
State of California 
AIR RESOURCES BOARD 

RESOLUTIOIIS 

I Hearing Date + EE to 
No. Item I Staff Scheduled Adopted ResourceI - I 

I 

86-1 UCD - $23,885 - Data Anal./Sacto Valley: 
I 

RD 1/24/86 1/23/86 N/A 
I 

86-2 UCR - $98.003 - Photo. Mech./Air Model. RD 1/24/86 1/23/86 N/A 

86-5 - 86-6 

Ident. of Hexavalent Chromium as a TAC SSC 

---·-

1/24/86 1/24/86 6.L27 L86 

I 

1/24/86 1/23/86 : N/A
I 
I 

Invit./Bid "Base Map/Emerald Lk Wtrshd I I 

,,I I 

86-3 Chickering-Green Empire, Inc. RD 1/24/86 1/23/86 I N/A
I I 

I 
I 

Placer County Boundary Change I 

TSD 1/24/86 1/23/86 I 8f_27/._86
86-4 I 

Dr. Smuckler Farewell Resolution RD 

EMSI - $232,581 - Effects of Acid I 
I 

86-7 N/ADeposition on Materials RD 2/28/86 2/28/86:
I 

I-- : 
86-8 

use - $249,603 - Invest./Effects of 
Acidic Fog & Dew Upon Materials RD 2/28/86 2/28/86 N/A 

i 

i 86-9 
UCSB - $147,140 - Watershed Study, 
Biota in the Emerald Lake System (Seq. 
Natl Ek) & Stream CbanneJ Expez:Jments 

RD 2/28/86 2/28/86 N/A 

86-10 
I 
ISAI - $74,474 - Inventory/Chlorophenol I 

Use/Forest Prod. Ind./Dibenzodiox/furan~ 

"i 
RD 2/28/86 2/28/86 N/A 

- 86-11 

I 86-12 

UCD - $31,656 - Volatile & Paten.I Toxic 
I Organic Compounds/Sewage Trtmnt PlantsI 

'_&__ColJectian syste 

NIPER - $249,892 - Fate of Benzene 
Precursors in Gasoline 

RD 

RD 

2/28/86 

2/28/86 

I 
I 

2/28/86: 
I 
t--~-
I 
I 

2/28/86: 

N/A 

N/A 

UCI - $302,651 - Inhalation Toxicology I 
I 

86-13 RD 1 2/28/86 2/28/86: N/A
of Comb. Acid and Soot Particles 

UCI - $188,207 - Genotoxicity of Diesel I 

86-14 Exhaust Part. & Vapors Coll./Engines RD '2/28/86 2/28/86:
I 

N/A 

w/and w/o Eart Trap Oxidizers 
' le UCD- $124,249 - Development of Test II ' ' 
I I 

I N/A86-15 : Procedures to Determine Emissions from 
I 

RD 2/28/86 
I: Open Burning of Ag and Forestry Wastes" I 

UCD - $119,023 - Retention & Metabolism:
86-16 I 

of Toxics •.. Xenobiotic Vapors by People: RD 3/27/86 3/27/86: N/A 
I 

-



State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

' I ' I 
It!o. Item I Staff 

I 
I 
I 

Hearing 
Scheduled 

i Date I 
I I , Adopted I 

+ EIS to 
Resources 

I' UCD - $43,353 - Effects of Ozone on I
86-17 ICellular Syn/Viral Repl. In Vitro I 

I 

RD I 
I 
I 
I 

3/27/86 i 
I 3/27/86 
I 
I 
I 

N/A 

' ' 
IUCLA - $117,417 - Carbonaceous Aerosols I

86-18 and Gases 

' ' 
UCR - $37,654 - Meas. of Carbonaceous 

86-19 Aerosol Species 

RD 

RD 

3/27/86 

3/27/86 

'i 
I 3/27/86 
I 
I 
I . 
I 
I 3/27/86 
I 
I 
I 

N/A 

N/A 

' 
EMSI - $25,938 - Intercomp./Methods/

86-20 Measure./Carbonaceous Aerosol Species RD I 
I 
I 
I 

3/27/86 
I 
I 
I 3/27/86 I 
I I 
I I 

N/A 

·uregon Gract. Center - '?'-'l,,;sio - Sampling' 
I& Analysis of Organic Aerosol86-21 I 
I 
I 

RD 
I 
I 3/27/86 

I I 
I 
I 3/27/86 I 

I 
I I 
I I 

N/A 

.' 
I,ucR - $59,714 - Effects of Ozone on I 
I86-22 :Primary Determinants of Plant Product. I 

I I 

RD 

' 

3/27/86 

' 
I I 
I 
I 
I 3/27/86 
I 

N/A 

. ' 
:ucD - $51,546 - Time Series Analysis of 

86-23 'Mortality/Assoc. Weather/Poll. Effects 
L.A. ro . 

RD 3/27/86 

' 
I 

3/27/86 
. 

N,A\ 

. . 
Radian Corp. - $74, 999 - Eval/Emissions

86-24 from Selected Uninventoried Sources RD 

. 

3/27/86 3/27/86 
. . 

N/A 

. . 
Identification of Asbestos as a TAC

86-25 SSD 

. 
3/28/86 3/28/86 8/27/86 

I 
I

86-26 :Long-Range Research Plan RD . 3/27/86 3/27/86 N/A 

: Daniel Grosjean and Assoc-$79, 150-" : 
N/A86-27 : Measurement of Organic Acids in the SCAB;'' RD 4/25/86 4/25/86 

: CA. Dept. of Fish and Game-$102,778 -
N/A86-28 :"statewide Survey of Aquatic Ecosytem RD 4/25/86 4/251,86 

" 
:ucsF-$603, 733-"Effects of Acid Fog and 

86- 29 :Airway Function in People with Asthma" RD 4/25/86 4/25/86 N/A 

:cIT-$87, 839-"Acquisition of Acid Vapor arjd 
86- 30 :Aerosol Concentration Data for Use in RD 4/25/86 4/25/86 N/A 

:ory Deposition Studies in tbe SCAB" , 
:u.s. Geological Survey-"Analysis of TracEj

86-31 :Metals in the Emerald Lake Watershed" : RD 4/25/86 4/25/86 N/A 
d'l 'Z'l2- I 

:American Research and Testing-"A Study o:t: 
86-32 :$28,'435) the Efficacy of Aerosol vs. non~ RD 4/25/86 4/25/86 N/A 

'.'\erosol Laund;i:;y l?Ioo.ucts"'________________________ 



Date I + EIS to 

State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

I I I IHearing
I I I 

I I I I INo. I Item I Staff Scheduled Adopted Resources 
I I I II' 

I I I:sonoma Tech, Inc.-$247,137-"Southern CA. I I I 
86-33 :Air Quality Study - Program Mgt. II RD I 

I 
4/25/86 I 

I 
4/25/85 I 

I 
N/A 

I I I I . . . 
I I I:American Research and Testing-$99,026-
I I

86-34 :"A Study of Application Rates of Aerosol RD I 4/25/85 I 4/25/86 I 
I 

N/A
I I I 
I I t:and Pump Hair Sprays" II I 

1SW Research Institute-$249,954-"Characte:iri- I 
I 
II 

I I I I86-35 •zation of Exhaust Emissions from Trap-EquippedRD I 4/25/86 I 4/25/86 t 
I 

N/A
I I t I 
•Light-Duty Diesels" 1 I I I 
I I I I I 
•UCI-$76,620-"Interaction of Humidity with I 

86-36 :Air Pollutants on Vegetation" : RD 4/25/86 I 
I 

4/25/86 N/A 
I I I 
I t I 

:ucD-$157,268-"The Role of Ozone Induced 
. 
I 

. 
I 

I f , I 
86-37 ,Lung Im lammation in Humans Varing Widel~ RD 4/25/86 I 4/25/86 N/A 

I
,in Pulmonary Function Response" I 
I. ' I 

I 

:usc-$112,940-"Nitrogen Dioxide Effects ori 
T 

86-38 :Progression of Mouse Lymphoma/Leukemia, : RD 4/25/86 4/25/86 N/A 
:A Blood Cell Malignancy" : 
,CA Arboretum Found.-$62,934-"A Demonstration . . 

86-39 :of the Effects of Smog on Ornamental and: RD 4/25/86 4/25/86 N/A 
:Home Garden Plants". . 
I - .. I,aa 1UCSF-$113,784 Air Pollutant Effects on 

W"', 35- 4o :Nasal Function" RD 4/25/86 4/25/86 N/A 
I I I . . . . 
:FAREWELL RESOLUTION FOR STANLEY P. AZEN, I 

I 

86-41 I:PH.D., SRP MEMBER Legal 4/25/85 4/24/86 I 
N/A 

I I I 

• . 
I:FAREWELL RESOLUTION FOR TIRSO DEL JUNCO,J10Legal I86-42 4/25/86 4/24/86 
I 

N/A
:ARB MEMBER I 

.I 
I 

' . . . I 

I 
I86-43 :-4 Nox Standard for Motor Vehicles MSD 4/24/86 4/25/86 
I 8/27/86 

I I 
I I . . . 
I I 

I86-44 :Heavy Duty Gasoline Vehicles MSD 4/25/86 4/25/86 8/27/86 
I 
I I 

. '' I 
MSD 

I 
I 4/25/86 4/25/8686-45 :Heavy Duty Diesel Vehicles 8/27/86I 

I 
I ' . .

';UCD-$58,127-"Particulate Monitoring for
86-46 I RD

•Acid Deposition Research in the Sierra 5/22/86 5/22/86 N/A 
I
•Nevada. CA" I . '' I _ , . _ __ _ . i ' 

I86-47 ,Research Traang·le Inst.-$ 200, 000-$Comparitson 
I 

I I I 
:of Indoor and Outdoor Toxic Air Pollutantl RD 4/25/8 

I 4/25/86 N/A 
,Levels in Several S. G1's: Colftlllw1ieies" I I 

86-48 
I.
,Valley Research Corp.-$74,955-$Development 

I 
I 

I I
,of Procedures for Establishing the Uncer-l RD 5/22/86 5/22/86 N/A 

. ----11:1:.;;;at:1i:f11t11:.;:1it:te~s'!-<07fr-cEEllllBH,iSSSS-lci€O>l1HHEi€sHeo'liel'lllBia~e&<eco<S:r'"-'_____,._____,.;_______..:.______.:.______• 



State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

I I I 
I I I 

I Resources
Hearing Date 

I 
+ EIS to 

I INo. Item I 
I Staff Scheduled Adopted 

' UCR-$193, 552-"A Survey of Ambient Concenr 
. 
I 

. 
I 

trations of Selected Polycyclic Aromatic: RD 5/22/86 I 5/22/86: N/A86-49 
Hydrocarbons" at Various Locations in cA: I 

I 

. 
Combustion Engineering Inc.-$·. 385,364 I 

I 
I 
I 

86-50 I N/A"S.CA Air Quality Study" I RD 5/22/86 5/22/86: 
I . . I 

' 
Sonoma Tech.-$53,707,"Southern CA Air I 

~ 

I 

86-51 I I 

Quality Study" I 
I RD 5/22/86 5/22/86 N/A 
I 
. 

. 

' 
Sierra Research-$199,937-"A Study of Exct,ss86-52 
Motor Vehicle Emissions-Causes and Contrpl"RD 5/22/86 5/2~ f.i6 N/A 

I . . . 
Unisearch Assoc.-$23,332-"Part. in Carb.: I86-53 Species Methods Comp. Study- Tunable Diope RD 5/22/86 5/2~ /36 N/A 
T_~ .... -. ..... .,..~ ·-- s~~~trometer Measurements". 
UCI-$199,166-"Coordinated Multidisiplinaj:-y

86-54 
Research Program on CO Health Effects" I RD 5/22/86 5/22 ,/436 N/A 

I I 
I 

'CalCoast Analytical Labs-$74,850-"Testin:;i
86-55 of Low-Solvent Air-Dried Coatings for MiEc.RD 5/22/86 5/22/86 N/A 

I I 
, Metal Parts and Coatinas" , .
i Methanol Task Force Report - Board ApprovalMSD

86-56 I 5/22/86 N/A 
I 5/22/86 
I 
I . . . . 
; AeroVironment, Inc.-$540,500-"So. Cal.

86-57 
Air Quality Study" RD 5/22/86 5/22/86 N/A 

' . .
UCR-$265,206-"Integ. Soil Processes ' 

86-58 
Studies at Emerald Lake Watershed RD 6/19/86 6/19/86 N/A 

. .
' 

86-59 UCSB-,237,658-"Char. of Year-Round Sen- I 
sitivity of Calif. Mtn. Lakes to Acidic RD 6/19/86 6/19/86 I N/A

I 

nenosition I . . 'T 

86-60 Refinery Flares I 
I SSD I 6/19/86 

I 
I N/A 

I I 
I I 

II .' II86-61 
' 

I 

T 

, Consideration of Proposed Benzene I 
I I 

I SSD 6/19/86
I I I 

I 
N/A: Control Plan I I I . . 

I I I86-62 : Dr. Mrak Farewell resolution 
' ' 

I II 6/19/86 N/AI I I I 
I I I I 
I I I I.

' : Carnegie-Mellon-$149, 965-"A Quant.Assess; I 
' 

I I 

86-63 I • ,
:of Air Quality Effects of Methanol RD 6/19/86 6/19/86 N/A 
, Fuel Use 

86-64: ERC $88,895 Economic Impact on Forests RD 7/24/86 7/24/86 N/A 

._____:_,----------------·------·'--'-----------------------:-



State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

•---r------------------~-----H D_t ,_+_E-I~S~t-o. 

No. 
I 
I 
I 
I 
I 

Item 
1 
I 
1 
I 
I 

Staff 
1 
I 
I 
I 

______ ___
earing I a e 1 

I
Scheduled : Adoeted t 

I • I
•Withdrawn 

Resources 

86-65 :EEA $39,830
I 
I.:_, 

Truck Inventory I 
I 
I 
I 

RD 7/24/86 :at Board 
I •,meeting 

N/A 

' I I 

86-66 UCD $Z6,,)74 Toxic Airbor.ne• Effluents 
I 
I 
I RD 7/24/86_ 

I 
I 
I 7/24/86 N/A 

' 

I. . 

I 

86-67 UCR $97,954 Crop Loss Assessment RD 7/24/86 7/24/86 N/A 

' ' ' 

86-68 Cert. Test Procedures - Vehicles MSD 7/24/86 7/24/86 1/13/88 

' ' 

86-69 Benzene SSD 7/24/86 7/24/86 N/A 
' . ' 
I 

86-70 Acid Deposition Fee Schedule 
I 

RD 7/24/86 7/24/86 1/13/88 

. I 

' 
I 

86-71 

' 

Dioxins/Dibenzofurans as TAC's I 
I 
I 
t 

' 

SSD 7/45/86 
8/21/86 

T 

8/21/86 1/13/88 

-86-72 Sierra Research $29,638 1982 Truck Inv. RD 8/21/86 8/21/86 N/A 
' . 
I I 

86-73 I 
I 

Radian $19,600 Heavy Duty Diesel I 
I RD 8/21/86 8/21/86 I N/A 

' 

86-74 

- ' 

UCR $86,978 Effects of S00 on Trees RD 8/21/86 8/21/86 N/A 

86-75 
UCR $30,797 Field Fumigation Facility RD 8/21/86 8/21/86 N/A 

' 
86-76 

86-77 

Kern County SIP 

I 

I 
. 
I 
I 
I 

TSD 

' 

8/21/86 8/21/86,
I 

' I 

9/16/86 

/ 

86-78 
' ! 

I 
I 

' I 
I 
I 

T 

I 
I 
I 

I 

I c__d.k,(_. /!'I!. i'.C ' t/"cet, I 
I 

I 
I 

' ' 
86-79 I I 

I 
I 
I 
I 

86-80 
i 
I 

s v 



State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

- I 
I 
INo. ,,. 

86-77 
. 

86-78 . 
86-79 

. 

86-80 

' 

86-81 . 

86-82 . 

86-83 . 

Item Staff . 

DRI - $1.4 million RD 
. 

$198,216 
AeroVironment -So. Cal. Air Quality RD 

. 

us Forest Service - Snow $113,000 RD 
. 

VRC - Inventory of Materials $248,624 RD 
. 

$35,000 
Humboldt State - Conf. Acid Dep. RD . 

UCLA - Veg. Process Studies $219,398 RD 
. 

Leonard Myrup - Sequoia $8,000 RD 
. 

I I t EIS toHearing : Date I 
,I ResourcesScheduled , Adoj>_ted ~ 

. 
' ' 

9/25/86 9/25/86 N/A 

9/25/86 9/25/86 N/A 
. 

' . 

9/25/86 9/25/86 N/A 

9/25/86 9/25/86 N/A 
' 

~ 

' 

9/25/86 9/25/86 N/A 
. 

' 
. 

9/25/86 9/25/86 N/A 

' . 

9/25/86 9/25/86 N/A 
. 

' ' 

• 
86-84 UCB - Sediments Study $46,591 RD 9/25/86 I 

l 9/25/86 N/A . . 
' i 

. 

I 
I 

86-85 EDB RD 9/25/86 I 
I 

9/25/86 

• 
I I I I 

I 
I 
I 

86-86 Visibility s~n 9/25/86 9_L25/86 I 
I 

. . . . 
I 
I 
I

86-87 RTI - Chromium $168,511 RD 10/23/86 10/23/86 1 
N/A. . . 

86-88 Sonoma Tech. SCAQS Aircraft $275,000 RD 10/23/86 10/23/86 N/A. . . . . 

$329,148 
86-89 Tech.&Bus. Systems SC.AQS Meteorology RD 10/23/86 10/23/86 N/A 

: 
$48,409 

86-90 AeroVironment -Instrum & equip. 

' . . : 

borrowed RD 10/2,J/86 10/23/86 N/A 
' 

1 

i 
. : ' $44,800 I 

86-91 Sonoma Tech. - Instrum & equip. Purchased 
I 

RD 10/23/86
I 10/23/86 N/A 

. . .' i$34,302 I 
,.. I 

86-92 Daniel Gros·ean - PAN easur I 
I I 

Ie,.__________J_____m___e_m_e_n_t_s_____RD____l_0_/_2_3/_8_6___l_0_/_2_3_/_8_6__N_/_A__ 



State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

I I I I 

86-98 Ag Burning Regs ADD l J/20/86 11 /20/86 1/13/88 . . . . . 
86-99 Test Methods Nonvehicular Sources SSD 11/20/86 11 /20/86 1/13/88 

- . . -.• . 

86-100 Gordon Kennedy's Farewell Resolution Legal 11/20/86 N/Ae. . . . 

86-101 Cal PH Found, Acidic Aeorosol $164,044 RD 11 /20/86 11 /20/86 N/A 
. . . .• 

86-102 UCSB Snow Deposition $32, 183 RD 11 /20/86 11/20/86 N/A 
II I 

86-103 UCR Acid Fog $88,L,80 RD 11/20/86 11 /20/86 N/A •. . . . . 
86-104 WOGA Petition Legal 11 /20/86 l l /20/86 N/A 

T T• . 
86-105 Ozone UCR $66,202 RD 12/13/86 M/A. . . . . 
86-106 S.J.V Crops UCR $75,871 RD 12/18/86 N/A. . . . ' 

86-107 UCD S.J. V. Pol 1utants $39,416 RD 12/18/86 IJ/A 
• . . . . 

,.. 
86-108 UCI Lungs $65,427 RD 12/18/86 N/A -

I I I I 
II Hearing I ·ot El 

I I 
: Date

No, I•. Item Staff •• Scheduled , Adooted ~ Resources . . 
I 
I 
I 

86-93: ERT- Dioxins Study $167,577 RD 10/23/86 10/23/86 N/A . . . 
I 
I 
I, 

86-94 All 965 Regs MSD 11/20/86 11 /20/86 1/13/88 
~. . . 

86-95 Not Used . . . 

86-96 Not Used . . 

86-97 Not Used 4 

-



State of California 
AIR RESOURCES BOARD 

RESOLUTIONS 

I 
I 
INo. ,, 
. 

86-109 UCI. 

Item 

PM 10 $53,509 

I 
I 
I 

' i 
I 
I 
I 
I 
I 

Staff 

RD 

I 
I 
I 
ii 

i 
I 
I 
I 
I 
I 

Hearing
Scheduled 

12/18/86 

I , Date 
,: Adopted 
I 
I 
I 
I 
I 
I 

I 
I 
,j,, 
I 
I 
I 
I 
I 
I 

t EIS to 
Resources 

N/A 

86-110 . Loma Linda AHSMOG Follow-Up $254,795 
. 

RD 
. 

12/18/86 N/A 

• 
86-111 Biospherics Hydrocarbon $140,000. 

$63,085 
86-112 ERT SCAQS - Qua l i ty Assurance . 

86-113 RT Indoor Air Pollution $12,080 

$5,000 
86-114 Lawrence Lab Garb. Aerosol Symposium 

86-115 Grey Market . 

. 

. 

I 
I 
I 
I 
I 
I 
I 

. 

RD 

RD 

RD 

RD 

MSD 

. 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 

12/18/86 

12/13/86 

12/) 8/86 

12/18/86 

12/18/86 

. 
' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 12/18/86 

. 
' 

I 
I 
I 
I 
I 
I 
I 

N/A 

N/A 

N/A 

NlA 

1/13/88 

86-116 . 
Landfi 11 Guidelines . SSD 

. 
12/18/86 12/18/86 N/A 

I 

. . . 

• . 

. 

. 

. 

. 

. 

. 

. 

' 

. 

. . . 
' ' 

. . . . . 

. . . : . 

. I 
I 

i 
I 
I 
I 
I 

. ,,. : : 

I, 



State of California 
AIR RESOURCES BOARD 

Resolution 86-1 
January 23, 1986 

WHEREAS, the Air Resources Roard has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1341-120, entitled "An 
Analysis of the Sacramento Valley Experiment," has been submitted by the 
University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recolllll1ends for 
funding: 

Proposal Number 1341-120, entitled "An Analysis of the Sacramento Valley
Experiment," submitted by the University of California, Davis, for a total 
amount not to exceed $23,885, 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1341-120, entitled "Analysis of the Sacramento Valley 
Experiment," submitted by the University of California, Davis, for a total 
amount not to exceed $23,885. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$23,885, of which $6,885 is to be provided from State funds and $17,000 is to 
be provided from funds awarded for this purpose by the United States 
Environmental Protection Agency. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-1 as adq:>ted by 
the Air Resources Board. 

I ~~ .~Board SecretaJ:y 

i 
/ . 



ITEM: 

RECOtJMENDATI ON: 

SUMMARY: 

ITEM NO.: 
DATE: Januarf-23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal Number 1341-120 entitled "An 
Analysis of the Sacramento Va11 ey Experiment. 11 

Adopt Resolution 86-1 approving Proposal
Number 1341-120 for funding in an amount not to exceed 
$23,885. 

The objective of the original study was to detennine 
the sources of pollutants which contribute to 
visibility degradation and high aerosol 
concentrations. Possible sources include the 
Sacramento urban area, agricultural burning, and 
transport of pollutants from the San Francisco Bay
Area. 

The purpose of this proposal is to analyze further the 
aerometric, emissions and meteorological data 
collected during the intensive period of air 
monitoring in October 1984 in the Sacramento Valley
and Delta areas. 

The original field study, conducted in response to 
requests from Sacramento Valley Air districts, was 
carried out by NASA, EPA, U. C. Davis and ARB 
researchers. The NASA facility at Sunnyvale
contributed an airborne laboratory that provided
aerometric measurements aloft at no cost to ARB. 
EPA's Environmental Monitoring Systems Laboratory
provided, also at no cost to ARB, a LIDAR-equipped 
aircraft that made aerosol observations throughout the 
project area. Researchers from U. C. Davis collected 
aerosol samples which have been analyzed for chemical 
composition. A team from U. C. Davis and ARB 
collected detailed surface and winds-aloft data 
throughout the study area. Detailed data for 
emissions from agricultural burning have been made 
available for this period by local air districts. 

This additional analysis is intended to provide a 
quantitative description of the major sources of 
aerosol in the Sacramento Valley during a period of 
generally elevated aerosol concentrations. This 
information will be used by the Board's staff and 
others to develop air quality management strategies
for PM10 and related pollutants. The analysis phase 
proposed here would be funded partly by the U.S. EPA 
($17,000) and partly by ARB ($6885). 



State of California 
AIR RESOURCES BOARD 

Resolution 86-2 
January 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1352-121, entitled 
"Development and Implementation of an Up-to-Date Photochemical Mechanism for 
Use in Airshed Modeling, 11 has been submitted by the University of California, 
Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1352-121, entitled "Development and Implementation of 
an Up-to-Date Photochemical Mechanism for Use in Airshed Modeling,"
submitted by the University of California, Riverside, for a total 
amount not to exceed $98,003. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Colllllittee and approves the following: 

Proposal Number 1352-121, entitled "Development and Implementation of 
an Up-to-Date Photochemical Mechanism for Use in Airshed Modeling,"
submitted by the University of California, Riverside, for a total 
amount not to exceed $98,003. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$98,003. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-2 as adopted by 
the Air Resources Board. 

./~d~, BoardSecretary
z/~~ 
.. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NUMBER: 
DATE: January 23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal Number 1352-121 entitled 
"Development and Implementation of an Up-to-Date
Photochemical Mechanism for Use in Airshed Modeling." 

Adopt Resolution 86-2 approving Proposal Number 
1352-121 for funding in an amount not to exceed 
$98,003. 

There is an i1111lediate need to update the chemical 
mechanisms used in the airshed models that the ARB 
staff are currently using for control strategy 
assessments. In addition, ARB needs to make future 
updates to the chemical mechanisms in these models to 
incorporate new kinetic and mechanistic data. 

This one-year project would: 1) update the 
photochemical mechanism now used by the Board to 
produce an improved representation of smog chemistry;
2) condense and adapt this detailed mechanism so it 
can be employed in airshed model calculations with as 
much chemical fidelity as possible, given the 
constraints of computer time and memory; 3) modify the 
portions of the airshed model software used to 
implement the chemical mechanism so that future 
changes to the chemical mechanism can be more readily
implemented; and 4) review and critically evaluate the 
atmospheric chemistry of the various classes of 
emitted organic compounds that are of concern to the 
Board. 

The Research Screening Committee has recommended that 
this contract be awarded to the University of 
California, Riverside. The principal investigator
will be Dr. William Carter. 



BUDGET ITEMS: 

B U D G E T S U M M A R Y 

University of California, Riverside 

"Development and Implementation of an Up-to-Date 

Photochemical Mechanism for Use in Airshed Modeling" 

Salaries 
Benefits 
Supplies
Other Costs 

$48,115 
11 ,652 

7,000 
1,580 

Travel 1 ,200 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

$69,547 
28,456 

TOTAL PROJECT COST $98,003 



State of California 
AIR RESOURCES BOARD 

Resolution 86-3 
January 23, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research in California pursuant to Health and Safety
Code Sections 39900 through 39915; and 

WHEREAS, an Invitation for Bid entitled "Base Map for Emerald Lake Watershed", 
has been submitted by Chickering-Green Empire, Inc.; 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approva 1 ; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposi,tion has reviewed and 
recommends for funding: 

Invitation for Bid entitled "Base Map for Emerald Lake Watershed", 
submitted by Chickering-Green Empire, Inc. for a total amount not to 
exceed $6,615. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Invitation for Bid entitled "Base Map for Emerald Lake Watershed, 11 

submitted by Chickering-Green Empire, Inc. for a total amount not to 
exceed $6,615. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$6,615. 

I hereby certify that the above 
is a txu.e and correct copy of 
Resolution 86-3 as adopted by 
the Air Resources Board. 



ITEM NUMBER: 

ITEM: 

RECOMMENDATION: 

SUMMARY: 

DATE: -January 23, 1986 

State of California 
AIR RESOURCES BOARD 

Invitation for Bid entitled "Base Map for Emerald Lake 
Watershed". 

Adopt Resolution 86-3 approving an Invitation for Bid 
for funding in an amount not to exceed $6,615. 

The contractor will produce three map products from 
aerial photographs of the Emerald Lake Watershed. The 
products are an ortho-photo map, contour map and a 
digital elevation grid. 

One of the objectives of the Integrated Watershed 
Study in the Emerald Lake basin of Sequoia National 
Park is to estimate the total loading of acid 
deposition to the watershed. Approximately 80 percent
of the precipitation in the basin is in the form of 
snow which is a path for acid deposition to the 
basin. It is important to accurately estimate snow 
loading and snow melt in the basin if estimates of 
total acid deposition to the basin are to be 
meaningful. The map products produced by the 
contractor will enable the Board to make more accurate 
estimates of snow loading and snow melt in the Emerald 
Lake Watershed. In addition, the detailed maps will 
be used to precisely locate equipment and sampling
sites. 

The recommended contractor is Chickering-Green Empire,
Inc. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-4 

January 23. 1986 

Agenda Item No.: 86-1-2 

WHEREAS, Section 39606 of the Health and Safety Code directs the Air Resources 
Board (the "Board") to divide the state into air basins based on 
meteorological and geographic conditions and with consideration for political 
boundary lines whenever practicable; 

WHEREAS, Placer County is currently divided into two air basins, the Mountain 
Counties Air Basin and the Lake Tahoe Air Basin; 

WHEREAS, on August 7, 1985, a resolution from the Placer County Air Pollution 
Control Board was submitted requesting that the Board change the boundary
between the Mountain Counties and Sacramento Valley Air Basins so that the 
western portion of Placer County is in the Sacramento Valley Air Basin, rather 
than the Mountain Counties Air Basin; 

WHEREAS, with the proposed change the eastern portion of Placer County will 
remain in the Lake Tahoe Air Basin, the central portion will remain in the 
Mountain Counties Air Basin, and the western portion will be in the Sacramento 
Valley Air Basin; 

WHEREAS, staff recommends that the boundary change be effective July 1, 1986, 
in order to avoid disrupting the state subvention program in the middle of the 
fiscal year; 

/ 

WHEREAS, the District's Air Pollution Control Officer, in a November 27, 1985 
letter, stated that he would present to his board for adoption rules and 
regulations for the proposed Sacramento Valley Air Basin portion of the 
District to be effective July l, 1986; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are available; 

WHEREAS, a public hearing and other administrative proceedings have been held 
to consider the Placer County Air Pollution Control Board's request in 
accordance with provisions of Chapter 3.5 (commencing with Section 11340), 
Part 1, Division 3, Title 2 of the Government Code; 
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WHEREAS, the Board finds that: 

Current meteorological data indicates that the proposed boundary
between the Mountain Counties Air Basin and the Sacramento Valley Air 
Basin is a more accurate physical demarcation than the existing
boundary; and 

The intent of the law would be served if the boundary between the 
Mountain Counties Air Basin and the Sacramento Valley Air Basin were 
changed as requested; and 

WHEREAS, the Board has determined pursuant to the requirements of the 
California Environmental Quality Act and Board regulations that this 
regulatory action will have no significant adverse impact on the environment. 

NOW, THEREFORE, BE IT RESOLVED that effective July 1, 1986, Sections 60106 and 
60111 of Title 17, California Administrative Code, are amended as set forth in 
Attachment A hereto. 

BE IT FURTHER RESOLVED that the Executive Officer shall follow the progress of 
Placer County's promulgation of rules for the Sacramento Valley Air Basin 
portion of Placer County and the Executive Officer shall report back to the 
Board, prior to the effective date of this action, if the Executive Officer 
determines that the District's proposed rules for the Sacramento Valley Air 
Basin portion are inadequate to protect the air quality in the area. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-4, as adopted by
the Air Resources Board 



Attachment A 

Sections 60106 and 60111 of Title 17 of the California 

Administrative Code shall be amended to read as follows (crossed-out 

words have been deleted, underlined words are additions): 

Article 1. Description of California Air Basins 

60106. Sacramento Valley Basin 

(a) All of Tehama County 

(b) All of Glenn County 

(c) All of Butte County 

(d) All of Colusa County 

(e) All of Yolo County 

(fl All of Sutter County 

(g) All of Yuba County 

(h) All of Sacramento County 

( i) All of Shasta County 

( j) That portion of Solano County which lies north and east 

of a line described as follows: 

Beginning at the intersection of the westerly boundary of 

Solano County and the 1/4 section line running east and west through 

the center of Section 34, T6N, R2W, M.D.B. &M., thence east along 

said 1/4 section line to the east boundary of Section 36, T6N, R2W, 

thence south 1/2 mile and east 2.0 miles, more or less, along the west 

and south boundary of Los Putos Rancho to the northwest corner of 

Section 4, T5N, RlW, thence east along a line common to T5N and T6N to 



the northeast corner of Section 3, T5N, RlE, thence south along 

section lines to the southeast corner of Section 10, T3N, RlE, thence 

east along section lines to the south 1/4 corner of Section 8 T3N, 

R2E, thence east to the boundary between Solano and Sacramento 

Counties. 

(k) That portion of Placer County which lies west of Range 9 

east, M.D.B. &M. 

60111. Mountain Counties Air Basin 

(a) All of Plumas County 

(b) All of Sierra County 

(c) All of Nevada County 

(d) All of Amador County 

(e) All of Calaveras County 

( f) All of Tuolumne County 

(g) All of Mariposa County 

(h) All of El Dorado County except that portion included in 

the Lake Tahoe Air Basin, as defined in Section 60113(a). 

(i) All of Placer County except that portion included in the 

Lake Tahoe Air Basin, as defined in Section 60113(b), and that portion 

included in the Sacramento Valley Air Basin, as defined in Section 

60106(k). 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Regulations Changing the 
Boundary Between the Mountain Counties Air Basin and the Sacramento 
Valley Air Basin 

Agenda Item No.: 86-1-2 

Public Hearing Date: January 23, 1986 

Response Date: January 23, 1986 

Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant environmental 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 



State of California 

Memorandum 

Gordon Van Vleck Dme ,August 27, 1986 
Secretary 
Resources Agency Subject : Fi 1 in g of No t i c e 

of Decisions of 
the Air Resources 
Board~~ ~~ 

ol olmes 
rd Secretary 

From Re 'rces Board 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comments raised during the comment 
period. 

ATTACHMENTS 
85-77 
85-78 
85-80 
86-4 
86-25 
86-43 
86-44 
86-45 



State of California 
AIR RESOURCES BOARD 

Resolution 86-5 

January 24, 1986 

Agenda Item No.: 86-1-3 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board ( the "Board") to do such acts and to adopt such 
regulations as may be necessary for the proper execution of the po~rs and 
duties granted to, and imposed upon, the Board by law; 

WHEREAS, Chapter 3.5 (commencing with Section 39650) of Part 2 of Division 26 
of the Health and Safety Code establishes procedures for the identification of 
toxic air contaminants by the Board; 

WHEREAS, Section 39655 of the Health and Safety Code defines a "toxic air 
contaminant" as an air pollutant which may cause or contribute to an increase 
mortality or an increase in serious illness, or which may pose a present or 
potential hazard to human health; 

WHEREAS, Section 39662 of the Health and Safety Code directs the Board to 
list, by regulation, substances determined to be toxic air contaminants, and 
to specify for each substance listed a threshold exposure level, if any, below 
which no significant adverse health effects are anticipated; 

WHEREAS, hexavalent chromium is emitted from certain industrial processes such 
as chromium plating operations and hexavalent chromium treated cooling towers, 
and has been measured in the atmosphere; 

WHEREAS, pursuant to the request of the Board, the Department of Health 
Services (DHS) evaluated the health effects of chromium in accordance with 
Section 39660 of the Health and Safety Code; 

WHEREAS, DHS concluded in its evaluation that hexavalent chromium is an animal 
and potential human carcinogen and insufficient evidence exists to decide 
whether trivalent chromium is a potential human carcinogen; hexavalent 
chromium should be treated as a substance without a carcinogenic threshold; 
health effects other than cancer are not expected to occur at existing ambient 
levels with the possible exception of adverse reproductive effects, where the 
experimental data are inadequate to assess potential human reproductive 
effects; and the maximum excess lifetime cancer risk from hexavalent chromium 
exposure is estimated to range from 12 to 146 cases per million people exposed 
per nanogram per cubic meter; 
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WHEREAS, for the reasons set forth in its evaluation, DHS has concluded that, 
in the absence of strong positive evidence that carcinogenic substances act 
only through mechanisms which ought to have a threshold, these substances 
should be treated as acting without a threshold, and DHS has determined that 
no positive evidence of a carcinogenic threshold exists with respect to 
hexalavent chromium; 

WHEREAS, upon receipt of the DHS eva 1 uati on, staff of the Board prepared a 
report including and in consideration of the DHS evaluation and 
recormnendations and in the form required by Section 39661 of the Health and 
Safety Code and, in accordance with the provisions of that section, made the 
report available to the public and submitted it for review to the Scientific 
Review Panel (SRP) established pursuant to Section 39670 of the Health and 
Safety Code; 

WHEREAS, in accordance with Section 39661 of the Health and Safety Code, the 
SRP reviewed the staff report, including the scientific procedures and methods 
used to support the data in the report, the data i tse1f, and the conclusions 
and assessments on which the report was based, considered the public comments 
received regarding the report, and, on November 21 , 1985 submitted its written 
finaings to the Board; 

WHEREAS, the SRP found to be prudent interpretations of the available evidence 
the propositions that: 

In epidemiologic studies where the oxidation state of 
chromium was unknown, chromium, either in the hexavalent 
(Cr(VI)) or trivalent (Cr(III)) state or both, was shown 
to be a human carcinogen. 

In other studies conducted in laboratory animals, chromium 
in the hexavalent state Cr(VI) was shown to be carcinogenic. 
Accordingly, hexavalent chromium Cr(VI) should be considered 
a potential carcinogen in humans. 

An exposure level below which no significant adverse health 
effects are anticipated could not be identified. Based on 
our knowledge of pharmacokinetics, metabolism and mode of 
action of chemical carcinogens like chromium, there is no 
scientific basis for determining an exposure level below 
which carcinogenic effects would not have some probability
of occurring. 

Adverse health effects other than cancer are not anticipated 
at current ambient chromium exposure levels. 

WHEREAS, the SRP found the staff report to l>e without serious deficiency, and 
included in its findings the statement that it agreed that hexavalent chromium 
should be listed by the Air Resources Board as a toxic air contaminant, but 
was unable to recommend an exposure level below which carcinogenic effects 
would not have some probability of occurring; 
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WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are avail ab·I e; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with provisions of Chapter 3.5 {commencing with Section 11340),
Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, in consideration of the staff report, including OHS' evaluation and 
recommendations, the available evidence, the findings of the SRP, and the 
written comments and public testimony it has received, the Board finds that: 

Hexavalent chromium is an animal carcinogen and should be 
considered a potential human carcinogen; 

Heal th effects other than cancer are not anticipated at 
current ambient hexavalent chromium exposure levels; 

There is not sufficient available scientific evidence to support
the identification of a threshold exposure level for hexavalent 
chromium; and 

Hexavalent chromium is an air pollutant which, because of its 
carcinogenicity, may cause and contribute to an increase in 
mortality and an increase in serious illness, and poses a 
hazard to human health; and 

WHEREAS, the Board has determined, pursuant to the requirements of the 
California Environmental Quality Act and Board regulations, that this 
regulatory action will have no significant adverse impact on the environment. 

NOW, THEREFORE BE IT RESOLVED, that the Board approves the proposed regulatory
amendments to Section 93000, Title 17, California Administrative Code, as set 
forth in Attachment A. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-5, as adopted by 
the Air Resources Board. 



Attachment A 

Amend Title 17, California Administrative Code, Section 93000 to read 

as follows: 

93000. Substances Identified As Toxic Air Contaminants. Each 

substance identified in this section has been determined by the state board to 

be a toxic air contaminant as defined in Health and Safety Code Section 

39655. If the state board has found there to be a threshold exposure level 

below which no significant adverse health effects are anticipated from 

exposure to the identified substance, that level is specified as the threshold 

determination. If the board has found there to be no threshold exposure 1 evel 

below which no significant adverse health effects are anticipated from 

exposure to the identified substance, determination of "no threshold" is 

specified. If the board has found that there is not sufficient available 

scientific evidence to support the identification of a threshold exposure 

level, the "Threshold" column specifies "None identified." 

Substance Threshold 

Benzene ( CGH6) None identified 

Ethylene Di bromide* 
( BrCH2CH2Br; 

1 ,2-dibromoethane) 

None i denti fi ed 

Ethylene Dichloride* 
(Cl CH2CH2Cl; 

1 ,2-dichloroethane) 

None identified 

Hexavalent Chromium (Cr(VI)) None i den ti fied 

NOTE: 
Code. 
Code. 

Authority cited: Sections 39600, 39601 and 39662, Health and Safety
Reference: Sections 39650, 39660, 39661 and 39662, Health and Safety 

* Note: Compounds identified by an asterisk have been identified as toxic 
air contaminants by the Air Resources Board but not yet approved by the 
Office of Administrative Law. 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider the Adoption of a Regulatory Amendment 
Identifying Hexavalent Chromium as a Toxic Air Contaminant 

Agenda Item Nos.: 86-1-3 

Public Hearing Dates: January 23, 1986 

Response Date: January 23, 1986 

Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant environmental 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

CERTIFIED: 

/.- ,' 

Date: t29--/I-R/ 



State of California 

Memorandum 

From 

Gordon Van Vleck Date ,August 27, 1986 
Secretary 
Resources Agency Subject: Filing of Notice 

of Decisions of 
the Air Resources 
Board 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.S of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comments raised during the comment 
period. 

ATTACHMENTS 
85-77 
85-78 
85-80 
86-4 
86-25 
86-43 
86-44 
86-45 



State of California 
AIR RESOURCES BOARD 

Resolution 86-6 

January 23, 1986 

WHEREAS, Edward A. Smuckler M.D., Ph.D., has served with distinction as a 
member of the Air Resources Board's Scientific Review Panel on Toxic Air 
Contaminants from June, 1984 to November, 1985; 

LmEREAS, his dedicated efforts, as we11 as those of his fe 11 ow charter members 
of the Scientific Review Panel, have greatly assisted the Board in the 
successful implementation of the Toxic Air Contaminant Program; 

WHEREAS, he has exhibited the very finest attributes as a physician, scientist 
and public official in carrying out his duties as a member of the Scientific 
Review Panel; and 

WHEREAS, through his activities with the Scientific Review Panel he has 
contributed greatly toward improvements in public health for the State of 
California. 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board exten~s its deepest 
appreciation and thanks to Dr. Edward A. Smuckler for his many contributions to 
environmental protection and the cause of clean air in California. 

Jananne Sharpless, Chairwoman 

Tirso del Junco, M.D., Member 

Roberta H. Hughan, Member 

Betty S. Ichikawa, Member 

J. Gordon Kennedy, Member 

Harriett M. Wieder, Member 

Andrew Wortman, Ph.D., Member 



State of California 
AIR RESOURCES BOARD 

Resolution 86-7 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

WHEREAS, a solicited research proposal, Number 95-15, entitled "Effects of 
Acid Deposition on Materials," has been submitted by Environmental Monitoring
&Services, Inc. to the ARB; and 

WHEREAS, the Research staff has reviewed and reconmended this proposal for 
approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 95-15 entitled "Effects of Acid Deposition on 
Materials," submitted by Environmental Monitoring &Services, Inc. for a 
total amount not to exceed $232,581. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 95-15 entitled "Effects of Acid Deposition on 
Materials," submitted by Environmental Monitoring &Services, Inc. for a 
total amount not to exceed $232,581. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$232,581. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-7 as adopted by 
the Air Resources Board. 



ITEM NO.: 06-2-S(bll 
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 95-15 entitled "Effects of Acid 
Deposition on Materials. 11 

RECOMMENDATION: Adopt Resolution 86-7 approving Proposal No. 95-15 for 
funding in an amount not to exceed $232,581. 

SUMMARY: The purpose of this study is to distinguish the portion of 
materials damage which is caused by acid deposition from the 
damage that is induced by non-acidic pollutants or normal 
weathering in the absence of air pollutants. The Kapiloff 
Acid Deposition Act requires the Air Resources Board to 
assess the economic impact of acid deposition upon materials 
as part of a comprehensive research program to determine the 
nature, extent and potential effects of acid deposition in 
California. 

The research plan proposed by Environmental Monitoring & 
Services Inc., (EMSI) includes a combined field and 
laboratory study. EMSI would study five economically 
important materials. Ten one-month long laboratory chamber 
experiments would be conducted to investigate the effects of 
natural weathering and the relative effects of individual 
and combinations of aerometric parameters with continuous 
wet/dry cycles. In addition, a twelve-month field exposure 
program would be initiated at four California sites. EMSI 
would also monitor ambient nitric acid concentrations, 
temperature, and relative humidity. Other aerometric data 
will be obtained from the existing monitoring network. 

This comprehensive laboratory and field study is needed to 
provide the Board with valuable information on the corrosion 
rates caused by natural process and anthropogenic
pollutants. Such information would be needed in determining 
the cost-benefit of emission controls with respect to the 
materials damage for a number of economically important 
materials in California. 

The research contractor would be the Environmental 
Monitoring &Services Inc., and the Principal Investigator
would be Dr. R. Vijayakumar. 



B U D G E T S U M M A R Y 

Environmental Monitoring &Services, Inc. 

"Effects of Acid 
Deposition on Materials" 

BUDGET ITEMS: 

Salaries $84,090 
Benefits 
Supplies/Equipment* 
Travel 

30,456 
11,040 
4,994 

TOTAL, Direct Costs $130,580 
TOTAL, Indirect Costs l 02 ,001 

TOTAL PROJECT COSTS $232,581 

* Supplies and Equipment include data logger, electrochemical sensors, exposure 
material and associated supplies. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-8 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915;
and 

WHEREAS, a solicited research proposal, Number 99-15, entitled "Investigation
of the Effects of Acidic Fog and Dew Upon Materials," has been submitted by 
the University of Southern California; and 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
reconmends for funding: 

Proposal Number 99-15 entitled "Investigation of the Effects of Acidic Fog 
and Dew Upon Materials," submitted by the University of Southern 
California for a total amount not to exceed $249,603. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Corrmittee on Acid Deposition and 
approves the following: 

Proposal Number 99-15 entitled "Investigation of the Effects of Acidic Fog
and Dew Upon Materials," submitted by the University of Southern 
California for a total amount not to exceed $249,603. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$249,603. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-8 as adopteddby 
the Air Resources Board, 

l 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 
DATE: 

86-2-5(b)2
February 28, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 99-15 entitled "Investigation of the 
Effects of Acidic Fog and Dew Upon Materials." 

Adopt Resolution 86-8 approving Proposal No. 99-15 for 
funding in an amount not to exceed $249,603. 

The purpose of this project is to investigate the 
contribution to materials damage due to acidic fog and dew. 
The Kapiloff Acid Deposition Act requires the Air Resources 
Board to assess the economic impact of acid deposition upon 
materials as part of a comprehensive research program to 
determine the nature, extent and potential effects of acid 
deposition in California. 

The research plan by University of Southern California (USC)
includes a combined field and laboratory study. USC would 
study four economically important materials. Fourteen 
one-month long experiments would be conducted in which the 
effects of chemical composition and individual components of 
acidic fog water on corrosion damage would be investigated.
The materials would be exposed at four fog-prone sites for 
up to twelve months in a manner which will allow separation 
of the contribution to corrosion damage due to fog from the 
total corrosion loss. 

This study is needed by the Board in assessing the economic 
impact of acid deposition upon materials. 

The research contractor would be the University of Southern 
California, and the principal investigator would be Dr. 
Florian Mansfeld. 



B U D G E T S U M M A R Y 

University of Southern California 

"Investigation of the Effects of Acidic Fog 
and Dew Upon Materials" 

BUDGET ITEMS: 

Salaries $72,163 
Benefits 24,081 
Supplies/Equipment*
Travel 

51,207 
3,578 

TOTAL Direct Costs $151 ,029 
TOTAL Indirect Costs 98,574 

TOTAL PROJECT COSTS $249.603 

* Supplies and eqipment include four fog monitors ($22,000), data loggers 
($20,000), exposure racks, exposure materials, and associated supplies. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-9 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

WHEREAS, an unsolicited research proposal, Number 101-15, entitled "An 
Integrated Watershed Study: An Investigation of the Biota in the Emerald Lake 
System (Sequoia National Park) and Stream Channel Experiments," has been 
submitted by the University of California, Santa Barbara; 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 101-15 entitled "An Integrated Watershed Study: An 
Investigation of the Biota in the Emerald Lake System (Sequoia National 
Park) and Stream Channel Experiments," submitted by the University of 
California, Santa Barbara, for a total amount not to exceed $147,140. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
reco11111endation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 101-15 entitled "An Integrated Watershed Study: An 
Investigation of the Biota in the Emerald Lake System (Sequoia National 
Park) and Stream Channel Experiments," submitted by the University of 
California, Santa Barbara, for a total amount not to exceed $147,140. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$147,140. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86~9 as adopted by 
the Air Resources Board. 



ITEM NO.: ~6-2-S(b)3 
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 101-15 entitled "An Integrated 
Watershed Study: An Investigation of the Biota in the 
Emerald Lake System (Sequoia National Park) and Stream 
Channel Experiments." 

RECOMMENDATION: Adopt Resolution 86-9 approving Proposal No. 101-15 for 
funding in an amount not to exceed $147,140. 

SUMMARY: The purpose of this research is to continue intensive 
baseline measurements and chemical and biological species at 
Emerald Lake Basin in Sequoia National Park in order to 
assess the potential effects of acid deposition upon
sensitive ecosystems in California • 

. The Kapiloff Acid Deposition Act requires that the Air 
Resources Board investigate the potential for damage to 
natural ecosystems from acid depositi.on. Accordingly, the 
Board has, in cooperation with the National Park Service, 
established a representative sensitive ecosystem, Emerald 
Lake Basin, located in Sequoia National Park. Baseline 
studies of ecosystem parameters, sensitive animal and plant
populations and ecosystem cycles and processes are currently 
underway at the Integrated Watershed Study location. 

The first objective of this proposal is to continue 
biological monitoring in Emerald Lake and its associated 
streams to allow for an understanding of the natural 
variation in sensitive indicator populations. Potential 
changes in these populations can be assessed only after 
adequate baseline levels have been established. 

The second objective of this project is to evaluate the 
effects of acidic precipitation episodes upon the chemistry 
and biology of sensitive Sierra streams by means of a series 
of in-field experiments. These stream channel experiments
will be conducted during summer 1986 and biological samples 
wi 11 be analyzed over the fo11 owing months. 

This research project is needed in order to understand the 
current status of biological species sensitive to acidic 
deposition and to detennine possible changes in natural 
populations in the Sierra due to anthropogenic inputs. This 
project is a part of the Board's five-year plan for acid 
deposition research pursuant to the Kapiloff Act. 

The research would be carried out by the University of 
California at Santa Barbara, and the principal investigator 
would be Dr. John Melack. 

https://depositi.on


B U D G E T S U M M A R Y 

University of California, Santa Barbara 

"An Integrated Watershed Study: An Investigation 
of the Biota in the Emerald Lake System

(Sequoia Na ti onal Park) and Stream Channe1 Experiments 11 

BUDGET ITEMS: 

Salaries $79,200 
Benefits 11,099 
Equipment 6,400 
Supplies 7,750 
Other Costs 8,100 
Travel 3,890 

TOTAL, Direct Costs $116,439 
TOTAL, Indirect Costs 30,701 

TOTAL PROJECT COST $147, 140 



State of California 
AIR RESOURCES BOARD 

Resolution 86-10 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1346-121, entitled "Inventory 
of Chlorophenol Use in the Forest Products Industry and Investigation of 
Related Emissions of Chlorinated Dibenzodioxins and Dibenzofurans, 11 has been 
submitted by Systems Applications, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposa 1 Number 1346-121 , entitled "Inventory of Ch 1 orophenol Use in the 
Forest Products Industry and Investigation of Related Emissions of 
Chlorinated Dibenzodioxins and Dibenzofurans, 11 submitted by Systems
Applications, Inc. for a total amount not to exceed $74,474. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1346-121, entitled "Inventory of Chlorophenol Use in the 
Forest Products Industry and Investigation of Related Emissions of 
Chlorinated Dibenzodioxins and Dibenzofurans," submitted by Systems
Applications, Inc. for a total amount not to exceed $74,474. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$74,474. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-10 as adopted by 
the Air Resources Board. 



ITEM NO.: 86-2-5(b)4
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal Number 1346-121 entitled "Inventory of 
Chlorophenol Use in the Forest Products Industry and 
Investigation of Related Emissions of Chlorinated 
Dibenzodioxins and Dibenzofurans." 

RECOMMENDATION: Adopt Resolution 86-10 approving Proposal Number 1346-121 
for funding in an amount not to exceed $74,474. 

SUMMARY: The purpose of this project is to develop an emission 
inventory of the use, distribution and fate of chlorophenols
and related compounds, as used in the forest products 
industry. These compounds are candidates for identification 
by the ARB as toxic air contaminants. 

Section 39650 et seg. of the California Health and Safety 
Code (Assembly Bill 1807, Tanner, 1983) directs the Air 
Resources Board to identify toxic air contaminants and, 
where appropriate, develop emission control strategies. The 
ARB staff has compiled a list of potential toxic air 
contaminants to be reviewed according to the criteria 
specified in AB 1807, which include risk of harm to public
health; amount or potential amount of emissions; manner of 
usage; persistence in the atmosphere; and ambient 
concentrations. Chlorophenols, polychlorinated
dibenzodioxins (PCDDs) and polychlorinated dibenzofurans 
(PCDFs) are included on the list. 

Chlorophenols, primarily the penta- and tetrachloro
homologs, are used as fungicides in the preservation of wood 
and wood products for outdoor and/or underground use. The 
commercial preparations are often contaminated with residual 
amounts of PCDDs and PCDFs. In addition, the incineration 
of such treated wood products has been shown to produce
PCDDs and PCDFs, either as volatile products of incomplete 
combustion or as residual solid in the wood ash itself. 

The objectives of this project are to provide an accurate 
inventory of the use, distribution and fate of these 
compounds. This information will be used by the ARB and 
others to assess the risk to public health from 
chlorophenols and related compounds, as used in the forest 
products industry. 

The Research Screening Committee has recommended that this 
contract be awarded to Systems Applications, Inc. The 
principal investigator will be Mr. Pradeep Saxena. 



- BUDGET ITEMS: 

B U D G E T S UM M A R Y 

Systems Applications, Inc. 

"Inventory of Chlorophenol Use in the Forest Products 
Industry and Investigation of Related Emissions 

of Chlorinated Di benzodi oxi ns and Di benzofurans" 

Salaries $23,954 
Benefits 
Supplies 
Other Costs 
Travel 

25,631 
4,050 
2,600 

185 

TOTAL, Direct Costs $56,420 
TOTAL, Indirect Costs 18,054 

TOTAL PROJECT COST $74,474 



State of California 
AIR RESOURCES BOARD 

Resolution 86-11 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1359-122, entitled "Assessment 
of Emissions of Volatile and Potentially Toxic Organic Compounds from Sewage
Treatment Pl ants and Sewage Collection Systems," has been submitted by the 
University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1359-122, entitled "Assessment of Emissions of Volatile 
and Potentially Toxic Organic Compounds from Sewage Treatment Plants and 
Sewage Collection Systems," submitted by the University of California, 
Davis, for a total amount not to exceed $31,656. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1359-122, entitled "Assessment of Emissions of Volatile 
and Potentially Toxic Organic compounds from Sewage Treatment Plants and 
Sewage Collection Systems, 11 submitted by the University of California, 
Davis, for a total amount not to exceed $31,656. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$31 ,656. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-11 as adopted by 
the Air Resources Board. 

H)il'. 

{ l>'. 



ITEM NO.: 86-2-5(b)5 
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 1359-122 entitled "Assessment of 
Emissions of Volatile and Potentially Toxic Organic
Compounds from Sewage Treatment Plants and Sewage Collection 
Systems." 

RECOl+IENDAUON: Adopt Re solution 86-11 approving Proposal No. 1359-122 for 
funding in an amount not to exceed $31,656. 

SUMMARY: This proposed project is part of the Board's program to 
identify toxjc air contaminants and to assess their 
associated health risks in accordance with the Health and 
Safety Code. Sewage treatment plants and collection systems 
are sources of potentially toxic volatile organic 
hydrocarbons. A recent study sponsored by the Environmental 
Protection Agency indicates that as many as 16 toxic 
compounds may be emitted from these sources. Eight of these 
compounds have been identified by the Air Resources Board as 
potential tox.ic air contaminants to be reviewed in 
accordance with AB 1807 (Section 39650 et se~. of the 
California Health and Safety Code; Asseiiioly ill 1807, 
Tanner, 1983). Based upon data compiled by the EPA for two 
facilities in the South Coast Air Basin and three in the Bay 
Area, the toxic emissions from California sewage treatment 
plants are estimated to be approximately 4000 metric tons 
per year. 

The objectives of this research project are to quantify the 
emissions of hydrocarbons and volatile toxic organic 
compounds from publicly owned sewage treatment plants and 
collection systems in California. This inventory would 
include not only the gaseous effluents emitted though 
volatilization from sewage systems but also the emissions 
from sludges and other ad/absorbents collected from these 
treatment plants and disposed of through landfills, 
landfanning or other means. 

The contractor would compile these data primarily through a 
literature search; by contacting knowledgeable personnel 
from the State Regional Water Quality Control Boards; and by 



2. 

surveying the major water treatment facilities for data on 
plant operations and systems. Based on all of this 
information, the contractor would estimate emissions of 
potential or identified toxic air contaminants from this 
emission source. 

The results of this project will be used by the ARB staff 
and others to assist in risk assessment and, as required,
for risk management for certain toxic air contaminants 
emitted from sewage treatment plants and collection systems. 

This research will be carried out by the University of 
California at Davis. The principal investigator would be 
Dr. Daniel Chang; co-principal investigator would be Dr. 
Edward Schroeder from the Department of Civil Engineering. 



BUDGET ITEMS: 

B U D G E T S U M M A R Y 

University of California, Davis 

"Assessment of Emissions of Volatile and Potentially
Toxic Organic Compounds From Sewage Treatment Plants 

and Sewage Collection Systems" 

Salaries $22,387 
Benefits 
Supplies
Other Costs 

3,613 
200 

l ,025 
Travel 1,553 

TOTAL, Direct Costs $28,778 
TOTAL, Indirect Costs 2,878 

TOTAL PROJECT COST $31,656 



State of California 
AIR RESOURCES BOARD 

Resolution 86-12 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1361-122, entitled "Study to 
Determine the Fate of Benzene Precursors in Gasoline," has been submitted by 
the National Institute for Petroleum and Energy Research; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1361-122, entitled "Study to Determine the Fate of Benzene 
Precursors in Gasoline, 11 submitted by the National Institute for Petroleum 
and Energy Research, for a total amount not to exceed $249,892. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1361-122, entitled "Study to Determine the Fate of Benzene 
Precursors in Gasoline, 11 submitted by the National Institute for Petroleum 
and Energy Research, for a total amount not to exceed $249,892. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$249,892. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-12 as adopted by 
the Air Resources Board. 

/J,fko✓ .J 
( Ji'rold oard Secretary. . 



ITEM NO.: 86-2-5(b)6 
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal NO. 1361-122 entitled "Study to Determine 
the Fate of Benzene Precursors in Gasoline." 

RECOMMENDATION: Adopt Resolution 86-12 approving Proposal No. 1361-122 for 
funding in an amount not to exceed $249,892. 

SUMMARY: Benzene has been identified by the Air Resources Board as a 
toxic air contaminant to be regulated in accordance with 
AB 1807 (Section 39650, et~- of the California Health and 
Safety Code; Assembly BiTT T807, Tanner, 1983). Automotive 
emissions (exhaust and evaporative) and emissions from 
gasoline marketing operations constitute the largest known 
sources of benzene present in the atmosphere. Based on an 
inventory compiled by ARB staff, annual benzene emissions 
statewide are about 16,100 tons, 83 percent of which 
originate from vehicular exhaust. 

Previous studies sponsored by ARB indicate that benzene 
concentrations are greater in the hydrocarbon fraction of 
the exhaust emissions than in the gasoline fuel used in 
vehicles with or without catalytic converters. Data from 
these tests and other information compiled by ARB staff 
suggest that a correlation may exist between the aromatic 
content of gasoline and the benzene content in the exhaust 
from both catalyst and non-catalyst equipped light-duty
vehicles. 

The objectives of this research project are to identify the 
specific aromatic compounds (e.g., toluene, isomers of 
xylene, ethylbenzene, etc.) that are converted, in the 
engine or in the catalyst, to form benzene and to quantify 
the effects of the concentrations of these compounds in 
gasoline upon the benzene concentration in the exhaust 
emissions. 

The contractor will achieve these objectives by combusting
synthetic fuels spiked with varying concentrations of 
specified aromatic compounds and determining the 
concentrations of benzene in the exhaust of pre-and post
catalytic converter samples. Federal Test Procedure 
emission tests would be conducted using each of the 
synthetic fuels in five 1985-86 model test vehicles equipped
with a variety of fuel induction and exhaust control systems. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-13 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1370-123, entitled 
"Inhalation Toxicology of Combined Acid and Soot Particles," has been 
submitted by the University of California, Irvine; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1370-123, entitled "Inhalation Toxicology of Combined 
Acid and Soot particles," submitted by the University of California, 
Irvine, for a total amount not to exceed $302,651. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1370-123, entitled "Inhalation Toxicology of Combined 
Acid and Soot Particles," submitted by the University of California, 
Irvine, for a total amount not to exceed $302,651. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$302,651. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-13 as adopted by 
the Air Resources Board. 

l 



ITEM NO.: ~6-2-5{b)7 
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 1370-123 entitled "Inhalation 
Toxicology of Combined Acid and Soot Particles." 

RECOl+IENDATION: Adopt Resolution 86-13 approving Proposal No. 1370-123 for 
funding in an amount not to exceed $302,651. 

SUMMARY: This proposal is for the second and third years of a planned 
3-year project to evaluate the acute toxicity of inhaled 
acids, alone and in combination with soot particles. This 
study will provide important toxicologic information on 
previously unstudied pollutant mixtures similar to those 
which might be observed in California. 

The study will use sensitive assessments of lung injury: 
structural damage, physiological impairment (clearance), and 
inmunological alterations. The protocols are designed to 
observe early and residual effects and a nose-only exposure 
system has the advantage of preventing neutralization of 
airborne acids by animal-generated ammonia. During the 
first year of this study the contractor modified existing 
exposure facilities to accept a propane soot generator and 
dilute exhaust from a diesel engine, as requested by the 
ARB. Test atmospheres were generated and characterized, and 
initial acid-soot exposures were performed. 

The proposed research would be carried out by the University 
of Ca 1 i forni a, Irvine. The pri nc i pa1 i nvesti gator would be 
Dr. Robert Phalen. 



B U D G E T S U M M A R Y 

University of California, Irvine 

"Inhalation Toxicology of Combined 
Acid and Soot Particles" 

BUDGET ITEMS: 

Salaries 
Benefits 
Supplies
Equipment**
Other Costs* 
Travel 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

$85,215 
23,948 
36,595 
34,300 
38,500 
3,400 

TOTAL PROJECT COST 

$221,958 
80,693 

$302,651 

Fees for USC Morphometric Study* 
Physical Plant, Film Badges, Waste Disposal 
Consultant Costs 

** Incubator 
Stages 9 &10 Cascade Impactor
Lundgren low-pressure Impactor 
Nose-only Exposure Systems(2)
Formaldemeter 
CO, co2 Analyzer 
Gas Chromatograph
Repairs and upgrades to existing equipment 

$29,300 
5,000 
4,200 

2,000 
1,000 
2,700 

14,800 
800 

5,000 
6,000 
2,000 



State of California 
AIR RESOURCES BOARD 

Resolution 86-14 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1369-123, entitled 
"Genotoxicity of Diesel Exhaust Particles and Vapors Collected from Engines 
with and without Particulate Trap Oxidizers," has been submitted by the 
University of California, Irvine; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1369-123, entitled "Genotoxicity of Diesel Exhaust 
Particles and Vapors Collected from Engines with and without Particulate 
Trap Oxidizers," submitted by the University of California, Irvine for a 
total amount not to exceed $188,207. · 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1369-123, entitled "Genotoxicity of Diesel Exhaust 
Particles and Vapors Collected from Engines with and without Particulate 
Trap Oxidizers, 11 submitted by the University of California, Irvine for a 
total amount not to exceed $188,207. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate aaninistrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$188,207. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-14 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 
DATE: 

B6-2-5{bl8
February 28, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1369-123 entitled "Genotoxicity of 
Diesel Exhaust Particles and Vapors Collected from Engines
with and without Particulate Trap Oxidizers." 

Adopt Resolution 86-14 approving Proposal No. 1369-123 for 
funding in an amount not to exceed $188,207. 

As part of the program to reduce emissions from diesel 
vehicles, the Air Resources Board is sponsoring testing of 
catalytic particle traps on heavy-duty diesel engines and 
has adopted a regulation that may necessitate the use of 
particle traps on some light-duty diesel vehicles. The 
efficiency of these traps in removing harmful mutagens and 
carcinogens, which are known to occur in diesel exhaust, is 
not known. 

The objective of this study is to assess the mutagenicity of 
exhaust particles and vapors emitted from heavy-duty diesel 
bus engines and from light-duty diesel passenger car engines 
operating under various conditions with and without particle 
traps. Collection of particles and vapors from the exhaust 
of one engine will be performed at intervals during the time 
the bus is operated on city streets to study whether the 
performance of the trap decays with use. Staff of the 
Board's Haagen-Smit Laboratory will obtain the samples when 
the bus is returned to the laboratory for durability testing 
of the emission control system. Results of the in vitro 
tests will be used to assess the effectiveness ofthe 
particle traps in removing mutagenic materials from the 
exhaust streams. 

The proposed research would be carried out by the University 
of California, Irvine. The principal investigator would be 
Dr. Ronald Rasmussen. 



B U D G E T S U M M A R Y 

University of California, Irvine 

"Genotoxicity of Diesel Exhaust Particles and Vapors Collected 

from Engines with and without Particulate Trap Oxidizers" 

- BUDGET ITEMS: 

Salaries $85,558 
Benefits 24,065 
Supplies 19,630 
Other Costs 2,360 
Travel -0-

TOTAL, Direct Costs $131,613 
TOTAL, Indirect Costs 56,594 

TOTAL PROJECT COST $188,207 



State of California 
AIR RESOURCES BOARD 

Resolution 86-15 
February 28, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1353-121, entitled 
"Development of Test Procedures to Determine Emissions from Open Burning of 
Agricultural and Forestry Wastes," has been submitted by the University of 
California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1353-121, entitled "Development of Test Procedures to 
Determine Emissions from Open Burning of Agricultural and Forestry
Wastes," submitted by the Universtiy of California, Davis, for a total 
amount not to exceed $124,249. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1353-121, entitled "Development of Test Procedures to 
Determine Emissions from Open Burning of Agricultural and Forestry
Wastes," submitted by the University of California, Davis, for a total 
amount not to exceed $124,249. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$124,249. 

I h.ereby certi;Ey that the above 
is a true and correct copy of 
Resolution 86-15 as adopted by 
the Air Resources Board. 



r 

ITEM NO.: 86-2-5(b)9 
DATE: February 28, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposa 1 Number 1353-121 entitled "Development of 
Test Procedures to Determine Emissions from Open Burning of 
Agricultural and Forestry Wastes." 

RECOMMENDATION: Adopt Resolution 86-15 approving Proposal Number 1353-121 
for funding in an amount not to exceed $124,249. 

SUMMARY: AB 1223 requires that emission offset credits be granted in 
the permitting of new waste burning facilities using 
materials that would otherwise be burned in the field. The 
purpose of this study is provide a test facility for the 
accurate measurement of emission factors needed to assess 
the magnitude of emission credits. 

The specific objectives of this project are to develop the 
experimental equipment, facilities and test procedures for 
determining emissions of criteria pollutants and toxic 
materials from burning of agricultural and forestry wastes, 
which can be applied to the development of emission offsets 
in accordance with AB 1223. A test apparatus is to be 
constructed to simulate open burning conditions as closely 
as possible while maintaining controlled conditions of 
material burn rate, air velocity, material moisture content, 
initial material distribution, boundary conditions, 
aerodnamic similarity and other factors which may influence 
the combustion of residues in the field. 

The test equipment will be built, operated and maintained on 
a site at the University of California, Davis. Overall 
conduct of the project will be managed through the 
Agricultural Engineering Department by Dr. Bryan M. 
Jenkins. Drs. Daniel P. Y. Chang and Otto G. Raabe will 
provide assistance and guidance for the measurement and 
analysis of emissions. 



B U D G E T S U M M A R Y 

University of California, Davis 

"Development of Test Procedures to Determine Emissions from 
Open Burning of Agricultural and Forestry Wastes" 

BUDGET ITEMS: 

Salaries $54,296 
Benefits 
Equipment* 
Supplies
Other Costs 

13,193 
30,366 
14,700 
1,200 

Travel l ,960 

TOTAL, Direct Costs $115,715 
TOTAL, Indirect Costs 8,534 

TOTAL PROJECT COST $124,249 

*Blower; fans; flowmeter; NOx, S02 and benzene analyzers 



State of California 
AIR RESOURCES BOARD 

Resolution 86-16 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1385-124, entitled 
"Retention and Metabolism of Toxics: Inhalation Uptake of Xenobi oti c Vapors 
by People," has been submitted by the University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recorrrnended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1385-124, entitled "Retention and Metabolism of Toxics: 
Inhalation Uptake of Xenobiotic Vapors by People," submitted by the 
University of California, Davis, for a total amount not to exceed 
$119,023. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Re$OUrces Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Co1T1Tiittee and approves the following: 

Proposal Number 1385-124, entitled "Retention and Metabolism of Toxics: 
Inhalation Uptake of Xenobiotic Vapors by People," submitted by the 
University of California, Davis, for a total amount not to exceed 
$119,023. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$119,023. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-16 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 86-4-3 (b) (1) 
DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1385-124 entitled "Retention and 
Metabolism of Toxics: Inhalation Uptake of Xenobiotic 
Vapors by People" 

Adopt Resolution 86-16 approving Proposal No. 1385-124 
for funding in an amount not to exceed $119,023. 

The Toxic Air Contaminant program requires information 
on the absorption of inhaled toxic substances in order 
to model accurately the health risks of populations 
exposed to these substances. The proponent has 
recently completed a study which measured the uptake 
by inhalation of trace levels of six selected organic 
toxicants in laboratory animals. The validity of 
extrapolation of the results obtained from animal 
studies to apply to humans is often uncertain. The 
proposed study t1ill eliminate this source of 
uncertainty because data will be derived from human 
subjects. 

The exposure apparatus and techniques developed in the 
prior study will measure the inhalation uptake of 
trace levels of five of these six compounds in human 
volunteers. Separate measurements for oral and for 
nasal inhalation will deterr.iine whether the route of 
inhalation affects the uptake of each compound. The 
use of low levels (approximately 10 ppb) of these 
compounds will ensure that the data will be applicable 
to estimation of risk under ambient conditions, where 
the levels of toxic air contaminants are very low. 

The principal investigator, Dr. Otto Raabe, will 
perform the research at ~he University of California, 
Davis. 



B U D G E T S U M M A R Y 

University of California, Davis 

"Retention and Metabolism of Toxics: Inhalation 
Uptake of Xenobiotic Vapors by People" 

BUDGET ITEMS: 

Salaries $69,660 
Benefits 19,358 
Supplies* 18,610 
Other Costs 300 
Travel 275 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

TOTAt PROJECT COST 

$108,203 
10,820 

$119,023 

Radiolabeled vapors* 
Other laboratory and office supplies 

$11,000 
7,610 



State of California 
AIR RESOURCES BOARD 

Resolution 86-17 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1384-124, entitled "Effects 
of Ozone on Cellular Synthesis and Viral Replication In Vitro," has been 
submitted by the University of California, Davis; -

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1384-124, entitled "Effects of Ozone on Cellular 
Synthesis and Viral Rep1i cation In Vitro," submitted by the University 
of California, Davis, for a totalamount not to exceed $43,353. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Heal th and Safety Code Sec_tion 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1384-124, entitled "Effects of Ozone on Cellular 
Synthesis and Viral Replication In Vitro," submitted by the University 
of California, Davis, for a totalamount not to exceed $43,353. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
i ni ti ate admi ni strati ve procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$43,353. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-17 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 86-4-3 (bl (2) 
DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal tJo. 1384-124 entitled "Effects of 
Ozone on Cellular Synthesis and Viral Replication.!.!!. 
Vitro" 

Adopt Resolution 86-17 approving Proposal tlo. 1384-124 
for funding in an amount not to exceed $43,353. 

Current indicators of health damage such as death, 
illness or impaired respiratory function are, in many 
ways, rudamentary. There is a need to develop
indicators to increase the sensitivity of assessing 
health effects by detecting more subtle, early markers 
of change and a need to link such sensitive indicators 
to subsequent gross disease. Measurable changes at 
the biochemical and cellular level are expected to 
provide sensitive indications of subsequent disease. 

This is to be the second year of a two-year study. 
The proponent uses an exposure system designed to 
expose various animal cells in vitro to ozone. He is 
studying: l. the relationsliTp between ozone 
concentrations and early indicators of cellular damage 
in several cell lines; 2. The effects of ozone on the 
replication of several animal and human viruses; and 
3. the effect of ozone on the ability of cells to 
produce interferon. The principal investigator, Dr. 
Yuan-Chung Zee, will perform the research at the 
University of California, Davis. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-18 
March 27, l 986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1386-124, entitled "Field 
Intercomparison of Sampling and Analysis Procedures for Carbonaceous Aerosols 
and Gases: Coordination and Data Analysis," has been submitted by the 
University of California, Los Angeles; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Collllli ttee has reviewed and recommends for 
funding: 

Proposal Nur.1ber 1386-124, entitled "Field Intercomparison of Sampling 
and Analysis Procedures for Carbonaceous Aerosols and Gases: 
Coordination and Data Analysis," submitted by the University of 
California, Los Angeles, for a total amount not to exceed $117,417. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the and approves the following: 

Proposal Number 1386-124, entitled "Field Intercomparison of Sampling 
and Analysis Procedures for Carbonaceous Aerosols and Gases: 
Coordination and Data Analysis," submitted by the University of 
California, Los Angeles, for a total amount not to exceed $117,417. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed hereiQ in an amount not to exceed 
$117, 41 7. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-18 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM fJO.: 86-4-3 (bl (3) 
DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1386-124 entitled "Field 
Intercomparison of Sampling and Analysis Procedures 
for Carbonaceous Aerosols and Gases: Coordination and 
Data Analysis" 

Adopt Resolution 86-18 approving Proposal No. 1386-124 
for funding in an amount not to exceed $117,417. 

The Air Resources Board is sponsoring a multi-year, 
integrated air quality study in the South Coast Air 
Basin, which is scheduled to begin in July 1987. The 
overall objective of that program is to develop a 
comprehensive meteorological and aerometric data base 
for improved air quality simulation models for PM10 
and oxidants in the South Coast Air Basin. An 
important component of the field study will be the 
accurate measurement of carbonaceous species in a 
multi-station network mode. Therefore, it is 
necessary to perform a carbonaceous species methods 
comparison study in Los Angeles, the major objective 
of which wil 1 be to determine measurement methods for 
gas and particle phase carbon-containing compounds,
which can be used in a multi-station monitoring mode 
in Los Angeles, whose validity, accuracy and precision 
are known. 

This proposal is to coordinate and assist the Research 
Division of the ARB in a field intercomparison of 
measurements methods for carbonaceous compounds in the 
South Coast Air Basin. Approximately 12 groups, 
including researchers from the U. S. Environmental 
Protection Agency, will be participating in a 7-10 day 
field sampling study in August 1986. The major
emphasis of the study will be to validate simple and 
inexpensive methods for sampling airborne 
carbon-containing pollutants. 

The proposed effort consists of four tasks: 
l) experimental design, site preparation and protocol 
development; 2) study management; 3) data retrieval; 
and 4) data analysis and report preparation. The 
contractor will work under the direct supervision of 
the Research Division staff in coordinating this major 
methods comparison study. 



B U D G E T S U M M A R Y 

University of California, Los Angeles 

"Field Intercomparison of Sampling and Analysis Procedures 
for Carbonaceous Aerosols and Gases: Coordination and Data Analysis" 

BUDGET ITEMS: 

Salaries $27,997 
Benefits 7,149 
Supplies* 47,300 
Other Costs, Consultant 5,800 
Travel and per diem 7,930 

TOTAL, Direct Costs $96,176 
TOTAL, Indirect Costs 21 ,241 

TOTAL PROJECT COST $117 ,417_ 

*Includes: 

0 site preparation, electrical power and clean up $22,500 
0 sampling platform rental 5,000 
0 cylinder gases 2,000 
0 telephone and incidental l ,000 
0 security guard duty 14,000 
0 secretarial, xeroxing and computer costs 2,800 



State of California 
AIR RESOURCES BOARD 

Resolution 86-19 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1382-124, entitled 
"Intercomparison of Methods for the Measurement of Carbonaceous Aerosol 
Species," has been submitted by the University of California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recol!lllended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and reconmends for 
funding: 

Proposal Number 1382-124, entitled "Intercomparison of Methods for the 
Measurement of Carbonaceous Aerosol Species," submitted by the 
University of California, Riverside, for a total amount not to exceed 
$37,654. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1382-124, entitled "Intercomparison of Methods for the 
Measurement of Carbonaceous Aerosol Species," submitted by the 
University of California, Riverside, for a total amount not to exceed 
$37,654. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$37,654. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-19 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 
DATE: 

86-4-3 (bl (41
March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1382-124 entitled 
"Intercomparison of Methods for the Measurement of 
Carbonaceous Aeroso1 Species: Chromatography" 

Adopt Resolution 86-19 approving Proposal No. 1382-124 
for funding in an amount not to exceed $37,654. 

The Air Resources Board is sponsoring a multi-year, 
integrated air quality study in the South Coast Air 
Basin, which is scheduled to begin in July 1987. The 
overall objective of that program is to develop a 
comprehensive meteorological and aerometric data base 
for improved air quality simulation models for PM10 
and oxidants in the South Coast Air Basin. An 
important component of the field study will be the 
accurate measurement of carbonaceous species in a 
multi-station mode. Therefore, it is necessary to 
perform a carbonaceous species methods comparison 
study in Los Ange1es. The major objective of this 
study will be to determine measurement methods for gas 
and particle phase carbonaceous pollutants, which can 
be used in a multi-station monitoring mode in 
Los Angeles, whose validity, accuracy and precision 
are known. 

This proposal will be conducted in conjunction with 
the Statewide Air Pollution Research Center study on 
the role of nitrogenous pollutants in the formation of 
atmospheric mutagens and acid deposition. UCR 
proposes. to measure gas and particle phase C20 
alkanes, gas and particle phase PAH's and gas phase 
C10-C20 alkanes during tne study. Samples will be 
collected on Hi-Vol filters, polyurethane foam (PUF) 
plugs behind Hi-Vol filters and Tenax solid sorbent. 
Analysis will be performed by extraction, followed by 
a variety of methods: gas chromatography, liquid 
chromatography, and gas chromatography-mass 
spectrometry. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-20 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1377-124, entitled 
11 Intercomparison of Methods for the Measurement of Carbonaceous Aerosol 
Species, 11 has been submitted by Environmental t«>nitoring & Services, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal tJumber 1377-124, entitled "Intercomparison of Methods for the 
Measurement of Carbonaceous Aerosol Species, 11 submitted by Environmental 
Monitoring &Services, Inc., for a total amount not to exceed $25,938. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1377-124, entitled 11 Intercomparison of Methods for the 
Measurement of Carbonaceous Aerosol Species, 11 submitted by Envi ronmenta1 
Monitoring &Services, Inc., for a total amount not to exceed $25,938. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contract£ for the research effort proposed herein in an amount not to exceed 
$25,938. 

I hereby certify that the above 
is a true·and correct copy of 
Resolution 86-20 as adopted by
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 86-4-3 (b) (5) 

DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1377-124 entitled 
"Intercompari son of Methods for the Measurement of 
Carbonaceous Aerosol Species: Quality Assurance" 

Adopt Resolution 86-20 approving Proposal No. 1377-124 
for funding in an amount not to exceed $25,938. 

The Air Resources Board is sponsoring a multi-year, 
integrated air quality study in the South Coast Air 
Basin, which is scheduled to begin in July 1987. The 
overall objective of that program is to develop a 
comprehensive meteorological and aerometric data base 
for improved air quality simulation models for PM10 
and oxidants in the South Coast Air Basin. An 
important component of the field study will be the 
accurate measurement of carbonaceous species in a 
multi-station network mode. Therefore, it is 
necessary to perform a carbonaceous species methods 
comparison study in Los Angeles, the major objective 
of which will be to determine measurement methods for 
gas and particle phase carbon-containing compounds, 
which can be used in a multi-station monitoring mode 
whose validity, accuracy and precision are known. 

The proposed project would have EMSI serve as the 
reference laboratory during the carbon intercomparison 
study. EMSI proposes to analyze portions of all the 
samples taken by the different investigators during 
the field study, and thus provide an unambiguous 
comparison of the various sampling methods employed. 
This procedure will provide an evaluation of the 
influence of samples flow rate, sampling period, 
sampler-induced artifacts, and ambient conditions. By 
serving as the reference laboratory, a satisfactory 
quality assurance program for the carbonaceous species 
methods comparison study will be implemented. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-21 
March 27. 1986 

WHEREAS. the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS. a solicited research proposal. Number 1380-124, entitled "Sampling 
and Analysis of Organic Aeroso1 , " has been submitted by the Oregon Graduate 

• Center; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recontllends for 
funding: 

Proposal Number 1380-124 entitled "Sampling and Analysis of Organic 
Aerosol , 11 submitted by the Oregon Graduate Center, for a total amount 
not to exceed $49,446. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Se~tion 39703, hereby accepts the 
recommendation of the and approves the following: 

• Proposal Number 1380-124 entitled "Sampling and Analysis of Organic 
Aerosol, 11 submitted by the Oregon Graduate Center, for a total amount 
not to exceed $49,446. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$49,446. 

I hereby certify that the above 
is a true.and correct copy of 
Resolution 86-21 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

ITEM tlO.: B6-4-3 (b) (6) 
DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1380-124 entitled "Sampling and 
Analysis of Organic Aerosol" 

Adopt Resolution 86-21 approving Proposal No. 1380-124 
for funding in an amount not to exceed $49,446 • 

The Air Resources Board is sponsoring a multi-year, 
integrated air quality study in the South Coast Air 
Basin, which is scheduled to begin in July 1987. The 
overall objective of that program is to develop a 
comprehensive meteorological and aerometric data base 
for improved air quality simulation models for PM10 
and oxidants in the South Coast Air Basin. An 
important component of the field study will be the 
accurate measurement of carbonaceous species in a 
multi -station network mode. Therefore, it is 
necessary to perform a carbonaceous species methods 
comparison study in Los Angeles. The major objective 
of this study will be to evaluate measurement methods 
for gas and particle ph_ase carbon-containing
compounds, which can be used in a multi-station 
monitoring mode, whose validity, accuracy and 
precision are known. 

This project will compare organic and elemental carbon 
analytical data from the OGC analyzer with other 
participants' results. In addition, an in situ carbon 
analyzer will be used for time-resolved organic and 
elemental carbon data. This study will also 
investigate the influence of sampling conditions on 
the collected sample. Gas chromatography-mass 
spectrometry analysis will be performed for major 
species on backup filters to assess the chemical 
composition of species involved in volatilization 
and/or absorption on filters. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-22 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1373-124, entitled "The 
Effects of Ozone on Primary Determinants of Pl ant Productivity," has been 

• submitted by the University of California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1373-124, entitled "The Effects of Ozone on Primary
Determinants of Plant Productivity," submitted by the University of 
California, Riverside, for a total amount not to exceed $59,714. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1373-124, entitled "The Effects of Ozone on Primary 
Determinants of Plant Productivity," submitted by the University of 
California, Riverside, for a total amount not to exceed $59,714. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$59,714. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-22 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-4-3 (bl (7) 
DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1373-124 entftl ed "The Effects 
of Ozone on Primary Determinants of Plant Productivity" 

Adopt Resolution 86-22 approving Proposal No. 1373-124 
for funding in an amount not to exceed $59,714 . 

The objectives of this study are: (1) to determine 
the relationships among ozone exposure, physiological 
response, and plant growth, and (2) to determine 
interspecific variation among these relationships for 
four California crops. Dr. David M. Olszyk and Dr. 
Robert L. Heath, principal investigators, will conduct 
the project at the University of California, Riverside. 

