levels and main-

tenance data is shown as Figure 1. Figures 2 and 3 show typical commercial
and tactical “test” vehicles being adjusted to obtain lowest possible HC/CO

level.

Tables 3a through 7b present information on individual vehicles utilized in
the program by installation. These tables include the overall averages for

fuel economy (mpg), CO (%) , and HC (ppm). All maintenance performed on the

vehicles is also included in the tables.

D. Test Results

Table 8 presents 12—month averages for test and control fleet fuel economy and

carbon monoxide and hydrocarbon emissions. These data are subclassified by

vehicle type for each of the three installations. Differences between test

and control means are expressed as percent increase or decrease based upon

each control fleet average. In addi~ton, overall averages for sedans and

nontactical trucks as well as for tactical vehicles have been calculated by

combining these vehicle classes from the three installations. It is im—
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FIGURE 2. TYPICAL ADJUSTMENT AND TAILPIPE PROBE
ON COMMERCIAL PICKUP TRUCK
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FIGURE 3. TYPICAL ADJUSTMENT OF AN M880 TACTICAL VEHICLE

12

_ _ _  _ _ _  -- 



r ~~~~~~~~~~
— _ _ _ _ _  •_ _j  

• —I.

~ ~~ ~~ ~~~~~ •
-

~~ ~~ ~~~~~ ~~~~ ~
. 

~~~~• ,— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~ ~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

~~ 

~ I •
~~~~~

. 
~~ aU J c hi  ~ 14 11111 K ~ ~

{
. a

I ~~~~~~ 
~~~~~~ ~ LI ~I I !~~i q-~ Ji 4i!I~1

- 

~ ji ~ ~~ ~ J WI ~J1;I ~1I~I
I ~~~~~~ ~~~~~ ~~ ~~~~~~~~~~~~~~~ u~~ ~~j

• I ~ ~~~ ~j ~~ ~~~~~~;~i ~i ~‘hIi1iI!hiII~h ~ii I1iII~!!IIi~IIUfl
1~ IW I-siI-Iii iii !iiJ -IHJ~3g 1~I 1~uhtt , 1iiI
~ I ~ ~ I ~ 111111 I ~ II ~~

‘ I ~ 1.11 ~ I ~ I ~ I ~ ~ II II I ~ It I ii

~~~~~~~~ 2 2  ~ ‘°~~~~ 2 °’ ‘ ‘ ‘ ‘_

—a
‘4 00

48

• 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.0. 0.

13

• - —

~

• 
- —



Ii U i i ! i-I~ ~I i j . ~ i q  q~u !
~~~~ ~~ “° -. - I ~t .i

~~~~~~~~~~~~~~ 111
8 !~ 1~ ‘fl U I ~ j ~qI ~iJ ~iJ ‘I

-
~~ ~ h~i L~ j~ 

Jt~’~ • 
- • 

-
~ ~‘.J.t J !H ;r~ II

‘4 hi’~li’ ~ ~~~~~~ ~~~~~~~~~~~~~~~~~ ~ 1!1~ L~’ H-

~~~~ 

~~~~ 
~~~~ ~~~~ ~ ,~~~ ~~Ia~~ PI~ .

~~~~~~~ ~~~~~~j I!~i j 1~IJ~ t’~
I1 I~j i1j A II III 1t~t~j~rJ I41 i!~~1;~~~~~~~~~o 

~~ aj a~~a4 ~~~~~~ a~j ip

~1ll!UHt~I!JiLiIii!Iiiii1Ui i!1:4!Iifl:tih 111i J 1~ Ii~j i(i !flUi9i 1ii& idIJI4 1i{Ji~
; Ih

E

~

~~~~~~

N ~~ — N O 1 I -  ~~ 4 00 0~ N P11- el I~~~~ i 4
-~ ~.: •~~ .,; ~~ 

~ 22 °‘ ~~ -~ r- 00

I, ~
—‘ 0~

00

~~ 
— 

~~~~~~~~~
— 48$-~~ I—

~~~~~0. 0. 0. 0. 0. 0. 0. 0. 0 . 0 . 0 .  0. 0.0. 0. 0. 0.0.  0. 1

-~~ .8 .4 .4 .8 .4 .8 .4 .8 .4 .4 .8 .8 .8 .8 .4 .4 .4 .8 .8 .8 .4 .8 .4

~ I- I- I-

~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~
‘ U  U u U U U U U U U U  u UU U u Leo ci

• 

- 

-- -~~~~- — -  --~~~~~~ . - -  -~~~~ - - -  

— - ~~~~~~~~~~~~~~~~~~ - - — - ~~~~~~~~~~~~~~~~~~~ — - ~~•—-- -- •- - — •  - ---~~~- ---~--



J~!i ~~~~ 
‘
~ ~ t~ 1 ~

~ 4 ~~~ 

.

~~ 

a a; 
~ ~~~~~~~~~~ 

I ‘

~~~~~~ ~~ 
8 ~ -!~~ 

-
~~ ! ~ I § 

~h I T~
~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~ -! a ~~~~~~ -

~~~~~~~~~~~ .— I ~H I ~~~ ~~~~~~~~~~ ~~. .E;~ ~ 91 ~ 4’
•E -~~~C .  ~~ 

- 
- .

• ~~ ~~~ B. ~~s —• 
~Ii~ !~!!i 

; j
i .~~~ j j j~ ~~ ~ -a~ ~~ ~~~A - 

~~~~~~~~~~~ --ia j  -g~ ~a 1 ~~ I~ ~~~~
‘°

E l  

Hll~I!ll~i~iliI
~~
~~ ~~ ‘°°~~~~°‘ ‘ ~~

0 4.4 P4 ~~~~~~~ 04 M — -. — — —  0 0  0 0 0 —
0. Ui

-5

~~ 
0~

— ~~ ~. ~ ~~ 0 -~ ~~ ‘~~ ~~ ‘4’• 
~~~~~

• • •  
~: ~~ 2 °‘ 2 ~‘ - 8  --

0

• 

~~ -_ 0. 0. 0 .0 .  0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 .0 .
(41

9 9 2 92  ~~~ ~~~~

L

-- ~~---•
— - • •— ~~~ —-~~ — • •--— — • - - • ——--•-~~~~— --•--- -- • • •  -— • • -~



t~~ i I ~~~~~a~~ I ~~~~~~~~~~~~~~~~~~~~~~~~~~ . . . ~~~~~~Jib! U ~iu .111 11 1 W
~ 

‘ .~~I ~~~
. .

~~I 
~~~~~~~~~~~~~~~~~~~~~~~ ~4~a ~ ~~~~~ 

-

~~~~~~ ~~~~~~a - - -
~~~~~~ ~~~~_ ~~~~~~~~~~~~~~~~~~~~ .~~~~ ~~ -. -

~~

I 1(hi~ ~I{!~ ~~~ z~ ;
- -~~ .~~~ .

~~~~ -~~~~~ 1~~I4 ~ ~~~
~~~~~~~~~~~~~ I
~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~f l-S ~~~~~~~ 

_
~~~~~~~~ q-~~ ~~~~~ —

~ ~~~•fl-~ ~a t I ~~~~~ a a t a ~~j -i~~?

1!~~~~~~~~H 1! 1111111411L11’iI!iflj ! I~ ~~~~~~~~~~~~~~~~~~~~~~~~~
~~
48
II.
10. 

~~~~~~~~~~ -~ 0 e4~~~ .. i-I ~~

.~~ 8 ° ~ 
0 0 0 —  — 0 — — 0 0 o— o ~~ — _:.. 

~~
00

‘U

0. E
. P ~~-.o -~ ‘0 1- 4-i ., e~ r-~ ~~~~‘0 1~~~~~~0 I 4 I~~~~ 4’ —

~ 2 “4 ’  9 ° ’  °‘ ~~~9~~~~4 ’ 90 ; 0~ o~ 
...

~~~ .~~~ —

_a 0

.— ~. ~~~~~~~~~~~~~~~~ - —‘ “ ~~ ~~~~~~

~~~~~~~~~
0.0. 0. 0. 0.0. 0. 0. 0. 0 . 0 . 0 . 0 . 0 .0 . 0 .  0. 0. ~

.4.4 .8 .8 .4.8 .8 .8 .4 . 8 . 8 . 8 . 8 . 8 . 8 . 4  .4 .4.4 .4.8 .8

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~

16

- 
— - -- -



-_ __i:—
____ 

ii_i --P
~~

--
~~

- - -
~

- - -— -- —-.- - — — ---

~~~ 
I

-~~

— 4 8
~~~~~ 

~~~~~~~~~~~~~ .‘2 ~ B B- ’ ~~~‘ -.
-~~~~~~~ 

- .5 0~~~

I ~~~ ii~~J ;  i
~~~ ~~ ~~~I ~~~~ Jul ~I i i ~ .~~~~~~~~

• ~~ ~ ~~~~ t( ~~NB  ~ ~~~SO .0 • 
~‘° — .2 ~~~~~~~~~~~~~

ipj
z. 

~~~~~~~ -a a~~ ~~ a 
°-

‘ ~~ I
~ I I; I ~I :