The investigators will test the hypothesis that 
physiological measurements, such as photosynthetic 
rates during growth, indicate the eventual yield of 
plants, even in different species. 

Plants will be grown in hydroponic (water) culture to 
permit harvesting of en.tire plants. This will 
facilitate establishing the relationship between 
differences in physiological responses, such as 
photosynthesis rates, and differences in plant 
growth. The investigators will keep the plants in 
filtered air greenhouses and expose them to ozone in 
closed top exposure chambers inside of the 
greenhouses. This environment wi 11 provide the 
uniform conditions needed for reliable physiological 
measurements which a study of this type requi res. The 
proposed study is in two parts. The first part will 
use spinach as the experimental plant to test and 
refine the experimental ~rotocol. The second part 
will examine the effects of ozone on rice, lettuce, 
cauliflower, and cantaloupe melons. 

The proposed study can support the ARB's program in 
crop loss assessment for several important reasons. 
First, it would be a significant step toward 
understanding the general response of plants to air 
pollution exposure in a way that can cut across 



species and varietal differences by measuring changes
in processes that occur in all higher plants. Second, 
the methods for measuring physiological indicators are 
adaptable to field use so that gathering these kinds 
of data in the future would not be restricted to the 
controlled greenhouse environment. Third, clarifying 
the role of physiology as the mediator between air 
pollution exposure and yield loss may lead to 
reasonable yield loss estimates for a number of 
species without the need for chamber studies over a 
complete season in each and every case • 

• 

• 



B U D G E T S U M M A R Y 

University of California, Riverside 

"The Effects of Ozone on Primary 0etermi nants 
of Plant Productivity" 

• BUDGET ITEMS: 

Salaries $35,332 
Benefits 8,850 
Equipment* 2,270 
Supplies 4,250 
Other Costs 1,840 
Travel 1,950 

TOTAL, Direct Costs $54,492 
TOTAL, Indirect Costs 5,222 

TOTAL PROJECT COST $59,714 

• * Equipment includes: cuvette (0.25 liter), hardware package, and 
rechargeable battery pack for Lamda Instrument LI 6000 portable
photosynthesis system. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-23 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1374-124, entitled "Time 
Series Analysis of Mortality and Associated Weather and Pollution Effects in 

• Los Angeles County," has been submitted by the University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Con111ittee has reviewed and recommends for 
funding: 

Proposal Number 1374-124, entitled "Time Series Analysis of Mortality 
and Associated Weather and Pollution Effects in Los Angel es County,"
submitted by the University of California, Davis, for a total amount not 
to exceed $51,546. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1374-124, entitled "Time Series Analysis of Mortality 
and Associated Weather and Pollution Effects in Los Angeles County," 
submitted by the University of California, Davis, for a total amount not 
to exceed $51,546. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$51,546. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-23 as adopted by 
the Air Resources Board. 

rd Secretary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

ITEM NO.: 
DATE: 

86-4-3 (bl (8)
March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1374-124 entitled "Time Series 
Analysis of Mortality and Associated Weather and 
Pollution Effects in Los Angeles County" 

Adopt Resolution 86-23 approving Proposal No. 1374-124 
for funding in an amount not to exceed $51,546 • 

Several studies have investigated daily mortality, 
pollution, and weather data to determine whether there 
are any consistent relationships between mortality and 
pollution in large metropolitan areas, adjusting for 
the effects of weather. This approach of correlating 
daily fluctuations solves one of the problems of 
traditional epidemiological studies, namely the need 
to find an appropriate control or unexposed group. 
Many of the analyses have indicated that there is a 
positive effect of pollution on mortality. However, 
there have not been extensive analyses of this type
for California, which has its own characteristic types 
of pollution. 

This preliminary investigation of the association 
between daily pollution, weather, and mortality in Los 
Angeles County in the years 1972-79 will derive a 
dose-reponse relationship if a positive association is 
obtained. The proponent will analyze the data by 
sophisticated time-series methods that he has 
successfully applied to similar data from London in 
previous work for the Air Resources Board. The study 
will yield information about adverse health effects of 
atmospheric conditions in Los Angeles County. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-24 
March 27, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal, Number 1365-123, entitled "Evaluation 
of Emissions from Selected Uninventoried Sources," has been submitted by the 
Radian Corporation; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1365-123, entitled "Evaluation of Emissions from 
Selected Uninventoried Sources," submitted by the Radian Corporation,
for a total amount not to exceed $74,999. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code SecJion 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following:

• Proposal Number 1365-123, entitled "Evaulation of Emissions from 
Selected Uninventoried Sources," submitted by the Radian Corporation, 
for a total amount not to exceed $74,999. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$74,999. 

I hereby ~ertify that the above 
is a true and correct copy of 
Resolution 86-24 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-4-3 (b) (8) 
DATE: March 27, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1365-123 entitled "Evaluation of 
Emissions from Selected Uninventoried Sources" 

Adopt Resolution 86-24 approving Proposal No. 1365-123 
for funding in an amount not to exceed $74,999 • 

The purpose of this project is to compile an inventory 
of emissions of photochemically reactive volatile 
hydrocarbons, particulate matter (PM1ol and criteria 
pollutants from approximately 40 uninventoried 
sources. These sources, identified by the Emission 
Inventory Technical Advisory Committee (EITAC) are not 
currently included in the statewide emission 
inventory. Because these emissions occur in areas 
which exceed the state and federal ambient air quality 
standards for the respective pollutants, it is 
important that such emissions be quantified and 
documented. 

The objectives of this _research project, consistent 
with the long-term goal of reducing uncertainty in the 
statewide emission inventory, are to: (1) identify 
the magnitude and potential significance of certain 
uninventoried emission sources; and (2) develop 
methods for inventorying significant uninventoried 
sources of emissions in a statistically sound manner. 

To compile this inventory, the contractor will conduct 
a literature search for information concerning 
emissions of volatile organic hydrocarbons, 
particulate matter and criteria pollutants from each 
source type, and then list the source categories in 
order of decreasing emi s·sions. The contractor wi 11 
select for further refinement the emissions from the 
largest source categories and in an interim report to 
the ARB staff detail the methods, for ARB approval, to 
be used in this refinement. In addition to the listed 
pollutants the contractor will also identify and 
estimate emissions of toxic pollutants. 

The Research Screening Committee has recommended that 
a contract be awarded to the Radian Corporation.
Mr. William Oliver will be the Program Manager. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-25 

March 28, 1986 

Agenda Item No.: 86-4-1 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the "Board") to do such acts and to adopt such 
regulations as may be necessary for the proper execution of the powers and 
duties granted to, and imposed upon, the Board by law; 

• 
WHEREAS, Chapter 3.5 (commencing with Section 39650) of Part 2 of Division 26 
of the Health and Safety Code establishes procedures for the identification of 
toxic air contaminants by the Board; 

WHEREAS, Section 39655 of the Health and Safety Code defines a "toxic air 
contaminant" as an air pollutant which may cause or contribute to an increase 
in mortality or an increase in serious illness, or which may pose a present or 
potential hazard to human health, and specifies that substances which have 
been identified by the Environmental Protection Agency (EPA) as hazardous air 
pollutants pursuant to Section 112 of the federal Clean Air Act (42 U.S.C. 
Section 7412) shall be identified by the Board as toxic air contaminants; 

WHEREAS, Section 39662 of the Health and Safety Code directs the Board to 
list, by regulation, substances detennined to be toxic air contaminants, and 
to specify for each substance listed a threshold exposure level, if any, below 
which no significant adverse health effects are anticipated; 

• 
WHEREAS, EPA has identified asbestos as a hazardous air pollutant pursuant to 
Section 112 of the federal Clean Air Act; 

WHEREAS, asbestos is emitted from sources such as mining and milling of 
asbestos ore, manufacturing of asbestos products, automobile braking, and 
quarrying, and has been measured in the atmopshere; 

WHEREAS, pursuant to the request of the Board, the Department of Health 
Services (OHS) evaluated the health effects of asbestos in accordance with 
Section 39660 of the Health and Safety Code; 

WHEREAS, DHS concluded in its evaluation that asbestos is an animal and human 
carcinogen, and has been documented to cause cancer in humans in both 
occupational and nonoccupational settings; asbestos should be treated as a 
substance without a carcinogenic threshold; health effects other than cancer 
are not expected to occur at existing ambient asbestos levels nor are present
levels expected to result in asbestosis; and the maximum excess lifetime risk 



-2-

from asbestos exposure of lung cancer is estimated to range between 11 and 110 
cases per million for each 100 PCM (phase contrast microscopy) fibers per
cubic meter of asbestos exposure, and for mesothelioma is estimated to range
between 38 and 190 cases for each 100 PCM fibers per cubic meter of asbestos 
exposure. 

WHEREAS, for the reasons set forth in its evaluation, DHS has concluded that, 
in the absence of strong positive evidence that carcinogenic substances act 
only through mechanisms which ought to have a threshold, these substances 
should be treated as acting without a threshold, and DHS has determined that 
no positive evidence of a carcinogenic threshold exists with respect to 
asbestos; 

• 
WHEREAS, upon receipt of the DHS evaluation, staff of the Board prepared a 
report including and in consideration of the DHS evaluation and 
recommendations and in the form required by Section 39661 of the Health and 
Safety Code and, in accordance with the provisions of that section, made the 
report available to the public and submitted it for review to the Scientific 
Review Panel (SRP) established pursuant to Section 39670 of the Health and 
Safety Code; 

WHEREAS, in accordance with Section 39661 of the Health and Safety Code, the 
SRP reviewed the staff report, including the scientific procedures and methods 
used to support the data in the report, the data itself, and the conclusions 
and assessments on which the report was based, considered the public comments 
received regarding the report, and, on January 15, 1986 submitted its written 
findings to the Board; 

• 
WHEREAS, the SRP found to be prudent interpretations of the available evidence 
the propositions that: 

Asbestos (including chrysotile, actinolite, 
amosite, anthophyllite, crocidolite, and 
tremolite) is a human and animal carcinogen, 
and has been documented to cause cancer in 
humans in both occupational and 
nonoccupational settings. 

Although the mechanism of asbestos 
carcinogenicity is unknown, there is no 
compelling evidence that this process is 
characterized by a threshold. 

Health effects other than cancer are not 
anticipated at current exposure levels. 

WHEREAS, the SRP found the staff report to be without serious deficiency, and 
included in its findinqs the statement that it agreed that asbestos should be 
listed by the Air Resources Board as a toxic air contaminant, but was unable 
to recommend an exposure level below which carcinogenic effects would not 
occur; 



WHEREAS, the California Environmental Quality Act and Board regulations 
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are available; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with provisions of Chapter 3.5 (commencing with Section 11340), 
Part l, Division 3, Title 2 of the Government Code; 

WHEREAS, in consideration of the staff report, including DHS' evaluation and 
recommendations, the available evidence, the findings of the 
SRP, and the written comments and public testimony it has received, the Board 
finds that: 

Asbestos [asbestiform varieties of serpentine
(chrysotile), riebeckite (crocidolitel,
cummingtonite-grunerite (amosite), tremolite, actinolite, 

• 
and anthophyllite] is an animal and human carincogen • 

Health effects other than cancer are not anticipated at 
current ambient asbestos exposure levels; 

There is not sufficient available scientific evidence to 
support the identification of a threshold exposure level 
for asbestos; and 

Asbestos is an air pollutant which, because of its 
carcinogenicity, may cause and contribute to an increase 
in mortality and an increase in serious illness, and poses 
a hazard to human health; and 

WHEREAS, the Board has determined, pursuant to the requirements of the 
California Environmental Quality Act and Board regulations, that this 
regulatory action will have no significant adverse impact on the environment • 

• NOW, THEREFORE BE IT RESOLVED, that the Board approves the proposed regulatory
amendments to Section 93000, Title 17, California Administrative Code, as set 
forth in Attachment A. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt
the amendments, as set forth in Attachment A, after making it available to the 
public for a period of 15 days, provided that the Executive Officer shall 
consider such written comments regarding the changes to the regulation as 
originally proposed as may be submitted during this period, shall make such 
modifications as may be appropriate in light of the comments received, and 
shall present the regulations to the Board for further consideration if he 
determines that this is warranted. 

I hereby certify that the above is a 
true and correct copy of Resolution 
86-25, as adopted by the Air Resources Board. 

/' Harold Holmes, Board Secretary 



Attachment A 

Amend Title 17, California Administrative Code, Section 93000 to read 
as follows: 

93000. Substances Identified As Toxic Air Contaminants. Each 
substance identified in this section has been determined by the state board to 

• 

be a toxic air contaminant as defined in Health and Safety Code Section 
39655. If the state board has found there to be a threshold exposure level 
below which no significant adverse health effects are anticipated from 
exposure to the identified substance, that level is specified as the threshold 
determination. If the board has found there to be no threshold exposure level 
below which no significant adverse health effects are anticipated from 
exposure to the identified substance, determination of "no threshold" is 
specified. If the board has found that there is not sufficient available 
scientific evidence to support the identification of a threshold exposure
level, the "Threshold" column specifies "None identified." 

Substance Threshold 
Benzene (C6H6) None i dent, fi ed 

Ethylene Dibromide None identified 
(BrCH2CH2Br; 

1,2-dibromoethane) 

Ethylene Dichloride None identified 
(ClCH2CH2Cl;

1,2-dichloroethane) 

Hexavalent Chromium Cr{VI)* None identified 

• 
Aseestes-ftA-t~e-fe~~ewtA~ None identified 
fel"1l!s+--e~Pyset++e!-aet+Ae~4te,
affles+te,-aAtRe~Ryl +te-
ePee½ee++te,-aAe-tFeffleftte~ 

Asbestos [asbestiform varieties 
of serpenti~e (chr0sotilel, 
riebeckite _crocid lite}, 
~ ~itoni te-~ru~erite 
___fill!fil;1_el, tre_ol1te, 
actinolite, and anthophyllite] 

NOTE: Authority cited: Sections 39600, 39601 and 39662, Health and Safety 
Code. Reference: Sections 39650, 39660, 39661 and 39662, Health and Safety
Code. 

Compounds identified by an asterisk have been identified as toxic air* 
contaminants by the Air Resources Board but not yet approved by the Office 
of Administrative Law. 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider the Adoption of a Regulatory Amendment 
Identifying Asbestos as a Toxic Air Contaminant 

Agenda Item No.: 86-4-1 

Public Hearing Date: March 28, 1986 

Response Date: May 1, 1986 

Issuing Authority: Air Resources Board 

• 
Corrrnents: No comments were received identifying any significant environmental 

issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

CERTIFIED: 

- Date: 

• 

~ 



State of California 

Memorandum 

Gordon Van Vleck 
Secretary 
Resources Agency 

-a~L-. ~~~ 
ol olmes 
rd ~ecretary 

From Re rces Board 

Dme ,August 27, 1986 

Subject, Filing of Notice 
of Decisions of 
the Air Resources 
Board 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to 

• period. 

ATTACHMENTS 
85-77 
85-78 
85-80 
86-4 
86-25 
86-43 
86-44 
86-45 

• 

environmental comments raised during the comment 



State of California 
AIR RESOURCES BOARD 

Resolution 86-26 
March 27, 1986 

WHEREAS, the Legislature has declared that an effective research program is an 
integral part of the broad-based statewide effort to combat air pollution in 
California, pursuant to Health and Safety Code Section 39700; 

• WHEREAS, the Air Resources Board has been directed to administer and 
coordinate all air pollution research funded, in whole or in part, with state 
funds, pursuant to Health and Safety Code Section 39703; 

WHEREAS, the Air Resources Board has been directed to establish objectives for 
air pollution research in California, pursuant to Health and Safety Code 
Section 39703; 

WHEREAS, the Air Resources Board has been directed to appoint a Research 
Screening Committee to give advice and recommendations with respect to all air 
pollution research projects funded by the state, pursuant to Health and Safety
Code Section 39705; 

WHEREAS, the Research Screening Committee has reviewed and approved a 
Long-Range Research Plan, dated March 1986, for air pollution research in 

• 
Ca 1 i forni a; 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Sections 39703 and 39705, hereby 
concurs in the recommendation of the Research Screening Committee and approves 
the Long-Range Research Plan, dated March 1986, for air pollution research in 
California. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-26 as adopted by
the Air Resources Board. 

~~-~fu.<i~l~~~fo~, Secretary 

/ 



• 

• 

State of California 
AIR RESOURCES BOARD 

Resolution 86-27 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; and 

WHEREAS, a solicited research proposal, Number 105-16, entitled "Measurement 
of Organic Acids in the South Coast Air Basin," has been submitted by Daniel 
Grosjean and Associates, Inc. to the ARB; and 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 105-16, entitled "Measurement of Organic Acids in the 
South Coast Air Basin," submitted by Daniel Grosjean and Associates, 
Inc., for a total amount not to exceed $79,150. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 105-16, entitled "Measurement of Organic Acids in the 
South Coast Air Basin," submitted by Daniel Grosjean and Associates, 
Inc., for a total amount not to exceed $79,150. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$79,150. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-27, as adopted by
the Air Resources Board. 

i Harold Holmes, Board Secretary 



ITEM: 

RECOMMENDATION: 

• SUt+lARY: 

• 

ITEM NO.: 86-5-4 (b) (ll 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 105-16 entitled "Measurement of 
Organic Acids in the South Coast Air Basin." 

Adopt Resolution 86-27 approving Proposal No. 105-16 
for funding in an amount not to exceed $79,150. 

The Kapiloff Acid Deposition Act requires the ARB to 
identify the contribution of pollution source types to 
acidic deposition and to study the chemical mechanisms 
of acid formation in the atmosphere. Previous 
measurements of Los Angeles rainfall samples have 
shown that the most abundant contaminant was organic 
carbon. In September 1985, dew chemistry measurements 
made at Pomona College also showed apparently 
significant amounts of organic acids. 

The proposed study is to identify and quantify gas and 
particle phase organic acids in the Los Angeles
atmosphere for a ten-day period in August 1986. The 
project will coincide with the ARB-sponsored 
Carbonaceous Species Methods Comparison Study (CSMCS), 
and will permit assessment of the relative abundance 
of organic acids in the Los Angeles aerosol during the 
CSMCS period. In addition, if dew formation occurs at 
the study site during the CSMCS, the abundance and 
influence of organic acids on dew chemistry will be 
assessed. 

The study will be carried out by Daniel Grosjean and 
Associates with Dr. Grosjean as the principal
investigator. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-28 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; and 

WHEREAS, an unsolicited research proposal , Number l 06-16, entitled "Statewide 
Survey of Aquatic Ecosystem Chemistry," has been submitted by California 
Department of Fish and Game to the ARB; and 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 106-16, entitled "Statewide Survey of Aquatic Ecosystem 
Chemistry," submitted by California Department of Fish and Game for a 
total amount not to exceed $102,778. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

• Proposal Number 106-16, entitled "Statewide Survey of Aquatic Ecosystem 
Chemistry," submitted by California Department of Fish and Game for a 
total amount not to exceed $102,778. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$102,778. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-28, as adopted by
the Air Resources Board. 

Harold Holmes, Board Secretary 

l 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 86-5-4 (bl (2) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 106-16 entitled "Statewide 
Survey of Aquatic Ecosystem Chemistry." 

Adopt Resolution 86-28 approving Proposal No. 106-16 
for funding in an amount not to exceed $102,778. 

This project would provide baseline data on the 
geographic extent of California lakes that are 
sensitive to acidic deposition. This research is a 
continuation of work that the California Department of 
Fish and Game (DFG) is currently doing for the ARB. 
DFG would sample 50 lakes distributed throughout 
California during the fall dry period of 1986. Water 
samples would be measured for conductivity, pH, 
alkalinity, sulfate, chloride, nitrate, phosphate, 
silica, calcium, magnesium, sodium, potassium,
aluminum, iron, and manganese. 

After the completion of the fall 1986 sampling, DFG 
would have data on fifty lakes for the springs of 1985 
and 1986 and the falls of 1985 and 1986. This data 
should provide an indication of the year-to-year 
variability in alkalinity and other measures of lake 
water quality throughout the State. These data will 
be used to help develop a least-cost sampling approach
for detennining trends in surface water quality, as 
required by the Kapiloff Act. 

The California Department of Fish and Game has 
successfully carried out this monitoring in the past
through an interagency agreement with ARB. This 
proposal would continue that agreement for one more 
field season, after which a comprehensive analysis
would be performed. 

The principal investigator would be Dr. Kim 
McCleneghan. 



• 

• 

B U D G E T S U M M A R Y 

California Department of Fish and Game 

"Statewide Survey of Aquatic Ecosystem Chemistry" 

BUDGET ITEMS: 

Salaries 
Benefits 
Supplies
Other Costs 
Travel 
Equipment
Data Analysis and 

Interpretation* 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

$37,758 
11,407 
3,600 

10,067 
10,000 

500 

10,000 

$83,332 
19,446 

TOTAL PROJECT COST $102,778 

* Scientific Advisory Committee approved up to an additional $10,000, if 
needed, for analysis and interpretation of data. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-29 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; and 

WHEREAS, an unsolicited research proposal, Number 107-16, entitled "Effects of 
Acid Fog on Airway Function in People with Asthma," has been submitted by the 

• 
University of California, San Francisco to the Air Resources Board; and 

WHEREAS, the Research Division staff has reviewed and recollJllended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
reco11111ends for funding: 

Proposal Number 107-16, entitled "Effects of Acid Fog and Airway 
Function in People with Asthma," submitted by the University of 
California, San Francisco for a total amount not to exceed $603,733. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

• Proposal Number 107-16, entitled "Effects of Acid Fog on Airway Function 
in People with Asthma," submitted by the University of California, San 
Francisco for a total amount not to exceed $603,733. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$603,733. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-29, as adopted by
the Air Resources Board. 

'Harold Holmes, Board Secretary 

i 



ITEM: 

RECOMMENDATION: 

• 
SUMMARY: 

• 

ITEM NO.: 
DATE: 

86-5-4 
April 2

(bl 
5, 1986 

(3) 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 107-16 entitled "Effects of Acid 
Fog on Airway Function in People with Asthma." 

Adopt Resolution 86-29 approving Proposal No. 107-16 
for funding in an amount not to exceed $603,733. 

In view of the findings of high acidity in fogs at 
California locations, the Scientific Advisory
Committee has placed a high priority on determining 
what effects such fogs might have on humans. Because 
of the difficulty of producing simulated fogs for work 
in exposure chambers, the Committee advised that work 
should start by designing a feasible system for 
generating fog for exposure chambers. Another ARB 
contractor has now completed a comprehensive design 
study for generating, monitoring and controlling
simulated acidic fog. The proponent for the current 
study, Dean Sheppard, M.D. of the University of 
California, San Francisco, has completed a study of 
effects of controlled acidic droplets of water 
delivered to asthmatic subjects by mouth piece. 

About half the cost of the present proposal is to 
build and install the essential device, a prototype
fog generator, in an existing exposure chamber, along 
with needed monitoring equipment. This major
investment is needed because no facilities exist that 
are suitably equipped to allow the proposed work to be 
performed. 

The other half of the cost would go to studying 
asthmatic subjects. In the first year the study would 
continue to use the mouth piece exposure. In the 
second year, the exposures would be carried out in the 
newly equipped chamber. 

The investigators will explore the extent and nature 
of the respiratory response of asthmatics exposed to 
acidic fogs and aerosols. The major aim is to 
apportion the effects of using different acids, 
differing overall acidity, different anionic 
compositions, and differing osmolarities of fog
droplets. This approach would begin to fill the very 
large gap in knowledge of the effects of acidic fogs 
on humans. 

The principal investigator for this study is Dean 
Sheppard, M.D. 



B U D G E T S U M M A R Y 

University of California, San Francisco 

"Effects of Acid Fog on Airway Function 

in Peop1e with Asthma" 

• BUDGET ITEMS: 

Salaries* $146,688 
Benefits 36,131 
Supplies 18,952 
Other Costs 17,540 
Travel 3,708 
Equipment** 359,512 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

TOTAL PROJECT COST 

• 
* Includes payment to human subjects 

** Acid Fog generator, delivery, monitoring and data 
aquisition devices. Includes labor to facilitate 
test and calibrate system.
Freezing point osmometer $ 4,250 

$582,531 
21,202 

$603,733 

$355,262 



State of California 
AIR RESOURCES BOARD 

Resolution 86-30 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; and 

WHEREAS, an unsolicited research proposal, Number 108-16, entitled 
"Acquisition of Acid Vapor and Aerosol Concentration Data for Use in Dry
Deposition Studies in the South Coast Air Basin," has been submitted by 

• California Institute of Technology to the ARB; and 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 108-16, entitled "Acquisition of Acid Vapor and Aerosol 
Concentration Data for Use in Dry Deposition Studies in the South Coast 
Air Basin," submitted by California Institute of Technology for a total 
amount not to exceed $87,839. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 108-16, entitled "Acqui si ti on of Acid Vapor and Aerosol 
Concentration Data for Use in Dry Deposition Studies in the South Coast 
Air Basin," submitted by California Institute of Technology for a total 
amount not to exceed $87,839. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$87,839. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-30, as adopted by
the Air Resources Board. 

I,l 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-5-4 (b) (4) 

DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 108-16 entitled "Acquisition of 
Acid Vapor and Aerosol Concentration Data for Use in 
Dry Deposition Studies in the South Coast Air Basin." 

Adopt Resolution 86-30 approving Proposal No. 108-16 
for funding in an amount not to exceed $87,839 • 

California Institute of Technology is currently 
operating a dual purpose monitoring network of 
enhanced PM10 measurements for the South Coast Air 
Quality Management District (funded by the EPA), and 
acid gas/particle measurements for the ARB. The data 
from this network will be used to estimate dry
deposition of acidic species and in determining its 
spatial and temporal variations in the SoCAB. 

In order to ensure the highest quality for its data, 
and at the request of ARB staff, Caltech temporarily 
stopped work on the ARB monitoring network to 
participate in the South Coast nitric acid methods 
intercomparison study held in September 1985. Because 
of Caltech's participation, the starting date of the 
ARB monitoring network was delayed from August l, 
1985, to January 1, 1986. Accordingly, the schedules 
for the two parts of Caltech's network are out of 
phase by five months. Under this augmentation of the 
existing contract, Caltech would continue to operate
the EPA/SCAQMD PMio network from August 1, 1986 
through January l, 1987 under ARB funding. This would 
provide a full year of simultaneous data from both 
networks, thus allowing for an estimation of the 
annual flux of dry acid deposition for all major 
pollutant species. In addition, Caltech is requesting
funding and a time extension to complete laboratory
analysis of ARB network samples. 

The Board's Scientific Advisory Conmittee requested 
the original modification of Caltech's monitoring
schedule and reconmends this augmentation to allow for 
the collection of one full year of monitoring data for 
both PM10 and acid gases/particles in the SCAB. 

The principal investigator of this project is Glen 
Cass. 



B U D G E T S U M M A R Y 

California Institute of Technology 

"Acquisition of Acid Vapor and Aerosol 
Concentration Data for Use in Dry Deposition 

Studies in the South Coast Air Basin" 

• BUDGET ITEMS: 

Salaries $30,301 
Benefits 8,939 
Supplies 7,267 
Other Costs* 13,440 
Travel 2,120 

TOTAL, Direct Costs $62,067 
TOTAL, Indirect Costs 25,772 

TOTAL PROJECT COST $87,839 

• 
* Chemical analysis of samples • 



State of California 
AIR RESOURCES BOARD 

Resolution 86-31 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; and 

WHEREAS, an unsolicited research proposal, Number 109-16, entitled "Analysis
of Trace Metals in the Emerald Lake Watershed," has been submitted by the U.S. 
Geological Survey to the ARB; and 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 109-16, entitled "Analysis of Trace Metals in the 
Emerald Lake Watershed, 11 submitted by the U.S. Geological Survey for a 
total amount not to exceed $8,892. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

• Proposal Number 109-16, entitled ''Analysis of Trace Metals in the 
Emerald Lake Watershed, 11 submitted by the U.S. Geological Survey for a 
total amount not to exceed $8,892. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$8,892. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-31, as adopted by
the Air Resources Board. 

Harold Holmes, Board Secretary 



ITEM: 

RECOMMEN DATI ON: 

SUMMARY: 

• 

• 

ITEM NO.: 86-5-4 (b) (5) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 109-16 entitled "Analysis of 
Trace Metals in the Emerald Lake Watershed." 

Adopt Resolution 86-31 approving Proposal No. 109-16 
for funding in an amount not to exceed $8,892. 

This proposal would provide about five percent of the 
total cost of a major U.S. Geological Survey (USGS} 
study at Emerald Lake in Sequoia National Park • 

The USGS, Water Resources Division, is planning to 
conduct a study of the occurrence, distribution and 
chemistry of trace elements (Cu, Cd, Pb, Zn, Cr, Ni 
and V} in deposition and surface waters in Sequoia 
National Park. Such a study is important in 
understanding the role of acid deposition in 
mobilizing toxic trace metals in sensitive ecosystems. 

Dr. Howard Taylor of the USGS will be heading this 
field and laboratory effort. Most of the funding
(approximately $180,000) will be provided by the USGS; 
the proponent has requested funding from the Air 
Resources Board for travel to the IWS • 



B U D G E T S U M M A R Y 

U.S. Geological Survey 

"Analysis of Trace Metals in the 

Emera 1 d Lake Watershed" 

BUDGET ITEMS:• Salaries $ -0-
Benefits -0-
Supplies -0-
Other Costs -0-
Travel 7,800 

TOTAL, Direct Costs $7,800 
TOTAL, Indirect Costs 1,092 

TOTAL PROJECT COST $8,892* 

• 
* All other projects costs (estimated to be approximately $180,000) will be paid 

by the U.S. Geological Survey • 



State of California 
AIR RESOURCES BOARD 

Resolution 86-32 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; 

• 
WHEREAS, a solicited research proposal, Number 1397-125, entitled "A Study of 
the Efficacy of Aerosol vs. Non-Aerosol Laundry Products," has been submitted 
by American Research and Testing, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1397-125, entitled "A Study of the Efficacy of Aerosol 
vs. Non-Aerosol Laundry Products," submitted by American Research and 
Testing, Inc. for a total amount not to exceed $28,435. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1397-125, entitled "A Study of the Efficacy of Aerosol 
vs. Non-Aerosol Laundry Products," submitted by American Rsearch and 
Testing, Inc. for a total amount not to exceed $28,435. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$28,435. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-32, as adopted by
the Air Resources Board. 

t 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 
DATE: 

86-5-4 (b} (6)
April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1397-125 entitled "A Study of 
the Efficacy of Aerosol vs. Non-Aerosol Laundry
Products." 

Adopt Resolution 86-32 approving Proposal No. 1397-125 
for funding in an amount not to exceed $28,435. 

Emissions of photochemically reactive organic
compounds (PROC) from the use of aerosol laundry 
products are estimated to be approximately 6.6 tons 
per day statewide. Because non-aerosol laundry
products contain no propellants and generally little 
or no PROC solvent, emissions from non-aerosol 
products are much lower. 

The objective of this study is to determine whether it 
would be feasible, in tenns of product efficacy and 
consumer satisfaction, to switch from aerosol to 
non-aerosol laundry products. This would be achieved 
by measuring the effectiveness of both aerosol and 
non-aerosol laundry products via a carefully conducted 
scientific study. 

Two proposals were received in response to the ARB's 
Request for Proposals. The proposal from American 
Research and Testing, Inc. is recommended for funding
by the Research Screening Committee and the staff. 

American Research and Testing proposes to use Federal 
Test Method 191, "Stiffness of Cloth, Directional; 
Cantilever Bending Method," to assess spray starch 
effectiveness. Three brands, in up to three product 
forms, would be tested on three fabric types. Spot 
removers would be evaluated using daylight reflectance 
measurements and a visual evaluation. Up to three 
forms of each spot remover brand would be used on five 
fabrics with seven stains, both fresh and heat-set. 
Fabric blanks subjected to similar washings, using a 
standard detergent, would be used throughout. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-33 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal. Number 1389-125, entitled "Southern 
California Air Quality Study - Program Management," has been submitted by
Sonoma Technology. Inc. ; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening CoRlllittee has reviewed and recommends for 
funding: 

Proposal Number 1389-125, entitled "Southern California Air Quality 
Study - Program Management, 11 submitted by Sonoma Technology, Inc. for a 
total amount not to exceed $247,137. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1389-125, entitled "Southern California Air Quality 
Study - Program Management," submitted by Sonoma Technology, Inc. for a 
total amount not to exceed $247,137. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$247,137. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-33, as adopted by
the Air Resources Board. 

l' t 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 86-5-4 (bl (7) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1389-125 entitled "Southern 
California Air Quality Study - Program Management." 

Adopt Resolution 86-33 approving Proposal No. 1389-125 
for funding in an amount not to exceed $247,137. 

The Southern California Air Quality Study (SCAQS) is a 
multi-year, integrated air quality study whose overall 
goal is to develop a comprehensive and properly 
archived aerometric data base for the South Coast Air 
Basin (SoCAB). The data base will be used to test, 
evaluate and improve elements of air quality 
simulation models for oxidants, PM10, fine 
particles, toxic air cointaminants and acidic 
species. The field portion of the study is scheduled 
to take place in the SoCAB during two comprehensive 
study periods in the summer and fall of 1987. The 
field study will be conducted primarily at existing 
air quality monitoring locations in the SoCAB. 

Inasmuch as ten or more different sponsors for 
elements of the SCAQS program will be involved, close 
program coordination is critical to the success of the 
endeavor. This project will provide for management
coordination for the first half of SCAQS and will 
involve three individuals: a Program Coordinator 
(PC), who will report directly to the ARB and will be 
responsible for overall project management; a Field 
Manager (FM), who will be responsible for the 
logistical aspects of the field sampling efforts; and 
an analysis coordinator (AC), who will identify the 
data analysis methodologies needed to meet program
objectives. The PC, under the direction of the ARB 
project manager, will coordinate the efforts of the FM 
and AC to produce a clearly defined and scientifically
defensible study. 

Two proposals were received in response to the ARB's 
Request for Proposals. The proposal from Sonoma 
Technology, Inc. (STI) was recommended by the Research 
Screening Committee, external reviewers and the 
staff. The principal investigator would be Dr. Donald 
Blumenthal of STI. Co-investigators would be Dr. John 
Watson of the Desert Research Institute as Analysis
Coordinator, and Dr. Susanne Hering of STI as Field 
Manager. 



B U D G E T S U M M A R Y 

Sonoma Technology, Inc. 

"Southern California Air Quality Study - Program Management" 

• BUDGET ITEMS: 

Salaries $58,327 
Benefits 13,997 
Supplies* 12,300 
Subcontract to 52,001 

Desert Research 
Institute 

Travel 8,025 

TOTAL, Direct Costs $144,650 
TOTAL, Indirect Costs l 02 ,487 

TOTAL PROJECT COST $247.137 

• *Includes publication costs, duplication costs, meeting expenses and 
communications. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-34 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal, Number 1390-125, entitled "A Study of 
Application Rates of Aerosol and Pump Hair Sprays," has been submitted by 
American Research and Testing, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1390-125, entitled "A Study of Application Rates of 
Aerosol and Pump Hair Sprays," submitted by American Research and 
Testing, Inc. for a total amount not to exceed $99,026. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Corrmittee and approves the following: 

• 
Proposal Number 1390-125, entitled "A Study of Application Rates of 
Aerosol and Pump Hair Sprays," submitted by American Research and 
Testing, Inc. for a total amount not ta exceed $99,026. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$99,026. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-34, as adopted by
the Air Resources Board. 

Harold Holmes, Board Secretary 

I t 



ITEM: 

RECOMMENDATION: 

• 
SUMMARY: 

• 

ITEM NO.: 86-5-4 (b) (8) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1390-125 entitled "A Study of 
Application Rates of Aerosol and Pump Hair Sprays." 

Adopt Resolution 86-34 approving Proposal No. 1390-125 
for funding in an amount not to exceed $99,026. 

The use of certain aerosol consumer products, such as 
hair sprays, results in emissions of photochemically 
reactive organic compounds. Emissions from aerosol 
type hair sprays are estimated to release about 22 
tons per day of reactive hydrocarbons statewide. 
Estimating the effects of candidate control measures, 
such as substitution of pump or other nonaerosol 
products, requires reliable data on application rates 
of the various dispensing systems. The purpose of 
this study is to obtain reliable information on 
application rates of selected aerosol, pump and 
bag-in-can spray products used by a carefully selected 
representative panel. 

In the proposed American Research and Testing study, 
market research would be conducted with the 
cooperation of a selected panel of hair spray users. 
In addition, a comprehensive chemical analysis of 
propellants, solvents and resins would be conducted • 

Data from this study would be used by the ARB staff to 
explore the feasibility and effectiveness of a 
suggested control measure for emissions from the use 
of aerosol hair spray products. 

Five proposals were received in response to the RFP. 
The proposal received from American Research and 
Testing, Inc. was ranked highest by the Research 
Screening Committee and by the staff. The Principal 
Investigator would be Dr. Rita R. Boggs. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-35 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal, Number 1400-125, entitled 
"Characterization of Exhaust Emissions from Trap-Equipped Light-Duty Diese 1 s," 
has been submitted by Southwest Research Institute; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1400-125, entitled "Characterization of Exhaust 
Emissions from Trap-Equipped Light-Duty Diesels," submitted by Southwest 
Research Institute for a total amount not to exceed $249,954. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1400-125, entitled "Characterization of Exhaust 
Emissions from Trap-Equipped Light-Duty Diesels," submitted by Southwest 
Research Institute for a total amount not to exceed $249,954. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$249,954. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-35, as adopted by
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-5-4 (b) (9) 

DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1400-125 entitled 
"Characterization of Exhaust Emissions from 
Trap-Equipped Light-Duty Diesels." 

Adopt Resolution 86-35 approving Proposal No. 1400-125 
for funding in an amount not to exceed $249,954 • 

Diesel-emitted particulate matter is respirable,
contains mutagenic and carcinogenic substances, and 
absorbs light, thus contributing to visibility
degradation in the atmosphere. 

While the composition of particulate matter from 
uncontrolled diesels has been extensively studied, 
additional work is needed to determine the chemical 
characteristics of exhaust emissions from 
trap-equipped diesels in various modes of operation.
This is particularly true of systems that use fuel 
additives to facilitate trap regeneration. 

The objective of this project is to characterize 
thoroughly and to quantify the particulate and gaseous
emissions from two different types of, trap-equipped, 
light-duty vehicles. One vehicle will be equipped
with the catalyzed trap system used on 1985 and 1986 
Mercedes-Benz passenger cars sold in California; the 
second vehicle will utilize an additive-regenerated 
trap. The Urban Dynamometer Driving Cycle, Highway
Fuel Economy Test Cycle, and a low-speed will be used 
to conduct the emissions testing. 

The infonnation provided by this study will permit ARB 
and others to make more informed decisions in the 
future about particulate emission standards and fuel 
additives for diesel-powered vehicles. 

This study would be performed by the Southwest 
Research Institute. The Principal Investigator would 
be Dr. Lawrence R. Smith. 



B U D G E T S U M M A R Y 

Southwest Research Institute 

"Characterization of Exhaust Emissions from 

Trap-Equipped Light-Duty Diesels 11 

• BUDGET ITEMS: 

Salaries $65,576 
Benefits 24,919 
Supplies 9,976 
Other Costs* 15,606 
Travel 6,180 

TOTAL, Direct Costs $122,257 
TOTAL, Indirect Costs 127,697 

TOTAL PROJECT COST $249.954 

* Includes vehicle lease and miscellaneous services • 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 86-36 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1402-125, entitled 
"Interaction of Hurni di ty with Air Po 11 utants on Vegetation, 11 has been 

• submitted by the University of California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1402-125, entitled "Interaction of Humidity with Air 
Pollutants on Vegetation. 11 submitted by the University of California, 
Riverside for a total amount not to exceed $76,620. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1402-125, entitled "Interaction of Humidity with Air 
Pollutants on Vegetation.'' submitted by the University of California, 
Riverside for a total amount not to exceed $76,620. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$76,620. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-36, as adopted by
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

ITEM NO.: 
DATE: 

86-5-4 (bl (10) 
April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1402-125 entitled "Interaction 
of Humidity with Air Pollutants on Vegetation. 11 

Adopt Resolution 86-36 approving Proposal No. 1402-125 
for funding in an amount not to exceed $76,620. 

Humidity is believed to be one of the most important 
environmental factors affecting the sensitivity of 
crops to air pollution. Marked differences in 
humidity among the important agricultural regions of 
California represent one important influence that 
makes it difficult to predict accurately the effects 
that a particular air pollutant may have on plants 
under ambient conditions in the field. The objective
of this study is to determine how different levels of 
humidity affect the physiological and growth responses
of plants exposed to ambient oxidants or sulfur 
dioxide. The investigators are Dr. C.R. Thompson and 
Dr. D. M. Olszyk. 

The study will consist of three separate experiments: 
a su11111ertime experiment with two levels of humidity 
and two levels of ambient oxidants, using tomatoes as 
the test species; a wintertime experiment with two 
levels of humidity and two levels of sulfur dioxide, 
using alfalfa, potatoes, onions, and wheat as test 
species; and a springtime experiment with two levels 
of humidity, two levels of arrbient oxidants, and 
alfalfa as the test species. The investigators will 
measure photosynthesis, stomatal conductance, leaf 
water potential, leaf area, total plant growth, and 
yield. They will examine leaf samples microscopically 
and will evaluate visible injury over the course of 
the experiment. The investigators will analyze these 
data to clarify how differences in humidity affect 
plant response to air pollutant exposure. 

It is important to understand how differences in 
growing conditions alter plant response to air 
pollution exposure. California presents a unique and 
varied assortment of growing conditions not found in 
other parts of the country. With information on how 
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differences in growing conditions, such as humidity, 
affect plant response to air pollution exposure, 
experimental results from one location could more 
easily be generalized to other locations. Information 
of this kind would greatly aid ARB's efforts to 
determine air pollution impacts on crops on a 
statewide basis through the program in crop loss 
assessment. 

Successful completion of the study would also aid the 
standard setting process by providing a basis for 
using research results from more humid eastern states 
to develop and support air quality standards in 
California without the need to duplicate studies . 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 86-37 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1387-125, entitled "The Role 
of Ozone Induced Lung Inflammation in Humans Varying Widely in Pulmonary

• Function Response," has been submitted by the University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1387-125, entitled "The Role of Ozone Induced Lung 
Inflammation in Humans Varying Widely in Pulmonary Function Response,"
submitted by the University of California, Davis, for a total amount not 
to exceed $157,268. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1387-125, entitled "The Role of Ozone Induced Lung 
Inflammation in Humans Varying Widely in Pulmonary Function Response,"
submitted by the University of California, Davis, for a total amount not 
to exceed $157,268. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$157,268. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-37, as adopted by
the Air Resources Board. 

l 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86~5-4 (bl (11) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1387-125 entitled "The Role of 
Ozone Induced Lung Inflammation in Humans Varying 
Widely in Pulmonary Function Response." 

Adopt Resolution 86-37 approving Proposal No. 1387-125 
for funding in an amount not to exceed $157,268. 

Previous studies of human pulmonary function have 
shown large individual variations in response to 
ozone. This study would investigate why some people 
appear to show substantial response to ozone at 
ambient concentrations while others do not. 

The principal investigator, Dr. William Adams, of 
UC Davis has proposed to investigate the relationship
between ozone-induced lung inflammation and pulmonary
function impairment. An integrated study consisting 
of two parts is proposed to investigate this 
relationship. One part will study two groups of human 
subjects, one which is sensitive to the effects of 
ozone on pulmonary function and one which is rather 
insensitive to these effects. This part of the study
would relate the results of pulmonary function tests 
to blood levels of substances associated with the 
infla11111atory process. The other part of the study 
will use an animal model to investigate the 
relationship between lung inflammation and blood 
levels of the substances being measured in the human 
subjects and to further relate these measurements to 
ozone exposure. 

A better understanding the issue of individual 
variability is important in setting ambient air 
quality standards. In order to protect sensitive 
individuals, it is necessary to find ways to identify 
them and to measure characteristics of their 
sensitivity. The work may also provide important
information on the extent to which repeated exposures 
to ozone can produce long-term injury. This, of 
course, would have useful applications in designing
and interpreting epidemiological field studies. 



B U D G E T S U M M A R Y 

University of California, Davis 

"The Role of Ozone Induced Lung Inflammation in Humans 

Varying Widely in Pulmonary Function Response" 

• BUDGET ITEMS: 

Salaries* $77,406 
Benefits 17,519 
Supplies 33,550 
Other Costs 2,950 
Travel 2,000 
Equipment** 10,500 

TOTAL, Direct Costs $143,925 
TOTAL, Indirect Costs 13,343 

TOTAL PROJECT COST $157,268 

• * Includes payment to volunteer subjects
** Ozone generating and delivery system $1,000 

Dasibi ozone monitor 3,500 
Busco pulmonary function computer 6,000 



State of California 
AIR RESOURCES BOARD 

Resolution 86-38 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution. 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1405-125, entitled "Nitrogen
Dioxide Effects on Progression of Mouse Lymphoma/Leukemia, A Blood Cell 
Malignancy," has been submitted by the University of Southern California; 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and reconmends for 
funding: 

Proposal Number 1405-125, entitled "Nitrogen Dioxide Effects on 
Progression of Mouse Lymphoma/Leukemia, A Blood Cell Malignancy," 
submitted by the University of Southern California for a total amount 
not to exceed $112,940. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Corrmittee and approves the following: 

• 
Proposal Number 1405-125, entitled "Nitrogen Dioxide Effects on 
Progression of Mouse Lymphoma/Leukemia, A Blood Cell Malignancy," 
submitted by the University of Southern California for a total amount 
not to exceed $112,940. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$112,940. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-38, as adopted by
the Air Resources Board. 

,, 
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ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-5-4 (b) (12) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1405-125 entitled "Nitrogen
Dioxide Effects on Progression of Mouse 
Lymphoma/Leukemia, A Blood Cell Malignancy." 

Adopt Resolution 86-38 approving Proposal No. 1405-125 
for funding in an amount not to exceed $112,940. 

Recent research by the proponent and others has 
indicated that two co11111on air pollutants, nitrogen 
dioxide and ozone, may play a role in the cause or 
progression of cancer in rodents. There is also new 
evidence for nitrogen dioxide that the occurence of 
cancer in exposed animals is linked to the suppression 
of the immune system, along with accompanying tissue 
changes. These results suggest a causal role for one 
of these pollutants, nitrogen dioxide, and cancer. 

This proposal is to investigate the role of inhaled 
nitrogen dioxide in cancer causation. The proposed 
study would use a lymphoma/leukemia animal model that 
is much closer to the natural progress of a human 
cancer than previously used models. 

Mice would be exposed to nitrogen dioxide at 0.25 ppm 
on an intermittent basis for 15 months, during which 
time groups of animals would be reviewed for study. 
The proposed study would also continue exploration of 
the effects of nitrogen dioxide inhalation on specific 
components of the inmune system. 

Positive finding from this study would provide
substantial evidence linking ambient N02 exposure to 
human cancer. Taken with other evidence it could 
further substantiate the need to limit exposure to 
this common air pollutant. 

Dr. Arnis Richters is the principal investigator for 
the project. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-39 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1404-125, entitled "A 
Demonstration of the Effects of Smog on Ornamental and Home Garden Plants,"

• has been submitted by California Arboretum Foundation, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1404-125, entitled "A Demonstration of the Effects of 
Smog on Ornamental and Home Garden Plants," submitted by California 
Arboretum Foundation, Inc. for a total amount not to exceed $62,934. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Corrmittee and approves the following: 

• 
Proposal Number 1404-125, entitled "A Demonstration of the Effects of 
Smog on Ornamental and Home Garden Plants," submitted by California 
Arboretum Foundation, Inc. for a total amount not to exceed $62,934. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$62,934. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-39, as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 
DATE: 

86-5-4 (b) (13)
April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1404-125 entitled "A 
Demonstration of the Effects of Smog on Ornamental and 
Home Garden Plants." 

Adopt Resolution 86-39 approving Proposal No. 1404-125 
for funding in an amount not to exceed $62,934. 

The vast majority of Californians are city dwellers 
whose main contact with vegetation is with ornamental 
and home garden plants. These plants improve the 
quality of the urban living environment and enhance 
the appearance and value of homes, businesses, and 
public buildings. 

The objective of this project is to increase public 
awareness of the effects of air pollution on plants as 
well as to document the nature of injury on a wide 
range of plants through an experimental facility at 
the Los Angeles State and County Arboretum in 
Arcadia. The Director of the Arboretum, Mr. Francis 
Ching, would direct the work. 

The facility would consist of a greenhouse divided 
into two parts. One part would receive ambient air, 
the other would receive carbon filtered air. The two 
parts of the greenhouse would contain duplicate 
plantings of ornamental and home garden plants that 
have been grown historically in the Los Angeles
Basin. Visitors to the Arboretum would be permitted 
to view experiments in progress. 

An information shelter would house materials 
explaining the display and the role of the individual 
citizen in improving air quality. ARB staff will work 
closely with the Arboretum staff in the preparation of 
explanatory materials. Arboretum staff would assess 
public response to the display and photograph the 
plants in the display to provide a pictorial record. 
The project is planned for three years. 
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A demonstration of this type would greatly enhance 
ARB's efforts to documment and to increase public 
awareness of the effects of air pollution on familiar 
ornamental species. The Los Angeles State and County 
Arboretum offers a unique combination of conditions 
advantageous for this type of project. The Arboretum 
receives from 3000-6000 visitors each week and is 
located in an area with some of the highest air 
pollution levels recorded in California. Arboretum 
staff are skilled in plant care and the preparation of 
displays about plants • 

• 



B U D G E T S U M M A R Y 

California Arboretum Foundation, Inc. 

"A Demonstration of the Effects of Smog on 

Ornamental and Home Garden Plants" 

• BUDGET ITEMS: 

Salaries $9,626 
Benefits 1,093 
Facilities* 51 ,957 
Other Costs -0-
Travel -0-

TOTAL, Direct Costs $62,676 
TOTAL, Indirect Costs 258 

TOTAL PROJECT COST $62.934 

• 
* Greenhouse and support systems 

(including construction and installation) $48,207 

Infonnation shelter and display 2,500 

Photographic and plant culture supplies
and equipment l ,250 



State of California 
AIR RESOURCES BOARD 

Resolution 86-40 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1406-125, entitled "Air 
Pollutant Effects on Nasal Function," has been submitted by the University of 
California, San Francisco; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1406-125, entitled "Air Pollutant Effects on Nasal 
Function," submitted by the University of California, San Francisco for 
a total amount not to exceed $113,784. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1406-125, entitled "Air Pollutant Effects on Nasal 
Function," submitted by the University of California, San Francisco for 
a total amount not to exceed $113,784. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$113,784. 

r hereby certify to.at th.e 11b9ve 
ts e. true i\nd conrect copy of 
Resolution 86'"'110i e.s adapted by
the Air Resources Board,. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-5-4 (bl (14) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1406-125 entitled "Air Pollutant 
Effects on Nasal Function." 

Adopt Resolution 86-40 approving Proposal No. 1406-125 
for funding in an amount not to exceed $113,784. 

The proposed work, submitted by Homer Boushey, M.D., 
is a departure from traditional respiratory function 
studies. The proponents would expose normal and 
sensitive human subjects to ozone or sulfur dioxide 
and would subsequently assess upper airway changes.
The nasal chamber is very likely to be a sensitive 
target for the effects of inhaled air pollutants
because its function in the protection of the 
respiratory tract makes it the site of greatest 
exposure to inhaled air pollutants. Nasal diseases 
are important childhood and adult illnesses and are 
known to be aggravated by irritants. However, few 
studies have been performed on the nasal response to 
air pollutants. 

Upper airway changes will be monitored by direct 
measurements of nasal resistance, by nasal response to 
a provoking agent, and by cellular and biochemical 
changes in the nasal region. Subjects will include 
normal people, persons with allergic rhinitis, and 
persons with chronic rhinitis. Because the nasal 
airway is so accessible, results of this work may be 
useful not only in the clinical laboratory but may 
have future applications in epidemological studies on 
the effects of air pollution. 



B U D G E T S U M M A R Y 

University of California, San Francisco 

"Air Pollutant Effects on 

Nasal Function" 

• BUDGET ITEMS: 

Salaries* $75,121 
Benefits 16,214 
Supplies 4,100 
Other Costs 3,750 
Travel 1,800 
Equipment** 2,700 

TOTAL, Direct Costs $103,685 
TOTAL, Indirect Costs 10,099 

TOTAL PROJECT COST $113,784 

• * Includes payment to volunteer subjects . 
** Validyne amplifier $ 700 

Graphico Video Display Terminal $2000 



PROPOSED 

State of California 
AIR RESOURCES BOARD 

Resolution 86-41 

April 25, 1986 

• WHEREAS, Stanley P. Azen, Ph.D., has served with distinction as a member of 
the Air Resources Board's Scientific Review Panel on Toxic Air Contaminants 
from June 1984 to March 1986. 

WHEREAS, his dedicated efforts, as well as those of his fellow charter 
members of the Scientific Review Panel, have greatly assisted the Board in 
the successful implementation of the Toxic Air Contaminant Program; 

WHEREAS, Dr. Azen has exhibited the very finest attributes as a scientist 
and public official in carrying out his duties as a member of the Scientific 
Review Panel; and 

WHEREAS, through his activities with the Scientific Review Panel he has 
contributed greatly toward improvements in public health in the State of 
California. 

• NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board extends its 
deepest appreciation and thanks to Dr. Stanley P. Azen for his many 
contributions to environmental protection and the cause of clean air in 
California. 

Jananne Sharpless, Chairwoman 

George Bailey, Member J. Gordon Kennedy, Member 

Eugene Boston, M.D., Member John S. Lagarias, Member 

Roberta H. Hughan, Member Harriett M. Wieder, Member 

Betty S. Ichikawa, Member Andrew Wortman, Ph.D., 11ember 



State of California 
AIR. RESOURCES BOARD 

Reso~ution 86-42 

April 24. 1986 

WHEREAS, Tirso del Junco has served with distinction as a member of the Air 
Resources Board (the "Board") from March 1983 through March 1986; 

WHEREAS, as a publically involved citizen and prominent Los Angeles surgeon,
he has outstanding medical, scientific, and leadership abilities which have 
enabled him to make valuable contributions to the activities of the Board; 

• 
WHEREAS, his acknowledged medical expertise has played an important role in 
the development of the Board's toxic air contaminant program and in furthering
the Board's understanding of ambient air quality standards; 

WHEREAS, in addition to his contributions at regular Board meetings. he has 
served as a member of the Board's H2S Ambient Air Quality Standard Committee 
and Legislative Advisory Committee, and he has provided vital infonnation and 
assistance to the Research Screening Committee; 

WHEREAS, his intelligence, his attention to all facets of a problem, and his 
thorough grasp of issues have won for him the respect of his fellow Board 
members, the Board staff, and members of the public; and 

WHEREAS, he will continue to serve the citizens of California as a member of 
the University of California Board of Regents. 

• 
NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board extends its 
deepest appreciation to Dr. del Junco and expresses its thanks for his 
noteworthy contribution to California's progress towards clean air• 

Jananne Sharpless, Chairwoman 

George Bailey, Member J. Gordon Kennedy, Member 

Eugene Boston, M.D., Member John S. Lagarias, Member 

Roberta Hughan, Member Harriett Wieder, Member 

Betty S. Ichikawa, Member Andrew Wortman, Ph.D., Member 



State of California 
AIR RESOURCES BOARD 

Resolution 86 - 43 

April 24, 1986 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, in Section 43000 of the Health and Safety Code, the Legislature has 

• 
declared that the emission of air pollutants from motor vehicles is the 
primary cause of air pollution in many parts of the state and, in Sections 
39002 and 39003 of the Health and Safety Code, has charged the Air Resources 
Board with the responsibility for systematically attacking the serious air 
pollution problem caused by motor vehicles; 

WHEREAS, Sections 43013, 43101 and 43104 of the Health and Safety Code 
authorize the Board to adopt emission standards and test procedures to control 
air pollution caused by motor vehicles; 

WHEREAS, the Board has adopted "California Exhaust Emission Standards and Test 
Procedures for 1981 and Subsequent Model Passenger Cars, Light-Duty Trucks, 
and Medium-Duty Vehicles," (Exhaust Test Procedures) incorporated by reference 
in Section 1960.1, Title 13, California Administrative Code; 

WHEREAS, the Emission Test Procedures specify an exhaust emission standard of 

• 
0.4 grams per mile (g/mi) oxides of nitrogen (NOx) for passenger cars, 
light-duty trucks (0-3999 lbs.), and medium-duty vehicles (0-3999 lbs.) 
effective with the 1983 model year; 

WHEREAS, in 1981, the Board was petitioned to reconsider the 0.4 g/mi NOx 
exhaust emission standard by several vehicle manufacturers which claimed that 
technical and financial considerations could prevent certain vehicles in their 
product line from meeting the 0.4 g/mi exhaust emission standard in 1983; 

WHEREAS, in 1981, the Board adopted optional NOx exhaust emission standards of 
0.7 g/mi for passenger cars and 1.0 g/mi for light-duty trucks (0-3999 lbs.) 
and medium-duty vehicles (0-3999 lbs.) effective for the 1983 and subsequent 
model years, accompanied by an extended liability for recall of vehicles with 
defective parts; 

WHEREAS, Section 43101.5(b) of the Health and Safety Code requires the Board 
to submit a report to the Legislature by January 15, 1983, if the Boa rd 
intends to consider eliminating the optional 0.7 g/mi NOx standard for 
passenger cars and 1.0 g/mi NOx standard for light-duty trucks and medium-duty 
vehicles of less than 4,000 lbs. for the 1986 and subsequent model years; 
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• 

• 

WHEREAS. on January 14, 1983, the Board submitted a report to the Legislature 
entitled: "Report to the Legislature on the Benefits and Feasibility of a 0.4 
gram per mile Oxides of Nitrogen Exhaust Emission Standard for Passenger Cars 
and Light Trucks"; 

WHEREAS, the staff has proposed amendments to Section 1960.1.5. Title 13. 
California Administrative Code, which would restrict the use of the existing 
optional 0.7 g/mi NOx exhaust emission standard for passenger cars and replace 
the existing optional 1.0 g/mi NOx 50,000 mile exhaust emission standard for 
light-duty trucks (0-3999 lbs.) and medium-duty vehicles (0-3999 lbs.) with a 
limited 0.7 g/mi optional standard; 

WHEREAS, the staff has proposed that affected vehicle manufacturers except 
small volume manufacturers be required to come into compliance with the 
amended standards over a period of two years beginning with the 1989 model 
year; 

WHEREAS, the Staff has proposed amendments to Section 1960.1. Title 13, 
California Administrative Code, which would eliminate option 1 of the 100,000 
mile emission standards for the 1989 and subsequent model-years, and restrict 
option 2 of the 100,000 mile emission standards to diesel-powered passenger 
cars, light-duty trucks (0-3999 lbs.), and medium-duty vehicles (0-3999 lbs.) 
for the 1989 and subsequent model-years; 

WHEREAS, staff has proposed a delay of two years in the compliance schedule 
for any manufacturer which was subject to "in lieu" standards pursuant to 
Section 202(b)(l)(B) of the Federal Clean Air Act or which sells not more than 
3,000 new motor vehicles per model year in California, i.e., small volume 
manufacture rs; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are available which would substantially reduce or avoid such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part 1. Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

The primary exhaust emission standards of 0.39 g/mi non-methane 
hydrocarbons, 7.0 g/mi carbon monoxide, and 0.4 g/mi NOx for 
passenger cars and 0.39 g/mi non-methane hydrocarbons, 9.0 g/mi 
carbon monoxide, and 0.4 g/mi NOx for light-duty trucks and 
medium-duty vehicles are technologically feasible and cost effective 
for implementation in 1989 and 1990, except for passenger cars 
weighing more than 5000 pounds for which compliance with the 0.4 g/mi 
NOx standard will be technologically feasible and cost effective in 
1994; 
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• 

• 

Staging full implementation of the 0.4 g/mi NOx standard over a 
period of five years will provide sufficient lead time to enable all 
affected vehicles to comply with the 0.4 g/mi NOx standard both for 
certification and in-use; 

Some manufacturers may require additional time after initial 
implementation of the 0.4 g/mi NOx standard to evaluate the 
durability of emission control systems and make the required changes 
necessary to achieve 0.4 g/mi NOx in customer use; 

Some small volume manufacturers of passenger cars, light-duty trucks, 
and medium-duty vehicles will require up to two additional years
beyond 1989 to develop or buy the technology necessary to meet a 0.4 
g/mi NOx emission standard; 

Use of the optional 100,000 mile emission standards effective for 
gasoline-powered 1983 and subsequent model-year vehicles would 
seriously undermine the effectiveness of the staff's proposal to 
restrict use of the optional 0.7 g/mi NOx standard. 

Retention of option l of the 100,000 mile emission standards 
effective for diesel-powered 1983 and subsequent model-year vehicles 
is unnecessary because option l was generally intended as a 
gasoline-powered vehicle standard and is not presently utilized to 
certify diesel-powered vehicles; 

As a result of amending the NOx emission standard from 0.7 to 0.4 
g/mi, the statutory limit to two years/24,000 miles on warranty 
coverage for designated emissions control system parts will no longer 
be operative for vehicles certified to the 0.4 g/mi standard; 

WHEREAS, the Boa rd further fi nd s that: 

The proposed amendments will result in significant adverse 
environmental impacts as follows: a slight increase in ozone levels 
in areas of relatively low ozone levels and a slight decrease in the 
current rate of reduction of vehicle benzene emissions; 

The proposed amendments will result in significant reductions in 
emissions of NOx, hydrocarbon and carbon monoxide (CO), and 
concomitant reductions in ozone l eve1 s in areas of highest ozone 
concentrations, reduced CO levels, and reductions in particulate 
matter, nitrogen dioxide, visibility impairment, and acid deposition; 

There are no feasible mitigation measures or alternatives available 
which would substantially reduce the significant adverse impacts 
while at the same time providing the substantial overall health 
benefit realized by the significant reductions described above. 
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• 

• 

NOW, THEREFORE BE IT RESOLVED, that the Board hereby approves the proposed 
amendments to Sections 1960. 1 and 1960.1.5, Title 13, California 
Administrative Code as set forth in Attachment A hereto. 

BE IT FURTHER RESOLVED, that the Board hereby approves amendments to the 
"California Exhaust Emission Standards and Test Procedures for 1981 and 
Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles" 
as set forth in Attachment B hereto. 

BE IT FURTHER RESOLVED THAT the Board directs the Executive Officer to adopt 
the amendments to Sections 1960.1 and 1960.1.5, Title 13, California 
Admi ni strati ve Code, and the incorporated "Ca1iforni a Exhaust Emission 
Standards and Test Procedures for 1981 and Subsequent Model Passenger Cars, 
Light-Duty Trucks and Medium-Duty Vehicles," as set forth in Attachments A and 
B, after making them available to the public for a period of 15 days, provided 
that the Executive Officer shall consider such written comments as may be 
submitted during this period, shall make such modifications as may be 
appropriate in light of the comments received, and shall present the 
regulations to the Board for further consideration if he determines that this 
is warranted. 

BE IT FURTHER RESOLVED that the Board directs staff to work with the 
California Automotive Task Force and other interested parties in developing 
appropriate 1 egi sl ati on to reduce warranty coverage on tune-up parts tor 
light-duty vehicles to two years or 24,000 miles whichever occurs first, 
consistent with preserving the air pollution benefits of the Board's motor 
vehicle emission control program. 

BE IT FURTHER RESOLVED, that the Board hereby determines that the amendments 
approved herein will not cause the California emission standards, in the 
aggregate, to be less protective of public health and welfare than applicable 
federal standards, will not cause the California requirements to be 
inconsistent with Section 202(a) of the Clean Air Act, and raise no new issues 
affecting previous waiver determinations of the Administrator of the 
Environmental Protection Agency pursuant to Section 209(b) of the Clean Air 
Act. 

BE IT FURTHER RESOLVED that the Executive Officer shall forward the amended 
regulations to the Environmental Protection Agency with a request for 
confirmation that the amendments are within the scope of an existing waiver, 
pursuant to Section 209(b)(l) of the Clean Air Act. 

BE IT FURTHER RESOLVED that the staff is directed to take appropriate action 
to credit the emission reductions provided by this action to California's 
commitment to reasonable extra efforts to attain the national ambient air 
quality standards for ozone and carbon monoxide. Credits for nitrogen oxides 
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Attachment A 

Amend Title 13, California Administrative Code, Section 1960.l to read as 
follows: 

1960. l. Exhaust Emission Standards and Test Procedures - 1981 and Subsequent 
Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles. 

(a) Unchanged 

(b) Unchanged 

(c) Unchanged 

(d) The exhaust emissions from new 1984 afie-stihse~tiefit through 1988 model 
passenger cars, light-duty trucks, and medium-duty vehicles and new 1984 
through 1990 model passenger cars, light-dut~ trucks and medium-duty vehicles 
produced by a small volume manufacturer, subJect to registration and sold and 
registered in this state, shall not exceed: 

1984 THROUGH 1988-+984 EXHAUST EMISSION STANDARDS (6) 
(grams per mile) 

Equivalent 
Inertia 

Durability 
Vehicle Non-Methane Oxides of 

Vehicle 
Type(l) 

Weight 
(lbs.)(2) 

Basis 
(mi) 

Hydro- Carbon 
carbons(3) Monoxide 

Nitrogen
( 4) 

PC 
PC 
PC 
PC 

(5) 
(Option 1 ) 
(Option 2) 

All 
All 
All 
All 

50,000 
50,000 

100,000 
l 00 ,000 

0.39(0.41) 
0.39(0.41) 
0.39(0.41) 
0.46 

7.0 
7.0 
7.0 
8.3 

0.4 
0.7 
1.0 
1.0 

LDT,MDV 
LDT,MDV 
LDT,MDV 
LDT,MDV 

0-3999 
(5) 0-3999 
(Option 1) 0-3999 
(Option 2) 0-3999 

50,000 
50,000 

100,000 
100,000 

0.39(0.41)
0.39(0.41) 
0.39(0.41)
0.46 

9.0 
9.0 
9.0 

10.6 

0.4 
1.0 
1.0 
1.0 

LDT,MDV 
LDT ,MDV 

4000-5999 
(Option 1) 4000-5999 

50,000 
100,000 

0.50(0.50) 
0.50(0.50) 

9.0 
9.0 

1.0 
1.5 

MDV 
MDV (Option 1 ) 

6000 & 1 arger 
6000 & 1 arger 

50,000 
100,000 

0.60(0.60)
0.60(0.60) 

9.0 
9.0 

1.5 
2.0 

( 1) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(2) Equivalent inertia weights are determined under subparagraph 40 
CFR 86.129-79(a). 
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(3) Hydrocarbon standards in parentheses apply to total hydrocarbons. 

(4) The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and 
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded to the nearest 
0.1 gm/mi before being compared. 

(5) This set of standards for 1984 through 1988 aRe-~ate~ model vehicles 
is optional. A manufacturer may choose to certify to these optional 
standards pursuant to the conditions set forth in Section 1960. 15. 

• 
(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty

vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year; and 0.2 g/mi for the 
1986 through 1988 model years;-aRa-Q~Q8-§tffl¼-fe~-t~e-l989-aRe 
suese~YeRt-ffleeeJ-yea~s. The particulate compliance shall be 
determined on a 50,000 mile durability vehicle basis. 

(e) The exhaust emissions from new 1989 and subsequent model passenger carsi 
Tlciht-duty trucks, and medium-duty vehicles except those produced by a smal 
volume manufacturer, and new 1991 and subsequent model passenger cars, 
light-duty trucks and medium-duty vehicles produced by a sma11 volume 
manufacturer, subJect to registration and sold and reg1stered in this state, 
shall not exceed: 

1989 AND SUBSEQUENT MODEL-YEAR EXHAUST EMISSION STANDARDS (6) 
(grams per m1le) 

• 
Etuivalent Durability

nertia Vehicle t~on-Methane Oxides of 
Vehicle we1ght !ias1 s Hydro- Carbon Nitrorn 
Type(l) (1 bs. l!2 l (ml ) car6ons(3l ~ionox1 de (21'. l{5 

PC All 50,000 0.39(0.41) 7.0 0.4 
PC(7l m so.mm 0.3!1!0.i'l'.l l T.lY ITT 
[llesel PC (Option 2) rn mo.mm 0.46 D T.o 

LDT ,MDV 0-3999 50,000 0.39(0.41) 9.0 0.4 
[DT ,~1DV(7) 0-3999 so,m:m 0.39(0.41) 9.0 0.7 (8) 
Diesel LDT,MDV(Option 2) 0-3999 100,000 0.46 10.6 1.0 

LDT ,MDV 4000-5999 50,000 0.50(0.50) 9.0 1.0 
[tiT,~OV(Option l ) 21'.000-5999 100,mm o.5010.soi 9.0 TI 

MDV 6000 & 1 arger 50,000 0.60(0.60) 9.0 1.5 
'RiW (Option l l 6000 i larger lol\000 o.0010.6oj 9.0 2.0 

"PC II means passenger cars.ill 
"[[iT" means hqht.-duty trucks. 
"MDV" means mec11um--duty vehicles. 
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ill E uivalent inertia weights are determined under sub 
a 

ill Hydrocarbon standards in parentheses apply to total hydrocarbons. 

(4) The maximum projected emissions of oxides of nitrogen measured on the federal 
Highway Fuel Econom~ Test (HWFET; 40 CFR Part 600, Subpart BJ shall be not 
greater than 1.33 times the ap~licable passenger car standards and 2.00 times 
the applicable light-duty true and medium-dut~ vehicle standards shown 1n the 
table. Both the rejected em1ss1ons and the H FET standard shall be rounded to 
t e nearest • g m1 e ore e1ng compared. 

ill The standard for in-use compliance for gassenger cars, light-dutl trucks and 
medium-duty vehicles certif¥ing to the .4 g/mi NOx standard sha 1 be 017 
0.55 m mi N x r 50 000 h - m11an e level is above 

years.~ichever occurs f1 rst. an le, systematic feet in a 
com onent listed in Section 1960. ich causes a nificant increase 
in emissionsafiove those exhibit free of sue fects and of t e 

class 

eve icle 

or cate an mileage, then the 
ve Offi nder S s 2112 and 
i tle 13 ction b 

notificatio 
this sectio 
result of a 
applicable or e ~ throug 993 model years only. For small 
volume manufacturers, this provision is applicable for the 1991 ~nd/1ggz 
through 1995 model years only. 

a 50,000 mile durability vehicle asis. 

ill This set of standards is optional. A manufacturer may choose to certif~ to 
these standards pursuant to the conditions set forth in Section 1960. 1 . . 

(8) Pursuant to Section 1960.1.5 a 1 d for 1989 mode1 ear 
light-duty trucks and medium-duty /mi NOx. 

• 
on a review of 

tative sam le of 

any c ass or ca egory o sue veh· sex 1 1 s, prior to 50,0 O miles or 5 
nt1a §ercentage of 

• ill 
an bsequent mode years. he garticulate comp 1ance s a e e ermine on 

A-3 



{e➔ (f) The exhaust emissions from new 1981 and subsequent model passenger 
car~light-duty trucks, and medium-duty vehicles certified to special
standards authorized by Sections 1960.2, 1960.3, and 1960.4, Subchapter 1, 
Chapter 3, Title 13, California Administrative Code, subject to registration 
and sold and registered in this state, shall not exceed (1): 

SPECIAL EXHAUST (10) 
EMISSION STANDARDS 

( grams per mile) 

Equivalent Durability 
Inertia Vehicle tJon-Methane Oxides of 

Vehicle Weight Basis Hydro- Carbon tJitrogen 
Year Type(2) (lbs. )( 3) (mi) carbons(4) Monoxide (5) 

1981 PC(6) All 50,000 0.39(0.41) 7.0 1.5 
LDT,MDV (7) 0-3999 50,000 0.39(0.41) 9.0 1.5 

• 1982(8) PC All 50,000 0.39(0.41) 7.0 1.0 

1983(8) PC All 50,000 0.39(0.41) 7.0 0.7(9) 
LDT ,MDV 0-3999 50,000 0.39(0.41) 9.0 1.0 

1984(8) PC All 50,000 0.39(0.41) 7.0 0.7 
LDT,MDV 0-3999 50,000 0.39(0.41) 9.0 0.7(9) 

1985(8) LDT ,MDV 0-3999 50,000 0.39(0.41) 9.0 0.7 

• 

(1) Subsection fet (f)shall remain in effect until December 31, 1990, and 
as of that date Ts repealed unless a later regulation deletes or 
extends that date. Notwithstanding the repeal or expiration of this 
regulation on December 31, 1990, the provisions of the regulation as 
they existed prior to such repeal or expiration shall continue to be 
operative and effective for those events occurring prior to the 
repeal or expiration • 

(2) "PC" means passenger cars. 
"LDT" means 1 i ght-duty trucks. 
"MDV" means medium-duty vehicles. 

(3) Equivalent inertia weights are detennined under subparagraph 40 CFR 
86. 129-79( a). 

(4) Hydrocarbon standards in parentheses apply to total hydrocarbons. 

(5) The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be no greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and 
medium-duty vehicle standards shown in the table. Both the projected 
emissions and the HWFET standard shall be rounded to the nearest O. 1 
gm/mi before being compared. 
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(6} For vehicles certified to special standards authorized by Section 
1960.2, Article 2, Subchapter l, Chapter 3, Title 13, California 
Administrative Code. 

(7) For vehicles certified to special standards authorized by Section 
1960.3, Article 2, Subchapter l, Chapter 3, Title 13, California 
Administrative Code. 

(8} For vehicles certified to special standards authorized by Section 
1960.4, Article 2, Subchapter 1, Chapter 3, Title 13, California 
Administrative Code. Special standards revert to "1983 and 
subsequent" standards for 1985 and subsequent passenger cars and 1986 
and subsequent LDTs and MDVs. 

(9} The Executive Officer may grant limited relief from the 1983 
passenger car and 1984 LDT and MDV special NOx standard to a 
manufacturer who exceeds the standard because of unforeseen technical 
problems. 

( l O) Diesel-powered passenger cars, light-duty trucks, and 
medium-duty vehicles are subject to the following particulate 
exhaust emission standards: 0.4 g/mi for the 1985 model year,
0.2 g/mi for the 1986 through 1988 model years, and 0.08 g/mi
for the 1989 and subsequent model years. The particulate
compliance shall be determined on a 50,000 mile durability 
vehicle basis. 

ff➔ ill For Option l the hydrocarbon and carbon monoxide compliance
shalTlie determined on a 50,000 mile durability vehicle basis. For Option 2 
the hydrocarbon and carbon monoxide compliance shall be determined on a 
100,000 mile durability vehicle basis. 

f~~ Fe¥-~t4e~s-l-a~e-2-tAe-,a~t4eHlate-eeffl,l4afiee-sAa~~-ee-eetef'lll4~ee-e~-a 
§Q,QQQ-ffl4~e-aH~ae4~4ty-¥eA4e~e-eas4sT 

(h} The test procedures for determining compliance with these standards are 
set forth in "California Exhaust Emission Standards and Test Procedures for 
1981 and Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty
Vehicles". adopted by the State Board on November 23, 1976, as last amended 
eeteee¥-2;-Hl86; 

(i) With respect to any new vehicle required to comply with the standards set 
forth in paragraphs (a) through~~~ (f), the manufacturer's written 
maintenance instructions for in-use veliicles shall not require scheduled 
maintenance more frequently than or beyond the scope of maintenance pennitted 
under the test procedures referenced in paragraph (h) above. Any failure to 
perform scheduled maintenance shall not excuse an emissions violation unless the 
failure is related to or causative of the violation. 

(j) Any 1982, 1983, and 1984 model year vehicle required to comply with 
the standards set forth in paragraphs (b), (c), (d), and fe➔ (f) which is 
subject to a standard set by federal law or regulation controTITng emissions 
of particulate matter must conform to such standard. 
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(k) For purposes of this section and Section 1960.1.5, "small volume 
iiiaiiufacturer" is any vehicle manufacturer which was subject to "in lieu" 
standards ursuant to Section 202(6)(1)(8) of the Federal Clean Air Act 

U.S •• Section , as amen e ovem er , or a vehicle 
manufacturer with caiiforn1a sales not exceedin~ 3,000 new motor vehicles per
model year based on previous model-year sales; owever, for manufacturers 
certifying for the first time in California. model year sales shall be based 
on projected California sales. 

NOTE: Authority cited: Sections 39600, 39601, 43013, 43101 and 43104 Health 
and Safety Code, Reference: Sections 39002, 39003, 41000, 43013, 43100, 
43101.i 43101.5, 43102, 43104, 43106 and 43204, Health and Safety Code • 

• 

• 
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. (0-3999 
x standard 

Amend Title 13, California Administrative Code, Section 1960.1.5, Subsection 
(a) to read as follows: 

1960.1.5. Optional NOx Standard for 1983 and Later Model Passenger Cars, and 
Light-Duty Trucks and Medium-Duty Vehicles Less Than 4000 lbs. Equivalent
Inertia Weight (EIW). 

(a)fil Notwithstanding any other provision of this chapter, a vehicle 
manufacturer may eReese-te certify 1983 and later model vehicles to 
optional NOx standards as follows: 

(A) Passenger cars - 0.7 gm/mile - 1983 through 1988 aRe 
syese~YeRt model years. 
LDT, MDV 0-3999 pounds EIW - 1.0 gm/mile - 1983 through
1988 aRe-syese~YeRt model years. 

• ill For th cturer ma certify no 
more t proJecte orni a 
model- ear sales of passenger cars light-duty rues 

Passencrer cars - 0.7 gm/mi
LDT, Mv 0-3999 pounds EIW - 1.0 gm/mi 

(C) 1989 an~/s~~stA~tnt through 1993 model year passenger 
cars wei hin more than 5000 ounds EIW ma be certified 
tote • gm mile NOx standard. 

• 
(D) For the 1990 in,/7it~ throu h 1993 model years, a 

veh· r cars, 
i g medium-duty 

veh - • 1 o. 7 gm/mi NOx 
standard subject to the following limitations: 

For number o r 
cars 
cert 
maximum o percen o e o a pre ious 
California moctel-year sales of these vehicles. 

0-3 
e imited to a maximum 

t 

percent of the combined total previous California 
model-year sales of these vehicles. 
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For manufacturers certi f i rst time in 
California. 11 prev10us Ca -year sa es 
shall mean projected Cal, orn,a mo e -year sales. 

ill Notwithstanding any other provisions of this chapter, a small 
volume manufacturer may certify 1989 and later model vehicles to 
optional NOx standards as follows: 

(A) Passenger cars - 0.7 gm/mile - 1989 and 1990 model years. 

LDT, MDV 0-3999 pounds EIW - 1.0 gm/mile - 1989 and 1990 
model years. 

For the 1991 model year, each small volume manufacturerill 
may certift no more than 50 percent of its ¢,lirlS/~td 

• 
proJectedal 1fornia model-year sales of passenger cars, 
1, ht-duty trucks (0-3999 ounds EIW), and medium-dut 
vehic es 0- 9 ounds E W to the 
optional NOx standards as follows: 

PassenHer cars - 0.7 gm/mile
LOf, Mv 0-3999 pounds EIW - 1.0 gm/mile 

(C) For the 1992 ~n~llit~f through 1995 model years, each 
small volume manufacturer may certify passen~er c , 
li Iw), and me 
ve e oet1ona NOx 
stan ar su Jee o e o owing l1mitat1ons: 

For each model ear, the total number of passenger 

• 
cars 
cert, 
maximum o percen o e o previous 
California model-year sales of these vehicles. 

For each model year, the total number of light-duty 
trucks (0-3999 tounds EIW) and medium-duty vehicles 
(0-3999 eounds IW) each manufacturer may certify at 
o.7 gm/m1 NOx shall be limited to a maximum of~ 15 
percent of the combined total previous California 
model-year sales of these vehicles. 

For manufacturers certifying for the first time in 
California, "previous California model-year sales" 
shall mean projected California model-year sales. 

(b) Unchanged 

J..tl Unchanged 

~ Unchanged 
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Attachment B 

State of California 
AIR RESOURCES BOARD 

CALIFORNIA EXHAUST EMISSION 
STANDARDS AND TEST PROCEDURES 
FOR 1981 AND SUBSEQUENT MODEL 

PASSENGER CARS, LIGHT-DUTY 
TRUCKS, AND MEDIUM-DUTY VEHICLES 

Adopted: November 23, 1976 
Adopted: December 14, 1976 
Amended: May 26, 1977 
Amended: June 8, 1977 
Amended: June 22, 1977 
Amended: September 20, 1977 
Amended: January 15, 1978 
Amended: March l, 1978 
Amended: April 10, 1978 
Amended: May 24, 1978 
Amended: February 9, 1979 
Amended: May 22, 1979 
Amended: March 5, 1980 
Amended: March 26, 1980 
Amended: August 27, 1980 
Amended: August 28, 1980 
Amended: December 2, 1980 
Amended: May 20, 1981 
Amended: October 27, 1981 
Amended: November 19, 1981 
Amended: July 1, 1982 
Amended: August 26, 1982 
Amended: March 9, 1983 
Amended: January 5, 1984 
Amended: October 2, 1985 
Amended: 



• 

-
• 

Amend California Exhaust Emission Standards and Test Procedures for 1981 and 
Subsequent Model Passenger Cars, Light-duty trucks, and medium-duty vehicles, 
Paragraph 4, Subsections (d), (e), and (f) to read as follows: 

(d) The exhaust emissions from new 1984 aRS-sYese~YeRt through 1988 model 
passenger cars, light-duty trucks, and medium-duty vehicles and new 1984 
through 1990 model passenger cars, light-dut¥ trucks and medium-duty vehicles 
produced by a small volume manufacturer, subJect to registration and sold and 
registered ,n this state, shall not exceed: 

1984 THROUGH 1988 AN9-6HB6EQHENl EXHAUST EMISSION STANDARDS (6)(7) 
(grams per mile) 

(2) Equivalent inertia weights are detennined under subparagraph 40 

Equivalent 
Inertia 

Durability 
Vehicle Non-Methane Oxides of 

Vehicle 
Type(l) 

Weight 
(lbs.)(2) 

Basis 
(mi) 

Hydro- Carbon 
carbons(3) Monoxide 

Nitrogen
(4) 

PC 
PC 
PC 
PC 

(5)
(Option 1) 
(Option 2) 

All 
All 
All 
All 

50,000 
50,000 

100,000 
100,000 

0.39(0.41) 
0.39(0.41) 
0.39(0.41) 
0.46 

7.0 
7.0 
7.0 
8.3 

0.4 
0.7 
1. 0 
1.0 

LDT ,MDV 
LDT,MDV 
LDT,MDV 
LDT,MDV 

0-3999 
(5) 0-3999 
(Option 1) 0-3999 
(Option 2) 0-3999 

50,000 
50,000 

100,000 
100,000 

0.39(0.41) 
0.39(0.41) 
0.39(0.41) 
0.46 

9.0 
9.0 
9.0 

10.6 

0.4 
1.0 
1.0 
1.0 

LDT ,MDV 
LDT,MDV 

4000-5999 
(Option 1) 4000-5999 

50,000 
100,000 

0.50(0.50)
0.50(0.50) 

9.0 
9.0 

1.0 
1.5 

MDV 
MDV (Option 1) 

6000 & larger 
6000 &larger 

50,000 
100,000 

0.60(0.60) 
0.60(0.60) 

9.0 
9.0 

1.5 
2.0 

(l) "PC" means passenger cars• 
"LDT" 
"MDV" 

means light-duty trucks. 
means medium-duty vehicles. 

CFR 86. 129-79(a). 
(3) Hydrocarbon standards in parentheses apply to total hydrocarbons.
(4) The maximum projected emissions of oxides of nitrogen measured on the 

federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart Bl 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and 
medium-duty vehicle standards shown in the table. Both the projected 
emissions and the HWFET standard shall be rounded to the nearest 
0.1 gm/mi before being compared. 
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(5) This set of standards for 1984 through 1988 aAe-+ateF model vehicles 
is optional. A manufacturer may choose to certify to these optional
standards pursuant to the conditions set forth in Section 1960. 15. 

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 
1986 through 1988 model years,-aAe-Q,QS-§fmi-feF-~Re-+989-aAe
sYesee,YeAt-meae+-yea~s. The particulate compliance shall be 
detennined on a 50,000 mile durability vehicle basis. 

(7) For gaseous-fueled vehicles the calculation procedures provided in 
the appendix shall be used for detennining emissions and fuel economy. 

(e) The exhaust emissions from new 1989 and subsequent model passenger carsf 
"1,"'ght-duty trucks, and medium-duty vehicles except those produced by a smal 

• volume manufacturer, and new 1991 and subsequent model passenger cars, 
light-duty trucks and medium-duty vehicles produced by a small volume 
manufacturer, subject to registration and sold and registered in this state, 
shall not exceed: 

1989 AND SUBSEQUENT MODEL YEAR EXHAUST EMISSION STANDARDS (6)[8J(7) 
(grams per mile) 

Equivalent Durability
Inertia 17efiicle Non-Methane Oxides of - Vehicle Basis Hydro- Carbon Nitro~enwrg~fType(l} ( 2) (mi) carbons( 3) Monoxide PO! l 

• 
PC All 50,000 0.39(0.41) 7.0 0.4 
PC[7J (8) m 5o,mm □ .39(l'i.il1) T.U ITT 
Diesel""'l>c (Option 2) All 100,000 0.46 8.3 1.0 

LDT,MDV 0-3999 50,000 o. 39( 0. 41) 9.0 0.4 
LDT,MDVl7J(8) 0-3999 50,000 o.39{0.~1 l "9":-0" o. 7 ill 
Diesel LDr.mY(Option 2) 0-3999 100,000 0.46 l 0.6 1.0 

LDT,MDV 4000-5999 50,000 0.50(0.50) 9.0 1.0 
[OT,fill:!V(Option 1 ) ilooo-51rng Hlo ,mm o.5oto.5o) n TI 

MDV 6000 &larger 50,000 0.60(0.60) 9.0 1.5 
~ (Option l) 6000 &larger 100,000 o.6o!o.6ol ]:U 2.0 

"PC" means passenger cars.ill 11 [DT 11 means 1itt-duty trucks. 
11 MDV 11 means me-ium-duty vehicles. 

ill Equivalent inertia weights are determined under subparagraph 40 CFR 
86. l29-79(al. 
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- ill Hydrocarbon standards in parentheses apply to total hydrocarbons. 

(4) The maximum rojected emissions of oxides of nitro en measured on the federal 
Hig way Fue Econom¥ Test W ; CR Part , u part s a e not 
greater than 1.33 times the ap~l1cable ~assenger car standards and 2.00 times 
the applicable light-duty true and medium-dut~ vehicle standards shown in the 
table. Both the projected emissions and the H FET standard shall be rounded to 
the nearest o. 1 gm/mi before being compared. 

(5) The standard for in-use compliance for gassenger cars, light-duty trucks and 
medium-dut vehicles certif in to the .4 /mi NOx standard 
s a e gm mi NOx or t e in-use 
com liance leve'ris above 0.4 mi NOx but does not exceed 0.55 

• 
mmi NOx and based on a review of information derived from a 

statistica ly va id and representative samp e of vehic~s. the 
Executive Officer detenni nes that a substanti a 1 percentage of any
class or category of such vehicles exhibits, prior to 50,000 miles 
or 5 years, whichever occurs first, an identifiable, systematic 
defect in a component listed in Section 1960.l,5(cl(2l which causes 
a significant increase in emissions above those exhibited by
vehicles free of such defects and of the same class or category and 
having the same period of use and mileage, then the Executive 
Officer may invoke the enforcement authority under Sections 2112 and 
2113, Title 13, California Administrative Code, to require remedial 
action b the vehicle manu a turer Such remedial ction shall e 

imited to owner notification and repair or replhcement of the 
defective component. As used in this section, t e term "defect" 
~hall not include failures which are the result of abuse. neglect,
orTriiproper maintenance. This provision is applicable for the 1989 
ind/JJg0 through l993 model years only. For small volume 
manufacturers, this provision is applicable to the 1991 An~/1~~l
through l995 model years only. 

• ill Diesel-powered ~assenger cars, lifht-dut* trucks, and medium-duty
vehicles are su ject to a particu ate ex aust emission standard of 
0.08 ~/mi for the 1989 and subsequent model years. The particulate
compliance shall be determined on a 50,000 mile durability vehicle 
basis. 

For gaseous-fueled vehicles the calculation procedures provided in 
the appendix shall be used for determining emissions and fuel economy. 

(8) This set of standards is optional. A manufacturer may choose to 
certify to these standards pursuant to the conditions set forth in 
Section 1960.1.5. 

(9) Pursuant to Section 1960. l,5{al(ll, the optional standard for 1989 
_!llodel year light-duty trucks and medium-duty vehicles only is 1,0 
gmlmDOx. 
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fe➔ (f) The exhaust emissions from new 1981 and subsequent model passenger 
carS:--light-duty trucks, and medium-duty vehicles certified to special standards 
authorized by Sections 1960.2, 1960.3, and 1960.4, Subchapter 1, Chapter 3, Title 
13, California Administrative Code, subject to registration and sold and registered 
in this state, shall not exceed (1): 

SPECIAL EXHAUST (10)(11)
EMISSION STANDARD-S--

(grams per mile) 

Equivalent Durability 
Inertia Vehicle Non-Methane Oxides of 

Vehicle Weight Basis Hydro- Carbon Nitrogen
Year Type(2) (lbs. )(3) (mi) carbons(4) Monoxide (5) 

1981 PC(6) All 50,000 0.39(0.41) 7.0 1.5 
LDT ,MDV (7) 0-3999 50,000 0.39(0.41) 9.0 1.5 

1982(8) PC All 50,000 0.39(0.41) 7.0 1.0 

1983(8) PC All 50,000 0.39(0.41) 7.0 0.7(9) 
LDT,MDV 0-3999 50,000 0.39(0.41) 9.0 1.0 

1984(8) PC All 50,000 0.39(0.41) 7.0 0.7 
LDT ,MDV 0-3999 50,000 0.39(0.41) 9.0 0.7(9) 

1985(8) LDT,MDV 0-3999 50,000 0.39(0.41) 9,0 0.7 

(1) Subsection ~e ➔ (f)shall remain in effect until December 31, 1990, and as of 
that date is repealed unless a later regulation deletes or extends that 
date. Notwithstanding the repeal or expiration of this regulation on 
December 31, 1990, the provisions of the regulation as they existed prior 
to such repeal or expiration shall continue to be operative and effective 
for those events occurring prior to the repeal or expiration. 

(2) "PC" means passenger cars. 
"LDT" means 1 ight-duty trucks. 
"MDV" means medium-duty vehicles. 

(3) Equivalent inertia weights are determined under subparagraph 40 CFR 
86.129-79(a). 

(4) Hydrocarbon standards in parentheses apply to total hydrocarbons. 

(5) The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be no greater than 1.33 times the applicable passenger car 
standards and 2,00 times the applicable light-duty truck and medium-duty 
vehicle standards shown in the table. Both the projected emissions and 
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before being
compared. 
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(6) For vehicles certified to special standards authorized by Section 1960,2, 
Article 2, Subchapter l, Chapter 3, Title 13, California Administrative 
Code. 

(7) For vehicles certified to special standards authorized by Section 1960.3, 
Article 2, Subchapter l, Chapter 3, Title 13, California Administrative 
Code. 

(8) For vehicles certified to special standards authorized by Section 1960.4, 
Article 2, Subchapter l, Chapter 3, Title 13, California Administrative 
Code. Special standards revert to 11 1983 and subsequent" standards for 
1985 and subsequent passenger cars and 1986 and subsequent LDTs and MDVs. 

(9) The Executive Officer may grant limited relief from the 1983 passenger 
car and 1984 LDT and MDV special NOx standard to a manufacturer who 
exceeds the standard because of unforeseen technical problems. 

• (10) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year, 0.2 g/mi for the 1986 
through 1988 model years~ and 0.08 g/mi for the 1989 and subsequent model 
years. The particulate compliance shall be determined on a 50,000 mile 
durability vehicle basis. 

(11) For gaseous-fueled vehicles the calculation procedures provided in the 
appendix shall be used for determining emissions and fuel economy • 

• 
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State of Colifor nia 

Memorandum 

From 

• 

• 

Gordon Van Vleck Dote ,August 27, 1986 
Secretary 
Resources Agency Subject , Fi 1in g o f No ti c e 

of Decisions of 
the Air Resources 
Board 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental co•ments raised during the comment 
period. 

ATTACHMENTS 
85-77 
85-78 
85-80 
86-4 
86-25 
86-43 
86-44 
86-45 



State of California 
AIR RESOURCES BOARD 

Resolution 86-44 

April 25, 1986 

Agenda Item No.: 86-5-2 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Sections 43013, 43101, and 43104 of the Health and Safety Code 
authorize the Board to adopt emission standards and test procedures to control 
air pollution caused by motor vehicles; 

• WHEREAS, Section 1956.7, Title 13, California Administrative Code, establishes 
exhaust emission standards and test procedures for 1982 and subsequent model 
heavy-duty gasoline-powered engines and vehicles (hereinafter the "Heavy-Duty 
Gasoline Standards and Test Procedures"); 

WHEREAS, the Heavy-Duty Gasoline Standards and Test Procedures incorporate a 
steady-state test procedure originally prescribed by the United States 
Environmental Protection Agency (EPA) to detennine compliance with its 
heavy-duty ell'i ssi on standards for 1984 and earlier model years; 

WHEREAS, in 1983 the EPA promulgated catalyst-forcing hydrocarbon (HC) and 
carbon monoxide (CO) emission standards of 1.1 and 14.4 grams per brake 
horsepower-hour (b/bhp-hr), respectively, for 1987 and subsequent model 
"light" heavy-duty gasoline engines up to 14,000 pounds gross vehicle weight 
rating (GVWR), and non-catalyst HC and CO emission standards of 1.9 and 37.l 

• 
g/bhp-hr, respectively, for 1987 and subsequent "heavy" heavy-duty gasoline 
engines greater than 14,000 pounds GVWR; 

WHEREAS, in 1983 the EPA also amended its heavy-duty engine test procedures to 
include a new transient test cycle for gasoline engines, and changed the 
federal useful life period for heavy-duty gasoline engines to a new assigned 
"full-1 i fe useful-1 ife" period of eight years/11 O ,000 mil es; 

WHEREAS, in 1985 the EPA promulgated revised oxides of nitrogen (NOx) 
heavy-duty gasoline engine and vehicle emission standards of 10.6 g/bhp-hr for 
1987 models, 6.0 g/bhp-hr for 1988 through 1990 models, and 5.0 g/bhp-hr for 
the 1991 and subsequent model years; 

WHEREAS, the staff has proposed amendments to the Board's regulations which 
would generally align exhaust emission standards and test procedures for 1987 
and subsequent model heavy-duty gasoline engines and vehicles with the 
corresponding federal standards and test procedures, adopt the federal 
full-life useful-life period for emissions compliance, engine durability and 
recall, allow a one-year carryover of the existing 1986 standards and test 
procedures to the 1987 model year for existing engines certified to the 1986 
standards, and make related changes; 



-2-

• 

• 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that an action not be adopted as proposed where it will have 
significant adverse environmental impacts and alternatives or feasible 
mitigation measures to the proposed action are available which would 
substantial l.v reduce such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3,5 (commencing with Section 
11340), Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

The standards and test procedures contained in the proposed amendments, 
including the catalyst-forcing standards for "light" heavy-duty gasoline 
engines, are technologically feasible and cost effective; 

The proposed optional one-year carryover of the 1986 standards to the 
1987 model year for existing engines certified to the 1986 standards is 
necessary to provide manufacturers who planned to use the steady-state 
standards for 1987 certification with lead time to comply with the 
transient cycle standards; 

The proposed amendments set forth in Attachments A and Bare consistent 
with the revised federal test procedures, and are appropriate to avoid 
unnecessary and costly additional testing by manufacturers and to ensure 
the continuation of the waiver of federal preemption under Clean Air Act 
Section 209; 

Amending the defined useful-life period for California heavy-duty 
gasoline-powered engines and vehicles to be the same as the standardized 
federal full-life useful-life for purposes of emissions compliance, 
engine durability and recall will provide an incentive to build more 
durable emissions control systems; 

The proposed amendments will result in significant emissions reductions 
of HC, CO and benzene commencing in 1987, and concomitant reductions in 
ozone, CO and benzene levels; 

The 1991 and subsequent model year NOx standards in the proposed 
amendments will result in long-term NOx emissions reductions and 
concomitant reductions in ozone levels in the areas of highest ozone 
levels, and reductions in particulate matter, nitrogen dioxide, 
visibility impairment, and acid deposition; 

The proposed amendments will result in a significant adverse 
environmental impact, in that NOx emissions from 1987-1990 model year 
engines will increase; this impact will be partially mitigated by the 
long-term NOx reductions stemming from the 1991 and subsequent model 
standards; 
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The HC, CO and benzene emissions reductions from 1987-1990 heavy-duty 
gasoline engines, when balanced with the NOx emissions increases from 
such vehicles, will result in an overall net health benefit; there are 
no feasible mitiqation measures or alternatives available which would 
substantially reduce the adverse impact from the NOx emissions increase 
while maintaining the benefits of the HC, CO and benzene emissions 
reductions; 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby adopts the amendments to 
Sections 1956.7, 1956.8, 1965, and 2111, of Title 13, California 
Administrative Code, and the documents incorporated therein, as set forth in 
Attachments A and B hereto. 

• BE IT FURTHER RESOLVED that the Board hereby determines that the amendments 
approved herein will not cause the California emission standards, in the 
aggregate, to be less protective of public health and welfare than applicable
federal standards, will not cause the California requirements to be 
inconsistent with Section 202(a) of the Clean Air Act, and raise no new issues 
affecting previous waiver determinations of the Administrator of the 
Environmental Protection Agency pursuant to Section 209(b) of the Clean Air 
Act. 

BE IT FURTHER RESOLVED that the Executive Officer shall forward the amended 
regulation to the Environmental Protection Agency with a request either for 
confirmation that the amendments are within the scope of an existing waiver or 
for issuance of a new waiver, pursuant to Section 209(b)(l) of the Clean Air 
Act. 

BE IT FURTHER RESOLVED that the Board hereby directs the staff to evaluate 

• 
further the need for and feasibility of more stringent standards for 1991 and 
later heavy-duty gasoline engines, and to report back to the Board with its 
recommendations as soon as feasible. 

BE IT FURTHER RESOLVED that the staff is directed to take appropriate action 
to credit the emission reductions provided by this action to California's 
commitment to reasonable extra efforts to attain the national ambient air 
quality standards for ozone and carbon monoxide. Credits for nitrogen oxides 
are to be applied in the South Coast Air Basin, Ventura County, and other 
parts of the state for which it is shown that reductions in the emissions of 
nitrogen oxides will reduce ambient ozone concentrations. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-44, as adopted by 
the Air Resources Board. 

t 



Amend Title 13, California Administrative Code, Section 1956.7, 

subsections (a) and (c) and section title to read as follows:.l/ 

1956.7 Exhaust Emission Standards and Test Procedures - 1981 aRe 

Swsse~YeRt through 1986 Model Heavy-Duty Gasoline-Powered Engines and 

Vehicles and 1981 through 1984 Model Heavy-Duty Diesel-Powered Engines 

and Vehicles. 

• 
(a) The exhaust emissions from new 1981 afte-stiese~tieRt through 

1986 model heavy-duty gasoline-powered engines and new 1981 through 1984 

model heavy-duty diesel-powered engines, except engines used in 

medium-duty vehicles, shall not exceed: 

Primary Exhaust Emission Standards 
(grams per brake horsepower hour) 

Gasoline Hydrocarbons 
or Diesel- Carbon plus Oxides of 

Model Year Powered Hydrocarbons Monoxide Nitrogen 

1981-1983 Both 1.0 25 6.0 
OR* Both 25 5 

1984 Both 0.5 25 4.5 

½985-aR6-StiBSe~tieRt Gasoline 0.5 25 4.5• 1985-1986 Only 

* The two sets of standards for each model year are alternatives. A 
manufacturer has the option for each engine family of showing compliance
with either set. Separate deterioration factors shall be established where 
applicable, for HC, CO, NOx and/or the combined emissions of HC and NOx. 

1. Sections 1956.7(b), (d), and (e) are not changed by the above proposal. 



------

The following optional exhaust emission standards are applicable to 

engines tested pursuant to the optional federal test procedures and 

regulations for 1984 model heavy-duty engines. These standards replace the 

federal standards in Code of Federal Regulations Sections 86.084-10 and 

86.084-11 for hydrocarbons, carbon monoxide and oxides of nitrogen only.** 

• 

Optional Exhaust Emission Standards 
(grams per brake horsepower hour) 

Carbon Oxides of 
Model Year Hydrocarbons Monoxide Nitrogen 

1984 1.3 15. 5 5. l 

** The federal 13-mode optional standards for 1984 model-year diesel-powered 
engines do not apply. In addition, the engine crankcase emission control 
requirement in Subparagraph 86.084-ll(b)(2)(c) shall not apply for the 1984 
model year. 

• 

(c) The test procedures for detennining compliance with standards 

applicable to 1982 aREi-sYese~YeRt through 1986 models are set forth in the 

"California Exhaust Emission Standards and Test Procedures for 1982 a.flEI 

£yese~YeRt through 1986 Model Heavy-Duty Gasoline-Powered Engines and Vehicles 

and 1982 through 1984 Model Heavy-Duty Diesel-Powered Engines and Vehicles," 

adopted October 5, 1976, as last amended A~~~+-8;-+98§ 

NOTE: Authority cited: Section 39600 and 39601, Health and Safety Code. 
Reference: Sections 39002, 39003, 43000, 43013, 43100, 43101 and 43104, 
Health and Safety Code. 
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Amend Title 13, California Administrative Code, Section 1956.8, to read 

as follows:£/ 

1956.8 Exhaust Emission Standards and Test Procedures--1985 and 

Subsequent Model Heavy-Duty Engines and Vehicles. 

(a) The exhaust emissions from new 1985 and subsequent model heavy-duty 

diesel-powered engines, except engines used in medium-duty vehicles, shall not 

exceed: 

• 
Exhaust Emission Standards 

(grams per brake horsepower-hour) 

Carbon Oxides of 
Model Year Hydrocarbons Monoxide Nitrogen 

1985 and 1.3 15.5 5. l 
subsequent 

• 

(b) The test procedures for determining compliance with standards 

applicable to 1985 and subsequent heavy-duty diesel models are set forth in 

the ''California Exhaust Emission Standards and Test Procedures for 1985 and 

Subsequent Mode1 Heavy-Duty Diesel-Powered Engines and Vehicles," adopted 

April 8, 1985• 

2. The Board is also scheduled to consider on April 24, 1986 separately
noticed amendments to Section 1956.8(a) and (b), regarding heavy-duty
diesel-powered engines and vehicles. Any amendments to those subsections 
would be included in the regulation. 
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.i.£l The exhaust emissions from new 1987 and subsequent model heavy-duty 

gasoline-powered engines, except engines used in medium-duty vehicles, shall 

not exceed: 

Exhaust Emission Standards 
(grams per brake horsepower-hour) 

Carbon Oxides of 
Model Year Hydrocarbons Monoxide~ Nitrogen 

1987i 1.1.~. 10.6 
~ ~i:i~ TO:o 

1988-1990 1.1f 6.0 
l.9.!?. jj:i~ o.U

• 1991 and Subsequent 1.1f 5.0 
~ j}:i~ "5:1Y 

A Carbon Monoxide emissions from enfines utilizing exhaust 
aftertreatment technology shall a so not exceed o.5 percent of the 
exhaust gas flow at cur idle. 

B Manufacturers with existing heavy-dut~ gasoline-powered engines
certified to the California 1986 stea y-state emission standards 
and test procedures mar as an option certify those engines, for the 
1987 model year only, in accordance with the standards and test 
procedures for 1986 heavy-duty gasoline-powered engines established 
in Section 1956.7. 

• 
C These standards are applicable to gasoline-powered enqines intended 

for use in all heavy-duty vehicles • 

D Apflicable to heavy-duty gasoline-powered engines intended for use 
on yin vehicles with a gross vehicle weight rating greater than 
14,000 pounds. Also, as an option, a manufacturer ma~ certify one 
or more 2asoline-powered heavy-duty engine configurations intended 
for use in all heavy-duty vehicles to these emission standards, 
provided, that the total model year sales of such configuration(s)
beinq certified to these emission standards represent no more than 
5 percent of total 111odel _year sales of all gasoline-powered
heavy-duty enciines intended for use in vehicles with a Gross 
Vehicle Weight Rating of up to 14,000 pounds by the manufacturer. 
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(d) The test procedures for determining compliance with standards 

applicable to 1987 and subsequent heavy-duty gasoline-powered engines are set 

forth in the "California Exhaust Emission Standards and Test Procedures for 

1987 and Subsequent Model Heavy-Duty Gasoline-Powered Engines and Vehicles," 

adopted 

~€~(el A manufacturer may elect to certify heavy-duty e4ese~ vehicles 

of less than 10,000 pounds maximum gross vehicle weight rating as medium-duty 

vehicles under Section 1960.1 of this chapter, in which event the heavy-duty 

• emission standards and test procedures in this section shall not apply. 

{e~(f)(l) In 1985 and future years, the executive officer may authorize 

use of engines certified to meet federal emission standards, or which are 

demonstrated to meet appropriate federal emission standards, in up to a total 

of 100 heavy-duty vehicles, including both gasoline- and diesel-powered 

heavy-duty vehicles, in any one calendar year when the executive officer has 

determined that no engine certified to meet California emission standards 

exists which is suitable for use in the vehicles. 

• (2) In order to qualify for an exemption, the vehicle manufacturer 

shall submit, in writing, to the executive officer the justification for such 

exemption. The exemption request shall show that, due to circumstances beyond 

the control of the vehicle manufacturer, California certified engines are 

unavailable for use in the vehicle. The request shall further show that 

redesign or discontinuation of the vehicle will result in extreme cost 

penalties and disruption of business. In evaluating a request for an 

exemption, the executive officer shall consider all relevant factors, 

inclu~ing the number of individual vehicles covered by the request and the 
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anti-competitive effect, if any, of granting the request. If a request is 

denied, the executive officer shall state in writing the reasons for the 

denial. 

(3) In the event the executive officer determines that an applicant may 

meet the criteria for an exemption under this subsection, but that granting 

the exemption will, together with previous exemptions granted, result in over 

100 vehicles being permitted under this subsection to use non-California 

engines in heavy-duty vehicles in any one calendar year, the exemption may be 

granted only by the state board, under the criteria set forth herein . 

• NOTE: Authority cited: Section 39600 and 39601, Health and Safety Code. 
Reference: Sections 39002, 39003, 43000, 43013, 43100, 43101 and 43104, 
Health and Safety Code . 

• 
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Amend Title 13, California Administrative Code, Section 1965 to read as 

follows: 

1965. Tune-Up Labels--1979 and Subsequent Model Year Motor Vehicles. 

In addition to all other requirements, tune-up labels required by 

California certification procedures shall confonn to the "California Motor 

Vehicle Tune-Up Label Specifications," adopted March l, 1978, as last 

amended A'!l'f'~~-8;-~98e 

NOTE: Authority cited: Sections 39600 and 39601, Health and Safety Code. 
Reference: Sections 39002, 39003, 43000, 43013, 43100, 43101, 43102, 43104, 

• 
43107 and 43200, Health and Safety Code • 

Amend Title 13, California Administrative Code, Section 2111 to read as 

follows: 

2111. In-Use Vehicle Emissions-Related Defects Reporting Procedures. 

All 1978 and subsequent model-year passenger cars, light-duty trucks, medium

and heavy-duty vehicles, and motorcycles, certified for sale and registered in 

California, shall be subject to the ''California Vehicle Emissions-Related 

Defects Reporting Procedures for 1978 and Subsequent Model-Year Passenger 

• Cars, Light-Duty Trucks, Medium and Heavy-Duty Vehicles, 

and Motorcycles," adopted March 16, 1983, as amended Aflf'H-8;:J98§ _____ 

NOTE: Authority cited: Sections 39601, 43105 and 43213, Health and Safety 
Code. Reference: Sections 43000, 43105, 43106, and 43211-43213, Health and 
Safety Code. 
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State of California 
AIR RESOURCES BOARD 

PROPOSED 

• 
CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES FOR 1982 

-ANQ-SY8S~QY~NT THROUGH 1986 MODEL HEAVY-DUTY GASOLINE-POWERED 
ENGINES AND VEHICLES AND 1982 THROUGH 1984 MODEL 

HEAVY-DUTY DIESEL-POWERED ENGINES AND VEHICLES 

• 
Adopted: October 5, 1976 

Amended: November 21, 1977 
Amended: March 1, 1978 
Amended: May 24, 1978 
Amended: April 23, 1980 
Amended: May 22, 1980 
Amended: January 21, 1981 
Amended: August 25, 1983 
Amended: April 8, 1985 
Amended: 

Note: These procedures are printed in a style to indicate the 
proposed changes. New text is underlined and deleted portions 
are noted by strike out. 



CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES FOR 1982 
-AN9-SY8S~QY~NT THROUGH 1986 MODEL HEAVY-DUTY GASOLINE-POWERED 

ENGINES AND VEHICLES AND 1982 THROUGH 1984 MODEL 
HEAVY-DUTY DIESEL-POWERED ENGINES AND VEHICLES 

The provisions of Subparts A and D, Part 86, Title 40, Code of Federal 
Regulations, as they pertain to heavy-duty engines and vehicles, and as 
they exist~d on April 15, 1977, are hereby adopted as the primary
California Exhaust Emission Standards and Test Procedures for 1982 
afle-5tiese~tieflt Throufh 1986 Model Heavy-Duty Engines and Vehicles. For 
manufacturers that e ect to certify heavy-duty engines pursuant to the 
federal transient cycle test procedures and regulations for the 1984 
8fl6-5tiese~tieflt model years, the provisions of Subparts A and N, Part 86, 
Code of Federal Regulations promulgated January 21, 1980, are hereby 

• 
adopted as optional "California Exhaust Emission Test Procedures and 
Regulations for 1984 and Subsequent Model Heavy-Duty Engines and 
Vehicles." The federal procedures are applicable with the following
exceptions and additions: 

A. Subsection A of this procedure is applicable to new 1982 and 
subsequent model heavy-duty engines and vehicles tested pursuant to 
the primary and optional test procedures and standards. 

1. A manufacturer may elect to certify heavy-duty vehicles of 
10,000 pounds maximum gross vehicles weight rating or less as 
medium-duty vehicles, in which event heavy-duty standards and 
test procedures will not apply. 

2. Definitions. 

• 
a. "Administrator" means the Executive Officer of the Air 

Resources Board • 

b. "Certificate of Conformity" means "Executive Order" 
certifying vehicles for sale in California. 

c. "Certification" means certification as defined in Section 
39018 of the Health and Safety Code. 

d. "Heavy-duty engine" means an engine which is used to 
propel a heavy-duty vehicle. 

e. "Heavy-duty vehicle" means any motor vehicle having a 
manufacturer's gross vehicle weight rating greater than 
6,000 pounds, except passenger cars. 

f. "Medium-duty vehicle" means any heavy-duty vehicle having 
a manufacturer's gross vehicle weight rating of 8500 
pounds or less. 



3. Any reference to vehicle or engine sales throughout the 
United States shall mean vehicle or engine sales in 
California. 

4. Regulations concerning EPA hearings, EPA inspections, and 
specific language on the Certificate of Conformity, shall not 
be applicable to these procedures. 

5. Labeling required pursuant to paragraph 86.079-35 for 
steady-state certification, labeling required pursuant to 
paragraph 86.084-35 for transient certification, and pursuant 
to Section 1965, Chapter 3, Title 13 of the California 
Administrative Code shall confonn with the requirements
specified in the "California Motor Vehicle Tune-Up Label 
Specifications". 

• 
6. Vehicle manufacturers shall affix a decal on each 1982 

through 1984 model year production vehicle in accordance with 
Section 43200 of the California Health and Safety Code • 

B. Subsection B of this procedure is applicable to the 
primary test procedures and standards for all heavy-duty
engines and vehicles: 

l • For gasoline and diesel-powered engines and vehicles: 

a. Durability data submitted pursuant to subparagraph
86.079-24(f) may be from engines previously certified by
EPA or ARB. 

b. The requirement in subparagraph 86.079-28(b)(4)(i)(B) 
(durability engines must meet emission standards) shall 
refer to federal emission standards. 

• c. A statement must be supplied that the production
engines shall be in all material respects the same as 
those for which certification was granted. 

d. The average brake horsepower at each mode shall be 
reported for all emission tests. 

e. Engine manufacturers may apply durability and/or
emission test data from 1979 and earlier model years
towards certification for 1982 and subsequent models for 
similar engines, notwithstanding differences in the 
instrumentation. In the event that hydrocarbon emission 
data based on measurements from a nondispersive infrared 
analyzer are used pursuant to this section, such data 
shall be multiplied by a factor of 1.5 prior to 
comparison with the standards. 

2. For gasoline-powered engines and vehicles only: 
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a. The mechanism for adjusting the idle air/fuel mixture, 
ff any shall be designed so that either: 

i. The mixture adjustment mechanism is not visible, 
even with the air cleaner removed, and special
tools and/or procedures are required to make 
adjustments; or 

• 

ii. In the alternative, the Executive Officer may, upon
reasonable notice to the manufacturer, require that 
a certification test of an engine or vehicle be 
conducted with the idle air/fuel mixture at any
setting which the Executive Officer finds 
corresponds to settings likely to be encountered in 
actual use. The Executive Officer, in making this 
finding, shall consider the difficulty of making 
adjustments, damage to the carburetor in the event 
of any effort to make an improper adjustment, and 
the need to replace parts following the adjustment • 

The manufacturer shall submit for approval by the 
Executive Officer the proposed method of compliance with 
this requirement in its preliminary application for 
certification. 

The Executive Officer may, on a case-by-case basis, 
exempt from the requirements of this section engines
which use carburetors substantially different in design
from carburetors used on light or medium-duty vehicles 
and which the manufacturer demonstrates cannot be made 
to comply with this section within the available lead 
time. Such exemptions shall only apply to the 1982 
model year. 

• b. A gasoline-powered vehicle manufacturer shall provide
with the application: 

i. Identification and description of the vehicle 
models for which certification is requested. 

ii. Identification and description of the engines to be 
used in those vehicle models. 

iii. Reference to the engine manufacturer's Executive 
Order certifying these engines. 

c. If a gasoline-powered engine manufacturer requires the 
use of unleaded fuel for 1982 through 1984 model year
engines, a statement will be required that the engine
and transmission combinations for which certification is 
requested are designed to operate satisfactorily on a 
gasoline having a research octane number not greater
than 91. 
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3. For diesel-powered heavy-duty engines only: 

a. No durability fleet or smoke emission test will be 
required and any reference to durability testing shall 
be optional. No deterioration factor shall be used for 
calculating the emission test results. The 125 hour 
test shall be used to determine compliance with the 
emission standards. 

b. Evidence must be submitted to the Executive Officer to 
~emonstrate the durability of the emission control 
system. Such evidence may include durability test data 
and/or an engineering evaluation of the system. This 
evaluation shall be based on previous experience and/or 
similarity to previously certified systems. 

C. Exhaust Emission Standards: 

• l. The following primary exhaust emission standards represent the 
maximum projected emissions from new heavy-duty gasoline engines
and the maximum 125-hour test exhaust emissions from new 
heavy-duty diesel engines: 

Primary Exhaust Emission Standards 
(grams per brake horsepower hour) 

Gasoline Hydrocarbons 
or Diesel- Carbon Plus Oxides of 

Model Year Powered Hydrocarbons Monoxide Nitrogen -
• 

1982 - 1983 Both 1.0 25 6.0 
OR* Both 25 5 

1984 Both 0.5 25 4.5 

198e-efi~ Gasoline 0,5 25 4.5 
sY~seeYefit only
1985-1986 

*The two sets of standards for each model year are alternatives. A 
manufacturer has the option for each engine family of showing
compliance with either set. 

Separate deterioration factors shall be established, where 
applicable, for HC, CO, NOx, and/or the combined emissions of HC and 
NOx. 

2. The following optional exhaust emission standards are 
applicable pursuant to the federal test procedure and 
regulations for 1984 model heavy-duty engines. These standards 
replace the federal standards in CFR Sections 86.084-10, and 
86.084-11 for hydrocarbons, carbon monoxide, and oxides of 
nitrogen, only.** 
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Optional Exhaust Emission Standards 
(grams per brake-horsepower-hour) 

Carbon 
Model Year Hydrocarbons Monoxide Oxides of Nitrogen 

1984 1.3 15.5 5. 1 

** The federal 13-mode optional standards for diesel-powered engines
for 1984 only are not applicable to California. In addition, the 
engine crankcase emission control requirement in Subparagraph
86.O84-ll(b)(2)(c) shall not apply for the 1984 model year • 

• 

• 
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Proposed 

State of California 
AIR RESOURCES BOARD 

• 
CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES 

FOR 1987 AND SUBSEQUENT MODEL 
HEAVY-DUTY GASOLINE-POWERED ENGINES AND VEHICLES 

Adopted: 

• 
NOTE: This is a new document proposed for adoption. It 
incorporates by reference various sections of the Code of Federal 
Regulations, some with modifications. All proposed language is 
underlined. 

The procedures are printed in a style that identifies proposed 
tenns which vary from the federal provisions. Proposed
modifications to the federal regulations are indicated by
strike-out for deleted tenns and double-underline for new terms. 
New California provisions which would replace specific federal 
provisions are denoted by the words "DELETE" for the federal 
language and "REPLACE WITH" for the new California language. The 

11 11symbols "*****" and ••• mean that the remainder of the federal 
text for a specific section, which is not shown in these 
procedures, has been included by reference. Federal regulation 
sections which are not listed have not been proposed as part of the 
procedures. 



CALIFORNIA EXHAUST EMISSION STANDARDS AND 
TEST PROCEhORES FOR 1987 AND s0BSEQ0£NT MODEL 

HEAVY-DOTY GASoltNE-POWERED ENGINES AND YEHIC[ES 

The followinf ~rovisions of Subparts A, Nd and P, Part 86, Title 40, Code of 
Federal Regu a ions, as adopted or amende b~ the U.S. Environmental 
Protection Agency on the date listed, and on y to the extent they pertain to 
h g and com liance of exhau 

owered e 
e rom heav - u 

ed herein b 

roce ures for 198 nes 
an es, except as at r rep a ov1s1ons set e ow. 

The federal regulations contained in the subparts identified above which 
pertain to evaporative emissions and oxides of nitrogen emission avera~in~ 
shall not be applicable to these procedures. 

• 
Subpart A, General Provisions for Emission Re ulations for 1977 and 

~86.085-1 General Applicability. March 15, 1985. 

* * * * * 
(b) ••• GVWR or less to the ~im,t-ffll;ty-t~~eK medium-duty vehicle I I I 

* * * * * 

(e) , •• projected combined 1:1;5; California sales fif H41~t-e~p-Yel:!4e-les 

• 
passenger cars, light-duty trucks. medium-duty ve icles and eavy-duty
engines in its product line are fewer than ½Q;QQQ 3000 units for the 
model ... 

* * * * * 
re6.085-2 Definitions. November 16, 1983. 

* * * * * 
"Administrator" DELETE 
REPLACE WITH: 
11 Administrator11 means the Executive Officer of the Air Resources Board. 

* * * * * 
"Certificate of Conformity" DELETE 
REPLACE WITH: 
"Certificate of Conformity" means "Executive Order" certifying vehicles 
for sale in California. 



"Certification" DELETE 
REPLACE wtfH: 
"Certification" means certification as defined in Section 39018 of the 
Health and Safety Code. 

* * * * * 
"Heavt-Dut, Engine" DELETE 
REPLA E wi H: 
"Heavt-duty engine" means an engine which is used to propel a heavy-duty
vehic e. 
"Heavt-Dutt Vehicle" DELETE 
REPLA E WI H: 
"Heavf-duty veMcle" means any motor vehicle having a manufacturer's gross
vehic e weight rat,na qreater than 6,000 pounds, except passenger cars. 

* * * * 
"Medium-Out{ Vehicle" means any heavy-duty vehicle having a manufacturer's 
gross veh1c e weight rating of8500 pounds or less.• 

* 

* * * * * 
~86.088-2 Definitions. March 15, 1985. 

!86.091-2 Definitions. March 15, 1985. 

~6.078-3 Abbreviations. January 21, 1980. 

!86.084-4 Section numbering; construction. September 25, 1980. 

ro6.084-5 General Standards; increase in emissions; unsafe conditions. 
November 2, 1982. 

• ~86.078-7 Maintenance of records; submittal of information; ri ht of ent • 
Novem er 

W6.087-10 Emission standards for 1987 and later model Sear gasoline-fueled
heavy-duty engines and vehicles. November 16, 19 3. 

!86.088-10 Emission standards for 1988 and later model year gasoline-fueled
heavy-duty en~1nes and vehicles. March 15, 1985. 

~86.091-10 Emission standards for 1991 and later model year gasoline-fueled
heavy-duty engines and vehicles. March 15, 1985. 

~86.080-12 Alternative certification procedures. April 17, 1980. 

~86.084-14 Small-volume manufacturers certification procedures.
January 3l, l 985. 
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* * * * * 

* * * * * 
(c)(4) DELETE 
REPLACE WITH: 
(c)(4) The manufacturer shall include in its records all of the 
infonnation that EPA requires in §86.084-21 of this sub~art. This 
infonnation will be considered part of the manufacturers application
for certification. 

* * * * * 

• (c)(7}(i)(C) ••• detennines and prescribes based on design
specifications or sufficient control over design specifications,
development data, in-house testing procedures, and in-use experience.
However, ••• 

* * * ** 

* * * * * 

• 
~fficer within 30 days of the imp ementation of the running change.
his ., • 

* * * * * 
!86.085-20 Incomplete vehicles, classification. January 12, 1983. 

~86,087-21 Application for certification. November 16, 1983. 

~86.088-21 Application for certification. March 15, 1985. 

W6.091-21 Application for certification. March 15, 1985.• 

§86.085-22 Approval of application for certification; test fleet selections; 
detenninations of parameters subject to adjustment for certification and 
Selective Enforcement Audit adeouacy of limits, and h sically 
a Justa e ranges, uqust 

DELETE any reference to Selective Enforcement Audit. 
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!86.087-23 Required data. March 152 1985. 

** * * * 

* * * * * 
t86.088-23 Required data. July 19, 1985• 

* * * * *• 

years. ----i'he manu ac urer s revised durability test procedures shall be 
subrnftted to the executive officer for review and approval , 

to 
de 

* * * * * 

• s86.091-23 Required data. July 19, 1985• 

** * * * 

tote executive o icer or review. t e dura i ity test met od is 
accepted by EPA, it shall also be accepted by ARB, sub.iect to the 
following condition, If, after certification for the first model year
in which the method is used, the executive officer detennines that a 
manuf urer's durabilit te rocedures do not confonn wi h ood 
_engineering practices. t e executive of i cer may regui re c anqes to 
that manufacturer's durability test procedures for subsequent model 
years, The manufacturer's revised durability test procedures shall be 
submitted to the executive officer for review and approval, 

* * * * * 
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~86.085-24 Test vehicles and engines. January 31. 1985. 

** * * * 
(e)( 1 )( 1) DELETE 
REPLACE wttR: 
(e )( 
true 

(e)(l)(iii) DELETE 
(e)(l)(fv) DELETE 
te)(1)(v) DELETE 
(e)(l)(vi) DELETE 
CeH2 l.,, total sales of fewer than ~Q1 QQQ 3,000... 

* * * * * 

• data submitted ma be from en ines 
A or the Air Resources Board • 

* * * * * 
~86.087-25 Maintenance. March 15, 1985. 

!86.088-25 Maintenance. March 15 1 1985. 

W6.084-26 Mileage and service accumulation; emission measurements. 

• 

October 19 2 1983. 

~86.085-27 Special test procedures. January 12, 1983. 

W6.087-28 Compliance with emission standards. March 15 1 1985. 

~86.088-28 Compliance with emission standards. March 15, 1985• 

~86.091-28 Compliance with emission standards. March 15, 1985. 

!86.087-29 Testing by the Administrator. January 24, 1984. 

!86.088-29 Testin~ by the Administrator. March 15, 1985. 

!86.091-29 Testin~ by the Administrator. March 15, 1985. 

W6.087-30 Certification. August 30, 1985. 

W6.088-30 Certification. March 15, 1985. 

!86.091-30 Certification. March 15, 1985. 

~86.079-31 Separate certification. September 8, 1977. 
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~6.079-32 Addition of a vehicle or engine after certification. 
September 8, 1977. 

!86.079-33 Changes to a vehicle or engine covered by certification. 
September 8, 1977. 

!86,082-34 
Novem er 

Alternative procedure for notification of additions and chan es. 

!86.087-35 Labeling. Labels shall comply with the requirements set forth in 
the "California Tune-Op Label Specifications", as last 
amended 

~86.085-37 Production vehicles and enoines. January 12, 1983. 

~6.087-38 Maintenance instructions. March 15, 1985• 

· · Requlations for New Gasoline- and Diesel-Fueled Hea 
aust est rocedures 

~6. 1301-84 Scope; applicability. November 16, 1983. 

~6.1301-88 Scope; applicability. March 15, 1985, 

!86. 1302-84 Definitions. November 16, 1983. 

!86.1303-84 Abbreviations. November 16, 1983. 

§86. 1304-84 Section numbering; construction. November 16, 1983. 

• 

• ffl6.1305-84 Introduction; structure of subpart. November 16, 1983, 

~86,1306-84 Equipment required and specifications; overview. November 16, 
1983. 

~6. 1306-88 Equipment required and specifications; overview. March 15, 1985. 

~6.1308-84 . 
Dece 

t86. 1309-8 asoline-fueled en ines. 
Nove 

§'86. 1311-84 Exhaust gas analytical system; CVS bag sample.
November 16, 1983. 

~86. 1313-84 Fuel specifications. December 10, 1984. 
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!86. 1314-84 Analytical qases. December 101 1984. 

§86.1316-84 Calibration; frequency and overview. December 10, 1984. 

~86. 1318-84 Engine dynamometer system calibrations. November 16, 1983. 

W6.1319-84 CVS calibration. December 10, 1984. 

!86. 1321-84 Hydrocarbon analyzer calibration. December 10, 1984. 

t,86,1322-84 Carbon monoxide analyzer calibration. November 16, 1983. 

§86. 1323-84 Oxides of nitrogen analyzer calibration. December 10, 1984. 

{86.1324-84 Carbon dioxide analyzer calibration. November 16. 1983. 

~86. 1326-84 Calibration of other equipment. November 16, 1983. 

• $86.1327-84 Engine dynamometer test procedures; overview. December 10, 1984 • 

~86. 1327-88 Engine dynamometer test procedures; overview. March 15, 1985. 

• 

t.86.1330-84 Test sequence, general requirements. November 16, 1983. 

~86. 1332-84 Engine mapping procedures. December 10, 1984. 

W6. 1333-84 Transient test cycle generation. November 16, "1983. 

~86. 1334-84 Pre-test enqine and dynamometer preparation. D1ecember 10, 1984. 

~6.1335-84 Optional forced cool-down procedure. December 10, 1984. 

t86. 1336-84 Engine starting and restarting. March 15, 1985. 

t86.1337-84 Engine dynamometer test run. November 16, 1983 • 

i86. 1337-88 Engine dynamometer test run. March 15, 1985. 

t.86.1338-84 Emission measurement accuracy. November 16, 1983. 

§86. 1340-84 Exhaust sample analysis. December 10, 1984. 

!86.1341-84 Test cycle validation criteria. March 15, 1985. 

!86.1342-84 Calculations; exhaust emissions. March 15, 1985. 

~86.1344-84 Required information. November 16, 1983. 

§86.1344-88 Required information. March 15, 1983. 
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• 

Subpart P - Emission Regulations for New Gasoline-Fueled Heavy-Duty Engines
and New Gasol1ne-Fueled Light-Duty Trucks; idle Test Procedures 

~86. 1501-84 Scope, applicability. December 10, 1984. 

ffl6.1502-84 Definitions. November 16, 1983. 

!86. 1503-84 Abbreviations. November 16, 1983. 

!86.1504-84 Section numberinq; construction. November 16, 1983. 

!86. 1505-84 Introduction; structure of subpart. November 16, 1983. 

~6.1506-84 Equipment required and specifications; overview. 
November 16, l983. 

t86.1509-84 Exhaust gas sampling system. November 16, 1983. 

ro6.1511-84 Exhaust gas analysis system. November 16, 1983 • 

§86. 1513-84 Fuel specifications. November 16, 1983. 

§86.1514-84 Analytical gases. November 16, 1983. 

§86. 1516-84 Calibration; frequency and overview. November 16, 1983. 

!86.1519-84 CVS calibration. November 16, 1983. 

~86. 1522-84 Carbon monoxide analyzer calibration. November 16, 1983. 

§86.1524-84 Carbon dioxide analyzer calibration. November 16, 1983. 

S86. 1526-84 Calibration of other equipment. November 16, 1983. 

• §86.1527-84 Idle test procedure; overview. November 16, 1983• 

§86.1530-84 Test sequence; qeneral requirements. November 16, 1983. 

§86.1537-84 Idle test run. Novem~er 16, 1983. 

~86. 1540-84 Idle exhaust sample analysis. November 16, 1983. 

t86.1542-84 Infonnation required. December 10, 1984. 

~6. 1544-84 Calculation; idle exhaust emissions. March 15, 1985. 

Appendix I-Urban Dynamometer Schedules. 

(f)(l) EPA Enqine Dfnamometer Schedule for Heavy-Duty Gasoline-Fueled 
Engines. December 7>, 1984. 
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Additional Requirements 

l • Any reference to vehicle or engine sales throughout the United 
States shall mean vehicle or engine sales in cal,tornia. 

2. Re1ulations concerning EPA hearings, EPA inspections;..eEPA Selective 
En orcement Auditing and specific langua~e on the Ce ificate of 
Confonnity, shall not be applicable tot ese procedures• 

• 

• 
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State of California 
AIR RESOURCES BOARD 

California Motor Vehicle Tune-Up 
Label Specifications 

• 

l. Purpose. The Air Resources Board recognizes that certain 

emissions-critical or emissions-related parts must be properly adjusted 

in order for vehicles and engines to meet the applicable emission 

standards. The purpose of these specifications is to require motor 

vehicle or motor vehicle engine manufacturers to affix a label on each 

production vehicle in order to provide the vehicle owner with 

infonnation necessary for the proper adjustment of these parts . 

2. Applicability. These specifications shall apply to each new 1979 and 

subsequent model-year passenger car, light-duty truck, medium-duty 

vehicle, heavy-duty gasoline-fueled engine, and heavy-duty diesel-fueled 

engine, and to each new 1982 and subsequent model year motorcycle sold 

or offered for sale in California. Any vehicles or classes of vehicles 

exempt from exhaust emission standards pursuant to Article 2, Chapter 3, 

• 
Title 13 of the California Administrative Code shall also be exempt from 

the requirements of these specifications. The responsibility for 

compliance with these specifications shall rest with the motorcycle, 

light-duty vehicle, medium-duty vehicle, or heavy-duty engine 

manufacturer who certified such vehicles or engines. 

3. label Content and Location 

(a) A plastic or metal label shall be welded, riveted or otherwise 

pennanently attached to an area within the engine compartment (if 

any) or to the engine in such a way that it will be readily visible 

to the average person after installation of the engine in a vehicle. 



In selecting an acceptable location, the manufacturer shall 

consider the possibility of accidental damage (e.g., possibility of 

tools or sharp instruments coming in contact with the label). The 

label shall be affixed in such a manner that it cannot be removed 

without destroying or defacing the label, and shall not be affixed 

to any part which is likely to be replaced during the vehicle's 

useful life. For motorcycles, passenger cars, light-duty trucks,. 
and medium-duty vehicles, the label shall not be affixed to any 

equipment which is easily detached from the vehicle. 

• (b) The label shall contain the following information lettered in the 

English language in block letters and numerals which shall be of a 

color that contrasts with the background of the label: 

i. The label heading: "Emission Control Information." 

ii. Full corporate name and trademark of the manufacturer. 

iii Engine family identification, model designation (for 

heavy-duty diesels), and engine displacement (in cubic inches, 

cubic centimeters or liters). 

• iv. Exhaust Emission Control System: Initials may be used such as 

EM - engine modification, AI - air injection, Fl - fuel 

injection. 

v. Engine tune-up specifications and adjustments as recommended 

by the manufacturer, including but not limited to valve lash, 

ignition dwell, ignition timing, idle air fuel mixture setting 

procedure and valve (e.g., idle CO, idle speed drop), high 

idle speed, and, for diesels, initial injection timing, 

advertised horsepower, and fuel rate (in mm3/stroke) at 

advertised horsepower (all as applicable). These 

2. 



specifications shall indicate the proper transmission position 

during tune-up and what accessories, if any (e.g. air 

conditioner), should be in operation, and what systems, if any 

(e.g. vacuum advance, air pump), should be disconnected during 

the tune-up. For gasoline-fueled vehicles, the instructions 

for tune-up adjustments shall be sufficiently clear on the 

label so as to preclude the need for a mechanic or vehicle 

owner to refer to another document in order to correctly 

perfonn the adjustments.

• vi. A vacuum hose routing diagram showing all emissions-related 

• 

and emissions-critical parts that are actuated by vacuum and 

the correct routing of vacuum hoses. This diagram shall 

contain no more than two different vacuum hose routing 

patterns; however, if there are two routings on a single 

diagram each routing must be easily understandable. The hose 

diagram may be separated from the "Emission Control 

Infonnation" label provided that the vacuum hose diagram is 

placed in a visible and accessible position • 

vii. For motorcycles only, any specific fuel or engine lubricant 

requirements (e.g., lead content, research octane number, 

engine lubricant type). 

viii. For heavy-duty engines, the date of engine manufacture (month 

and year). 

ix. An unconditional statement of compliance with the appropriate 

model year California regulations; for example, "This vehicle 

(or en9ine, as applicable) conforms to California regulations 

applicable to ___ model year new ______ (specify 

3. 



motorcycles, passenger cars, light-duty trucks, medium-duty 

vehicles, heavy-duty gasoline engines, or heavy-duty diesel 

engines, as applicable)." For federally certified vehicles 

certified for sale in California the statement must include 

the phrase "confonns to federal regulations and 1s certified 

for sale in California". For Class III motorcycles for sale 

in California, the statement must include the phrase "is 

certified to HC engine family exhaust emission standard 

in California." For incompletf' light-duty truck and 

• incomplete medium-duty vehicles the label shall contain the 

following statement in lieu of the above: 

"This vehicle confonns to California regulations 

applicable to __ model-year new vehicles when 

completed at a maximum curb weight of __ pounds and 

a maximum frontal area of ___ square feet." 

• 
x. For 1985 and subseQuent model year heavy-duty diesel-powered 

engines and 1987 and subsequent model year heavy-duty 

gasoline-powered engines, if the manufacturer is provided an 

alternate useful life period under the provisions of 40 CFR 

86.085-2l(f), the prominent statement: "This vehicle has been 

certified to meet California standards for a useful life 

period of years or ___ miles of operation, whichever 

occurs first. This vehicle's actual life may vary depending 

on its service application." The manufacturer may alter this 

statement only to express the assigned alternate useful life 

in tenns other than years or miles (e.g., hours, or miles 

only). 

4. 



xi. For 1985 and subsequent model year heavy-duty diesel-powered 

engines, the prominent statement: "This engine has a primary 

intended service application as a ____ heavy-duty 

diesel-powered engine." (The primary intended service 

applications are light, medium, and heavy, as defined 1n 40 

CFR 86.085-2.) 

xii. For 1987 and subsequent model year heavy-duty gasoline-powered 

engines, one of the following prominent statements as 

• applicable: 

(1 ) For engines certified to the emission standards which are 

set forth in the table in Title 13, California 

Administrative Code, Section 1956.S(c) and are subject to 

footnote C of that table, the statement: "This engine is 

certified for use in all heavy-duty vehicles." 

• (2) For engines certified in accordance with the second 

sentence of footnote 0 of the table in Title 13, 

California Administrative Code, Section 1956.S(c), the 

statement, "This enaine is certified for use in all 

heavy-duty vehicles. It is certified to the emission 

standards applicable to heavy-duty vehicles with a gross .. 

vehicle weight ratino greater than 14,000 lbs. 0 

5. 



(3) For engines certified in accordance with the first 

sentence of footnote D of the table in Title 13, 

California Administrative Code, Section 1956.B(c), the 

statement: "This engine is certified for use only in 

heavy-duty vehicles with a gross vehicle weight rating 

greater than 14 ,ooo 1 bs." 

Such statements shall not be used on labels placed on vehicles 

or engines which, in fact, do not comply with all applicable 

• California regulations, including assembly-line test 

reQuirements, if any. 

• 

4. The provisions of these specifications shall not prevent a manufacturer 

from also reciting on the label that such vehicle or engine confonns to 

any applicable federal emission standards for new motor vehicles or new 

motor vehicle engines or any other infonnation that such manufacturer 

deems necessary for, or useful to, the proper operation and satisfactory 

maintenance of the vehicle or engine • 

5. As used in these specifications, readily visible to the average person 

shall mean that the label shall be readable from a distance of eighteen 

inches (46 centimeters) without any obstructions from vehicle or engine 

parts (including all manufacturer available optional equipment) except 

for flexible parts (e.g., vacuum hoses, ignition wires) . . Alternatively, 

infonnation reouired by these specifications to be printed on the label 

shall be no smaller than 8 point type size provided that no vehicle or 

engine parts, (including all manufacturer available optional equipment), 

except for flexible parts, obstruct the label. 

6. 



6. The label and any adhesives used shall be designed to withstand for the 

vehicle's total expected life, typical vehicle environmental conditions 

in the area where the label is attached. Typical vehicle environmental 

conditions shall include, but are not limited to, exposure to engine 

lubricants and coolants (e.g. gasoline, motor oil, brake fluids, water, 

ethylene glycol), underhood temperatures, steam cleaning, and paints or 

paint solvents. The manufacturer shall submit, with its certification 

application, a statement attesting that its label.! comply with this 

requirement. 

• 7. The manufacturer shall obtain approval from the Executive Officer for 

all label formats and locations prior to use. Approval of the specific 

tune-up settings is not required; however, the format for all such 

settings and tolerances, if any, is subject to review. If the Executive 

Officer finds that the infonnation on the label is vague or subject to 

misinterpretation, or that the location does not comply with these 

specifications, he or she may require that the label or its location be 

modified accordingly. 

• 8. Samples of all actual production labels used within an engine family 

shall be submitted to the Executive Officer within thirty days after the 

start of production. 

9. (a) The Executive Officer may, upon request, waive or modify any part 

of the requirements of these specifications for the 1979 model year 

if a vehicle or engine manufacturer does not have adequate lead 

time to comply with the aforementioned requirements. 

(b) The Executive Officer may approve alternate label locations or may, 

upon request, waive or modify the label content requirements 

provided that the intent of these specifications are met. 

7. 
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PROPOSED 

State of California 
AIR RESOURCES BOARD 

• California Vehicle Emissions-Related Defects 
Reporting Procedures For 1978 and Subsequent
Model-Year Passenger Cars, Light-Duty Trucks, 

Medium and Heavy-Duty Vehicles, 
and Motorcycles 

• 
Adopted: December 9, 1982 
Amended: April 8, 1985 
Amended: 

NOTE: These procedures are printed in a style to indicate the 
proposed changes. New text is underlined, and deleted 
portions are noted by strike-out. 



State of California 
AIR RESOURCES BOARD 

CALIFORNIA VEHICLE EMISSIONS-RELATED DEFECTS REPORTING PROCEDURES FOR 1978 ANO 
SUBSEQUENT MODEL-YEAR PASSENGER-CARS, LIGHT-DUTY TRUCKS, MEDIUM AND HEAVY-DUTY 
VEHICLES, AND MOTORCYCLES 

A. GENERAL PROVISIONS 

(1) These procedures shall apply to: 

(a) California certified 1978 and subsequent model-year passenger 
cars, light-duty trucks, medium-duty and heavy-duty vehicles, and motorcycles. 

(b) California certified motor vehicle engines used in such vehicles. 

• 
(2) The requirement to report emissions-related defects affecting a given

class or category of vehicles or engines shall remain applicable for the 
useful life of the vehicles or engines. 

(3) For the purposes of these procedures, the following definitions shall 
apply: 

(a) "Useful Life" means: 

(i) In the case of Class I motorcycles and motorcycle engines
(50 to 169 cc or 3.1 to 10.4 cu. in.), a period of use of five years or 12,000 
kilometers (7,456 miles), whichever first occurs. 

(ii) In the case of Class II motorcycles and motorcycle engines 
(170 to 279 cc or 10.4 to 17. 1 cu. in.), a period of use of five years or 
18,000 kilometers (11,185 miles). whichever first occurs. 

• (iii) In the case of Class III motorcycles and motorcycle
engines (280 cc and larger or 17.l cu. in. and larger), a period of use of 
five years or 30,000 kilometers (18,641 miles), whichever first occurs. 

(iv) In the case of 1978 through 1984 model year diesel-powered
heavy-duty vehicles (except medium-duty vehicles), and 1978 through 1984 model 
year motor vehicle engines used in such vehicles, a period of use of five 
years, 100,000 miles, or 3000 hours of operation, whichever first occurs. 

(v) In the case of 1978 through 1987 model year
gasoline-powereaheavy-duty vehicles (exceptmedium-duty vehicles) certified 
using the steady-state emission standards and test procedurest and 1978 
through 1987 model year heavy-duty motor vehicle engines certified using the 
steady-state emission standards and test procedures, a period of use of five 
years or 50,000 miles, whichever first occurs. 



(vi) In the case of 1987 and subse~uent model fear 
gasoline-powered heavy-duty vehicles (except med um-duty veh cles) certified 
to the transient emissi n and rs and test procedures, and l987 and 
subse 
trans 
years 

f¥Hvii) In the case of 1985 and subsequent model year
diesel-powered heavy-duty vehicles (except medium-duty vehicles), and 1985 and 
subsequent model year motor vehicle engines used in such vehicles, a period of 
use of eight years or 110,000 miles, whichever first occurs, for light,
heavy-duty diesel-powered vehicles; eight years or 185,000 miles, whichever 
first occurs, for medium, heavy-duty diesel-powered vehicles; and eight years 
or 290,000 miles, whichever first occurs, for heavy, heavy-duty diesel-powered
vehicles; or any alternative useful life period approved by the Executive 
Officer. (The classes of light, medium, and heavy, heavy-duty diesel-powered
vehicles are defined in 40 CFR 86.085-2.) 

• f¥4)(viii) In the case of light-duty and medium-duty vehicles 
certified under the Opt1onal 100,000 Mile Certification Procedure, and motor 
vehicle engines used in such vehicles, a period of use of ten years or 100,000 
miles, whichever first occurs. 

f¥441(ix) In the case of all other light-duty; and medium-duty
aAe-~ea¥y-eYty vehicles, and motor vehicle engines used in such""'vehicles, a 
period of use of five years or 50,000 miles, whichever first occurs. For 
those passenger cars, light-duty trucks and medium-duty vehicles certified 
pursuant to Title 13, California Administrative Code, Section 1960.15, the 
useful life shall be seven years, or 75,000 miles, whichever first occurs; 
however, the manufacturer's reporting and recall responsibility beyond 5 years 
or 50,000 miles shall be limited, as provided in Section 1960.15. 

(bl "Emissions-Related Defect" shall mean a defect in design,
materials, or workmanship in a device, system, or assembly described in the 
approved application for certification which affects any parameter,
specification, or component enumerated in Appendix I. Excepted are defects in 
devices, systems and assemblies which the Executive Officer has deleted from 
the manufacturer's list of warranted parts pursuant to Section 2036(f),
Title 13, California Administrative Code. 

(c) Quarterly reports shall refer to the following calendar 
periods: January 1 - March 31, April 1 -June 30, July 1 -September 30, 
October 1 -December 31. 

(d) "Days" shall mean nonnal working days when computing any period
of time, unless otherwise noted. 

(e) "Vehicle or engine manufacturer" means the manufacturer granted 
certification for a motor vehicle or motor vehicle engine. In the case of 
motor vehicles for which certification of the exhaust and evaporative emission 
control systems is granted to different manufacturers, the defect reporting
responsibility shall be assigned accordingly. 
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(f) "Voluntary Emissions Recall" shall mean an inspection, repair,
adjustlllent, or modification program voluntarily initiated and conducted by a 
manufacturer to remedy any emissions-related defect or nonconfonnity for which 
direct notification of vehicle or engine owners has been provided. 

(g) "Ordered Emissions Recall" shall mean an inspection, repair,
adjustment, or modification program required by the Board and conducted by the 
manufacturer to remedy any emissions-related defect or nonconformity for which 
direct notification of vehicle or engine owners has been provided. 

(h) "Ultimate purchaser" shall be defined as provided in Section 
39055.5 of the Health and Safety Code. 

B. DEFECT INFORMATION REPORTS 

(1) A manufacturer shall file a defect infonnation report whenever: 

• (a) On the basis of data obtained subsequent to the effective date 
of these regulations, the manufacturer detennines in accordance with 
procedures established by the manufacturer to identify safety-related defects 
(pursuant to 15 u.s.c. 1381 et seq., as amended) that a specific
emissions-related defect exists in twenty-five or more vehicles or engines of 
the same model year; or 

(b) The Executive Officer, with cause, requests such report,
irrespective of when the defects were detected. 

(2) No report shall be filed under these procedures for any
emissions-related defect corrected prior to the sale of the affected vehicles 
or engines to an ultimate purchaser. 

• 
(3) Defect information reports required under subsection B.(l)(a) of 

these procedures shall be submitted not more than 15 working days after an 
emissions-related defect is found to affect twenty-five vehicles or engines of 
the same model year. Defect infonnation reports requested under subsection 
B.{l)(b) of these procedures shall be submitted not more that 30 working days
after the request is received. Items of infonnation required by subsection B 
(4) of these procedures that are either not available within that period or 
are significantly revised shall be submitted as they become available. 

(4) Except as provided in subsection B (3) of these procedures, each 
defect report shall contain the following infonnation in substantially the 
fonnat outlined below: 

(a) The manufacturer's corporate name. 

(b) A description of the defect. 

(c) A description of each class or category of vehicles or engines
potentially affected by the defect including make, model, model year, and such 
other infonnation as may be required to identify the vehicles or engines
affected. 
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(d) For each class or category of vehicle or engine described in 
response to subsection B (4)(c) of these procedures, the following shall also 
be provided: 

(i) The number of vehicles or engines known or estimated to 
have the defect and an explanation of the means by which this number was 
determined. 

(ii) The address of the plant(s) at which the potentially
defective vehicles or engines were produced. 

(e) An evaluation of the emissions impact of the defect and a 
description of any driveability problems which a defective vehicle might
exhibit. 

(f) Available emissions data which relate to the defect. 

• (g) An indication of any anticipated manufacturer follow-up • 

C. VOLUNTARY EMISSIONS-RELATED RECALL 

(1) When any manufacturer initiates a voluntary emissions recall campaign
involving twenty-five or more vehicles or engines, the manufacturer shall 
submit a report describing the manufacturer's voluntary emissions recall plan 
as prescribed by these procedures within 15 working days of the date owner 
notification was begun. The report shall contain the following: 

(a) A description of each class or category of vehicle or engine
recalled including the number of vehicles to be recalled, the model year, the 
make, the model, and such other infonnation as may be required to identify the 
vehicles or engines recalled. 

• 
(b) A description of the specific modifications, alterations, 

repairs, corrections, adjustments, or other changes to be made to correct the 
vehicles or engines affected by the emissions-related defect • 

(c) A description of the method by which the manufacturer will 
detennine the names and addresses of vehicle or engine owners and the method 
by which they will be notified. 

(d) A description of the procedure to be followed by vehicle or 
engine owners to obtain correction of the nonconformity. This shall include 
designation of the date on or after which the owner can have the nonconfonnity
remedied, the time reasonably necessary to perform the labor to remedy the 
defect, and the designation of facilities at which the defect can be remedied. 

(e) If some or all of the nonconforming vehicles or engines are to 
be remedied by persons other than dealers or authorized warranty agents of the 
manufacturer, a description of the class of persons other than dealers and 
authorized warranty agents of the manufacturer who will remedy the defect. 
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(f) Three copies of the letters of notification to be sent to 
- vehicle or engine owners. 

(g) A description of the system by which the manufacturer will 
assure that an adequate supply of parts will be available to perfonn the 
repair under the remedial plan including the date by which an adequate supply
of parts will be available to initiate the repair campaign, the percentage of 
the total parts requirement of each person who is to perfonn the repair under 
the remedial plan to be shipped to initiate the campaign, and the method to be 
used to assure the supply remains both adequate and responsive to owner demand. 

(h) Three copies of all necessary instructions to be sent to those 
persons who are to perfonn the repair under the remedial plan. 

(i) A description of the impact of the proposed changes on fuel 
consumption, driveability, and safety of each class or category of vehicles or 
engines to be recalled. 

• (2) The manufacturer shall not condition eligibility for repair on the 
proper maintenance or use of the vehicle except for strong and compelling 
reasons and with the approval of the Executive Officer; however, the 
manufacturer shall not be obligated to repair a component which has been 
removed or altered so that the remedial action cannot be performed without 
additional cost. 

(3) The manufacturer shall require those who perfonn the repair under the 
voluntary recall to affix a label to each vehicle or engine repaired, or, when 
required, inspected under the voluntary recall. 

(a) The label shall be placed in such location as aproved by the 
Executive Officer consistent with State law and shall be fabricated of a 
material suitable for the location in which it is installed and which is not 
readily removable intact. 

(b) The label shall contain: 

(i) the voluntary recall campaign number; and 

(ii) A code designating the campaign facility at which the 
repair, or inspection for repair, was performed. 

(4) The notification of vehicle or engine owners shall contain the . 
following statement, "Your (vehicle or engine) (is or may be) releasing air 
pollutants which exceed (California or California and Federal) standards". 

(5) Unless otherwise specified by the Executive Officer, the manufacturer 
shall report on the progress of the voluntary recall campaign by submitting
subsequent reports for six consecutive quarters commencing with the quarter
after the voluntary emissions recall campaign actually begins. Such reports
shall be submitted no later than 25 working days after the close of each 
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calendar quarter. For each class or category of vehicle or engine subject to 
the voluntary emissions recall campaign, the quarterly report shall contain 
the: 

(a) Emissions recall campaign number designated by the manufacturer. 

(b) Date owner notification was begun, and date completed. 

{c) Number of vehicles or engines involved in the voluntary
emissions recall campaign. 

(d) Number of vehicles or enqines known or estimated to be affected 
by the emissions-related defect and an-explanation of the means by which this 
number was dPtermined. 

(e) Number of vehicles or engines inspected pursuant to the 
voluntary emissions recall plan.

• (f) Number of inspected vehicles found to be affected by the 
emissions-related defect. 

(g) Number of vehicles actually receiving repair under the remedial 
plan. 

(h) Number of vehicles detennined to be unavailable for inspection 
or repair under the remedial plan due to exportation, theft, scrapping, or for 
other reasons (specify). 

(i) Number of vehicles or engines determined to be ineligible for 
remedial action due to removed or altered components. 

(j) Three copies of any service bulletins transmitted to dealers 
which relate to the defect to be corrected and which have not previously been 

• 
reported. 

(k) Three copies of all communications transmitted to vehicle or 
engine owners which relate to the defect to be corrected and which have not 
previously been submitted. 

(6) If the manufacturer detennines that any of the infonnation requested
in B (4) of these procedures has changed or was incorrect, revised information 
and an explanatory note shall be submitted. Answers to paragraphs C (5) (c),
(d), (e), (f), (g), (h), and (i) of these procedures shall be cumulative 
totals~ 

(7) The manufacturer shall maintain in a form suitable for inspection,
such as computer information storage devices or card files, the names and 
addresses of vehicle or engine owners: 

(a) To whom notification was given; 

(b) Who received remedial repair or inspection under the remedial 
plan; and 
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(c) Who were detennined not to qualify for such remedial action when 
- eligibility is denied due to removed or altered components. 

(8) The records described in subsection C (7) of these procedures shall 
be made available to the Executive Officer or his or her authorized 
representative upon request. 

(9) The reports required by these procedures shall be sent to: Chief, 
Mobile Source GeAtPe+ Division, 9528 Tel star Avenue, El Monte, 
California 91731. 

(10) The infonnation gathered by the manufacturer to compile the reports
required by these procedures shall be retained for not less than one year
beyond the useful life of the vehicles or engines and shall be made available 
to authorized personnel of the Air Resources Board upon request. 

• 
(11) The filing of any report under the provisions of these procedures

shall not affect a manufacturer's responsibility to file reports or 
applications, obtain approval, or give notice under any provisions of law• 

(12) The act of filing an Emissions Defect Infonnation Report pursuant to 
these procedures is inconclusive as to the existence of a defect subject to 
Section 43204 of the Health and Safety Code and its implementing regulations.
A manufacturer may include on each page of its Emissions Defect Infonnation 
Report a disclaimer statin~ that the filing of a Defect Infonnation Report 
pursuant to these regulations is not conclusive as to the applicability of 
Section 43204 of the Health and Safety Code and its implementing regulations • 

• 
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From . 

State of California 

Memorandum 

Dote July 21, 1986 

Subject: Nonsubstantial Mod
ification to April 25, 
1986 Amendments to 
Title 13, California 
Administrative Code, 
Section 1956,8 

This is to memorialize that I have made a nonsubstantial 
modification to the April 25, 1986 amendments to Title 13, 
California Administrative Code, Section 1956.8. 

• 
As a minor aspect of broader comments regarding the 

standards applicable to heavy-duty trucks certified as medium-duty 
vehicles, General Motors (GM} recommended that the provisions 
allowing medium-duty vehicle certification of trucks "less than 
10,000 pounds" gross vehicle weight rating (GVWR} should be 
expanded to cover trucks "not exceeding 10,000 pounds• GVWR. GM 
indicated that the change would enable a manufacturer to certify a 
heavy-duty truck to the medium-duty standard and simultaneously 
call it a 10,000-pound truck rather than a 9,999-pound truck. 

Following the April 24, 1986 Board hearing, the staff 
compared the "less than 10,000 pounds" GVWR language in present 
Section 1956.8(c} to the analogous language in the United States 
Environmental Protection Agency (EPA) regulations, 40 CFR Section 
86.085-l(b). The EPA regulation is among those incorporated by 
reference by the Board's test procedures. 40 CFR Section 
86.085-l(b} permits light-duty truck certification of heavy-duty 
vehicles "10,000 pounds GVWR or less." 

• I have concluded that, particularly in light of the 
overall goal of the regulatory package to align more closely the 
California regulations with the federal regulations, it is 
appropriate for the ARB regulations to define the weight 
categories of heavy-duty trucks eligible for treatment as 
medium-duty vehicles in the same manner as the EPA regulations. 
The existing slight divergence appears to have resulted from a 
drafting oversight. Therefore, I have made a nonsubstantial 
change to Title 13, California Administrative Code, Section 
1956.8(e) as amended to provide that medium-duty vehicle 
certification is permitted for trucks of "10,000 pounds or less• 
maximum GVWR. 

cc: Board Members 



State of California 

Memorandum 

From 

• 

• 

Gordon Van Vleck 
Secretary 
Resources Agency 

/./,'/I~ rt'~~ 
nrarol , olmes 

oard :Secretary 
:; Air Re rces Board 

Pursuant 
compliance with Air 

Date ,August 27, 1986 

Subject , Fi 1 in g o f Not ice 
of Decisions of 
the Air Resources 
Board 

to Title 17, Section 60007 (b), and in 
Resources Board certification under Section 

21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comments raised during the comment 
period. 

ATTACHMENTS 
85-77 
85-78 
85-80 
86-4 
86-25 
86-43 
86-44 
86-45 



State of California 
AIR RESOURCES BOARD 

Resolution 86-45 

April 25, 1986 

Agenda Item No.: 86-5-3 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board ( the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Sections 43013, 43101, and 43104 of the Health and Safety Code 
authorize the Board to adopt emissions standards and test procedures to 
control air pollution caused by motor vehicles;

• WHEREAS, following an August 23, 1984 hearing, the Board adopted Section 
1956.8, Title 13, California Administrative Code, which established exhaust 
emission standards and test procedures for 1985 and subsequent model 
heavy-duty diesel-powered engines and vehicles (the "Heavy-Duty Diesel 
Standards and Test Procedures"); 

w~EREAS, the Heavy-Duty Diesel Standards and Test Procedures generally
incorporate the transient cycle test procedures established by the 
United States Environmental Protection Agency (EPA), include an exhaust 
emission standard of 5.1 grams per brake horsepower hour (g/bhp-hr) for oxides 
of nitrogen (NOx), and do not contain an exhaust emission standard for 
particulate (PM); 

WHEREAS, in 1985 the EPA amended the federal exhaust emission standards for 
1988 and subsequent model heavy-duty diesel-powered engines and vehicles to 

• 
include standards for PM of 0.60 g/bhp-hr for 1988-1990 models, 0.25 g/bhp-hr
for 1991-1993 models other than urban bus engines, 0.10 g/bhp-hr for 1991-1993 
model urban bus engines, and O. 10 g/bhp-hr for the 1994 and later model years; 

WHEREAS, the 1985 EPA amendments also established heavy-duty diesel NOx 
emission standards of 6.0 g/bhp-hr for 1988-1990 models and 5.0 g/bhp-hr for 
1991 and subsequent models, and allowed emission averaging for both the PM and 
NOx standards for the 1991 and later model years; 

WHEREAS, the staff has proposed amendments to the Heavy-Duty Diesel Standards 
and Test Procedures which would establish PM and NOx emission standards for 
the 1988 and subsequent model years reflecting the corresponding federal PM 
and NOx standards; 

WHEREAS, the amendments proposed by staff would a 1 so contain an option for 
certifying to the 1988 PM and NOx standards one year early in 1987, permit 
particulate but not NOx averaging starting with the 1991 model year, 
incorporate the federal smoke and opacity standards, and incorporate recent 
changes to the federal test procedures; 



-2-

• 

• 

WHEREAS, the California Environmental Quality Act and Board regulations
require that an action not be adopted as proposed where it will have 
significant adverse environmental impacts and alternatives or feasible 
mitigation measures to the proposed action are available which would 
substantially reduce or avoid such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (coD111encing with Section 
11340), Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

The proposed PM and NOx emission standards for 1988 and subsequent model 
year heavy-duty diesel-powered engines and vehicles, and the other 
amendments proposed by staff, as set forth in Attachments A and B, are 
technologically feasible and cost effective; 

The proposed amendments will more closely align the California 
Heavy-Duty Diesel Standards and Test Procedures with the revised federal 
standards and test procedures, thereby helping to assure the 
continuation of California's waiver of preemption under Section 209 of 
the Clean Air Act; 

The option of certification to the 1988 exhaust emission standards one 
year early will allow manufacturers designing new engines for the 1987 
model year to avoid the need to retest the engines for the 1988 model 
year; 

Particulate emissions averaging for 1991 through 1995 model engines will 
provide manufacturers with flexibility to certify engines that are more 
difficult to control, thereby lessening the potential rate of model 
unavailability; 

The projected cost increases for heavy-duty diesel engines and vehicles 
resulting from the proposed amendments will be largely if not completely
offset by associated fuel savings; 

The proposed amendments will result in increasing overall reductions of 
PM emissions starting in 1988 and NOx emissions starting in 1996; 

The proposed amendments will result in a significant adverse 
environmental impact, in that NOx emissions from 1987 or 1988 through
1990 engines will increase; this impact will be partially mitigated by 
the long-term NOx emissions reductions stemming from the 1991 and 
subsequent model standards; 

The PM emissions reductions from 1988-1990 model heavy-duty diesel 
engines, when balanced with the NOx emissions increases from such 
vehicles, will result in an overall net environmental benefit; there 
are no feasible mitigation measures or alternatives available which 
would substantially reduce the significant adverse impacts from the NOx 
emissions increase while maintaining the benefits of the PM emissions 
reductions. 
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NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendments 
to Section 1956.8 of Title 13, California Administrative Code, as set forth in 
Attachment A hereto. 

BE IT FURTHER RESOLVED that the Board hereby approves the amendments to the 
"California Exhaust Emission Standards and Test Procedures for 1985 and 
Subsequent Model Heavy-Duty Diesel-Powered Engines and Vehicles" as set forth 
in Attachment B hereto. 

• 
BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt
Section 1956.8, Title 13, California Administrative Code, and the incorporated 
test procedures, as set forth in Attachments A and B, after making them 
available to the public for a period of 15 days, provided that the Executive 
Officer shall consider such written comments as may be submitted during this 
period, shall make such modifications as may be appropriate in light of the 
corrments received, and shall present the regulations to the Board for further 
consideration if he determines that this is warranted. 

BE IT FURTHER RESOLVED that the Board hereby determines that the amendments 
approved herein will not cause the California emission standards, in the 
aggregate, to be less protective of public health and welfare than applicable
federal standards, will not cause the California requirements to be 
inconsistent with Section 202(a) of the Clean Air Act, and raise no new issues 
affecting previous waiver determinations of the Administrator of the 
Environmental Protection Agency pursuant to Section 209(b) of the Clean Air 
Act. 

• 
BE IT FURTHER RESOLVED that the Executive Officer shall forward the amended 
regulation to the Environmental Protection Agency with a request either for 
confirmation that the amendments are within the scope of an existing waiver, 
or for issuance of a new waiver, pursuant to Section 209(b)(l) of the Clean 
Air Act. 

BE IT FURTHER RESOLVED that the Board hereby directs the staff to further 
evaluate more stringent standards for 1991 and later heavy-duty diesel 
engines, and to report back to the Board with its recommendations as soon as 
feasible. 

BE IT FURTHER RESOLVED that the staff is directed to take appropriate action 
to credit the emissions reductions provided by this action to California's 
corrrnitment to reasonable extra efforts to attain the national ambient air 
quality standards for ozone in the South Coast Air Basin, in Ventura County,
and in other parts of the state for which it is shown that reductions in the 
emissions of nitrogen oxides will reduce ambient ozone concentrations. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-45, as adopted by
the Air Resources Board • 

./Harold Holm~s:; Board Secretary 
i l1// 



Amend Title 13, California Administrative Code, Section 1956.8 to 

read as follows:l1 

1956.8 Exhaust Emission Standards and Test Procedures--1985 and 

Subsequent Model Heavy-Duty Engines and Vehicles. 

(a) The exhaust emissions from new 1985 and subsequent model 

heavy-duty diesel-powered engines, except engines used in medium-duty 

vehicles, shall not exceed: 

• 
Exhaust Emission Standards 

(~rams per brake horsepower-hour) 

Carbon Oxides of 
Model Year Hydrocarbons Monoxide Nitrogen Particulates 

:i.98e-aRe l.3 15.5 5. l 
s1:1ese4:11:1eRt 
1985-1986 

1987* l. 3 15.5 5. l 

1988-1990 1.3 15.5 6.0 0.60 

1991-1993 1.3 15.5 5.0 0.25** 
0.10*** 

• 
1994 and 1.3 15.5 5.0 0.10** 
subsequent 

* As an option a manufacturer may elect to certify to the 1988 model year 
- emisson standards one year early, for the 1987 model year. 

~ Emissions averaging may be used to meet this standard, through the 1995 
model year only. M~weiefilaietinlne Averaging is Yf!!YZ~!ZP9 
restricted to within each useful life subclass. Emissions from 
engines used in urban buses shall not be included in the averaging 
program. 

*** This standard applies to urban bus engines only. 

l. The Board is also scheduled to consider on April 24, 1986 separately 
noticed amendments to Section 1956.8 regarding heavy-duty gasoline-powered
engines and vehicles. The amendments would add new subsections (c) and 
(d), reletter existing subsections (c) and (d), and make a change to 
existing subsection (d) not affecting diesel-powered engines and 
vehicles. Any amendments made pursuant to the separate notice would be 
included in the regulation. 



(b) The test procedures for detennining compliance with standards 

applicahle to 1985 and subsequent heavy-duty diesel models are set forth in 

the "California Exhaust Emission Standards and Test Procedures for 1985 and 

Subsequent lvlodel Heavy-Duty Diesel-Powered Engines and Vehicles," adopted 

April 8, 1985, as last amended 

(c) A manufacturer may elect to certify heavy-duty diesel vehicles of 

less than 10,000 pounds maximum gross vehicle weight rating as medium-duty 

vehicles under Section 1960.l of this chapter, in which event the heavy-duty 

emission standards and test procedures in this section shall not apply.

• (d)(l) In 1985 and future years, the executive officer may authorize 

use of engines certified to meet federal emission standards, or which are 

demonstrated to meet appropriate federal emission standards, in up to a total 

of lOD heavy-duty vehicles, including both gasoline- and diesel-powered 

heavy-duty vehicles, in any one calendar year when the executive officer has 

detennined that no engine certified to meet California emission standards 

exists which is suitable for use in the vehicles. 

{2) In order to qualify for an exemption, the vehicle manufacturer 

shall submit, in writing, to the executive officer the justification for such 

exemption. The exemption request shall show that, due to circumstances beyond 

the control of the vehicle manufacturer, California certified engines are 

unavailable for use in the vehicle. The request shall further show that 

redesign or discontinuation of the vehicle will result in extreme cost 

penalties and disruption of business. In evaluating a reouest for an 

exemption, the executive officer shall consider all relevant factors, 

including the number of individual vehicles covered by the request and the 

anti-competitive effect, if any, of granting the request. If a request is 

I-2 
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denied, the executive officer shall state in writing the reasons for the 

den1 al. 

(3) In the event the executive officer determines that an applicant may 

meet the criteria for an exemption under this subsection, but that granting 

the exemption will, together with previous exemptions granted, result in over 

100 vehicles hein~ permitted under this subsection to use non-California 

enoines in heavv-dutv vehicles in any one calendar year, the exemption may be 

granted only by the state board, under the criteria set forth herein. 

tJOTE: Authority cited: Section 39600 and 39601, Health and Safety Code. 
Reference: Sections 39002, 39003, 43000, 43013, 43100, 43101 and 43104, 

• Health and Safety Code • 

• 
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PROPOSED 

State of California 
AIR RESOURCES BOARD 

CALIFORNIA EXHAUST EMISSION STANDARDS AND TEST PROCEDURES 
FOR 1985 AND SUBSEQUENT MODEL 

HEAVY-DUTY DIESEL-POWERED ENGINES ANO VEHICLES 

• Adopted: April 8, 1985 
Amended: 

NOTE: This document is printed in a style to indicate proposed 
changes to the version as adopted April 8, 1985. Proposed new 
language is underlined, and proposed deletions are indicated by 
strikeouts. 

• 
The document incorporates by reference various sections of the Code 
of Federal Regulations, some with modifications. California 
nrovisions which replacP specific federal provisions are denoted by 
the words ''DELETE" for the federal lanouaqe and "REPLACE WITH" for 
the new California lanouaoP. The svmb61s."*****" and" •.. " mean 
that the remainder of the federal text for a specific section, 
which is not shown in these procerures, has been included by
reference, with only the printed text changed. For those portions 
of the referenced federal provisions that are proposed to be 
changed by the present amendments, and for those portions~. 
proposed deletions from the federal language are indicatect-----i,y
slashes and proposed additions are indicated by double underline. 
Federal regulation sections which are not listed have not been 
proposed as part of the procedures. 

Additional language has been added pursuant to a modification 
approved by the Board on April 25, 1986. The additional language 
is included in the second paraaraph of text and is both underlined 
arr enclosed in brackets. 



• 
pertain to oxiaes of nitrooen emission averaainq shall not 'cable to 
these rocedures. edera contained ,n t 
1de ' rtain em1ss1on ave 

CALIFORNIA EXHAUST EMISSION STANDAPDS AND 
TEST PROCEDURES FOR 1985 AND SUBSEQUENT MODEL 

HEAVY-DUTY DIESEL-POWERED ENGINES AND VEHICLES 

The followina provisions of Subparts A. I, and N, Part 86, Title 40, Code of 
Federal Regulations, as adopted or amended by the U.S. Environmental 
Protection Aqency on the date listed, and only to the extent they pertain to 
heavy-duty diesel-po~·ered engines and vehicles, are adopted and incorooratPd 
herein by this reference as the Ca 1 i forni a Exhaust Ell'i ssi on Standards and Test 
Procedures for 1985 and Subsequent Mode1 Heavy-Duty Di ese1-Powered Engines and 
Vehicles, except as altered or replaced by the provisions set forth below. 