~~~

~.h ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~ ~~~~~~~~~ ~ -ai
~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~ 

~~~~~~ .~~~~Ig~ a d Z Eo.~., g~~~ ~ ~~a2 ~~i° 4— . 0. 0 .0 .0 .  0. 0. 0.

E ~~~~~IIh ~ ~ JJ~ J~
~~~~~~~~~

~~ f o.. 0O
48 • — — 0 0  ‘4 . . 4 10  00 “~~‘O -. .4~~ N N 4’  4.4

~ 0 .-. e.i P4 ..4 4 . - N P 4  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o , P 4  ~

C,
‘4 0

~~ ~~~~~~ .0 00 ~~~N N — . T0 0. N ‘0
00 ~~~~ 4’ 4’ 92G~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

00

4.4 N N N N 4.4 PC PC I P C  4.- 4.- N 1- N N N N ‘I

.~~ ~~PU -o U U-o p U~~~? P P o o 5 o U U UU  -o -u U U
i .2 .E~~• ~ U U 48 10. 48 < Ii. U < U U UU . i ~~Ii. 10. 1 0 . < -4 8 4 8 <  0. 10. 48 48

•

9 2 9 2 9 9 2 9 2 9 2 9 22 9 9 9 9 2 9 9 9  2 9 2 9
• • • • •  • • • • •, •  • • •0 •

48.48 48 48 48 < 4 8 4 8  < < < < <4 8 4 8 < 4 8 4 8 4 8 < 4 8 4 8  4 8 4 8 4 8  48

!~ 

._. ~~~~~
—

~~
-• - - - • -

~~~~
• .

~
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



.1
~ I

~

. 

~~~~~~~~~

~~~~

~ i~ I
I tI~-1 ~H nH. j i~ ~ i

~~~ 

I 

IU- Wi ~~~~~~~WJ11 iii 4 4
~~~ ~~~i~P-at ~ ~I I~~~’i~Jj iHi~iiJ II ~ 1-! Jjj~:
~~~~~~~~~~~~~~~~ ~~~~~~~IIJIIJJ IIII IIIIIJ IIII JLJI IIJIIII JJ !j Ji;J

~

48 N - 4’  0.0 ‘4 O W P C ’ 4 0 4 ’ ’ 4 ’ 4 ’ CP 1 4 ’ P C — P C  4.4

8 -~~~ ‘4 ’ 4  — N e 4~~~ — e 4 0 — 0 f 4 - -  —

4
‘U 0 .

~~~~~~~~~~~~ .I0 N 0 0 0 ’ 4 0 0 0~~~ ’ 4 O . N P C0 ’ 0 N  -I
0 0 0 . 0 .  000 00 0 0 0 N’ 4 N 4 ’ 4 ’ 0 . 4 ’ 1 -O~ * 4-.

I—

I-

• !~!~ j~L ~ g ~~~~~~~~~
18

_ _ _ _  —.---- ,---—-- -



V

~ ~I ~~~ 

-

~~ ~~9 ~~~~~~~~~N -E 4’ 14
~~ 

N O C  
-~~~ ~~~~~ ~~~~~~ 9 9

— 0 Q
- ~~~~~~ 0ó

~~~~~~~~ 

-

~~ ~~~~~~ 
2

E a E~~~~~ ~ 
- .

a-  . 4 N 
~~~~~~~

‘
~~ ~ •

~~ 
.9~ ~~~~~~ LU ‘-~• 0. 

~ B ~~ ~~~~00 ‘
~~~~ - < -

1 !d ~I H L ~• I •;i?i1I;~U1 Ill H. II
11

(41 ~~~~~~~~~~~~~~~~~110 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

(41c~~- N
~ 1 ~~~~~~~~

N P 4 ’
~~~~~~,

?
~~~~~~~1N 4’ 4 ’ N  ~~~~~~~~~~~~~~~~~!~~NNID~J

i~~~~~~~~~~~~~~~~~~~
u a-

~~~;h~~~~~~~~~i ~~~~~~~
~~ a~~~~~~~~~~

-a -e~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
o B

~~~~~~ ~~~~ ~~~PC P 1 P C  — —

I,

• 8 o o o o— o o o o o o o o 0 0 0 o

‘4
‘U S
..J 

~0 .n .0 I0 G. N ’4 0~ N ’
N N O N 0 .  P 4 4 . 4 4’ P IN

‘ - B
L

I:
‘C 

• 
H IIIII IIIII

2 9 9 2 9  2 9 9  2 9  9 9 9 9 2 9 9 9 9 9 2 9 9 9 9 2

~~~~

19

L S .  — 
__ ._

~- - . - .~~ 
, 

__



a~ 8- 48

~~ ~~~~ 
z ~~z.

I ~i dII -Ll l; d ; ~~~~~~ 
~~~~~~~~~ 

-

~~~ ~~~~~~~~~~~~~ ~ 
.!-~~ 

9 ~~ 0.
N 

~~ ~~~ 
-° a !~ •~~ ~ ‘ B  . ~~g 

~ ~~~~~~~~~~~~~ ~~ ~~~~~ 1

~ 4I1i~~~~ ;‘ ~1 ~ ~~~~~~ L8 
~~~~~~~~~~~~~ ~~~~ ~~~~~~ ~~~~~~ ~~~~~~~~~~~ ~~

~ ~~4 ’ o 4- ~~~~~~~~~~~~~~~ ~~~~~~ ~~~~~~ ~~~~~~~~~~~

I iii~ ~JJi ~ ft Ii- 
~ ~~~~P 

I lih?j~i~ii
a a ~j~a I  ~~~~~~ ~ ~~~ ~

~ ~~~~~ ~
~~ 

... ~~~~~~~~ 
o~~~ E ’a~~~ E~~ r. 0 . - Ca  

~~~~~~~~~ ~~~a,I1il~ !llllllllll hII ;!!ll Hihi JJIJIIHIIIII
~~

0

~ I~~~~0~~ ~~~~~~~I0 0 0 P C !~

~ 8 — o  — o r ~~~ - - ~~~~ — — -  o o  d ó ó ~~~~~o

.~~ 
S

• ‘4 5)-  0 . P C  0’ 0 . V~~NN  — N 0 0 .  ‘0 P C N  ‘ 4 4 - 4  P C N ’ 4~~~~~~~ O ‘0O’0 0~~~ 4’ 4 . P C 0 4 ’ 0 0N
‘U • P 4 0 0  N — r ’- 4.4 r- N 4’ 0 0 0  000’  0 0 0 0  O N ”  0 . 0 . O N NP C N P 4N P C P I N 0 .0— — — - - — — -00
48
I-

~~~~

~~~~~~~~~~~~~ — ~~~~~~ S

0.0. 0. 0 . 0 . 0 . 0.  0 . 0 . 0 . 0 . 0 .  0. 0.0. 0.0. 0 . 0 . 0 . 0 . 0 . 0 .  0 . 0 . 0 . 0 . 0 . 0 . 0 .0 .0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

H HHH HHHH

!~~~~~~~

j . 
~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

20



_____________ 
______________________________

pr. -.~
__ - —- - I•~~~_ __— — —__ - —--..•-—•—- —-—‘-•~~---—- -..--.— —_- - ••,

Yr

0.

4’N -

0.

8-

00~N N

11 4’

0 . 4  U
-o
B .9

B

I A
-o
B ~~~~~~

I ~~Ii II ‘i-s8- 8 - 8
I

0
I-z~ 

E

- ~~~~~~4.1 0 O ’ 4 O N  P C’ 0 ’ 0N~~~~~~~~~’4 N N  O’0 .’ C4 . 1 0 0 0  N 0 . 0 04~~0 ’0 ’ ’0
~— 0 - o ~~~~~~~ — o e 4 P 4 P 4 o o o o o o-~ P4~~~~~~r- ri ~~~~~~~~~~ oe i

C’0~
110 0.

~~ 

~~~~ 4. I N~~~~ 0 N ’ 0 0 ’ 0 V~~’0S’I 0 P C~~~~~~4 -4N . N4 I 4’ N ’4  O~ ’ 0 4 . 1 0 N P 4 O 0

9 

0’ 9°’!~~ °’~~ 9~~ :°° ~~~~~0’!~~~~~ ~~~~~~~~~~~

• 

.

~~~~~~~~~~~~~~~~~~~~S

21

__________________ •



-

~~~

I’

I I
I’ .! .