The federal reaulations contained in the Subparts identified above which 

Suhnart A, GPnPral Provisions for Emission P.eaulations for 1977 and Later 
Model Year Ni>w Lioht.-Duty VehiclPs, 1977 and L.ater Model Year New Light-Duty 
Trucks, and for 1977 and Later Model Year New Heavy-Duty Engines. 

~86.085-1 General Applicability. May--l9,-:J986 March 15, 1985. 

* * * * * 
ill ...GVWR or less to the 1JQ~t~~~ttltfdt~ 
medium-duty vehicle exhaus~ emission standards. Hea)a_-duty ••• 

* * * * * 

• 
(e) ••• projected combined California sales of passenger cars, 
light-duty trucks, medium-duty vehicles and heavy-duty E>ngines in its 
product line are fewer than 3000 units for the model. •• 

* * * * * 
t86.085-2 Definitions. November 16, 1983. 

* * * * * 

"Administrator" DELETE 
RE PLACE WITH: 
''Administrator'' means the Executive Officer of the Air Resources Board. 

* * * * * 

"Certificate of Conformity" DELETE 
REPLACE WITH: 
"Certificate ot Confonnity" means "Executive Order" certifying vehicles 
for sale in California. 



"Certification'' DELETE 
REPLACE WITH: 
"Certific11tion11 rnean!: r.Prtification as defined in Section 39018 ot the 
Hea 1th 11 rd S;,fe ty Cor1P. 

* * * * * 

"Heavy-Duty Engine" DELETE 
REPLACE WITH: 
"Heavy-duty engine" means an engine which is used to propel a heavy-duty
vehicle. 

"Heavy-Duty Vehicle" DELETE 
REPLACE WITH: 
"Heavy-duty vehicle" means any motor vehicle having a manufacturer's 
gross vehicle weight ratino greater than 6,000 pounds, except passenger 
cars. 

• * * * * * 

"Medium-duty vehicle" means any heavy-duty vehicle havino a 
manufacturer's gross vehicle weight rating of 8500 pounds or less. 

* * * * * 
"Useful life" means: 

* * * * * 
(f) Dl:LETE 
PE PLACE WITH: 

• 
(f) The useful-life period for purposes of the emissions defect 
warranty shall be a period of 5 years/100,000 miles, whichever 
first occurs, for all heavy-duty diesel-powered engines. However, 
in no case may this peri oo be less than the manufacturer's basic 
mechanical warranty period for the engine family. 

* * * * * 
!86.088-2 Definitions. March 15, 1985. 

rn6.091-2 Definitions. March 15 1985. 

i86.078-3 Abbreviations. January 21, 1980. 

~86.084-4 Section numbering; construction. September 25, 1980. 

~86.084-5 General Standards; increase in emissions; unsafe conditions. 
11 over;ibe r 2 , 1982. 

~86.078-7 Maintenance of records; submittal of information; right of entry. 
November 2, 1982. 
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!86.085-11 Exhaust emissions from new 1985 and later model year diesel 
heavy-duty enqines. November 16. 1983. 

* * * * * 
(a)(l)(iii) Oxides of Nitrogen. 5.1 grams per .•• 

* * * * * 
( b) OF.LF.TE 
PI PLACE WITH: 
(b) At the option of the manufacturer, the standards set forth in 
~tion 86.08$-11 a)(l) can replace the standards set forth 

e to new 
engines on y. 

• 
* * * * * 

( d) in Subpart N of this part to ascertain ••• 

* * * * * 
~86.088-11 Emission standards for 1988 and later model year diesel 

heavy-duty enqines. March 15, 1985. 

~86.091-11 Emission standards for 1991 and later model year diesel 
heavy-duty engines. March 15, 1985. 

* * * * * 
(a)(l)(iv)(C) ••. famil articulate limits may not exceed 0.60 ram er 

• 
ra e orsepower- our. eav~-dut~ d1ese enq1nes converted to methanol 

_f_yel m~y be used t_o comp1v wth Fe ot_ban basJ[artlculate standard a11cl 
max_ be y_se_d in the a_veragi119_ pr~gram. Such engines must comti1y with 
all applicable heavy-duty diesel engine emission standards and test 
proc«'du-res in__th~_s J>§r_:t. - - - - - -

* * * * * 
t86.094-ll Emission standards for 1994 and later model year diesel 

heavy-duty engines. March 15. 1985. 

* * * * * 

m _v __ e _t!_~e_ 1_n _ e a_ve_ra9,1 nq program, uc en91 nes mus <:_omp y w1 
all apnlicable heavy-duty diesel engi~e emission standards and test 
o_rocedures- fn this-P-art. 

* * * * * 
I86.080-12 Alternative certification procedures. Apri 1 17, 1980. 

- 3 -
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~86,Q82-l4 !86.084-14 Small-volume manufacturers certification procedures. 
~e¥elll6ef'-2;-;gg2 January 31, 1985. 

* * * * * 

(b)(l) ..• produced by manufacturers with California sales (for the 
model year in which certification is sought) of fewer than 3,000 units 
(PC, LDT, MDV, and HDE combined). 

* * * * * 
(c)(4)tt1 DELETE 
REPLACE WITH: 
(c)(4)f4i tRe-fllilRHfae*.~f'ef' Small volume manufacturers shall include in 
its recorr,s all of the infonnation that EPA requires in ~6,Q82.2+ 
~86.084.21 ef-tRtS-~He,a~t. This infonnation will be considered part of 

• the manufacturer's application for certification . 

* * * * * 

(c)(7)(i)fB1(C) .•. determines and prescribes based on design 
specificatiori's"or sufficient control over design specifications, 
development data, in-house testing procedures, and in-use experience. 
However. 

* * * * * 
(c)(ll)(ii)(D)(l) •.. We project the total California sales of vehicles 
(en!lines) subject to this subpart to be fewer than 3,000 units. 

* * * * * 

• 
fe ➔ t+~ ➔ ttt1fQ ➔ f61-QEbEtE 
REPtAbE-WHM+ 
fe1fiiit441fBife1-A-stateffleAt-tRat-easee-eA-tRe-~aRtifaetHf'ef's-elll4ss4eA
test4A~-tRe-¥eR4eles-se+e-eelfll'lY-w4tR-tRe-R4~R-ait~tHee-effl4ss4eR 
f'e~1:14 f'effleflts. 

;t ;t ;t 

(c)(13)(ii) ••• affect vehicle emissions. All running changes which do 
not ar,verselv affPct e!"'issions or the emissions control system 
durahili~y are deemer. approved unless disapproved by the Executive 
Officer within 30 days of the implementation of the running change.
This 

* * * * * 
t86.085-20 Incomplete vehicles, classification. January 12, 1983. 

$86.085-21 Application for certification. -NeYefflee~-te;-+986 December 10, 1984. 
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• 

• 

i86. 087-21 A eel icati on for certification. November 16 1 1983. 

186. 088-21 Aeelication for certification. March 15, 1985. 

~86, 091-21 Aeelication for certification. March 15 I 1985, 

!86,085-22 Approval of application for certification; test fleet selections; 
detenninations of parameters subject to adjustment for certification and 
Selective Enforcement Audit, adequacy of limits, and physically 
adjustable ranqes. Ne~emee~-~e;-~986 August 30, 1985. 

DELETE any reference to Selective Enforcement Audit. 

~86.085-23 Required data. NeveffleeF-le;-+986 March 15, 1985. 

* * * * * 
(b)(l)(ii) •.• useful life of the engine. Such data shall be submitted 
to the executive officer for review. If the durability test method is 
accepted by EPA, it shall also be accepted by ARB, subject to the 
following condition. If, after certification for the first model year 
in which the methor1 is used, the executive officer detennines that a 
manufacturer's durahil ity test procedures do not confonn with good 
engineerinq practices, the executive officer may require changes to that 
manufacturer's durability test procedures for subsequent model years. 
The manufacturer's revised durability test procedures shall be submitted 
to the executive officer for review and approval. 

* * * * * 
W6.087-23 Reouired data. NevemeeF-+e,-+9g6 March 15, 1985. 

* * * * * 
(b)(l)(ii) ••• useful life of the enqine. Such data shall be submitted 
to the executive officer for review. If the durability test method is 
_ acceo!ed by EPA, it shall a1so be acc_ei_te_d hy ARB, subject__to the 
f_ollowin<Lcondition. If. ~fter c~rtification for the__first mod~l x_ear 
in which the method is used, the executive officer detennines that a 
manl!__facti.irefTs durabi ITty test procedures do not conf~nn with sg,od 
~n_gi neeri ng practices, the executive officer may requi re changes to 
;~at manufacturer's durability test procedures for subsequent model 
years. The manufacturer's revised durab-il fty test orocedures shalf be 
submitted fo the executive officer for revi ~\_'./ and approva1. -

* * * * * 
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!86.088-23 RequirPd data. July 19 1985. 

* * * * * 
(b)(l)(ii) •.. useful life of the enQine. Such data shall be submitted 

to the executive officer for review, If the durabi 1ity test method is 
acce_l(t~p b¥_TPA,_ ft shalr also be- a~c~R1_ed-1?,y ARBLs-iibiecf to_the -

followiQg,__condition. _ If!.,_ ~ft~r certification for the__firg model-1,ear 
_in whi~~ the method is used, tlie executive offfcer detennines that a 
manufactur~_r's durabi 1fty_ -tesf-procedures do not cg_~_fonn -with w,d 
eqgj_neeri~qyracti½es, the executive offic~r mav require changes to 
_that many_factuijyr s durabil ilX_ tes~_2-_rocedu_r~s for _subse_mient m~del 
years._ The manufactur~ revised durabiTity test proceduressha11 be 
J_Ub~1t\~d fo the ~eXecutiv-e offfcer_-ror revTew-and aio~~ova:,-.: - -· -- -

* * * * * 

• (f) DELETE 

** * * * 

~ 86.091-23 Required data. July 19, 1985. 

* * * * * 
(b)(l)(ii) ••. useful life of the en9ine. Such data shall be submitted 

• 

to the executive officer for review. If the durability test method is 
--~<:_CPJl!_Pc! b_.... E~.--:h shaTl --a,_so b._P a_<:_cepted by ARB. subject to th~ 
folfow,no condition. If. after certification for the first modef vear 
-in whf h the method is used - -he exe utive officer d ennines that a -
manufa~turerrs durabITTty test_,Rrocedures do not confonn wft good 
_@gine~ring practices, the executive officer mav require chan,,g~s to 
that manufacturen durability test orocedures for subsequent model 
x,ears, The manufacturer's revised durability test procedures shal f be 
submitted to the executive officer for review and approval~ 

* * * * * 

~86,085-24 Test vehicles and engines. .lafltHH)•--l2,--l9B6 January 31, 1985. 

* * * * * 
( e )( 1)( i ) DELETE 
REPLACE WITH: 
(e)(l)(i) a combined total of 3000 California passenger cars, light-duty 
trucks, mediuw-duty vehicles, and heavy-duty encines, 
(e)(l)(ii) DELETE 
(e)(l)(iii) DELETE 
(e)(l)(iv) DELETE 
(e)(l)(v) DELETE 
(e)(l)(vi) DELETE 
(e)(2) .•. total sales of fewer than 3,000... 

- 6 -



* * * * * 
(f) ... submitted. Durability data submitted may be from engines 
previously certified by the EPA or the Air Resources Board. 

** * * * 
186.085-25 Maintenance. Novemher 16, 1983. 

!66.087-25 Maintenance. March 15, 1985. 

t86.088-25 Maintenance. March 15 1 1985. 

!86.084-26 Mileage and service accumulation; emission measurements. 

Felilf'llaFy-l-8,-l-986 October 19, 1983. 

~86.085-27 Special test procedures. January 12, 1983. 

• t86.085-28 Compliance with emission standards. NeYeffl~el"-+6,-l9B3 
January 24 1 1985. 

air air air air air 

air air air air air 

air air air air 

• 
~86,087-28 Comnliance with emission standards. NeYel!IBe-f"-le,-l98J 

fAa rch l 5, l 985 . 

~86.088-28 Compliance with emission standards. March 15, 1985. 

~86.091-28 Compliance with emission standards. March 15, 1985. 

~86.085-29 Testing by the Administrator. Nevefflee-f"-le;-l98J January 24, 1984. 

~86.087-29 Testinq by the Administrator. January 24, 1984. 

~86.088-29 Testing by the Actninistrator. March 15, 1985. 

t86.091-29 Testing by the Administrator. March 15, 1985. 

t86.085-30 Certification. Jaflt1a-f"y-l~;-198J January 24, 1984. 

~86,087-30 Certification. August 30, 1985. 

~86,088-30 Certification. March 15, 1985. 

- 7 -



.• 

~86.091-30 Certification. March 15, 1985. 

- !86.079-31 Separate certification. September 8, 1977. 

!86.079-32 Addition of a vehicle or engine after certification. 
September 8, 1977. 

i86.079-33 Chanaes to a vehicle or engine covered by certification. 
September 8, 1977. 

i86.082-34 Alternative procedure for notification of additions and changes. 
November 2, 1982. 

f86.085-35 LahPlino. LabPls shall cornply with the requirements set forth in 
the "r:alifornia Tune-Up Label Srecifications", as last amended 
Ar ril 8, 1985. 

t86.085-37 Production vehicles and engines. January 12, 1983. 

• t86.085-38 Maintenance instructions. November 16, 1983. 

!86.087-38 Maintenance Instructions. March 15, 1985. 

#se,Q84-69-A1:1tefflatte-eK~4Fat4eA-ef-Fe~e-l"ttA§-aAe-FeeeFe-kee~tA§-Fe~1:1tFeffleAts. 

t86.084-40 Automatic expiration of reporting and recordkeeping requirements. 
September 2 5, 1980. 

• 
~86,Q87-2~-Re~1:14Fee-eata.--NeveffleeF-le,-i986. 
~B6.Q87-28-Geffl,i4aAee-w4tA-elll-iss4eA-staAeaFes.--NevefflBeF-ie,-l986 • 

.f8fi.Q8+-Js-l: aR1>i 4fl@.--E fl~4Ae-iaaels- sAaH-eefflei y-w4tA-tl:le--l"e~1:14¥el!leAts-set 
fe-l"tA-4fl-tl:le-~Gai4fe-l"A4a-~1:1Ae-H,-l:aeel-;,ee4f4eat4eAs~,-as-~ast-aff1€Aeee 
eA-Af-1"4l-8,-i98e. 

art I - Emission Re ulations for New Diesel-Fueled Heavy-Duty En ines; 

i86.884-1 General Applicability. November 16, 1983. 

186.884-2 Definitions. November 16, 1983. 

¼s6.884-3 Abbreviations. November 16, 1983. 

- 8 -
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i86.884-4 Section numbering. November 16 1 1983. 

~86.884-5 Test Procedures. November 16, 1983. 

~86.884-6 Diesel fuel specifications. November 16, 1983. 

!86.884-7 Dynamometer operation cycle for smoke emission tests. 
November 16, l983. 

t86.884-8 Dynamometer and engine equipment. November 16, 1983. 

~86.884-9 Smoke measurement system. November 16, 1983. 

!86.884-10 Information. November 16 1 1983. 

• 
!86.884-11 Instrument checks. November 16, 1983. 

!86.884-12 Test run. November 16, 1983 . 

!86.884-13 Data analvsis. November 16, 1983. 

!B6.e84-14 Calculations. November 16, 1983. 

Subpart N, Emission Regulations for New Gasoline- and Diesel-Fueled Heavy-Duty 
Engines; Gaseous Exhaust Test Procedures 

i86.130l-84 Scope; applicability. November 16, 1983. 

!86. 1301-88 Scope; applicability. March 15, 1985. 

~86.1302-84 Definitions. November 16, 1983. 

• 
!86.1303-84 Abbreviations. November 16, 1983. 

~86.1304-84 Section numberino; construction. November 16, 1983 . 

~86. 1305-84 Introduction; structure of subpart. November 16, 1983. 

t86.1306-84 Equipment required and specifications; overview. 
November 16, 1983. 

i86.1306-88 Equipment required and specifications; overview. March 15, 1985. 

186.1308-84 Dynamometer and engine eouipment specifications. NeveRBeF-te,-+983 
December 10, 1984. 

!86.1309-84 Exhaust oas sampling system; gasoline-fueled engines. 
Move~her 16, 1983. 

i86.1310-84 Exhaust gas samplin9 and analytical system; diesel-fueled engines. 
Neve~eeF-te1 -l983 March 15, 1985. 

~86. 1310-88 Exhaust gas sampling and analytical system; diesel engines.
March 15, 1985. 

- 9 -



' 

• 

• 

!86.1311-84 Exhaust qas analytical system; CVS bag sample. 
November 16, 1983. 

~86. 1312-88 Weighin~ chamber and microgram balance specifications. 
March 15, l98 . 

~86. 1313-84 Fuel specifications. December 10, 1984. 

~86~l6l6-84 86.1314-84 Analytical gases. NevellleeF-l6;-l986 December 10, 1984. 

!86.1316-84 Calibration; frequency and overview. Neve111eeF-l6;-l9B3 
December 10, 1984. 

!86. 1318-84 Engine dynamometer system calibrations. NevefflBe-f'-ie,-l983. 
December 10, 1984. 
~86. 1319-84 CVS calibration. Neveffl9e-f'-l6,-l986 December 10, 1984. 

!86, 1320-88 Gas meter or flow instrumentation calibration, articulate 
measurement. Marc 

t86. 1321-84 Hydrocarbon analyzer calibration. Neveffl9e-f'-l6,-l986 
December 10, 1984. 

~6. 1322-84 Carbon monoxide analyzer calibration. November 16, 1983. 

~86.1323-84 Oxides of nitroqen analyzer calibration. NevemeeF-l6,-l983. 
Decemher 10, 1984. 

186.1324-84 Carbon dioxide analyzer calibration. November 16, 1983. 

186.1326-84 Calibration of other equipment. November 16, 1983. 

I86.1327-84 Engine dynamometer test procedures; overview. Neveffl9e-f'-Hi,-=H,83. 
December 10, 1984 • 

~86. 1327-88 Engine dynamometer test procedures; overview. March 15, 1985. 

!86.1330-84 Test sequence, general requirements. November 16, 1983. 

~86. 1332-84 Engine mapping procedures. NeYetftBe-f'-le,-l983 December 10, 1984. 

i86.1333-84 Transient test cycle generation. November 16, 1983. 

!86.1334-84 Pre-test engine and dynamometer preparation. NeYeffl9e-f'-le,-l986 
December 10, 1984. 

t86. 1335-84 Optional forced cool-down procedure. November l6,-l983. 
December 10, 1984. 

i86.l336-84 Engine starting and restarting. NeYel!!Be-f'-te,-l983 March 15, 1985. 

- l O -



t86. 1337-84 Engine dynamometer test run. November 16, 1983. 

!86.1337-88 Engine dynamometer test run. March 15, 1985. 

~86. 1338-84 Emission measurPm(>nt accuracv. November 16, 1983. 

!86.1339-88 Diesel particulate filter handlinq and weighinq. March 15, 1985. 

t86. 1340-84 Exhaust sample analysis. NeYelABe~-le;-l986 December 10, 1984. 

i86. 1341-84 Test cycle validation criteria. Ne-ve111eef'-ie;-l98a March 15, 1985. 

~86.1342-84 Calculations; exhaust emissions. Nevel!l~ef'-le;-1-986 March 15, 1985. 

articulate exhaust emissions (diesels onl ) • 

• 
re6. 1344-84 !Afei"llnlt4eA-f'e~ti4f'ee Required information. November 16, 1983 . 

t86.1344-88 Reouired information. March 15, 1985. 

Appendix I - Urban Oynamometer Schedules. 

(f)(2) EPA Engine Oynamometer Schedule for Heavy-Duty Diesel Engines. 
Neve1A~eF-le;-l983 December 10, 1984. 

Additional Requirements 

1. Any reference to vehicle or engine sales throughout the United 
States shall mean vehicle or engine sales in California. 

• 
2. Regulations concernino EPA hearings, EPA inspections, and specific 

lanquaoe on the Certificate of Conformity, shall not be applicable 
to these procedures • 

a~ lf-a-~asel4Ae-,ewef'ee-eA~4Ae-f'e~ti4f'e5-tAe-tise-e-f-tiAieaeee-ftiel,-a 
statelAPAt-w4li-Be-f'e~ti4f'ee-tAat-tAe-eA~4Ae-aAe-t~aAslll4ss4eA 
eeffiB4Aat4eAs-fef'-wA4eA-€ef't4f4eat4eA-45-f'eetiestee-a~e-ees4~Aee-te 
e~ef'ate-sat4sfaetef'4ly-eA-a-~asel4Ae-AaY4A~-a-~eseaf'€A-eetaAe 
Atiff!Bef'-Aet-,-reatef'-tAaA-9l7 

3. Any reference made to Selective Enforcement Auditing (SEA) shall 
not be applicable to these procedures. 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Regulations Regarding 
Certification of Heavy-Duty Diesel-Powered Engines and Vehicles 

Agenda Item No.: 86-5-3 

Public Hearing Date: April 25, 1986 

Response Date: June 4, 1986 

Issuing Authority: Air Resources Board 

• Comment: The Staff Report, Final Statement of Reasons, and Resolution 86-45 
are incorporated by reference • 

The Staff Report identified beneficial and adverse environmental 
impacts resulting from the proposed amendments (see particularly 
Staff Report Sections VI.A and III.A.). The amendments will result 
in significant emissions reductions of particulate starting in 1988 
and oxides of nitrogen (NOx) starting in 1996. The amendments to 
the 1987-1990 model-year NOx standards will result in a significant 
adverse environmental impact, in that NOx emissions from 1987 or 
1988-1990 model-year engines will increase. 

Various public comments were received identifying environmental 
issues pertaining to this item. These comments are summarized and 
responded to in the Final Statement of Reasons. 

• 
Response: The Board determined that the particulate emissions reductions from 

1987-1990 heavy-duty gasoline engines, when balanced with the NOx 
emissions increases from such vehicles, will result in an overall 
net health benefit. The Board further determined that the adverse 
environmental impact resulting from the 1987-1990 NOx standards 
will be partially mitigated by the long-term NOx reductions 
stemming from the 1991 and subsequent model standards. The Board 
determined that there are no feasible mitigation measures or 
alternatives available which would substantially reduce the adverse 
impact from the 1987-1990 NOx emissions increase while maintaining 
the concomitant benefits of the particulate emissions reductions. 
The alternative of retaining the existing NOx standard through 
1991, in conjunction with the particulate standards, is infeasible 
because with currently available control methods, decreasing 
particulate emissions generally increases NOx emissions and vice 
versa due to the fundamental nature of diesel combustion. 

Certified: 

Date: 



State of California 

Memorandum 

-To 

From 

• 

• 

Gordon Van Vleck 
Secretary 
Resources Agency 

'ft~ 
ol olmes 
rd :Secretary 

Re rces Board 

Pursuant to Title 17, Section 

Date ,August 27, 1986 

Subject,Filing of Notice 
of Decisions of 
the Air Resources 
Board 

60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comments raised during the comment 
period. 

ATTACHMENTS 
85-77 
85-78 
85-80 
86-4 
86-25 
86-43 
86-44 
86-45 



State of California 
AIR RESOURCES BOARD 

Resolution 86-46 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

WHEREAS, an unsolicited research proposal, Number 110-17, entitled 
"Particulate Monitoring for Acid Deposition Research in the Sierra Nevada, 

• California," has been submitted by the University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
reconnnends for funding: 

Proposal Number 110-17, entitled "Particulate Monitoring for Acid 
Deposition Research in the Sierra Nevada, California," submitted by the 
University of California, Davis for a total amount not to exceed $58,127. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee and approves the following: 

• Proposal Number 110-17, entitled "Particulate Monitoring for Acid 
Deposition Research in the Sierra Nevada, California," submitted by the 
University of California, Davis for a total amount not to exceed $58,127. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$58,127. 

I hereby certify that the 
above is a true and correct 
copy of Resolution 86-64 as 
adopted by the Air Resources Board. 

U:l:lk 1J,art.LL.JZLJ iTL-
Harold Holmes, Board Secrl-1:.ary 



ITEM: 

• 
RECOMMENDATION: 

SUt+1ARY: 

• 

ITEM NO: 86-6-4 (bl Ill 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 110-17 entitled "Particulate 
Monitoring for Acid Deposition Research in the Sierra 
Nevada, Cal ifomia" 

Adopt Resolution 86-46 approving Proposal No. 110-17 
for funding in an amount not to exceed $58,127. 

The purpose of this project is to obtain an estimate 
of the dry deposition of particles and ozone to high 
elevations in the Sierra Nevada at Sequoia National 
Park, and to provide a comparison between the chemical 
composition of ambient air samples and rainfall which 
is collected concurrently. 

The project consists of the following elements. 
First, using two samplers at each site, particles 
would be monitored at 6000 feet and 10,000 feet 
elevations during the summer months. One sampler at 
each site would be analyzed with a 4-hour time 
resolution for comparison to rain events. The other 
sampler would collect particles in two size ranges for 
deposition estimates. Second, ozone would be 
monitored at the 10,000-foot site during the summer 
for comparison to existing monitoring at the lower 
site. These measurements would be the first extended 
measurements at the high elevation site. Third, upper 
level winds would be measured twice each day during
the summer to aid interpretation of rain events and 
transport patterns. Fourth, the 6000-foot site would 
continue operation during the fall, winter, and spring 
on the same schedule as an existing sampler operated
by the contractor at Yosemite National Park for the 
National Park Service. This concurrent operation for 
the remainder of the year would provide an estimate of 
the annual north-south gradient of particle
concentrations in the Southern Sierra Nevada. 

The principal investigator would be Dr. Thomas A. 
Cahill from the University of California, Davis. 



B U D G E T S U M M A R Y 

University of California, Davis 

"Particulate Monitoring for Acid Deposition 

Research in the Sierra Nevada, California" 

• BUDGET ITEMS: 

Salaries $17,300 
Benefits* -0-
Supplies 4,470 
Other Costs** 28,984 
Travel 3,200 

TOTAL, Direct Costs $53,954 
TOTAL, Indirect Costs 4,173 

TOTAL PROJECT COST $58.127 

• * Benefits included in salaries 
** Includes $13,684 for sample analysis, and $10,700 for ozone and hllllidity

monitors 



State of California 
AIR RESOURCES BOARD 

Resolution 86-47 
April 25, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1419-126, entitled 

• 
"Comparison of Indoor and Outdoor Toxic Air Pollutant Levels in Several 
Southern California Communities," has been submitted by the Research Triangle
Institute; 

• 

WHEREAS, the Research Division staff has reviewed and reco01llended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1419-126, entitled "Comparison of Indoor and Outdoor 
Toxic Air Pollutant Levels in Several Southern California Communities," 
submitted by the Research Triangle Institute for a total amount not to 
exceed $200,000. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1419-126, entitled "Comparison of Indoor and Outdoor 
Toxic Air Pollutant Levels in Several Southern California Communities," 
submitted by the Research Triangle Institute for a total amount not to 
exceed $200,000. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$200,000. 

I herehy certify that the above 
is a true and correct copy of 
Resolution 86-47, as adopted by 
the Air Resources Board, 

Harold Holm~~ Board Secretary
( ~ ' 

./,·
l' l 



ITEM: 

• 
RECOMMENDATION: 

SUt+IARY: 

• 

ITEM: 86-5-4 (b) (2) 
DATE: April 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1419-126 entitled "Comparison of 
Indoor and Outdoor Toxic Air Pollutant Levels in 
Several Southern California Communities." 

Adopt Resolution 86-47 approving Proposal No. 1419-126 
for funding in an amount not to exceed $200,000. 

For the ARB to evaluate fully the risk to human 
populations posed by toxic air contaminants, the staff 
must have estimates of human exposures to these 
substances. A significant portion of the total 
exposure to some toxic air contaminants may occur 
indoors, where outdoor-indoor transfer of toxics may
contribute significantly to this indoor exposure. The 
ARB lacks the necessary measurements of indoor levels 
of toxic air contaminants to estimate human exposures 
confidently. Moreover, there are no California data 
available on the contribution of outdoor levels of 
toxic air contaminants to the levels indoors. 

This proposal is for ARB participation in a monitoring 
project scheduled to continue under overall 
Environmental Protection Agency sponsorship. That 
project will be a restudy of one of the areas tested 
in a recently completed field study called TEAM (Total
Exposure Assessment Methodology). The TEAM study was 
funded by EPA and was designed to measure human 
exposure to a variety of volatile organic substances 
that are suspected of being toxic or have been 
declared toxic. Staff from the ARB have negotiated a 
cooperative effort with the EPA to extend the TEAM 
study to include an intensive restudy of an area 
located in southern California. ARB's participation
will provide funds for concurrent indoor/outdoor
monitoring of levels of approximately 30 volatile 
organic compounds at 55 homes during two seasons. The 
EPA is funding the overall project at approximately 
$600,000 with a somewhat different set of objectives. 
Our participation, by contributing $200,000, will 
ensure that the study will be perfonned in southern 
California and that data needed for ARB's Risk 
Assessment and Risk Management Program are collected. 



• BUDGET ITEMS: 

• 

B U D G E 1 S U M M A R Y 

Research Triangle Institute 

ucomparison of Indoor and Outdoor Toxic Air Pollutant 

Levels in Several Southern California Communities" 

Salaries/Benefits 
Supplies
Other Costs 

$71,387 
16,680 
3,005 

Travel 10,000 
Fixed Fee 15,668 

TOTAL, Direct Costs $116,740 
TOTAL, Indirect Costs 83.260 

TOTAL PROJECT COST $200,000 



State of California 
AIR RESOURCES BOARD 

Resolution 86-48 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1418-126, entitled "Development 
of Procedures for Establishing the Uncertainties of Emission Estimates," has 
been submitted by the Valley Research Corporation; 

• WHEREAS, the Research Division staff has reviewed and recolllllended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1418-126, entitled "Development of Procedures for 
Establishing the Uncertainties of Emission Estimates," submitted by the 
Valley Research Corporation for a total amount not to exceed $74,955. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1418-126, entitled "Development of Procedures for 
Establishing the Uncertainties of Emission Estimates," submitted by the 
Valley Research Corporation for a total amount not to exceed $74,955. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$74,955. 

I hereby certify that the 
above is a true and correct 
copy of Resolution 86-48 as 
adopted by the Air Resources Board. 

~ ti~- #1-.. 
Harold Holmes, Board Secgtary 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 
DATE: 

86-5-4 (bl (3)
May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1418-126 entitled "Development 
of Procedures for Establishing the Uncertainties of 
Emission Estimates." 

Adopt Resolution 86-48 approving Proposal No. 1418-126 
for funding in an amount not to exceed $74,955. 

The purpose of this project is to develop standard 
procedures for establishing the uncertainties of the 
individual and aggregated factors which comprise the 
inventory of air polluting emissions from point, area 
and mobile sources. 

The Air Resources Board and air pollution control 
districts use emission estimates to develop and 
implement air quality management strategies and for a 
variety of other purposes. Currently, the ARB and 
local districts do not have unifonn procedures for 
estimating the uncertainties of single emission 
estimates or for aggregating these estimates to obtain 
emissions of totals that have a known accuracy. 
Previous ARB-sponsored research projects on emission 
inventories have not included statistical analyses of 
uncertainties. Both the South Coast and Bay Area Air 
Quality Management Districts have attempted to 
estimate uncertainties in their emission inventories, 
but the procedures developed were shown to have some 
deficiencies and were therefore not adopted by the ARB. 

The proposed study has three objectives: to select 
the most appropriate statistical form for estimates of 
uncertainties in emission inventories; to develop
procedures for computing uncertainties in the selected 
form for emissions from point, mobile, and area 
sources; and to assemble a handbook describing the 
foregoing statistical fonns and procedures and 
demonstrating the use of these in actual applications. 

The study will be conducted by the Valley Research 
Corporation. The principal investigator will be 
Dr. Yuji Horie. 



B U D G E T S U M M A R Y 

Valley Research Corporation 

"Development of Procedures for Establishing 

the Uncertainties of Emission Estimates" 

• BUDGET ITEMS: 

Salaries $25.200 
Benefits 17.640 
Travel 1.350 
Contractors* 12,900 
Other Costs** 3.750 

TOTAL. Direct Costs $60,840 
TOTAL. Indirect Costs 14.115 

TOTAL PROJECT COST $74,955 

• 
* The principal consultants are: Dr. Charles Stone and Mr. Richard Rapoport 

** Reproduction. Word Processing 



State of California 
AIR RESOURCES BOARD 

Resolution 86-49 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal, Number 1414-126, entitled "A Survey of 
Ambient Concentrations of Selected Polycyclic Aromatic Hydrocarbons (PAHs) at 
Various Locations in California, 11 has been submitted by the University of 
California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Conmittee has reviewed and recommends for 
funding: 

Proposal Number 1414-126, entitled "A Survey of Ambient Concentrations 
of Selected Polycyclic Aromatic Hydrocarbons (PAHs) at Various Locations 
in California," submitted by the University of California, Riverside for 
a total amount not to exceed $193,552. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following:

• Proposal Number 1414-126, entitled "A Survey of Ambient Concentrations 
of Selected Polycyclic Aromatic Hydrocarbons (PAHs) at Various Locations 
in California," submitted by the University of California, Riverside for 
a total amount not to exceed $193,552. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$193,552. 

I hereby certify that the 
above is a true. and correct 
copy of Resolution 86-49 as 
adopted by the Air Resources Board. 

Harold Holmes, Board Secretary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 
DATE: 

86-5-4 (bl (4)
May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1414-126 entitled "A Survey of 
Ambient Concentrations of Selected Polycyclic Aromatic 
Hydrocarbons (PAHs) at Various Locations in 
California." 

Adopt Resolution 86-49 approving Proposal No. 1414-126 
for funding in an amount not to exceed $193,552 • 

Section 39650 et seq. of the California Health and 
Safety Code (Assembly Bill 1807, Tanner, 1983) directs 
the Air Resources Board to identify and adopt control 
measures for toxic air contaminants. The ARB staff 
has assembled a list of candidate toxic air 
contaminants to be evaluated. These compounds are 
grouped according to evidence for: risk of hann to 
public health; amount or potential amount of 
emissions; manner of usage; persistence in the 
atmosphere; and ambient concentrations. Included on 
this list are polycyclic aromatic hydrocarbons (PAHs). 

High localized concentrations of PAHs have been 
measured in the vicinity of various types of emission 
sources, including: woodstoves and fireplaces; diesel 
and gasoline engines; asphalt roofing; agricultural
and other waste burning; creosote wood preserving; and 
food preparation operations. PAH compounds including 
the nitrated PAHs have been shown to be both toxic and 
carcinogenic to animals and are associated with cancer 
in humans. 

The objective of this study is to determine ambient 
concentrations of PAHs and nitro-PAHs at seven 
locations in California with high probability of 
occurrence of these pollutants. The study will be 
directed towards unsubstituted, hetero- and nitro-PAHs 
with priority given to compounds or precursors of 
compounds identified as having "sufficient'' evidence 
of carcinogenicity in animals, according to recognized
authorities. Ames testing for evidence of 
mutagenicity in the ambient samples will also be 
conducted. 

The study will be perfonned by the Statewide Air 
Pollution Research Center, University of California, 
Riverside. Dr. Roger Atkinson will be the principal 
investigator. 



B U D G E T S UM M A R Y 

University of California, Riverside 

"A Survey of Ambient Concentrations of 
Selected Polycyclic Aromatic Hydrocarbons (PAHs) at 

Various Locations in California" 

• 
BUDGET ITEMS: 

Salaries $100,485 
Benefits 24,347 
Computer search 3,120 
Equipment** 9,700 
Supplies*** 18,871 
Travel 15,715 
Other Costs* 4,600 

TOTAL, Direct Costs $176,838 
TOTAL, Indirect Costs 16,714 

TOTAL PROJECT COST $193,552 

• * Includes Hi-Vol, GC/MS maintenance 
** Chavt Recorders ($3000); NO/NOx Analyzer ($6700)

*** Capillary columns, solvents, high-purity gases, 
Teflon-coated filters, Petri dishes, Ames testing supplies 



State of California 
AIR RESOURCES BOARD 

Resolution 86-50 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number l426-l26a, entitled "Southern 
California Air Quality Study: Sample Analyses and Reporting," has been 
submitted by Combustion Engineering, Inc.; 

v/HEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

• WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1426-l26a, entitled "Southern California Air Quality 
Study: Sample Analyses and Reporting," submitted by Combustion 
Engineering, Inc. for an amount not to exceed $385,364. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1426-126a, entitled "Southern California Air Quality 
Study: Sample Analyses and Reporting," submitted by Combustion 
Engineering, Inc. for an amount not to exceed $385,364. 

• 
BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$385,364. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-50 as adopted by 
the Air Resources Board. 

llhh·~rarold Holmes, Board Secretary i 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

e 

ITEM NO.: 86-5-4 (b) (5) 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1426-126a entitled "Southern 
California Air Quality Study: Sample Analyses and 
Reporting" 

Adopt Resolution 86-50 approving proposal 1426-126a 
for funding in an amount not to exceed $385,364. 

The Air Resources Board is sponsoring a multi-year 
integrated air quality study in the South Coast Air Basin, 
which is scheduled to begin in July of 1987. The overall 
objective of that program is to develop a comprehensive 
meteorologic and aerometric data base for improved air 
quality simulation models for PM10 and oxidants in the South 
Coast Air Basin. The backbone of the study is a network of 
approximately nine specially equipped air quality monitoring 
stations located throughout the basin in such a way as to 
permit detailed study of an air parcel from offshore at a 
site such as San Nicolas Island, through areas of heavy 
mobile source and industrial emissions, along a trajectory 
ending at a far downwind receptor area such as Riverside. 

To accomplish this task in a cost-effective manner, existing 
air quality monitoring stations operated by the South Coast 
Air Quality Management District will be equipped with 
additional instrumentation and equipment to make detailed 
measurements of both primary and secondary gaseous 
pollutants and reaction intermediates and of the the 
detailed composition of size-resolved aerosol particles. 

The purpose of this contract is to work with the ARB the 
Project Manager (Sonoma Technology) and AeroVironment to 
select and prepare sites -for up to nine monitoring stations. 
The contractors will also be required to analyze samples 
collected during the two intensive sampling periods, one 
during the summer of 1987 and the other during the late 
fall/early winter of 1987-88.The contractor will be 
responsible for quality control and will write a final 
report and prepare a computer-readable data base of 
meteorologic and aerometric data collected under the terms 
of this contract. 

The principal investigator for Combustion Engineering is 
Dr. William Keifer. 



B U D G E T S UM M A R Y 

Combustion Engineering 

"Southern California Air Quality 
Study: Sample Analyses and Reporting" 

BUDGET ITEMS 

1. Direct Labor $147,996 

• 
2. Overhead (97 .46% of l ) 144,237 
3. Materials* 59,324 
4. Transportation 1,770 
5. Per Di em 220 
6. G & A -0-
7. Fee (9% of l through 6) 31 ,817 

TOTAL $385,364 

*Expendable laboratory supplies to analyze samples collected 
on all Type B stations: 

Description Number Total Cost 

• Nylasorb 47mm Filters 1000 $ 3,080 
Zefluor 47mm Filters 1000 1,700 
Teflon 37mm Filters 2000 5,500 
Filter Holders 430 l, 720 
Plastic Beakers 6000 1,942 
Filter Pak Sampler 10 16,000 
Teflon Filter Holders 216 27,000 
Miscellaneous Other Supplies 2,382 

TOTAL $59,324 



State of California 
AIR RESOURCES BOARD 

Resolution 86-51 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number l426-126c, entitled "Southern 
California Air Quality Study: Prototype Instrumentation," has been submitted 
by Sonoma Technology, Inc.; 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number l426-l26c, entitled "Southern California Air Quality 
Study: Prototype Instrumentation," submitted by Sonoma Technology, Inc. 
for a total amount not to exceed $52,218. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1426-126c, entitled "Southern California Air Quality 
Study: Prototype Instrumentation," submitted by Sonoma Technology, Inc . 
for a total amount not to exceed $52,218. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$52,218. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-51 as adopted by 
the Air Resources Board. 

Mier~~: 
~rold Holmes, Board Secretary 



ITEM: 

RECOMMENDATION: 

• 
SUMMARY: 

• 

ITEM NO.: 86-5-4 (b)(6) 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1426-126c entitled "Southern California Air 
Qua l i ty Study: Prototype Instrumentation" 

Adopt Resolution 86-51 approving Proposal No. 1426-l26c for 
funding in an amount not to exceed $52,218. 

The Air Resources Board is sponsoring a multi-year integrated air 
quality study in the South Coast Air Basin, which is scheduled to 
begin in July of 1987. The overall objective of that program is 
to develop a comprehensive meteorologic and aerometric data base 
for improved air quality simulation models for PM10 and oxidants 
in the South Coast Air Basin. The backbone of the study is a 
network of approximately nine specially equipped air quality
monitoring stations located throughout the Basin in such a way as 
to permit detailed study of an air parcel from offshore at a site 
such as San Nicolas Island, through areas of heavy mobile source 
and industrial emissions, along a trajectory ending at a far 
downwind receptor area such as Riverside. 

To accomplish this task in a cost-effective manner, existing air 
quality monitoring stations operated by the South Coast Air 
Quality Management District will be equipped with additional 
instrumentation and equipment to make detailed measurements of 
both primary and secondary gaseous pollutants and reaction 
intermediates and of the detailed composition of size-resolved 
aerosol particles. 

The major objectives of this project are to build one prototype 
sampler for aerosol sizing and to provide the data acquisition 
system for the routine monitoring Class B stations in the SCAQS 
program. The project consists of 3 tasks: l) prototype 
preparation and testing; 2) construction of electronic controls 
for samplers: and 3) support for assembly and laboratory tests for 
up to nine field-worthy samplers. This project is intended to 
complement the proposal from Combustion Engineering/Aerovironment. 

Sonoma Technology Inc. would serve as the contractor for this 
effort. The principal investigator would be Dr. Donald Blumenthal. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-52 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1416-126, entitled "A Study of 
Excess Motor Vehicle Emissions - Causes and Control, 11 has been submitted by

• Sierra Research, Inc./Radian Corporation; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and reco11111ends for 
funding: 

Proposal Number 1416-126, entitled "A Study of Excess Motor Vehicle 
Emissions - Causes and Control, 11 submitted by Sierra Research, 
Inc./Radian Corporation for a total amount not to exceed $199,937. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1416-126, entitled 11A Study of Excess Motor Vehicle 
Emission - Causes and Control," submitted by Sierra Research, 
Inc./Radian Corporation for a total amount not to exceed $199,937. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$199,937. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-52 as adopted by 
the Air Resources Board. 

it-ft:f,g ,-ref'r)~~/U!L-t};-
Harold Holmes, Board Seer~ 



ITEM NO.: 86-5-4 (b) (7) 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 1416-126 entitled "A Study of Excess 
Motor Vehicle Emissions - Causes and Control" 

RECOMMENDATION: Adopt Resolution 86-52 approving Proposal No. 1416-126 for 
funding in an amount not to exceed $199,937. 

• 
SUMMARY: This study is intended to investigate the causes of excess 

emissions* from light-duty vehicles, to evaluate potential 
measures which could reduce these emissions, and to gather 
information that would assess the adequacy of State and 
Federal standards in the area of heavy-duty diesel 
engines. Additional tasks to be carried out in this 
project a re: 

1. the development of an "expert" computer system to 
enhance the effectiveness of inspectors and repair 
mechanics in isolating and repairing emission control 
malfunctions; 

2. assessing the effects of gasoline composition upon 
exhaust systems and assessing the potential for 
emission reductions through limitations on fuel 
additives and impurities; and 

• 3. determining the causes of catalyst deterioration • 

The principal investigators will be Robert Dull a of Sierra 
Research and Rob Klausmeier of Radian Corp. 

* "Excess emissions" are defined as those emissions which exceed the 
standards to which vehicles are originally certified. 



B U D G E T S U M M A R Y 

Sierra Research, Inc./Radian Corporation 

"A Study of Excess Motor Vehicle 

Emissions-Causes &Control" 

• BUDGET ITEMS: SIERRA RADIAN 

Salaries $43,760 $33,492 
Benefits 11 ,853 * 
Travel 5,698 2,720 
Other Costs 1,500 200 

TOTAL, Direct Costs $62,811 $36,412 
TOTAL, Indirect Costs 38,109 62,605 

TOTAL PROJECT COST -
* Not specified 

• 

TOTAL 

$77,252 
11,853 
8,418 
l ,700 

$99,223 
100,714 

1199,937 



State of California 
AIR RESOURCES BOARD 

Resolution 86-53 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1420-126, entitled 
"Participation in the Carbonaceous Species Methods Comparison Study: Tunable 
Di ode Laser Absorption Spectrometer Measurements of HCHO and H2D2," has 
been submitted by Unisearch Associates, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1420-126, entitled "Participation in the Carbonaceous 
Species Methods Comparison Study: Tunable Diode Laser Absorption
Spectrometer Measurements of HCHO and H202," submitted by Uni search 
Associates, Inc. for a total amount not to exceed $23,322. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1420-126, entitled "Participation in the Carbonaceous 
Species Methods Comparison Study: Tunable Diode Laser Absorption
Spectrometer Measurements of HCHO and H202, 11 submitted by Unisearch 
Associates, Inc. for a total amount not to exceed $23,322. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$23,322. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-53 as adopted by 
the Air Resources Board. 

ua1zt) J ' 

J~-LLfi_ef____,I 
{12---Harold Holmes, Board Secretary 
~ 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-5-4 (bl (8) 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1420-126 entitled "Participation in 
the Carbonaceous Species Methods Comparison Study: Tunable 
Diode Laser Absorption Spectrometer Measurements of HCHO 
and H202" 

Adopt Resolution 86-53 approving Proposal No. 1420-126 for 
funding in an amount not to exceed $23,322 • 

The Air Resources Board is sponsoring a multi-year, 
integrated air quality study in the South Coast Air Basin, 
which is scheduled to begin in July 1987. The overall 
objective of that program is to develop a comprehensive 
meteorological and aerometric data base for improved air 
quality simulation models for PM10 and oxidants in the 
South Coast Air Basin. An important component of the field 
study will be the accurate measurement of hydrogen peroxide
(H202} in a multi-station mode. Therefore, it is 
necessary to perform a H202 methods comparison study in 
Los Angeles. The major objective of this study will be to 
detennine measurement methods for gas phase H202, which 
can be used in a multi-station monitoring mode in 
Los Angeles, whose validity, accuracy and precision are 
known • 

Hydrogen peroxide present in polluted urban atmospheres may 
play an important role in both the formation of 
photochemical smog and atmospheric acidity. However, few 
reliable data are available on ambient concentrations of 
H202. 

This project is to make measurements of fonnaldehyde (HCHO}
and hydrogen peroxide (H202} by tunable diode laser 
absorption spectroscopy for a ten-day period during the 
Carbonaceous Species Methods Comparison Study, which is 
scheduled to take place in August 1986. The total cost of 
this study is $44,322, of which $21,000 would be paid by 
the Electric Power Research Institute (EPRI) under a 
separate contract between EPRI and Unisearch. As proposed
herein, the ARB would have a separate contract with 
Unisearch for a total amount not to exceed $23,322 and with 
a budget summary as shown in the attachment. 

The principal investigator would be Dr. Harold Schiff of 
Unisearch Associates, Inc. 



B U D G E T S U M M A R Y 

Unisearch Associates, Inc. 

"Participation in the Carbonaceous Species 
Methods Comparison Study: Tunable Diode Laser 

Absorption Spectrometer Measurements of HCHO and H202" 

• BUDGET ITEMS*: 

Salaries $12,285 
Equipment Rental 5,000 
Other Costs 500 

TOTAL, Direct Costs $17,785 
TOTAL, Indirect Costs 5,537 

TOTAL PROJECT COST $23,322 

• 
* In addition to $23,322 from the ARB allocated as shown above, $21,000 of 

funding from the Electric Power Research Institute (EPRI), provided under 
a separate contract between EPRI and Unisearch, will be used for 
transportation ($12,680) and overhead ($8,320) • 



State of California 
AIR RESOURCES BOARD 

Resolution 86-54 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1421-126, entitled 
"Coordinated Multidisciplinary Research Program on Carbon Monoxide Health 
Effects," has been submitted by the University of California, Irvine; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1421-126, entitled "Coordinated Multidisciplinary 
Research Program on Carbon Monoxide Health Effects," submitted by the 
University of California, Irvine for a total amount not to exceed 
$157,493. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1421-126, entitled "Coordinated Multidisciplinary 
Research Program on Carbon Monoxide Health Effects," submitted by the 
University of California, Irvine for a total amount not to exceed 
$157,493. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$157,493. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-54 as adopted by 
the Air Resources Board. 

lffih~~ J 
tfjHarold Holmes, Board Secretary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-!:i-4 (b) (9) 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1421-126 entitled "Coordinated 
Multidisciplinary Research Program on Carbon Monoxide 
Health Effects." 

Adopt Resolution 86-54 approving Proposal No. 1421-126 for 
funding in an amount not to exceed $199,166. 

The scientific basis for the State and Federal ambient air 
quality standards for carbon monoxide (CO) has recently 
come under close scrutiny. The main impetus in recent 
research has been to replicate earlier findings in patients 
prone to developing angina pectoris, but the results of 
that research have raised some concerns about current 
knowledge of CO effects. This project is to fund a diverse 
group of investigators at UC Irvine, headed by Dr. Michael 
Kleinman. to begin a coordinated and thorough study of the 
effects of CO. This work is planned as the first year of a 
two-year study. 

The first objective of the project is to resolve problems 
with techniques for measuring carboxyhemoglobin (COHb) by 
improving protocols for operating an instrument widely used 
for this purpose and by evaluating a new and promising 
instrumental approach for COHb measurement. The second 
objective is to evaluate factors that contribute to 
differences in COHblevels in different individuals by
performing a thorough literature survey regarding the 
distribution of key physiological parameters in various 
parts of the population. 

The third objective is to characterize populations with 
problems of heart rhythm. The investigators will review 
the scientific 1iterature and the results of a previous 
clinical study in order to design studies to investigate
the effect of CO on the development of cardiac rhythm
problems in susceptible individuals. The fourth objective 
is to evaluate the influence of dose and dose rate on 
observed changes in the time of onset and duration of 
angina pain. This work is important in investigating
criticisms of present protocols of presenting high 
exposures of CO to test subjects. 



-2-

The fifth objective is to conduct detailed cardiac tests of 
angina patients during CO exposure in order to investigate
the physiological mechanisms that produce the pain. The 
final objective is to obtain in vitro measurement of CO 
effects on the function and metabolism of heart muscle. 

The results of this study would be useful in assessing 
effects of CO on ischemic heart disease, the basis of the 
current ambient CO standards. In addition, it would more 
fully elucidate the mechanism through which relatively
small amounts of CO produce such profound effects on heart 
muscle tissue. Current theories cannot fully account for 
this observation. A more complete understanding of the 
mechanism would place our ambient air quality standards on 

• 
a much firmer scientific basis • 

• 



B U D G E T S U M M A R Y 

University of California, Irvine 

"Coordinated Multi di sci pl inary Research Program on 
Carbon Monoxide Health Effects" 

BUDGET ITEMS: 

• 
Salaries $ 103,796 
Benefits 28,769 
Supplies 9,177 
Other Costs 19,700 
Travel -0-
Equipment* 21,580 

TOTAL, Direct Costs $183,022 
TOTAL, Indirect Costs 16, 144 

TOTAL PROJECT COST 1 199,166 

• 
*Beckman rectilinear recorder $ 4,500 

Beckman UV/VIS accessories 3,000
Van Slyke apparatus 2,200 
Reduction gas analyzer 11,880 



State of California 
AIR RESOURCES BOARD 

Resolution 86-55 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• WHEREAS, a solicited research proposal, Number 1394-125, entitled "Testing of 
Low-Solvent Air-Dried Coatings for Miscellaneous Metal Parts and Coatings, 11 

has been submitted by Calcoast Analytical Labs; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1394-125, entitled "Testing of Low-Solvent Air-Dried 
Coatings for Miscellaneous Metal Parts and Coatings," submitted by 
Calcoast Analytical Labs for a total amount not to exceed $74,850. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1394-125, entitled "Testing of Low-Solvent Air-Dried 
Coatings for Mi see11 aneous Meta1 Parts and Coatings, 11 submitted by
Calcoast Analytical Labs for a total amount not to exceed $74,850, 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$74,850. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-55 as adopted by 
the Air Resources Board. 

i:trflA!tJ ~~,ll~-_,J 

Harold Holmes, Board Secretary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-5-4 (bl (10) 
DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1394-125 entitled "Testing of 
Low-Solvent Air-Dried Coatings for Miscellaneous Metal 
Parts and Coatings" 

Adopt Resolution 86-55 approving Proposal No. 1394-125 for 
funding in an amount not to exceed $74,850. 

Many local air pollution control districts have adopted 
regulations limiting the amount of photochemically reactive 
organic compounds contained in coatings for metal parts.
However, it is uncertain whether low-solvent coatings that 
meet district regulations can provide acceptable
perfonnance. 

The objectives of this study are to obtain from paint 
manufacturers and suppliers a range of metal coating 
products which meet the solvent limits of district rules, 
and to compare the performance of those coatings against
traditional high-solvent products to see if substitution of 
coatings is possible without significant compromise of 
performance. 

Calcoast would test coatings using a protocol that confonns 
to applicable ASTM procedures, military specifications,
where appropriate, and Federal Test Method Standards (141B) 
for coatings and solvents. Following these protocols,
Calcoast will determine specified physical properties, 
composition and coating perfonnance by various measures. 

This study would be conducted by Calcoast Analytical Labs 
and the principal investigator would be D. Patrick Fairley,
and Calcoast would be assisted by its consultant, Mr. Ron 
Joseph. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-56 

May 22, 1986 

Agenda Item No.: 86-6-1 

WHEREAS, major interruptions in petroleum supply in the 1973-1974 time period 
and in 1979 have stimulated interest in fuel altenatives to improve fuel 
security in California; 

WHEREAS, the detrimental effects of increased population growth and vehicle 
use on California's air quality has stimulated interest in clean burning fuel 
alternatives to gasoline and diesel fuels; 

WHEREAS, the broad consensus of air quality experts, energy experts, and 
automotive manufacturers is that methanol is the most viable alternative to 
petroleum-based fuels, since methanol is clean burning and an adequate supply
of methanol can be obtained from coal to supply a significant portion of the 
California vehicle fleet for many years; 

WHEREAS, in 1984 a panel consisting of members of the Air Resources Board 
(ARB), California Energy Commission (CEC), and South Coast Air Quality
Management District (SCAQMD) chaired a symposium on the use of methanol as an 
alternative fuel in California's South Coast Air Basin, as well as in other 
areas of the state; 

• 
WHEREAS, in 1984 members of the methanol fuel symposium panel directed their 
respective staffs to establish a joint Task Force to develop an action plan to 
guide their agencies' involvement in the air quality evaluation and 
commercialization of methanol as a fuel in California; 

WHEREAS, improved air quality has been given the highest priority in terms of 
developing the Methanol Task Force action plan; 

WHEREAS, in 1986 a report was developed by the Methanol Task Force which 
describes the action plan for specific research, technology development, and 
demonstration projects considered necessary for the air quality evaluation and 
commercialization of methanol as a motor fuel; 

WHEREAS, the Methanol Task Force Report has concluded that air quality 
benefits can be derived from methanol fuel usage since the reactivity of 
methanol vehicle exhaust is significantly lower than gasoline vehicle exhaust, 
benzene emissions are extremely low in methanol vehicle exhaust, and 
particulate emissions from methanol-fueled diesel engines are virtually 
nonexistent; 



-2-

WHEREAS, the Methanol Task Force Report has identified a number of barriers to 
methanol commercialization in terms of developing methanol technology (engines 
which can burn methanol on a par with current gasoline- and diesel-powered 
engines), establishing a methanol fueling network (the methanol equivalent of 
gas stations), establishing a limited transportation system for bringing 
methanol into California, and resolving the economic uncertainties associated 
with the use of methanol as a motor fuel; 

WHEREAS, the Methanol Task Force Report recommends six projects that have been 
specifically developed as a response to the barriers which currently exist to 
the full commercialization of methanol as a fuel; 

WHEREAS, the Board finds that: 

Use of methanol as a substitute for gasoline and diesel fuel will 
result in a significant air quality improvement in the South Coat Air 
Basin and throughout other regions in the state; 

Major barriers to methanol commercialization as identified in the 
Methanol Task Force Report must be removed before methanol can become 
an integral part of California's state and regional air quality plans; 

Each project recommended in the Methanol Task Force Report represents 
a positive step towards the eventual commercialization of methanol as 
a motor fuel in California. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the 
recommendations in the Methanol Task Force Report for the purpose of 
developing methanol technology and stimulating commercialization of methanol 
as a motor fuel for the California vehicle fleet. 

• BE IT FURTHER RESOLVED that the Board directs the staff to continue to 
participate on the Task Force, and periodically report back to the Board with 
the results of ongoing projects and with recommendations for future activities. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-56, as adopted by 
the Air Resources Board. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-57 
May 22, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1426-126b, entitled "Southern 
California Air Quality Study: Installation and Operation of Type B Stations," 
has been submitted by AeroVironment, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

v/HEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1426-126b, entitled "Southern California Air Quality 
Study: Installation and Operation of Type B Stations," submitted by 
AeroVironment, Inc. for an amount not to exceed $540,500. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1426-126b, entitled "Southern California Air Quality 
Study: Installation and Operation of Type B Stations," submitted by 
AeroVironment, Inc. for an amount not to exceed $540,500. 

• 
BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$540,500. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-57 as adopted by 
the Air Resources Board. 

rlt:tJ)w~
Harold Holmes, Board Secretary 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

ITEM NO.: 86-6~4 (b) (11) 

DATE: May 22, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1426-126b entitled "Southern 
California Air Quality Study: Installation and Operation of 
Type B Stations" 

Adopt Resolution 86-57 approving proposal 1426-126b 
for funding in an amount not to exceed $540,500. 

The Air Resources Board is sponsoring a multi-year 
integrated air quality study in the South Coast Air Basin, 
which is scheduled to begin in July of 1987. The overall 
objective of that program is to develop a comprehensive 
meteorologic and aerometric data base for improved air 
quality simulation models for PM1o and oxidants in the South 
Coast Air Basin. The backbone of the study is a network of 
approximately nine specially equipped air quality monitoring 
stations located throughout the basin in such a way as to 
permit detailed study of an air parcel from offshore at a 
site such as San Nicolas Island, through areas of heavy 
mobile source and industrial emissions, along a trajectory 
ending at a far downwind receptor area such as Riverside. 

To accomplish this task in a cost-effective manner, existing 
air quality monitoring stations operated by the South Coast 
Air Quality Management District will be equipped with 
additional instrumentation and equipment to make detailed 
measurements of both primary and secondary gaseous 
pollutants and reaction intermediates and of the the 
detailed composition of size-resolved aerosol particles. 

The purpose of this contract is to provide for the design of 
a prototype air quality monitoring station, and upon 
satisfactory building and demonstration of the prototype by 
STI under a separate, complementary project, and in 
cooperation with Combustion Engineering (to be funded under 
a separate contract), to install the equipment in up to nine 
existing SCAQMD stations; to acquire and train personnel to 
operate the stations; and to collect samples during the two 
intensive sampling periods, one during the summer of 1987 
and the other during the late fall/early winter of 1987-88. 
The contractors will write a final report and prepaie'a 
computer-readable data base of meteorologic and aerometric 
data collected under the terms of this contract. 

The principal investigator for AeroVironment is Mr. Michael 
Chan. 



B U D G E T SUMMARY 

AeroVironment 

"South Coast Air Quality Study: Installation 
and Operation of Type B Stations" 

TASK 1 TASK 2 TASK 3 TASK 4 TASK 5 TASK 7 TOTAL 

1. Direct Labor 2,642 11,793 28,514 19, 01 4 60,306 16,833 139,105 
2. D.L.O. (120'.r, of #1) 3,170 14,152 34,217 22,820 73,367 20,200 166,926 
3. Materials* 0 7,500 10,200 0 3,300 0 21,000
4. Transportation** 0 100 6,600 1,400 6,100 1,000 15,200 
5. Per Diem** 0 0 750 0 6,750 0 7,500 
5. Temporary Labor*** 0 0 0 9,000 47,920 0 56,920 
7. G & A (20'.r, of l thru 6) l ,162 6,709 16,056 10,447 39,349 7,607 81,330~- Fee (9i of 1 thru 7) 628 3,623 8,670 5,642 21,248 4,108 43,918 
1. Equipment Use**- 8,600 8,600

• TOTAL 7,603 43,876 105,007 68,327 265,940 49,747 540,500 

*MATERIALS TASK 2 

TASK 3 

-
**TRANSPORTATION 

TASK 5 

TASK 2 
TASK 3 

TASK 4 

TASK 5 

TASK 7 

***TEMPORARY 
LABOR TASK 

TASK 
4 
5 

EQUIPMENT 
USE TASK 5 

Use of aerosol calibration system $3,000 
Misc. materials and parts $200/station x 9 stations= $1800 
Misc. site preparation costs $500/site x 9 sites = $4,500 
Packing and shipping to return borrowed equipment $2,000 
Calibration gases $900 
Misc. supplies $200/site x 9 sites= $1,800 
Spare/repair parts $1,000 
Misc. operating supplies $200/site x 9 sites= $1,800 

Truck rental $100 
Air fare to offshore island monitoring site 
6 rt at $100 = $600 
Mileage 10,000 miles@ .50/mile = $5,000 
Truck rental $1,000 
Per Diem 10 days@ $75/day = $750 
Air fare to offshore island monitoring site 
4 rt at $100 = $400 
Mileage 2,000 miles@ .SO/mile= $1,000 
Air fare to offshore island monitoring site 
8 rt at $100 = $800 
Mileage 10,000 miles@ .50/mile = $5,000 
Vehicle rental 6 days@ $50/day = $300 
Per Diem 90 days@ $75/day = $6,750 
Air fare 5 rt to Sacramento@ $150 = $750 
Car rental 5 days@ $50 = $250 

.< 

Training of site technicians 600 hrs.@ $15/hr=$9,000 
Site Technicians 2,528 hrs.@ $15/hr = $37,920 
Overtime premium 800 hrs@ $5/hr+ 
800 hrs@ $7.50/hr = $10,000 

VJV,. Computer 38 CPU hrs @ $150/hr + 380 connect 
hrs.@ $5/hr = $7,600 
Mass flow calibrators for QA = $1,000 



S U M M A R Y 0 F T A S K S 

AeroVironment, Inc. 

"Southern California Air Quality Study: Installation 
and Operation of Type B Stations" 

Task 1 - Program Plan 

Review and help finalize Type B site program plan. 

• 
Task 2 - Aerosol Sizing and Data Acquisition Systems 

Help design prototype system. 

Install and test for one week prototype system at Type B site after 
STI/EMSI have finalized and lab tested design . 

Construct and test eight duplicates of prototype system with equipment 
provided by EMSI. 

Task 3 - Site Preparation 

Survey and prepare nine sites assuming SCAQMD provides adequate space 
and power. 

Install and test eight additional sites for summer study. 

Tear down all sites (4 after summer study, 5 after winter study). 

Task 4 - Training 

Prepare station operation manuals and SOPs. 

Train site operators for summer and winter study. 

Task 5 - Operation 

Uperate 9 Type 8 sites in summer study for up to 12 meas~rement days in 
a six-week pe,·iod and~ lype ~ s•tHS in winter study for up to 7 
measurement days in a four-week period. 

Process continuous and analytical data, eliminating invalid data based 
on site operations, and produce data set in format specified by ARB. 

Task 7 - Project Meetings 

Attend 6 project meetings at AV and 5 meetings at ARB, Sacrament6. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-58 

June 19, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

WHEREAS, an unsolicited research proposal, Number 112-17, entitled "Integrated 
Soil Processes Studies at Emerald Lake Watershed," has been submitted by the 
University of California, Riverside, to the ARB; and 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 112-17, entitled "Integrated Soil Processes Studies at 
Emerald Lake Watershed," submitted by the University of California, 
Riverside, for a total amount not to exceed $265,206. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

• 
Proposal Number 112-17, entitled "Integrated Soil Processes Studies at 
Emerald Lake Watershed," has been submitted by the University of 
California, Riverside, for a total amount not to exceed $265,206. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$265,206. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-58 as adopted by 
the Air Resources Board 

I 

1 / 
/ 

rd Secretary 



ITEM NO.: 86-7-4(b)l 
DATE: June 19, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 112-17 entitled "Integrated Soil 
Processes Studies at Emerald Lake 1-Jatershed.'' 

RECOMMENDATION: Adopt Resolution 86-58 approving Proposal No. 112-17 for 
funding in an amount not to exceed $265,206. 

• SUMMARY: The Integrated Watershed Study (IWS) at Emerald Lake, Sequoia 
National Park was initiated by the Air Resources Board in 
1984 to investigate the sensitivity of a representative high

• 

elevation watershed to acid deposition. Soil processes in 
the watershed were investigated by researchers from the 
University of California, Riverside at the IWS site during 
the 1984-85 field seasons. The U.C. Riverside group is now 
requesting funding for an additional 24-month study at the 
IWS site to continue and expand soil processes research. The 
objectives of this study are: (1) to continue long-term 
biological and soil processes studies; (2) to obtain solute 
transport, biological and chemical data required for 
integration of soil processes data with vegetation and 
hydrologic processes data; and (3) to integrate soil process 
data with recently acquired mapping data to estimate budgets 
of nitrogen, sulfur, phosphorus and aluminum for the 
watershed. These data will provide the ARB with information 
on soil processes that may be changing due to acid inputs • 
It is also important to collect these data so that the 
influences on surface water quality can be estimated. 

This research project will include field collection of 
physical, chemical and biological data on soils and 
laboratory experiments designed to model important processes 
that can be verified in the field. These data can be used to 
construct a model that describes this representative, 
subalpine system and predicts changes that may be attributed 
to acid deposition. 

The principal investigators for this research project 
include: Drs. L. Lund, M. Lueking, A. Brown and S. Nodvin. 



B U D G E T S U M M A R Y 

University of California, Riverside 

"Integrated Soil Processes Studies at Emerald Lake Watershed" 

BUDGET ITEMS: 

Salaries 

Benefits 

*supplies 

**Equipment 

Other Costs 
**-ll-Travel 

TOTAL, Direct Costs 

$157,699 

40,893 

13,000 

6,500 

23,595 

$241,687 

TOTAL, Indirect Costs (10% of $235,187) 23,519 

• TOTAL PROJECT COST $265,206 

* Supplies include field apparatus, laboratory supplies and office 
supplies. 

*"ll-
Equipment includes three electronic data loggers for field use. 

*-ll-* Travel includes $20,995 for mileage charges, per diem expenses and 
vehicle rental for field work. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-59 

June 19, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

• 
WHEREAS, an unsolicited research proposal, Number 111-17, entitled 
"Characterization of Year-Round Sensitivity of California's Mountain Lakes to 
Acidic Deposition," has been submitted by the University of California, Santa 
Barbara to the ARB; and 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 111-17, entitled "Characterization of Year-Round 
Sensitivity of California's Mountain Lakes to Acidic Deposition," 
submitted by the University of California, Santa Barbara, for a total 
amount not to exceed $237,658. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 111-17, entitled "Characterization of Year-Round 
Sensitivity of California's Mountain Lakes to Acidic Deposition," 
submitted by the University of California, Santa Barbara, for a total 
amount not to exceed $237,658. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$237,658. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86~59 as adopted by 
the Air Resources Board 

, Board Secretary 

//
// 



ITEM NO.: 86-7-4(bl2 
DATE: June 19, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: Research Proposal No. 111-17 entitled "Characterization of 
Year-Round Sensitivity of California's Mountain Lakes to 
Acidic Deposition." 

• 
RECOMMENDATION: Adopt Resolution 86-59 approving Proposal No. 111-17 for 

funding in an amount not to exceed $237,658 • 

SUMMARY: The Kapiloff Acid Deposition Act requires the California Air 
Resources Board to assess the potential for damage to natural 

• 

ecosystems of the state due to acid deposition. Since the 
Sierra Nevada is known to be the most sensitive region of the 
state, it is important to characterize the vulnerability of 
high-elevation lakes to acid deposition. It is also critical 
that episodic acidification events due to acidic 
precipitation in the Sierra be monitored in a number of 
different lake basins to understand the extent of this 
phenomena. 

The proposal by the University of California, Santa Barbara, 
describes a 24-month field program to study the year-round 
status of four lakes in the Sierra: two on the western slope 
and two on the eastern slope. This project will measure 
precipitation inputs as rain and snow, estimate lake outflow 
and examine chemical and physical dynamics of lakes on a 
bimonthly schedule. This project is designed to document 
alkalinity changes that may occur in winter. Also, this 
sampling schedule will allow for the identification of acidic 
rain or snowmelt events in four different locations in the 
Sierra. 

At the completion of this field study, the proponents will 
evaluate the complete set of data bases relating to lakes 
generated under the Kapiloff program and will recommend a 
long-term monitoring program for California's sensitive 
lakes. 

The principal investigator for this project is Dr. John 
Melack. 



B U D G E T S U M M A R Y 

University of California, Santa Barbara 

"Characterization of Year~Round Sensitivity of 
California's Mountain Lakes to Acidic Deposition" 

BUDGET ITEMS: 

• Salaries $92,902 

Benefits 29,095 

* .Supplies 24,676 

**Equipment 32,695 

f°•**Other Costs 13,000 

26,657 

TOTAL, Direct Costs $219,025 

• 
TOTAL, Indirect Costs 18,633 

TOTAL PROJECT COST $237,658 

* Supplies include laboratory and field supplies. 

Equipment includes field instruments for the four watersheds (tipping 
bucket gauges, pressure transducers and electronic data loggers) and an 
ion chromatograph auto sampler ($10,945). 

Other costs include publication costs, technical editing, office 
expenses, computer costs and stock fees. 

Travel includes $9,600 for per diem expenses and $13,860 for mileage 
charges and vehicle rental for field work. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-60 

June 19, 1986 

Agenda Item No.: 86-7-2 

WHEREAS, Health and Safety Code Section 42701 requires the Air Resources Board 
(the "Board"} to determine the availability, technological feasibility, and 
economic reasonableness of monitoring devices to measure and record 
continuously emissions from larger stationary sources, and Section 42702 
requires the Board to specify the types of stationary sources, the processes, 
and the contaminants for which a monitoring device is available, 
technologically feasible, and economically reasonable; 

WHEREAS, pursuant to the Board's direction following consideration of a 1984 
petition from Citizens for a Better Environment ( "CBE"), the staff has 
evaluated the availability, technological feasibility and economic 
reasonableness of continuous emission monitors for oil refinery flares; 

WHEREAS, based on its evaluation the staff has recommended that the Board 
determine that devices which monitor the on/off status of refinery flares are 
technologically feasible, available, and economically reasonable; 

WHEREAS, the Board staff has further recommended that the Board: 

Encourage local air pollution control districts in which refinery flares 
are located to adopt rules requiring refiners to install refinery flare 
on/off monitors; 

• 
Direct the staff to work, as necessary, with industry and the districts 
to develop rules requiring the use of these devices with workable but 
standardized definitions of ''on'' and "off''; 

Encourage the districts to require, pursuant to Health and Safety Code 
Section 42303, refiners to provide grab sample composition analyses of 
flare feed stream gases; 

Direct the staff, after sufficient on/off data and coordinated 
composition data have been collected, to evaluate such data and develop
recommendations regarding the development of a Suggested Control Measure 
for the control of refinery flare emissions if the staff's evaluation 
indicates that such control is reasonable; 

WHEREAS, pursuant to Health and Safety Code Sections 39002 and 40000, the 
districts have the primary responsibility in California for control of air 
pollution from nonvehicular sources; 

WHEREAS, Health and Safety Code Section 41511 authorizes a district, for the 
purpose of carrying out its duties, to adopt rules requiring the owner or 
operator of any emission source to take such action, including installation of 
continuous emission monitors, as the district finds to be reasonable for 
determining the amount of emissions from the source; 
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WHEREAS, Health and Safety Code Section 43203 authorizes a district air 
pollution control officer at any time to require from a permit holder 
information which will disclose the nature, extent, quantity, or degree of air 
contaminants which are discharged by the source for which the permit was 
granted; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project havinq siqnificant adverse environmental impacts be 
adopted as originally proposed ;(feasible alternatives or mitigation measures 
are available; 

WHEREAS, the Board finds that: 

Pressure sensors, optical radiation sensors, and hot wire thermistors 
have been used at refineries in California to monitor the on/off status 
of refinery flares to the satisfaction of refinery personnel; 

Refinery flare on/off status monitors are presently available in 
California from conmercial vendors and would cost approximately $800 to 
$2000 for each installation; 

Emissions of oxides of nitrogen and oxides of sulfur from refinery flares 
are currently not being routinely monitored in California, and the 
magnitude of flare emissions has not been determined accurately because 
of the technical problems associated with flare emission monitoring; 

Records of the frequency and duration of flare operations made by flare 
on/off monitoring devices, coupled with composition data from analysis of 
grab samples of refinery flare gas streams, can be combined with existing 
information about refinery processes and flares to yield improved 
emissions estimates;

• Standardized definitions of "on" and "off" for refinery flare on/off 
status monitors would enhance the usefulness of the data from such 
rnoni tors; 

The actions recommended by the staff will have no adverse environmental 
impact; 

WHEREAS, the Board has conducted a public meeting to consider the staff 
recommendations and has received and considered written and oral presentations 
from any members of the public wishing to comment. 

NOW, THEREFORE, BE IT RESOLVED that the Board determines that monitoring
devices are technologically feasible, available, and economically reasonable 
to identify and record continuously the on/off status of refinery flares for 
the purpose of determining refinery flare emissions. 

BE IT FURTHER RESOLVED that the Board encourages local air pollution control 
districts in which refinery flares are located to adopt rules requiring
refiners to install refinery flare on/off monitors. 
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BE IT FURTHER RESOLVED that the Board directs the staff to work, as necessary, 
with industry and the districts to develop rules requiring the use of these 
devices with workable but standardized definitions of "on" and "off." 

BE IT FURTHER RESOLVED that the Board encourages districts to require, 
pursuant to Health and Safety Code Section 42303, refiners to provide grab 
sample composition analyses of flare feed stream gases. 

BE IT FURTHER RESOLVED that the Board directs the staff to report to the Board 
in six months on the progress of the districts in developing and adopting 
rules requiring refiners to use on/off status flare monitors and to submit 
grab sample composition analyses of flare feed stream gases, and directs the 
staff to report thereafter as appropriate on the implementation and results of 
flare monitoring requirements. 

• BE IT FURTHER RESOLVED that the Board directs the staff, after sufficient 
on/off data and coordinated composition data have been collected, to evaluate 
such data and develop recommendations regarding the development of a Suggested 
Control Measure for the control of refinery flare emissions if the staff's 
evaluation indicates that such control is reasonable. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-60, as adopted by 
the Air Resources Board • 

• 



86-61 
Missing Resolution · 



86-62 
Missing Resolution 



Stata of California 
AIR RESOURCES BOARD 

Resolution 86-63 

June l 9, 1986 

• 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1409-126, entitled "A 
Quantitative Assessment of the Air Quality Effects of Methanol Fue.l Use," has 
been submitted by the Carnegie-Mellon University; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Division has reviewed and recommends for funding~ 

Proposal Number 1409-126, entitled "A Quantitative Assessment of the Air 
Quality Effects of Methanol Fuel Use," submitted by Carnegie-Mellon
University for a total amount not to exceed $149,965. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1409-126, entitled "A Quantitative Assessment of the Air 
Quality Effects of Methanol Fuel Use," submitted by Carnegie-Mellon
University for a total amount not to exceed $149,965. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to. exceed 
$149,965. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-63 as adopted by 
the Air Resources Board 



ITEM: 

REC0t,T,1ENDAT ION: 

SUMMARY: 

• 

ITEM NO.: 86-7-4 (b) (3) 

DATE : June l 9 • 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1409-126 entitled "A Quantitative 
Assessment of the Air Quality Effects of Methanol Fuel 
Use." 

Adopt Resolution 86-63 approving Proposal No. 1409-126 
for funding in an amount not to exceed $149,965. 

The ARB has been evaluating methanol as an alternative 
motor vehicle fuel because of its potential for 
improving air quality in the SCAB. Preliminary 
studies of the impact of methanol use on air quality
have been criticized by reviewers who are concerned 
about the validity of some major assumptions and about 
the emission factors that have been· used in these 
estimates. The purpose of this project is to provide 
improved estimates of the air quality changes that 
would take place in the South Coast Air Basin (SCAB) 
as a result of varying levels of methanol fuel use. 
These estimates will be provided for the years 2000 
and 2010. 

An air quality simulation model will be used to 
provide these estimates. Uncertainity analysis will 
be performed on the modeling results and a plan 
formulated to reduce these uncertainities. 



J 

BUDGE l- SUMMARY 

Carnegie-Mellon University 

"A Quantitativ, Assessment of the Air Quality
Effects of Methanol Fuel Use" 

• BUDGET ITEMS: 

Salaries $76,760 
Transportation 5,667 
Computer Usage l 0,000 
Publication &Misc. 5,400
Consulting* 7,500 

TOTAL, Direct Costs $105,327 
TOTAL, Indirect Costs 44,638 

TOTAL PROJECT COST $149,965 

* RSC reco111nends that up to $7500 be added for a consultant on emissions of 
methanol powered vehicles. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-64 
July 24, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1425-126, entitled "Economic 
Impact of Air Pollution on Forested Areas of California: Phase I, Data Base, 

• 
and Ranking of Forest Sensitivity," has been submitted by Energy and Resource 
Consultants, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Corrmittee has reviewed and recommends for 
funding: 

Proposal Number 1425-126, entitled "Economic Impact of Air Pollution on 
Forested Areas of California: Phase I, Data Base, and Ranking of Forest 
Sensitivity," submitted by Energy and Resource Consultants, Inc., for a 
total amount not to exceed $88,895. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recorrmendation of the Research Screening Committee and approves the following: 

Proposal Number 1425-126, entitled "Economic Impact of Air Pollution on 
Forested Areas of California: Phase I, Data Base, and Ranking of Forest 
Sensitivity, 11 submitted by Energy and Resource Consultants, Inc., for a 
total amount not to exceed $88,895. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$88,895. 

l hereby certify that the above 
is a true and correct copy of 
Resolution 86-64, as adopted by 
the Air Resources Board, 

Secretary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: (86,..8-li (b) 1 
DATE: July 24, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1425-126 entitled "Economic 
Impact of Air Pollution on Forested Areas of 
California: Phase I, Data Base, and Ranking of Forest 
Sensitivity." 

Adopt Resolution 86-64 approving Proposal No. 1425-126 
for funding in an amount not to exceed $88,895. 

This research project constitutes Phase I of an 
assessment of air pollution damage to California 
Forests. The project objectives are: l) to compile a 
data base describing forest resources; 2) to develop 
and apply a scheme to rank forest areas for 
sensitivity to ozone and sulfur dioxide and to couple 
this ranking with measured or estimated air quality
data to produce a ranking of forest areas at highest
risk from pollution; and 3) to examine the policies of 
governmental agencies that manage forest areas to 
analyze and report on apparent conflicts between 
forest management policies and the prevention of air 
pollution damage to forests. Phase II, which is 
outside the scope of the RFP, will use information 
gathered in Phase I and in subsequent field studies to 
evaluate current and potential economic damage to 
forests • 

In accordance with the State Health and Safety Code, 
this research project will provide a data base and a 
risk assessment of the effects of air pollution on 
forests for eventual economic analyses to assist the 
Board in determining the consequences of various 
alternative solutions to specific air pollution 
problems and in adopting standards in consideration of 
the public welfare, including, effects on the economy,
in its effort to combat air pollution. 

The principal investigator would be Dr. Robert Rowe. 
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State of California 
AIR RESOURCES BOARD 

Resolution 86-65 
July 24, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1408-126, entitled "Analysis
of the 1982 Truck Inventory and Use Survey Data for California," has been 
submitted by Energy and Environmental Analysis, Inc.; 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Comnittee has reviewed and recommends for 
funding: 

Proposal Number 1408-126, entitled "Analysis of the 1982 Truck Inventory 
and Use Survey Data for California," submitted by Energy and 
Environmental Analysis, Inc., for a total amount not to exceed $39,830. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1408-126, entitled "Analysis of the 1982 Truck Inventory 
and Use Survey Data for California," submitted by Energy and 
Environmental Analysis, Inc., for a total amount not to exceed $39,830. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$39,830. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 
DATE: July 24, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1408-126 entitled "Analysis of 
the 1982 Truck Inventory and Use Survey Data for 
Cal i forni a. 11 

Adopt Resolution 86-65 approving Proposal No. 1408-126 
for funding in an amount not to exceed $39,830. 

Approximately ten percent of the heavy-duty vehicles 
(HDVs) registered in the U.S. are based in 
California. As at the national level, HDVs in 
California encompass a broad range of weight 
categories and major use applications in both urban 
and rural areas of the state. Of primary interest to 
the ARB are: l) the contribution of these HDV classes 
to emissions and air quality in urban areas, and 2)
the contribution of trucks based outside the state to 
emission inventories in California. The 1982 Truck 
Inventory and Use Survey (TIUS) data collected by the 
U. S. Bureau of the Census, with other information and 
some data processing, can be used to address these 
concerns. 

The contractor proposes to perform data analysis on 
the 1982 Truck Inventory and Use Survey and other 
related reports to provide information relative to 
California's HDV fleet technology mix, usage patterns 
and distribution. They are currently analyzing the 
national data to provide similar estimates for the EPA. 

Data provided by this study would be used by the ARB 
staff to upgrade the State's emission inventory for 
HDVs and to assist in promulgating future emission 
standards and/or an inspection and maintenance program
for HDV's. 

The principal investigator would be Mr. K. G. Duleep. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-66 
July 24, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1429-127, entitled 
"Engineering Evaluation and Control of Toxic Airborne Effluents," has been 

• submitted by the University of California, Davis; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Corrmittee has reviewed and recommends for 
funding: 

Proposal Number 1429-127, entitled "Engineering Evaluation and Control 
of Toxic Airborne Effluents," submitted by the University of California, 
Davis, for a total amount not to exceed $76,374. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1429-127, entitled ''Engineering Evaluation and Control 
of Toxic Airborne Effluents," submitted by the University of California, 
Davis, for a total amount not to exceed $76,374. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$76,374. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-66, as adopted by 
the Air Resources Board, 

Secretary 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 
DATE: 

86-8-4(b)3
July 24, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1429-127 entitled "Engineering
Evaluation and Control of Toxic Airborne Effluents." 

Adopt Resolution 86-66 approving Proposal No. 1429-127 
for funding in an amount not to exceed $76,374. 

Faculty and graduate students of the College of 
Engineering, University of California, Davis have been 
assisting the staff of the Air Resources Board's 
Stationary Source Division in laboratory studies 
concerning the development and evaluation of control 
and measurement methods for toxic air pollutants. In 
pursuing these activities, the University has also 
provided a "test site" where on-campus laboratory
facilities and expertise in relevant disciplines are 
made available to the ARB staff. Originally, a lack 
of laboratory facilities available to staff for 
conducting research and development studies, 
especially involving toxic compounds at concentrations 
anticipated under field test conditions, prompted this 
joint effort with the University. 

The current proposal presents the third in a series of 
studies of mutual interest to both the ARB and the 
University. The 1985-86 program involved a study of 
the feasiblity of a pilot scale waste incinerator to 
determine thermal destruction and removal efficiency 
(DRE) for toxic compounds and surrogates; a review of 
literature on hazardous waste surrogate compound DRE; 
the measurement of single component parameters for an 
oil production sump emissions model; incorporation of 
latent heat effects into the emissions model; and an 
initial study of emissions from land farming
operations. These studies are complete and the 
results will be reported soon. 

UCD now proposes to expand the 1985-86 efforts to 
investigate combustion mechanisms of toxic waste 
incineration; to extend the single component oil sump
emissions model to the multicomponent case, including
the effects of residence time upon multicomponent 
transport; and to determine synergistic relationships
between the biological activity of bacterial colonies 
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and oily wastes, and the rate of loss of waste organic
compounds as a function of temperature, so11 loadings, 
soil water content, etc. in land farming operations. 

These studies are designated to provide ARB staff with 
cost effective support in resolving certain technical 
problems associated with pennit evaluation, risk 
assessment and emissions estimation. The principal
investigators would be Drs. D. P. Chang, C. K. Lau, 
and Richard Bell • 

• 

• 



• 
BUDGET ITEMS: 

• 

B U D G E T S U M M A R Y 

University of California, Davis 

"Engineering Evaluation and Control 
of Taxi c Airborne Effluents" 

Salaries $46,081 
Benefits 
Travel 
Equipment
(chemical reagents, 

3,500 
1,360 
5,630 

standards, surrogates) 

Analytical Cost 
Equipment for single
drop combuster 

Reports 

4,000 

8,900 
770 

TOTAL, Direct Costs $70,241 
TOTAL, Indirect Costs 6, 133 

TOTAL PROJECT COST $76,374 



State of California 
AIR RESOURCES BOARD 

Resolution 86-67 
July 24, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a proposed program plan, Number 1431-127, entitled ''Crop Loss from 
Air Pollutants Assessment Program,'' has been submitted by the University of 
California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1431-127, entitled "Crop Loss from Air Pollutants 
Assessment Program," submitted by the University of California, 
Riverside, for a total amount not to exceed $97,954. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1431-127, entitled "Crop Loss from Air Pollutants 
Assessment Program" submitted by the University of California, 
Riverside, for a total amount not to exceed $97,954. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$97,954. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86~67, as adopted by 
the Air Resources Board. 

Secretary 



ITEM NO.: 86-8-4(b)4 
DATE: July 24, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

Research Proposal No. 1431-127 entitled" Crop Loss from Air 
Pollutants Assessment Program" 

Adopt Resolution 86-67 approving Proposal No. 1431-127 for 
funding in an amount not to exceed $97,954. 

Agricultural crop losses due to air pollution are known to 
occur in California. Estimates of economic losses vary from 
$150 million to $1 billion annually. A sounder information 
base is needed to improve estimates of these losses, and to 
assess the biological and economic impacts of air pollution 
levels expected to result from proposed regulatory decisions 
and actions. 

In January 1985, the Air Resources Board initiated a program 
to develop estimates, on a statewide basis, of crop losses 
caused by current levels of ambient oxidants. This program 
is now being carried out through the University of 
California, Riverside. The first set of preliminary crop 
loss estimates, for 1984, was presented to ARB staff at a 
recent workshop. 

Project activities for the 1986-87 fiscal year include 
revising the presentation of preliminary crop loss estimates 
in light of comments received during the workshop. During 
the winter of 1986-87, the investigators will visit the 
county agricultural commissioners to discuss the 1984 
assessment and its data bases in order to take into account 
any additional input which the county agricultural 
commissioners can provide. The investigators will prepare 
an assessment for 1985, identify critical data gaps, and 
conduct limited short term experiments to provide the needed 
information. 

The Program in Crop Loss Assessment expects to provide 
improved and more realistic assessments than are now 
available of air pollution damage to important California 
crops. These assessments will provide a firm basis for 
estimates of economic losses suffered by growers and 
consumers as a result of ambient levels of air pollution, 
and will be helpful in estimating long term effects of 
alternative proposed regulatory decisions and actions. In 
addition the program furnishes an excellent source of 
guidance for the extramural research program. 



• 

State of California 
AIR RESOURCES BOARD 

Resolution 86-68 

July 24, 1986 

Agenda Item No.: 86-8-1 

WHEREAS, Health and Safety Code Sections 39600 and 39601 authorize the Air 
Resources Board ( the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Health and Safety Code Section 43104 authorizes the Board to adopt 
test procedures for determining whether new motor vehicles and new motor 
vehicle engines are in compliance with vehicular emission standards adopted by
the Board, and provides that the Board shall base its test procedures on 
federal test procedures or on driving patterns typical in the urban areas of 
California; 

WHEREAS, the Board's present passenger car, light-duty truck, and medium-duty 
vehicle exhaust emission test procedures, and associated certification 
requirements, are set forth in the "California Exhaust Emission Standards and 
Test Procedures for 1981 and Subsequent Model Passenger Cars, Light-Duty 
Trucks, and Medium-Duty Vehicles" as last amended October 2, 1985, 
incorporated by reference in Section 1960.l, Title 13, California 
Administrative Code; 

WHEREAS, the Board's present test procedures are largely based on 
Environmental Protection Agency (EPA) federal certification test procedures
contained in Title 40, Code of Federal Regulations, Part 86, Subparts A and B, 
as the federal procedures existed April 15, 1978 with reference to 

• 
gasoline-powered vehicles and October 13, 1981 with reference to 
diesel-powered vehicles; 

WHEREAS, the EPA has since April 15, 1978 promulgated various changes to the 
federal certification procedures; 

WHEREAS, the staff has proposed amendments to the Board's exhaust emission 
test procedures for passenger cars, light-duty trucks, and medium-duty
vehicles, and associated certification requirements, which generally update 
the test procedures and requirements applicable to the 1988 and later model 
years to incorporate the federal test procedures reflecting recent amendments 
adopted by EPA while establishing separate California requirements where 
necessary and appropriate; 

WHEREAS, the amendments proposed by staff would separate the existing exhaust 
emission standards and test procedures for 1984 and subsequent model passenger 
cars, light-duty trucks, and medium-duty vehicles into one set for the 1984 
through 1987 model years and another set for the 1988 and subsequent model 
years, and would update references to weight specifications in Title 13, 
California Administrative Code, Sections 1960.l and 1960.1.5; 
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• 

• 

WHEREAS, on April 25, 1986 the Board approved amendments to Title 13, 
California Administrative Code, Sections 1960. l and Sections 1960.1.5 and to 
the incorporated test procedures, and those amendments are not yet in effect; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that an action not be adopted as proposed where it will have 
significant adverse environmental impacts and alternatives or feasible 
mitigation measures to the proposed action are available which would 
substantially reduce or avoid such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (commencing with 
Section 11340), Part 1, Division 3, Title 2 of the Government Code; and 

WHEREAS, the Board finds that: 

The amendments set forth in Attachments A through D more closely
parallel the most recent federal test procedures and will reduce the 
certification costs and administrative burdens of vehicle 
manufacturers; 

The amendments set forth in Attachments A through D will make 
necessary and appropriate improvements to the passenger car, 
light-duty truck, and medium-duty vehicle test procedures and 
associated certification requirements; and 

Attachment E shows portions of the amendments contained in 
Attachments A through Din conjunction with the amendments approved
April 25, 1986, and includes changes to the amendments approved 
April 25, 1986 which are appropriate and necessary to ensure the 
internal consistency of the Board's regulations; and 

The attached amendments will not result in any significant adverse 
environmental impacts. 

NOW, THEREFORE, BE IT RESOLVED that the Board approves the amendments to 
Title 13, California Administrative Code, Sections 1960.l and 1960.1.5, set 
forth in Attachments A and B hereto. 

BE IT FURTHER RESOLVED that the Board approves the amendments to the 
"California Exhaust Emission Standards and Test Procedures for 1981 through
1987 Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles" set 
forth in Attachment C hereto. 

BE IT FURTHER RESOLVED that the Board approves the "California Exhaust 
Emission Standards and Test Procedures for 1988 and Subsequent Model Passenger
Cars, Light-Duty Trucks, and Medium-Duty Vehicles" set forth in Attachment D 
hereto. 
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BE IT FURTHER RESOLVED that the Board approves the amendments set forth in 
Attachment E hereto. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt 
the amend~ents set forth in Attachments A, B, C, and D, with the modifications 
in Attachment E if prior to adoption the Office of Administrative Law has 
approved the amendments approved by the Board April 25, 1986, after making 
them available to the public for a period of 15 days, provided that the 
Executive Officer shall consider such written comments as may be submitted 
during this period, shall make such modifications as may be appropriate in 
light of the comments received, and shall present the amendments to the Board 
for further consideration if he determines that this is warranted. 

• BE IT FURTHER RESOLVED that the Board hereby determines that the amendments 
approved herein will not cause the California emission standards, in the 
aggregate, to be less protective of public health and welfare than applicable 
federal standards, will not cause the California requirements to be 
inconsistent with Section 202(a) of the Clean Air Act, and raise no new issues 
affecting previous waiver determinations of the Administrator of the EPA 
pursuant to Section 209(b) of the Clean Air Act. 

BE IT FURTHER RESOLVED that the Executive Officer shall forward the amended 
regulations to the EPA with a request for confirmation that the amendments are 
within the scope of an existing waiver pursuant to Section 209(b)(l) of the 
Clean Air Act. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-68, as adopted by 

• 
the Air Resources Board • 

ecretary 



• State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Regulations Regarding 
Certification Test Procedures Applicable to Passenger Cars, 
Light-Duty Trucks, and Medium-Duty Vehicles 

Agenda Item No. : 86-8-1 

Public Hearing Date: July 24, 1986 

Response Date : May 4 , 1987 

Issuing Authority: Air Resources Board 

• Comment: No comments were received identifying any significant environmental 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

• 
Date: 

• 



-State of California 

MEMORANDUM 

To 

From 

• 

• 

Gordon Van Vleck 
Secretary 
Resources Agency 

Date 

Subject 

Allison 
d Secretary 

Air Resources Board 

January 13, 1988 

Filing of Notice 
of Decisions of 
the Air Resources 
Board 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comnents raised during the comnent 
period. 

ATTACE.IBNTS 
86-68 
86-70 
86-71 
86-94 
86-98 
86-99 
86-115 
87-9 
87-61 
87-62 
87-66 
88-1 
88-8 



ATTACHMENT A 

PROPOSED 

Amend Title 13, California Administrative Code, Section 1960.l, 

subsections (d) and (h), to read as follows: 

1960.1 Exhaust Emission Standards and Test Procedures--1981 and 

Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles. 

(d)fil The exhaust emissions from new 1984 aAe-sHase~HeAt through 1987 

model passenger cars, light-duty trucks, and medium-duty vehicles, subject to 

registration and sold and registered in this state, shall not exceed: 

• 1984 THROUGH 1987 EXHAUST EMISSIONS STANDARDS(6) 
{grams per mile) 

Equivalent Durability
Inertia Vehicle Oxides of 

Vehicle Weight Basis Non-Methane Carbon Nitrogen
Type(l) (lbs.) (2) (mi) Hydrocarbons (3) Monoxide (4) 

PC All 50,000 0.39 7.0 0.4 - f0.41~PC(5) All 50,000 0.39 0.41 7.0 0.7 
PC (Option l) All 100,000 0.39 (0.41) 7.0 1.0 
PC (Option 2) All 100,000 0.46 8.3 1.0 

• 
LDT ,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV (5) 0-3999 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option l ) 0-3999 100,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.0 

LDT ,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0 
LDT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 1.5 

MDV 6000 & larger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option 1) 6000 & larger 100,000 0.60 (0.60) 9.0 2.0 

( 1) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(2) Equivalent inertia weights are determined under subparagraph 40 CFR 
86. l29-79(a). 

(3) Hydrocarbon standards in parentheses apply to total hydrocarbons. 

-
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(4) The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest 0.1 gm/mi before being compared. 

(5) This set of standards for 1984 through 1987 +988-aRa-+ateP model 
vehicles is optional. A manufacturer may choose to certify to these 
optional standards pursuant to the conditions set forth in Section 
f96Qyf§y 1960.].5. 

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 1986 
t~,~~~~/Jj~~ and 1987 model years;-aAe-QrQ8-§t~½-ieF-tRe-+989-aAa
SijBSe~ijeRt-~eae+-yeaPs. The particulate compliance shall be determined 
on a 50,000 mile durability vehicle basis • 

• 

• 
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(2) The exhaust emissions from new 1988 and subsequent model passenger 

cars, light-duty trucks, and medium-duty vehicles, subject to registration and 

sold and registered in this state, shall not exceed: 

Loaded Durability
Vehicle Vehicle Oxides of 

Vehicle Basis Non-Methane Carbon Nitro~en 
Type( 1) ~ (mi) Hydrocarbons(2) Monoxide ( ) 

• 
PC All 50,000 0.39 (0.41) 7.0 0.4 
PC(4) All 50,000 o.39 ITTTT 7.0 0.7 
PC (Option 1~ A11 100,000 0.391o.'m T.o 1.0 
PC (Option 2 m 100,000 0.46 8.3 1.0 

0-3750 50,000 0.39 (0.41) 9.0 0.4 
0-3750 50,000 0.39 (0.41) 9.0 1.0 
0-3750 100,000 0.39 (0.41) 9.0 1.0 
0-3750 100,000 0.46 10.6 1.0 

LDT,MDV 3751-5750 50,000 0.50 (0.50) 9.0 1.0 
LDT,MDV (Option 1) 3751-5750 100,000 0.50 (0.50) 9.0 TI 

MDV 5751 &larger 50,000 0.60 (0.60) 9.0 1.5 
MiW (Option 1) 5751 &larger 100,000 0.60 (0.60) 9.0 2.0 

ill "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

• 
(2) Hydrocarbon standards in parentheses apply to total hydrocarbons.m The maximum rojected emissions of oxides of nitro en measured on 

e era i wa ue conom est H Par 0, u art 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest 0.1 gm/mi before being compared.

ill This set of standards is optional. A manufacturer may choose to certify 
to these optional standards pursuant to the conditions set forth in 
Section 1950.1.5. 

ill Diesel-powered 5assenger cars, liTht-duty trucks, and medium-duty
vehicles are su ject to a particu ate exhaust emission standard of 
0.2 g/mi for the 1988 model year, and 0.08 g/mi for the 1989 and 
subsequent model years. The particulate compliance shall be determined 
on a 50,000 mile durability vehicle basis. 
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(h) The test procedures for determining compliance with these standards 

are set forth in "California Exhaust Emission Standards and Test Procedures 

for 1981 aRe-~~ase~~eRt through 1987 Model Passenger Cars, Light-Duty Trucks, 

and Medium-Duty Vehicles", adopted by the state board on November 23, 1976, as 

last amended Qete&el"-ih-:i-985 _______...,_.=;._"--'.:..;__;;_;;.;..;.__;;,_;--'-'--"-----'---'--, and in "California Exhaust 

Emission Standards and Test Procedures for 1988 and Subsequent Model Passenger 

Cars, Light-Duty Trucks, and Medium-Duty Vehicles," adopted by the state board 

on 1986. 

• NOTE: Authority cited: Sections 39600, 39601, 43013, 43101 and 43104, Health 
and Safety Code. Reference: Sections 39002, 39003, 43000, 43013, 43100, 
43101, 43101.5, 43102, 43104, 43106 and 43204, Health and Safety Code. 

·• 
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ATTACHMENT B 

PROPOSED 

Amend Title 13, California Administrative Code, Section 1960.1.5, 

subsections (a) and (b), to read as follows:* 

1960.1.5 Optional NOx Standards for 1983 and Later Model Passenger 

Cars and Light-Duty Trucks and Medium-Duty Vehicles less than 4000 lbs. 

Equivalent Inertia Weight (EIW) or 3751 lbs. Loaded Vehicle Weight (LVW). 

(a) Notwithstanding any other provision of this chapter, a vehicle 

,. manufacturer may choose to certify 1983 and later model vehicles to optional 

NOx standards as follows: 

Passenger cars - 0.7 gm/mile - 1983 and Subsequent Model Years. LDT, 

MDV 0-3999 pounds EIW - 1.0 gm/mile - 1983 aAS-Sliese~lieAt through 1987 

Model Years. LDT, MDV 0-3750 lbs. LVW - 1.0 gm/mile - 1988 and 

Subsequent Model Years. 

(b) Testing of vehicles certified under this section shall be 

conducted in accordance with the California Exhaust Emission Test Procedures 

• applicable to either 1981 through 1987 or 1988 and subsequent model passenger 

cars, light-duty trucks, and medium-duty vehicles certified to the primary 

California Standards for 50,000 miles. 

NOTE: Authority cited: Sections 39600, aAa 39601, 43013, and 43101, Health 
and Safety Code. Reference: Sections 39002, 39003, 43000(e), 43013, 43100, 
43101, 43101.5, 43104, and 43106 Health and Safety Code. 

* Sections 1960.1.5 (c) and (d) would remain in effect and are not changed by 
the above proposal. 
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ATTACHMENT C 

PROPOSED 

State of California 
AIR RESOURCES BOARD 

CALIFORNIA EXHAUST EMISSION 
STANDARDS AND TEST PROCEDURES 

FOR 1981-ANB-5HB5EijHENT 
THROUGH 1987 MODEL 

PASSENGER CARS, LIGHT-DUTY 
TRUCKS, AND MEDIUM-DUTY VEHICLES 

• 

• 

Adopted:
Adopted:
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 
Amended: 

November 23, 1976 
December 14, 1976 
May 26, 1977 
June 8, 1977 
June 22, 1977 
September 20, 1977 
January 15, 1978 
March l, 1978 
April 10, 1978 
May 24, 1978 
February 9, 1979 
May 22, 1979 
March 5, 1980 
March 26, 1980 
August 27, 1980 
August 28, 1980 
December 2, 1980 
May 20, 1981 
October 27, 1981 
November 19, 1981 
July 1, 1982 
August 26, 1982 
March 9, 1983 
January 5, 1984 
October 2, 1985 

1986 

Note: These procedures are printed in a style to indicate the proposed 
changes. Text proposed to be added is underlined and strikeout 
indicates text proposed to be deleted. Headings which are 
underlined are not new. Additions to headings are shown by double 
underlines. 



CALIFORNIA EXHAUST EMISSION 
STANDARDS AND TEST PROCEDURES 

FOR 1981-AN9-5H85~QH~NT THROUGH 1987 
MODEL PASSENGER CARS, LIGHT-DUTY TRUCKS 

AND MEDIUM-DUTY VEHICLES 

The provisions of Subparts A and B, Part 86, Title 40, Code of Federal 
Regulations, as they existed on April 15, 1978, are hereby adopted as the 
California Exhaust Emission Standards and Test Procedures for 1981 and 
5Yese~YeRt through 1987 Model Passenger Cars, Light-Duty Trucks, and 
Medium-Duty Vehicles, with the following exceptions and additions. The test 
procedures applicable to the particulate exhaust emission standards for 
diesel-powered vehicles are contained in 40 CFR Part 86, Subpart B, as they
existed on October 13, 1981. 

• 
,. Applicability 

a. These test procedures are applicable to 1981 aft~-stiese~Yeftt through
1987 model passenger cars, light-duty trucks, and medium-duty 
vehicles, except motorcycles. References to "light-duty trucks" in 
40 CFR 86 shall apply both to "light-duty trucks" and "medium-duty
vehicles" in these procedures. 

b. Any reference to vehicle sales throughout the United States shall 
mean vehicle sales in California. 

c. Regulations concerning EPA hearings, EPA inspections, specific
language on the Certificate of Conformity, evaporative emissions, 
high-altitude vehicles and testing, and heavy-duty engines and 
vehicles shall not be applicable to these procedures, except where 
specifically noted. 

• d. Any reference to gasoline-powered vehicles shall also apply to 
vehicles powered by gaseous fuels. 

2. Definitions 

a. "Administrator" means the Executive Officer of the Air Resources 
Board. 

b. "Certificate of Confonnity" means Executive Order certifying
vehicles for sale in California. 

c. "Certification" means certification as defined in Section 39018 of 
the Health and Safety Code. 

d. "Passenger car" means any motor vehicle designed primarily for 
transportation of persons and having a design capacity of 12 
persons or less. 

e. "Heavy-duty engine" means an engine which is used to propel a 
heavy-duty vehicle. 



f. "Heavy-duty vehicle" means any motor vehicle having a 
manufacturer's gross vehicle weight rating greater than 6000 
pounds, except passenger cars. 

g. "Light-duty truck" means any motor vehicle, rated at 6000 pounds 
gross vehicle weight or less, which is designed primarily for 
purposes of transportation of property or is a derivative of such a 
vehicle, or is available with special features enabling off-street 
or off-highway operati on and use. 

h. "Medium-duty vehicle" means any heavy-duty vehicle having a 
manufacturer's gross vehicle weight rating of 8500 pounds or less. 

i. "Gaseous fuels" means liquefied petroleum gas, compressed natural 
gas, or liquefied natural gas fuels for use in motor vehicles. 

• 
j. "Trap oxidizer system" means an emission control system which 

consists of a trap to collect particulate matter and a mechanism to 
oxidize the accumulated particulate. 

k. "Regeneration" means the process of oxidizing accumulated 
particulate matter. It may occur continually or periodically. 

1. "Periodically regenerating trap oxidizer system" means a trap 
oxidizer system that utilizes an automated regeneration mode during
normal driving conditions for cleaning the trap which can be easily
detected. 

m. "Continually regenerating trap oxidizer system" means a trap - oxidizer system that does not utilize an automated regeneration 
mode during normal driving conditions for cleaning the trap. 

• 
n. "Non-regeneration emission test" means a complete emission test 

which does not include a regeneration. --

o. "Regeneration emission test" means a complete emission test 
which includes a regeneration. 

p. "Regeneration interval" means the interval from the start of a 
regeneration to the start of the next regeneration. 

3. Test Procedures 

a. In order to demonstrate compliance with a non-methane hydrocarbon 
emission standard, hydrocarbon emissions shall be measured in 
accordance with the "Ca1 i forni a Non-Methane Hydrocarbon Test 
Procedures." 

b. Durability data submitted pursuant to subparagraph 86.078-23(f) may 
be from vehicles previously certified by EPA or ARB. 

c. The requirements in subparagraph 86.078-28(a)(4)(i)(B) (durability 
vehicles must meet emission standards) refer, for each pollutant, 
to the highest of either the federal or California emission 
standards. 
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d. In paragraph 86.079-21 (Application for Certification), amend 
subparagraph (b}(5} to read: 

(5) A statement of maintenance and procedures consistent with the 
restrictions imposed under subparagraph 86.078-25(a}(l), necessary 
to assure that the vehicles {or engines) covered by a certificate 
of conformity in operation in normal use conform to the 
regulations, and a description of the program for training of 
personnel for such maintenance, and the equipment required. 

e. In paragraph 86.078-25 (Maintenance}: 

1. Amend subparagraph (a)(l) to read as follows: 

• 
(1) Scheduled maintenance on the engine, emission control system,

and fuel system of durability vehicles shall, unless otherwise 
provided pursuant to paragraph (a){5)(iii}, be restricted as 
set forth in the following provisions • 

(i) (A) for gasoline-fueled vehicles, maintenance shall be 
restricted to the inspection, replacement, cleaning,
adjustment, and/or service of the following items at 
intervals no more frequent than indicated: 

(1) Drive belts on engine accessories (tension
adjustment only}; (30,000 miles). 

(2) Valve lash (15,000 miles}. 

(3) Spark plugs (30,000 miles}. 

(4) Air filter (30,000 miles}. 

• 
(5) Exhaust gas sensor {30,000 miles}: Provided that; 

¥eF-t987-aRe-~FteF-meeet-yeaFs, an audible and/or
visible signal approved by the Executive Officer 
alerts the vehicle operator to the need for sensor 
maintenance at the mileage point.t-aRe-~FeYteee
tkat,-f8F-t988-aRe-SH&Se~HeRt-meeet-yeaF-YeRte+es+ 

fat-tRe-maRHtaetHFeF-ska++-e~Ht~-tke-YeRte+e-wttk-a 
matRteRaRee-tReteateF-eeRststtR§-et-a-+t§Rt-eF-f+a§; 
wktek-ska++-ee-~Feset-te-aettYate-aHtemattea++y-ey
t++HffltRattR§-tR-tke-ease-e¥-a-+t§Rt-eF-ey-eeYeFtR§ 
tke-eeemeteF-tR-tRe-ease-e¥-a-¥+a§-tRe-¥tFst-ttffle
tke-mtRtfflHm-matRteRaRee-tRteFYa+-estae+tskee-eHFtR§ 
eeFttfteatteR-testtR§-tS-Feaekee-aRe-whtek-ska++
FefflatR-aettYatee-HRtt+-Feset~--A¥teF-FesetttR§;-tke
fflatRteRaRee-tReteateF-ska++-aettYate-aHtefflattea++y 
wkeR-tke-ffltRtfflHffl-fflatRteRaRee-tRteFYa+,-wkeR-aeaee-te 
tke-Yekte+e-mt+ea§e-at-tke-ttffle-et-FesetttR§;-ts 
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• 

• 

a~a4R-FeaeMee-aRe-sAa++-a,a4R-Felfta4R-aet4Yatea-tiRt4t 
FesetT--WAeR-tAe-ffla4RteRaRee-4Re4eate¥-eeRs4sts-ef-a 
+4~At,-4t-sAa++-a+se-aet4Yate-atiteRl6t4eatty-4R-tAe 
eR§4Re-FtiR-key-~es4t4eA-eefe¥e-eR§4Ae-eFaAk4R§-te
4Re4eate-tAat-4t-4s-ftiRet4eA4A§T--lAe-ffla4AteRaRee 
4Re4eateF-sAatt-ee-teeatee-eR-tAe-4R5tFtilllE!Rt-~aRet 
aRe-sMa++,-wAeR-aet4Yatee,-e4s~+ay-tAe-weFes-~e*y,eR 
seRseF~-eF-may-e4s~+ay-stieA-etAeF-wens-eeteFffl4Ree
ey-tMe-EKeetit4Ye-8ff4eeF-te-ee-t4ke+y-te-eatise-tAe 
YeA4e+e-ewReF-te-seek-eKy§eR-5eRseF-Fe~+aeelllE!AtT
lAe-ma4RteRaRee-4Re4eateF-sAa+t-ee-se~aNte-fFeffl-tAe 
matfYAet4eA-4Re4eateF-+4§At-f'e~Y4Fee-ey-6eet4eR
+9e8,-l4t+e-+d,-6a+4feFR4a-Aaffl4A4stFat4Ye-6eeet 

fe ➔ -tAe-fflaRYfaetYFeF-sMa++-~FeY4ee-fFee-Fe~+aeeffleRt 
ef-tAe-eKy~eR-5eR58F,-4Re+YetR§-B8tA-~aFt5-aRe 
+aeeF,-aAe-sAa++-Feset-tAe-ffla4RteRaRee-4Re4eateF 
w4tAeYt-aRy-eAaF§e,-tAe-f4Fst-t4111E!-tAe-ffla4RteRaRee 
4AteFYa+-estae+4sMee-eYF4A§-een4f4eat4eA-test4R§-4s
PeaeAee-feF-YeA4e+es-een4f4ee-w4tA-seMeeY+ee-seRseF 
ma4RteAaRee-eefeFe-iQ,QQQ-m4+esT--tf-tAe-eKy§eA 
seAS8F-4S-Fe~+aeee-~YFSYaRt-te-tAe-waFNAty 
~FeY4s4eAs-ef-6eet4eA-~Q67,-l4t+e-t6,-6at4feFA4a 
Aem4R4stFat4Ye-6eae,-eefeFe-tMe-f4Fst-ffla4RteAaAee 
4AteFYat-4s-FeaeAee,-tAe-maRYfaetYFeF-sAatt-a+se 
Fe~+aee-tAe-eKy§eA-seAseF-aRa-Peset-tAe-ma4AteRaRee 
4Ae4eateF-at-tMe-ffl4tea§e-~e4At-aeteFffl4Ree-ey-aee4A~
the-ma4AteAaAee-4AteFYat-te-the-Yeh4e+els-m4+ea§e-at 
the-t4me-ef-the-waFFaAty-Fe~+aeemeRtT--tf-tAe
ea+eY+atee-m4+ea§e-~e4Rt-feF-a-seeeRe-eKy§eA-seRseF
Fe~taeeffleAt-wetita-eKeeee-iQ,QQQ-m4+es,-Ae-ff'ee 
seeeAa-¥e~+aeemeAt-sha++-ee-Fe~Y4Feet 

fe➔ --lAe-ma4AteRaAee-4Ae4eate¥-sha++-ee-Fesettae+eT 
lAe-ma4AteAaAee-4AStFYet4eAS-Fe~Y4Fea-ey-~aFa§F6~A 
6TfT-ef-tAese-~FeeeaYFes-sha+t-~FeY4ee-4RstFYet4eAs 
feF-tAe-Fesett4R§-ef-tAe-ma4AteRaAee-4Ra4eateF,-aAe
sMatt-s~ee4fy-tMat-tAe-ma4AteAaAee-4Aa4eateF-sAa++
ee-Feset-eaeA-t4me-tAe-SKY§eA-seAseF-4s-Fe~+aeeet-aAe 

fe➔ -Netw4tAstaAe4A§-tAe-~FeY4s4eRs-ef-6eet4eR 
~Qd7fe➔ ,-l4t+e-+d,-6a+4feFA4a-Aeffl4A4stf'at4Ye-6eae, 
tAe-eKy§eA-seAse¥,-4Re+Ye4A§-aAy-¥e~taeelllE!At
Pe~Y4Fee-~YFSYaAt-te-tA4s-seet4eR,-sAa++-ee 
waF¥aAtee-feF-tAe-YsefY+-+4fe-ef-tAe-YeA4e+e-eF 
eR§4ReT--lf-sYeA-eKy§eR-seAseF-fa4+s-eyF4A§-tAe 
YsefY+-+4fe-~eF4ea,-4t-sAa++-ee-Fe~+aeee-ey-tAe 
ffl&AYfaetYFe¥-4R-aeeenaAee-w4tM-6eet4eA-~967fe➔, 
l4tte-t6,-6at4fe¥R4a-Aeffl4A4stnt4Ye-6eeeT 
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(6) Choke (cleaning or lubrication only); (30,000 miles). 

(7) In addition, adjustment of the engine idle speed 
(curb idle and fast idle), valve lash, and engine
bolt torque may be perfonned once during the first 
5000 miles of scheduled driving, provided the 
manufacturer makes a satisfactory showing that the 
maintenance will be perfonned on vehicles in use. 

( B) for diesel-powered vehicles, maintenance shall be 
restricted to the following items at intervals no more 
frequent than every 12,500 miles of scheduled driving, 
provided that no maintenance may be perfonned after 
45,000 miles of scheduled driving: 

(l ) Adjust low idle speed. 

• (2) Adjust valve lash if required • 

(3) Adjust injector timing. 

(4) Adjust governor. 

(5) Clean and service injector tips. 

(6) Adjust drive belt tension on engine accessories. 

(7) Check engine bolt torque and tighten as required. 

• 
(ii) Change of engine and transmission oil, change or service 

of oil filter and, for diesel-powered vehicles only,
change or service of fuel filter and air filter, will be 
allowed at the mileage intervals specified in the 
manufacturer's maintenance instructions• 

(iii) Maintenance shall be conducted in a manner consistent 
with service instructions and specifications provided by 
the manufacturer for use by customer service personnel. 

(2) Delete subparagraph (a)(3) (Service of exhaust gas
reci rcul ati on system). 

(3) Delete subparagraph (a)(4) (Service of catalytic converter). 

f. In paragraph 86.078-38 (Maintenance instructions): 

l. Amend subparagraph (a) to read: 

(al The manufacturer shall furnish or cause to be furnished 
to the purchaser of each new motor vehicle (or motor vehicle 
engine) subject to the standards prescribed in paragraphs
86.078-8 through 86.078-11 as applicable, written instructions 
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for the maintenance and use of the vehicle (or engine) by the 
purchaser as may be reasonable and necessary to assure the 
proper functioning of emission control systems in normal use. 
Such instructions shall be consistent with and not require
maintenance in excess of the restrictions imposed under 
subparagraph 86.078-25(a)(l), except that the instructions 
may, subject to approval by the Administrator, require
additional maintenance for vehicles operated under extreme 
conditions. In addition, subject to approval by the 
Administrator, the instructions may require insoections 
necessary to insure safe operation of the vehicle in use. In 
addition to any maintenance which may be required pursuant to 
the preceding paragraph, the instructions may also recommend 
such inspections, maintenance, and repair as may be reasonable 
and necessary for the proper functioning of the vehicle and 
its emission control systems. If the instructions recommend 

• 
maintenance in addition to that which may be required pursuant 
to the preceding paragraph, they shall distinguish clearly 
between required and recommended maintenance • 

2. Amend subparagraph (c)(l) to read: 

(l) Such instructions shall specify the performance of all 
scheduled maintenance performed by the manufacturer under 
subparagraph 86.078-25(a)(l). 

If the instructions specify recommended maintenance as 
well as required maintenance, they shall distinguish 
clearly between the two. 

3. Amend subparagraph (d) by adding a new subparagraph (3) to 
read: 

• 
(3) Such instructions shall specify the performance of all 

scheduled maintenance performed by the manufacturer under 
subparagraph 86.078-25(a)(l). 

If the instructions specify recommended maintenance as 
well as required maintenance, they shall distinguish
clearly between the two. 

g. Amend subparagraph 86.078-39(a) (Submission of maintenance 
instructions) to read: 

(a) The manufacturer shall provide to the Administrator, no later 
than the time of the submission required by paragraph
86.078-23, a copy of the maintenance instructions which the 
manufacturer proposes to supply to the ultimate purchaser in 
accordance with subparagraph 86.078-38(a). The Administrator 
will review such instructions to determine whether they are 
consistent with federal requirements, and to determine whether 
the instructions for required maintenance are consistent with 
the restrictions imposed under subparagraph 86.078-25(a)(l).
The Administrator will notify the manufacturer of his or her 
determinations. 
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h. Amend subparagraph 86. 113-78 by adding a new subparagraph (c) to 
read: 

(c) (1) Gaseous fuels representative of commercial gaseous fuels 
which will be generally available through retail outlets 
in California or liquid petroleum gas having the ASTM 
D1835 or NGPA HD-5 specification shall be used in service 
accumulation. 

(2) Liquid petroleum gas having the ASTM D1835 or NGPA HD-5 
specification shall be used for exhaust and evaporative
emission testing. 

(3) Natural gas representative of commercial natural gas
which will be generally available through retail outlets 
in California shall be used for exhaust emission testing. 

• 
(4) Written approval from the Administrator of the fuel 

specifications must be provided prior to the start of the 
testing. 

• 

i. Amend paragraphs 86.079-26 (Mileage and service accumulation; 
emission measurements) and 86.079-28 (Compliance with emission 
standards) to require that emission tests performed on 
emission-data vehicles and durability-data vehicles be 
non-regeneration emission tests for diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems. For any diesel 
passenger cars, light-duty trucks, and medium-duty vehicles 
equipped with continually regenerating trap oxidizer systems, 
manufacturers may use the provisions applicable to periodically
regenerating trap oxidizer systems as an option. If such an 
optionis elected, all references in these Procedures to vehicles 
equipped with periodically regenerating trap oxidizer systems shall 
be applicable to the vehicles equipped with continually 
regenerating trap oxidizer systems. 

j. Amend subparagraph 86.079-26 (a)(4)(ii) (Mileage and service 
accumulation; emission measurements) to read: 

(ii) Diesel. Each Diesel durability-data vehicle shall be driven, 
with all emission control systems installed and operating, for 
50,000 miles or such lesser distance as the Administrator may agree 
to as meeting the objectives of this procedure. Complete emission 
tests (see H 86.106 through 86.145) shall be made at the following
mileage points: O; 5,000; 10,000; 15,000; 20,000; 25,000; 30,000; 
35,000; 40,000; 45,000; and 50,000.* For diesel-powered passenger 
cars, light-duty trucks, and medium-duty vehicles equipped with 

Where applicable, the option to the above test plan set forth in the* 
Manufacturers Advisory Correspondence #82-0lA, dated April 6, 1982, may
be used. 
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• 

• 

periodically regenerating trap oxidizer systems at least four 
regeneration emission tests ( see §§ 86.106 through 86.145) shal 1 be 
made. With the advance approval of the Administrator, the 
manufacturer ma_y install (1) a manual override switch capable of 
preventing (i.e., delaying until the switch is turned off) the 
start of the regeneration process and (2) a light which indicates 
when the system would initiate regeneration if it had no override 
switch. Upon activation of the override switch, the vehicle will 
be operated on a dynamometer to precondition it for the 
regeneration emission test in accordance with paragraph 3. 1. The 
Urban Oynamometer Driving Schedule (UODS) which is in progress at 
the time when the light comes on shall be completed and the vehicle 
shall proceed to the prescribed soak period followed by testing.
With the advance approval of the Administrator, the manual override 
switch will be turned off at some predetermined point in the 
testing sequence permitting the regeneration process to proceed 
without further manual interaction. The mileage intervals between 
test points shall be approximately equal. The first regeneration 
emission test shall be made at the 5,000 mile point, and the last 
shall be made at the 50,000 mile point. The regeneration emission 
tests must provide a deterioration factor confidence level equal to 
or better than the confidence level achieved by performing 
regeneration emission tests at the following mileage points: 
5,000; 20,000; 35,000; and 50,000. The procedure for making this 
determination is as follows: 

Select exhaust system mileage test points for proposed (prop)
schedule. 

Calculate the sums of the squares corrected to the mean of the 
system mileaqes at the proposed test points: 

,2 2 
r (N i \rop = [ r (Xi ) -

Where: 

X = Individual mileages which vehicle will be tested. 

N = Total number of regeneration emission tests. 

( Subscr1 pt and superscript II i" refers to proposed 
test schedule). 

The exhaust system mileage tests points at 5,000, 20,000, 35,000, 
and 50,000 miles will be designated as the standard (std) test 
schedule. 

Calculate the sums of squares corrected to the mean of the standard 
test schedule. 
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Where: 

X = Individual mileages at which the vehicle will be 
tested. 

N = Total number of regeneration emission tests. 
II j II(Subscript and superscript refers to standard 

test schedule) 

Refer to Table I and determine ti at (Ni-2)prop degrees 

.2 2i I 

t:~N-!~-- -- I ( N.)> t prop X J std J std 
tj std 

• the proposed plan is acceptable. 

Table I 
Degrees of freedom 

N-2 t 0.050 

• 

l 6.314 
2 2.920 
3 2.353 
4 2 .132 
5 2.015 
6 1.943 
7 1.895 
8 1.860 
9 1.833 

10 l.812 
11 1.796 
12 1. 782 
13 l.771 
14 1. 761 
15 1.753 

k. In paragraph 86.079-28 (Compliance with emission standards): 

l. Amend subparagraph (a)(4)(i) to read: 

(i) Separate emission deterioration factors shall be 
determined from the exhaust emission results of the 
durability-data vehicle(s) for each engine-system
combination. A separate factor shall be established for 
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate 
(diesel vehicles only) for each engine-system combination. A 
separate evaporative emission deterioration factor shall be 
determined for each evaporative emission family-evaporative 
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emission control system combination from the testing conducted 
by the manufacturer (gasoline-fueled vehicles only). Separate 
emission correction factors (diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems only) shall be 
detennined from the exhaust emission results of the 
durability-data vehicle(s) for each engine-system 
combination. A separate factor shall be established for 
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate 
for each engine-system combination. 

2. Add subparagraph (a)(4)(i)(D) to read: 

• 
(0) The regeneration exhaust emission data (diesel-powered 
passenger cars, light-duty trucks, and medium-duty vehicles 
equipped with periodically regenerating trap oxidizer systems 
only) from the tests required under§ 86.079-26(a)(4) shall be 
used to determine the regeneration exhaust emissions 
interpolated to the 50,000-mile point. The regeneration 
exhaust emission results shall be plotted as a function of the 
mileage on the system, rounded to the nearest mile, and the 
best fit straight lines, fitted by the method of least 
squares, shall be drawn through all these data points. The 
interpolated 50,000-mile point of this line shall be used to 
calculate the multiplicative exhaust emission correction 
factor for each engine-system combination as follows: 

Factor = 1 + R-1 n 
450"5' 

where, R = the ratio of the regeneration exhaust 
emissions interpolated to 50,000 miles to 
the non-regeneration exhaust emissions 
interpolated to 50,000 miles. 

• n = the number of complete regenerations which 
occur during the durability test. 

These interpolated values shall be carried out to a minimum of 
four places to the right of the decimal point before dividing 
one by the other to determine the correction factor. The 
results shall be rounded to three places to the right of the 
decimal point in accordance with ASTM E 29-67. For 
applicability to gaseous emission standards under the 100,000 
option, R will be determined based upon projected 100,000 mile 
emissions. 

3. Amend subparagraph (a)(4)(ii)(A) to read: 

(A) The official exhaust emission test results for each 
emission-data vehicle at the 4,000 mile test point shall be 
multiplied by the appropriate deterioration factor, and 
correction factor (diesel-powered passenger cars, light-duty 
trucks, and medium-duty vehicles equipped with periodically 
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regenerating trap oxidizer systems only): Provided: that if 
a deterioration factor as computed in paragraph {a){4){i)(B) 
of this section or a correction factor as computed in 
paragraph (a)(4)(i)(D) of this section is less than one, that 
deterioration factor or correction factor shall be one for the 
purposes of this paragraph. 

1. In paragraph 86.132.78 (Vehicle preconditioning): 

l. Amend subparagraph (a)(2) to read: 

• 

(2) Within one hour of being fueled the vehicle shall be 
placed, either by being driven or pushed, on a dynamometer and 
operated through one Urban Dynamometer Driving Schedule (UDDS) 
test procedure, see§ 86.115 and Appendix I. The UDDS 
performed prior to a non-regeneration emission test shall not 
contain a regeneration (diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems only). A 
gasoline fueled test vehicle may not be used to set 
dynamometer horsepower. 

2. Amend subparagraph (a)(3) to read: 

• 

(3) For those unusual circumstances where additional 
preconditioning is desired by the manufacturer, such 
preconditioning may be allowed with the advance approval of 
the Administrator. The Administrator may also choose to 
conduct or require the conduct of additional preconditioning 
to insure that the evaporative emission control system is 
stabilized in the case of gasoline engines, or to insure that 
the exhaust system is stabilized in the case of diesel 
engines. The additional preconditioning shall consist of an 
initial one hour minimum soak and, one, two, or three driving 
cycles of the UDDS (or more in the case of a diesel-powered 
vehicle equipped with a periodically regenerating trap 
oxidizer system, which is being preconditioned for a 
regeneration emission test), as described in paragraph (a)(2) 
of this section, each followed by a soak of at least one hour 
with engine off, engine compartment cover closed and cooling 
fan off. The vehicle may be driven off the dynamometer 
following each UDDS for the soak period. 

m. The manufacturer shall record in the durability-data vehicle log 
book, the number of regenerations which occur during the 50,000 
mile durability test of each diesel-powered passenger car, 
light-duty truck and medium-duty vehicle equipped with a 
periodically regenerating trap oxidizer system. The manufacturer 
shall include, for each regeneration: the date and time of the 
start of regeneration, the duration of the regeneration, and the 
accumulated mileage at the start and the end of regeneration. The 
number of regenerations will be used in the calculation of the 
correction factor in 40 CFR Part 86, Section 28. 
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n. Amend subparagraph § 86.144-78(a} (Calculations: exhaust 
emissions} to read: 

The final reported test results shall be computed by the use of the 
following formula: 

(a} For light-duty vehicles and light-duty trucks: 

Ywm = 0.43 ((Yet+ Ys}/(Oct +Os}}+ 0.57 ((Yht + Ys}/(Oht + Ds}) 

For purposes of adjusting emissions for regeneration: 

Re= ((Yrl - Yet}+ (Yr2 - Ys} + (Yr3 - Yht))/(Oct + Ds + Dht) 

Yr= Ywm* + Re 

• Where: 

Ywm = Weighted mass emissions of each pollutant, i.e., HG, CO, NOx 
or CO2, in grams per vehicle mile. 

Yet= Mass emissions as calculated from the "transient" phase of 
the cold start test, in grams per test phase. 

Yht = Mass emissions as calculated from the "transient" phase of 
the hot start test in grams per test phase. 

Ys = Mass emissions as calculated from the "stabilized" phase of 
the cold start test, in grams per test phase. 

Dct = The measured driving di stance from the "transient" phase of 
the cold start test, in miles. 

• Dht = The measured di stance from the "transient" phase of the hot 
start test, in miles. 

Os= The measured driving distance from the "stabilized" phase of 
the cold start test, in miles. 

Yr= Regeneration emission test. 

Re= Mass emissions of each pollutant attributable to regeneration
in grams per mile. 

Yrl = Mass emissions, during a regeneration emission test, as 
calculated from the "transient" phase of the cold start test, in 
grams per test phase. 

* Ywm is derived using the emission data from a test with no regeneration. 
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Yr2 = Mass emissions, during a regeneration emission test, as 
calculated from the "stabilized" phase of the cold start test, in 
qrams per test phase. 

Yr3 = Mass emissions, during a regeneration emission test, as 
calculated from the "transient" phase of the hot start test in 
grams per test phase. 

o. Amend subparagraph§ 86.145-82(a) (Calculations: Particulate 
emissions) to read: 

(a) The final reported test results for the mass particulate (Mp) 
in grams/mile shall be computed as follows. 

Mp= 0.43(Mpl + Mp2)/(Dct + Ds) + 0.57 (Mp3 + Mp2/(Dht + Ds) 

For purposes of adjusting emissions for regeneration:

• Re = ( (Mprl - Mpl) + (Mpr2 - Mp2) + (Mpr3 - Mp3) }/(Dct+Ds+Dht} 

Mpr = Mp* + Re 

Where: 

(l} Mpl = Mass of particulate determined from the "transient" 
phase of the cold start test, in grams per test phase.
{See f86. 110-82(c)(l) for determination.) 

(2) Mp2 = Mass of particulate determined from the 
"stabilized" phase of the cold start test, in grams per 
test phase. (See §86. ll0-82{c}(l) for determination.} 

• (3) Mp3 = Mass of particulate determined from the "transient" 
phase of the hot start test, in grams per test phase. 
(See §86.110-82(c)(l} for determination.) 

(4) Dct = The measured driving distance from the "transient" 
phase of the cold start test, in miles. 

(5) Ds = The measured driving distance from the "stabilized" 
phase of the cold start test, in miles. 

(6) Dht = The measured driving distance from the "transient" 
phase of the hot start test, in miles. 

{7} Mpr = Regeneration emission test 

(8) Re= Mass of particulate attributable to regeneration in 
grams/mile. 

* Mp is derived using the emission data from a test with no regeneration. 
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(9) Mprl = Mass of particulate determined, during a 
regeneration emission test, from the "transient" phase of 
the cold start test, in grams per test phase. 
(See§ 86.110-82(c)(l) for determination.) 

(10) Mpr2 = Mass of particulate determined, during a 
regeneration emission test, from "stabilized" phase of 
the cold start test, in grams per test phase. 
(See§ 86.110-82(c)(l) for determination.) 

(11) Mpr3 = Mass of particulate determined, during a 
regeneration emission test, from the "transient" phase of 
the hot start test, in grams per test phase. 
(See § 86.110-82(c)(l) for determination.) 

4. Standards 

• The following standards represent the maximum projected exhaust 
emissions for the useful life of the vehicle . 

(al The exhaust emissions from new 1981 model passenger cars, light-duty 
trucks, and medium-duty vehicles, subject to registration and sold and 
registered in this state, shall not exceed (1): 

1981 EXHAUST EMISSIONS STANDARDS 
!grams eer mi1el 

Equivalent Durability 
Inertia Vehicle Oxides of 

Vehicle Weight Basis Non-Methane Carbon Nitrogen 
Tyee(2) (lbs.) (3) (mi) Hydrocarbons( 4) Monoxide (5) 

• 
PC All 50,000 (0.41) 3.4 1.0 
PC(6) All 50,000 0,39 (0.41) 7.0 0.7 
PC(Optionl) All 100,000 0,39 ( 7) 3,4 1.5 
PC (Option 2) All 100,000 0,46 ( 7) 4.0 1.5 

LDT,MDV 0-3999 50,000 0.39 (0.41) 9,0 1.o 
LDT,MDV (Option 1) 0-3999 100,000 0.39 (0.41) ( 7) 9,0 1.5 
LDT,MDV (Option 2) 0-3999 100,000 0.46 ( 7) 10.6 1.5 

LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.5 
LDT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) (7) 9.0 2.0 

MDV 6000 &larger 50,000 0.60 (0.60) 9,0 2.0 
MDV (Option 1) 6000 &larger 100,000 0.60 (0.60) (7) 9.0 2.3 
(1) Subsection (a) shall remain in effect until December 31, 1991, and as of 

that date is repealed unless a later regulation deletes or extends that 
date. Notwithstanding the repeal or expiration of this procedure on 
December 31, 1991, the provisions of the regulation as they existed 
prior to such repeal or expiration shall continue to be operative and 
effective for those events occurring prior to the repeal or expiration. 
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( 2) "PC'' means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(3) Equivalent inertia weights are detennined under subparagraph 40 CFR 
86.129-79(a).

(4) Hydrocarbon standards in parentheses apply to total hydrocarbons.
(5) The maximum projected emissions of oxides of nitrogen measured on the 

federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and medium-duty 
vehicle standards shown in the table. Both the projected emissions and 
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before 
being compared.

(6) The second set of 50,000 mile passenger car standards is optional. A 
manufacturer must select either the primary or optional sets of 50,000 
mile standards for its full product line for both 1981 and 1982 model 
years.

• 
( 7) For vehicles from evaporative emission families with projected 50,000 

mile evaporative emissions values below 1.0 g/test, an adjustment to the 
hydrocarbon exhaust emission standards may be granted by the Executive 
Officer. The adjusted standard will be calculated using the following
fonnula: 

HCex = .75 [.185 - (Di + 3.3 Hs) : 29.4] + HC 0 

Where: 

HCex = adjusted exhaust hydrocarbon standard- HC 0 = unadjusted exhaust hydrocarbon standard 

Di = diurnal evaporative emissions 

• 
Hs = hot soak evaporative emissions 

(b) The exhaust emissions from new 1982 model passenger cars, light-duty 
trucks, and medium-duty vehicles, subject to registration and sold and 
registered in this state, shall not exceed (1): 

-15-



1982 EXHAUST EMISSIONS STANDARDS 
!grams per m11el 

Equivalent Durability 
Inertia Vehicle Oxides of 

Vehicle Weight Basis Non-Methane Carbon Nitrogen 
Tlpe(2) (lbs.) (3) (mi) H.)!drocarbons (4) Monoxide (5) 

PC All 50,000 0.39 (0.41) 7.0 0.4 
PC(6) All 50,000 0. 39 ( 0. 41) 7.0 0.7 
PC (Option l) All l 00 ,000 0.39 (0.41) 7.0 1.5 
PC (Option 2) All 100,000 0.46 8.3 1.5 

LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option l) 0-3999 100,000 0. 39 ( 0. 41) 9.0 1.5 
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.5 

• 
LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.5 
LDT,MDV ( Option l ) 4000-5999 100,000 0.50 (0.50) 9.0 2.0 

MDV 6000 & larger 50,000 0.60 (0.60) 9.0 2.0 
MDV (Option l) 6000 & larger 100,000 0.60 (0.60) 9.0 2.3 

( 1) Subsection (b) shall remain in effect until December 31, 1992, and as of 
that date is repealed unless a later regulation deletes or extends that 
date. Notwithstanding the repeal or expiration of this procedure on 
December 31, 1992, the provisions of the regulation as they existed 
prior to such repeal or expiration shall continue to be operative and 
effective for those events occurring prior to the repeal or expiration. 

( 2) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

• 
(3) Equivalent inertia weights are determined under subparagraph 40 CFR 

86.129-79(a).
(4) Hydrocarbon standards in parentheses apply to total hydrocarbons . 
(5) The maximum projected emissions of oxides of nitrogen measured on the 

federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and medium-duty 
vehicle standards shown in the table. Both the projected emissions and 
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before 
being compared. 

(6) The second set of 50,000 mile passenger car standards is optional. A 
manufacturer must select either the primary or optional sets of 50,000 
mile standards for its full product line for both 1981 and 1982 model 
years. 

(c) The exhaust emissions from new 1983 model passenger cars, light-duty 
trucks, and medium-duty vehicles, subject to registration and sold and 
registered in this state, shall not exceed (1): 
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1983 EXHAUST EMISSIONS STANDARDs(7) 
(grams per mile)- Equivalent Durability 

Inertia Vehicle Oxides of 
Vehicle Weight Basis Non-Methane Carbon Nitrogen 
Type(2) (1 bs. ) (3) (mi) Hydrocarbons(4) Monoxide (5) 

PC All 50,000 0.39 (0.41) 7.0 0.4 
PC(6) All 50,000 0.39 (0.41) 7.0 0.7 
PC (Option 1) A11 100,000 0.39 (0.41) 7.0 1.5 
PC (Option 2) All 100,000 0.46 8.3 1.5 

LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV (6) 0-3999 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 1) 0-3999 100,000 0.39 (0.41) 9.0 1.5 
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.5 

• LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0 
LDT,MDV 4000-5999 100,000 0.50 (0.50) 9.0 2.0 

MDV 6000 & 1arger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option 1) 6000 & 1 a rger 100,000 0.60 (0.60) 9.0 2.0 

( 1} Subsection (c) shall remain in effect until December 31, 1993, and as of 
that date, is repealed unless a later regulation deletes or extends that 
date. Notwithstanding the repeal or expiration of this regulation on 
December 31, 1993, the provisions of the regulation as they existed 
prior to such repeal or expiration shall continue to be operative and 
effective for those events occurring prior to the repeal or expiration.

(2) ''PC'' means passenger cars. 
"LDT" means 1 i ght-duty trucks. 
"MDV" means medium-duty vehicles. 

• 
(3) Equivalent inertia weights are determined under subparagraph 40 CFR 

86. 129-79{a) • 
(4) Hydrocarbon standards in parentheses apply to total hydrocarbons.
{5) The maximum projected emissions of oxides of nitrogen measured on the 

federal Highway Fuel Economy Test {HWFET; 40 CFR FPart 600, Subpart B) 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and medium-duty 
vehicle standards shown in the table. Both the projected emissions and 
the HWFET standard shall be rounded to the nearest 0.1 gm/mi before 
being compared. 

{6) This set of standards for 1983 and later model vehicles is optional. A 
manufacturer may choose to certify to these optional standards pursuant 
to the conditions set forth in Section 1960. 15. 

(7) For gaseous-fueled vehicles the calculation procedures provided in the 
appendix shall be used for determining emissions and fuel economy. 

{d) The exhaust emissions from new 1984 through 1987 aRa-sYese~YeR~ model 
passenger cars, light-duty trucks, and medium-duty vehicles, subject to 
registration and sold and registered in this state, shall not exceed: 
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- 1984 ANB-5YB5hQYhN+ THROUGH 1987 EXHAUST EMISSIONS STANDARDS(6)(7) 

(grams eer mile) 

Vehicle 
Tz:ee( 1) 

Equivalent
Inertia 
Weight

(lbs.) (2) 

Durabi 1 i ty 
Vehicle 
Basis 
(mi) 

Non-Methane 
Hydrocarbons( 3) 

Carbon 
Monoxide 

Oxides of 
Nitrogen

(4) 

PC All 50,000 0.39 (0.41) 7.0 0.4 
PC(5) All 50,000 0.39 (0.41) 7.0 0.7 
PC ( Option 1 ) All 100,000 0.39 (0.41) 7.0 1.0 
PC (Option 2) All 100,000 0.46 8.3 1.0 

• 
LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV (5) 0-3999 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 1) 0-3999 100,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 1.0 

LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0 
LDT,MDV (Option 1) 4000-5999 100,000 0.50 (0.50) 9.0 1. 5 

MDV 6000 & 1 arger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option 1) 6000 & larger 100,000 0.60 (0.60) 9.0 2.0 

( 1) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(2) Equivalent inertia weights are determined under subparagraph 40 CFR 
86.129-79(a). 

(3) Hydrocarbon standards in parentheses apply to total hydrocarbons. 

• 
(4) The maximum projected emissions of oxides of nitrogen measured on the 

federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected 
emissions and the HWFET standard shall be rounded to the nearest O. 1 
gm/mi before being compared.

(5) This set of standards for 1984 and later model vehicles is optional. A 
manufacturer may choose to certify to these optional standards pursuant 
to the conditions set forth in Section 1960.15. 

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 1986 
th~eij§A-+988 and 1987 model years,.aRe-Q~Q8-§tfflt-fe~-the-+989-aRe
SijBSe~ijeRt-meee+-yea~s~ The particulate compliance shall be determined 
on a 50,000 mile durability vehicle basis. 

(7) For gaseous-fueled vehicles the calculation procedures provided in the 
appendix shall be used for determining emissions and fuel economy. 
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(e) The exhaust emissions from new 1981 and subsequent model passenger cars, 
light-duty trucks, and medium-duty vehicles certified to special standards 
authorized by Sections 1960.2, 1960.3, and 1960.4, Subchapter 1, Chapter 3, 
Title 13, California Administrative Code, subject to registration and sold and 
registered in this state, shall not exceed (1): 

SPECIAL EXHAUST EMISSIONS STANDARDs(lO)
l grams eer m, 1e} 

Equivalent Durability
Inertia Vehicle Oxides of 

Vehicle Weight Basis Non-Methane Carbon Nitrogen
Year Type(2) (1 bs.) (3) (mi) Hydrocarbons(4) Monoxide (5) 

1981 PC(6) All 50,000 0.39 (0.41) 7.0 1.5 
LDT,MDV(7) 0-3999 50,000 0.39 (0.41) 9.0 1.5 

• 1982(8) PC All 50,000 0.39 (0.41) 7.0 1.0 

1983 (8) (11 )PC All 50,000 0.39 (0.41) 7.0 0.7 (9) 
LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 1.0 

1984 ( 8 )( 11 )PC All 50,000 0.39 (0.41) 7.0 0.7 
LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.7 (9) 

1985(8)(ll)LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.7 

(1) Subsection (e) shall remain in effect until December 31, 1990, and as of 
that date is repealed unless a later regulation deletes or extends that 
date. Notwithstanding the repeal or expiration of this procedure on 
December 31, 1990, the provisions of the regulation as they existed 
prior to such repeal or expiration shall continue to be operative and 
effective for those events occurring prior to the repeal or expiration. 

• 
(2) "PC" means passenger cars. 

"LDT" means light-duty trucks • 
"MDV" rneans medium-duty vehicles. 

(3) Equivalent inertia weights are determined under subparagraph 40 CFR 
86. 129-79(a). 

(4) Hydrocarbon standards in parentheses apply to total hydrocarbons.
(5) The maximum projected emissions of oxides of nitrogen measured on the 

federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subparagraph 
B) shall be no greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and medium-duty 
vehicle standards shown in the table. Both the projected emissions and 
the HWFET standard shall be rounded to the nearest O. 1 gm/mi before 
being compared. 

(6) For vehicles certified to special standards authorized by Section 
1960.2, Article 2, Subchapter 1, Chapter 3, Title 13, California 
Administrative Code. 

(7) For vehicles certified to special standards authorized by Section 
1960.3, Article 2, Subchapter 1, Chapter 3, Title 13, California 
Administrative Code. 

-19-



(8) For vehicles certified to special standards authorized by Section 
1960.4, Article 2, Subchapter 1, Chapter 3, Title 13, California 
Administrative Code. Special standards revert to ''1983 and subsequent" 
standards for 1985 and subsequent passenger cars and 1986 and subsequent 
LDTs and MDVs. 

(9) The Executive Officer may grant limited relief from the 1983 passenger 
car and 1984 LDT and MDV special NOx standard to a manufacturer who 
exceeds the standard because of unforeseen technical problems. 

(10) Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year, 0.2 g/mi for the 1986 
through 1988 model years, and 0.08 g/mi for the 1989 and subsequent 
model years. The particulate compliance shall be determined on a 50,000 
mile durability vehicle basis. 

(11) For gaseous-fueled vehicles the calculation procedures provided in the 
appendix shall be used for determining emissions and fuel economy. 

• 
5. Additional Requirement 

a. A statement must be supplied that the production vehicles shall be 
in all material respects the same as those for which certification 
is granted. 

b. For model years 1981 through 1984, Jf l!. a gasoline-fueled 
vehicle manufacturer requires the use of unleaded fuel, a statement 
will be required that the engine and transmission combinations for 
which certification is requested are designed to operate 
satisfactorily on a gasoline having a research octane number not 
greater than 91. This requirement shall not apply to 
gaseous-fueled vehicles. 

• 
c. Labeling required pursuant to paragraph 86.079-35 and Section 1965, 

Chapter 3, Title 13 of the California Administrative Code shall 
conform with the requirements specified in the "California Motor 
Vehicle Tune-Up Label Specifications" • 

d. For gasoline-powered vehicles, evidence shall be supplied that the 
air/fuel metering system or secondary air injection system is 
capable of providing sufficient oxygen to theoretically allow 
enough oxidation to attain the CO emissions standard at barometric 
pressures equivalent to those expected at altitudes ranging from 
sea level to 6000 feet elevation. 

e. The mechanism for adjusting the idle air/fuel mixture, if any, 
shall be designed so that either: 

(i) The mixture adjustment mechanism is not visible, even with the 
air cleaner removed, and special tools and/or procedures are 
required to make adjustments; or 
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(ii) In the alternative, the Executive Officer may, upon reasonable 
notice to the manufacturer, require that a certification test 
of a vehicle be conducted with the idle air/fuel mixture at 
any setting which the Executive Officer finds corresponds to 
settings likely to be encountered in actual use. The 
Executive Officer, in making this finding, shall consider the 
difficulty of making adjustments, damage to the carburetor in 
the event of any effort to make an improper adjustment, and 
the need to replace parts following the adjustment. 

The manufacturer shall submit for approval by the Executive 
Officer his or her proposed method for compliance with this 
requirement in his or her preliminary application for 
certification. 

• 
f. The exhaust emissions shall be measured from all exhaust emission 

data vehicles tested in accordance with the federal Highway Fuel 
Economy Test (HWFET; 40 CFR Part 600, Subpart B). The oxides of 
nitrogen emissions measured during such tests shall be multiplied
by the oxides of nitrogen deterioration factor computed in 

• 

accordance with paragraph 86.078-28, and then rounded and compared
with the standard as set forth in paragraph 4 preceding. All data 
obtained pursuant to this paragraph shall be reported in accordance 
with procedures applicable to other exhaust emissions data required 
pursuant to these procedures. 

In the event that one or more of the manufacturer's emission data 
vehicles fail the HWFET standard listed in paragraph 4, the 
manufacturer may submit to the Executive Officer engineering data 
or other evidence showing that the system is capable of complying 
with the standard. If the Executive Officer finds, on the basis of 
an engineering evaluation, that the system can comply with the 
HWFET standard, he or she may accept the information supplied by 
the manufacturer in lieu of vehicle test data • 

g. The manufacturer shall submit to the Executive Officer a statement 
that those vehicles for which certification is requested have 
driveability and performance characteristics which satisfy that 
manufacturer's customary driveability and performance requirements 
for vehicles sold in the United States. This statement shall be 
based on driveability data and other evidence showing compliance 
with the manufacturer's performance criteria. This statement shall 
be supplied with the manufacturer's final application for 
certification, and with all running changes for which emission 
testing is required. 

If the Executive Officer has evidence to show that in-use vehicles 
demonstrate poor performance that could result in wide-spread 
tampering with the emission control systems, he or she may request 
all driveability data and other evidence used by the manufacturer 
to justify the performance statement. 
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h. Certification, if granted, is effective only for the vehicle/engine 
family described in the original manufacturer's certification 
application. Modifications by a secondary manufacturer to 
vehicles/engines shall be deemed not to increase emissions above 
the standards under which those vehicles/engines were certified and 
to be within the original certification if such modifications do 
not: (1) increase vehicle weight more than 10 percent above the 
curb weight, increase frontal area more than 10 percent, or result 
in a combination increase of weight plus frontal area of more than 
14 percent; or (2) include changes in axle ratio, tire size, or 
tire type resulting in changes in the drive train ratio of more 
than 5 percent; or (3) include any modification to the emission 
control system. No originally certified vehicle/engine which is 
modified by a secondary manufacturer in a manner described in items 

• 
(1) through (3) of the preceding sentence may be sold to an 
ultimate purchaser, offered or delivered for sale to an ultimate 
purchaser, or registered in California unless the modified 
vehicle/engine is certified by the state board in accordance with 
applicable test procedures to meet emission standards for the model 
year for which the vehicle/engine was originally certified. 

For the purposes of this subsection, "secondary manufacturer" means 
any person, other than the original manufacturer, who modifies a 
new motor vehicle prior to sale to the ultimate purchaser. 

4T FeF-a++-YeR4e+es-syejeet-te-tRe-~FeY4s4eAs-ef-~eet4eA-+968,-l4t+e 
+3,-6a+4feFA4a-AElm4A4stFat4ye-6eEle,-tRe-maAYfaetYFeF-sRa++-sYem4t 
w4tR-4ts-a~~+4eat4eA-feF-eeFt4f4eat4eA-a-EleseF4~t4eA-ef-tRe 
ma+fYAet4eA-aAEI-El4a§Aest4e-system-te-ee-4Asta++eEl-eA-tRe-Yek4e+esT
+Re-YeR4e+es-sRa++-Aet-ee-eeFt4f4eEI-YA+ess-tRe-~*eeYt4Ye-Qff4eeF 
f4REls-tRat-tRe-ma+fYRet4eR-aAEI-El4a§Rest4e-system-eem~+4es-w4tk-tRe 
Fe~Y4FemeAts-ef-~eet4eA-+968,-l4t+e-+3,-6a+4feFR4a-AElm4R4stFat4Ye 
GeEler 

• 6 • Optional 100,000 Mile Certification Procedure 

The alternate emission standards shown in paragraph (4) preceding shall 
apply to any engine family which meets all of the following additional 
requirements: 

a. Each exhaust emission durability data vehicle shall be driven, with 
all emission control systems installed and operating, for 100,000 
miles or such lesser distance as the Executive Officer may agree to 
as meeting the objectives of this procedure. Emission tests 
performed on emission-data vehicles and durability-data vehicles 
(for determination of the deterioration factors) shall be 
non-regeneration emission tests for diesel-powered passenger cars, 
light-duty trucks and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems. Compliance with 
the emission standards shall be established as follows: 
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• 

(i) The linear regression line for all pollutants shall be 
established by use of all required data from tests of the 
durability vehicle at every 5000 mile interval from 5000 to 
100,000 miles. The requirements in subparagraph
86.078-28(a}(4}(i)(B) (durability vehicles must meet 
emissions standards) refer, for each pollutant, to the highest 
of either the federal 50,000 miles or California 100,000 mile 
emission standards. 

(ii) Compliance with the hydrocarbon and carbon monoxide standards 
shall be determined as follows: 

(a) For Option 1: 

(A) the interpolated 4000 and 50,000 mile points on the 
linear regression line in (i) shall not exceed the 
appropriate hydrocarbon and carbon monoxide 
standards, except as in (B} below. 

(B) the linear regression line in (i) may exceed the 
standard provided that no data point exceeds the 
standard. 

(C) The hydrocarbon and carbon monoxide data from the 
4000 mile test point of the emission data vehicle 
shall be multiplied by the deterioration factor 
computed by dividing the interpolated 50,000 mile 
point by the interpolated 4000 mile point, and the 
appropriate exhaust emission correction factor 
(diesel-powered passenger cars, light-duty trucks, 
and medium-duty vehicles equipped with periodically 
regenerating trap oxidizer systems only). These 
values shall not exceed the appropriate hydrocarbon 
and carbon monoxide standards. 

(b) For Option 2: 

(A) The interpolated 4000 and 100,000 mile points on the 
linear regression line in (i) shall not exceed the 
appropriate hydrocarbon and carbon monoxide 
standards, except as in (B) below. 

(B) The linear regression line in (i) may exceed the 
standard provided that no data point exceeds the 
standard. 

(C) The hydrocarbon and carbon monoxide data from the 
4000 mile test point of the emission data vehicle 
shall be multiplied by the deterioration factor 
computed by dividing the interpolated 100,000 mile 
point by the interpolated 4000 mile point, and the 
appropriate exhaust emission correction factor 
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• 

(diesel-powered passenger cars, light-duty trucks, 
and medium-duty vehicles equipped with periodically 
regenerating trap oxidizer systems only). These 
values shall not exceed the appropriate 100,000 mile 
hydrocarbon and carbon monoxide standards. 

(iii) Compliance with the oxides of nitrogen standard for Options l 
and 2 shall be determined as follows: 

(a) the interpolated 4000 and 100,000 mile points on the 
linear regression line in (i) shall not exceed the 
appropriate 100,000 mile oxides of nitrogen standard, 
except as in (b) below. 

(b) the linear regression line in (i) may exceed the standard 
provided that no data point exceeds the standard. 

(c) the oxides of nitrogen data from the 4000 mile test point 
of the emission data vehicle shall be multiplied by the 
deterioration factor computed by dividing the inter
polated 100,000 mile point by the interpolated 4000 mile 
point, and the appropriate exhaust emission correction 
factor (diesel-powered passenger cars, light-duty trucks, 
and medium-duty vehicles equipped with periodically 
regenerating trap oxidizer systems only). These values 
shall not exceed the appropriate 100,000 mile oxides of 
nitrogen standard. 

(iv) Compliance with the particulate standard for options l and 2 
shall be determined as follows: 

(a) the interpolated 4000 and 50,000 mile points on the 
linear regression line in (i) shall not exceed the 
appropriate particulate standard, except as in (b)
below. 

(b) the linear regression line in (i) may exceed the standard 
provided that no data point exceeds the standard. 

(c) the particulate data from the 4000 mile test point of the 
emission data vehicle shall be multiplied by the 
deterioration factor computed by dividing the 
interpolated 50,000 mile point by the interpolated 4000 
mile point, and the appropriate exhaust emission 
correction factor (diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems only). 
These values shall not exceed the appropriate particulate
standard. 
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All references in these test procedures to ''useful life'', 5 
years, and 50,000 miles shall mean "total life", 10 years, and 
100,000 miles, respectively, except in subparagraph (ii). 

b. Only the following scheduled maintenance shall be allowed under 
subparagraph 86.078-25(a)(l)(i). 

25(a)(l)(i)(A) Option 1. For 1981 aRs-+ateP through 1987 model 
gasoline or diesel-fueled vehicles, maintenance shall be restricted 
to the inspection, replacement, cleaning, adjustment, and/or 
service of the following items at intervals no more frequent than 
indicated. 

(1) Drive belt tension on engine accessories {30,000 miles). 
(2) Valve lash (15,000 miles).
(3) Spark plugs (30,000 miles). 

• 
(4) Air filter (30,000 miles). 
(5) Exhaust gas sensor (30,000 miles): Provided that,-feP-+987 

aRs-pP4eP-mese+-yeaPS; an audible and/or visible signal 
approved by the Executive Officer alerts the vehicle operator 
to the need for sensor maintenance. at-tke-m4+ea§e-pe4Rtt-aRs 
Pl"8Y½Ses-tkat-fel"-+988-aRS-Sl:IBSeEjl:leRt-meee+-yeal"-YeR4e+est 

• 

fat-tke-maR1:1faet1:1l"el"-ska++-eEj1:14~-tke-Yek4e+e-w4tk-a 
ma4RteRaRee-4Rs+eatel"-eeRs4st+R§-ef-a-++§kt-el"-f+a§;-wk4ek
ska++-ee-~Peset-te-aet+Yate-a1:1temat+ea++y-ey-+++1:1m+Rat+R§-+R 
tke-ease-ef-a-+4§kt-el"-ey-eeYeP+R§-tke-esemetel"-4R-tke-sase-ef 
a-f+a§-tke-f4Pst-t4me-tke-m4R4m1:1m-ma+RteRaRee-+Rtel"Ya+
estae++skee-e1:1l"+R§-SePt4f4sat4eR-test+R§-+s-Peaskes-aRs-wk4ek 
ska++-Pema+R-aet+Yates-1:1Rt++-PesetT--AfteP-l"esett+R§;-tke 
ma4RteRaRee-4Rs4eatel"-ska++-aet+Yate-a1:1temat+ea++y-wkeR-tke
m4R4m1:1m-ma4RteRaRee-4RtePYa+,-wkeR-aseee-te-tke-yek4e+e 
m++ea§e-at-tke-t+me-ef-Pesett+R§,-+s-a§a+R-l"eaekes-aRs-ska++ 
a§a+R-Fema4R-aet4Yates-1:1Rt++-l"esetT--WkeR-tke-ma+RteRaRee 
4Rs4eatel"-eeRs4sts-ef-a-++§At;-+t-ska++-a+se-aet+Yate 
a1:1temat+ea++y-+R-tke-eR§+Re-P1:1R-~ey-pes4t4eR-eefel"e-eR§+Re
el"aR~+R§-te-4Rs+eate-tkat-4t-4s-f1:1Ret+eR+R§T--+ke-ma+RteRaRee 
4Rs4eatel"-sAa++-ee-+eeates-eR-tke-4Rstl"1:1meRt-paRe+-aRs-ska++,
wkeR-aet4yatee,-e4sp+ay-tke-wel"es-lleMy§eR-seRsepll-eP-may 
s4sp+ay-s1:1sk-etkel"-weFss-eeteFm+Ree-ey-tke-~Mee1:1t+Ye-Qff+eeF 
te-ee-++~e+y-te-ea1:1se-tke-Yek+e+e-ewRel"-te-see~-eMy§eR-seRSeF 
Fep+aeemeRtT--+ke-ma4RteRaRee-4Rs4eatel"-ska++-ee-sepaFate-fFem
tke-ma+f1:1Ret4eR-4Rs4eateF-+4§kt-PeEj1:14Fee-ey-~eet+eR-+96B; 
++t+e-+3,-Ga++feFR+a-Asm+R+stFat+Ye-Geset 

fet-tke-maR1:1faet1:1PeF-ska++-ppey+ae-fpee-Pe~+aeemeRt-ef-tke 
eMy§eR-seRseF;-+Re+1:1s+R§-l:letk-paPts-aRs-+aeeF,-aRs-ska++-Feset
tke-ma+RteRaRee-+Rs+eateF-w+tke1:1t-aRy-ekaF§e,-tke-f+Pst-t+me
tke-ma4RteRaRee-+RteFYa+-estae+4skee-s1:1F+R§-eeFttf+eat+eR 
test+R§-+s-Feaekee-feF-Yek+e+es-eePt+f+ee-w+tk-sekee1:1+ee 
SeRS9F-ma+RteRaRee-eefeFe-6Q,QQQ-m4+eST--lf-tke-eMy§eR-SeRS8F
+s-Fep+aeee-~1:1Fs1:1aRt-te-tke-waFFaRty-pFeY+s+eRs-ef-~eet+eR 
~Q37;-+4t+e-+3,-Ga++fePR+a-Asm+R4stFat+Ye-Geee,-eefeFe-tke 
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f4Fst-ma+RteRaRee-+RteFYa+-+s-Feaehee,-the-maRYfaetYFeP-sha++ 
a+se-Fe~+aee-the-e*y§eR-seRseP-aAe-Peset-the-ma4AteRaAee 
+Re+eateP-at-the-m++ea§e-~e4Rt-eetePffl4Ree-ay-aee4A§-the 
ma+RteRaRee-+RteFYa+-te-the-Yeh+e+els-m++ea§e-at-the-t4ffle-ef 
the-waFFaRty-Fe~+aeemeRtT--lf-the-ea+eY+atee-m++ea§e-~e+Rt-feF
a-seeeRe-e*y§eR-seRseF-Fe~+aeemeRt-weY+e-e*eeee-5B,BBB-ffl4+es, 
Re-fFee-seeeRe-Pe~+aeemeRt-sha++-ee-Fe~Y4Feet 

fe+--+he-ma+RteRaRee-+Re+eateP-sha++-ee-Fesettae+eT--+he 
ma+RteRaRee-+RstFYet+eRs-Fe~Y+Fee-ey-~aFa§Pa~h-3TfT-ef-these 
~FeeeeYFes-sha++-~FeY+ee-+RstPYet+eRs-feF-the-Fesett+R§-ef-the 
ma+RteRaRee-+Re+eateP,-aRe-sha++-s~ee4fy-that-the-ma+RteRaRee 
+Re+eateP-sha++-ae-Peset-eaeh-t+me-the-e*y§eR-SeRseP-+s
Pe~+aeeet-aRe 

fa+-Netw4thstaR6½R§-the-~P8Y½Si8RS-8f-~eet+eR-2B37fe+;-++t+e 

• 
+3,-Ga++fePR+a-Aem+R+StPat+Ye-Geee,-the-e*Y§eR-seRseP,
4Ae+Ye4A§-aRy-Pe~+aeemeRt-Fe~Y+Fee-~YFSYaAt-te-th4s-seet+eR,
sha++-ae-waPFaAtee-feF-the-YsefY+-++fe-ef-the-Yeh+e+e-eF 
eR§+ReT--lf-sYeh-e*y§eR-seRseF-fa++s-eYF+R§-the-ysefY+-++fe
~eP+ee,-+t-sha++-ee-Pe~+aeee-ey-the-maRYfaetYFeF-4A-aeeeFeaRee 
w+th-~eet+eR-2Q37fa+,-++t+e-+3;-6a++feFA+a-Aem+R+stFat+Ye-6eeeT 

(6) Choke, cleaning or lubrication only (30,000 miles). 
(7) Idle speed (30,000 miles). 
(8) Fuel Filter (30,000 miles). 
(9) Injection timing (30,000 miles). 

25(a)(l)(i)(B) Option 2. For 1981 aRe-+ateF through 1987 model 
gasoline or diesel-fueled vehicles, maintenance shall be restricted 
to the inspection, replacement, cleaning, adjustment, and/or
service of the following items at intervals no more frequent than 
indicated: 

• (1) Drive belt tension on engine accessories (30,000 miles) • 
(2) Valve lash (15,000 miles).
(3) Spark plugs (30,000 miles). 
(4) Air filter (30,000 miles). 
(5) Fuel filter (30,000 miles). 
(6) Idle speed (30,000 miles). 
(7) Injection timing (30,000 miles). 

c. In addition, adjustment of the engine idle speed (curb idle and 
fast idle), valve lash, and engine bolt torque may be performed 
once during the first 5000 miles of scheduled driving, provided the 
manufacturer makes a satisfactory showing that the maintenance will 
be performed on vehicles in use. 

d. The manufacturer agrees to apply to vehicles certified under this 
paragraph the provision of Section 43204 of the California Health 
and Safety Code for a period of ten years or 100,000 miles, 
whichever first occurs. 
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APPENDIX 

Calculation procedures based on the Federal CVS-1975 Test Procedure. The 
reported test results shall be computed by use of the following formulas: 

• 

• 

COconc = 

COdm = 

cod = 

COe = 

COem = 

=COmass 

CO2 = 
cone 

CO2 = 
e 

CO2 = 
mass 

DensitYco = 

Density CO2 = 

DensitYHC = 

Carbon monoxide concentration of the dilute exhaust sample 
corrected for background, water vapor, and CO2 extraction, 
in ppm. 

Carbon monoxide concentration of the dilution air sample as 
measured, in ppm. 

Carbon monoxide concentration of the dilution air corrected 
for water vapor extraction, in ppm. 

Carbon monoxide concentrations of the dilute exhaust sample 
volume corrected for water vapor and carbon dioxide 
extraction, in ppm. The calculation assumes the carbon to 
hydrogen ratio of the fuel to be 1:3.802 for natural gas and 
l : 2. 658 for LPG. 

Carbon monoxide concentration of the dilute exhaust sample as 
measured, in ppm. 

Carbon monoxide emissions, in grams per test phase. 

Carbon dioxide concentration of the dilute exhaust sample 
corrected for background and water vapor, in percent. 

Carbon dioxide concentration of the dilute exhaust sample, in 
percent. 

Carbon dioxide emissions, in grams per test phase. 

Density of carbon monoxide is 32.97 g/ft3 at 68°F and 
760 nm. Hg pressure. 

Density of Carbon Dioxide is 51.85 g/ft3 68°F and 760 
mm. Hg pressure. 

Density of hydrocarbons is 18.64 g/ft3 for natural gas and 
17.28 g/ft3 for LPG assuming an average carbon to hydrogen 
ratio of 1:3.802 for natural gas and 1:2.658 for LPG, at 
68°F and 760 mm Hg pressure. 
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• 

• 

DensitYNO
2 

DF 

H 

HCconc 

HCmass 

NOxconc 

NOxmass 

Pi 

= Density of oxides of nitrogen is 54.16 g/ft3 assuming 
they are in the form of nitrogen dioxide, at 680F and 760 
mm Hg pressure. 

= Dilution Factor 

= Absolute humidity in grains of water per pound of dry air. 

= Hydrocarbon concentration for the dilute exhaust sample
corrected for background, in ppm carbon equivalent, i.e., 
equivalent propane X 3. 

= Hydrocarbon concentration of the dilution air as measured, in 
ppm carbon equivalent. 

= Hydrocarbon concentration of the dilute exhaust sample, in 
ppm carbon equivalent. 

= Hydrocarbon emissions, in grams per test phase • 

= Humidity correction factor 

= Number of revolutions of the positive displacement pump 
during the test phase while samples are being collected. 

= Oxides of nitrogen concentration of the dilute exhaust sample 
corrected for background, in ppm. 

= Oxides of nitrogen concentration of the dilute air as 
measured, in ppm. 

= Oxides of nitrogen concentration of the dilute exhaust sample 
as measured, in ppm. 

= Oxides of nitrogen emissions, in grams per test phase. 

= Barometric pressure, in mm. Hg. 

= Saturated vapor pressure, in mm. Hg at ambient dry bulb temp. 

= Pressure depression below atmospheric measured at the inlet 
to the positive displacement pump. 
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= 

= 

=Vmix 

Vo = 

= 

=• 
= 

Ywm = 

Average temperature of dilute exhaust entering positive 
displacement pump during test while samples are being 
collected, in degrees Rankine. 

Relative humidity of the ambient air, in percent. 

Total dilute exhaust volume in cubic feet per test phase 
corrected to standard conditions (528°R and 760 mm. Hg) 

Volume of gas pumped by the positive displacement pump, in 
cubic feet per revolution. This volume is dependent on the 
pressure differential across the positive displacement pump. 

Mass emissions as calculated from the "transient" phase of the 
cold start test, in grams per test phase. 

Mass emissions as calculated from the "transient" phase of the 
hot start test, in grams per test phase • 

Mass emissions as calculated from the ''stabilized'' phase of the 
cold start test, in grams test phase. 

Weighted mass emissions of each pollutant, i.e., HC, CO, or 
NOx, in grams per vehicle mile. 

For passenger cars, light duty trucks, and medium duty vehicles: 

- (a) The mass emissions of each pollutant in grams per mile is 

(b) The mass of each pollutant for each phase of both the cold start test 
and the hot start test is determined from the following: 

• (1) Hydrocarbon mass: 

HCmass = Vmix x DensitYHC x (HCconc/1,000,000) 

(2) Oxides of nitrogen mass: 

NOxmass = Vmix x Density~o x KH x (NOxconc/1,000,000) 

KH = humidity correction factor 

(3) Carbon monoxide mass: 

COmass = Vmix x DensitYco x (COconc/1,000,000) 
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(4) Carbon dioxide mass: 

CO2 = Vmix x Density CO x (CO2 /100) 
mass 2 cone 

Vo X NX (Pb - Pi) X 528 
Vmix = 

(760) {Tp) 

HCconc = HCe - HCd (1-1/DF) 

NOxconc = NOxe - NOxd (l-1/DF) 

COconc = COe - cod (1-1/DF) 

COe = (1-0.02901 CO2 - 0.000323 Ra) COem for natural gas 

COe = (1-0.02328 CO2 - 0.000323 Ra) COem for LPG 
e• 
e 

KH = ---...,....,:-=li:--:-=:..,..,..,......,..,,....---
l-0.0047(H-75) 

(43.478Ra) (Pd) 
H = 

pd x Ra 
PB -

• 
100 

9. 77 for natural gasDF = 
CO2 + (HCe + COe) X 10-4 

e 

11.7 for LPGDF = 

CO2 + (HCe + COe) X 10-4 
e 
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Fuel Economy Calculations for Gaseous Fuels 
Based on the Cold Start CVS-1975 

Federal Test Procedure 

Assume the fuel meets HD-5 specifications (95% C3H8, 5% nC4H10, by volume) 

l. Physical constants of Propane and Normal Butane 
Liquid 

Liquid Density Density of HD-5 
Component Mol. Wt. Sp. Gr. lb/gal@ 60of. lb/gal at 600f_ 

C3H8 44.094 0.508 4.235 X (0.95) = 4.0233 

nC4H10 58.12 0.584 4.868 X (0.05) = .2434 
4.2667 

• 2 • Density of the HD-5 fuel 

(0.95 X4.235) + (0.05 X 4.868) = 4.267 lb/gal@ 60°F 

3. Molecular Weights 

Specie Mo l. Wt. 