~~3 1
8- -a ~~~~~ •

C’ N — — -o
00 ~ .~~8 0

O — 
~~ “ B .~ -~~
~ ~~~ U 8 -  B ‘a a <

-

~~ 
a ~~ 

~i1-~ ~~~~~~ ~~- ~ -
~~ :-a~ .

~~~~~ 
-
~~ 

-
~~ 

-a -a ,,
~ B8 .~ 

-

~~

n ~~‘ -
~~

! N~~~~ ~ -a a -a- -a -a-a
0.8 8 0.1 8Z • 4 ’ U

110 ~~~ .~~ ~~~~~~ 4 4~~~ 4 Ô
0 0 .  0. 0 . 0 0 .  1 0 0 .  0
• U  U U~~~~~ (4 44 •

f.. l - u~~~ I-~~ X ~~ l-~~ I- I- I-
(0
LU

II 8~
0 0’ I ’ 4 N C P4~~~~PC O ’ 0 N NN~~~~~~~~~~~~~~~~~~~~~ 0 ’ 0 ’ ’4• 0~~N0 0•

4 0
~-, U
LU

~o
-u >~ , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I ~~

‘U

0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 .

I
o 0 0 0 0 e  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ ~~~~~~~~~ ~~ .~~I’N— 

_ -
______________________ - - ----~--- —-- -~



F — .  ~~~~~~~~~ —_- —-- ----- -~~ _._____ .j —_
~~~

- -
-~--—-..-- —--- • . 

—I-I

00
N

N
N

C’

• ~~~~~~ ~~~~~~~~

~I-~~~~~ ~~~~~~ 
00 -~~ 2

~~~9 -  < .~~~ N O 0 .  
4-

~

-~ ~ ~~~~~~~~~~ p-
~ ~• ‘ — N

8 ~0 0 .~~~~~~~N -C .2
~~ ~~-a- N~~~~~~~~~ 0 . C’ C’ — 0.
C’ ~~~~~~~~~~ ~~~~~~~~~~~~~~ ° 1 0. . 0 .

~~~ ~~~~~~•
-
~~ ~“— ~ -d~~~° ~~~ a u - o -~ C’ 4 . 4 8 -  ~~-o~~

~ -
~1~~~~~B ° °~-2.~ - B B  •~ ~~~~~~~~~~~~~ ~~C~~~~~N 

~~C 00~~~~~
4-U, 0. .,.... ..~~~110 0 . ! a~~~~~~

-a ~~~2 a ~~a a~~~
~~~~~~~ ~~~~~~~~~ U 8 -  8-~~8-
-~~ 6.!.!.! .! .!.! 66.!.! 6.! .!.! 6 4.! -

0 . 0 . 0 0 0 . 0 . 0 0 .  0 0 0  0 0 .
U~~~~ U U 0 4 U U U ~~~~~~~ ( 4 U~~~~ U U U ~~~ • U 0

> ~~ )-~~~ X~~~ X ~~~~~ -I-~~~~~~I-- X . 4 X( -  I-~~~~
.

0 ~&
Z -~ ç~ 

— ‘0 N 00 — ‘4 — PC — ‘4 PC ‘0 ‘0 ‘4 00 ‘0
x

N ~ ‘4 N N N N .~I PC N — — PC 4-- .ON IN  N PC 0’ P 4 . 0

~~

0.
‘0

V~~~~ ~~~~~~~~~~~~~~~~~~~~~ G’N N 0’ N - .  - . 0 N 0’ 0~~ N ’ 4

00
0

I— ‘-‘

~-
~

- 

a
0

U

:~ a a a a a a a a a a a a a a a a a a a a u a  8
U ~~C — ~~C — ~~C — — 4 ‘~ 4 . — — — - C — - C — - C — — — —

.0

• -~~ I
- ‘U t h d i t h t h  11a 1a 1~1Lu 11J 11a w 10a 1IaS

23

- _ — --_ - - - — - — - — — - _ _---.—- ———- - _--— -— -- —--- —------ - - - -- - ------‘---— - ---- 
-‘-—- .-—

— —_•--.-—--



- -. •

4’

8-

-o
S -

-o 
~~. 

.2~~ 3 >
3. ~~

I JU~B ~~ ~~~~~ T -- r~~~ s., .~.0 0. ~~~~~~~~~

• ~~~~~~~~~~~~~~~ ~~~~~~~~~~ • ~~~~~~~~~~ 
‘4

~~~~~ ~~~~~~~~~~~

~~ 
~~~~~~~~~~~~~ B 8 ~ ~~~~U U(0~~ C ’ >~ 0 0 2

8- 0 . 0 . 0 .  ~~

~~UZI ~~~~~~~~~ ~~~~3~~~0 0 . C ,  --
~

~a~&-a .2 0.~~~~~~0.

~~~~~~~~~~

0.1 0 0 0 . ’ 0 0’ N 4’ P C0 ’- 000 00 0 0 0 ’ 4 N ’ G N P C P C O1.10 ~ 0. N P C O’ 4 ’ 4 P C ’ 4 P C 0 I N O P 4~~~~~~~~~~0 ’ ’ 0 P C O N N
-~

~~ 
I
~ ~~~

‘U
~~ 

‘
~~- .C ’ P 4 0 0’ 0 0 — N’ 0 ’ 4 ’ 4 I ’ 4 —~~~~’ 0 Q O~~~~O — — P 4 O

Q i O N — O - 5 — P I e i O — — O N— N P C I  

-C
‘0
104
..e
00 

-‘ —48 ~~~~~~~~~~~~~~~~~ 0 ’ N• N P 4  ~~ ‘0•
4~~~0.~ N - -

~_. ~~~~~ P 4 .n P 4 r — .... ’ I ’ ,0e. .’I .n N e-.~~ N’4 ’0 0 4’ ’0 r’- 0. .--, P4

- - ,~: ~~ -‘ V. V~ YC VI VI

I

~innmmmnimm
j

a 
t h t h~ i t h t h u~

24



--

~~~~~~~~~~ I~N -
j
~~

_
~ i~ -~~~~~

I~ii .- .!-0.~~~... ~ U
~ .c~~~~~~-a a
U t~~~ -~~ 1 <
.! 

~~~~~~~~~~~~~~~~ ~~I a ~~~~ ~~ .~ N~~~N 4 4’ N~~~~ -

~~~~~~~~~~~ 
~ 

-u~~~
• 

~~ 0 .0 ._ .~ -~~~_~ 4 ~ ~~~~~~~~~~~~~ ~~

B .
~~~~ ~~~~~~~~ -~ 

< <.~E~~ ~

~~~~~~~~~ I !~
I~~~

- UlIl ~~

- 

~ il
900 00 C’ 00 N N 

~~ 00 00~~~ ~~ N

~~~~~~~~~~~~~~~~~~~~L;I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

U, B fi ~~~~~~~~~~~~~~ 
-

LU ~~ .-— ~~~~U O 0 0 ~~~ . ~~~~C4 U 0 .
‘a~~~~5 a 0 ~~~~~~~~~0.~~~~~~ 0 ’5 • a a ~~ ’ a a a~~

8 - 8 -
0
~~ E
I— ~~~~~~ ~• Z .  — N — —  VI

U~ ~~(I,

‘U ~~~~O ’ 4 — V I ’ 4 N N N 4 MVI N 4 1  N ’ 4 I P C 0 0 NP T0.
.a O . 4 . 4 N 4 . 1 0 0 0~~~~~~ ‘co O P C N O I P C — 0

• C~ ~~~• N S 1- - VI — ‘ c —  VI P 4 0’  PC 0’ 00 ~~ — — 0 0 0 . 0 0  4.4 00

~~ ~ o~~o o ~~~~~ó P 4 P4~~~ o . ó o ~ ‘4~~~~~~~~~ó~~i o-4 P4
48
I- ,~

. 0 1 0 1 0 . 0 10  ‘ 0 . 0 . 0 . 0 1 0  ‘0 . 0  ‘ 0 ’ 0 1 0’O N’ 0 . 0 . 0

~~~~

. 8 . 8 . 8 . 8 . 8 . 8 . 8 . 8 . 8 . 8  .4 . 8  . 8 . 8 . 8 . 8 . 8 . 8 . 8 . 8
• -~~ ~~~~~~~~~~~ 1~ 1-” I- l- I- l- l- l--’I- I-

25

_________ - 

—.-~— - - -



-a
-
~~ 00N

.2 48
N

0 000

•0•

00
~~~~~~~1 ‘

~ ~~ 
~~ ~~~~ID-

~~ ~~. •N . 3N
-

~~ .E 0~~ ~~

~ i~
_
~ ~U !H13

ha !~ “-~~~~
‘
~~~~~~~

~~~~~~~~~
~

~~~~~~~~~ _ ~~~~~~ 
- -

~~ 1
II 111111 III I I~~~

‘U

P 1’ P C  0 ’ 4 ’ 4 0 0 —~~~~~~~~~~~~~~~~~~ ” c . ’ - - Vo N ’ 4 0 .

‘C 5 ) ~ 4 - 4 4 4 4 0  ~~~~N N P 4 ’c~~~~~~~~~~~~ 44’ V4 N N V I~~~~~0 . P C N
‘O VI IO V I , 0’ 4 ’ 4 N 0 .’ 0 N 0 0 P C’ 4 0 ’ ’ 4 V I P 4’ 4 N

I- 
~~~~~~ 

S

1:: ~~~ HHHH
I ~~~
a ~~~~~~~~~

26

- -~--•- . —S — — -~~~~-~~~ -00 --  - - - -- - - - 

•—. -~ ~— ------ - • •- _- ---- -- ——-__ ---- _ - _ -- .~~--_—-- --__ . ---—-— - —- -~ — -_-—----- -- -



4)

4) — 0 in in C~ ~O in in N’0  10
14 in ~~ ~~ •* ~~ C4 1
U
U
0

H

00 ‘0 i n  CO Cfl 000 N in N CO C’
4) 00 4—1 0’. ~~ 0 ~‘l U) ’ .C 0 C’1 U)

E-~ ~~I - 4 - 4  ~~I—  ~~ —

PCI
0
14
44 in (‘1 — C”I N. ‘.0 — c’4 ~‘1 0

00 N C-1 ‘001 ‘.0 — .-.? P1 0 N. —
CO ~ 0 — — cT’l — — P1 N P1 P1 — ‘.0
Z 0 0
0 -‘-4
4.4 00
Cl) 00 4)
Cl) 00
p-I 00 48

U
00 Ii ~ - 4 0 0 -~ P1 000 .-i P1 P110 0

N. in in ’0 in in 4’) CA ‘ .0 in -t
0 4)
Z 0
‘48 H

0 .0
44 ‘.00 N 0 ‘0 -4 00 0 00 — in

O W 00 • • • • 0 • • S •
Z 44 • 4) 0 .-I -1 0~~~~~-( .-4 0-4  —I ‘00 5  0 1-i (8
04 1  0 48
00 .-I

‘—4 48
0 N.

00 .-I 1-I — —5- N’0 P1 ‘.010 — —4 in in
~~ 0 44 • • • • • • S S S S 00
~ . 1-i (8 P1 P1 4’1 P1 — P1 P1 P1 P1 P1 P1 5

44 0 ‘-4
0

00 5
0 0 0 0  00 5
-< ~ (5 — — 00 a’. 10-00 .5- (‘1 in 0 0 4)
00 f l 5  . . . . S S S S • • S U)

00 • 14 0010  4” l N. -5 0 1 0  IA IA *Q 4.4 1’ 0 I I I I  I
0 0 5  00 (8
0 5  0 I-I
— ‘-4 (8
00 r14 0 0  0
Cl) U 44 od c~’i -~~ 0010 0 0 1 0.- I  -5- -* 10 P1 14

4-4 00 00 • . . . . . . . S • • S
00 4) c’) 0 P1 0’ m P1 N N. 4’) 0 N.

~~ 41 ‘—4 14 J — — ,-4 p-i p.4 .
0 1-4  5 5z -.--- s •  I
4.4 f~4 I

0 05 4’) 00 (‘) C’ P1 N. P1 01 N. — IA .
00 1.1 01 S • S • • S • • • • 5 4’

4-I ~ P10’. 4’) P1 N N. P1 0 N. r’~.48 (8 -4 -4 _4 _I -4 -4
0 0
0 4.0

S.48 ‘-4 0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0  Cl)
5 0  (8 .~ ( 8 .)~ ( 8 .~ -

~~ ( 8 .~ C.)
• 0.”-I 4 8 0  4 8 0  4 8 0 — 4 0 4 8 0  0.

• ‘0 5  ‘ 0 5  ‘ 0 SIA C O  ‘ 0 5
00 4-4 4) 5 1.o 4 ) 1 4  5 1.I .—I 00 41 1-I 00

00 ~ 
(0 4-4 00 4-I 00 1-4~~~~X (0 4-I -

1.1 00
00 00

— 5
48

-• (8 (8 5 — —
0 0 00 15 U
‘p1 4.’ 1-i U (8
4.’ 00 -~~~ .4-4 — ‘14

0~ 48 5 4.’ 48
— 0 (I-I U U 4-I
— 4-i 00 48 ‘4
48 5 4.4 4.’

~~ 

~~ ~U

-~~~~~ - ---- - - - - - -- -- — - - - - - - • - -- • - —--— - -- - • - -- - ------- —- —---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



mediatel y apparent that test fleet exhaust eir~ssions were dramatically reduced

for both hydrocarbons and carbon monoxide. The single exception to this

reduction is for hydrocarbon emissions from trucks at Ft. Sam Houston. The

lack of improvement Is attributed to the fact that average hydrocarbon emis-

sions for these trucks was already an extremely low 125 ppm for both test and

control fleets; there was simply little room for improvement. The remaining

emissions results show reductions ranging from 25 to 72 percent of the base—

line control f leet averages, indicating obvious potential for enormous re—

duction in Army fleet exhaust emissions. With the exception of the Ft. Sam

Houston trucks, all exhaust emissions reductions were statistically sig-

nificant as is discussed in Section E. Statistical Analysis.

Fue l economy comparistons ranged from —6.3 percent (control fleet better than

test) to +8.1 percent (test fleet better than control). None of these fuel

economy comparisons was found to he statistically significant, but there is an

i n d i c a t i o n  of potential for improvement when individua l vehicle types are

considered .

Table 9 ca tegorizes fue l economy and emissions improvement by veh icle make and

model for  sedans and pickup trucks. These data were not treated statist-

ically, but they serve to i l l u s t r a t e  the range of increase or decrease in fuel

economy and emissions for specific vehicle types. For the most part, each

installat ion operated several of each vehicle type. As a result, utilization

patterns , climatic conditions, etc. varied considerably during this program.

For this reason,, no make/mode l advantages should he generalized from these

data , hut the potential for fuel economy improvement from substandard levels

is indicated . Fuel economy data (See Table 8) for tact ical vehicles do not

reflect this possibility. These vehicles were at times refueled under field

conditions where metering systems were not available, requiring driver esti—

• mates of fuel added .

F.. Statistical Analysis

Test and control fleets for the three basic classes of vehicles (sedans,

pickup trucks, and tactical vehicles) were compared statistically for dif—

• fere’nces in fuel economy (mpg), HC emiss ions (ppm) , and CO emissions (per—

cent). The cumulative t—distribution was used for test vs control fleet

comparison of each vehicle class at a given installation. The cumulative

28
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TABLE 9. BREAKDOWN OF FUEL ECONOMY AND EMISSIONS LEVELS
~~ IMPROVEMENT BY VEHICLE MAKE AND YEAR MODEL

No. of Fue l Economy , Emissions , % Decrease
Year and Make Vehicles % Increase ~O tIC

Sedans

1971—72 Ford 14 2.8 60 48
1972 A14C 8 12.6 68 34
1973 Chevrolet 19 1.0 38 —6
1915 Ford 4 —2.8 80 29

• 
- 1916 Ford 5 17.0 18

1977 AI1C 21 —13.6 85 58
1977 Ford 10 5.4 57 47

Pickup Truck

1972 Chevrolet 35 6.0 46 17
1974 Chevrolet 103 6.0 47 17
1976 Dodge 13 3.0 86 44
1977 Dodge 20 —6.0 74 30

• F—d istribution (one—way Analysis of Variance) was used for installation—to—

installation comparisons.

Table 10 presents test vs. control fleet comparisons for nontactical vehicles
at the three sites. The cumulative probability, p P{tctp), i.e. the proba—

bility that a calculated t—ratio is significant is given for p 0.90. Other—

wise the term “NS” (not significant) is entered. As can be seen, in oniy one
• 

case (Pine Bluff Arsenal) was there a significant change in fuel economy
— between test and control fleets. In this case, pickup trucks showed a 7.9—

percent increase f o r  the test fleet over the control fleet (see Table 8).

Otherwise, there were no identifiable differences in fuel economy between test
and control fleets at any site. Virtually all exhaust emission comparisons

were found to be statistically significant, with test fleets showing much 
—

lower MC and CO emissions levels than control fleets. One exception mentioned

previously which does not lend itself to statistical analysis is for the truck
fleets at Ft. Sam Houston, which had little room for improvement in hydro—
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TABLE 10. STATISTICAL COMPARISONS FOR NONTACTICAL VEHICLES
(Test vs Control)

~(a)
Installation Fuel Economy CO tIC

Sedans

Ft. Lewis NS 0.90 NS
Ft. Sam Houston NS 0.995 0.95
Pine Bluff Arsenal NS 0.90 NS

Trucks

Ft. Lewis NS 0.999 0.90
Ft. Sam Houston NS 0.999 NS
Pine Bluff Arsenal 0.95 0.995 NS
All nontactical: NS 0 999 (b) 0 999 (c)

(a) t—statistic: p — P(t<tp }
(b) 60% reduction in CO —

(c) 33% reduction in MC

carbon emissions. This value, of course, is shown as “not significant.” When

the three installations are combined for all nontactical vehicles, cumulative
probabilities of 0.999 for NC and CO emissions result. These results imply

that the respective 33— and 60—percent decrease in emissions for the test

fleets compared to the baseline —
control f leets is indeed a real TABLE 11. STATISTICAL COMPARISONS FOR
and general effect. As would be TACTICAL VEHICLES AT FT. LEWIS, WA

(Test vs Control)expected, combining fuel economy
data for all three installations _________________________________

Fuel Economy CO BCresulted in no significant
• effects. Ml51 NS 0 975

(b) 0 9 9 (c)
M880 NS 0.99 NS e

Tab le 11 presents statistical (a) t—statistic: p P{t’ctp}
(b) 33% reduction in cucomparisons for the tac tical 
(c) 35% reduction in HC

vehicles (M151 and M880) at Ft. (d) 51% reduction in CO

Lewis, WA. As with the nontact— 
(e) 25% reduction in HC

— ical fleets, no significant changes in fuel economy were noted. Strong

effects for Ml51 emissions were indicated and for the M880 a large reduction
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in carbon monoxide (51%) was significant whereas the 25—percent attenuation in

I hydrocarbon emissions was found not to be statistically significant. This

lack of statistical significance is likely due to the limited availability of

the vehicles for emission checks throughout the program.