C 12.01115 
H 1.00797 
0 15.9994 - co 28.01055 

CO2 44.00995 
*CH2.658 14.6903 

• 
*Average ratio of Hydrogen to carbon atoms in HD-5 fuel • 

C3H3 8 = 2.666 x 0.95 (% propane) = 2.533
3 

nC4H10 10 = 2.5 x 0.05 (% Butane) = .125 
4 2.658 

4. Weight of Carbon in: 

co = wt. of CO x (12.01115/28.01055) = wt COX (0.429) 

CO2 = wt of CO2 x (12.01115/44.00995) = wt CO2 x (0.273) 

CH2.658 =wt.of CH2.658 x (12.01115/14.6903) = wt CH2.658 x (0.818) 
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5. Wt. of Carbon per gallon of LPG 

wt. of carbon= 4.2667 lbs/gal x 453.59 gms/lb x 0.818 = 1583 grams C/gal HD-5 

6. Fuel economy: 

grams C/~al = miles/gal. 
grams C 1n exhaust/m1 

LPG= 1583 0ms C/gal
(0.8l8(AC) + (0.429)(CO) + ( .273) (CO2) 

HC = CVS HC in grams/mile 
CO = CVS CO in grams/mile
CO2 = CVS CO2 in grams/mile 

For gasoline= 2423 

• 
(0.866) HC + (0.429) CO+ (0.273) CO2 

For Natural Gas= 1535 
(0.759) AC+ (0.429) co+ (0.273) CO2 

• 
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ATTACHMENT D 

Proposed 

State of California 
AIR RESOURCES BOARD 

CALIFORNIA EXHAUST EMISSION STANDARDS 
AND TEST PROCEDURES FOR 1988 

AND SUBSEQUENT MODEL PASSENGER CARS, 
LIGHT-DUTY TRUCKS, AND MEDIUM-DUTY VEHICLES 

Adopted: 

• NOTE: This is a new document proposed for adoption. However, many of the 
provisions in the document are based on the "California Exhaust 
Emission Standards and Test Procedures for 1981 and Subsequent Model 
Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles," as last 
amended October 2, 1985. The document also incorporates by reference 
various sections of the Code of Federal Regulations, some with 
modifications. 

• 

To enhance public understanding, the document is printed in a style 
that generally indicates changes from the previous California 1981 
and subsequent model year test procedures, or terms which vary from 
the federal provisions. In most instances, changes from the previous 
California test procedures are shown by underline to indicate added 
language and strikeout to indicate deleted language. Only 
significant changes from the previous California test procedures are 
shown -- organizational, numbering, and editorial changes are not 
specifically designated. The table of contents is new, but it is not 
underlined. 

In numerous instances, this document states that incorporated 
provisions of the Code of Federal Regulations are to be varied in 
some way. Where the directions introducing the variation (e.g., 
"amend paragraph 86.085-1 to read ••• ") are not entirely underlined, 
the variation is displayed in an underline and strikeout form showing 
changes from the reference to the federal regulation in the previous
California test procedure. Where the directions introducing the 
variation are entirely underlined, the variation is displayed in an 
underline and strikeout form showing changes to the most recent 
incorporated federal language. 

The numbering convention employed in this document, in order or 
priority, is: l.a.l.i.A. Any references within specific sections in 
the Code of Federal Regulations are denoted in order of priority as: 
(a)(l)(i)(A) - the same numbering system employed in the Code of 
Federal Regulations. 
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CALIFORNIA EXHAUST EMISSION 
STANDARDS AND TEST PROCEDURES 

FOR 1988 AND SUBSEQUENT 
MODEL PASSENGER CARS, LIGHT-DUTY TRUCKS 

AND MEDIUM-DUTY VEHICLES 

The provisions of Subparts A and B, Part 86, Title 40, Code of Federal 
Regulations, as-tAey-eM4stes-aA-A~F4+-+5;-+978; as set forth in Ap~endix I, 
to the extent they pertain to PassenEer Cars, Light-Duty Trucks an Medium-Duty
Vehicles, are hereby adopted as the alifornia Exhaust Emission Standards and 
Test Procedures for +98+ 1988 and Subsequent Model Passenger Cars, Light-Duty
Trucks, and Medium-Duty Vehicles, with the following exceptions and additions. 
+Ae-test-~FaeesYFes-a~~+4eae+e-ta-tAe-~aFt4eY+ate-eMAaYst-e~4ss4aA-staAsaFss 
faF-s4ese+-~aweFes-YeA4e+es-aFe-eaAta4Aes-4A-4Q-G~R-µaFt-86;-~Ye~aFt-B;-as 
tAey-eM4stes-aA-QetaeeF-+3;-+98+~ 

l. App 1 i cabil ity 

• a. These test procedures are applicable to 1988 and subsequent model 
passenger cars, light-duty trucks, and medium-duty vehicles, except
motorcycles. References to "light-duty trucks" in 40 CFR 86 shall 
apply both to "light-duty trucks" and "medium-duty vehicles" in 
these procedures. 

b. Any reference to vehicle sales throughout the United States shall 
mean vehicle sales in California. 

c. Regulations concerning EPA hearings, EPA inspections, specific 
language on the Certificate of Conformity, evaporative emissions,
high-altitude vehicles and testing, particulate and oxides of 
nitrogen averaging and engine family standards applicable in such 
averaging, alternative useful life, selective enforcement audit, 
and heavy-duty engines and vehicles shall not be applicable to 
these procedures, except where specifically noted • 

• d. Any reference to gasoline-powered vehicles shall also apply to 
vehicles powered by gaseous fuels. 

2. Definitions 

a. "Administrator" means the Executive Officer of the Air Resources 
Board (ARB) • 

b. "Certificate of Conformity" means Executive Order certifying
vehicles for sale in California. 

c. "Certification" means certification as defined in Section 39018 of 
the Health and Safety Code. 

d. "Passenger car" means any motor vehicle designed primarily for 
transportation of persons and having a design capacity of 12 
persons or less. 



e. "Heavy-duty engine" means an engine which is used to propel a 
heavy-duty vehicle. 

f. "Heavy-duty vehicle" means any motor vehicle having a 
manufacturer's gross vehicle weight rating greater than 6000 
pounds, except passenger cars. 

g. "Light-duty truck" means any motor vehicle, rated at 6000 pounds 
gross vehicle weight or less, which is designed primarily for 
purposes of transportation of property or is a derivative of such a 
vehicle, or is available with special features enabling off-street 
or off-highway operation and use. 

h. "Medium-duty vehicle" means any heavy-duty vehicle having a 
manufacturer's gross vehicle weight rating of 8500 pounds or less. 

• 
i. "Gaseous fuels" means liquefied petroleum gas, compressed natural 

gas, or liquefied natural gas fuels for use in motor vehicles • 

j. "Trap oxidizer system" means an emission control system which 
consists of a trap to collect particulate matter and a mechanism to 
oxidize the accumulated particulate. 

k. "Regeneration" means the process of oxidizing accumulated 
particulate matter. It may occur continually or periodically. 

l. "Periodically regenerating trap oxidizer system" means a trap 
oxidizer system that utilizes, during normal driving conditions for 
cleaning the trap, an automated regeneration mode which can be 
easily detected. 

• 
m. "Continually regenerating trap oxidizer system" means a trap 

oxidizer system that does not utilize an automated regeneration 
mode during normal driving conditions for cleaning the trap • 

n. "Non-regeneration emission test" means a complete emission test 
which does not include a regeneration. 

o. "Regeneration emission test" means a complete emission test 
which includes a regeneration. 

p. "Regeneration interval" means the interval from the start of a 
regeneration to the start of the next regeneration. 

~ "Useful Life" means a period of use of either: 5 years or 50,000 
miles, whichever first occurs, or if denoted by the emission 
standards to which a given vehicle is certifying, 10 years or 
100,000 miles, whichever first occurs. 

3. Standards 

The following standards represent the maximum projected exhaust 
emissions for the useful life of the vehicle. 
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a. The exhaust emissions from new +984 1988 and subsequent model 
passenger cars, light-duty trucks, and medium-duty vehicles, 
subject to registration and sold and registered in this state, 
shall not exceed: 

+984 1988 AND SUBSEQUENT MODEL YEAR EXHAUST EMISSIONS STANDARDS(5)(6)f71 
-- (grams per mile) -

e~ij4Ya+eRt Loaded Durability
IRel"Ha Vehicle Vehicle Oxides of 

Vehicle We4§Rt Basis Non-Methane Carbon Nitrogen 
T,lee(l) f~t (~ (mi) H,ldrocarbonsf31(2l Monoxide HH3) 

PC All 50,000 0.39 ( 0 .41 ) 7.0 0.4 
PCf!H(4) All 50,000 0.39 (0.41) 7.0 0.7 
PC (Option l ) All 100,000 0.39 (0.41) 7.0 l.O 
PC (Option 2) All 100,000 0.46 8.3 l.O 

• LDT,MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV f5t{4) 0-3999 TI50 50,000 0.39 (0.41) 9.0 l.O 
LDT,MDV (Option l ) 0-3999 3750 100,000 0.39 (0.41) 9.0 l.O 
LDT,MDV (Option 2) 0-3999 3750 100,000 0.46 10.6 l.O 

LDT,MDV 4999-5999 50,000 0.50 (0.50) 9.0 l.O 
3751-5750 

LDT ,MDV (Opt ion l) 4999-5999 100,000 0.50 (0.50) 9.0 l.5 
3751-5750 

MDV 5751 6999 &larger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option l) 5751 6999 &larger 100,000 0.60 (0.60) 9.0 2.0 

(l) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

• f~t e~ij4Ya+eRt-4ReFt4a-we4§t-lts-aFe-eeteFm4Ree-ijRSeF-SijB~al"a§Fa~t-i-49-GFR
86.. +~9-79fat • 

f3tfil Hydrocarbon standards in parentheses apply to total hydrocarbons. In 
order to demonstrate compliance with a non-methane hydrocarbon emission 
standard, hydrocarbon emissions shall be measured in accordance with 
the "California Non-Methane Hydrocarbon Test Procedures". 

f4tfil The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected 
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest 0.1 gm/mi before being compared. 

f51(4) This set of standards FeF-+984-aRe-+ateF-meee+-Yet-14e+es is optional. 
- A manufacturer may choose to certify to these optional standards pursuant 

to the conditions set forth in Section +969.. +5 1960.1.5 of Title 13, 
California Administrative Code. 

-3-



t6tfil Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to the following particulate exhaust emission 
standards: QT4-§tffi+-feF-tRe-+985-ffieae+-yeaF, 0.2 g/mi for the +986 
tkFSY§k 1988 model years, and 0.08 g/mi for the 1989 and subsequent
model years. The particulate compliance shall be determined on a 
50,000 mile durability vehicle basis. 

f7t(6) For gaseous-fueled vehicles the calculation procedures provided in tRe 
Appendix V shall be used for determining emissions and fuel economy. 

4. Initial Requirements 

a. Application for Certification 

In paragraph 86T979-~+ 86.088-21: 

1. Amend subparagraph (b)(l)(i) to read: 

• 
(i) Identification and description of the vehicles (or 
engines) covered by the application and a description 
(includin a list and part numbers of all major emission 
controls stem arts and fuels stem com onents of their 
engine vehicles only, emission control system and fuel 
system components, including if applicable, the turbocharger 
and intercooler. This shall include a detailed description of 
each auxiliary emission control device (AECD) to be installed 
in or on any certification test vehicle (or certification test 
engine). 

2. Amend subparagraph (b)(2) to read: 

• 
(2) Projected California YT~T sales data sufficient to enable 
the Aaffi+R+stFateF Executive Officer to select a test fleet 
representative of the vehicles (or engines) for which 
certification is requested. +ke-sa+es-eata-sha++-a+se-+Re+Yee 
the-a+t+tyee-ef-+RteRaee-sa+e-feF-+i§Rt-eyty-tFY6kS . 

3. Amend subparagraph (b)f5t(4)(iii)(C)(l) and (C)(2) to read: 

(1) A statement of maintenance and procedures consistent with 
the restrictions imposed under subparagraph 86T978-~5fa1f+1 
86.085-25 a l , necessary to assure that the vehicles (or
engines covered by a certificate of conformity in operation 
in normal use conform to the regulations, and a description of 
the program for training of personnel for such maintenance,
and the equipment required. 

(2) A statement that the vehicles sold comply with e 
California hi titude emissi ents ass cified in 
Section 11.b. h Altitude R in these rocedures. 

b. Test Vehicles and Test Engines; Assigned Deterioration Factors (DFs) 

In paragraph 86.085-24: 
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l. Delete sub Emission-data vehicle selection 
provisions 

REPLACE WITH: 

ill Emission-data vehicles shall be selected according to the 
hrovisions of Appendix II. Selection shall be based on 

ighest sales volume and will require only two emission-data 
vehicles for certification testing per engine family. (For 
fifty-state families the reference in the federal procedures 
to confi uration or sales shall mean California confi urations 
and sales rather than total family configurations and sa es. 

• 
The Executive Officer will accept data from vehicles tested 
for EPA certification provided that they are the same 
configuration selected according to California's procedures. 
Also. Federal vehicles may be reconfigured to California 
versions and tested to show compliance with California 
emission standards. The Executive Officer will also allow the 
manufacturer to reconfigure California vehicles. 

2. Delete subparagraph (e)(l) (Reduced number of test vehicles) 

REPLACE WITH: 

ill Any manufacturer whose projected California annual sales 
for the model year in which certification is sought is less 
than a combined total of 3,000 passenger cars, light-duty 
trucks, medium-duty vehicles may request a reduction in the 
number of test vehicles determined in accordance with the 
foregoing trovisions of this paragrahh. The Executive Officer 
may agree o such lesser numbers as e or she determines would 
meet the objectives of this procedure. 

• 3. Delete subparagraph (e)(2) (Assigned deterioration factors) 

REPLACE WITH: 

(2)(i) Any manufacturer may request to certify engine families 
using assi~ned DF's for a combined total of 3,000 projected 
annual California sales of passenger cars, light-duty trucks, 
medium-duty vehicles per manufacturer regardless of total 
sales. 

(2)(ii) Assi ned DF's shall be used onl 
mileage accumulation data do not exist i.e., if a vehicle 
manufacturer uses an engine/system combination where DF's 
derived from exhaust emission testin exist, then the assi ned 
actors canno 

Assi ned DF's shall be used in lieu of data from durabilit 
vehicles only when a manufacturer demonstrates that it has 
control over design specifications, can provide development 
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data, has in-house testing capabilities including accelerated 
a in of com onents/s stems, and has evaluation criteria to 
ensure emission control system EC durability for the 
vehicle's useful life. The appl~ing manufacturer must 
demonstrate engine durability an that the emission control 
s stem(s develo ed or ada ted for the articular en ine will 
be ura e and comply with the app ,cab e emission stan ar s 
for the engine's or vehicle's useful life. In evaluating any 
information provided, all relevant test data and design
factors shall be considered, including but not limited to: 
vehicle application, engine design, catalyst loading and 
volume, space velocity in the catalyst, engine exhaust gas
concentrations and catalyst temperatures for various operating 
modes, and the durability of any emission control system 
components which may have been used in other vehicle 
applications. The assigned OF's shall be applied only to 
entire fam1lles. 

• If emission control parts from other certified vehicles are 
utilized, then aarameter comparisons of the above data must 
also be provide 1nclud1ng part numbers where applicable.
Emission control durability may include special in-house 
specifications. 

(2)(iii) The criteria for evaluating assigned OF's for 
evaporative families are the same as those for exhaust 
families. However, in determinin~ evaporative family OF's the 
"California Eva6orative Emissiontandards and Test Procedures 
for 1978 and Su sequent Model Liquefied Petroleum Gas- or 
Gasoline-Powered Motor Vehicles" require that an evaporative 
family OF be determined by averaging OF's obtained from 
durabilitt vehicle testinfi and from bench testina. Therefore,
1f a manu acturer meets t e cr1ter1a ass ecifie above ,n 

• 
e 2 i and e 2 ii , the Executive Officer ma rant 

assi ned OF's for either both the durabilit vehicle OF 
or the bench OF. 

Assigned OF's for bench test requirements do not depend upon
the 3,000 maximum sales limit. The assigned bench OF is 
applicable only to evaporative emission control systems which 
are similar to those used by the manufacturer for 1980 or 
later model-year vehicles and where an evaporative vehicle OF 
was determined. In evaluating a request for an assigned bench 
OF, all relevant information shall be considered, including 
but not limited to: fuel tank capacity, fuel tank 
temperatures, carburetor bowl "capacity", underhood 
tern eratures, canister ca acit and location, and an other 
comparisons tote cert, ,e app 1cat1on. 

4. Amend subparagraph 86T978-~6t~1 86.085-24(f) and (h)(l)(v) by 
adding the following additional requirement which reads: 

The durability or emission data submitted may be from vehicles 
previously certified by EPA or ARB. 
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app 1es o passenger cars, 
vehicles. 

5. Maintenance Requirements 

a. Maintenance* 

Delete paragraph 86.088-25. 

Delete paragraph 86.087-25. 

In paragraph 86T978-~S 86.085-25: 

l. Amend the title and first sentence of subparagraph (a) to read: 

vehicles a of this section 
19 - u y trucks, and me ium-duty 

• 
,12. Amend subparagraph (a)(l) to read:= 

(1) Scheduled maintenance on the engine, emission control 
system, and fuel system of durability vehicles shall, unless 

• 

otherwise provided pursuant to paragraph (a)(5)(iii), be 
restricted as set forth in the following provisions. If a 
manufacturer must revise the maintenance schedule, pri~ 
approval by the Executive Officer is required. Unscheduled 
maintenance must not render a durability vehicle 
nonrepresentative of the production vehicles. The unscheduled 
maintenance must not be likely to be required in the normal 
use of the vehicle. Unauthorized or unjustifiable unscheduled 
maintenance may be cause for disqualification of a durability
vehicle. 

Manufacturers must submit durability maintenance logs to the 
Executive Officer. The maintenance logs shall include the 
mileage where maintenance occurred, the nature of the 
maintenance, and the name and part numbers of all fuel system 
and emission control parts involved with the maintenance. 

(i)(A) For gasoline-fueled vehicles, maintenance shall 
be restricted to the inspection, replacement, cleaning,
adjustment, and/or service of the following items at 
intervals no more frequent than indicated: 

(1) Drive belts on engine accessories (tension 
adjustment only}; (30,000 miles). 

(2) Valve lash (15,000 miles). 

(3) Spark plugs (30,000 miles). 

(4) Air filter (30,000 miles). 

* These requirements are for vehicles certified to the 50,000 mile standard. 
Requirements for the vehicles certified to the optional 100,000 mile 
standards are found in section 10 (Optional 100,000 Mile Certification 
Procedure) of these procedures. 
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(5) Exhaust gas sensor (30,000 miles)+, Provided 
that;-feP-+9B7-aRe-~P4eP-~eee+-yeais;-aR 
aYa4e+e-aRe~eP-¥4s4e+e-s4§Ra+-a~~Pevee-ey-the 
~MeeYt4¥e-Qff4eeP-a+ePts-the-veh4e+e-e~ePateP 
te-the-Reee-feP-seRseP-~a4RteRaRee-a4ffePeRt-at 
the-~4+ea§e-~e4Rtt-aRe-~Pe¥4eee-that;-feP-+9BB
aaa-syese~YeRt-ffieee+-yeaP-¥eh4e+es: 

• 

(a) the manufacturer shall equip the vehicle 
with a maintenance indicator consisting of a 
light or flag, which shall be preset to 
activate automatically by illuminating in the 
case of a light or by covering the odometer in 
the case of a flag the first time the minimum 
maintenance interval established during 
certification testing is reached and which 
shall remain activated until reset. After 
resetting, the maintenance indicator shall 
activate automatically when· the minimum 
maintenance interval, when added to the vehicle 
mileage at the time of resetting, is again 
reached and shall again remain activated until 
reset. When the maintenance indicator consists 
of a light, it shall also activate 
automatically in the engine-run key position
before engine cranking to indicate that it is 
functioning. The maintenance indicator shall 
be located on the instrument panel and shall, 
when activated, display the words ''oxygen 
sensor" or may display such other words 
determined by the Executive Officer to be 
likely to cause the vehicle owner to seek 
oxygen sensor replacement. The maintenance 

• 
indicator shall be separate from the 
malfunction indicator light required by Section 
1968, Title 13, California Administrative Code; 

(b) the manufacturer shall provide free 
replacement of the oxygen sensor, including
both parts and labor, and shall reset the 
maintenance indicator without any charge, the 
first time the maintenance interval established 
during certification testing is reached for 
vehicles certified with scheduled sensor 
maintenance before 50,000 miles. If the oxygen 
sensor is replaced pursuant to the warranty 
provisions of Section 2037, Title 13, California 
Administrative Code, before the first 
maintenance interval is reached, the 
manufacturer shall also replace the oxygen 
sensor and reset the maintenance indicator at 
the mileage point determined by adding the 
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maintenance interval to the vehicle's mileage 
at the time of the warranty replacement. If 
the calculated mileage point for a second 
oxygen sensor replacement would exceed 50,000 
miles, no free second replacement shall be 
required; 

(c) The maintenance indicator shall be 
resettable. The maintenance instructions 
required by section 5.b. of these procedures 
shall provide instructions for the resetting of 
the maintenance indicator, and shall specify 
that the maintenance indicator shall be reset 
each time the oxygen sensor is replaced; and 

• 
(d) Notwithstanding the provisions of Section 
2037(c), Title 13, California Administrative 
Code; the oxygen sensor, including any
replacement required pursuant to this section, 
shall be warranted for the useful life of the 
vehicle or engine. If such oxygen sensor fails 
during the useful life period, it shall be 
replaced by the manufacturer in accordance with 
Section 2037(d), Title 13, California 
Administrative Code. 

(6) Choke (cleaning or lubrication only); (30,000 
miles). 

• 
(7) In addition, adjustment of the engine idle 

speed (curb idle and fast idle), valve lash, 
and engine bolt torque may be performed once 
during the first 5,000 miles of scheduled 
driving, provided the manufacturer makes a 
satisfactory showing that the maintenance will 
be performed on vehicles in use. 

(i)(B) For diesel-powered vehicles, maintenance shall be 
restricted to the following items at intervals no more 
frequently than every 12,500 miles of scheduled driving, 
provided that no maintenance may be performed after 
45,000 miles of scheduled driving: 

( 1 ) Adjust low idle speed. 

(2) Adjust valve lash if required. 

(3) Adjust injector timing. 

(4) Adjust governor. 

(5) Clean and service injector tips.-
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(6) Adjust drive belt tension on engine accessories. 

(7) Check engine bolt torque and tighten as 
required. 

(ii) Change of engine and transmission oil, change or 
service of oil filter and, for diesel-powered vehicles 
only, change or service of fuel filter and air.filter, 
will be allowed at the mileage intervals specified in the 
manufacturer's maintenance instructions. 

(iii)Maintenance shall be conducted in a manner 
consistent with service instructions and specifications 
provided by the manufacturer for use by customer service 
personnel. 

• 
'I.I3. Delete subparagraph (a)(3) (Service of exhaust gas= recirculation system) • 

~14. Delete subparagraph ( a)( 4) (Service of catalytic converter). 

9,J5. 

fjjj)(iv)When a part has to be replaced while conducting 
unscheduled maintenance, a similarly aged part shall be used 

A for those tarts that affect emissions, unless it is 
• impractica and unnecessary to age a part and prior approval

has been obtained from the Executive Officer for use of the 
part without aging. In either case, an engineering report on 
the nature of the problem with the probable cause and 
corrective action shall be supplied to the Executive Officer. 

• 
~ Maintenance of li trucks and 

b. Maintenance Instructions 

Delete paragraph 86.087-38. 

In paragraph 86r97B-38 86.085-38: 

l. Amend subparagraph (a) to read: 

(a) The manufacturer shall furnish or cause to be furnished 
to the purchaser of each new motor vehicle teP-meteP-Yek:i-e+e 
·eA§:i-Ae} subject to the standards prescribed in ~aPa§Pa~ks 
86r978-8-tkP&~§k-86r978-++ Section 3 of these procedures as 
a~~+:i-eae+e, written instructions for the maintenance and use 
of the vehicle t&P-eA§:i-Ae} by the purchaser as may be 
reasonable and necessary to assure the proper functioning of 
emission control systems in normal use. Such instructions 
shall be consistent with and not require maintenance in excess 
of the restrictions imposed under subparagraph B6r978-~ata}t+} 
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86.085-25(a)(l) as amended above, except that the instructions 
may, subject to approval by the Aem4A4stPateP Executive 
Officer, require additional maintenance for vehicles operated 
under extreme conditions. In addition, subject to approval by
the Aem4A4stPateP Executive Officer, the instructions may 
require inspections necessary to insure safe operation of the 
vehicle in use. 

• 

In addition to any maintenance which may be required pursuant 
to the preceding paragraph, the instructions may also 
recommend such inspections, maintenance, and repair as may be 
reasonable and necessary for the proper functioning of the 
vehicle and its emission control systems. If the instructions 
recommend maintenance in addition to that which may be 
required pursuant to the preceding paragraph, they shall 
distinguish clearly between required and recommended 
maintenance • 

2. Amend both subparagraph~ (c){l) and (d)(l) to read: 

(1) Such instructions shall specify the performance of all 
scheduled maintenance performed by the manufacturer under 
subparagraph 86T978-26fa}f+t 86.085-25(a)(l). ff-tRe 
4Astpijet4eAs-s~ee4Fy-PeeemmeA8e~-maiAteAaAee-as-we++-as
Pe~ij4Pee-ma4AteAaAee,-tRey-sRa++-e4st4A§ijtSR-e+eaP+Y-eetweeA
tRe-twe. 

3T AIReA8-sije~aPa§Pa~R-fet-ey-aee4A§-a-Aew-sije~aPa§Pa~R-f3t-te
Peae+ 

f3}-~ijER-4Astpijet4eAS-sRa++-s~ee4Fy-tRe-~ePfePmaAee-eF-a++ 
seRe8ij+ee-ma4AteAaAee-~ePfePmee-ey-tRe-maAijfaetijpep-ijA8eP 

• 
Sije~aPa§Pa~R-86r978-26fatf+tr--ff-tRe-4AstPijet4eAs-s~ee4Fy 
PeeemmeAeee-ma4AteAaAee-as-we++-as-Pe~ij4Pee-ma4AteAaAee,-tRey
SRa++-e4st4A§ij½SR-e+eaP+y-eetweeA-tRe-twer 

c. Submission of Maintenance Instructions 

Amend subparagraph 86r978-39fat 86.079-39(a) to read: 

(a) The manufacturer shall provide to the Aem4A4stPateP 
Executive Officer, no later than the time of the submission 
required by paragraph 86T978-23 86.088-23, a copy of the 
maintenance instructions which the manufacturer proposes to supply 
to the ultimate purchaser in accordance with 
subparagraph 86T978-38fat 86.085-38(a). The Aem4A4StPateP 
Executive Officer will review such instructions to determine 
whether they are consistent with fe8ePa+ California 
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requirements, and to determine whether the instructions for 
required maintenance are consistent with the restrictions 
imposed under subparagraph 86rQ78-2§fa}flt 86.085-25(a)(l).
The Aeffi+R+stpateP Executive Officer will notify the 
manufacturer of his or her determinations. 

6. Demonstrating Compliance 

a. Mileage and Service Accumulation; Emission Measurements 

In paragraph 86r979-26 86.084-26: 

Amend (a)(3)(i) and (a)(3)(ii) by adding the following 
additional requirement which reads: 

• 
The Executive Officer will accept the manufacturer's 
determination of the mileage at which the engine-system 
combination is stabilized for emission data testin if ( rior 
to testin~ a manufacturer determines that the interval chosen 
ields emissions erformance which is stable and 

representative o esign intent. u icient mi eage should be 
accumulated to reduce the possible effects of any emissions 
variability that is the result of insufficient vehicle 
operation. Of primary importance in making this determination 
is the behavior of the catalyst, EGR valve, trap oxidizer or 
any other part of the ECS which may have non-linear aging 
characteristics. In the alternative, the manufacturer may
elect to accumulate 4,000 mile+/- 250 mile on each test 
vehicle within an engine family without making a determination. 

2. Am ·· e followin new 
SU : 

• 
(A) For gasoline- and diesel-powered vehicles: 

ill Passenger cars, light-duty trucks and medium-duty 
vehicles selected b the Executive Officer or 
elected b the manufacturer under 86.085-24 c 1 
sha 1 be driven, with all emission control systems 
installed and operating, for 50,000 miles or such 
lesser distance as the Executive Officer may agree 
to as meeting the objective of this procedure. 

ill Prior to initiation of mileage accumulation in a 
durability-data vehicle, manufacturers must 
establish the mileage test interval for 
durabilitb-data vehicle testing of the ensine 
family. nee testing has begun on a dura ility
data vehicle, the durability test interval for that 
family may not be chanaed. At a minimum, multiple 
tests must be performe at 5,000 and 50,000 miles as 
long as they meet the re1uirement of A~eendix III. 
The Executive Officer wi 1 accept dura ility test 
interval schedules determined by the manufacturer. 
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The testing must provide a OF confidence level equal 
to or better than the confidence level using the 
former fixed mileage test and scheduled maintenance 
intervals. The procedure for making this 
determination is also given in Ap~endix III. The 
mileage intervals between test points must be 
approximately of equal length. The+/- 250 mile 
test point tolerance and the requirement that tests 
be conducted before and after scheduled maintenance 
is still mandatory. Emission control systems for 
gasoline engines which have step function changes 
designed into the control system must use the 5,000 
mile test interval schedule. 

• 
ill Testing before and after scheduled (or unscheduled) 

maintenance points must be conducted, and these data 
are to be included in the deterioration factor 
calculation*. The number of tests before and after 
scheduled maintenance and the mileage intervals 
between test points should be approximately equal. 
Durability test interval schedules with multiple 
testing at test points within 10,000 miles of or at 
the 50,000 mile test point must be submitted for 
approval. Multiple testing at maintenance mileage 
tests points within 10,000 miles of the 50,000 mile 
test points may be approved if it can be demonstrated 
by previously generated data that the emission 
effects of the maintenance are insignificant. 

• 
(4) For engine families which are to be certified to the 

100,000 mile emission standards, each exhaust 
emission durability-data vehicle shall be driven, 
with all emission control systems installed and 
operating, for 100,000 miles or such lesser distance 
as the Executive Officer may agree to as meeting the 
objective of this procedure. Durability tests will 
be at every 5,000 miles, from 5,000 to 100,000 
miles, however, the above procedures may be used to 
determine test intervals for the first 50,000 miles 
of testing. 

(B) f44}-Q4ese+r--~aeA-94ese+-s~Pae4+4ty-eata-Yek4e+e-ska++-ee 
sP4YeR-w4tk-a++-effl4ss4eR-eeRtPe+-systeffls-4Rsta++es-aRe 
e~ePat4R~;-fep-5Q;QQQ-ffl4+es-eP-s~ek-+esseP-e4staRee-as-tke 
Aeffl4R4stPateP-fflay-a~Pee-te-as-ffleet4R~-tke-ee3eet4Yes-ef 
tk4s-~PeeeeijPer--Geffl~+ete-effl4ss4eR-tests-fsee-§§-86r+96 
tkPe~~k-86r+45}-ska++-ee-fflaee-at-tke-fe++ew4R~-ffl4+ea~e 

* Testing before unscheduled maintenance may be omitted with the prior consent 
of the Executive Officer when testing would be dangerous to a vehicle or an 
operator. 
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~e4Rtst--9t-6,Q99t-+9,Q99t-+6,Q99t29;999t-26;999t-39;999t 
36;999t-49;999t-46;999t-aRe-69,999T*--~eP-e4ese+-~ewePee 
~asseR§eP-eaPs;-+4§kt-eyty-tPYe~s,-aRe-ffiee4Yffi-eYty
Yek4e+es For diesel-powered vehicles equipped with 
periodically regenerating trap oxidizer systems, at least 
four regeneration emission tests (see §86.106 through 
§86.145) shall be made.* With the advance approval of 
the Executive Officer, the manufacturer may install (1) a 
manual override switch capable of preventing (i.e., 
delaying until the switch is turned off) the start of the 
regeneration process and (2) a light which indicates when 
the system would initiate regeneration if it had no 
override switch. Upon activation of the override switch, 
the vehicle will be operated on a dynamometer to 
precondition it for the regeneration emission 
test in accordance with section f3T+t 86.132.82 and 
section 9.b. of these rocedures. The Urban Dynamometer

• 
Driving Schedule UDDS which is in progress at the time 
when the light comes on shall be completed and the 
vehicle shall proceed to the prescribed soak period 

• 

followed by testing. With the advance approval of the 
Executive Officer, the manual override switch will be 
turned off at some predetermined point in the testing 
sequence permitting the regeneration process to proceed 
without further manual interaction. The mileage 
intervals between test points shall be approximately 
equal. The first regeneration emission test shall be 
made at the 5,000 mile point. The regeneration emission 
tests must provide a deterioration factor confidence 
level equal to or better than the confidence level 
achieved by performing regeneration emission tests at the 
following mileage point: 5,000; 20,000; 35,000; and 
50,000. The procedure for making this determination is 
shown in Appendix IV • 

(C) For gasoline-powered vehicles, the "California 
Evaporative Emission Standards and Test Procedures for 
1978 and Subsequent Model Gasoline Powered Motor 
Vehicles" specify evaporative durability testing at 
5,000, 10,000, 20,000, 30,000, 40,000 and 50,000 mile 
test points. A manufacturer may conduct evaporative 
testing at test points used for exhaust emission 
durability testing provided that the same deterioration 
confidence level for the eva orative emission OF 
determination is retained see A endix III • 

*-WkePe-a@@+4eae+e;-tke-e@t4eR-te-tke-aeeYe-test-@+aR-set-FePtk-4R-tke 
MaRYFaetYPePs-AeY4sePy-GePes@eReeRee-#82-Q+A;-eatee-A@P4+-6,-+982;-ffiay-ee
yse~T 

* Included in Appendix V are the pollutant mass emission calculation procedures 
for vehicles equipped with periodicaly regenerating trap oxidizer systems. 
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(D) The Executive Officer may determine under §86.085-24(f) 
that no testing is required. 

3. Amend subparagraph (a)(5)(i) by adding the following 
requirement which reads: 

In addition, the emission tests performed on emission-data 
vehicles and durability-data vehicles shall be 
non-regeneration emission tests for diesel-powered passenger 
cars, light-duty trucks, and medium-duty vehicles equipped 
with periodically regenerating trap oxidizer systems. For any 
diesel passenger cars, light-duty trucks, and medium-duty 
vehicles equipped with continually regenerating trap oxidizer 
systems, manufacturers may use the provisions applicable to 
periodically regenerating trap oxidizer systems as an option. 

• 
If such an option is elected, all references in these 
procedures to vehicles equipped with periodically regenerating 
trap oxidizer systems shall be applicable to the vehicles 
equipped with continually regenerating trap oxidizer systems. 

4. Amend subparagraph (a)(8) to read: 

• 

(8) Once a manufacturer submits the information required in 
paragraphs (a)(7) of this section for a durability-data 
vehicle, the manufacturer shall continue to run the vehicle to 
50,000 miles if the family is certified to 50,000 mile 
emission standards or to 100,000 miles if it is certified to 
the 100,000 mile emission standards or to a lesser distance 
w 1c t e Execut1ve 1cer may ave prev1ous y agree o, 
and the data from the veh1cle w1ll be used 1n the calculations 
under §86.084-28. Discontinuation of a durability-data 
vehicle shall be allowed only with the consent of the 
AaffiiRistPateP Executive Officer • 

b. Compliance with Emission Standards 

In paragraph 86TG79-28 86.088-28: 

l. Amend subparagraph (a)(l) to read: 

(1) Paragraph (a) of this section applies to light-duty 
vehicles (passenger cars, light-duty trucks and medium-duty 
vehicles). 

2. Amend subparagraph (a)(3) to read: 

(3) Since it is expected that emission control efficiency 
will change with mileage accumulation on a vehicle, the 
emission level of a vehicle which has accumulated 50,000 miles 
will be used as the basis for determining compliance with the 
50,000 mile emission standards faP-Faffii+y-~aPtie~+ate 
effi4ss4eR-+4ffi4t,-as-a~~Pe~P4ate}. 
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3. Delete h (b) (Com rovisions 
trucks 

4. Amend subparagraph (a)(4)(i) to read: 

• 

(i) Separate emission deterioration factors shall be 
determined from the exhaust emission results of the 
durability-data vehicle(s) for each engine-system 
combination. A separate factor shall be established for 
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate 
(diesel vehicles only) for each engine-system combination. A 
separate evaporative emission deterioration factor shall be 
determined for each evaporative emission family-evaporative 
emission control system combination from the testing conducted 
by the manufacturer (gasoline-fueled vehicles only). Separate 
emission correction factors (diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems only) shall be 
determined from the exhaust emission results of the 
durability-data vehicle(s) for each engine-system 
combination. A separate factor shall be established for 
exhaust HC, exhaust CO, exhaust NOx, and exhaust particulate 
for each engine-system combination. 

5. Delete su i (A)(4) (Outlier test oint 
procedure 

REPLACE WITH: 

• 
(4) The manufacturer must use the outlier identification 
procedure to test for irreaular data from a durability-data 
set. All durab1l1ty test ata must be reeorted. If any data 
po1nt is 1dent1f1ed as a statistical outl1er, the Execut1ve 
Officer will determine whether the outlier was a result of an 
emission control system anomaly, test procedure error or of 
unknown and non-recurring circumstance. The outlier is not 
automatically rejected under Cal1forn1a regulat1ons. If the 
procedure identifies a data point as an outlier, and an 
analysis by the Executive Officer shows that the outlier was 
caused b some irre ularit of the 1nstrumentat1on, onl that 
data oint will be eliminated, not all of the data 

manu ac 
i.e., 

other o utants at that test 01nt. ere the 
choses to a l both the outlier rocedure and avera in as 
allowed under 86.084-26 b 6 i to the same data set the 
out ier procedure sha l be compete ar1or to plying thea3averaqina procedure. The durability ata shoul be 
submitte with the final application unless a data anomaly 
occurs and a staff decision is needed. 

6. Amend subparagraph 86r979-28fa+f4tf+tfBt 86.088-28(a)(4)(i)(B) 
(durability vehicles must meet emissions standards) by adding 
the additional requirement which reads: 

The requirements above, refer, for each pollutant, to the 
highest of either the federal or California emissions 
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• 
7. 

• 

standards. The emission data will be acceptable for use in 
the calculation of the deterioration factor only if the 
intereolated 4,000-mile and 50,000-mile points on this line 
are within the highest of either the California or federal 
low-altitude emission standards. 

As an exception, the Executive Officer will review the data on 
a case-by-case basis and may approve its use in those 
instances where the best fit straight line crosses an 
applicable standard but no data point exceeds the standard or 
when the best fit straight line crosses the applicable 
standard at the 4,000-mile point but the 5,000-mile actual 
test point and the 50,000 mile interpolated points are both 
below the standards. 

Add subparagraph (a)(4)(i)(D) to read: 

(D) The regeneration exhaust emission data (diesel-powered 
passenger cars, light-duty trucks, and medium-duty vehicles 
equipped with periodically regenerating trap oxidizer systems
only) from the tests required under §-86TQ79-26ta+t4+ 
§86.084-26(a)(4) shall be used to determine the regeneration 
exhaust emissions interpolated to the 50,000-mile point. The 
regeneration exhaust emission results shall be plotted as a 
function of the mileage on the system, rounded to the nearest 
mile, and the best fit straight lines, fitted by the method of 
least squares, shall be drawn through all these data points.
The interpolated 50,000-mile point of this line shall be used 
to calculate the multiplicative exhaust emission correction 
factor for each engine-system combination as follows: 

Factor = l + ~ n 
4505 

where, R = the ratio of the regeneration exhaust 
emissions interpolated to 50,000 miles to 
the non-regeneration exhaust emissions 
interpolated to 50,000 miles. 

n = the number of complete regenerations which 
occur during the durability test. 

These interpolated values shall be carried out to a minimum of 
four places to the right of the decimal point before dividing 
one by the other to determine the correction factor. The 
results shall be rounded to three places to the right of the 
decimal point in accordance with ASTM E 29-67. For 
applicability to gaseous emission standards under the 100,000 
mile option, R will be determined based upon projected 100,000 
mile emissions. 

8. Amend subparagraph (a)(4)(ii)(A) to read: 

(A) The official exhaust emission test results for each 
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emission-data vehicle at the 4,000 mile test point shall be 
multiplied by the appropriate deterioration factor, and 
correction factor (diesel-powered passenger cars, light-duty 
trucks, and medium-duty vehicles equipped with periodically 
regenerating trap oxidizer systems only): Provided: that if 
a deterioration factor as computed in paragraph (a)(4)(i)(B) 
of this section or a correction factor as computed in 
paragraph (a)(4)(i){D) of this section is less than one, that 
deterioration factor or correction factor shall be one for the 
purposes of this paragraph. 

7. Small-Volume Manufacturer's Certification Procedures 

a. In paragraph 86.084-14: 

l. Amend subparagraph (b)(l) to read: 

• (l) The optional small-volume manufacturers certification 
procedures apply to light-duty vehicles (passen~er cars, 
light-duty trucks, and medium-duty vehicles), ++§Rt-~yty 
tPYeksT-aAe-Reayy-eyty-eA§4Aes produced by manufacturers with 
YT~r California sales (for the model year in which 
certification is sought) of fewer than +QTQQQ 3,000 units (PC 
bQV, LDT and MDV HQ~ combined). 

2. Amend subparagraph (c){4) to read: 

• 

(4) A small-volume manufacturer shall include in its records 
all or the information that ~PA ARB requires on ~-86r984-2+ 
§ 86.088-21. This information will be considered part of the 
manufacturer's application for certification and must be 
submitted to the Executive Officer. HeweYePT-t~e-~aAYfaetYPeP 
4s-Aet-Pe~Y4Pee-te-sYe~+t-tRe-4AieP~at4eR-te-tRe-Ae~4A4stPateP 
YA+ess-tRe-Ae~4A4stPateP-Pe~Yests-4t . 

3. Delete su (7)(i)(A) (Worst-case selection of 
em1ss1on- • 

8. Alternative Procedures for Notification of Additions and Changes 

the followin additional 

A manufacturer must notify the Executive Officer within 10 working 
days of making an addition of a vehicle to a certified engine
family or a change in a vehicle previously covered by certification. 

The manufacturer shall also submit, upon request of the Executive 
Officer, the following items: 

1 service bulletin. 
2 driveabilit statement. 

test o. 
4 maintenance lo 

a. Amend sub 
regu1reme 
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All running changes and field fixes which do not adversely affect 
the system durability are deemed approved unless disapproved by the 
Executive Officer within 30 days of the receipt of the running
change or field fix request. A change not specifically identified 
in the manufacturer's application must also be reported to the 
Executive Officer if the change may adversely affect engine or 
emission control system durability. Examples of such changes
include any change that could affect durability, thermal 
characteristics, de osit formation, or exhaust roduct com osition 
1.e., combustion chamber design, cy inder hea materia, cams at 
profile, computer modifications, turbocharger, intercooler, 
wastegate characteristics, and transmission or tor1ue converter 
specifications. Note that this section does not a feet the 
California "blanket" approval provisions. 

The manufacturer is required to update and submit to the Executive 

• 
Officer the "supplemental data sheet" for all running changes and 
field fixes implemented with the change notification. The 
manufacturer shall submit, on a monthly basis, by engine family, a 
list of running changes/field fixes giving the document number, 
date submitted and a brief description of the change. 

9. Test Requirements 

a. Fuel Specification 

Amend sYeparagraph 86T~~3-7B 86.113-87 by adding a new subparagraph
~eH d) to read: 

(1) Gaseous fuels representative of commercial gaseous fuels which 
will be generally available through retail outlets in California or 
liquid petroleum gas having the ASTM D1835 or NGPA HD-5 
specification shall be used in service accumulation. 

• (2) Liquid petroleum gas having the ASTM D1835 or NGPA HD-5 
specification shall be used for exhaust and evaporative emission 
testing. 

(3) Natural gas representative of commercial natural gas which 
will be generally available through retail outlets in California 
shall be used for exhaust emission testing. 

(4) Written approval from the Administrator of the fuel 
specifications must be provided prior to the start of the testing. 

b. Vehicle preconditioning 

In paragraph 86T~3~-7B 86.132-82: 

1. Amend subparagraph (a)(2) to read: 

(2) Within one hour of being fueled the vehicle shall be 
placed, either by being driven or pushed, on a dynamometer and 
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placed, either by being driven or pushed, on a dynamometer and 
operated through one Urban Dynamometer Driving Schedule (UDDS} 
test procedure, see §86.115 and Appendix I of the federal 
procedures. 

The UDDS performed prior to a non-regeneration emission test 
shall not contain a regeneration (diesel-powered passenger 
cars, light-duty trucks, and medium-duty vehicles equipped 
with periodically regenerating trap oxidizer systems only). A 
gasoline fueled test vehicle may not be used to set 
dynamometer horsepower. 

2. Amend subparagraph (a}(3) to read: 

• 
(3) For those unusual circumstances where additional 
preconditioning is desired by the manufacturer, such 
preconditioning may be allowed with the advance approval of 
the Aa~4R4stPateP Executive Officer. The Aa~4R4stFateP 
Executive Officer may also choose to conduct or require the 
conduct of additional preconditioning to insure that the 
evaporative emission control system is stabilized in the case 
of gasoline engines, or to insure that the exhaust system is 
stabilized in the case of diesel engines. The additional 
preconditioning shall consist of an initial one hour minimum 
soak and, one, two, or three driving cycles of the UDDS (or 
more in the case of a diesel-powered vehicle equipped with a 
periodically regenerating trap oxidizer system, which is being 
preconditioned for a regeneration emission test), as described 
in paragraph (a}(2) of this section, each followed by a soak 
of at least one hour with engine off, engine compartment cover 
closed and cooling fan off. The vehicle may be driven off the 
dynamometer following each UDDS for the soak period. 

c. Regeneration Recording Requirements 

• Amend paragraph 86.142-82 by adding the following subparagraph (r) 
which reads: 

(r} The manufacturer shall record in the durability-data vehicle 
log book, the number of regenerations which occur during the 50,000 
mile durability test of each diesel-powered passenger car, 
light-duty truck and medium-duty vehicle equipped with a 
periodically regenerating trap oxidizer system. The manufacturer 
shall include, for each regeneration: the date and time of the 
start of regeneration, the duration of the regeneration, and the 
accumulated mileage at the start and the end of regeneration. The 
number of regenerations will be used in the calculation of the 
correction factor in 40 CFR Part 86, Section 28. 

10. Optional 100,000 Mile Certification Procedure 

The followin rov1s1ons and alternate emission standards shown in 
~aPa§Fa~h section 3 of these procedures shall apply to any engine 
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family wR4eR-meets-a+l-ef-tRe-fe++ew4A§-aaa4t4eAa+-Pe~Y4PemeHts 
certified to the 100,000 mile certification standards*. 

a. General Guidelines for Implementation 

1. 

• 
2. 

• 

Designation 

The manufacturer shall designate in the preliminary 
application for certification those engine families that will 
be certified to the 100,000 mile procedures. In order to 
allow the manufacturer as much flexibilita as possible, the 
manufacturer may at any time designate ad 1t1onal engine 
families or remove any designated engine family. Families 
originally intended for 50,000 mile certification may be 
designated as 100,000 mile families after the start of 
durability testing and vice versa. The Executive Officer must 
be not1f1ed w1th1n ten working days of any such changes • 
Manufacturers are cautioned that any engine family certified 
to the 100,000 mile certification procedure must comply with 
the allowable maintenance provisions of section 10.b in these 
procedures during the engine mileage accumulation. 

Mileage Accumulation 

All durability vehicles must be run to at least 50,000 miles. 
For established emission control systems, early termination of 
mileage accumulation may be requested by the manufacturer if 
sufficient evidence as described below is provided to satisfy
the Executive Officer that further testing 1s unnecessary. 

Testing beyond 50,000 miles must be conducted in accordance 
with the certification test erocedures applicable prior to 
50,000 miles. Exhaust emissions tests shall be performed at 
every 5,000 mile interval starting with the 55,000 mile point 
and ending with the 100,000 mile point, and before and after 
all scheduled maintenance. 

The Executive Officer may, upon request by the manufacturer, 
waive any exhaust emission testing beyond 50,000 miles, if he 
or she finds that (1) the extrapolated 100,000 mile points and 
interpolated 4,000 mile points on the least squares lines 
com 1 with the line crossin rovisions of section 10.b. of 
the rocedures, and 2 the s stem and en ine des, ns, on the 
basis of previous engineering experience, would not be 
expected to exceed the applicable standards after 100,000 
miles. For exam le a diesel vehicle that shows a flat 
deterioration curve D.F. = 1.0 for the first 50,000 miles 

* The additional criteria outlined in Section 6.a. (Milea e and Service 
Accumulation: Emission Measurements shall be used to determine the 
durability-data testing schedule and the emission-data 4,000 mile test point. 
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and which is note ui ed with an add-on emission control 
system such as EGR may be eligible for such a waiver. The 
Executive Officer will evaluate each request on a case-by-case 
basis. The manufacturer must submit its request to the 
Executive Officer to stop test1ng within ten working days 
after the last em1ssion test. 

If a durability vehicle accumulates less than 100,000 miles, 
the manufacturer shall submit evidence that the engine is 
capable of meeting the applicable emission standards for 
100,000 miles. Such evidence shall include engineering data 
on iston rin s, iston valves, c linder head, fuels stem, 
1gn1t1on sys em, e c., as app 1ca e. 

• 
Any decision to stop mileage accumulation before 100,000 miles 
does not relieve the manufacturer from its warranty and recall 
obligations. 

For the last 50,000 miles, the Executive Officer may, upon the 
request of the manufacturer, allow driving schedules different 
from the standard AMA driving cycle for accelerated mileage 
accumulation and a reduced test frequency. The evaluation of 
alternate test programs will be based on the type of emission 
control system involved and the characteristic of the 
cumulative emission control system deterioration. 

3. Scheduled Maintenance 

A vehicle manufacturer who initially intends to certify a 
vehicle to the 50,000 m1le procedure may not change to the 
100,000 mile option after mileage accumulation unless the 
manufacturer starts in1tial mileage accumulation using, for 
each maintenance item, the most stringent maintenance schedule 

• 
of either the 100,000 mile option or the 50,000 mile 
certification requirements • 

4. Unscheduled Maintenance 

The Executive Officer will follow the isions of section 
5.a of these rocedures, in evaluatin manufacturer's 
request or unscheduled maintenance. Manufacturers shal 
obtain the Executive Officer's approval before performing any 
unscheduled emission control component/s~stem maintenance. In 
all cases, the degree of system degradat1on must not be 
improved by any inssection or repairs. Emission tests must be 
performed before an after all unscheduled maintenance and be 
used in the OF calculation*. 

* Testing before unscheduled maintenance may be omitted with the prior consent 
of the Executive Officer when testing would be dangerous to a vehicle or an 
operator. 
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5. Evaporative Compliance Criteria 

If a manufacturer conducts eva orative emission testin 
gasoline-powered vehicles only in conjunction with exhaust 

durability testing, the vehicle manufacturer is required to 
show compliance with the evaporative emission standard for 
50,000 miles. If the manufacturer wishes to conduct testing 
beyond 50,000 miles, all data must be submitted to the 
Executive Officer. The Executive Officer will not use any 
evaporative emission data beyond 50,000 miles for determining 
compliance with the applicable evaporative emission standard. 
However, the manufacturer must warrant the evaporative 
emission control system for 10 years or 100,000 miles. 

b. Specific Guidelines for Compliance 

• 
Each exhaust emission durability data vehicle shall be driven, with 
all emission control systems installed and operating, for 100,000 
miles or such lesser distance as the Executive Officer may agree to 
as meeting the objectives of this procedure. Emission tests 
performed on emission-data vehicles and durability-data vehicles 
(for determination of the deterioration factors) shall be 
non-regeneration emission tests for diesel-powered passenger cars, 
light-duty trucks and medium-duty vehicles equipped with 
periodically regenerating trap oxidizer systems. Compliance with 
the emission standards shall be established as follows: 

• 

l. The linear regression line for all pollutants shall be 
established by use of all required data from tests of the 
durability vehicle at every 5,000 mile interval from 5,000 to 
100,000 miles. The requirements in subparagraph
B6~Q78-~Bfatf4tf~tf8t 86.088-28(a (4)(i)(8) (durability 
vehicles must meet emissions standards refer, for each 
pollutant, to the highest of either the federal 50,000 mile or 
California 100,000 mile emission standards • 

2. Compliance with the hydrocarbon and carbon monoxide standards 
shall be determined as follows: 

i. For Option l: 

A. The interpolated 4,000 and 50,000 mile points on the 
linear regression line in section b.l. shall not 
exceed the appropriate hydrocarbon and carbon 
monoxide standards, except as in 8. below. 

8. The linear regression line in section b.l. may 
exceed the standard provided that no data point
exceeds the standard. 
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C. The hydrocarbon and carbon monoxide data from the 
4,000 mile test point of the emission data vehicle 
shall be multiplied by the deterioration factor 
computed by dividing the interpolated 50,000 mile 
point by the interpolated 4,000 mile point, and the 
appropriate exhaust emission correction factor 
(diesel-powered passenger cars, light-duty trucks, 
and medium-duty vehicles equipped with periodically 
regenerating trap oxidizer systems only). These 
values shall not exceed the appropriate hydrocarbon 
and carbon monoxide standards. 

ii. For Option 2: 

• 
A. The interpolated 4,000 and 100,000 mile points on 

the linear regression line in section b.l. shall not 
exceed the appropriate hydrocarbon and carbon 
monoxide standards, except as in B below • 

B. The linear regression line in section b.l. may
exceed the standard provided that no data point 
exceeds the standard. 

• 

C. The hydrocarbon and carbon monoxide data from the 
4,000 mile test point of the emission data vehicle 
shall be multiplied by the deterioration factor 
computed by dividing the interpolated 100,000 mile 
point by the interpolated 4,000 mile point, and the 
appropriate exhaust emission correction factor 
(diesel-powered passenger cars, light-duty trucks, 
and medium-duty vehicles equipped with periodically
regenerating trap oxidizer systems only). These 
values shall not exceed the appropriate 100,000 mile 
hydrocarbon and carbon monoxide standards • 

3. Compliance with the oxides of nitrogen standard for Options l 
and 2 shall be determined as follows: 

i. the interpolated 4,000 and 100,000 mile points on the 
linear regression line in section b.l. shall not exceed 
the appropriate 100,000 mile oxides of nitrogen standard, 
except as in ii. below. 

ii. the linear regression line in section b.l. may exceed the 
standard provided that no data point exceeds the standard. 

iii. the oxides of nitrogen data from the 4,000 mile test 
point of the emission data vehicle shall be multiplied by 
the deterioration factor computed by dividing the 
interpolated 100,000 mile point by the interpolated 4,000 
mile point, and the appropriate exhaust emission 
correction factor (diesel-powered passenger cars, 
light-duty trucks, and medium-duty vehicles equipped with 
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periodically regenerating trap oxidizer systems only). 
These values shall not exceed the appropriate 100,000 
mile oxides of nitrogen standard. 

4. Compliance with the particulate standard for options land 2 
shall be determined as follows: 

i. the interpolated 4,000 and 50,000 mile points on the 
linear regression line in section b.l. shall not exceed 
the appropriate particulate standard, except as in ii. 
below. 

ii. the linear regression line in section b.l. may exceed the 
standard provided that no data point exceeds the standard. 

• 
iii. the particulate data from the 4,000 mile test point of 

the emission data vehicle shall be multiplied by the 
deterioration factor computed by dividing the interpolated 
50,000 mile point by the interpolated 4,000 mile point,
and the appropriate exhaust emission correction factor 
(diesel-powered passenger cars, light-duty trucks, and 
medium-duty vehicles equipped with periodically 
regenerating trap oxidizer systems only). These values 
shall not exceed the appropriate particulate standard. 

5. All references in these test procedures to "useful life", 5 
years, and 50,000 miles shall mean "total life", 10 years, and 
100,000 miles, respectively, except in section 10.b.2. 

c. Maintenance 

Only the following scheduled maintenance shall be allowed under 
subparagraph 86r978-2sfatfttf4t 86.085-25 (a}(l)(i). 

• l. 25(a)(l)(i) Option l. For t98t 1988 and later model gasoline 
or diesel-fueled vehicles, maintenance shall be restricted to 
the inspection, replacement, cleaning, adjustment, and/or 
service of the following items at intervals no more frequent 
than indicated. 

(l) Drive belt tension on engine accessories (30,000 miles). 
(2) Valve lash (15,000 miles). 
(3) Spark plugs (30,000 miles). 
(4) Air filter (30,000 miles).
(5) Exhaust gas sensor (30,000 miles): Provided thatr-iel" 

t987-aRa-~F4eP-meaet-yeaPsr-aR-aYa4ale-aRafeP-Y4s4ate 
s4§Rat-a~~l"eYea-ay-tRe-e*eeyt4ye-9ii4eeP-alePts-tRe 
YeR4ele-e~ePateF-te-tRe-Reee-ieP-SeRseP-ma4RteRaRee-at 
tRe-m4lea§e-~e4Rtt-aRa-~1"8Y4aee-tRat-iel"-:i.988-aRa 
SYase~YeRt-meae:i.-yeaF-YeR4etest~ 
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• 

• 

(a) the manufacturer shall equip the vehicle with a 
maintenance indicator consisting of a light or flag, 
which shall be preset to activate automatically by 
illuminating in the case of a light or by covering the 
odometer in the case of a flag the first time the minimum 
maintenance interval established during certification 
testing is reached and which shall remain activated until 
reset. After resetting, the maintenance indicator shall 
activate automatically when the minimum maintenance 
interval, when added to the vehicle mileage at the time 
of resetting, is again reached and shall again remain 
activated until reset. When the maintenance indicator 
consists of a light, it shall also activate automatically 
in the engine-run key position before engine cranking to 
indicate that it is functioning. The maintenance 
indicator shall be located on the instrument panel and 
shall, when activated, display the words "oxygen sensor" 
or may display such other words determined by the 
Executive Officer to be likely to cause the vehicle owner 
to seek oxygen sensor replacement. The maintenance 
indicator shall be separate from the malfunction 
indicator light required by Section 1968, Title 13, 
California Administrative Code; 

(b) the manufacturer shall provide free replacement of 
the oxygen sensor, including both parts and labor, and 
shall reset the maintenance indicator without any charge, 
the first time the maintenance interval established 
during certification testing is reached for vehicles 
certified with scheduled sensor maintenance before 50,000 
miles. If the oxygen sensor is replaced pursuant to the 
warranty provisions of Section 2037, Title 13, California 
Administrative Code, before the first maintenance 
interval is reached, the manufacturer shall also replace 
the oxygen sensor and reset the maintenance indicator at 
the mileage point determined by adding the 
maintenance interval to the vehicle's mileage at the time 
of the warranty replacement. If the calculated mileage 
point for a second oxygen sensor replacement would exceed 
50,000 miles, no free second replacement shall be 
required; 

(c) the maintenance indicator shall be resettable. The 
maintenance instructions required by paragraph 5.b. of 
these procedures shall provide instructions for the 
resetting of the maintenance indicator, and shall specify 
that the maintenance indicator shall be reset each time 
the oxygen sensor is replaced; and 
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• 

(d) notwithstanding the prov1s1ons of Section 2037{c), 
Title 13, California Administrative Code, the oxygen 
sensor, including any replacement required pursuant to 
this section, shall be warranted for the useful life of 
the vehicle or engine. If such oxygen sensor fails 
during the useful life period, it shall be replaced by 
the manufacturer in accordance with Section 2037(d) Title 
13, California Administrative Code. 

(6) Choke, cleaning or lubrication only (30,000 miles). 
(7) Idle speed (30,000 miles). 
(8) Fuel Filter (30,000 miles). 
(9) Injection timing (30,000 miles). 

Option 2. For +98+ 1988 and later model gasoline 
or diesel-fueled vehicles, maintenance shall be restricted to 
the inspection, replacement, cleaning, adjustment, and/or 
service of the following items at intervals no more frequent
than indicated: 

(1) Drive belt tension on engine accessories (30,000 miles). 
(2) Valve lash (15,000 miles). 
(3) Spark plugs (30,000 miles).
(4) Air filter (30,000 miles). 
(5) Fuel filter (30,000 miles). 
(6) Idle speed (30,000 miles). 
(7) Injection timing (30,000 miles). 

• 

2. In addition, adjustment of the engine idle speed (curb idle 
and fast idle), valve lash, and engine bolt torque may be 
performed once during the first 5000 miles of scheduled 
driving, provided the manufacturer makes a satisfactory 
showing that the maintenance will be performed on vehicles in 
use • 

d. The manufacturer shall agree to apply to vehicles certified under 
this paragraph the provision of Section 43204 of the California 
Health and Safety Code for a period of ten years or 100,000 miles, 
whichever first occurs. 

11. Additional Requirements 

a. In order to qualify for the alternative durability program, in 
addition to the requirements of paragraph 86.085-13, the algorithm 
re uirements of A endix III shall be met and onl the first 50,000 
miles or 100,000 miles, as a icable of data or its e uivalent 
s a e use. 

b. For gasoline-powered vehicles, evidence shall be supplied showing 
that the air/fuel metering system or secondary air injection system
is capable of providing sufficient oxygen to theoretically allow 
enough oxidation to attain the CO emission standards at barometric 
pressures equivalent to those expected at altitudes ranging from 
sea level to 6000 feet elevations. 

-27-



A vehicle will be deemed in compliance with the above requirement 
if the manufacturer demonstrates that the tail i e air/fuel ratio 

TAFR is, at elevations up to 6000 feet, stoichiometric or leaner 
in each of several driving modes. However, if a vehicle operates 
in a given driving mode at sea level with a TAFR richer than 
stoichiometric, then for that particular driving mode the 
manufacturer is only required to show that the TAFR is, at 
elevations up to 6000 feet, no richer than the TAFR at sea level. 
The driving modes selected for testing shall be representative of 
the full range of normal driving conditions, and shall include the 
following three steady-state modes: idle, 30 mph road load cruise, 
50 m h road load cruise. Assumin the use of dr air and indolene 
fuel h dro en to carbon atom ratio of 1.8 , a TAFR of 14. sha 
be considered a stoichiometric ratio. The vehicle manufacturer ma 
correct this va ue or i erent ue s humi ity, subJect to 
approval by the Executive Officer. 

• For fuel injected vehicles, compliance may be demonstrated upon a 
showing by the manufacturer that the fuel injection system 
distributes fuel based on air mass flow, rather than volume flow, 
and is therefore self-compensating. All submitted test pro¥osals
will be evaluated on their acceptability by the Executive O ficer. 

As an alternative to the demonstration described above, a 
manufacturer may demonstrate compliance by testing California 
vehicle configurations as part of its federal high altitude 
certification requirements. Engine families which meet all the 
a~plicable California low altitude emission standards when tested 
a the EPA test elevation are deemed to be in compliance. 

Exemptions to the high altitude provisions as allowed by the 
federal government in §86.087-8 and §86.088-9 shall not be approved. 

• 
c. The exhaust emissions shall be measured from all exhaust emission 

data vehicles tested in accordance with the federal Highway Fuel 
Economy Test (HWFET; 40 CFR Part 600, Subpart B). The oxides of 
nitrogen emissions measured during such tests shall be multiplied 
by the oxides of nitrogen deterioration factor computed in 
accordance with paragraph 86TQf8-28 86.088-28, and then rounded and 
compared with the standard as set forth in section 3 preceding.
All data obtained pursuant to this paragraph shall be reported in 
accordance with procedures applicable to other exhaust emissions 
data required pursuant to these procedures. 

In the event that one or more of the manufacturer's emission data 
vehicles fail the HWFET standard listed in section 3, the 
manufacturer may submit to the Executive Officer engineering data 
or other evidence showing that the system is capable of complying 
with the standard. If the Executive Officer finds, on the basis of 
an engineering evaluation, that the system can comply with the 
HWFET standard, he or she may accept the information supplied by 
the manufacturer in lieu of vehicle test data. 
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d. Labeling required pursuant to paragraph 86TQ79-36 86.088-35 and 
Section 1965, Chapter 3, Title 13 of the California Administrative 
Code shall conform with the requirements specified in the 
''California Motor Vehicle Tune-Up Label Specifications". 

• 

e. The manufacturer shall submit to the Executive Officer a statement 
that those vehicles for which certification is requested have 
driveability and performance characteristics which satisfy that 
manufacturer's customary driveability and performance requirements 
for vehicles sold in the United States. This statement shall be 
based on driveability data and other evidence showing compliance 
with the manufacturer's performance criteria. This statement shall 
be supplied with the manufacturer's final application for 
certification, and with all running changes for which emission 
testing is required. 

If the Executive Officer has evidence to show that in-use vehicles 
demonstrate poor performance that could result in wide-spread 
tampering with the emission control systems, he or she may request 
all driveability data and other evidence used by the manufacturer 
to justify the performance statement. 

f. For all vehicles subject to the provisions of Section 1968, Title 

• 
13, California Administrative Code, the manufacturer shall submit 
with its application for certification a description of the 
malfunction and diagnostic system to be installed on the vehicles. 
(The vehicles shall not be certified unless the Executive Officer 
finds that the malfunction and diagnostic system complies with the 
requirements of Section 1968) • 

g. Certification, if granted, is effective only for the vehicle/engine 
family described in the original manufacturer's certification 
application. Modifications by a secondary manufacturer to 
vehicles/engines shall be deemed not to increase emissions above 
the standards under which those vehicles/engines were certified and 
to be within the original certification if such modifications do 
not: (1) increase vehicle weight more than 10 percent above the 
curb weight, increase frontal area more than 10 percent, or result 
in a combination increase of weight plus frontal area of more than 
14 percent; or (2) include changes in axle ratio, tire size, or 
tire type resulting in changes in the drive train ratio of more 
than 5 percent; or (3) include any modification to the emission 
control system. No originally certified vehicle/engine which is 
modified by a secondary manufacturer in a manner described in items 
{l) through (3) of the preceding sentence may be sold to an 
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ultimate purchaser, offered or delivered for sale to an ultimate 
purchaser, or registered in California unless the modified 
vehicle/engine is certified by the state board in accordance with 
applicable test procedures to meet emission standards for the model 
year for which the vehicle/engine was originally certified. 

For the purposes of this subsection, "secondary manufacturer" means 
any person, other than the original manufacturer, who modifies a 
new motor vehicle prior to sale to the ultimate purchaser. 

h. A statement must be supplied that the production vehicles shall be 
in all material respects the same as those for which certification 
is granted. 
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ei-a-¥eA4e+e-ee-eeAaYetea-w4tR-tRe-4a+e-a4PfFYe+-m4*tYPe-at 
aRy-sett+A§-WA+eA-tAe-e*eeYt4¥e-Qii4eeP-F+Aas-eePPes~eRas-te
sett4A§s-+4ke+y-te-ee-eReeYAtepea-4A-aetya+-YseT--lRe-e*eeYt4¥e
9FF4eeP;-4R-ma~+R§-th4s-F+A8fA§;-SRa++-eeRs4aeP-tRe-a4FF+eY+ty 
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• 86.087-8 
86.088-9 

ovem er , 

u y , • 

APPENDIX I 

List of Sections of Subparts A and B, Part 86, Title 40, 
Code of Federal Regulations, Incorporated by Reference 

This Appendix sets forth the sections of Subparts A and B, Part 86, 
Title 40, Code of Federal Re ulations, as ado ted or amended b the U.S. 
nv1ronmen a ro ec 10n gency on t e a e 1ste or eac section, 

which are incorporated by reference in "California Exhaust Emission Standards 
and Test Procedures for 1988 and Subsequent Model Passenger Cars, Light-Duty
lrucks, and Medium-Duty Vehicles." 

All of the incorporated federal provisions were in effect as of 
~~ ~it/~0111~~~ Jul 7 1986. Seven additional sections ado ted b EPA 
rior to~~ J $ Ju 7 1986 and a icab e to 1991 and subse uent 

model vehicles are not included: Sections 86.91-2, 86.91-21, 86.91-23, 

• 
86.91-28, 86.91-29, 86.91-30, and 86.91-35. However, the terms of these 
sections as they pertain to passenger cars, light-duty trucks, and medium-duty
vehicles are identical to the corres~onding incorporated federal sections 
applicable commencing with 1988 mode year vehicles: Sections 86.88-2, 
86.88-21, 86.88-23, 86.88-28, 86.88-29, 86.88-30, and 86.88-35. 

Subpart A - General Provisions for Emission Regulations for 1977 and Later 
Model Year New Light-Duty Vehicles, 1977 and Later Model Year New Light-Duty
Trucks. 

86.085-1 General applicability. ~~t¢K/1§1/1~~~ July 7. 1986. 
86.082-2 Definition. November 2, 1982. 

§86.084-2 Definition. December 10, 1984. 
§86.085-2 Definition. November 16, 1983. 
§86.088-2 Definition. March 15, 1985. 
§86.078-3 Abbreviations. January 21, 1980. 
86.084-4 Section numbering; construction. September 25, 1980. 
86.084-5 General standards; increase in emissions,; unsafe conditions. 

November 3, 1982. 
§86.078-7 Maintenance of records; submitted information; ri ht of entr • 

~86.080-12 Alternative certification rocedures. A ril 17, 1980. 
86.085-13 ernat1ve ura 1 1 y program. ay , • 

§86.084-14 Small-volume manufacturers certification procedures. January 31,
1985. 

86.085-20 Incomplete vehicles. January 12, 1983. 
6.088-2 Application for certification. March 15, 1985. 

86.085-22 Approval of application for certification; test fleet selection, 
etc., ~~d~it/~01/l~~~ Julv 7. 1986. 

§86.088-23 Required data. July 19, 1985. 
§86.085-24 Test vehicles and engines. January 31, 1985. 
§86.085-25 Maintenance. "~v,~~,t/1~111~~~ July 7, 1986. 
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86.087-25 Maintenan¢~J//~i;¢~/1S 1985 Jul 7 1986. 
86.088-25 Maintenance. ~i;¢~/1 l/198S July , 986. 

§86.084-26 Mileage and service accumulation; emission measurements. 
191/J SJ July 7. 1986. 

•86.085-27 Special test procedures. January 12, 1983. 
86.088-28 Com liance with emission standards. ~t;¢~/1S /198S Jul 7 1986. 
86.088-29 esting y the ministrator. 
86.088-30 Certification. January 24, 1984. 

•,86.079-31 Separate certification. September 8, 1984. 
,86.079-32 Addition of a vehicle or en ine after certification. 

977. 
§86.079-33 Changes to a vehicles or engine covered by certification. 

September 8, 1977. 
§86.082-34 Alternative rocedures for notification of addition and chan es. 

arc 

ovem er , • 

• 
§86.088-35 Labeling. ~lt¢~/1SJ/198S December 31, 1985. 
§86.079-36 Submission of vehicle identification numbers. November 14, 1978. 
§86.085-37 Production vehicles and engines. January 12, 1983. 
§86.085-38 Maintenance instructions. "~Y~~~~t/1~11198~ July 7, 1986 • 
§86.087-38 Maintenance instructions. March 15, 1985. 
86.079-39 Submission of maintenance instructions. Se~tember 8, 1977. 
86.0 4-40 Automatic expiration of reporting and recor keeping requirements. 

September 25, 1980. 

Subpart 8-Emission Regulations for 1977 and later Model Year New Light-Duty 
Vehicles and New Light-Duty Trucks Test Procedures • 

• June 28 1977. 
§86.108-79 D 77 • 
86.109-82 E asoline-fueled vehicles. 

March 5, 198 • 
§86.110-82 Exhaust as sam lin s stem; diesel vehicles. October 13, 1981. 
§86.111-82 E stem. March 5, 1980. 
§86. ll.:,;.::;;;,..;;.:.;...,;;;2r-,,;.:;.:;;.::;..;. ) and micro ram balances ecifications. 

§8~11 lfltitl~~J//0~¢~~~~r/J0J/190iJ
• 86.113-87 Fuel Soecif icat ion. JU 1V 7 • 1986. 

•101 1977. 

980. 

emissions. 

,86. 114-79 Analytical gases. November 14, 1978. 
186. 115-78 EPA urban dynamometer driving schedules. June 28, 1977. 
h86.li6-82 Calibrations, frequency and overview. March 5, 1980. 
,86.117-78 Evaporative emission enclosure calibrations. June 28. 1977. 
• i86. 118-78 Dynamometer calibration. June 28, 1977. 
• 86.119-78 CVS calibration. June 28, 1917. 
§86.120-82 Gas meter or calibration, articulate 

measurement. 
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§86.121-82 Hydrocarbon analyzer calibration. March 5, 1980. 
86.122-78 Carbon monoxide anal zer calibration. June 28 1977. 

1977. 

• - a 1 ra 10n o o er equ1pmen. une , • 
<,86.127-82 Test procedures: overview. March 5, 1980. 
)86.128-79 Transmission. November 14. 1978. 
,86.129-80 Road load power test weight and inertia weight class 

determination. N m r 14 19 8. 
· • November 14, 1978. 

1980. 

86. 34-78 Runnin loss tes. December 10, 1984 • 
. 86.135-82 Dynamometer procedure. December 10, 1984. 
§86.136-82 Engine starting and restarting. March 5, 1980. 
§86.137-82 Dynamometer test run, gaseous and particulate emissions. 

• March 5, 1980. 
86.138-78 Hot soak test. June 28, 1977 • 
86.139-82 Diesel articu ate 1 ter handlin 5, 1980. 
86.140-82 Exhaust sample analysis. March 5, 
,86.142-82 Records required. March 5, 1980. 
,86.143-78 Calculations: evaporative emissions. March 15, 1985. 
)86.144-78 Calculations; exhaust emissions. December 10, 1984. 
186.145-82 Calculations; Particulate emissions. October 13, 1981 • 

• 
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APPENDIX II 

Exhaust Emission-Data Vehicle Selection Criteria For 
Passenger Cars, Light-Duty Trucks and Medium-Duty Vehicles 

I. Selection of Exhaust Emission-Data Vehicles 

A. Item l of th attached emis in-data vehicle selecti n worksheet 
shall be . 

• 
B. For engine families with a single engine displacement-exhaust

emissioncontrol system combination representing 70 percent or more of the 
projected sales • 

1. The first vehicle selection will be determined as follows: 

a. 
combination shalloe t 
worksheet. 

b. Usin~ the data entered in Item 2 of the worksheet and 
the formula shownoelow, t e equivalent test weight of the vehicle is 
determined from the calculated sales weighted equivalent test weight for that 
engine displacement-exhaust emission control system combination. 

Sales Weighted Test Weight 

• 
Determine the sales weighted test weight as follows: 

_,T· = Test weight of i'th class 

_,S· = Sales volume of i'th class 

N = Number of test weight classes 
\ 

SWTW = Sales Weighted Test Weigh't 

N 
I: S;Ti 

i=l 
SWTW = 

. 
sa es. 

N 
I: Si 

i=l 
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Select the equivalent test weight that includes the calculated SWTW. If the 
SWTW is exactly between two equivalent test weights, select the higher 
equivalent test weight. Similarly, if there are no vehicles with the desired 
displacement-exhaust emission control system combination in the same 
equivalent test weight that includes the calculated SWTW, the next higher 
equivalent test weight that contains such a vehicle will be specified. 

c. The transmission will be the class with the hi hest sales 
for the en inedis lacement-exhaust emission control system combination Item 
3, worksheet. If the hi hest sales transmission class is not availab e in 
the equivalent test weight determined in b, above, the next higher
equivalent test weight with the highest sales transmission class will be 
selected. If manual transmissions are the highest selling class, the 
transmission confi uration with the hi hest sales should enerally be selected 

• 
Item 4 worksheet. I the manu acturer wishes to test ave ice with an -

transmission both as an M-4 vehicle and an M-3 vehicle, use of the vehicle 
with an M-4 transmission will be allowed erovided the first three 1ear ratios 
are identical in both transmissions. Similarly, use of an M-5 wil be allowed 
to represent both an M-5 vehicle and an M-4 vehicle, providing the first four 
gear ratios are identical in both transmissions. 

~ The highest selling engine code within the engine 
dis lacement-exhaust emission control s stem-e uivalent test wei ht
transmission class combination will be specified Item 5, worksheet. 

~ The highest selling body style within the engine 
displacement-exhaust emission control system-e uivalent test wei ht
transmission c ass-en ine code combination will be specified Item 6, 
worksheet. 

f. The N/V ratio will be the standard ratio (standard tire and 
axle ratio comiiTnation) for the vehicle selected (Item 7, worksheet). 

• 
-2..!. Standard or optional e uipment that can reasonabl be 

expected to influence emissions Item 8, worksheet and is expected to be 
installed on more than 33 ercent of the vehicles in the car line within the 
engine-system combination shall be specified and the full estimated weight of 
those items should be included in the curb weight computation) unless an item 
is not available on the particular vehicle specified. Other standard or 
optional equipment expected to be installed on more than 33 percent of the 
vehicles in the car line within the engine-system combination shall have their 
full estimated weight included in the curb weight computation and be included 
in the specified vehicle's weight. Overdrive units are considered 
transmission configurations and not items of optional equipment. The weight 
of an overdrive unit should be included in the curb wei ht com utation of 
ve ices wit such units. not er wor s, e weig to over rive uni s 
should not be disre arded when car line sales of such items are 33 ercent or 
less. 
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2. The second vehicle will be determined as follows: 

~ The transmission class, from Item 3 of worksheet, with the 
second highest sales will be specified if this transmission class has 
projected sales of more than 30 percent of the engine displacement-exhaust 
emission control system combination. The equivalent test weight, engine code, 
body style, N/V ratio, and optional equipment specified for the second vehicle 
are determined by criteria in Section 1. 

b. If the second transmission class does not meet the criteria 
of 2.a. above,the second vehicle will be the worst case vehicle selected from 
the family. 

• 
~ For engine families with multiple displacement-emission

control system combinations, the first vehicle selection will be highest sales 
combination, and the second vehicle selection will be second highest sales 
combination. Other vehicle configuration details will be as in Section B.l.b. 
through B.l.g • 

~ An exception to the two maximum emission-data vehicles may 
occur for engine families with vehicles in multi~le standard classifications, 
1.e., loaded vehicle weight classifications for ight-duty trucks and/or 
medium-duty vehicles. The first vehicle selection will be determined as above 
in B.1. in the hi hest sales loaded vehicle wei ht classification, and the 
subse uent vehicle selections will be a worst case vehicles in the other 
loaded vehicle weight classifications • 

• 
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FLOW DIAGRAM FOR SELECTING ARB 
PC, LDT AND MDV EXHAUST EMISSION-DATA VEHICLES 

CCt1PLETE ITEM 1 OF ARB'S 
DIISSION-OATA VEHICLE SELEC• 
TION WORKSHEET 

SELECT FIRST DATA VEHICLE AS 
OUTLINE!f"Tlfl1.;C 11:4-01, APPEN 
DIX B, SECTION 8.1.b. THROUGH 

..., 1'1\18.1.g. USING PROJECTED SALES I.. It=>~ 
lNFORKATION FOR THE (70 I OR 
t()RE) SYSTEH COt1BINATION. 

URATION, AS DETERMINED BY THE 
MANUFACTURER, IN THE NEXT 
HIGHEST PROJECTED SALESLVW
CLASSIFICATION . 

NDOATA VEH1CLE REPRESENT 
Tltr1IO"RST CASE VEHICLE CONFIG 

limmr v!'.llrar-t1-iP7>i:Tfiat.IP 
: REPRESENTS THE WORST CASE VE- I 
iHICLE CONFJGURATION, AS DETER-: 

. . ~o,,o ~:.;:. ~~rilCLE SEL~w, ,w, II :MINED BY THE MANUFACTURER, IN :'T!i![U~tS TH[ SECOND HIGHEST l!Zroc:1 MANUFACTURE~' S DETER tTHE REMAINIIIG L'llt"* STANDARD :
SALES Til.A~,SMISSIO~ CLASS. VE t11NAT ION OF THE ·.io~ST CASE 'CLASSIFICATION. ,

I IHICLE CChr!~uRATlO~ DETAILS VEHICLE CONFIGURATION IN THE I IDETER.~[~[~ av CRIT~RIA IN MAC ENGl:,E FAl'IILY. 
184-01, ~PPEri.llX B, SECTIO:i L-----------------~I 

6,1. US!M, THE SAME SALES IN .,.. 'LVW" = LOADED VEHICLE WEJGHTfQijfV.TI~~ AS USEO FOa THE 
FIRST CAT.\ •i.H!CLE_ S(LECTJOI◄ _ 

SELECT FIRST DATA VEHICLE7!£
PRESENrrmrikE HIGHEST PROJEC• 
TED SALES SYSTEM COMBINATION. 
USING SALES INFORMATION FOR 
THIS SYSTEM COMBINATION, CETER 

►IMINE VEHICLE CONFIGURATION DE-
TAILS AS 01/TLINEO IN MAC 184• 
01,APPENDIX 8, SECTION 6.1.b. 
THROUGH 8. 1, g. 

~ 
I 

H 
1-1 

YES 

SELECT SECOND DATA VEHICLE 
FROM liEXill'ro!EST SALES 
TEH COMBINATION. USING 

SYS-
SALES 

,
I 

INFORMATION FOR THIS SYSTEM 1 

COMBINATION, D€TER/41NE VEHICLE 
CONFIGURATION DETAILS AS OUT
!LINED Iii t-'J\C I 84-01, AP~EN(){ X 
B,SECTION 8,1,b,THAOUGH 9.1. 

• "SYSTEM COMBINATION" • 
OISPLACDIENT-EXHAUST EMISSIC•i 
CONTROL SYSTEM COIIOINATIO:, 

- • - • -

https://fQijfV.TI
https://v!'.llrar-t1-iP7>i:Tfiat.IP


------------------- -------

-------------------

--------------------

------------

-----

Emission-Data Vehicle Selection Worksheet 

Manufacturer Date 

Engine Family 

1. Engine 
Displacement 

Emission Control 
System Unit Percent Cummulative% 

a)-----
b)_____ 

c)-----
d)_____ 

• 2 • Sales Weighted Test Weight 

Total projected sales 

Test Weight - lb. Sales Volume 

a)---------
b)---------
c)---------
d)_________ 

Calculated SWTW lbs. Equivalent Test Weight lbs. 

3. Transmission Selection 

Sales Percentage High 
Cl ass Volumes Sales Sales 

a) 

b)____ 

4. Transmission Configuration 

Sales High 
Configuration Volumes Sales 

a) 

b) 

- c) 
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Sales High- 5. Engine Code (within l, 2, 3, and 4 above) Volumes Sales 

a) 

b) 

c) 

d) 

Sales High 
6. Bodi Stile (within l, 2, 3, 4, and 5 above) Volumes Sales 

a) 

• 
b) 

c) 

d) 

e) 

f) 

- 7. 

8. 

STD Axle 

Oetions over 33 percent 

STD N/V 

9. Second and Subseguent Selections Vehicles 

a) High Sales Engine Displacement-Exhaust Emission Control System 

- b) Second-Highest Selling Transmission Class 

Designated Second and Subseguent Selections Vehicles 

Eng. Evap. 
Oise. Code Code Model Trans. ETW Axle 
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APPENDIX III 

Determination of Acceptable Durability Test Schedule* 

A manufacturer may determine mileage test intervals for durability-data 
vehicles subject to the cond1t1ons specified 1n 40 CFR 86.082-26. The 
followin rocedure shall be used to determine if the schedule is acce table 

1cer. 

1. Select exhausts test points and maintenance mi lea e 
test points for schedule. 

2. Calculate the sums of the squares corrected to the mean of the 
system mileages at the proposed test points: 

• Where: 

X = Individual mileages at which the vehicle will be tested. 

N = Total number of tests before and after maintenance 
tests. 

(Subscript "p'' refers to proposed test schedule}. 

3. Determine exhaust system mileage test points and maintenance mileage 
test points based on testing at 5, 10, 15, 20, 25, 30, 35, 40, 45, and 

ro osed schedule in Section l. 
50 thousand m1 les and maintenance m, leage test points selected tor the 

This schedule will be des, nated as the 

• 4. Calculate the sums of squares corrected to the mean of the standard test 
schedule. 

= 

Where:\ 
I 

X = Individual mileages at which the vehicle will be tested. 

N = Total number of tests (including before and after maintenance). 

*For diese d vehicles e · trap 
oxidizers or those wit zer 
systems elec e o be certified to th diesel- owered vehicles 
with per, · regenera · trap o, , r systems , additiona test 
sc · n tests must be met as outlined in 
su ese proce ures~ 
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APPENDIX IV 

Procedure for Determining An Acce~tab1e Exhaust Reaeneration Durability-Data
Test Schedule for Diesel-Powered ehicles, Equippe w1th Periodically
Regenerating Traps Oxidizer Systems. 

1. Se1ect exhaust system mileage test points for proposed (prop)
schedule. 

2. Calculate the sums of the squares corrected to the mean of the 
system mileages at the proposed test points: 

I 2 . • 2 2 • 
-I:-{ fl-:-)-- -- - - ..c:-[-:;..(-l(-:-}- - - ~~ +.:./N-1 +.

1 prop , 1 prop 

• A prop 
Where: 

X = Individual mileages at which the vehicle will be tested. 

N = Total number of regeneration emission tests. 

(Subscript aRa-sij,eFseP4,t-U4M "p" refers to proposed test 
schedule}. -

3. The exhaust system mileage tests points at 5,000, 20,000, 35,000, 
and 50,000 miles will be designated as the standard (std) test 
schedule. 

• 
4. Calculate the sums of square corrected to the mean of the standard 

tests schedule • 

_ 2 2 
B td - [ r, ( X ) - ( Ir, X ) / N ] td s s 's ss 

Where: 

X = Individual mileages at which the vehicle will be tested. 

N = Total number of regeneration emission tests. 

(Subscript aRa-sij,ePseF4,t-u~a "s" refers to standard 
test schedule) -
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., 

5. Refer to Table I and det~rmine -t; 1P at ,fH--Lz+ j!!p.:£L prop 
degrees of freedom and -t~ .!s at t-N-1~2t J.!!5 -2) std degrees of 
freedom. 

If X ~ 

• 
the proposed plan is acceptable • 

Table I 
Degrees of Freedom 

N-2 

• 

1 6.314 
2 2. 920 
3 2.353 
4 2. 132 
5 2.015 
6 1.943 
7 1.895 
8 1.860 
9 1.833 

10 l .812 
11 1. 796 
12 l. 782 
13 1. 771 
14 1. 761 
15 1. 753 \ 

I 
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APPENDIX V 

Pollutant Mass Emissions Calculation Procedure for Vehicles 
Equipped with Periodically Regenerating Trap Oxidizer Systems 

These calculation procedures are based on the Federal CVS-1975 Test Procedure. 

The reported test results shall be computed by use of the following formulas: 

COconc = 

=• 
= 

= 

COem = 

=COmass 

CO2 = 

• 
cone 

= 

CO2 = 
mass 

DensitYco = 

Density CO2= 

DensitYHC = 

Carbon monoxide concentration of the dilute exhaust sample 
corrected for background, water vapor, and CO2 extraction, 
in ppm. 

Carbon monoxide concentration of the dilution air sample as 
measured, in ppm. 

Carbon monoxide concentration of the dilution air corrected 
for water vapor extraction, in ppm. 

Carbon monoxide concentrations of the dilute exhaust sample 
volume corrected for water vapor and carbon dioxide 
extraction, in ppm. The calculation assumes the carbon to 
hydrogen ratio of the fuel to be 1:3.802 for natural gas and 
1:2.658 for LPG. 

Carbon monoxide concentration of the dilute exhaust sample as 
measured, in ppm. 

Carbon monoxide emissions, in grams per test phase. 

Carbon dioxide concentration of the dilute exhaust sample 
corrected for background and water vapor, in percent • 

Carbon dioxide concentration of the dilute exhaust sample, in 
percent. 

Carbon dioxide emissions, in grams per test phase. 

Density of carbon monoxide is 32.97 g/ft3 at 68°F and 
760 mm. Hg pressure. 

Density of carbon dioxide is s~~ss 51.81 g/ft3 68° and 760 
mm. Hg pressure. 

Density of hydrocarbons is 18.64 g/ft3 for natural gas and 
17.28 g/ft3 for LPG assuming an average carbon to hydrogen 
ratio of 1:3.802 for natural gas and 1:2.658 for LPG, at 68°F 
and 760 mm Hg pressure. 
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• 

• 

DensitYNO
2 

OF 

H 

HCconc 

HCe 

HCmass 

NOxconc 

NOxmass 

Pi 

= Density of oxides of nitrogen is 54.16 g/ft3 assuming 
they are in the form of nitrogen dioxide, at 68°F and 760 
mm Hg pressure. 

= Dilution Factor 

= Absolute humidity in grains of water per pound of dry air. 

= Hydrocarbon concentration for the dilute exhaust sample 
corrected for background, in ppm carbon equivalent, i.e., 
equivalent propane X 3. 

= Hydrocarbon concentration of the dilution air as measured, in 
ppm carbon equivalent. 

= Hydrocarbon concentration of the dilute exhaust sample, in 
ppm carbon equivalent. 

= Hydrocarbon emissions, in grams per test phase • 

= Humidity correction factor 

= Number of revolutions of the positive displacement pump 
during the test phase while samples are being collected. 

= Oxides of nitrogen concentration of the dilute exhaust sample 
corrected for background, in ppm. 

= Oxides of nitrogen concentration of the dilute air as 
measured, in ppm. 

= Oxides of nitrogen concentration of the dilute exhaust sample 
as measured, in ppm. 

= Oxides of nitrogen emissions, in grams per test phase. 

= Barometric pressure, in rml. Hg. 

= Saturated vapor pressure, in mm. Hg at ambient dry bulb temp. 

= Pressure depression below atmospheric measured at the irrlet 
to the positive displacement pump. 
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= Average temperature of dilute exhaust entering positive 
displacement pump during test while samples are being 
collected, in degrees Rankine. 

= Relative humidity of the ambient air, in percent. 

Vmix = Total dilute exhaust volume in cubic feet per test phase 
corrected to standard conditions (528°R and 760 mm. Hg) 

Vo = Volume of gas pumped by the positive displacement pump, in 
cubic feet per revolution. This volume is dependent on the 
pressure differential across the positive displacement pump. 

Yet = Mass emissions as calculated from the "transient" phase of the 
cold start test, in grams per test phase. 

• 
Yht = Mass emissions as calculated from the "transient" phase of the 

hot start test, in grams per test phase • 

Ys = Mass emissions as calculated from the "stabilized" phase of the 
cold start test, in grams test phase. 

Y wm = Weighted mass emissions of each pollutant, i.e., HC, CO, or 
NOx, in grams per vehicle mile. 

Qct = The measured driving distance from the "transient" phase of the 
cold start test, in miles. 

Qht = The measured distance from the "transient" phase of the hot 
start test, 1n miles. 

Qs = The measured driving distance from the "stabilized" phase of 
the cold start test, in miles. 

• For passenger cars, light duty trucks, and medium duty vehicles: 

(a) The mass emissions of each pollutant in grams per mile is 

¥WIR--=--f9T43¥et-•-9T§7-¥At-•-¥Stf7T§--------
.Ywm = 0.43 ((Y~t + Ys)/(D~t + Ds)) 

+ 0.57 ( l Yht + Ys}/lDh + DsJl 

(b) The mass of each pollutant for each phase of both the cold start test 
and the hot start test is determined from the following: 

(1) Hydrocarbon mass: 

HCmass = Vmix x DensitYHC x (HCconc/1,000,000) 

(2) Oxides of nitrogen mass: 
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NOxmass = Vmix x DensitYNO x KH x (NOXconc/1,000,000)
2 

KH = humidity correction factor 

(3) Carbon monoxide mass: 

COmass = Vmix x DensitYco x (COconc/l,000,000) 

(4) Carbon dioxide mass: 

CO2 = Vmix x Density cox (CO2 /100) 
mass 2 cone 

V0 x N x (Pb - Pi) x 528 
Vmix = 

(760) (Tp)

• HCconc = HCe - HCct (1-1/DF) 

NOXconc = NOxe - NOxct (1-1/DF) 

COconc = COe - COct (1-1/DF) 

COe = (l-0.02901 CO2 - 0.000323 Ra) COem for natural gas 
e 

COe = (l-0.02328 CO2 - 0.000323 Ra) COem for LPG 
e 

KH = ---~~l~~=~--

• 
l-0.0047(H-75) 

(43. 478Ra) (Pd) 
H = 

Pct x Ra 
PB -

100 

9.77 for natural gasOF = 

CO2 + (HCe + COe) X ,0-4 
e 

l 1.7 for LPGOF = 

- CO2 + (HCe + COe) X ,o-4 
e 
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Pollutant Mass Emissions Calculation Procedure for Vehicles 
Equipped with Periodically Regenerating Trap Oxidizer Systems 

Exhaust Emissions 

Amend subparagraph§ 86.144-78(a) in Part 86, Title 40, Code of Federal 
Regulations (CFR) to read: 

The final reported test results shall be computed by the use of the 
following formula: 

• 
(a) For light-duty vehicles and light-duty trucks: 

Ywm = 0.43 ((Yet+ Ys)/(Dct + Ds)) + 0.57 ((Yht + Ys)/(Dht + Ds)) 

For purposes of adjusting emissions for regeneration: 

Re= ((Yrl - Yet)+ (Yr2 - Ys) + (Yr3 - Yht))/(Dct + Ds + Dht) 

Yr= Ywm* + Re 

Where: 

Ywm = Weighted mass emissions of each pollutant, i.e., HC, CO, NOx or 
CO2, in grams per vehicle mile. 

Yet = Mass emissions as calculated from the "transient" phase of the 
cold start test, in grams per test phase. -
Yht = Mass emissions as calculated from the "transient" phase of the hot 
start test in grams per test phase. 

• 
Ys = Mass emissions as calculated from the "stabilized" phase of the 
cold start test, in grams per test phase • 

Dct = The measured driving distance from the "transient" phase of the 
cold start test, in miles. 

Dht = The measured di stance from the "transient" phase of the hot start 
test, in miles. 

Ds = The measured driving distance from the "stabilized" phase of the 
cold start test, in miles. 

Yr= Regeneration emission test. 

Re= Mass emissions of each pollutant attributable to regeneration in 
grams per mile. 

* Ywm is derived using the emission data from a test with no regeneration. 
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Yrl = Mass emissions, during a regeneration emission test, as calculated 
from the ''transient'' phase of the cold start test, in grams per test 
phase. 

Yr2 = Mass emissions, during a regeneration emission test, as calculated 
from the ''stabilized" phase of the cold start test, in grams per test 
phase. 

Yr3 = Mass emissions, during a regeneration emission test, as calculated 
from the "transient" phase of the hot start test in grams per test phase. 

Particulate Emissions 

Amend subparagraph §86.l45-82(a) in Part 86, Title 40, Code of Federal 
Regulations (CFR) to read: 

• 
(a) The final reported test results for the mass particulate (Mp) in 
grams/mile shall be computed as follows • 

For purposes of adjusting emissions for regeneration: 

Mp= 0.43(Mpl + Mp2)/(0ct +Os)+ 0.57 (Mp3 + Mp2/(0ht + Os) 

Re= ((Mprl - Mpl) + (Mpr2 - Mp2) + (Mpr3 - Mp3))/(0ct+Os+Oht) 

Mpr =Mp*+ Re 

Where: 

(1) Mpl = Mass of particulate determined from the "transient" phase of 
the cold start test, in grams per test phase. (See
§86.ll0-82(c)(l) for determination.) 

• 
(2) Mp2 = Mass of particulate determined from the "stabilized" phase of 

the cold start test, in grams per test phase. (See 
§86.ll0-82(c)(l) for determination.) 

(3) Mp3 = Mass of particulate determined from the ''transient" phase of 
the hot start test, in grams per test phase. (See §86.ll0-82(c)(l)
for determination.) 

(4) Oct = The measured driving distance from the "transient" phase of 
the cold start test, in miles. 

(5) Os = The measured driving distance from the "stabilized" phase of 
the cold start test, in miles. 

- * Mp is derived using the emission data from a test with no regeneration. 
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(6) Dht = The measured driving distance from the "transient" phase of 
the hot start test, in miles. 

(7) Mpr = Regeneration emission test 

(8) Re= Mass of particulate attributable to regeneration in grams/mile. 

(9) Mprl = Mass of particulate determined, during a regeneration 
emission test, from the ''transient" phase of the cold start test, 
in grams per test phase. 
{See§ 86.ll0-82(c)(l) for determination.) 

(10) Mpr2 = Mass of particulate determined, during a regeneration 
emission test, from "stabilized" phase of the cold start test, in 
~rams per test phase.
(See§ 86.110-82(c)(l) for determination.) 

• (11) Mpr3 = Mass of particulate determined, during a regeneration 
emission test, from the "transient" phase of the hot start test, in 
grams per test phase. 
(See§ 86.ll0-82(c)(l) for determination.) 

• 
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Fuel Economy Calculations for Gaseous Fuels 
Based on the Cold Start CVS-1975 

Federal Test Procedure 

Assume the fuel meets HD-5 specifications (95% C3H3, 5% nC4H10, by volume) 

l. Physical constants of Propane and Normal Butane 
Liquid 

Liquid Density Density of HD-5 
Comeonent Mol. Wt. Se. Gr. lb/gal@ 600£. lb/gal at 600£. 

C3H3 44.094 0.508 4.235 X (0.95) = 4.0233 

nC4H10 58.12 0.584 4.868 X (0.05) = .2434 
4.2667 

• 2 • Density of the HD-5 fuel 

(0.95 X 4.235) + (0.05 X 4.868) = 4.267 lb/gal@ 60°F 

3. Molecular Weights 

Specie Mol. Wt. 

C 12.01115 
H 1.00797 
0 15.9994 - co 28.01055 

CO2 44.00995 
14.6903 

• 
*CH2.658 

*Average ratio of Hydrogen to carbon atoms in HD-5 fuel. 

C3H3 8 = 2.666 x 0.95 (% propane) = 2.533
J' 

•125nC4H10 10 = 2.5 x 0.05 (% Butane) = 
4 2.658 

4. Weight of Carbon in: 

co = wt. of CO x (12.01115/28.01055) = wt CQ X (Q.429) 

CO2 = wt of CO2 x (12.01115/44.00995) = wt CO2 x (0.273) 

CH2.658 =wt.of CH2.658 x (12.01115/14.6903) = wt CH2.658 x (0.818) 
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5. Wt. of Carbon per gallon of LPG 

wt. of carbon= 4.2667 lbs/gal x 453.59 gms/lb x 0.818 = 1583 grams C/gal HD-5 

6. Fuel economy: 

grams C/gal = miles/gal. 
grams C in exhaust/mi 

LPG= 1583 Bms C/gal
(0.8l8(Ac) + (0.429)(co) + ( .273) (CO2) 

HC = CVS HC in grams/mile 
CO = CVS CO in grams/mile
CO2 = CVS CO2 in grams/mile 

• 
2423 2421 

For gasoline= 
(0.866) HC + {0.429) CO+ (0.273) CO2 

For Natural Gas = -r,.,........,..,...,,--,..,,.,......,--.-,,,....1.....s.,..,35,..,.......,.......-:-r,s-..,..,.,,..,.......,,...,..--
(0.759) HC + (0.429) CO+ (0.273) CO2 

• 

V-9 



APPENDIX VI 

Blanket Approval of Running 
Changes and Field Fixes 

Running changes and field fixes meeting the following definitions shall 
be granted automatic or "blanket" approval by the Executive Officer, 
provided that notification of changes listed in paragraph 1. below are 
received by the ARB at least five working days before implementation, and 
notification of changes listed in 2. through 13. below are received by 
the ARB within two workin~ days after implementation. Such automatic 
approvals shall be effective when they are approved by EPA. 

For passenger cars, light-duty trucks and medium-duty vehicles: 

• 1. The addition of new models to an engine family where the new 
models differ from reviousl certified models onl in model 
name and curb weight same inertia weight c ass , an where 
the exhaust, evaporative and fill pipe emission control system 
specifications do not change. 

2. Changes in axle ratio, tire size or tire type, providing that 
changes to the N/V ratio and/or load horsepower are within 5% 
of the originally certified values. This includes 
re-classification of base and optional axle ratios or tires. 

3. The deletion of models or vehicle configurations. 

4. Changes in fuel tank capacity of less than 10 percent of the 
originally certified capacity, providing there is no other 
modification of the evaporative emission control system. 

• 5. Changes to the fuel filler system leaded fuel nozzle 
restrictor, where EPA preemption is involved. 

6. Advance certification of models in the next higher inertia 
weight class, for use if needed later. 

7. Changes in tailpipe length of less than ten inches. 

8. The following changes involving spark plugs: 

a. The addition of resistor-type spark plugs if nonresistor 
spark plugs are standard, or vice-versa, providing the 
secondary circuit resistance changes less than 5 percent. 

b. The addition of alternate heat ranges within one range of 
the originally certified spark plugs. 

c. The change of spark plug gap within 15 percent of 
originally certified spark plug gap. 
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9. Chan es to com anent art numbers when there are no chan in 
the materials used or to the performance specifications 
distributor advance curves, carburetor flow curves, fuel 
supp y pressure, etc. • ese c anges may et e resu to 
parts consolidation, changes in supplier, addition/deletion of 
peripheral items such as brackets, and minor dimensional 
changes where the durability and performance are not affected. 

10. Changes in the crankcase emission control system where EPA 
reem tion is involved, excludin revisions that could have an 

interaction effect on exhaust emissions e •• , PCV pure flow 
c anges. 

11. Changes submitted under the alternate or concurrent 
notification procedure in 40 CFR 86 which would otherwise 
qualify for automatic or 11 blanket" status. 

• 12. Changes in the physical location of a vacuum hose connection 
with no change in the relationship between vacuum, speed, load 
or any other vacuum-related parameter, provided that the 
changes do not render the vacuum hose routing diagram
unrepresentative. 

13. Changes in exhaust system cross sectional area, if this area 
equals or exceeds the minimum area in the system. 
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ATTACHMENT E 

This attachment contains the amendments proposed for adoption July 24, 1986 

• 
shown in conjunction with the amendments related to the 0.4 gram per mile 
(g/mi) oxides of nitrogen (NOx) standard which were approved by the Board 
April 25, 1986. The 0.4 g/mi NOx amendments are being distributed for a 
supplemental 15-day public availability period prior to adoption. 

In this attachment, the regulations and test procedures as they are being 
amended by the 0.4 g/mi NOx action are treated as the existing provisions. 
Additions proposed for consideration at the July 24, 1986 public hearing are 
shown by underline, and deletions are shown by strikeout. This attachment is 
made up of four parts: E/A, E/B, E/C, and E/D. The parts correspond to the 
proposed amendments contained in Attachments A, B, C, and D, respectively. In 
parts E/C and E/D, only the portions of the test procedures affected by the 
0.4 g/mi NOx amendments are shown; the remainder of the test procedures would 
be as proposed in Attachments C and D. 

Part E/A, containing amendments to Title 13, California Administrative Code, 
Section 1960.l, shows appropriate amendments to Section 1960.l(e), which will 
be added by the 0.4 g/mi NOx action. The amendments to subsection (e) simply 

• 
reflect amendments proposed to subsection (d), and would have no additional 
substantive effect. Part E/B, showing the amendments to Title 13, California 
Administrative Code, Section 1960.1.5, shows modifications to portions of 
Section l960.l.5(a) which are being added in the 0.4 g/mi NOx action. New 
amendments are shown relating to a necessary changeover from references to 
Equivalent Inertia Weight (EIW) to references to Loaded Vehicle Weight (LVW), 
and associated changes to weight ranges shown in the regulation. These 
changes are nonsubstantive -- the EIW and LVW weight ranges have an identical 
effect. 



• 
-
• 

ATTACHMENT E/A 

PROPOSED 

Amend Title 13, California Administrative Code, Section 1960.l, 

subsections (d), (e) and (h), to read as follows: 

1960.l Exhaust Emission Standards and Test Procedures--1981 and 

Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles. 

(d)fil The exhaust emissions from new 1984 through 1987 l988 model 

passenger cars, light-duty trucks, and medium-duty vehicles aRe-Rew-l984 

tRF8Y§R-l999-meeel-~asseR§eP-eaPs,-lt§Rt-eijty-tPYe~s-aRe-meetYffi-eYty-Yek4eles 

~Feeyeea-sy-a-sffiall-YelYffie-ffiaRYfaetYPeP, subject to registration and sold and 

registered in this state, shall not exceed: 

1984 THROUGH 1987 l988 EXHAUST EMISSIONS STANDARDS(6) 
-- (grams per mile) 

Equivalent Durability 
Inertia Vehicle Oxides of 

Vehicle Weight Basis Non-Methane Carbon Nitrogen 
Type( l) (lbs.) (2) (mi) Hydrocarbons (3) Monoxide {4) 

PC All 50,000 0.39 (0.41) 7.0 0.4 
PC(5) All 50,000 0.39 f0.41) 7.0 0.7 
PC (Option l) All 100,000 0.39 0.41) 7.0 1.0 
PC (Option 2) All 100,000 0.46 8.3 1.0 

LDT,MDV 0-3999 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV (5) 0-3999 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option l ) 0-3999 100,000 0.39 (0.41) 9.0 1.0 
LDT,MDV {Option 2) 0-3999 100,000 0.46 10.6 1.0 

LDT,MDV 4000-5999 50,000 0.50 (0.50) 9.0 1.0 
LDT,MDV (Option l ) 4000-5999 100,000 0.50 (0.50) 9.0 1.5 

MDV 6000 &larger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option l) 6000 &larger 100,000 0.60 (0.60) 9.0 2.0 

( l) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(2) Equivalent inertia weights are determined under subparagraph 40 CFR 
86.l29-79{a). 

(3) Hydrocarbon standards in parentheses apply to total hydrocarbons.-
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(4) The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B)
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest 0.1 gm/mi before being compared. 

(5) This set of standards for 1984 through 1987 l988 model vehicles is 
optional. A manufacturer may choose to certify to these optional
standards pursuant to the conditions set forth in Section l969Tl5T 
1960.1.5. 

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year, and 0.2 g/mi for the 1986 
tkPe~§k-l988 and 1987 model years. The particulate compliance shall be 
determined on a 50,000 mile durability vehicle basis • 

• 

• 
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(2) The exhaust emissions from new 1988 model passenger cars, 

light-duty trucks, and medium-duty vehicles and new 1988 through 1990 model 

passenger cars, light-duty trucks and medium-duty vehicles produced by a small 

volume manufacturer, subject to registration and sold and registered in this 

state, shall not exceed: 

1988 EXHAUST EMISSIONS STANDARDSfil 
(grams per mile) 

Loaded Durability 
Vehicle Vehicle Oxides of 

Vehicle Basis Non-Methane Carbon Nitrogen 
Type(l) ( (mi) Hydrocarbons(2) Monoxide (3) 

PC All 50,000 0.39 (0.41) 7.0 0.4 
PE(4) All 50,000 0.39 (0.41) 7.0 0.7• 

~ 

PC (Option l) All 100,000 0.39 (0.41) 7.0 T.o 
P.C (Option 2) All 100,000 0.46 8.3 1.0 

LDT ,MDV 0-3750 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV (4) 0-3750 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 1) 0-3750 100,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 2) 0-3750 100,000 0.46 10.6 1.0 

LDT,MDV 3751-5750 50,000 0.50 (0.50) 9.0 1.0 
LDT,MDV (Option 1) 3751-5750 100,000 0.50 (0.50) 9.1Y TI 

MDV 5751 & larger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option 1) 5751 &larger 100,000 0.60 (0.60) 9.0 2.0 

• "PC" means passenger cars • ill 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(2) Hydrocarbon standards in parentheses apply to total hydrocarbons.m The maximum rejected emissions of oxides of nitre en measured on the 
federal Hi hwa Fuel Econom Test HWFET; 40 CFR Part 600, Sub art B 
shall be not greater than 1.33 times the app icable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected 
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest O.l gm/mi before being compared. 
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This set of standards is optional. A manufacturer may choose to certifyill 
to these optional standards pursuant to the conditions set forth in 
Section 1950.1.5. 

ill Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to a articulate exhaust emission standard of 0.2 
g m1 or t e mo e year. e part1cu ate comp 1ance s a e 
determined on a 50,000 mile durability vehicle basis • 

• 

• 
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{e) The exhaust emissions from new 1989 and subsequent model passenger 

cars, light-duty trucks, and medium-duty vehicles, except those produced by a 

small volume manufacturer, and new 1991 and subsequent model passenger cars, 

light-duty trucks and medium-duty vehicles produced by a small volume 

manufacturer, subject to registration and sold and registered in this state, 

shall not exceed: 

1989 AND SUBSEQUENT MODEL-YEAR EXHAUST EMISSIONS STANDARDSf6tfil 
{grams per mile) 

e~Y+Ya~eAt Loaded Durability 

• 
IAel"ha Vehicle Vehicle Non-Methane Oxides of 

Vehicle We+§l:it Weig~t Basis Hydro- Carbon Nitrogen
Type{l) { f2t (mi) carbonsf3t(2) Monoxide fil{4H6t 

PC All 50,000 0.39 {0.41) 7.0 0.4 
PCf7t-fil All 50,000 0.39 (0.41) 7.0 0.7 
Diese All 100,000 0.46 8.3 1.0 

PC (Option 2) 

LDT,MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV f7tfil 0-3999 3750 50,000 0.39 (0.41) 9.0 o. 7f8tfil 
Diesel LDT, 0-3999 3750 100,000 0.46 10.6 1.0 

MDV (Option 2) 

• 
LDT,MDV 4QQQ-§999 50,000 0.50 (0.50) 9.0 1.0 

3751-5750 
LDT,MDV (Option 1) 4QQQ-6999 100,000 0.50 (0.50) 9.0 1.5 

3751-5750 

MDV 5751 6QQQ & larger 50,000 0.60 (0.60) 9.0 1.5 
MDV (Option 1) 5751 6QQQ & larger 100,000 0.60 (0.60) 9.0 2.0 

(l) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

f~t e~Y+Ya+eAt-+AePt+a-we+§l:its-aPe-eetel"~+Aee-YA8eP-sYe~al"a§Pa~l:i-4Q-G~R-
86T~29-79fah 

(2)f3tHydrocarbon standards in parentheses apply to total hydrocarbons. 
T3ff4tThe maximum projected emissions of oxides of ni·trogen measured on the 
- federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 

shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest 0.1 gm/mi before being compared. 
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• 

filt5tThe standard for in-use compliance for passenger cars, light-duty trucks 
and medium-duty vehicles certifying to the 0.4 g/mi NOx standard shall 
be 0.55 g/mi NOx for 50,000 miles. If the in-use compliance level is 
above 0.4 g/mi NOx but does not exceed 0.55 g/mi NOx, and based on a 
review of information derived from a statistically valid and 
representative sample of vehicles, the Executive Officer determines that 
a substantial percentage of any class or category of such vehicles 
exhibits, prior to 50,000 miles or 5 years, whichever occurs first, an 
identifiable, systematic defect in a component listed in Section 
1960.l.5(c}(2} which causes a significant increase in emissions above 
those exhibited by vehicles free of such defects and of the same class 
or category and having the same period of use and mileage, then the 
Executive Officer may invoke the enforcement authority under Sections 
2112 and 2113, Title 13, California Administrative Code, to require 
remedial action by the vehicle manufacturer. Such remedial action shall 
be limited to owner notification and repair or replacement of the 
defective component. As used in this section, the term "defect" shall 
not include failures which are the result of abuse, neglect, or improper 
maintenance. This provision is applicable for the 1989 through 1993 
model years only. For small volume manufacturers, this provision is 
applicable for the 1991 through 1995 model years only.

ill_t6tDiesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to a particulate exhaust emission standard of 
0.08 g/mi for the 1989 and subsequent model years. The particulate 
compliance shall be determined on a 50,000 mile durability vehicle basis. 

(6}t7tThis set of standards is optional. A manufacturer may choose to certify 
- to these standards pursuant to the conditions set forth in Section 

1960.1.5. 
filt81Pursuant to Section 1960.1.5 (a}(l}(B}, the optional standard for 1989 

model year light-duty trucks and medium-duty vehicles only is 1.0 g/mi
NOx • 

• 
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(h) The test procedures for determining compliance with these standards 

are set forth in "California Exhaust Emission Standards and Test 

Procedures for 1981 aRe-~Hese~HeAt through 1987 Model Passenger Cars, Light

Duty Trucks, and Medium-Duty Vehicles", adopted by the state board on 

________,_____November 23, 1976, as last amended QeteeeP-2;-i985 , and in 

"California Exhaust Emission Standards and Test Procedures for 1988 and 

Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles", 

adopted by the state board on , 1986 • 

NOTE: Authority cited: Sections 39600, 39601, 43013, 43101, and 43104, 
Health and Safety Code, Reference: Sections 39002, 39003, 43000, 43013, 
43100, 43101, 43101.5, 43102, 43104, 43106, and 43204, Health and Safety Code • 

• 

• 
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ATTACHMENT E/B 

PROPOSED 

Amend Title 13, California Administrative Code, Section 1960.1.5, 

subsections (a) and (b), to read as follows:* 

1960.1.5 Optional NOx Standards for 1983 and Later Model Passenger Cars and 

Light-Duty Trucks and Medium-Duty Vehicles less than 4000 lbs. Equivalent 

Inertia Weight (EIW) or 3751 lbs. Loaded Vehicle Weight (LVW). 

• (a)(l) Notwithstanding any other provision of this chapter, a vehicle 

manufacturer may certify 1983 and later model vehicles to optional NOx 

standards as follows: 

(A) Passenger cars - 0.7 gm/mile - 1983 through 1988 model years. 

LDT, MDV 0-3999 pounds EIW - 1.0 gm/mile - 1983 through +988 

1987 model years. LDT, MDV 0-3750 lbs. LVW - 1.0 gm/mile - 1988 

model year . 

• (B) For the 1989 model year.!. each manufacturer may certify no more 

than 50 percent of its projected California model-year sales of 

passenger cars, light-duty trucks (9-3999-~e~Aas-efW 0-3750 lbs. 

LVW), and medium-duty vehicles (9-3999-~e~Aas-efW 0-3750 lbs. LVW) 

to the optional NOx standard as follows: 

Sections 1960.l.5(c) and (d) would remain in effect and would not be* 
changed by the above proposal. 
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Passenger cars - 0.7 gm/mi 

LDT, MDV Q-3999-~8YA9S-elW 0-3750 lbs. LVW - 1.0 gm/mi 

(C) 1989 through 1993 model year passenger cars weighing more than 

§QQQ-~eYAes-eIW 5250 lbs. LVW may be certified to the 0.7 gm/mile 

N0x standard. 

• 

(D) For the 1990 through 1993 model years, a vehicle manufacturer may 

certify passenger cars, light-duty trucks (Q-3999-+ssr-elW 0-3750 

lbs. LVW), and medium-duty vehicles fQ-3999-+ssr-elW 0-3750 lbs. 

LVW) to the optional 0.7 gm/mi N0x standard subject to the 

following limitations: 

For each model year, the total number of passenger cars 

(Q-§QQQ-~eYAes-elW 0-5250 lbs. LVW) each manufacturer may 

certify at 0.7 gm/mi N0x shall be limited to a maximum of 

10 percent of the total previous California model-year sales 

of these vehicles. 

For each model year, the total number of light-duty trucks 

(Q-3999-peYASS-elW 0-3750 lbs. LVW) and medium-duty vehicles 

• (Q-3999-peHAes-elW 0-3750 lbs. LVW) each manufacturer may 

certify at 0.7 gm/mi N0x shall be limited to a maximum of 15 

percent of the combined total previous California model-year 

sales of these vehicles. 

For manufacturers certifying for the first time in 

California, "previous California mode 1-year sales" sha11 mean 

projected California model-year sales. 

(2) Notwithstanding any other provisions of this chapter, a small volume 

manufacturer may certify 1989 and later model vehicles to optional N0x 

standards as follows: 
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(A) Passenger cars - 0.7 gm/mile - 1989 and 1990 model years. LDT,- MDV Q-3999-~eijAQS-elW 0-3750 lbs. LVW - 1.0 gm/mile - 1989 and 

1990 model years. 

(B) For the 1991 model year, each small volume manufacturer may 

certify no more than 50 percent of its projected California 

model-year sales of passenger cars, light-duty trucks (Q-3999 

~8ijA8S-elW 3750 lbs. LVW), and medium-duty vehicles (Q-3999-~8YA8S 

EIW 3750 lbs. LVW) to the optional N0x standards as follows: 

Passenger cars - 0.7 gm/mile 

• LDT, MDV Q-3999-~8ijA8S-elW 0-3750 lbs. LVW - 1.0 gm/mile 

(C) For the 1992 through 1995 model years, each small volume 

manufacturer may certify passenger cars, light-duty trucks (Q-3999 

~BST-elW 03750 lbs. LVW), and medium-duty vehicles (Q-3999-~asT-eJW 

3750 lbs. LVW) to the optional 0.7 gm/mi N0x standard subject to 

the following limitations: 

For each model year, the total number of passenger cars 

(Q-SQQQ-~eYAas-ElW 0-5250 lbs. LVW) each manufacturer may 

• certify at 0.7 gm/mi N0x shall be limited to a maximum of 

10 percent of the total previous California model-year sales 

of these vehicles. 

For each model year, the total number of light-duty trucks 

(9-3999-~eYRas-elW 3750 lbs. LVW) and medium-duty vehicles 

(9-3999-~eYAas-eJW 3750 lbs. LVW) each manufacturer may 

certify at 0.7 gm/mi N0x shall be limited to a maximum of 15 

percent of the combined total previous California model-year 

sales of these vehicles. 
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For manufacturers certifying for the first time in 

California, ''previous California model-year sales" shall mean 

projected California model-year sales. 

• 

(b) Testing of vehicles certified under this section shall be conducted 

in accordance with the California Exhaust Emission Test Procedures applicable 

to either 1981 through 1987 or 1988 and subsequent model passenger cars, 

light-duty trucks, and medium-duty vehicles certified to the primary 

California Standards for 50,000 miles • 

NOTE: Authority cited: Sections 39600, 39601, 43013, and 43101, Health and 
Safety Code Reference: Sections 39002, 39003, 43000(e), 43013, 43100, 43101, 
43101.5, 43104, and 43106 Health and Safety Code • 

• 
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ATTACHMENT E/C 

Amend California Exhaust Emission Standards and Test Procedures for 

1981 aRa-~Ywse~YeRt Through 1987 Model Passenger Cars, Light-Duty Trucks, 

and Medium-Duty Vehicles, paragraph 4, subsections {d) and (e), to read 

as follows: 

4.(d) The exhaust emissions from new 1984 through +988 1987 model 
passenger cars, light-duty trucks, and medium-duty vehicles aRS-Rew-+984 

• 
thPeY§h-+99Q-~eee+-~asseR§eP-eaPsr-++§ht-eyty-tPYe~s-aRa-~ee4Y~-ayty 
Yeh4e+es-~PeeYeee-ey-a-s~a++-Ye+l:ffRe-~aRYfaetYPeP, subject to registration
and sold and registered in this state, shall not exceed: 

1984 THROUGH +988 1987 EXHAUST EMISSION STANDARDS (6) (7) 
~rams per mile) 

Equivalent Durability 
Inertia Vehicle Non-Methane Oxides of 

Vehicle Weight Basis Hydro- Carbon Nitrogen 
Type(l) (lbs.) (2) (mi) carbons(3) Monoxide (4) 

PC All 50,000 0.39(0.41) 7.0 0.4 
PC (5) All 50,000 0.39(0.41) 7.0 0.7 
PC (Option B All 100,000 0.39(0.41) 7.0 l.O 
PC {Option All 100,000 0.46 8.3 l.O 

• 
LDT,MDV 0-3999 50,000 0.39 (0.4 l) 9.0 0.4 
LDT,MDV (5) 0-3999 50,000 0.39(0.41) 9.0 l.O 
LDT,MDV (Option l) 0-3999 100,000 0.39(0.41) 9.0 l.O 
LDT,MDV (Option 2) 0-3999 100,000 0.46 10.6 l.O 

LDT,MDV 4000-5999 50,000 0.50(0.50) 9.0 l.O 
LDT,MDV (Option l) 4000-5999 100,000 0.50(0.50) 9.0 l.5 

MDV 6000 & larger 50,000 0.60(0.60) 9.0 l.5 
MDV (Option l) 6000 & larger 100,000 0.60(0.60) 9.0 2.0 

(l) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

(2) Equivalent inertia weights are determined under subparagraph 40 
CFR 86.l29-79(a). 

(3) Hydrocarbon standards in parentheses apply to total hydrocarbons. 
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(4) The maximum projected emissions of oxides of nitrogen measured on the 
federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 
shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty truck and 
medium-duty vehicle standards shown in the table. Both the projected 
emissions and the HWFET standard shall be rounded in accordance ASTM 
E29-67 to the nearest 0.1 gm/mi before being compared. 

(5) This set of standards for 1984 through +988 1987 model vehicles 
is optional. A manufacturer may choose to cert1fy to these optional 
standards pursuant to the conditions set forth in Section 1960.15. 

(6) Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to the following particulate exhaust emission 
standards: 0.4 g/mi for the 1985 model year and 0.2 g/mi for the 
1986 tkFSY§k and Jj$i 1987 model years. The particulate compliance
shall be determfned onaS0,000 mile durability vehicle basis. 

(7) For gaseous-fueled vehicles the calculation procedures provided in 
the appendix shall be used for determining emissions and fuel economy.

• fe1--+Ae-e*kaYst-em4ss4eRS-FFem-Rew-+989-aRe-sysse~YeRt-ffieae+-~asseR§@F-eaFs;
+4§kt-eyty-tFYe~s;-aRe-mea4Ym-ayty-Yek4e+es;-e*ee~t-tkese-~Feayeee-sy-a 
Sffia++-Ye+Yme-maRYFaetYFeF;-aRe-Rew-+99+-aRe-sysse~YeRt-meee+-~asseR§@F 
eaFs;-+4§kt-aYty-tFYe~s-aRa-mea4Ym-ayty-Yek4e+es-~FeaYeee-sy-a-sma++ 
Ye+Yme-maRYFaetYFeF;-sYejeet-te-Fe§4StFat4eR-aRe-se+e-aRe-Fe§4steFee-4R 
tk4s-state;-sAa++-Ret-e*eeeet 

t§Fams-~eF-m++et 

e~Y+Ya+eRt ElYFae4Hty 

• 
±R@Fha ¥eA4e+e NeR-MetkaRe Q*4ees-eF 

¥ek4e+e We+§kt 8as4s MyeFe- 6aFseR N4tJOe§eR 
+y11etH f+es-.H2t fm+t eal"B8RSf3t MeRe*+ee f4t-f5t 

P6 AH SQ;QQQ !h39fQT4H 7TQ 9T4 
P6f8t AH 59;999 9T39f9T4H 7T9 9-.7 
El4ese+-P6-fQ~t4eR-2t AH +Q9;QQ9 9T46 8.. 3 hQ 

1:El+;MElV 9-3999 59;999 9..39f9..4H 9..9 9..4 
1:El+;MEl¥f8t 9-3999 59;999 9T39f9..4H 9..9 9T7f9t 
El4ese+-l:El+;MEl¥fQ~t4eR-2t 9-3999 +99r999 9..46 +9..6 h9 

1:El+;MElV 4999-5999 59r999 9TSQf9..S9t 9..9 .'.b9 
l:El+;MEl¥fQ~t4eR-+t 4999-5999 +99,Q99 9TSQfQT59t 9T9 +TS 

P4El¥ 6999-&-+aF§@I" 59r9Q9 9T6QfQT69t 9T9 +TS 
P4El¥-,f9~heR-H 6999-&-+al"§@F-+99;999 !h69t9T69t 9T9 2T9 
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• 

• 

llPGll-meaRs-~asseR§eP-eaPST 
lll:Q+ll-meaRs-+4§1:1t-eh:1ty-tP1:1eltsT
llMQVll-meaRs-mea41:1m-e1:1ty-vel:l4e+esT 
e~1:14va+eRt-4RePt4a-wet§l:lts-aPe-eetePm4Rea-1:1RaeP-s1:1s~aFa§Pa~l:l-4Q-GFR-
86T+29-79fah 
HyepeeaPseR-staReapas-4R-~aPeRtl:leses-a~~+y-te-teta+-l:lyeFeeaPseRsT
+l:le-~a*4m1:1m-~Pejeetee-em4ss4eRs-eF-e*+ees-eF-RttFe§eR-meas1:1Pea-eR-tl:le
Feeepa+-M4§RWay-F1:1e+-EeeRemy-+est-fHWFE+t-49-GFR-PaPt-6QQr-S1:1s~ap'l;-8j 
sl:la++-se-Ret-§PeateP-tl:laR-+T33-t4mes-tl:le-a~~+4eas+e-~asseR§eP-eaF
staRaapes-aRa-2TQQ-t4mes-tl:le-a~~+4eas+e-+4§1:1t-e1:1ty-tF1:1elt-aRa
~ea41:1m-a1:1ty-vel:l4e+e-staReaPes-sl:lewR-4R-tl:le-tas+eT--8etl:l-tl:le-~Pejeetea 
em4ss4eRs-aRe-tl:le-HWFE+-staReaPe-sl:la++-se-Pe1:1Reea-te-tl:le-ReaPest-QT+ 
seFePe-§ffifm+-se+R§-ee~~aPeeT
+l:le-staReaPe-FeP-tR-1:1se-eem~+taRee-FeP-~asseR§eP-eaPsr-+t§l:lt-a1:1ty
tP1:1e1ts-aRe-~ea41:1m-e1:1ty-vel:l4e+es-eePt4Fy+R§-te-tl:le-QT4-§fm4-NQ*-staReaPe
sl:la++-se-QT55-§fm4-NQ*-F8P-59,QQQ-m4+esT--fF-tl:le-+R-1:1se-eem~+4aRee-+eve+ 
4s-aseve-QT4-§fm4-NQ*-s1:1t-eees-Ret-e*eeea-QTSS-§fm+-NQ*,-aRa-sasea-eR-a
Pev4ew-et-4RF8Pmat4eR-eeP+vea-FPem-a-stat+st4ea++y-va+4a-aRe
Pe~peseRtat4ve-sam~+e-et-Yel:l4e+es,-tl:le-E*ee1:1t+ve-QFFteeF-eeteFm+Res 
tl:lat-a-s1:1sstaRtta+-~ePeeRta§e-et-aRy-e+ass-eP-eate§ePy-eF-s1:1el:l-vel:l4e+es
e*R+s4ts;-~PteP-te-SQ,QQQ-m++es-eP-S-yeaPs,-w1:14el:leveP-eee1:1Ps-F+Pst, 
aR-+aeRttftas+e,-systemat4e-aeFeet-4R-a-eem~eReRt-+4stea-4R
Seet4eR-+96QT+TSfejf2j-wl:l4el:l-ea1:1ses-a-s4§RtfteaRt-4RePease-4R-em4ss+eRs
aseve-tl:lese-e*l:l+s4tee-sy-vel:l+e+es-fPee-ef-s1:1el:l-eefeets-aRe-ef-tl:le-same
e+ass-eP-eate§ePy-aRe-l:lavtR§-tl:le-same-~eP+ee-eF-1:1se-aRe-m++ea§e,-tl:leR
tl:le-E*ee1:1t4ve-Q,,4eeP-may-4RYelte-tl:le-eRf8PeemeRt-a1:1tl:leP+ty-1:1ReeP 
Seet+eRs-2++2-aRe-2++3,-+4t+e-+3,-Ga+4FePR4a-Aem4R4stPat4ve-Geae,-te 
Pe~1:14Pe-Pemea4a+-aet+eR-sy-tl:le-vel:l+e+e-maR1:1Faet1:1PePT--S1:1el:I-Pemee+a+-aet+eR 
sl:la++-se-+4m4tee-te-ewReP-Ret4,4eat4eR-aRe-Pe~a4P-eP-Pe~+aeemeRt-ef-tl:le 
aefeet4ve-eem~eReRtT--As-1:1sea-+R-tl:l+s-seet+eR,-tl:le-tePm-llaefeetll-sl:la++-Ret 
4Re+1:1ee-fat+1:1Pes-wl:l4el:l-aPe-tl:le-Pes1:1+t-e,-as1:1se,-Re§+eet,-eP-4m~Pe~eP
ma4RteRaReeT--+1:14s-~Pev4s4eR-4s-a~~+4eas+e-,eP-tl:le-+989-tl:IPe1:1§1:1-+993
meae+-yeaPs-eR+yy--FeP-sma++-ve+1:1me-maR1:1Faet1:1PePs,-tl:l+s-~Pev4steR-4s 
te-tl:le-a~~+4eas+e-+99+-tl:IPe1:t§l:l-+99S-meae+-yeaPs-eR+YT 
Q4ese+-~ewePee-~asseR§eP-eaPs,-+4§l:lt-a1:1ty-tP1:1elts,-aRa-mea+1:1m-a1:1ty
vel:l4e+es-aFe-s1:1Bjeet-te-a-~aPt+e1:1+ate-e*l:la1:1st-em4ss4eR-staRaape-ei
9T98-§fm4-,eP-tl:le-+989-aRa-s1:1sse~1:1eRt-meae+-yeaPsT--+l:le-~aPt+e1:1+ate
eem~+taRee-sl:la++-se-aeteFm4Rea-eR-a-SQ,QQQ-m4+e-a1:1Pas4+4ty-vel:l4e+e-sas4sT 
FeP-§asee1:1s-F1:1e+ea-vel:l4e+es-tl:le-ea+e1:1+at+eR-~Peeee1:1Pes-~Pev4eea-4R
tl:le-a~~eRa+*-sl:la++-se-1:1see-,ep-aetePm4R4R§-em4ssteRs-aRe-t1:1e+-eeeRemyT
+1:14s-set-e,-staReapes-4s-e~t4eRa+T--A-maR1:1Faet1:1PeP-may-el:leese-te 
eePttfy-te-tl:lese-staReaFes-~1:1Ps1:1aRt-te-tl:le-eeRe4t4eRs-set-,ePtl:l-4R
Seet4eR-+969TtTST 
P1:1Ps1:taRt-te-Seet4eR-+969TtT5fajftj,-tl:le-e~t4eRa+-staReape-feP-+989
meee+-yeaP-+4§l:lt-e1:1ty-tP1:1elts-aRa-mee41:1m-a1:1ty-vel:l4e+es-eR+y-4s-+TQ-§mfm4
NQ*., 
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ATTACHMENT E/D 

Adopt California Exhaust Emission Standards and Test Procedures for 1988 

and Subsequent Model Passenger Cars, Light-Duty Trucks, and Medium-Duty 

Vehicles, Sections 3 and 10.c., as follows: 

3. Standards 

The following standards represent the maximum projected exhaust 
emissions for the useful life of the vehicle. 

• 
a. The exhaust emissions from new l984-tRP8Y§R 1988 model 
passenger cars, light-duty trucks, and medium-duty vehicles aRe-Aew-l984 
tRP8Y§R-l99Q-meeel-~asseR§eP-eaPs,-l4§Rt-eYty-tPYe~s-aRe-mee4Ym-eyty 
YeR4eles-~Peeyeee-ey-a-small-Yelyme-maRYfaetYPeP, subject to 
registration and sold and registered in this state, shall not exceed: 

l984-+H~Q~SH 1988 EXHAUST EMISSIONS STANDARDSfil(6)t7t 
(grams per mile) 

e~Y4YaleAt Loaded Durability 
fRePha Vehicle Vehicle Oxides of 

Vehicle We4§Rt Basis Non-Methane Carbon Nitrogen
rnghr - Tiee(l) t2t . (mi) Hidrocarbonst3t(2} Monoxide t4H3l 

• 
PC All 50,000 0.39 (0.41) 7.0 0.4 
PCt!H(4) All 50,000 0.39 (0.41) 7.0 0.7 
PC (Option l ) All 100,000 0.39 (0.41) 7.0 1.0 
PC (Option 2) All 100,000 0.46 8.3 1.0 

LDT,MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4 
LDT,MDV tsH 4) 0-3999 3750 50,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option l) 0-3999 3750 100,000 0.39 (0.41) 9.0 1.0 
LDT,MDV (Option 2) 0-3999 3750 100,000 0.46 10.6 1.0 

LDT,MDV 4QQQ-§999 50,000 0.50 (0.50) 9.0 1.0 
3751-5750 

LDT,MDV (Option l) 4QQQ-§999 100,000 0.50 (0.50) 9.0 1.5 
3751-5750 

MDV 5751 6QQQ & larger 50,000 0.60 (0.60) 9.0 1.5 
MDV {Option l) 5751 6QQQ & larger 100,000 0.60 (0.60) 9.0 2.0 

(l) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 

-
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f2t ~~ij4Ya+eRt-4RePt4a-we+§Rts-a,e-eete,m4Ree-ijReep-sije~aPa§Pa~R-49-6~R 
86T+29-79faj. 

f3t{2) Hydrocarbon standards in parentheses apply to total hydrocarbons. In 
- order to demonstrate compliance with a non-methane hydrocarbon emission 

standard, hydrocarbon emissions shall be measured in accordance with 
the "California Non-Methane Hydrocarbon Test Procedures". 

f4t{3) The maximum projected emissions of oxides of nitrogen measured on the 
- federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, Subpart B) 

shall be not greater than 1.33 times the applicable passenger car 
standards and 2.00 times the applicable light-duty trucks and 
medium-duty vehicle standards shown in the table. Both the projected
emissions and the HWFET standard shall be rounded in accordance with 
ASTM E29-67 to the nearest 0.1 gm/mi before being compared. 

f5t(4) This set of standards for +984 1988 and later model vehicles is optional. 
- A manufacturer may choose to certify to these optional standards pursuant 

to the conditions set forth in Section +96QT+5 1960.1.5 of Title 13, 
California Administrative Code. 

• f6t(5) Diesel-powered passenger cars, light-duty trucks, and medium-duty 
vehicles are subject to the following particulate exhaust emission 
standards: 9T4-§fm4-feP-tRe-+985-mese+-yeaP, 0.2 g/mi for the +986 
tRP8ij§R 1988 model years, and 0.08 g/mi for the 1989 and subsequent 
model years. The particulate compliance shall be determined on a 
50,000 mile durability vehicle basis. 

f7t(6) For gaseous-fueled vehicles the calculation procedures provided in tRe 
- Appendix V shall be used for determining emissions and fuel economy. 

b. The exhaust emissions from new 1989 and subsequent model passenger 
cars, light-duty trucks, and medium-duty vehicles, and new 1991 and 
subsequent model passenger cars, light-duty trucks and medium-duty 
vehicles produced by a small volume manufacturer subject to registration
and sold and registered in this state, shall not exceed: 

• 
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1989 AND SUBSEQUENT MODEL YEAR EXHAUST EMISSIONS STANDARDSfil(6)t7-► 
(grams per mile) 

e~ij+Ya+eRt Loaded Durability
fReioUa Vehicle Vehicle Non-Methane Oxides of 

Vehicle We+!jl:!t Basis Hydro- Carbon Nitrogen 
Ttee( l) ~t2+ (mi) carbons f,H ( 2 l Monoxide (3)(4H6+ 

PC All 50,000 0.39 (0.41) 7.0 0.4 
PCfB+(7) All 50,000 0.39 (0.41) 7.0 0.7 
Diese1 All 100.000 0.46 8.3 1.0 

PC (Option 2) 

• 
LDT.MDV 0-3999 3750 50,000 0.39 (0.41) 9.0 0.4 
LDT ,MDV f8+(7) 0-3999 3750 50,000 0.39 (0.41) 9.0 0.7f8+(7)
Diesel LDT,- 0-3999 3750 100,000 0.46 10.6 1.0 

MDV (Option 2) 

LDT,MDV 4QQQ-6999 50,000 0.50 (0.50) 9.0 1.0 
3751-5750 

LDT,MDV (Option l) 4QQQ-6999 100,000 0.50 { 0. 50) 9.0 1.5 
3751-5750 

MDV 5751 6QQQ &larger 50,000 0.60 (0.60) 9.0 1.5 
MDV {Option l) 5751 6QQQ &larger 100,000 0.60 (0.60) 9.0 2.0 

{ l ) "PC" means passenger cars. 
"LDT" means light-duty trucks. 
"MDV" means medium-duty vehicles. 
e~ij+Ya+eRt-+Reiot+a-we+!Jl:!ts-aioe-eeteioffi+Ree-ijRSeio-sija~aioa!Jioa~t:1-49-GFR
88Tt29-79fa+. 

• 
ill Hydrocarbon standards in parentheses apply to total hydrocarbons. 

In order to demonstrate compliance with a non-methane hydrocarbon 
emission standard, hydrocarbon emissions shall be measured in 
accordance with the "California Non-Methane Hydrocarbon Test 
Procedures". 

ill The maximum projected emissions of oxides of nitrogen measured on 
the federal Highway Fuel Economy Test (HWFET; 40 CFR Part 600, 
Subpart B) shall be not greater than 1.33 times the applicable 
assenger car standards and 2.00 times the applicable light-duty 
trucks and medium-duty vehicle standards shown in the table. Both 
the projected emissions and the HWFET standard shall be rounded in 
accordance with ASTM E29-67 to the nearest 0,1 gm/mi before being
compared. 

ill The standard for in-use compliance for passenger cars, light-duty 
trucks and medium-duty vehicles certifying to the 0.4 g/mi NOx 
standard shall be 0.55 g/mi NOx for 50,000 miles. If the in-use 
compliance level is above 0.4 g/mi NOx but does not exceed 0.55 
g/mi NOx, and based on a review of information derived from a 
statistically valid and representative sample of vehicles, the 
Executive Officer determines that a substantial percentage of any 

E/D-3 



class or category of such vehicles exhibits, prior to 50,000 miles 
or 5 years, whichever occurs first, an identifiable, systematic 
defect in a component listed in Section l960.l.5(c)(2) of Title 13, 
California Administrative Code which causes a significant increase 
in emissions above those exhibited by vehicles free of such defects 
and of the same class or category and having the same period of use 
and mileage, then the Executive Officer may invoke the enforcement 
authority under Sections 2112 and 2113, Title 13, California 
Administrative Code, to require remedial action by the vehicle 
manufacturer. Such remedial action shall be limited to owner 
notification and repair or replacement of the defective component.
As used in this section, the term "defect" shall not include 
failures which are the result of abuse, neglect, or improper 
maintenance. This provision is applicable for the 1989 through 
1993 model years only. For small volume manufacturers, this 
provision is applicable for the 1991 through 1995 model years only. 

• 
ill Diesel-powered passenger cars, light-duty trucks, and medium-duty 

vehicles are subject to a particulate exhaust emission standard of 
0.08 g/mi for the 1989 and subsequent model years. The particulate 
compliance shall be determined on a 50,000 mile durability vehicle 
basis. 

ill For gaseous-fueled vehicles the calculation procedures provided in 
tRe Appendix':!_ shall be used for determining emissions and fuel 
economy. 

ill This set of standards is optional. A manufacturer may choose to 
certify to these standards pursuant to the conditions set forth in 
Section 1960.1.5 of Title 13, California Administrative Code. 

ill Pursuant to Section 1960.l.5(a)(l)(B), Title 13, California 
Administrative Code, the optional standard for 1989 model year 
light-duty trucks and medium-duty vehicles only is 1.0 g/mi NOx. 

* * * * * 
10. Optional 100,000 Mile Certification Procedure 

* * * * *• c. Maintenance 

Only the following scheduled maintenance shall be allowed under 
subparagraph 86TQ78-25fatf~tf½t 86.085-25 (a)(l)(i). 

l. 25(a)(l)(i) Option l. For +98+ 1988 model gasoline or diesel
powered vehicles, and 1989 and later model gasoline or diesel
f~e+ee powered light-duty trucks and medium-duty vehicles 3751 
L.V.W. and greater, maintenance shall be restricted to the 
inspection, replacement, cleaning, adjustment, and/or service 
of the follwing items at intervals no more frequent than 
indicated. 

(1) Drive belt tension on engine accessories (30,000 miles).
(2) Valve lash (15,000 miles). 
(3) Spark plugs (30,000 miles). 
(4) Air filter (30,000 miles). 
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(5) Exhaust gas sensor (30,000 miles): Provided that,-feF 
+987-aRS-~Fi9F-meee+-yeaFS,-aR-aYSi9fe-aRefeF-YiS½9fe 
s+~Ra+-a~~Fevee-ey-tke-~MeeYt+ve-Qff+eeF-a+eFts-tke 
vek4e+e-e~eFateF-te-tke-Reee-feF-seRseF-ma+RteRaRee-at 
tke-m4+ea~e-~e4Rtt-aRe-~Fev4eee-tkat-feF-+988-aRe 
syese~YeRt-meee+-yeaF-vek4e+est..:._ 

(a) the manufacturer shall equip the vehicle with a 
maintenance indicator consisting of a light or flag, 
which shall be preset to activate automatically by
illuminating in the case of a light or by covering the 

• 

odometer in the case of a flag the first time the minimum 
maintenance interval established during certification 
testing is reached and which shall remain activated until 
reset. After resetting, the maintenance indicator shall 
activate automatically when the minimum maintenance 
interval, when added to the vehicle mileage at the time 
of resetting, is again reached and shall again remain 
activated until reset. When the maintenance indicator 
consists of a light, it shall also activate automatically 
in the engine-run key position before engine cranking to 
indicate that it is functioning. The maintenance 
indicator shall be located on the instrument panel and 
shall, when activated, display the words "oxygen sensor'' 
or may display such other words determined by the 
Executive Officer to be likely to cause the vehicle owner 
to seek oxygen sensor replacement. The maintenance 
indicator shall be separate from the malfunction 
indicator light required by Section 1968, Title 13, 
California Administrative Code; 

• 
(b) the manufacturer shall provide free replacement of 
the oxygen sensor, including both parts and labor, and 
shall reset the maintenance indicator without any charge, 
the first time the maintenance interval established 
during certification testing is reached for vehicles 
certified with scheduled sensor maintenance before 50,000 
miles. If the oxygen sensor is replaced pursuant to the 
warranty provisions of Section 2037, Title 13, California 
Administrative Code, before the first maintenance 
interval is reached, the manufacturer shall also replace 
the oxygen sensor and reset the maintenance indicator at 
the mileage point determined by adding the maintenance 
interval to the vehicle's mileage at the time of the 
warranty replacement. If the calculated mileage point 
for a second oxygen sensor replacement would exceed 
50,000 miles, no free second replacement shall be 
required; 
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(c) the maintenance indicator shall be resettable. The 
maintenance instructions required by paragraph 5.b. of 
these procedures shall provide instructions for the 
resetting of the maintenance indicator, and shall specify 
that the maintenance indicator shall be reset each time 
the oxygen sensor is replaced; and 

(d) notwithstanding the provisions of Section 2037(c), 
Title 13, California Administrative Code, the oxygen 
sensor, including any replacement required pursuant to 
this section, shall be warranted for the useful life of 
the vehicle or engine. If such oxygen sensor fails 
during the useful life period, it shall be replaced by 
the manufacturer in accordance with Section 2037(d) Title 
13, California Administrative Code. 

(6) Choke, cleaning or lubrication only (30,000 miles).

• (7) Idle speed (30,000 miles). 
(8) Fuel Filter (30,000 miles) • 
(9) Injection timing (30,000 miles). 

Option 2. For +98+ 1988 aAa-+ate~ model gasoline
powered vehicles or 1988 and later diesel-~ije+ee powered 
vehicles, maintenance shall be restricted to the inspection,
replacement, cleaning, adjustment, and/or service of the 
following items at intevals no more frequent than indicated: 

(1) Drive belt tension on engine accessories (30,000 miles). 
(2) Valve lash (15,000 miles).
(3) Spark plugs (30,000 miles). 
(4) Air filter (30,000 miles).
(5) Fuel filter (30,000 miles). 
(6) Idle speed (30,000 miles). 

• 
(7) Injection timing (30,000 miles) • 

2. In addition, adjustment of the engine idle speed (curb idle 
and fast idle), valve lash, and engine bolt torque may be 
performed once during the first 5000 miles of scheduled 
driving, provided the manufacturer makes a satisfactory 
showing that the maintenance will be performed on vehicles in 
use. 

d. The manufacturer shall agree to apply to vehicles certified under 
this paragraph the provision of Section 43204 of the California 
Health and Safety Code for a period of ten years or 100,000 miles, 
whichever first occurs. 
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State of California 
AIR RESOURCES BOARD 

Resolution 86-69 

July 24 • 1986 

Agenda Item No.: 86-8-2 

WHEREAS, on January 25, 1985, pursuant to Section 39662 of the Health and 
Safety Code, the Board identified benzene as a toxic air contaminant for which 
there is not sufficient available scientific evidence to support the 
identification of a threshold exposure level below which no significant 
adverse health effects are anticipated (see Title 17, California 
Administrative Code, Section 93000); 

WHEREAS, following identification of benzene as a toxic air contaminant, the 
Board is required to consider the need for and appropriate degree of control 
of benzene; 

WHEREAS, the staff prepared for the Board's review the "Proposed Benzene 
Control Plan" (the "Plan") which describes an overall course of action for 
control but does not propose for adoption any specific benzene control 
measures; 

WHEREAS, the Plan contains potential nonvehicular benzene control measures 
identified by the staff and the districts working through the Technical Review 
Group and potential vehicular and fuel related benzene control measures 
identified by the staff; 

• 
WHEREAS, the Plan identifies potential benzene control measures that reflect 
the use of either presently available control technology or technology which 
is expected to be feasible in the near future; 

WHEREAS, the Plan was made available to the public for review and comment; 

WHEREAS, at a public meeting held June 19, 1986 the Board reviewed the Plan 
and considered the written comments and public testimony it received and 
directed the staff to provide more detailed and updated information which the 
Board may use in evaluating and selecting benzene control measures for further 
development; 

WHEREAS, at the Board's direction, the staff prepared an "Addendum to Proposed 
Benzene Control Plan" which includes: revised motor vehicle emissions 
estimates; revised estimates of benzene emission trends; and rankings of 
potential benzene control measures by cost effectiveness, reduction in 
emissions and risk, time required for measure development, and a qualitative 
ranking; 
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WHEREAS, the Addendum to the Plan has been made available to the public for 
review and comment; 

WHEREAS, at a public meeting held July 24, 1986, the Board reviewed the 
Addendum to the Plan and considered the written comments and public testimony
it received; 

WHEREAS, the Board finds that the Plan as supplemented by the Addendum to the 
Plan presents an appropriate overall course of action for the staff to follow 
in developing specific benzene control measures for the Board's consideration 
in order to reasonably reduce the public health risk from ambient benzene 
exposure. 

NOW, THEREFORE, BE IT RESOLVED, the Board hereby directs the staff as follows: 

1. To continue development as expeditiously as practicable of the motor 
vehicle hydrocarbon control measures identified as Group A in the 
Addendum; 

2. To develop and bring before the Board as expeditiously as practicable 
the vehicular and motor vehicle fuel-related benzene-specific control 
measures set forth in Group Bin the Addendum; 

3. To work closely with the air pollution control districts through the 
Technical Review Group and with affected industry sources to further 
analyze and assess the nonvehicular control measures identified in 
Group C in the Addendum and bring before the Board those measures 
which warrant further consideration; 

4. To study further the speculative measures set forth in Group D and 
develop and bring before the Board those which warrant further 
consideration; and 

5. To provide progress reports to the Board no less frequently than on 
an annual basis. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-69, as adopted by
the Air Resources Board. 

/ 

,-.n:.,,_,-, ~·", ~L~~ 
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STATE OF CALIFORNIA 
Air Resources Board 

Resolution 86-70 

July 24, 1986 

Agenda Item No.: 86-8-3 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, in the Kapiloff Acid Deposition Act (Stats. 1982, Ch 1473; Health and 
Safety Code Sections 39900-39915), the Legislature declared that acid 
deposition from anthropogenic sources in California may have significant
adverse effects on the environment, on the economy and the public health and 
directed the Board to design and implement a comprehensive research and 
monitoring program with regard to acid deposition; 

WHEREAS, Section 39910 of the Health and Safety Code authorizes the Board to 
require districts to impose additional permit and variance fees on 
nonvehicular sources within their jurisdictions to supplement funds which may
be appropriated by the Legislature for acid deposition monitoring and research; 

WHEREAS, acid deposition research and monitoring program objectives and 
priorities have been established and reported to the Governor and the 
Legislature in December 1983, December 1984 and December 1985 in accordance 
with the Kapiloff Acid Deposition Act; 

WHEREAS, in approving the reports to the Governor and the Legislature, the 
Scientific Advisory Committee on Acid Deposition, appointed pursuant to 
Section 39905, specified that full implementation of the Board's research and 
monitoring program will require the maximum level of funding provided for 
under the Kapiloff Acid Deposition Act; 

WHEREAS, the Board has adopted Resolution 85-62, dated July 25, 1985, the 
provisions of which are incorporated by reference herein, in which it approved 
a fee program for fiscal year 1985-86 and stated its intention to consider in 
1986 the renewal and modification of the fee program; 

WHEREAS, the Air Resources Board staff, in consultation with representatives
of local air pollution control districts, has developed a proposed fee program 
for fiscal year 1986-87; 

WHEREAS, in accordance with Health and Safety Code Section 39914, the proposed 
fee program has been designed to provide to the Air Pollution Control Fund net 
revenues in fiscal year 1986-87 in an amount which is the least of two million 
dollars ($2,000,000), or the amount based on the rate of twenty-five one 
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hundredths of one cent ($.0025) per pound of sulfur or nitrogen oxides emitted 
from major sources, or the amount appropriated from state funds for acid 
deposition research and monitoring by the Legislature; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are available; · 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (colllllE!ncing with 
Section 11340), Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

The funds to be collected pursuant to the proposed fee program are 
needed to implement the acid deposition research and monitoring 
program established pursuant to the Kapiloff Acid Deposition Act; 

The proposed regulations are based on the most current data available 
for annual emissions of sulfur or nitrogen oxides from sources 
emitting 1,000 tons or more per year of either pollutant; and 

The economic impact of the fee program on the affected sources of 
sulfur or nitrogen oxides will not-be significant; and 

WHEREAS, the Board has detennined, pursuant to the requirements of the 
California Environmental Quality Act and Air Resources Board regulations, that 
this regulatory action wil~ have no -significant adverse impact on the 
environment. 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves Sections 90612-
90615, Title 17, California Administrative Code, as set forth in Attachment A • 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt 
the regulations set forth in Attachment A after making them available to the 
public for a period of 15 days, provided that the Executive Officer shall 
consider such written conments as may be submitted during this period, shall 
make such modifications as he deems appropriate in light of the cormnents 
received, and shall present the regulations to the Board for further 
consideration if he detennines that this is warranted. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to forward 
the adopted regulations when they have taken effect to the specified districts 
for appropriate action, and to the Department of Finance, the Legislative 
Analyst and the State Controller, for infonnation and for appropriate action. 
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• BE IT FURTHER RESOLVED that the Board gives notice of its intention to review 
the status of the acid deposition research and monitoring program in 1987, and 
to reconsider at that time the renewal and modification, as necessary, of the 
fee program tn order to reflect changes in program needs and capabilities, 
base-year emissions, and such other factors as may influence acid deposition 
research and funding requirements. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-70, as adopted by 
the Air Resources Board . 

• 

• 
• 

• 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider the Adoption of Sections 90612-90615, 
Title 17, California Administrative Code, Regarding the Acid 
Deposition Fee Program 

Agenda Item No.: 86-8-3 

Public Hearing Date: July 24, 1986 

Response Date: August 25, 1986 

• Issuing Authority: Air Resources Board 

Comment: No comments were received identifying any significant environmental 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

Certified: 

Date: 

• 



- St ate of Ca 1 i for n i a 

MEMORANDUM 

To Gordon Van Vleck Date January 13, 1988 
Secretary 
Resources Agency Subject Filing of Notice 

of Decisions of.WA the Air Resources 
Board 

Ca i son 
Bo cretary 

From Air Reaourcea Board 

• 
Pursuant to Title 17, Section 60007 (b), and in 

compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comnents raised during the comnent 
period. 

ATIArnMENTS 
86-68 

:86-70 
86-71 
86-94 
86-98 
86-99 
86-115 

• 
87-9 
87-61 
87-62 
87-66 
88-1 
88-8 



State of California 
AIR RESOURCES BOARD 

Resolution 86-71 

August 21, 1986 

Agenda Item No.: 86-9-2 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board ( the "Board") to do such acts and to adopt such 
regulations as may be necessary for the proper execution of the powers and 
duties granted to, and imposed upon, the Board by law; 

• 
WHEREAS, Chapter 3.5 (commencing with Section 39650) of Part 2 of Division 26 
of the Health and Safety Code establishes procedures for the identification of 
toxic air contaminants by the Board; 

WHEREAS, Section 39655 of the Health and Safety Code defines a "toxic air 
contaminant" as an air pollutant which may cause or contribute to an increase 
in mortality or an increase in serious illness, or which may pose a present or 
potential hazard to human health; 

WHEREAS, Section 39662 of the Health and Safety Code directs the Board to 
list, by regulation, substances determined to be toxic air contaminants, and 
to specify for each substance listed a threshold exposure level, if any, below 
which no significant adverse health effects are anticipated; 

WHEREAS, chlorinated dioxins and dibenzofurans are emitted from a variety of 
combustion processes and have been measured in the emissions from 

• 
sources similar to those now operating or proposed for construction in 
California; 

WHEREAS, pursuant to the request of the Board, the Department of Health 
Services (OHS) evaluated the health effects of chlorinated dioxins and 
dibenzofurans in accordance with Section 39660 of the Health and Safety Code; 

WHEREAS, OHS staff found that some chlorinated dioxins and dibenzofurans are 
proven animal carcinogens and concluded that dibenzo-p-dioxins and 
dibenzofurans chlorinated in the 2, 3, 7 and 8 positions and containing four, 
five, six or seven chlorine atoms (hereafter referred to as chlorinated 
dioxins and dibenzofurans) should be considered potential human carcinogens;
chlorinated dioxins and dibenzofurans should be treated as substances without 
a carcinogenic threshold; health effects other than cancer are not expected to 
occur at predicted ambient levels; and the maximum excess 1 ifetime cancer risk 
from exposure to these specific chlorinated dioxins and dibenzofurans are 
estimated to range from 0.6 to 38 cases per million people exposed per 
picogram per cubic meter; 
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WHEREAS, for the reasons set forth in its evaluation, DHS has concluded that, 
in the absence of strong positive evidence that carcinogenic substances act 
only through mechanisms which ought to have a threshold, these substances 
should be treated as acting without a threshold, and DHS has determined that 
insufficient evidence of a carcinogenic threshold exists at this time to allow 
the identification of a threshold exposure level with respect to chlorinated 
dioxins and dibenzofurans; 

WHEREAS, upon receipt of the DHS evaluation, staff of the Board prepared a 
report including and in consideration of the DHS evaluation and 
recommendations and in the form required by Section 39661 of the Health and 
Safety Code and, in accordance with the provisions of that section, made the 
report available to the public and submitted it for review to the Scientific 
Review Panel (SRP) established pursuant to Section 39670 of the Health and 
Safety Code; 

WHEREAS, in accordance with Section 39661 of the Health and Safety Code, the 
SRP reviewed the staff report, including the scientific procedures and methods 
used to support the data in the report, the data itself, and the conclusions 
and assessments on which the report was based, considered the public corrments 
received regarding the report, and, on April 16, 1986 adopted for submittal to 
the Board, the following findings: 

1. Chlorinated dioxins and dibenzofurans are potent toxins and are known 
carcinogens and/or promoters of carcinogenesis in animals. 

2. Chlorinated dioxins and dibenzofurans, especially those chlorinated 
in the 2,3,7, and 8 positions and containing 4,5,6, or 7 chlorine 
atoms, are potential carcinogens or promoters of carcinogenesis in 
humans. 

3. The current and planned waste-to-energy facilities in California will 
provide a high potential for emissions of chlorinated dioxins and 
dibenzofurans into air in the state. 

4. An exposure level below which no significant health effects will 
occur cannot be identified. 

WHEREAS, the SRP found the staff report to be without serious deficiency, and 
included in its findings the statement that the Panel agreed that chlorinated 
dioxins and dibenzofurans chlorinated in the 2, 3, 7 and 8 positions and 
containing four, five, six or seven chlorine atoms should be listed by the Air 
Resources Board as toxic air contaminants with no determined threshold below 
which adverse health effects will not occur; 

WHEREAS, the staff has clarified that the purpose of this report is to assess 
the present and potential risk to public health posed by chlorinated dioxins 
and dibenzofurans for purposes of identifying these substances as toxic air 
contaminants under Section 39662 of the Health and Safety Code and is not 
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intended to serve as the basis for risk management decisions; a report
containing an evaluation of the need and appropriate degree of regulation for 
these substances will be prepared by staff and considered in the future; 

WHEREAS, new data relating to emissions of dioxins were presented which 
supplement the staff report and these data will be considered in the risk 
management phase of the process; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that no activity having significant adverse environmental impacts be 
approved as originally proposed if feasible alternatives or mitigation 
measures are available; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with provisions of Chapter 3.5 (commencing with Section 11340), 
Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, in consideration of the staff report, including DHS' evaluation and 
recorrrnendations, the available evidence, the findings of the SRP, and the 
written comments and public testimony it has received, the Board finds that: 

Some chlorinated dioxins are proven animal carcinogens and 
concludes that chlorinated dioxins and dibenzofurans chlorinated 
in the 2, 3, 7 and 8 positions and containing four, five, six or 
seven chlorine atoms should be considered potential human 
carcinogens; and 

There is not sufficient available scientific evidence at this 
time to support the identification of a threshold exposure level 
for these specific chlorinated dioxins and dibenzofurans; and 

These specific chlorinated dioxins and dibenzofurans are air 
pollutants which, because of their carcinogenicity, may cause or 
contribute to an increase in mortality and an increase in 
serious illness, and pose a hazard to human health; and 

Although some chlorinated dioxin and dibenzofuran emissions from 
waste-to-energy facilities were identified by the SRP and have 
been the subject of a large amount of public concern, the staff 
report has identified significant other sources of these 
pollutants now in operation and has recommended that all sources 
and potential sources be evaluated, and risk management 
recommendations should take into consideration the relative risk 
posed by different sources of these substances; and 

Future recommendations on the management of risk due to 
emissions of chlorinated dioxins and dibenzofurans should 
reflect recent scientific developments in this area, because new 
information on these substances is continually becoming 
available; and 
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WHEREAS, the Board has detennined, pursuant to the requirements of the 
California Environmental Quality Act and Board regulations, that this 
regulatory action will have no significant adverse impact on the environment. 

NOW, THEREFORE BE IT RESOLVED, that the Board adopts the proposed regulatory 
amendments to Section 93000, Title 17, California Administrative Code, as set 
forth in Attachment A. 

I hereby certify that the above is 
a true and correct copy of 
Resolution 86-71, as adopted by 
the Air Resources Board • 

• ecretary 

t 

• 



Attachment A 

Amend Title 17, California Administrative Code, Section 93000 to read as 
follows: 

• 

93000. Substances Identified As Toxic Air Contaminants. Each substance 
identified in this section has been determined by the state board to be a 
toxic air contaminant as defined in Health and Safety Code Section 39655. If 
the state board has found there to be a threshold exposure level below which 
no significant adverse health effects are anticipated from exposure to the 
identified substance, that level is specified as the threshold determination. 
If the board has found there to be no threshold exposure level below which no 
significant adverse health effects are anticipated from exposure to the 
identified substance, determination of "no th res ho1d" is specified. If the 
board has found that there is not sufficient available scientific evidence to 
support the identification of a threshold exposure level, the "Threshold" 
column specifies ''None identified." 

Substance Threshold 
Benzene (C6H6) None identified 

Ethylene Dibromide None identified 
(BrCH2CH2Br; 1,2-dibromoethane) 

Ethylene Dichloride None identified 
(ClCH2CH2Cl; 1,2-dichloroethane) 

Hexavalent Chromium*, Cr(VI) None identified 

• 
Asbestos* [asbestiform varieties None identified 

of serpentine (chrysotile), 
riebeckite (crocidolite), 
cummingtonite-grunerite,
(amosite), tremolite, 
actinolite, and anthophyllite] 

Dibenzo-p-dioxins and None identified 
D1benzofurans chlorinated 

1n the 2,3,7 ands eos1tions 
and conta1n1ng 4,5,o or 7 
chlorine atoms 

NOTE: Authority cited: Sections 39600, 39601 and 39662, Health and Safety
Code. Reference: Sections 39650, 39660, 39661 and 39662, Health and Safety
Code. 

*Note: Compounds identified by an asterisk have been identified as toxic air 
contaminants by the Air Resources Board but not yet approved by the Office of 
Administrative Law. 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider the Adoption of a Regulatory Amendment 
Identifying Chlorinated Dioxins and Dibenzofurans as Toxic Air 
Contaminants 

Agenda Item No.: 86-9-2 

Public Hearing Date: July 25, 1986 

Response Date: July 25, 1986 

Issuing Authority: Air Resources Board 

• Comments: No co111Tients were received identifying any significant environmental 
issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

CERTIFIED:~.;>
ard Secretary

1 

/
Date: :/A11u,zn.~ 112, l2i'f 

/ 1 

• 



-State of California 

MEMORANDUM 

To Gordon Van Vleck Date January 13, 1988 
Secretary 
Resources Agency Subject Filing of Notice . "' of Decisions of 

the Air Resources 
BoardWA 

Ca 1son 
Bo cretary 

From Air Resources Board 

• 
Pursuant to Title 17, Section 60007 (b), and in 

compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental conments raised during the comnent 
period. 

AITAOIMENTS 
86-68 
86-70 
86-71 
86-94 
86-98 
86-99 
86-115 

• 
87-9 
87-61 
87-62 
87-66 
88-1 
88-8 



State of California 
AIR RESOURCES BOARD 

Resolution 86-72 
August 21 • 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal. Number 1435-128, entitled "Analysis of 
the 1982 Truck Inventory and Use Survey Data for California, 11 has been 
submitted by Sierra Research, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1435-128, entitled "Analysis of the 1982 Truck Inventory 
and Use Survey Data for California," submitted by Sierra Research, Inc. 
for a total amount not to exceed $29,638. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1435-128, entitled "Analysis of the 1982 Truck Inventory
and Use Survey Data for California. 11 submitted by Sierra Research. Inc • 
for a total amount not to exceed $29,638. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$29,638. 

I hereby certify th.at the above 
is a true and correct copy of 
Resolution 86~72 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

ITEM NO.: 86-10-4 (bl (ll 

DATE: August 21, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1435-128 entitled "Analysis of 
the 1982 Truck Inventory and Use Survey Data for 
California." 

Adopt Resolution 86-72 approving Proposal No. 1435-128 
for funding in an amount not to exceed $29,638. 

Approximately ten percent of the heavy-duty vehicles 
(HDVs) registered in the U.S. are based in 
California. HDVs encompass a broad range of weight 
categories and major use applications in both urban 
and rural areas of the state. Of primary interest to 
the ARB are: 1) the contribution of these HDV classes 
to emissions and air quality in urban ar~as, and 2) 
the contribution of trucks based outside the state to 
emission in California. The 1982 Truck Inventory and 
Use Survey (TIUS) data collected by the 0. S. Bureau 
of the Census, together with other information and 
some data processing, can be used to address these 
concerns. 

Data provided by this study would be used by the ARB 
staff to upgrade the State's emission inventory for 
HDVs and to assist in developing future emission 
standards and an inspection and maintenance program
for HDV's. 

The recommended contractor is Sierra Research, Inc. 
and the principal investigator would be Mr. Robert 
Dulla. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-73 
August 21 , 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1436-128, entitled 
"Development of Inspection and Maintenance Procedures for Diesel-Powered 
Heavy-Duty Vehicles", has been submitted by the Radian Corporation; 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1436-128, entitled "Development of Inspection and 
Maintenance Procedures for Diesel-Powered Heavy-Duty Vehicles", 
submitted by the Radian Corporation for a total amount not to exceed 
$19,600. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1436-128, entitled "Development of Inspection and 
Maintenance Procedures for Diesel-Powered Heavy-Duty Vehicles", 
submitted by the Radian Corporation for a total amount not to exceed 
$19,600. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$19,600. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86~73 as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-10-4 (bl (2) 
DATE: August 21, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1436-128 entitled "Development 
of Inspection and Maintenance Procedures for 
Diesel-Powered Heavy-Duty Vehicles." 

Adopt Resolution 86-73 approving Proposal No. 1436-128 
augmenting funding for Contract A4-151-32 in an amount 
not to exceed $19,600 (original funding $99,798) • 

The current program to develop inspection and 
maintenance procedures for diesel-powered heavy-duty
vehicles is well underway. The contractor, Radian 
Corporation, has completed a preliminary estimate of 
the magnitude of the emissions from smoke emitting
diesel vehicles and is currently involved in 
validating test procedures to relate emissions from 
these vehicles to poor maintenance practices and/or 
tampered emission controls. In order to establish a 
sound statistical basis for this relationship, the 
contractor has recommended a more extensive testing 
procedure than contemplated in the original contract. 
This procedure involves selecting ten vehicles with 
excessive smoke emissions and then measuring emissions 
of criteria pollutants from these vehicles (at random 
using the contractor developed smoke opacity test 
procedure) using a 14-mode dynamometer test 
procedure. The actual testing would be conducted by 
ARB staff at the Haagen-Smit Laboratory. The 
contractor would observe the testing and utilize the 
resulting data to relate excessive emissions to poor
maintenance and/or tampered emission controls. 

In addition, the contractor would obtain and analyze 
an unpublished data set collected by the New York City
Department of Environmental Protection using transient 
chassis and smoke tests on more than 50 diesel buses. 
These data would provide the ARB with a more sound 
statistical basis for relating smoke emissions to 
vehicle defects. 



Resolution 86-73 -2- August 21, 1986 

Radian's participation in the dynamometer testing and 
analysis of NYCDEP's data, although closely related to 
the original contract and current effort, is beyond 
the scope of the original contract. Therefore, Radian 
has submitted a proposal for $19,600 to perform this 
added effort. The Research Screening Committee has 
reviewed the proposal and recommends funding the 
contract augmentation. Mr. Christopher Weaver would 
continue as the principal investigator for the study • 

• 



B U D G E T S U M M A R Y 

Radian Corporation 

"Development of Inspection and Maintenance Procedures 
for Di ese1-Powered Heavy-Duty Vehicles" 

Contract Number A4-151-32 

• BUDGET ITEMS: 

Salaries $5668 
Travel 2520 
Smokemeter Rental 300 
Supplies 259 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

AMENDED COST 

Original Project Cost 
Cost of this Amendment 

• 
Total Project Cost 

$ 8,747 
10,853 

$ 19.600 

$99,798 
19,600 

$119,398 



State of California 
AIR RESOURCES BOARD 

Resolution 86-74 
August 21. 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, an unsolicited research proposal, Number 1433-128, entitled "Chronic 
Physiological, Growth, and Productivity Effects of Photochemical Oxidants or 

• 
S02 on Trees: Valencia Oranges {Citrus sinensis}," has been submitted by 
the University of California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1433-128, entitled "Chronic Physiological, Growth, and 
Productivity Effects of Photochemical Oxidants or S02 on Trees: 
Valencia Oranges {Citrus sinensis}," submitted by the University of 
California, Riverside, for a total amount not to exceed $86,978. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1433-128, entitled "Chronic Physiological. Growth, and 
Productivity Effects of Photochemical Oxidants or S02 on Trees: 
Valencia Oranges (Citrus sinensis}," submitted by the University of 
California, Riverside, for a total amount not to exceed $86,978. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$86,978. 

L hereby certify tho,t the above 
is a true and correct copy of 
Resolution 86-74 as adopted by
the Air Resources Board, 



ITEM NO.: 86-10-4 (bl (31
DATE: August 21, 1986 

ITEM: 

RECOMMENDATION: 

• SUMJ>IARY: 

• 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1433-128 entitled "Chronic 
Physiological, Growth, and Productivity Effects of 
Photochemical Oxidants or S02 on Trees: Valencia 
Oranges (Citrus sinensis)." 

Adopt Resolution 86-74 approving Proposal No. 1433-128 
for funding in an amount not to exceed $86,978. 