Installation—to— installation comparisions were made by Analysis of Variance
techniques only for nontactical vehicles since tactical vehicles were used

only at Ft. Levis. These analyses compared test fleets to one another among

the three installations, and likewise compared control fleets. For sedans, no

significant differences were found in either fuel economy or BC emissions.

Ft. Sam Houston and Pt. Lewis vehicles showed roughly the same characteristics

in carbon monoxide emissions attentuation, whereas Pine Bluff Arsenal showed a

statistically significant difference in emissions properties. Truck fuel

economy was found to vary significantly from installation—to—installation,

with Ft. Lewis having best fuel economy followed by Ft. Sam Houston and Pine

Bluff Arsenal. This ranking may well account for the previously mentioned
fact that fuel economy improvement at Pine Bluff was significant since this

installation had the most room for improvement. Truck exhaust emissions

variation between installations was not statistically significant,

These similarities and differences between individual vehicle classes at the

three installations serve to further support the general observation of dra-

matically reduced exhaust emissions for test fleets when compared to control

fleets whose engines were only tuned during normal scheduled maintenance.

r
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III. CONCLUSIONS

Specific conclusions derived from this program were:

• BC/CO exhaust emissions can be significantly reduced and lover levels of

emissions maintained through regular use of exhaust emission analyzers.

• Significant increases in fuel economy may be achievable through periodic

use of exhaust emission analyzers if maintenance recommendations as

indicated through diagnostic analysis are acted upon.

• Improvement in maintenance posture is difficult, if not impossible, to
predict due to discrepancies in record keeping and/or inflexibility in

maintenance scheduling/procedures.

~.,+.
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IV. RECOMMENDATIONS

As a result of this program, the following recommendations are deemed ap—

propriate:

• Exhaust emission analyzers should be utilized at all TMP maintenance

activities as diagnostic tools during regular scheduled maintenance to

adjust vehicle engines for the lowest possible emission levels.

• TM 38—750 specifies maintenance activities as follows:

[ Inspection — Annually or 12,000 miles

Inspection — Semiannually or 6,000 miles

Lubrication — Every 3 months or 4,000 miles
The exhaust emission check should be incorporated into each of the above

maintenance requirements.

• This program only addressed the potentiality of exhaust emission re—

ductions through the use of commercial exhaust emission analyzers. These

exhaust analyzers only measure tailpipe emissions in the idle mode. As

shown in “Update of State Regulations Summary” of this report (see Sec—
tion V), the state and Federal Standards for vehicle emissions are mea-
sured in grams per mile. An emission evaluation should be conducted

where Army vehicles are subjected to evaluations on a chassis dynomonieter

and also with exhaust emission analyzers to determine if the reduced

emissions obtained in this program correlate with the state and Federal
requirements.

—
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V. TASK 11——STATE REGULATIONS SUMMARY

In March 1979, a total of 105 copies of the updated “State Regulations Sum-
mary” was forwarded to TARCOM for subsequent distribution to FMT’s and ap-

propriate activities where the basic manual is maintained. However, the
following is presented to familiarize the reader with the State Regulations

Summary portion of the work performed under this contract.

A. Background

During FYl976, AFLRL engineering staff accomplished the initial phases of a
program intended to provide U.S. Army technical personnel with current summary

information on state and municipal vehicle exhaust emissions regulations,

noise regulations, and Inspection and Maintenance programs. Specific actions

during this time included :

• Identification of key authorities within each state plus principal

municipal areas.

• Personal contact with these authorities to detail Army needs and

actions.

• Securing complete state and municipal statutues applicable to this

effort.

• Interpretation and condensation of such statutues.

• Compilation of these data in standardized format.

• Data storage in a computer network assessible by TARCOM and (with
TARCOM concurrence) other interested Army agencies.

• Coordination of individual summaries with appropriate authorities.

• Publication of finalized data and interpretations in an internal

Army document: “State Regulations Summary, Mobile Ground Sour—

ces: Emissions—Inspection—Maintenance.”

~~
•
~~~

- - c --
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B. Objective

The fundamental objective of this Task was to continually update the summary
manual via the existing data retrieval—liaison loop as illustrated in Figure

4.

C. Approach

SwRI staff members previously engaged in the initial manual development work

• continued this function under this operating contract via already well—

established information lines. States listed in Table 12 (page taken from

existing “State Regulations Summary, Mobile Ground Sources: Emissions—Main—
tenance—Inspection” manual) were contacted, their emissions regulations re-

viewed, manual data upgraded, and any “new” state policies defined. All

information was then incorporated in the updated package. In this update,
there were 53 state or territorial changes, 52 administrative changes (e.g.,
personnel replacement), and 20 regulatory changes. Additional examples of

material included in the manual are presented in the appendix.
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FIGURE 4. INFORMATION AND ACTION FLOW
FOR STATE EMISSION REGULATIONS
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TABLE 12. STATE INSPECTION AND REGULATIONS SUMMARY

. U,
U,

STATES OR
TERRITORIES U, ..

~

-‘

-
• G D O G D O  ~ 9

IV Alabana X X X X
X Alaska X X X
IX A.erican Saaoa
I X Arizona X X X X X X X
VI Arkansas X X X X
IX Califor nia X X X X X X X
V Chicago X X  K K X X X
V Cihcinnati X K K K
V I I I  Colorado X K K K
I Connecticut X X X K X
I I I  Delaware
I I I  District of Coluabia X X X
IV Florida X X X X
IV Georgia X X K *
IX Gua c
IX Hawaii X X  X X X K
X Idaho X X  X K
V I l l inois K X X K X
V Indiana X X
VI Z iowa X X X X
V I I  Kansas X X
V I I  Kansas City X K X
IV Kentucky X K
VI Louisiana K
I Maine X
II I  Maryland K K K K K
I Massachusetts K X K K X
V Michigan
V Minnesota X X K X
IV Mississippi
VII Missouri K X X
VIII Montana K K X

• VII Nebraska X K X• X
IX Nevada K K K K X
I New Ha.pshire X K X X
II New Jersey X X X X X X
VI New Mexico X
II New york K X K X K
IV North Carolina K X K
VIII North Dakota X X K
V Ohio X K X
VI Oklahona X
X Oregon X X  X X  K X X X

• I I I  Pennsylvania K X X
• I I  Puerto Rico X K X

I Rhode Island
• IV South Carolina

VIII South Dakota K K K
IV Tennessee
V I Texas X K K K
VIII Utah X K X
I Ver.ont X X  K K
III Virginia K X X K X ~ K -- - I I Virgin Islands
K Washington K X K K K K
III West Virginia K K
V Wisconsin X K K K K
VIII Wyo.ing K

G • Gasoline; D - Diesel; 0 • Other
~Georgia prohibits county or inicip.l . sions regulations.
‘VtrgInhs peraits motoroyoi. noise regulations by county, city, or town .

37

I.- - - ------- — - -— •—-- --• - - _ - —---—-- — - • —-~ - - --- ---- - — - -— ----__- - —~~~~ — — — • —_ - • - --- - —-- --- - — —  -



ir

I-

-

i
APPEND IX

-
~ Excerpts from “State Regulation Summary,

Mobile Ground Sources: Emissions—Maintenance—Inspection’

~~~~±~~ .-TII~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- -~~~~ —~ -- •- - —- —-- - -~-

FEDEHA L STAN DMHL ) S FOR NEW VEHICLE EMISSIONS

LIGHT DUTY GA SOLINE £ DI ESEL VEH I CLES

EMISSIONS 1977-1979 1980 1981

XC, G/MILk. 1.5 0.41 0.41

CO. 6/NILE 15.0 7.0 3.4

NOX. 6/NILE 2.0 2.0 1.0

EVAP., 6/TEST 2.0 2.0

L I G H T  DI II? GASOLI NE 4 DI ESEL TRUCKS

GASO LINE AND DIESEL
EMISSIO~~5 1977-1976 1979

MC, 6/MILE 2.0 1.7

CO. 6/MILE 20.0 18.0

NOX , (4/MILE 3.1 2.3

EVAP., 6/TEST 2.0 2.0

HEAUY DUTY GA SOLI NE & DI ESEL ENGI NES

EMISSION 1974-1976 1979 AND LATER

CO, G/6HP-HH 40

HC-NOX , (i/HHP-HR 16 10

OPACITY (DIESEL ONLY), %

LUG IS 15

ACCELERATION 20 20

• PEAK 50 30

40
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~- • FEDERAL STAN DAHDS--2

NOTOXCYCLES

YEAR ENGINE EMISSIONS, G/K14*
DI SPLACEMENT HC CO

1978 1979 LESS THAN 170 CC 5 17

170 CC -750 CC 5—14 17

ABOVE 750 CC 14 17

1980 ALL LESS THAN 5 LESS THAN 12

* 5 G/KM IS EQUIVALENT TO 8 G/MI.

NOTE : LIGHT DUTY TR I ICK IS 8500 LBS OR LESS
HEAVY DUTY TW~ICK is HEAVI ER THAN 8500 LBS.30SEPT77

I
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FEDERAL NOISE REGULATIONS

AT THE PRESENT TIME, THERE ARE NO FEDERAL VEHICLE NOISE REGULATIONS
WHICH APPLY TO THE UNITED STATES ARMY. THE NOISE CONTROL ACT OF 1972
AUTHORIiES ESTABLISHMENT OF FEDERAL NOISE STANDARDS AND DiRECTS ALL
FEDERAL AGENCIES TO CARRY OUT PROGRAMS TO PERMIT COMPLIANCE. IT IS
ANTICIPATED THAT - IF FEDERAL NOISE REGULATIONS ARE EVER MADE LAW
THEY WILL BE SIMILAR IN NATURE TO THE EPA INTERSTATE COMMERCE CARRIER
STANDARDS FOR HIGHWAYS SUMMARIZED BELOW:

MAXIMUM PERMISSIBLE SOUND LEVEL READINGS, 1)8(A)

HIGH W AY OPERATION S TEST

SOFT SITE HAR D SITE

MIKE-TO-TARGET 35 MI/HR AbOVE 35 MI/HR ABOVE
MIN.FT MAX .FT OH LESS 35 MI/HR OH LESS 35 MI/HR

35 39 89 93 91 95

39 43 88 92 90 94

43 48 87 91 69 93

48 58 86 90 8 92

58 70 85 89 87 91

70 83 84 88 86 90

STATIO NARY TEST S

SOFT SITE HAR D SITE

35 39 89 91

39 43 88 90

43 48 87 89

48 58 86 88

58 70 85 87

70 83 84 86

1-THE SPEEDS SHOWN REFER TO MEASUREMENTS TAKEN AT SITES HAVINU
SPEED LIMITS AS INDICATED. THESE SPEED LIMITS DO NOT NECESSARILY
HAVE TO BE POSTED

2-THIS TABLE IS BASED ON MOTOR CARRIER NOISE EMISSION REQIJIREMENTS
SPECIFIED IN 40 CFR 202.20 AND 40 CFR 202.21

C
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FEDERAL NO ISE--2

I N  ADDITION, THE EPA STANDARDS FOR NEW MEDIUM AND NEW HEAVY DUTY
TRUCKS (OVER 10,000 LB GV WR--EI THER CLASS) ARE :

EFFECTIVE DATE LEVEL, 1)8(A)

1 JAN 78 83

1 JAN 82 80

t 
1 JAN 85 (RESERVED)

- 

PROPOSED NOISE EMISSION STAN DARDS FOR MOTORCYCLES:

STREET MOTORCYCLES

1 JAN 80 83

1 JAN 82 80

I JAN 85 78

MOPED-TYPE STREET MOTORCYCLES :

1 JAN 80 70

OFF-ROAD MOTORCYCLES, ENGINES
170 CC AND BELOW:

1 JAN 80 83

1 JAN 82 80

1 JAN 85 7

OFF-ROAD MOTORCYCLES . ENGINES
LARGE R THAN 170 CC:

I JAN 80 86

1 JAN 83 82
22JAN79

REFERENCE: 1. TITLE 40, CODE OF FEDERAL REGULATION S CHAPTER I. PART
202, 39 FR 38208, OCTOBER 29, 1974

2. P1. 92-574; ENACTED BY CONGRESS OCTOBER 18. 1972;
SIGNED BY THE PRESIDENT OCTOBER 27, 1972

3. TITLE 49, CODE OF FEDERAL REGULATIONS CHAPTER II.
- • PART 325, 40 FR 42437, SEPTEMBER 12. 1975

3MAY 76
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ARIZONA

1. AGENCIES

A. EPA REGION IX
13AUG75

REGIONAL ADMINI STRATOR:
PAUL DEFALCO, JR.; (415) 556-23203 100 CALIFORNIA ST.,
SAN FRANCISCO, CA. 9411$ .
13AUG75

B. STATE

BUREAU OF VEHICLE EMISSIONS INSPECTION, CHIEF: R. FRED
IACOBELLIJ (602) 255-1167, 600 N. 40TH ST., PHOENIX,
AZ 85008 - -
29DEC78

C. COUNTY OR DISTRICT

2. SOURCE

A R I Z O N A  RULES AND REGULATION S FOR POLLUTION CONTROL, REGULATION
R9-3-1000, AND AIR POLLUTION CONTROL LAW, TITLE 36, CHAPTER $4.

13AUG75

3. VISIBLE EMISSIONS

A. GASOLINE POWERED

VISIBLE, 10-SECOND MAXIMUM.
13AUG75

B. DIESEL POWERED

NO. I RINGELMANN OR 202 OPACITY, 10-SECOND MAXIMUM
29DEC78

C. OTHER 
.~ 

-

4. EMISSION INSPECTION STANDARDS

A. GASOLINE POWERED

• (MAXIMUM ALLOWABLE)
ALL XC VALUES MEASURED AS N-HEXANE •

I DLE
HIGH CRUI SE LOW CRUISE MODE

TYPE- VEHICLE YR., WEIGHT HC CO HC CO MC CO - :
(LBS), NO. CYLINDERS PPM I PPM 2 PPM 2

4 STROKE MOTORCYCLES, ALL 700 8.6 2,000 9.0

4 STROKE- $975 a NEWER $00 0.9 $20 1.0 250 3.3 :
1

6000 OR LESS. 4 CYLINDERS
OR LESS

44
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ARIZONA--2

4 STROKE- 1975 £ NEWER $00 0.9 120 1.0 250 3.3
6000 OH LESS, MORE THAN
4 CYLINDERS

4 STROKE- $975 £ NEWER 300 2.5 300 3.0 400 7.0
GREATER THAN 6000. ALL

4 STROKE- 1972—1974, ALL. 380 3.0 380 3.5 450 7.2
4 CYLINDERS OR LESS

• 4 STROKE- 1972-1974, ALL, 300 2.5 300 3.0 400 7.0
MORE THAN 4 CYLINDERS

4 STROKE- 1968-1971, ALL, 450 3.75 450 4.25 850 8.0
4 CYLINDERS OR LESS

4 STROKE- 1968—1971. ALL, 380 3.0 380 3.5 750 8.0
MORE THAN 4 CYLINDERS

4 STROKE- 1967 & OLDER, 1000 5.0 1000 6.0 2000 9.5
ALL, 4 CYL. OR LESS

4 STROKE- $967 £ OLDER, ALL, 700 4.25 700 5.25 1 500 9.5
MORE THAN 4 CYLINDERS

(MEASURED AS PROPANE EQUIVALEN T GAS)

2 STROKE- ALL 23000 8.0 18000 6.0

* LOW CRUI SE STANDARD WILL BE SUBSTITUTED FOR HIGH CRUISE
STANDARD AND LOW CRUI SE WILL BE ELIMINATED IF THE VEHICLE
WEI GHS LESS THAN 2000 POUNDS CURB WEIGHT.

ARIZONA VEHICLE-IN-USE INSPECTION TEST: AVERAGE MC AND CO
TAKEN AT 50 MPH, 30 MPH, AND IDLE (CHASSI S DYNAMOMETER USED)
1.ENGINE AT NORMAL OPERATING CONDITIONS AND LEVEL.
2.IDLE MODE WITH TRANSMISSION IN GEAR, CLUTCH DI SENGAGED

WITH STANDARD TRANSMISSIONS.
3.VEHICLES WITH TRANSMISSION S SHALL BE TESTED:
A. ALL TEST CONDITIONS RUN WITH TRANSMISSION IN DRIVE
B. IDLE MODE RUN WITH TRANSMISSION IN DRIVE WHEELS BRAKED.

PENALTIES: LICENSE PLATES WITHELD UNTIL VEHICLE PASSES
INSPECTION, EFFECTIVE JAN. I. 1977 -

29DEC 78

B. DIESEL POWERED

C. OTHER

5. MAINTENANCE

THIRTY DAY GRACE PERIOD FOR CORRECTION OF DEFECTS OBSERVED DURING
INSPECTION.
29DEC78
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ARIZONA--3

6. EXEMPTIONS

A. COLD ENGINE START-UP EMISSIONS.
B. OFF-HIGHWAY DIESEL-POWERED VEHICLES
C. FLEET OPERATORS IF PERFORMING OWN INSPECTIONS (IDL E ONLY)
D. VEHICLES OVER 13 YEARS OLD
29DEC 7

7. VEHICLE NOISE

A. MUFFLERS IN GOOD WORKING CONDITION AT ALL TIMES
S. NO CUTOUTS, BYPASSES, ETC.
C. BOATS: 86 DB/50 FT NO EXCESSIVE OR UNUSUAL NOISES
D. EXCEPTIONS: SANCTIONED COMPETITIONS OR TIME TRIALS

13AUG75

8. REMARKS

MANDATORY ZNSPECTZON JAN. 1, 19763 MANDATORY COMPLIANCE
JAN. 1, 1977 (APPLIES TO COUNTIES WITH MORE THAN 350,000 POPULATION)
THIS INCLUDES ONLY MARI COPA-PHOENIX AND PIMA-TUCSON COUNTIES
13AUG75

9. DATE OF LAST REVISION:
29DEC78
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CALIFORNIA

~~ I. AGENCIES

A. EPA RE (10N IX
2SEPT75

REGI ON AL ADM INISTR ATOR:
PAUL DEFALCO, JR. (415) 556-23203 215 FREMONT,
SAN FRANCISCO, CA 94105
1 7JAN 79

8. STATE

• CALIFORNIA AIR RESOURCES BOARD, CHAIRMAN: THOMAS C. AUSTIN;
(916) 322-5840; 1709 11TH ST., SACRAMENTO. CA 95814
1 7JAN79

C. COUNTY OR DISTRICT

2. SOURCE

CALIFORNIA ADMINISTRATIVE CODE, TITLE 13, MOTOR VEHICLES,
CHAPTER 3: AUTOMOTI VE EXHAUST EM ISS iON AND DI ESEL EM ISSION
STANDARDS; DIVI SION 12, CHAPTER 5, ARTICLE 2, SECTIONS 27150

• AND CHAPTER I, SECTIONS 24007.
1 7JAN79

3. VISIBLE EMISSIONS

A. GASOLINE POWERED

1. JAN. 1, 197$ OR PRIOR VEH ICLES, LESS THAN 4000 FT: NO. 2
RINGELMANN OR 40% OPACITY, 10-SECONDS MAXIMUM
2. JAN. I, 1971 OR AFTER VEHICLES, LESS THAN 4000 FT: NO. 1
RINGELMANN OR 202 OPACITY, $0-SECONDS MAXIMUM
2SEPT7 5

• B. DIESEL POWERED

1. JAN. I, 197$ OR PRIOR VEHICLES, LESS THAN 4000 FT: NO. 2
RINL;ELMANN OR 40% OPACITY, $0-SECONDS MAXIMUM

• 2. JAN . I, 1971 OR AFTER VEHICLES, LESS THAN 4000 FT: NO. 1
RINGELMANN OR 20% OPACITY, 10-SECONDS MAXIMUM
2SEPT75

- 

C. OTHER

EVAPORATIVE EMISSION S OF HY DROCARBONS: •
I. LIGHT-DUTY VEHICLES 1970 TO $972: 6 GMS/TEST BY CARBON TRAP
TEST PROCEDURE.
2. LIGHT-DUTY VEHICLES 1972 TO $977: 2 6115/TEST BY CARBON TRAP
TEST PROCEDURE.
3. LIGHT-DUTY VEX ICLES $979: 6 Gu S/TEST BY THE SEALED HOUSING 

- •

FOR EVAPORATIVE 3ETERMINATION S TEST PROCEDURE. • -
41. ALL MODEL VEH ICLES $980: 2 GMS/ TEST BY THE SEALED HOUSING
FOR EVAPORATIVE DETERMINATIONS TEST PROCEDURE.

a
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CALIFORN IA--2

5. HEAVY-DUTY GASOLINE-POWERED VEHICLES: 2 GuS/TEST BY
ENG iNEER iNG EVALUAT1ON.
6. AUXILIARY FUEL TANKS $97418 NO DEGRADATION IN EMISSION S CONTROL
27SEPT77

4. EM ISSION I NSPECTIO N STAN DARDS

A. GASOLINE POWERED

PASSENGER CARS AND LIGHT-DUTY TRUCKS

COLD START CARBON OXIDES OF
YEAH TEST HYDROCARBONS MONOXIDE NI TROGEN

PRIOR TO 7-MODE 650 PPM 3.4% $000 PPM
CONTROLS 7-MODE 11GM/MI 80 GM/MI 4 GM/MI

CVS-75 8.8 GM/MI 67 GM/MI 3.6 GM/MI

1966-1967 7-MODE 275 PPM 1.5 1 NO STD

19 68-1969 7-MODE
50-100 CID 410 PPM 2.3 2 NO Sit)
101-140 CU) 350 PPM 2.0 1 NO STD

OVER- 140 CU) 275 PPM 1.5 1 NO STD

$970 7-MODE 2.2 GM/MI 23 (3M/M I NO Sib

1971 7-MODE 2.2 GM/Mi 23 GM/NI 4 GM/MI

1972 7-MODE 1.5 GM/MI 23 GM/M I 3 GM/MI
CVS-72 3.2 GM/MI 39 GM/MI *3.2 GM/MI

1973 CU S-72 3.2 GM/MI 39 GM/MI 3 GM/MI

$974 C~ 5-72 3.2 GM/MI 39 6$/MI 2 GM/MI

PASSENGER CARS AND LIGHT-DUTY TRUCKS HAVE THE SAME STANDARDS
THROUGH 3974.

2975 PC. CVS-75 0.9 GM/MI 9 GM/MI 2 GM/MI
LDT+ CVS-75 2.0 GM/MI 20 GM/MI 2 GM/M I

1976 PC CVS- 75 0.9 GM/MI 9 GM/MI 2 GM/M I
LDT CVS-75 0.9 GM/MI 17 GM/MI 2 GM/MI

$977 PC CVS-75 0.41 GM/MI 9.0 GM/MI 1.5 (iN/MI
LDT CV$-75 0.9 GM/MI 1? GM/Mi 2 GM/MI

1978 Pc CV$-75 0.41 GM/MI 9 GM/MI 1.5 GM/MI
LIII CVS-75 0.9 GM/MI $7 GM/MI 2 GM/MI

$979 PC (VS-75 0.41 GM/MI 9 GM/MI 1.5 GM/M I
LDT CVS-75 0.5 GM/MI 9 GM/MI 2 GM/M I

48
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NON-METHANE

I HYDROC ARBONS

1980 PC CVS-75 0.39 GM/MI 9.0 GM/MI 2.0 GM/M I
LDT CVS-75 0.50 GM/MI 9.0 GM/MI 2.0 GM/MI

$ 981 PC CVS-75 0.41 GM/MI 3.4 GM/MI 1.0 GM/MI
LDT CVS-75 0.50 GM/MI 9.0 GM/M i 2.5 GM/N I

1982 PC CVS-75 0.39 GM/MI 7.0 GM/MI 0.4 GM/MI

~~~ 

. LDT CVS-75 0.50 GM/MI 9.0 GM/MI 3.5 GM/MI

1983& PC C~JS-75 0.39 GM/Mi 7.0 GM/NI 0.4 GM/Mi
LATER LDT CVS-75 0.50 GM/MI 9.0 GM/NI 2.0 GM/Mi

GM/MI-GRAMS PER MILE
7-MODE-IS A 137 SECOND DRIVING CYCLE TEST.
CVS-72 IS A CONSTANT VOLUME SAMPLE COLD START TEST.

F CVS-75—IS A CONSTANT VOLUME SAMPLE TEST WHICH INCLUDES COLD AND
HOT STARTS.
*—HOT 7-MODE
+-PC-PASSENGER CARS; LDT-LIGHT DUTY TRUCKS (UP TO 6000 LbS.)

1 7JAN 79

H I G H W AY AND MANDATORY INSPECTION EMISSIO N STAN DARDS

HIGHWAY EXHAUST EMISSION : LIGHT-DUTY VEHICLES . THE EXHAUST
EMISSION STANDARDS BELOW ARE THE MAXIMUM ALLOWABLE. THE
INSPECTION SHALL CONSIST OF EMISSiON MEASUREMENT FROM A HOT
IDLING ENGINE WITH THE TRANSMI SSION SET IN NEUTRAL.

HYDROC AR BON S
VEHICLE NO. OF PPM HEXANE CARBON MONOX IDE

MODEL-YEAR CYLINDERS BY VOL.IJME+ PERCENT BY VOLUME+

3955-3965 4 OR LESS 1900 8.0
S OR MORE 1200 8.0

2966-1967 4 OR LESS 1900 8.0

- 
AI# OTHER$* Al . OTHERS*

* 5 OR MORE 400 500 5.5 7.0

• 1968-1970 4 OR LESS 500 650 5.5 7.0
5 OR MORE 400 500 5.5 7.0

197IiLATER 4 OR LESS 450 600 3 5  5.0
5 OR MORE 250 350 3.0 4.0

• AS MEASURED BY A NONDI SPERSIVE INFRARED INSTRUMENT.
• AIR INJECTION EMISSION CONTROL SYSTEM.

‘
~~ • OTHER REFERS TO VEHICLES NOT EQUIPPED WITH AIR INJECTION

SYSTEMS.
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MEDIUM-DUTY VEHICLES 8500 LBS OR LESS

COLD START CARBON OX I DES OF
YEAR TEST HYDROCARBON MONOX IDE NITROGEN

2969-77 SEE HEAVY-DUTY STANDARDS FOR 1969-1977

1918 GAS.& CVS—75 (0.90 GM/MI) (17 GM/MI) (2.3 GM/MI) —DIESEL

$979 GAS.& CVS-75 (0.90 GM/MI) (17 GM/MI) (2.3 GM/Mi)
DIESEL

1980 GAS.& CVS-75 (0.90 GM/MI) (17 GM/MI) (2.3 GM/MI)
DIESEL

l9*~1 GAS.& CVS—75 (0.60 GM/Mi) (9 GM/MI) (2.0 GM/MI)
DIESEL

1982 GAS.& CVS-75 (0.60 GM/Mi) (9 GM/Mi) (2.0 GM/MI)
DI ESEL

29834 GAS.& C’JS-75 (0.60 GM/MI) (9 GM/MI) (1.5 GM/MI)
LATER DIESEL
1 7JAN79

B. DIESEL POWERED

HEAVY-DUTY GASOLINE AND DIESEL VEHICLES OVER 6000 LBS. GVW

CARBON OX I DES OF
YEAR STANDARD HYDROCARBON S MONOXIDE NITROGEN

1969-1971 GASOLINE 275 PPM 1.5% NO 510

$972 GASOLINE 180 PPM 3.0% NO STD

3973-1974 GASOLINE I-4C + NOX — 16 GM/BHP HR CO
£ DIESEL 40 GM/BlIP HR

1975-1976 GASOLINE HC + NOX - 10 GM/BlIP HR CO a

4 DIESEL 30 GM/BHP HR

$977 GASOLINE HC + NOX - 5 (iM/BHP HRS CO -& DIESEL 25 GM/BlIP HR

1978 GASOLINE HC + NOX - 5 GM/BHP HR CO -£ DIESEL 25 GM/BHP HR 
- 

-

1979 GASOLINE HC • NOX - S GM/BlIP HR CO -£ DIESEL 25 GM/BHP HR

1980-1982 GASOLINE HC • NOX — S GM/BlIP lift; CO -& DIESEL 25 0111BHP HR
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CAL IFORNIA--S

1983&LATER GASOLINE HC + NOX — 4.5 GM/BHP HR CO =
& DI ESEL 25 (iM/BH P HR

NOTE: T H I S  EXCLUDES PASSENGER CARS AND 1978 AND LATER
MEDIUM-DUTY VEH I CLES.

GM/k5 H P HR - GRAM S PER BRAKE HORSEPOWER-HOUR
• 1 7JAN79

C. OTHER —

MOTO RCYCLE EXHAUST E M I S S I O N  STAN DARDS ( FOR LESS THAN 1 500 LBS.)
- . - CARBON

YEAR DI SPLACEMEN T ,CC HYDROCARBON S -MONOX I DE

1978-2979 50 - 369 5.0 GM/KM 17 GM/KM
750 & LARGER 34 GM/KM 27 GM/KM

1980-198 2 ALL (50 & LARGER )  5.0 GM/KM 2 2  GM/KM

1982 & LATER ALL (50 4 LARGER )  1.0 GM/KM 12 GM/KM

LPG AND N G POWERED V E H I C L E  C O N V E R S I O N S  1969 ; MU ST MEETr APPL I CABLE EXHAUST EMISSION STANDARDS
1 7JAN79

0
f 5. M A I N T E N A N C E

NO PERSON SHALL REMOVE, ALTER OR REN DER I N O P E R A T I V E  ANY A I R
POLLUTION CONTROL D E V I C E S  R E QU I R E D  BY LAW .
2SEPT75

6. EXEMPTIONS

THE FOLLOWING VEH I CLES ARE EX EMPT FROM EXHAUST AND EVAPORATIVE
EM I SSIONS:

1. VEH ICLES WITH ENGINES LESS THAN 50 CII)
2. ALL 1974 AND OLDER MODEL YEAR DIESEL VEH ICLES LESS THAN
6,00) LBS. GVW. (LIGHT- DUTY)
3. 2972 AND OLDER HEAVY-DUTY MODEL YEAR DIESEL VEHICLES
FIRST SOLD AND REGISTERED I N CAL I FORNI A
4. 1973 AND OLDER HEAVY-DUTY MODEL YEAR NON-RESIDENT DIESEL

- VEHICLES
5. IMPLEMENTS OF HUSBANDRY
6. RACING VEHICLES DEFINED AS COMPETITION VEHICLES NOT USED

• ON PUBLIC ROADS OR HIGHWAYS
7. VEHICLES SPECIFICALLY EXEMPTED BY THE BOARD
8. VEHICLES WHICH QUALIFY FOR SPECIAL LICENSE PLATES UNDER
SECTION 5004 OF THE VEHICLE CODE
9. VEHICLES OVER 6,000 LBS. (HEAVY-DUTY ) MANUFACTURED BEFORE
JAN. 1, 3969. (GASOLINE AND DIESEL)
$0. NEW VEHICLES MANUFACTURED WI TH PROPANE OR NATURAL GAS
FUELED ENGINES
II. 1966 MODEL YEAR LIGHT-DUTY VEHICLES FOR WHICH NO NOX
RETROFIT DEVICE IS AVAILABLE
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CALl FORNIA--6

12. OFF-ROAD UTILITY VEHICLES BUILT BETWEEN JAN. I THROUGH
APRIL 30e 1970 ARE EXEMPT FROM EVAPORATIVE EMISSIONS
27SEPT77

7. VEHICLE NOISE

A. ADEQUATE MUFFLER IN CONSTANT OPERATIONI NO CUTOUTS, BYPASSES
OR MODIFICATION S INCREASING SMOKE

B. NOISE STANDARDS (ALL VALUES DB(A), 50 FT. FROM CENTER OF TRAVEL
LANE OR FROM BOAT):

VEHICLE SPEED L I M I T  SPEED L I M I T
TYPE 35 MPH OR LESS OVER 35 MPH

GRADE GRADE
OVER +OR- 2% WITHIN +OR- 12

I. OVER 5999 LB GUW 86 82 90

2. MOTORCYCLES 82 77 86

3. ALL OTHER VEHICLES 76 74 82

MFG BEFORE MFG MFG AFTER
1/76 1/76 TO 2/78 1/78

4. MOTORBOATS 86 84 82

C. HIGHWAY PATROL EXHAUST SYSTEM TEST PROCEDURE FOR PASSENGER CARS
AND VEHICLES (OTH ER THAN MOTORCYCLES) G.V.W. LESS THAN 6,000 LBS.
I. EXHAUST NOISE 95 D8(A) OR LESS, 20 INCHES FROM EXHAUST OUTLET
AT 45 DEGREES (NORMAL ENGINE RUNNING TEMPERATURE WITH TRANS-
MISSION IN NEUTRAL.
2. VEHICLES MFG. AFTER 1967 MAY EXCEED 95 DB(A) IF REPLACEMENT
PARTS ARE NOT LOUDER THAN ORIGINAL EQUIPMENT.
3. MOTORCYCLES AND HEAVY TRUCKS WILL BE COVERED AT A LATER DATE

D. NEW VEHICLES MUST SATISFY CALIFORNIA VEHICLE CODE, SECTION 27160
(TOO DETAILED TO INCLUDE) FOR REGISTRATION

E. PEN ALTIES s MISDEMEANOR
P .  EXEMPTIONS:

I. VEH I CLES WITH AT LEAST 2 SNOW TIRES
2. SANCTIONED RACING VEHICLES WHILE ON TRACK
3. OFFROAD VEHICLES

* 

30APR76

8. REMARKS

EARLY IN 2979, A MANDATORY VEHICLE INSPECTION -PROGRAM WILL BEGIN
ON A CHANGE OF OWNERSHIP BASIS FOR LiGHT AND MEDiUM-DUTY VEHICLES.
SEVENTEEN STATIONS WILL BE BUILT IN THE SOUTH COAST AIR SHED. THE
INSPECTION WILL CONSIST OF AN IDLE EMISSIONS TEST, A SMOKE CHE K,
AND A VISUAL CHECK OF EMISSION CONTROL DEVICES. LEGISLATIVE CHM- ~ES
ARE REQUIRED TO CHANGE THIS TO AN ANNUAL INSPECTION PROGRAM.
3 1JAN79

9. DATE OF LAST REVISION:
17JAN79
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