An ARB funded study to determine the effects of 
photochemical oxidants and sulfur dioxide on oranges 
was initiated in early 1983. A grove of forty-two 
two-year-old Valencia orange trees was planted at the 
Statewide Air Pollution Research Center, large clear 
plastic chambers were erected over the trees, and air 
pollutant exposures begun in May of 1984. The 
investigator harvested the first representative crop
in June, 1986. The current proposal would continue 
the study for the period from October 1, 1986 to 
September 30, 1987, with the following experimental 
treatments: a) filtered air; b) filtered air plus 
sulfur dioxide at 0.09 ppm; c) fifty percent each 
ambient air and filtered air; d) ambient air; and 3)
outside trees as a check against chamber effects. The 
investigator will measure tree growth, fruit yield and 
quality, and a numer of physiological variables to 
determine possible physiological bases for any growth 
and yield effects, and to identify physiological 
variables which would be most useful in assessing
plant response to air pollutants under field 
conditions. The investigator will continue to monitor 
environmental conditions to determine if there are 
differences between chamber and outside environments 
which may affect plant response, and to provide a 
basis for comparisons of plant response to pollutants
in different years and for extrapolating to other 
sites. The investigator will also perform several 
biochemical analyses to determine if changes in 
biochemistry are indicative of long-term plant 
response to air pollution exposure. 



Resolution 86-74 -2- August 21, 1986 

The lack of pollutant dose-yield response information 
for tree crops is a significant information gap with 
respect to ARB's efforts in assessment of crop losses 
caused by air pollution. This study will provide 
valuable information on the response of orange trees 
to oxidants and to sulfur dioxide, and it will help to 
determine if the year to year carryover of pollutant 
effects observed in grapes occurs in other perennial 
crop species. Understanding long term biochemical 
changes may provide a way to apply results to other 
tree crop species by determining how air pollution

• affects the same biochemical variables in those other 
species • 

The contractor would be the University of California, 
Riverside and the principal investigator would be Dr. 
David Olszyk • 

• 



B U D G E T S U M M A R Y 

University of California, Riverside 

"Chronic Physiological Growth,and Productivity 
Effects of Photochemical Oxidants or S02 on 
Trees: Valencia Oranges (Citrus sinensis}" 

• BUDGET ITEMS: 

Salaries $42,004 
Benefits 11,987 
Equipment 820 
Supplies 1,000 
Other Costs 21,771 * 
Travel 1,563 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

TOTAL PROJECT COST 

Computer, Machine and Electronic Sharp Charges $ 1 ,700 
Computer Time - 10 hrs.@ $50/hr 500 
Li-Cor Calibrations - 2@ $125 250 
Leaf Elemental Analysis - 132 Samples@ $6/ea 792• 

* 

Electricity - 13,427 KW@ $.115/KW 18,529 

$21 , 771 

$79,145 
7,833 

$86,978 



State of California 
AIR RESOURCES BOARD 

Resolution 86-75 
August 21 , 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1432-128, entitled "Maintain 
and Operate California Air Resources Board Field Fumigation Facility for 
Experimental Use," has been submitted by the University of California, 
Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1432-128, entitled "Maintain and Operate California Air 
Resources Board Field Fumigation Facility for Experimenta 1 Use," 
submitted by the University of California, Riverside for a total amount 
not to exceed $30,797. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recomnendation of the Research Screening Committee and approves the following: 

• Proposal Number 1432-128, entitled "Maintain and Operate California Air 
Resources Board Fie 1 d Fumigation Facility for Experimental Use," 
submitted by the University of California, Riverside for a total amount 
not to exceed $30,797. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$30,797. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-75 as adopted by
the Air Resources Board. 



ITEM NO.: 86-10-4 (b) (4)
DATE: August 21, 1986 

ITEM: 

RECOMMENDATION: 

• 
SUMMARY: 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1432-128 entitled "Maintain and 
Operate California Air Resources Board Field 
Fumigation Facility for Experimental Use." 

Adopt Resolution 86-75 approving Proposal No. 1432-128 
for funding in an amount not to exceed $30,797. 

For several years, the Air Resources Board has been 
concerned about air pollution damage to California's 
crops and its native plants. To foster research on 
the effects of air pollution on California vegetation
ARB contracted with the University of California, 
Riverside, to build, operate, and maintain twenty 
open-top exposure chambers for plant study. Competent
technical people are required to maintain and operate
the chambers for the plant investigators who may not 
be familiar with the complex nature of experimental 
field exposure systems and air pollution meaurements. 

Under the current proposal, routine maintenance 
procedures would cover both the twenty original 
open-top chambers, and twenty-eight tree exposure 
chambers now being used in an ARB funded study of the 
effects of air pollution on oranges. Combining the 
maintenance procedures for the two facilities under a 
single agreement is reasonable since maintenance of 
both facilities involves the same type of work. 
Procedures include: maintaining and repairing 
chambers built with ARB funds; ensuring proper 
operation and periodic calibration of pollutant
dispensing, monitoring, and data collection equipment; 
performing necessary weed control and soil 
preparation; and providing instruction, supervision 
and day-to-day assistance to facility users. 

The contractor would be the University of California, 
Riverside and the principal investigator would be Dr. 
David Olszyk. 



• 

State of California 
AIR RESOURCES BOARD 

Resolution 86-76 

August 22, 1986 

Agenda Item No.: 86-10-3 

WHEREAS, Section 39602 of the Health and Safety Code designates 
the Air Resources Board (ARB or Board) as the air pollution 
control agency for all purposes set forth in federal law and 
designates the ARB as the state agency responsible for the 
preparation of the State Implementation Plan (SIP) required by the 
Clean Air Act; 

WHEREAS, Sections 110 and 171 et seq. of the Clean Air Act as 
amended in 1977 mandate the revision of the SIP in designated 
nonattainment areas of the state in order to assure the attainment 
and maintenance of national ambient air quality standards by 
specified deadlines; 

WHEREAS, pursuant to Clean Air Act Section 107, Kern County has 
been designated a nonattainment area for ozone, and therefore, the 
Kern County Air Pollution Control Board adopted a 1979 Plan for 
attainment of the national ambient air quality standard for ozone; 

WHEREAS, the 1979 Plan projected attainment of the national ozone 
standard by the December 31, 1982, Clean Air Act deadline; 

• 
WHEREAS, the Kern County Air Pollution Control Board did not 
request an extension to December 31, 1987, to attain the ozone 
standard as provided in Section 172(a); 

WHEREAS, the national ozone standard of 0.12 ppm averaged over 
1 hour was not attained in Kern County by December 31, 1982; 

WHEREAS, Clean Air Act Section 172(b)(2) requires the 
nonattainment area plan to provide for the implementation of al 1 
reasonably available control measures as expeditiously as 
practicable, 

WHEREAS, Clean Air Act Section 172(b)(3) requires, in the interim 
until attainment, reasonable further progress (i.e., annual 
incremental reductions in emissions of ozone precursors), 
including such reduction in emissions from existing sources as may 
be obtained through the adoption, at a minimum, of reasonably 
available control technology; 
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WHEREAS, Clean Air Act Section 172(b)(4) requires the plan to 
contain a comprehensive, accurate, and current inventory of actual 
emissions from all sources; 

WHEREAS, Clean Air Act Section 172(b)(8) requires the plan to 
contain emission limitations, schedules of compliance, and such 
other measures as necessary to meet Clean Air Act requirements; 

• 
WHEREAS, Clean Air Act Sections 172(b)(6) and 173 require the 
permit program in a nonattainment area to assure that by the time 
a major new or modified source commences operations, total 
emissions from that source and all other major and nonmajor 
sources in the area wi 11 be sufficiently less than total 
emissions from existing sources in the area so as to represent 
reasonable further progress by providing a net air qua 1 i ty 
benefit; 

WHEREAS, Section 110 (a){2)(h) of the Clean Air Act requires the 
Environmental Protection Agency (EPA) to cal 1 for a revision to 
the SIP when the EPA finds that a SIP is substantially inadequate 
to meet the ambient standards; 

WHEREAS, on February 24, 1984, the EPA Administrator issued such a 
"SIP call"; 

• 
WHEREAS, as provided by Clean Air Act Sections 110 and 172, the 
SIP call required Kern County to include in a revised plan an 
updated emission inventory, a refined modeling analysis 
demonstrating attainment of the ozone standard by December 31, 
19871 adoption of additional and more stringent measures to reduce 
emissions of ozone precursors early in the SIP revision process, 
implementation of a vehicle inspection and maintenance program, 
and investigation of the need for the control of emissions of both 
oxides of nitrogen and reactive organic gases for ozone control; 

WHEREAS, extensive cooperative discussions among the staffs of the 
ARB, the EPA, and Kern County led to the preparation of a draft 
1986 Kern County Plan for consideration by the Kern County Board 
which met most of the above Clean Air Act requirements; 

WHEREAS, the modeling in the draft Plan demonstrated that the 
control of both reactive organic gases and oxides of nitrogen will 
reduce ozone concentrations in Kern County; 
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WHEREAS, after a series of public hearings in January, February, 
and March of 1986 on the draft 1986 Kern County Plan, the Kern 
County Board did adopt the draft Plan on March 31, 1986, with 
major changes which considerably weakened it1 

• 

WHEREAS, these changes resulted in the fol lowing two major 
deficiencies in the adopted Plan: 1) it does not contain all 
reasonably available measure$ to reduce emissions of reactive 
organic gases and oxides of nitrogen, and 2) it does not revise 
the District's permit program to ensure a net reduction of ozone 
precursor emissions from the construction and operation of new and 
modified major sources, 

WHEREAS, the Kern County Board submitted the 1986 Kern County Plan 
to the Air Resources Board on April 21, 1986, and requested that 
it be submitted to the EPA as part of California's State 
Implementation Plan, 

WHEREAS, pursuant to Health and Safety Code Section 41650, the ARB 
must adopt the plan approved by the local air quality planning 
agency unless the Board finds that the plan will not meet the 
requirements of the Clean Air Act1 

WHEREAS, if after a public hearing the Board finds the locally 
adopted plan to be inadequate, it may adopt such revisions as 
necessary to comply with Clean Air Act requirements; 

• WHEREAS, Clean Air Act Sections 110(al(2)(I), 172(a), and 176 
provide that failure to submit an adequate plan to the EPA may 
result in the imposition of sanctions and a construction ban for 
new major sources which could preclude any new industries from 
locating in Kern County; 

WHEREAS, the EPA Region IX Administrator notified the Chairwoman 
of the Air Resources Board on June 27, 1986, that the Kern County 
Plan contains major deficiencies and that "EPA has begun drafting 
a Federal Register package that would propose the imposition of 
Clean Air Act sanctions in Kern County"; 

WHEREAS, state law, i.e., the California Environmental Quality 
Act, and ARB regulations require that no action which may have an 
adverse effect upon the environment be undertaken if feasible 
alternatives or mitigation measures are available which would 
substantially diminish such effect; 



• 

• 

WHEREAS, on August 21 and 22, 1986, the Board held a noticed 
public hearing in accordance with the provisions and procedures 
set forth in Health and Safety Code Sections 41502, 41651, and 
41652; 

WHEREAS, the Board has considered the significant issues raised 
and written evidence presented by interested persons and board 
staff, and has addressed such issues in Attachment B to this 
resolution, 

WHEREAS, based upon the information presented by the staff and the 
written and oral testimony received prior to and at the hearing, 
the Board finds: 

1. Recent air quality monitoring data indicate exceedances 
of the national ozone standard in both central and western Kern 
County; 

2. The 1986 Update to the Kern County Nonattainment Area 
Plan for Ozone and Carbon Monoxide ("the 1986 Kern County Plan") 
does not contain all reasonably available measures to control 
emissions of reactive organic gases and oxides of nitrogen 
emissions, both of which have been shown by air quality modeling 
analyses to be precursors for the formation of ozone in both 
western and central Kern County, as required by Clean Air Act 
Sections 172(b)(2) and (3); 

3. The Kern County Plan does not demonstrate reasonable 
further progress by providing reductions in emissions of ozone 
precursors through the implementation of a permit program for 
major new and modified sources as required by Clean Air Act 
Section 173; 

4. The emission inventory and forecasts in the Kern County 
Plan do not reflect recently available data for both western and 
central Kern County, and the Plan does not include emission 
forecasts beyond 1987, as required by Clean Air Act Sections 
172(a), 172(b)(3), and 172(b)(4); 

5. The 1986 Kern County Plan does not contain sufficient 
emission limitations, schedules of compliance, and such other 
measures as may be necessary to meet the requirements of Clean Air 
Act Section 172 in western and central Kern County; 
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6. The addition of specific commitments to the adopted 1986 
Kern County Plan is therefore necessary to ensure that the Plan 
meets the requirements of the Clean Air Act set forth above; 

7. The revision of the 1986 Kern County Plan wil 1 result in 
beneficial effects on air quality and the environment in Kern 
County; 

8. The specific control measures proposed in the staff 
report are technologically feasible and cost-effective; and 

• 9. The revisions to the permit program recommended by the 
staff are necessary to assure that such reductions are surplus, 
quantifiable, permanent and enforceable, and to ensure reasonable 
further progress in attaining the ozone standard pursuant to Clean 
Air Act Section 173. 

• 

NOW, THEREFORE BE IT RESOLVED, that the Board amends the 1986 Kern 
County Plan by adding a commitment that Kern County APCD Rule 425, 
Oxides of Nitro.<ren Emissions from Steam Generators Used in 
Thermally Enhanced Oil ~2Y~• will be considered for amendment 
at a public hearing by September 30, 1987, to 1) limit oxides of 
nitrogen emissions from (oil and gas-fired) steam generators in 
Kern County to 0.14 pound per million Btu of actual heat input1 2) 
eliminate Section C (banking provision) of the rule; 3) require 
that Section E of the rule be amended to (a) require that 
presently required compliance plans include enforceable, 
generator-specific emission limits and (bl specify criteria and 
procedures which must be followed before these limits may be 
changed; and 4) disallow the inclusion of nonoperating and unbuilt 
steam generators into the field-wide average emission 
calculations. 

BE IT FURTHER RESOLVED, that the Board amends the 1986 Kern County 
Plan by adding a commitment that a public hearing will be held to 
consider the adoption by September 30, 1987, of a rule to control 
fugitive reactive organic gas emissions from light oil and gas 
production operations that is at least as effective as the rules 
adopted in the South Coast AQMD and the Ventura County APCD. 

BE IT FURTHER RESOLVED, that the Board amends the 1986 Kern County 
Plan by adding a commitment that a public hearing will be held to 
consider the adoption by September 30, 1987, of a rule that is at 
least as effective as the South Coast AQMD's Rule 1110.1 to 
control oxides of nitrogen emissions in Kern County from gas-fired 
internal combustion engines. 



BE IT FURTHER RESOLVED, that the Board amends the 1986 Kern County 
Plan by adding a commitment that a public hearing will be held to 
consider the adoption by September 30, 1987, of a rule to control 
fugitive emissions of reactive organic gases from natural gas 
processing plants that is at least as effective as the rules 
adopted by the South Coast AQMD and Ventura County APCD. 

• 
BE IT FURTHER RESOLVED, that the Board amends the 1986 Kern County 
Plan by adding a commitment that the District's Rule 210.1, 
Standards for an Authority to Construct Permit, Rule 210.3, 
Emission Reductions Banking, and Rule 201, Permits Required, will 
be considered for amendment at a public hearing by September 30, 
1987, to ensure that emission reductions used to "offset" new 
emissions in both central and western Kern County are surplus, 
enforceable, permanent, and quantifiable. 

BE IT FURTHER RESOLVED, that the Board amends the 1986 Kern County 
Plan to include an updated emission inventory as well as emission 
forecasts beyond 1987. 

BE IT FURTHER RESOLVED, that the Board directs the Executive 
Officer to revise the text of the 1986 Kern County Plan and the 
tables and figures included therein to make them conform with the 
foregoing, as well as to accomplish the following: 

• 
a. support the ARB modeling analysis and update the air 

quality discussion to reflect the 1985 data for both central and 
western Kern County; 

b. explain the effect of California's heavy-duty vehicle 
standards in Kern County; 

c. indicate that additional measures will be developed and 
considered for adoption in the future to reduce ozone precursor 
emissions in both central and western Kern County; 

d. include a commitment to analyze new transportation 
control measures as part of the REEP; and 

e. reflect the revised schedule for implementation of the 
San Joaquin Valley-wide air quality study. 

BE IT FURTHER RESOLVED, that if the District Board does not make 
the appropriate amendments to fulfill the commitments set forth 
above regarding District rules and regulations by March 31, 1987, 
the Board will schedule a public hearing to consider doing so for 
the District by September 30, 1987. 
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BE IT FURTHER RESOLVED, that the rules to be adopted shall be 
phased in according to the schedules found in Attachment A to this 
resolution, which schedules represent implementation of such rules 
as expeditiously as practicable, as required by Clean Air Act 
Section 173(b)(2). 

BE IT FURTHER RESOLVED, that the Board finds that the rule changes 
identified above for existing stationary sources represent 
Reasonably Available Control Technology as required by Clean Air 
Act Section 172(b)(3) and shall apply to sources in both central 
and western Kern County. 

• BE IT FURTHER RESOLVED, that a commit tee of the Board sha 11: 1 ) 
investigate the availability of less burdensome alternative 
measures which produce comparable emission reductions to the 
measures the Board has added to the plan to reduce NOx emissions 
from steam generators and stationary internal combustion engines; 
2) review the question of whether NOx controls need to be 
implemented on the west side at this time in order to attain the 
ozone ambient air quality standard; and 3) report its findings 
regarding these matters to the full Board within 60 days. 

• 

BE IT FURTHER RESOLVED, that the Board directs the Executive 
Officer to forward the 1986 Kern County Plan, as amended by the 
Board August 22, 1986, to the EPA and to the Kern County Air 
Pollution Control Board and Air Pollution Control Officer in 60 
days in order to meet the requirements of the Clean Air Act and 
avoid the imposition of sanctions and a construction ban in Kern 
County unless the Board determines, on the basis of the committee 
report, that revisions to the Plan as amended herein should be 
considered, in which case a duly noticed public hearing will be 
held to consider such revisions prior to sending the Kern County 
Plan to the EPA and to the District. 

BE IT FURTHER RESOLVED, that the Board directs the staff to 
provide aid and assistance to the District in developing the new 
rules and regulations, and in amending existing rules and 
regulations, to conform to the commitments set forth above by the 
dates required. 

NOTE: This version reflects I hereby certify that the above is a 
the correction of a clerical true and correct copy of Resolution 
error on Page 7, Paragraph 3, 86-76, as adopted by the Air 
Line 8 where NO2 was typed Resources Board. 
rather than ozone. 

Secretary 



Attachment A 

Compliance Schedules 

1. All sources subject to the amendments to Rule 425, Oxides of 
Nitrogen Emissions from Steam Generators Used in Thermally 
Enhanced Qi! Recov~, must be in compliance with the amended 
rule within one and one half years after adoption. Interim 
compliance schedules should be set forth in this rule. 

• 
2. Similar to the South Coast Air Quality Management District 

Rule 1110.1, compliance with the rule to control oxides of 
nitrogen emissions in Kern County from gas-fired internal 
combustion engines should be phased in according to the 
fol lowing schedule; 

Rich-burn engines; 

engines greater than 200 brake horsepower must comply by December 
31, 1988. 

engines greater than 50 brake horsepower but less than or equal to 
200 brake horsepower must comply by December 31, 1995. 

Lean-burn engines; 

engines greater than 500 brake horsepower must comply by December 
31, 1988. 

• 
engines greater than 50 brake horsepower but less than or equal to 
500 brake horsepower must comply by December 31, 1995 • 

3. Al 1 sources subject to rule amendments to control fugitive 
reactive organic gas emissions from 1 ight oil and gas 
production operations must be in compliance with the amended 
rule within one year after rule adoption. 

4. All sources subject to a rule to control fugitive emissions 
of reactive organic gases from natural gas processing plants 
must be in compliance within one year after rule adoption. 

5. Rule amendments for the District's Rule 210.1, Standards for 
an Authority to Construct Permit, Rule 210.3, !!!!i~~i£!! 
Reductions Banking; and Rule 201, Permits Required, would be 
effective upon adoption. 



ATTACHMENT B 

RESPONSE TO SIGNIFICANT ISSUES 

1. ISSUE: 

THE KERN COUNTY APCD ADOPTED AMENDMENTS TO ITS NEW SOURCE 
REVIEW RULE ON AUGUST 27, 1984, WHICH CORRECTED ALL THE 
DEFICIENCIES LISTED BY THE ARB IN ITS REPORT. 

KERN COUNTY APCD, WOGA AND OTHERS 

RESPONSE: 

• 
THE 1984 RULE ADOPTED BY THE KERN COUNTY APCD DOES NOT ADDRESS 
ALL OF THE CONCERNS EXPRESSED IN THE STAFF REPORT. FIRST, 
WHILE IT IS TRUE THAT THE RULE REQUIRES THE USE OF ACTUAL 
EMISSIONS AS OFFSETS FOR HYDROCARBONS AND TOTAL SUSPENDED 
PARTICULATE MATTER, IT CONTINUES TO ALLOW THE USE OF PERMITTED 
EMISSIONS FOR OXIDES OF NITROGEN EQUIPMENT (RULE 210.4B). 
SECOND, THE 1984 RULE CONTINUES TO ALLOW UNLIMITED RENEWAL OF 
PERMITS. IN SOME CASES, THESE PERMITS WERE GRANTED BUT THE 
SOURCES ARE EITHER NOT CONSTRUCTED OR, IF CONSTRUCTED, NOT IN 
OPERATION. 

2. ISSUE: 

• 
THE STAFF'S CRITICISMS OF RULE 425 ARE UNFOUNDED. THE STAFF 
HAS INACCURATELY DEPICTED THE BASIS AND INTENT OF THE RULE. 
RULE 425 WAS ADOPTED BY THE AIR RESOURCES BOARD AND WAS 
INTENDED TO PROVIDE FOR THE MAINTENANCE OF THE STANDARD. THE 
RULE SPECIFIES THAT REDUCTIONS ACHIEVED TO MEET THE STANDARD 
CAN BE BANKED, IT ALLOWS SOURCES TO COMPLY THROUGH FIELD-WIDE 
AVERAGING, AND IT REQUIRES A COMPLIANCE PLAN, 

KERN COUNTY APCD, WOGA AND OTHERS 

RESPONSE: 

WHILE THE RULE WAS ADOPTED BY THE AIR RESOURCES BOARD, IT WAS 
DESIGNED TO MAINTAIN THE NO STANDARD, NOT TO HELP ATTAIN THE 
OZONE STANDARD. ADDITIONALL7y, IT HAS NOT BEEN IMPLEMENTED AS 
EXPECTED, FIRST, NON-OPERATING AND UNBUILT GENERATORS AS 
WELL AS GAS-FIRED GENERATORS ARE USED TO DETERMINE THE FIELD
WIDE AVERAGE. SECOND, ALTHOUGH COMPLIANCE PLANS ARE PREPARED 
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• 

• 

BY THE INDUSTRY, COMPLIANCE CANNOT BE DETERMINED BECAUSE 
SPECIFIC ENFORCEABLE EMISSION LIMITS HAVE NOT BEEN PLACED ON 
THE PERMITS. LASTLY, NEW INFORMATION IS AVAILABLE TO INDICATE 
THAT CONTROL OF NOX WILL BE REQUIRED TO REDUCE OZONE 
CONCENTRATIONS IN KERN COUNTY. THEREFORE, THE STAFF IS 
RECOMMENDING THAT THE BANKING PROVISIONS OF THE RULE BE 
ELIMINATED AS AN ADDITIONAL NOX CONTROL STRATEGY ON THE BASIS 
OF THIS NEW INFORMATION. 

3. ISSUE: 

THE CONTROL MEASURES PROPOSED BY THE STAFF FOR FUGITIVE 
EMISSIONS FROM OIL PRODUCTION AND NATURAL GAS PROCESSING 
PLANTS ARE NOT NEEDED IN WESTERN KERN COUNTY BECAUSE 
SUFFICIENT REACTIVE ORGANIC GAS EMISSIONS WILL ALREADY BE 
REDUCED FROM THIS AREA TO PROVIDE FOR ATTAINMENT AND 
MAINTENANCE OF THE OZONE STANDARD. FURTHERMORE, THE PROPOSED 
MEASURES ARE SPECIOUS FOR THE CENTRAL AREA BECAUSE THE ARB'S 
OWN STUDY SHOWS THAT THE FLOW OF HEAVY AND MEDIUM-WEIGHT CRUDE 
OIL THROUGH LEAKING VALVES AND STUFFING BOXES ON PRODUCT LINES 
ARE OF INSUFFICIENT MAGNITUDE TO CONTRIBUTE SIGNIFICANTLY TO 
OZONE FORMATION. 

KERN COUNTY APCD AND OTHERS 

RESPONSE: 

THE PLAN DOES NOT DEMONSTRATE ATTAINMENT BY 1 987 ON THE WEST 
SIDE; THEREFORE THE PLAN MUST INCLUDE ALL REASONABLY AVAILABLE 
CONTROL MEASURES. THESE MEASURES ARE BEING IMPLEMENTED IN 
OTHER AREAS OF CALIFORNIA AND THEREFORE MUST BE DEEMED 
REASONABLY AVAILABLE IN KERN COUNTY. THE STAFF'S PROPOSAL TO 
REDUCE FUGITIVE EMISSIONS FROM OIL PRODUCTION OPERATIONS 
APPLIES ONLY TO LIGHT OIL PRODUCTION, NOT TO HEAVY AND MEDIUM
WEIGHT CRUDE OIL PRODUCTION. REGULATIONS TO CONTROL FUGITIVE 
EMISSIONS FROM BOTH LIGHT OIL PRODUCTION AND NATURAL GAS 
PROCESSING PLANTS HAVE BEEN ADOPTED BY THE SOUTH COAST AIR 
QUALITY MANAGEMENT DISTRICT AND THE VENTURA COUNTY AIR 
POLLUTION CONTROL DISTRICT. BASED ON THE EXPERIENCE OF THESE 
DISTRICTS THE REDUCTIONS RESULTING FROM THESE PROPOSALS WOULD 
BE APPROXIMATELY 50 PER CENT. THE ACTUAL REDUCTIONS THAT 
WOULD BE ACHIEVED IN THE CENTRAL AND WESTERN AREAS ARE 
SIGNIFICANT AND ARE SPECIFIED IN THE STAFF REPORT (PAGES 215, 
216, 217). THE COST-EFFECTIVENESS IN TERMS OF THE COST PER 
POUND OF REACTIVE ORGANIC GAS EMISSIONS REDUCED ARE ALSO 
INCLUDED IN THE STAFF REPORT (PAGE 283). 
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4. ISSUE: 

• 

THE STAFF CLAIMS THAT STEAM GENERATORS WHICH WERE ISSUED 
PERMITS PRIOR TO SEPTEMBER 12, 1979, HAVE BEEN CREDITED WITH 
EMISSION REDUCTIONS UNDER RULE 425 (PERMITTED LEVELS) WHICH 
ARE IN EXCESS OF THEIR HISTORICAL EMISSION PROFILES. A REVIEW 
OF THE ADMINISTRATIVE RECORD CLEARLY REFUTES THE STAFF'S 
CLAIM. A LETTER WRITTEN BY A STAFF MEMBER INDICATES THAT THE 
EMISSION BASELINE WAS BASED ON ''TEST RESULTS''. THE STAFF 
IGNORES THE FACT THAT THOSE PERMITTED LEVELS REPRESENTED 
AVERAGE ACTUAL OPERATING LEVELS • 

WOGA AND OTHERS 

RESPONSE: 

• 

THE LETTER WRITTEN BY THE STAFF ONLY ADDRESSED THE BASELINE 
EMISSION DETERMINATION FOR STEAM GENERATORS AND DID NOT 
ADDRESS HOW THOSE BASELINE EMISSIONS WERE TO BE USED. THE 
STAFF'S CONCERN REGARDING IMPROPER BASELINE EMISSIONS RELATES 
TO THE PRACTICE OF THE DISTRICT IN ALLOWING THE USE OF 
PERMITTED LEVELS (WHICH DO NOT REFLECT ACTUAL OPERATING 
LEVELS) TO OFFSET EMISSIONS FROM NEW STEAM GENERATORS UNDER 
THE DISTRICT'S NEW SOURCE REVIEW RULE, NOT RULE 425. THE 
STAFF'S CONCERN WITH RULE 425 IS NOT THE USE OF THE BASELINE 
TO DETERMINE THE REDUCTIONS OBTAINED TO COMPLY WITH THE RULE 
BUT THE PRACTICE OF ALLOWING UNBUILT AND NON-OPERATING STEAM 
GENERATORS AS WELL AS GAS-FIRED GENERATORS TO COMPLY WITH THE 
RULE. 

5. ISSUE: 

THE NOX CONTROLS PROPOSED BY THE STAFF ARE NOT ''REASONABLY 
AVAILABLE CONTROL MEASURES" WITHIN THE MEANING OF THE CLEAN 
AIR ACT. THE PROPOSAL TO LIMIT NOX EMISSIONS FROM ALL STEAM 
GENERATORS TO 0.1 4 LB/PER MILLION BTU HEAT INPUT IS NOT 
TECHNICALLY FEASIBLE. THE MEASURE PROPOSED BY THE STAFF TO 
REQUIRE THE INSTALLATION OF CATALYTIC CONVERTERS ON CERTAIN 
STATIONARY INTERNAL COMBUSTION ENGINES OF BOTH THE "RICH-BURN" 
AND "LEAN-BURN" VARIETY CONTAINS PROBLEMS AND IN THE CASE OF 
LEAN-BURN ENGINES REMAINS UNPROVEN. 

WOGA, CHEVRON AND OTHERS 
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RESPONSE: 

• 

ALL NOX EMISSION CONTROL TECHNOLOGIES PROPOSED BY THE STAFF 
HAVE BEEN DEMONSTRATED. IN THE CASE OF OIL FIELD STEAM 
GENERATORS THESE TECHNOLOGIES, INCLUDING THE USE OF NATURAL 
GAS AS A FUEL, HAVE BEEN USED EXTENSIVELY. WOGA ACKNOWLEDGED 
THAT ROUGHLY 50% OF THE STEAM GENERATORS IN THE COUNTY ARE 
BEING OPERATED ON GAS, CONTROL EQUIPMENT IS ALSO IN USE ON 
OIL FIELD GENERATORS IN KERN COUNTY, THESE INSTALLATIONS SHOW 
THAT AN AVERAGE EMISSION LEVEL OF 0.14 LB PER MILLION BTU OF 
HEAT INPUT COULD BE ACHIEVED. THESE TECHNOLOGIES ARE BEING 
USED AT A COST-EFFECTIVENESS COMPARABLE TO THE COSTS OF 
CONTROLS REQUIRED BY OTHER LOCAL DISTRICT RULES. IN THE CASE 
OF STATIONARY INTERNAL COMBUSTION ENGINES, CATALYST CONTROLS 
HAVE BEEN DEMONSTRATED IN THE SOUTH COAST AIR QUALITY 
MANAGEMENT DISTRICT'S DEMONSTRATION PROGRAM, BASED ON THE 
RESULTS OF THE DEMONSTRATION PROGRAM THE SCAQMD DETERMINED 
THAT CATALYST CONTROLS REPRESENTED RACT FOR STATIONARY ENGINES 
AND HAS ADOPTED A RULE THAT WOULD REQUIRE THEIR USE. FOR THE 
ABOVE REASONS THE ARB STAFF BELIEVES THAT THE PROPOSED CONTROL 
MEASURES REPRESENT RACT. 

6. ISSUE: 

• 
REVISING RULES 210.1 AND 425 WILL RESTRICT AN OIL PRODUCTION 
COMPANY'S ABILITY TO EXPAND BECAUSE THE REVISIONS WOULD 
RESTRICT THE AVAILABILITY OF OFFSETS TO MITIGATE NEW PROJECTS • 

DON GALLAHER AND OTHERS 

RESPONSE: 

THE ARB STAFF'S PROPOSAL IS THAT A COMMITMENT BE INCLUDED IN 
THE PLAN FOR THE DISTRICT TO REVISE RULE 210,1 TO REQUIRE THE 
USE OF ACTUAL EMISSIONS WHEN DETERMINING AVAILABLE OFFSETS AND 
TO REVISE RULE 425 TO REQUIRE A 0.14 LB/PER MILLION BTU LEVEL 
OF EMISSIONS. THE STAFF PROPOSES IN ITS REPORT THAT EMISSION 
REDUCTIONS BE BASED ON ACTUAL REDUCTIONS AND BE ENFORCEABLE. 
THIS IS THE POLICY IN OTHER AREAS OF CALIFORNIA AND OFFSETS 
HAVE BEEN AVAILABLE FOR NEW AND MODIFIED SOURCES IN OTHER 
AREAS. REVIEW OF THE EMISSIONS INVENTORY SHOWS THAT THERE ARE 
POTENTIAL SOURCES OF REDUCTIONS FOR USE AS OFFSETS IN KERN 
COUNTY AS WELL, 
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7. ISSUE: 

RULE CHANGES COULD ELIMINATE SOURCES OF OFFSETS, THEREBY 
PREVENTING NEW SOURCES FROM LOCATING IN KERN COUNTY. THE 
ECONOMIC VITALITY OF KERN COUNTY SHOULD BE GIVEN A HIGH 
PRIORITY. 

• 
KERN COUNTY SUPERVISOR TRICE HARVEY, KERN COUNTY APCD, 
KERN COUNTY BOARD OF TRADE, BUILDING INDUSTRY ASSOCIATION 
OF KERN COUNTY, GREATER BAKERSFIELD CHAMBER OF COMMERCE, 
FRITO-LAY AND OTHERS 

RESPONSE: 

FEDERAL LAW REQUIRES ALL AREAS OF CALIFORNIA TO WORK TOWARD 
ATTAINMENT OF NATIONAL AMBIENT AIR QUALITY STANDARDS. KERN 
COUNTY IS CURRENTLY IN VIOLATION OF THE HEALTH-BASED NAAQS FOR 
OZONE AND WILL NOT ATTAIN THE STANDARD BY THE 1987 DEADLINE. 
THE IMPOSITION OF MONETARY SANCTIONS AND A CONSTRUCTION BAN 
FOR FAILURE TO MEET CLEAN AIR ACT REQUIREMENTS WOULD IMPAIR 
THE ECONOMIC VITALITY OF KERN COUNTY. THE PLAN REVISIONS 
ADOPTED BY THE ARB CONSTITUTE THE MOST COST-EFFECTIVE APPROACH 
THAT IS KNOWN TO THE ARB AT THIS TIME TO ACHIEVE A 
SIGNIFICANT AIR QUALITY IMPROVEMENT. 

• 
IT IS THE ARB'S POLICY TO CONSIDER NEW INFORMATION THAT MAY 
BECOME AVAILABLE TO REDUCE THE COST AND/OR INCREASE THE COST 
EFFECTIVENESS OF EMISSION CONTROL REGULATIONS THAT MAY BE 
ADOPTED IN THE FUTURE. ULTIMATELY, THE COSTS AND EFFECTS OF 
ANY SUCH FUTURE REGULATIONS WILL BE CONSIDERED BY THE BOARD OF 
THE KERN COUNTY AIR POLLUTION CONTROL DISTRICT AND, AS 
APPROPRIATE, BY THE ARB. 

8. ISSUE: 

NEW CONTROLS SHOULD BE DEFERRED UNTIL THE VALLEYWIDE STUDY IS 
DONE. 

KERN COUNTY APCD, BERRY PETROLEUM, CHEVRON, KERN COUNTY 
FARM BUREAU AND OTHERS 



• 

• 
KERN COUNTY APCD AND OTHERS 

RESPONSE: 

EPA HAS STATED THAT NOX IS AN OZONE PRECURSOR IN KERN COUNTY 
AS IDENTIFIED IN THE MODELING ANALYSIS PERFORMED FOR THE PLAN 
UPDATE, AND THAT THE PLAN THEREFORE NEEDS TO INCLUDE CONTROLS 
FOR NOX. A JUNE 27, 1 986 LETTER FROM JUDITH AYRES, REGIONAL 
ADMINISTRATOR FOR EPA, TO JANANNE SHARPLESS, CHAIRWOMAN OF THE 
AIR RESOURCES BOARD, DISCUSSES THE NEED FOR NOX CONTROLS, AND 
CONCLUDES THAT ''THE PLAN DOES NOT MEET BASIC PLANNING 
REQUIREMENTS OF THE CLEAN AIR ACT AND THE CRITERIA FOR POST-
1 987 SIPS." 

-6-

RESPONSE: 

AS DESCRIBED IN THE STAFF REPORT, THE STAFF BELIEVES THAT 
SUFFICIENT INFORMATION IS AVAILABLE TO MAKE BASIC CONTROL 
STRATEGY DECISIONS FOR KERN COUNTY NOW. THE VALLEYWIDE STUDY, 
IF ADEQUATE FUNDS ARE SECURED, WILL TAKE YEARS TO COMPLETE 
AND MAY OR MAY NOT RESULT IN MORE CONCLUSIVE INFORMATION 
ABOUT KERN COUNTY CONTROL NEEDS. THE EPA HAS TESTIFIED THAT 
IT WILL IMPOSE ECONOMIC SANCTIONS AND A CONSTRUCTION BAN IN 
KERN COUNTY IF AN APPROVABLE PLAN IS NOT SUBMITTED AT THIS 
TIME • 

IN ORDER TO PROTECT THE PUBLIC HEALTH AND AVOID SANCTIONS, THE 
REQUIREMENTS OF THE CAA, I.E., IMPLEMENTATION OF RACMS AS 
EXPEDITIOUSLY AS PRACTICABLE AND DEMONSTRATION OF REASONABLE 
FURTHER PROGRESS IN THE INTERIM TO ATTAINMENT, MUST BE MET. 
COMPLIANCE WITH THESE REQUIREMENTS IS OVERDUE, AND CANNOT WAIT 
SEVERAL YEARS FOR THE COMPLETION OF A STUDY (SEE BETHLEHEM 
STEEL CORPORATION VS. EPA (7TH CIR. 1986) 782~2D 645, AT 
651 ) • 

9. ISSUE: 

EPA DOES NOT REQUIRE NOX CONTROLS AS AN OZONE STRATEGY. 
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1 0. ISSUE: 

THE PLAN ADOPTED BY THE KERN COUNTY APCD DEMONSTRATES RFP AND 
SATISFIES THE INTENT AND OBJECTIVES OF THE NONATTAINMENT AREA 
PLANNING REQUIREMENTS AND SHOULD THEREFORE BE SUBMITTED TO EPA 
WITHOUT MODIFICATION. 

KERN COUNTY, FRITO-LAY AND OTHERS 

RESPONSE: 

• AS INDICATED THROUGHOUT THE STAFF REPORT, THE ARB STAFF 
BELIEVES THE PLAN DOES NOT COMPLY WITH THE CAA REQUIREMENTS 
BECAUSE 1) IT DOES NOT CONTAIN ALL REASONABLY AVAILABLE 
MEASURES TO REDUCE EMISSIONS OF REACTIVE ORGANIC GASES AND 
OXIDES OF NITROGEN, THE PRECURSORS FOR THE FORMATION OF OZONE, 
AS REQUIRED BY SECTION 172 OF THE CLEAN AIR ACT; AND 2) THE 
PLAN DOES NOT FULFILL THE REQUIREMENTS OF SECTION 1 73 OF THE 
ACT IN THAT THE DISTRICT'S RULES FOR ITS PERMIT PROGRAM ALLOW 
EMISSION INCREASES DUE TO NEW AND MODIFIED SOURCES TO 
INTERFERE WITH REASONABLE FURTHER PROGRESS TOWARDS ATTAINMENT 
OF THE NAAQS FOR OZONE. EPA STAFF, IN ITS TESTIMONY, ALSO 
STATED THE PLAN WAS NOT IN COMPLIANCE WITH CAA REQUIREMENTS. 
THEREFORE, SUBMITTING THE PLAN AS ADOPTED BY THE KERN COUNTY 
BOARD, WOULD RESULT IN DISAPPROVAL OF THE PLAN BY EPA. THE 
STAFF REPORT DISCUSSES THIS ISSUE IN DETAIL. 

• 11. ISSUE: 

RECENT FUEL USE DATA SHOW A 28.5% REDUCTION IN NOX EMISSIONS 
IN THE CENTRAL KERN AREA; HOWEVER, LITTLE OR NO BENEFIT IS 
SEEN IN OZONE LEVELS. 

KERN COUNTY APCD AND OTHERS 

RESPONSE: 

THE EMISSIONS REDUCTIONS DATA ATTRIBUTED TO REDUCTIONS IN FUEL 
USE ACCOUNT FOR ONLY ABOUT ONE-THIRD OF THE TOTAL NOX 
EMISSIONS IN THE CENTRAL KERN AREA IN 1984. IF ALL SOURCES 
ARE CONSIDERED, THE REDUCTION IN NOX EMISSIONS IN THE CENTRAL 
AREA IS LESS THAN 10 PER CENT, NOT A 28.5% REDUCTION. A SMALL 
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CHANGE IN EMISSIONS IS EXTREMELY DIFFICULT TO CORRELATE WITH 
CHANGES IN MEASURED OZONE LEVELS BECAUSE OZONE LEVELS ALSO 
VARY DUE TO FLUCTUATIONS IN METEOROLOGICAL CONDITIONS. NO DATA 
WERE PRESENTED AT THE HEARING WHICH DEMONSTRATED THAT 
FLUCTUATIONS IN OZONE LEVELS WERE DUE TO THE CHANGES IN NOX 
EMISSIONS DESCRIBED, RATHER THAN TO OTHER FACTORS SUCH AS 
METEOROLOGY. 

1 2. ISSUE: 

• ARB STAFF AGREED WITH THE INVENTORY DATA IN THE DRAFT PLAN AND 
NOW WANTS TO UPDATE DATA IN THE FINAL PLAN. THIS IS 
INCONSISTENT WITH PRIOR COMMITMENTS. 

KERN COUNTY APCD AND OTHERS 

RESPONSE: 

• 

THE DISTRICT CHANGED THE EMISSIONS DATA IN THE FINAL PLAN SO 
THAT IT NO LONGER MATCHED THE DRAFT PLAN DATA AGREED TO BY THE 
DISTRICT STAFF, ARB STAFF, AND INDUSTRY. THE ARB STAFF'S 
PROPOSED REVISIONS TO THE INVENTORY INCLUDE INCORPORATION OF 
ACTUAL FUEL USE DATA FOR 1984 SIMILAR TO THAT USED IN THE 
DISTRICT'S FINAL PLAN. THE DISTRICT'S PLAN, HOWEVER, DID NOT 
MAINTAIN CONSISTENCY WITH THE JOINT ARB, DISTRICT AND INDUSTRY 
AGREED-UPON INVENTORY METHODS AND SURVEY RESULTS USED IN THE 
DRAFT PLAN. THE ARB'S INVENTORY CHANGES FOR 1982 AND 1984 
MERELY CORRECTED ERRORS AND OMISSIONS TO MAKE THE INVENTORY 
CONSISTENT WITH PREVIOUS AGREEMENTS WITH THE DISTRICT AND 
INDUSTRY. 

1 3. ISSUE: 

ARB'S EMISSION PROJECTIONS FOR 1995 ARE TOO HIGH, ARE NOT 
CONSISTENT WITH THE CURRENT DATA, AND AREN'T NEEDED. 

KERN COUNTY APCD, WOGA AND OTHERS 
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RESPONSE: 

• 

EMISSION ESTIMATES FOR 1995 ARE INCLUDED TO SATISFY A 
DEFICIENCY IN THE FINAL PLAN IDENTIFIED BY THE ENVIRONMENTAL 
PROTECTION AGENCY. SECTION 172(B)(3) OF THE CLEAN AIR ACT 
REQUIRES THE PLAN TO DEMONSTRATE REASONABLE FURTHER PROGRESS 
IN THE INTERIM UNTIL ATTAINMENT. IN ORDER TO PLOT ANY 
PROGRESS WHICH MAY RESULT FROM IMPLEMENTATION OF CONTROL 
MEASURES, PROJECTIONS THROUGH 1995 ARE NECESSARY. THERE IS 
ALWAYS SOME UNCERTAINTY IN PROJECTING FUTURE EMISSIONS. NO 
INFORMATION WAS PRESENTED ON ALTERNATIVE EMISSION FORECASTS . 
ARB'S GROWTH PROJECTIONS HAVE BEEN SCALED BACK BECAUSE OF THE 
CURRENT DOWNTURN IN OIL PRODUCTION AND KERN'S PRESENT 
DEPRESSED ECONOMIC SITUATION. CURRENT ASSUMPTIONS OF GROWTH 
RANGE FROM ZERO TO THREE PER CENT ANNUALLY DEPENDING ON SOURCE 
CATEGORY AND LOCATION, AND ARE DOCUMENTED ON PAGES 3 AND 4 OF 
THE TECHNICAL SUPPORT DOCUMENT (PAGES 212-213 OF THE STAFF 
REPORT). 

1 4. ISSUE: 

CONTROL OF NOX EMISSIONS MAY NOT REDUCE OZONE CONCENTRATIONS 
AND COULD RESULT IN HIGH OZONE CONCENTRATIONS IN THE URBAN 
POPULATION CENTERS OF KERN COUNTY. 

• KERN COUNTY APCD, WOGA, FRITO-LAY, CHEVRON, SHELL 
CALIFORNIA AND OTHERS 

RESPONSE: 

THE RESULTS OF ARB'S ONE DAY SIMULATIONS FOR THE PROPOSED 1987 
HYDROCARBON AND NOX CONTROL STRATEGIES SHOW OZONE BENEFITS IN 
THE BAKERSFIELD URBAN AREA EXCEPT FOR A SMALL AREA OF 
DISBENEFIT IN THE OILDALE SOURCE COMPLEX AREA. SEE PAGES 24 
THROUGH 32 OF THE STAFF REPORT FOR FURTHER DISCUSSION OF THIS 
ISSUE. 

1 5. ISSUE: 

ADDITIONAL CONTROLS ARE NOT NECESSARY TO ATTAIN THE OZONE 
STANDARD ON THE WEST SIDE. COMPLETE ELIMINATION OF STATIONARY 
SOURCES IN THE CENTRAL AREA WILL NOT RESULT IN ATTAINMENT. 
THE WEST AND CENTRAL PORTIONS OF THE COUNTY SHOULD BE TREATED 
SEPARATELY FOR DEVELOPING CONTROL STRATEGIES. 
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KERN COUNTY APCD, WOGA, FRITO-LAY, CHEVRON, SHELL 
CALIFORNIA AND OTHERS 

RESPONSE: 

• 
AIR QUALITY DATA FROM 1985, WHICH WAS NOT AVAILABLE WHEN KERN 
COUNTY PREPARED ITS PLAN, INDICATES AN INCREASE OF OZONE 
CONCENTRATIONS AND THE NUMBER OF EXCEEDANCES OF THE HEALTH
BASED OZONE STANDARD. UNLESS ATTAINMENT CAN BE DEMONSTATED BY 
1987, ADDITIONAL EMISSION REDUCTIONS ARE NEEDED TO PROVIDE FOR 
REASONABLE FURTHER PROGRESS TOWARDS ATTAINMENT. 

1 6. ISSUE: 

OTHER DISTRICTS THAT CONTRIBUTE TO THE PROBLEM DO NOT HAVE 
CONTROLS AS STRINGENT AS THOSE PROPOSED FOR KERN COUNTY. NEW 
CONTROLS WILL NOT BE ABLE TO CONTRIBUTE TO ATTAINMENT OF THE 
OZONE STANDARD BECAUSE OF THE HIGH LEVEL OF POLLUTANT 
TRANSPORT INTO KERN COUNTY. BACKGROUND CONCENTRATIONS SHOULD 
ALSO BE GIVEN DUE CONSIDERATION IN DEVELOPING CONTROL 
STRATEGIES. THE EFFECTS OF TRANSPORT OF POLLUTANTS FROM KERN 
COUNTY INTO THE SOUTHEAST DESERT AIR BASIN SHOULD ALSO BE 
CONSIDERED. 

• 
KERN COUNTY SUPERVISOR TRICE HARVEY, KERN COUNTY APCD, 
CHEVRON, GREATER BAKERSFIELD CHAMBER OF COMMERCE, FRITO
LAY, SHELL CALIFORNIA, CHINA LAKE NAVAL WEAPONS CENTER 
AND OTHERS 

RESPONSE: 

ONE DAY SIMULATIONS INDICATE THAT THE STAFF'S PROPOSED 
CONTROLS WOULD REDUCE THE OZONE STANDARD VIOLATIONS BY 1995, 
WHILE MEASURES IN THE ADOPTED KERN COUNTY PLAN WOULD INCREASE 
THEM. ALTHOUGH A VALLEYWIDE ANALYSIS IS NOT AVAILABLE, 
ATTAINMENT OF THE STANDARD MAY REQUIRE BOTH UPWIND AND LOCAL 
CONTROLS. AS STATED IN THE HEARING, THE BOARD HAS COMMITTED 
ITSELF TO THE SAN JOAQUIN VALLEY MODELING STUDY. THE PLAN 
REVISIONS PROPOSED BY THE STAFF WILL RESULT IN ALL REASONABLY 
AVAILABLE MEASURES BEING CONSIDERED. THUS, TRANSPORT OF 
POLLUTANTS INTO THE SOUTHEAST DESERT AIR BASIN WILL BE REDUCED 
TO THE MAXIMUM EXTENT FEASIBLE. 
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1 7. ISSUE: 

MULTI-DAY MODELING STUDIES HAVE LOWER UNCERTAINTIES THAN 
SINGLE DAY SIMULATIONS. THEREFORE, THE SAI RESULTS INDICATING 
OZONE INCREASES FROM NOX CONTROLS ARE MORE RELIABLE THAN THE 
ARB RESULTS INDICATING BENEFITS FROM NOX CONTROLS. 

KERN COUNTY APCD, CHEVRON AND OTHERS 

• RESPONSE: 

THE MULTI-DAY SIMULATION PERFORMED BY SAI INCORRECTLY 
PREDICTED THE HYDROCARBON TO OXIDES OF NITROGEN RATIO. FOR 
THIS REASON THE MULTI-DAY SIMULATION DOES NOT ACCURATELY 
DETERMINE THE RELATIVE BENEFITS OF HYDROCARBON OR OXIDES OF 
NITROGEN EMISSION CONTROLS. THE SINGLE DAY SIMULATION USED 
OBSERVED VALUES TO SPECIFY THE INITIAL CONDITIONS. THE STAFF 
CONCURS THAT THERE ARE UNCERTAINTIES INVOLVED IN THE SINGLE 
DAY SIMULATION, BUT THAT THEY DO NOT INVALIDATE THE 
QUALITATIVE CONCLUSION THAT BENEFITS ARE DERIVED FROM NOX 
CONTROLS. 

1 8. ISSUE: 

• 
THE ARB ROLE IN REVIEWING DISTRICT RULES OR THE SIP IS LIKE AN 
APPELLATE COURT REVIEWING A LOWER COURT'S DECISION, AND THE 
ARB MUST UPHOLD THE DISTRICT DETERMINATION, EVEN THOUGH IT MAY 
DISAGREE WITH THAT DECISION, IF SUBSTANTIAL EVIDENCE SUPPORTS 
SUCH DETERMINATION. 

MARVIN R. COSTON, DEPUTY COUNTY COUNSEL, KERN COUNTY 

RESPONSE: 

WHILE THE ANALOGY TO AN APPELLATE COURT IS FACIALLY APPEALING, 
THE ARB IS AN ADMINISTRATIVE BOARD COMPOSED OF NON-ATTORNEYS 
AND THERE IS NO LEGAL REQUIREMENT THAT COURT STANDARDS OF 
REVIEW BE IMPOSED UPON THE BOARD. INDEED, THE STATUTE ITSELF 
PROVIDES SUFFICIENT GUIDANCE REGARDING THE ROLE OF THE BOARD. 
THE DISTRICT DETERMINATION OF REASONABLY AVAILABLE CONTROL 
MEASURE IS CONCLUSIVE, UNLESS (AND THIS IS A MAJOR CAVEAT) THE 
BOARD FINDS IT WILL NOT MEET THE REQUIREMENTS OF THE CLEAN AIR 
ACT (H&SC SECTION 41651 ). AS THE AGENCY ULTIMATELY 
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• 

RESPONSIBLE FOR PREPARATION OF THE SIP (H&SC SECTION 39602), 
THE BOARD MUST MAKE AN INDEPENDENT DETERMINATION OF WHAT THE 
CLEAN AIR ACT REQUIRES THE SIP TO CONTAIN. THE BOARD THEN 
EXAMINES THE MEASURES ADOPTED BY THE DISTRICT TO DETERMINE 
WHETHER THEY ADEQUATELY FULFILL THESE LEGAL REQUIREMENTS. IN 
DOING SO THE BOARD IS DIRECTED TO HEAR TESTIMONY AND WEIGH ALL 
THE EVIDENCE PRESENTED, AND NOT SIMPLY TO RE-EXAMINE THE 
RECORD BEFORE THE DISTRICT (H&SC SECTIONS 41502 AND 41650). 
THUS, IT IS CLEAR FROM THE STATUTE THAT THE BOARD MUST 
INDEPENDENTLY DECIDE WHETHER THE CLEAN AIR ACT REQUIREMENTS 
HAVE BEEN MET. AS WITH OTHER BOARD DECISIONS, THIS 
DETERMINATION MUST BE SUPPORTED BY SUBSTANTIAL EVIDENCE IN THE 
RECORD SO THAT IT IS NOT ARBITRARY, CAPRICIOUS, OR AN ABUSE OF 
DISCRETION. 

1 9. ISSUE: 

BECAUSE THE DETERMINATION OF SIP ADEQUACY MUST BE MADE ON THE 
BASIS OF "CONFLICTING DATA SUBJECTIVELY INTERPRETED", THE ARB 
SHOULD DEFER TO THE DISTRICT'S INTERPRETATIONS UNLESS THEY ARE 
CLEARLY ERRONEOUS. 

MARVIN R. COSTON 

• 
RESPONSE: 

AGAIN, THE BOARD IS NOT AN APPELLATE COURT SUBJECT TO COURT 
STANDARDS OF REVIEW, BUT HAS BEEN DIRECTED BY THE LEGISLATURE 
TO SUBMIT A PROPER AND COMPLETE SIP TO THE EPA IN ORDER TO 
FULFILL THE REQUIREMENTS OF THE CLEAN AIR ACT. IN WEIGHING 
THE EVIDENCE PRESENTED BY ALL INTERESTED PARTIES, INCLUDING 
THE DISTRICT AND THE EPA, WHICH IS AFTER ALL THE EXPERT 
FEDERAL AGENCY SPECIFICALLY CHARGED WITH IMPLEMENTATION OF THE 
CLEAN AIR ACT, THE BOARD MUST EXERCISE ITS INDEPENDENT 
JUDGMENT. THE STATUTE REQUIRES THE TAKING OF TESTIMONY, I.E., 
THE DEVELOPMENT OF AN ADMINISTRATIVE RECORD SEPARATE AND APART 
FROM THE RECORD BEFORE THE DISTRICT, AND THE STATUTE DIRECTS 
THE BOARD, "BASED UPON THE RECORD OF THE PUBLIC HEARING" (H&SC 
SECTION 41502(c)) TO MAKE ITS DETERMINATION. THE LEGISLATURE 
SET FORTH OTHER EXPLICIT REQUIREMENTS REGARDING THE FINDINGS 
WHICH THE BOARD MUST PREPARE TO SUPPORT ITS ACTION, AND WHILE 
THESE REQUIREMENTS ARE SUBSTANTIVELY AND PROCEDURALLY 
RIGOROUS, THEY NOWHERE REQUIRE THE BOARD TO 



-13-

• 

DETERMINE THAT THE DISTRICT'S INTERPRETATIONS ARE 
"UNREASONABLE" OR NOT SUPPORTED BY ANY RATIONAL EVIDENCE BUT 
RATHER THAT THESE INTERPRETATIONS DO NOT SATISFY THE FEDERAL 
STATUTE. THE BOARD MUST EXERCISE ITS INDEPENDENT JUDGMENT 
REGARDING THE REQUIREMENTS OF THE CLEAN AIR ACT AND THEN, 
AFTER CAREFULLY WEIGHING ALL OF THE TESTIMONY, DETERMINE FOR 
ITSELF WHETHER THE DISTRICT DETERMINATIONS MET THOSE 
REQUIREMENTS. ACCORDINGLY, THE ARB IS NOT BOUND BY THE 
DISTRICT DETERMINATION THAT NOX CONTROLS ARE NOT APPROPRIATE 
IF IN THE BOARD'S JUDGMENT THE EVIDENCE PRESENTED AT THE 
HEARING DOES NOT SUPPORT THIS CONCLUSION• 

COMMENTS IN SUPPORT OF THE BOARD'S ACTION: 

20. THE KERN COUNTY BOARD ADOPTED A WEAKENED PLAN WHICH DOES 
NOT CONTAIN REASONABLE MEASURES NECESSARY TO REDUCE OZONE 
CONCENTRATIONS. THE PERMIT PROGRAM MAY LEAD TO INCREASED 
LEVELS OF EMISSIONS. EMISSIONS THAT ORIGINATE IN KERN COUNTY 
(AS COMPARED TO EMISSIONS TRANSPORTED INTO THE COUNTY) 
CONTRIBUTE SIGNIFICANTLY TO THE COUNTY'S AIR POLLUTION 
PROBLEMS. THE COSTS OF PROPOSED CONTROL MEASURES ARE 
REASONABLE WHEN COMPARED TO OTHER CONTROL MEASURES. 

SIERRA CLUB 

• 21. SINCE NOX IS A SIGNIFICANT OZONE PRECURSOR, IT IS 
IMPORTANT TO FURTHER REDUCE NOX EMISSIONS. 

AMERICAN LUNG ASSOCIATION OF KERN COUNTY 

THE FOLLOWING COMMENTS PRESENTED BY THE ENVIRONMENTAL 
PROTECTION AGENCY SUPPORT THE ARB STAFF'S RECOMMENDATIONS AND 
THE BOARD'S ACTION: 

22. EPA SUPPORTS THE CONCLUSIONS AND RECOMMENDATIONS MADE BY 
THE ARB STAFF ON THE MODEL'S RESULTS. THE PLAN ADOPTED BY 
KERN COUNTY DOES NOT FULFILL THE REQUIREMENTS OF THE CLEAN AIR 
ACT. 



Stote of Califomia 

Memorandum 

To . Dme September 23, 1986~Gc"don Van Vleck 
__.- •~.zcretary 

Subject: Filing of NoticeResources Agency 
of Decisions of 
the Air Resources 
Board 

• 

• 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions 
and response to environmental comments raised during the comment 
period. 

ATTACHMENTS 
86-76 



State of California 

Memorandum ---~ Gordon Van Vleck 
Secretary 
Resources Agency 

~~ 
Hoard Secretary 

from Air Resovces Board 

Dote , (na..J... 1:11 lfff? 

F:isJbjitdl;g of Notice of 
Decisions of the Air 
Resources Board 

• 
Pursuant to Title 17, Section 60007 (b), and in 

compliance with Air Reso·c1rces Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions 
and response to environmental comments raised during the comment 
period. 

ATTACHMENTS 
~(.,- 7(,, 

f{,-IOi./ 

-- -< 8'7-/'I 

• 



5tote Of ~lifornio 

Memorandum 

Dote..., Gordon Van Vleck 'October 23, 1986 
Secretary for Resources 

Subject' Withdrawal ot Noti Ce 

of 
Oecis1ons ot the 
Air Resources 
Board 

From 

On September 23, 1986 the Air Resources Board forwarded to you for 
post;ng its notice of decisions and responses to envirorvnental issues raised 
during the c0111t1ent period with regard to the Kern County Nonattainment Area 
Plan pursuant to Public Resources Code Section 21O8O.5(d)(2)(v) and Title 17, 
Cahfornia Administrative Code, Section 6OOO7(b), (copies attached). Because 
certain of these actions may be reconsidered, the ARB hereby withdraws the 

• September 23 notice of decisions and responses to environmental issues. 

Please call Leslie Krinsk, ARB Staff Counsel, at 322-2884 if you have 
any questions regarding this matter. 

Attachments 

• 

RECE!VCO 
1HE RESOURCES AGENCY 

OCT %;_; iSo6 

Office of the Secretary 



• 

State of California 
AIR RESOURCES BOARD 

Resolution 86-77 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

WHEREAS, a solicited research proposal, Number 126-18, entitled "Monitoring 
Program for Estimation of Dry Acidic Gas and Aerosol Deposition in 
California," has been submitted by Desert Research Institute; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 126-18, entitled "Monitoring Program for Estimation of 
Dry Acidic Gas and Aerosol Deposition in California," submitted by 
Desert Research Institute, for a total amount not to exceed $1,430,606. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 126-18, entitled "Monitoring Program for Estimation of 
Dry Acidic Gas and Aerosol Deposition in California,'' submitted by 
Desert Research Institute, for a total amount not to exceed $1,430,606. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$1,430,606. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-77, as adopted by 
the Air Resources Board, 



ITEM NO.: 86-11-6 (b) (1) 

DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

• 
ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

Research Proposal No. 126-18 entitled "Monitoring Program 
for Estimation of Dry Acidic Gas and Aerosol Deposition in 
California" 

Adopt Resolution 86-77 approving Proposal No. 126-18 for 
funding in an amount not to exceed $1,430,606 • 

The objective of this project is to establish and operate 
for one year a network of comprehensive meteorological and 
aerometric measurements to estimate dry deposition 
throughout California. This network would form the basis 
for an ongoing, long-term dry deposition monitoring program 
to be continued by ARB. 

The Kapiloff Acid Deposition Act of 1982 requires the Board 
to establish and operate a statewide, long-term monitoring 
network to detect and measure levels and effects of acid 
deposition. Accordingly, the Board established a long-term 
wet deposition monitoring network in 1983, and this network, 
now consisting of 35 stations statewide, has been operating 
successfully for three years. However, in 1982, methods for 
measuring dry deposition were not sufficiently developed to 
establish a routine dry deposition monitoring network. 
Therefore, beginning in 1983 the Board undertook a series of 
projects to select, test, and, as necessary develop a 
suitable approach for estimating dry deposition in 
California. In early 1984, ARB sponsored a workshop on dry 
deposition to obtain recommendations on the most feasible 
course to follow for developing a routine monitoring 
network. Based on the results of that workshop the ARB, 
with the advice and concurrence of its Scientific Advisory 
Committee, adopted the approach of measuring atmospheric 
concentrations of acidic material and inferring the 
deposition flux using meteorological methods. Subsequent 
studies sponsored by the Board and by others have focused on 
the development of methods for measuring nitric acid and 
other important compounds in the atmosphere, and culminated 
in the Board's Nitrogen Species Measurement Methods 



Resolution 86-77 

• 

• 

-2- September 25, 1986 

Comparison Study. Related research sponsored by the Board 
and carried out simultaneously has included studies of: 
acidic particles in the atmosphere and using leaf washing as 
a direct measure of particle deposition, using the virtual 
dichotomous impactor to measure nitric acid and particle 
nitrate concentrations, and developing methods for measuring 
atmospheric concentrations of hydrochloric and sulfuric 
acids. In part because of the success of these early Board
sponsored development studies, the Board was able to 
sponsor, beginning in 1986, the establishment of a nine site 
monitoring network for acid gases and particles in the South 
Coast Air Basin. That network was set up and is being 
operated for a period of one year by a research team at 
Caltech • 

The objective of this project is to establish and operate a 
network designed to provide comprehensive measurements of 
acidic species and meteorology to estimate the spatial and 
temporal variability of dry deposition throughout the state 
for twelve months beginning in July 1987. In addition, the 
contractor will provide all necessary documentation to 
support subsequent operation of the network by ARB. The 
network is designed to represent a wide cross section of 
California in terms of geographic location and physical 
characteristics. The attached map indicates the sites 
included in this project. 

The Desert Research Institute would be the prime contractor 
and would be responsible for overall project management, 
equipment procurement and testing, site installation, field 
operations, continuous data processing, and data management. 
Environmental Research and Technology Inc., as a 
subcontractor to DRI, would be responsible for substrate 
preparation, the major amount of sample analysis, and data 
processing. Dr. John Watson, Associate Research Professor 
at the Energy and Environmental Center of ORI, will be the 
program manager. Dr. Kochy Fung from ERT is proposed as 
laboratory operations manager. 

This project will be among the first of its kind in the 
nation. In addition it will be the first statewide network 
in California established to provide routine, long-term data 
on dry acid deposition. Complementary efforts now being 
planned by the U.S. Environmental Protection Agency and the 
Electric Power Research Institute provide for nationwide 
monitoring networks to begin operation in 1987, with several 
stations located in California. 



Desert Research Institute 

"Monitoring Program for Estimation of 
Dry Acidic Gas and Aerosol Deposition in California," 

BUDGET ITEMS: 

• 
Salaries $203,352 
Benefits 51,659 
Supplies 65,006 
Other Cos~s1 301,099 
Equipment 322,700 
Travel 35,414 

TOTAL, Direct Costs $ 979,230 
TOTAL, Indirect Cost 451,376 

TOTAL PROJECT COST $1,430,606 
============================= 

• 1 Includes $220,499 for chemical analysis of approximately 28,000 samples, 
and $35,100 for data processing 

2 Includes $135,650 for nine aerosol/gas samplers, $34,565 for meteorological 
equipment, $27,810 for data loggers, $55,395 for shelters, ozone monitors, 
and wet/dry bucket samplers, and $31,091 for spare parts 



PROPOSED 

ACID DEPOSITION MONITORING 

NETWORK 

• 

Figure 1 Proposed Locations of CADMP Phase II 
Sampling Sites in California 



State of California 
AIR RESOURCES BOARD 

Resolution 86-78 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

WHEREAS, a solicited research proposal, Number 124-18, entitled "South Coast 
Air Quality Study (SCAQS) Sampler," has been submitted by AeroVironment, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 124-18, entitled "South Coast Air Quality Study (SCAQS) 
Sampler," submitted by AeroVironment, Inc. for a total amount not to 
exceed $198,216. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 

• approves the following: 

Proposal Number 124-18, entitled "South Coast Air Quality Study (SCAQS) 
Sampler," submitted by AeroVironment, Inc. for a total amount not to 
exceed $198,216. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$198,216. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-78, as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM: 86-11-6 (bl (21
DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 124-18 entitled "Southern California 
Air Quality Study Sampler" 

Adopt Resolution 86-78 approving Proposal No. 124-18 for 
funding in an amount not to exceed $198,216. 

The purpose of this project is to provide for the design, 
construction and testing of air sampling equipment for ARB's 
nine intensive (Type B) monitoring stations to be operated 
as part of the Southern California Air Quality Study • 

The Air Resources Board has been planning an intensive study 
of air quality in the South Coast Air Basin (SoCAB) since 
late 1984. The overall goal of the Southern California Air 
Quality Study (SCAQS) is to develop a comprehensive and 
properly archived air quality and meteorological data base 
for the South Coast Air Basin that can be used to test, 
evaluate and improve elements of air quality simulation 
models for oxidants, PM10, fine particles, toxic air 
contaminants, and acidic species. 

Under this proposal, AeroVironment (AV) would build air 
samplers for ARB's nine "Type B" monitoring sites, with 
modules to collect gases, fine particles (<2.0 micrometers 
diameter), and inhalable particles (<10 micrometers 
diameter). AV would first construct two prototype samplers 
and test them to evaluate accuracy and precision. After the 
prototypes are accepted by ARB, seven more samplers would be 
constructed. AV would conduct side-by-side tests of all 
samplers to ensure that they operate in an equivalent 
manner. The nine samplers would then be operated at the 
Type B sites by AV personnel under an existing ARB contract 
with AeroVironment. 

The proposed work is a part of the ARB's core program for 
SCAQS. The sampler design, construction, and testing are 
currently on the critical path in the overall SCAQS plan. 
The research results from SCAQS will aid the Board in making 
decisions related to control strategies in the SoCAB. 

The principal investigator for this project" is Mr. David 
Wilbur, and the contractor is AeroVironment. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-79 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 

• 
and 

WHEREAS, a solicited research proposal, Number 122-18, entitled "Evaluation of 
Methods for Measurement of Snowfall and Collection of Snow for Chemical 
Analysis," has been submitted by the U. S. Department of Agriculture, Forest 
Service; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 122-18, entitled "Evaluation of Methods for Measurement 
of Snowfall and Collection of Snow for Chemical Analysis," submitted by 
the U. S. Department of Agriculture, Forest Service for a total amount 
not to exceed $113,000. 

• NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 122-18, entitled "Evaluation of Methods for Measurement 
of Snowfall and Collection of Snow for Chemical Analysis," submitted by 
the U. S. Department of Agriculture, Forest Service for a total amount 
not to exceed $113,000. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$113,000. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-79, as adopted by 
the Air Resources Board. 



ITEM NO.: 86-11-6 (b) (3) 
DATE: September 4, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

Research Proposal No. 122-18 entitled "Evaluation of Methods 
for Measurement of Snowfall and Collection of Snow for 
Chemical Analysis.'' 

Adopt Resolution 86-79 approving Proposal No. 122-18 for 
funding in an amount not to exceed $113,000. 

The purpose of this study is to evaluate methods for the 
collection of snow samples for chemical analysis and 
measurement of snowfall volume for use in routine monitoring 
of atmospheric deposition at a high elevation site. 

The Sierra Nevada range is of particular interest due to the 
sensitivity of Sierra lakes to the effects of acid 
deposition. Snow accounts for up to 95% of the total 
precipitation at these sites and is the major pathway for 
acidic deposition. The standard wet/dry buckets which are 
currently used in most deposition monitoring networks are 
ill-suited for collecting snow. The large amounts of 
snowfall in some areas of California can cause frequent 
overflows of the collection buckets and collected snow can 
be blown out of the wet bucket or into the ''dry'' bucket by 
strong winds. Additionally, the resistance grid sensors can 
fail to activate during cold windy events. In addition to 
difficulties in collecting representative snow samples, 
large errors can exist in measurements of snowfall by 
standard rain gauges, particularly in areas subject to high 
winds. 

A field study will be conducted in the winter of 1986-87 by 
the U.S. Forest Service and the University of California, 
Santa Barbara to evaluate the performance of precipitation 
gauging systems. The study will be conducted at the 
research facilities located at the Central Sierra Snow 
Laboratory in Soda Springs and at the Mammoth Mountain site. 
Snowfall will be measured by various methods and relative 
collection rates of different methods will be determined. 
The effect of various sampling periods (event, weekly, etc.) 
and sample storage and handling procedures upon the accuracy 
and precision of the snowfall measurements and chemical 
analyses will investigated. Evaluated methods would be used 



Resolution 86-79 

• 

• 

-2- September 25, 1986 

by the ARB in the existing statewide, long-term monitoring 
network to determine the temporal and spatial variability of 
acid (snow) deposition. In addition, replicate snow core 
samples of the annual snowpack will be collected in late 
winter at about ten sites in the Sierra Nevada and the San 
Bernardino Mountains in order to determine the spatial 
distribution of snow chemistry. 

The research contractor is U. S. Department of Agriculture, 
Forest Service. The Principal Investigator is Dr. Neil 
Berg • 



------B U D G E T 

U.S. Department of Agriculture, Forest Service 

"Evaluation of Methods for Measurement of Snowfall 
and Collection of Snow for Chemical Analysis'' 

BUDGET ITEMS: 

• 
Salaries $44,403 
Benefits 9,459 
Supplies1 10,405 
Other ~osts2 8,700 
Travel 10,200 
Equipment4 25,800 

TOTAL, Direct Costs $108,967 
TOTAL, Indirect Cost 4,033 

TOTAL PROJECT COST $113,000 

• 
1 Includes $4,200 for field and office supplies and $5,705 for chemical 

supplies • 

2 Includes $7,200 for computer use 

3 Includes travel cost of $9,000 for the field study 

4 Includes $12,000 for five precipitation gauges, $6,150 for three data 
recording systems and $4,750 for three sets of meteorological instruments 



State of California 
AIR RESOURCES BOARD 

Resolution 86-80 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 

• 
and 

WHEREAS, a solicited research proposal, Number 120-18, entitled "Development 
of an Inventory of Materials Potentially Sensitive to Ambient Atmospheric 
Acidity in the South Coast Air Basin," has been submitted by Valley Research 
Corporation; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 120-18, entitled "Development of an Inventory of 
Materials Potentially Sensitive to Ambient Atmospheric Acidity in the 
South Coast Air Basin,'' submitted by Valley Research Institute, for a 
total amount not to exceed $248,624. 

• NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 120-18, entitled "Development of an Inventory of 
Materials Potentially Sensitive to Ambient Atmospheric Acidity in the 
South Coast Air Basin," submitted by Valley Research Institute, for a 
total amount not to exceed $248,624. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$248,624. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-80, as adopted by 
the Air Resources Board. 

Harold. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-11-6 (bl (4) 
DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 120-18 entitled "Development of an 
Inventory of Materials Potentially Sensitive to Ambient 
Atmospheric Acidity in the South Coast Air Basin." 

Adopt Resolution 86-80 approving Proposal No. 120-18 for 
funding in an amount not to exceed $248,624 • 

The purpose of this study is to develop a comprehensive 
inventory of exposed materials that are potentially 
sensitive to acid deposition for the South Coast Air Basin 
(SoCAB). 

The Kapiloff Acid Deposition Act requires the Air Resources 
Board to assess the economic impact of acid deposition upon 
materials as a part of a comprehensive research program to 
determine the nature, extent, and potential effects of acid 
deposition in California. This study, together with others 
sponsored by the Board, the Electric Power Research 
Institute, and the National Acid Precipitation Assessment 
Program (NAPAP), should provide the necessary information to 
prepare an overall economic assessment of the damages to 
materials in the SoCAB as a result of acid deposition • 

Under this proposal Valley Research Corporation (VRC) will 
develop an inventory of exposed materials for residential 
and non-residential buildings and for non-building 
materials. The inventory of the residential buildings will 
be developed by conducting telephone surveys of 1,500 
households and field surveys of 200 households. The 
inventory of multi-family residential buildings and non
residential buildings will be conducted using aerial photo 
analysis. The inventory of non-building materials 
(infrastructure) would be developed by conducting a limited 
survey and by using engineering calculations. VRC proposes 
to extrapolate the inventory to the entire SCAB using the 
building count-method recommended by NAPAP. 



Valley Research Corporation 

''Development of an Inventory of Materials 
Potentially Sensitive to Ambient Atmospheric 

Acidity in the South Coast Air Basin" 

• BUDGET ITEMS: 

Salaries 
Benefits 
Supplies 
Other Cost1 
Travel 

TOTAL, Direct Costs 
TOTAL, Indirect Cost 

$118,564 
39,294 

1,100 
22,500 
9,510 

$190,968 
57,656 

TOTAL PROJECT COST $248,624 
==--========================= 

• 
1 Includes aerial photography, computer time, word processing, reproduction 



State of California 
AIR RESOURCES BOARD 

Resolution 86-81 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 

• 
and 

WHEREAS, a solicited research proposal, Number 114-18, entitled "Conference to 
Develop Recommendations for a Plan for Research to Determine the Effects of 
Acid Deposition and Other Air Pollutants on California Forests," has been 
submitted by Humboldt State University Foundation; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 114-18, entitled "Conference to Develop Recommendations 
for a Plan for Research to Determine the Effects of Acid Deposition and 
Other Air Pollutants on California Forests" submitted by Humboldt State 
University Foundation, for a total amount not to exceed $35,000. 

• NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 114-18, entitled "Conference to Develop Recommendations 
for a Plan for Research to Determine the Effects of Acid Deposition and 
Other Air Pollutants on California Forests" submitted by Humboldt State 
University Foundation, for a total amount not to exceed $35,000. 

BE IT FURTHER RESOLVED, that the Executive Office is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contrats for the research effort proposed herein in an amount not to exceed 
$35,000. 

:r: hereby certify that the above 
is a true and correct copy of 
Resolution 86-81, as adopted by 
the Air Resources Board. 



• ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 86-11-6 (bl (5) 
DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 114-18 entitled "Conference to Develop 
Recommendations for a Plan for Research to Determine the 
Effects of Acid Deposition and Other Air Pollutants on 
California Forests" 

Adopt Resolution 86-81 approving Proposal No. 114-18 for 
funding in an amount not to exceed $35,000. 

The objectives of this study are: (1) to review the 
literature and summarize what is known about the effects of 
atmospheric deposition on forests, (2) to identify and 
summarize ongoing research in this area, and (3) to provide 
expert assistance in designing a study plan for California 
that would allow for an assessment of the impact of acidic 
deposition and other air pollutants on forests in the state. 

To meet these objectives the proponents plan to convene a 
workshop to include experts in the fields of forest ecology 
and air pollution and acid deposition effects, The 
proponents will synthesize a research plan based on review 
papers provided by the workshop participants and on focused 
discussion during the two-day session. 

The contractor is Humboldt State University Foundation and 
the principal investigator is Dr. Susan Bicknell. 



Humboldt State University Foundation 

"Conference to Develop Recommendations for a Plan for Research 
to Determine the Effects of Acid Deposition and 

Other Air Pollutants on California Forests'' 

BUDGET ITEMS: 

• Salaries $9,898 
Benefits 2,734 
Suppliys &Expenses 4,500 
Travel 10,303 
Other Costs2 3,000 

TOTAL, Direct Costs $30,435 
TOTAL, Indirect Cost 4,565 

TOTAL PROJECT COST $35,000 
=========---================== 

l Includes travel and per diem for symposium participants 
2 Honoraria for symposium participants 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 86-82 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

• 
WHEREAS, an unsolicited research proposal, Number 130-18, entitled "Vegetation 
Process Studies," has been submitted by the University of California, Los 
Angeles; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 130-18, entitled ''Vegetation Process Studies,'' submitted 
by the University of California, Los Angeles, for a total amount not to 
exceed $190,031. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 

• approves the following: 

Proposal Number 130-18, entitled ''Vegetation Process Studies,'' submitted 
by the University of California, Los Angeles, for a total amount not to 
exceed $190,031. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$219,398. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-82, as adopted by 
the Air Resources Board. 

retary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-11-6 (b) (6) 
DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 130-18 entitled ''Vegetation Process 
Studies" 

Adopt Resolution 86-82 approving Proposal No. 130-18 for 
funding in an amount not to exceed $219,398. 

110, o3 I 

This project is a continuation of work started in 1984 as 
part of the Board's Integrated Watershed Study at Sequoia 
National Park. The project includes both field and 
laboratory research to assess and document the potential for 
damage to vegetation due to acid deposition in the Sierra 
Nevada. 

Under this proposal, current studies would be continued at 
two sites in the Park: Emerald Lake (9200') and Log Meadow 
(6500'). The specific tasks to be completed as part of this 
study are: (1) determination of biomass and productivity of 
major vegetation types; (2) determination of pools and 
fluxes of nitrogen, phosphorus, sulfur and aluminum in 
vegetation; (3) investigation of vegetation response to 
aluminum toxicity (potentially caused by acid deposition) 
through a series of lab experiments; and (4) integration of 
four years of field data at these two sites. 

The investigators will also participate in a modeling 
exercise to include the vegetation data in a biogeochemical 
analysis of the Emerald Lake Watershed to try to assess 
response of the whole ecosystem to potential changes in acid 
deposition. 

The contractor will be the University of California at Los 
Angeles and the principal investigator will be Dr. Phillip 
Rundel. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-83 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

• 
WHEREAS, an unsolicited research proposal, Number 131-18, entitled "Analysis 
and Interpretation of the 1985 ARB Projects in Sequoia National Park,'' has 
been submitted by Dr. Leonard O. Myrup; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 131-18, entitled" Analysis and Interpretation of the 
1985 ARB Projects in Sequoia National Park,'' submitted by Dr. Leonard O. 
Myrup, for a total amount not to exceed $8,000. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 

• approves the following: 

Proposal Number 131-18, entitled "Analysis and Interpretation of the 
1985 ARB Projects in Sequoia National Park," submitted by Dr. Leonard 0. 
Myrup for a total amount not to exceed $8,000. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$8,000. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-83, as adopted by 
the Air Resources Board. 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM: 86-ll-6 (b) (7) 

DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 131-18 entitled "Analysis and 
Interpretation of the 1985 ARB Projects at Sequoia 
National Park" 

Adopt Resolution 86-83 approving Proposal No. 131-18 for 
funding in an amount not to exceed $8,000. 

The purpose of this study is to integrate and assess the 
results from coordinated air quality studies carried out in 
Sequoia National Park. 

In 1985 the ARB funded four atmospheric transport and 
deposition studies at Sequoia National Park. Preliminary 
results of these studies were presented at a workshop at 
Sequoia National Park in January, 1986 and at a second 
workshop organized by ARB staff in March, 1986. Through 
discussions at these workshops, it has become clear that a 
need exists to integrate the results of the four studies 
before further research approaches can be formulated. This 
proposal is in response to that need. 

The proponents will review the four reports submitted by the 
individual contractors, integrate the data from the four 
studies, and then interpret the integrated data set. They 
will identify and document similarities and differences in 
the data between any of the four studies, and will attempt 
to resolve any areas of apparent disagreement. They will 
prepare a report describing their findings, and will prepare 
a list of recommended research needed to fill gaps or 
resolve areas of conflict between results from different 
researchers. 

The principal investigators and contractors are Ors. Leonard 
Myrup and Robert Flocchini. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-84 
September 25, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

• WHEREAS, an augmentation proposal, Number 030-4A, entitled "A Study of the 
Influence of Sediments in Buffering Aquatic Systems and Development of a Model 
of the Acidification Process," has been submitted by the University of 
California, Berkeley; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

• 
Proposa 1 Number 030-4A, entitled "A Study of the Influence of Sediments 
in Buffering Aquatic Systems and Development of a Model of the 
Acidification Process," submitted by the University of California, 
Berkeley, for a total amount not to exceed $39,760 • 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 030-4A, entitled "A Study of the Influence of Sediments 
in Buffering Aquatic Systems and Development of a Model of the 
Acidification Process," submitted by the University of California, 
Berkeley, for a total amount not to exceed $39,760, 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$46,591. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-84, as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-11-6 (b) (Bl 
DATE: September 25, 1986 

State of California 
AIR RESOURCES BOARD 

Augmentation Proposal No. O3O-4A entitled "A Study 
of the Influence of Sediments in Buffering Aquatic Systems 
and Development of a Model of the Acidification Process" 

Adopt Resolution 86-84 approving Proposal No. O3O-4A for 
funding in an amount not to exceed $46~591. 

3·1, 7.,0 

This proposal is a request to augment an existing ARB 
Contract, No. A4-O42-32, to include additional time and 
funds to complete a modified and extended scope of work. 
The contractors have been involved in the collection of 
field data on sediment-water column exchange at three high
elevation lakes of the Sierra Nevada for three field 
seasons. 

The objective of the original study (Contract No. A4-O42-
32), begun in July 1984, was to study and quantify the 
sediment-water column exchange processes of three lakes in 
the Sierra Nevada and to investigate how these processes 
influence the buffering capacity/alkalinity of these lakes. 
This information is believed to be essential to our 
understanding of the sensitivity and susceptibility of low
alkalinity lakes in California to acidification. The 
objective remains unchanged. Based on preliminary results, 
however, the contractor identified and the ARB staff 
concurred with the need for additional (under-the-ice) 
samples in order to develop and validate a computer model of 
lakewater and sediment alkalinity in order to meet the 
overall objective. 

The project is designed to investigate the role that lake 
sediments play in neutralizing acid inputs to sensitive 
Sierra lakes. The contractors studied this question by 
collecting samples of sediments, pore water in the 
sediments, and overlying lake water. They have also 
performed experiments in the laboratory to understand the 
rates at which sediments provide buffering material to the 
overlying water. These field and laboratory data are being 
used to validate a model being formulated to explain how 
sediments interact with lakewater to buffer acids. 



Resolution 86-84 

• 

• 

-2- September 25, 1986 

The ARB staff and Scientific Advisory Committee recommended 
that this additional work be completed and that the 
supplemental set of under-the-ice sediment pore water 
samples be analyzed. This will require that the contractors 
receive additional funds for personnel and equipment and 
more time to run the models and to complete the final 
report. The result of this additional effort will be a more 
complete, semi-quantitative understanding of the importance 
of sediments in buffering acidic inputs to sensitive 
subalpine lakes in the Sierra Nevada. The ARB staff and the 
Scientific Advisory Committee did consider the alternative 
of augmenting the project after the funds were exhausted but 
determined that the delay caused would be unacceptable since 
the results of this study are needed as input to other 
projects already in place • 

The principal investigators are Drs. John Harte and 
Ronald Amundson • 



University of California, Berkeley 

"A Study of the Influence of Sediments in 
Buffering Aquatic Systems and Development of a 

Model of the Acidification Process" 

BUDGET ITEMS: 

• Salaries 
Benefits 
Supplies &Expenses 
Travel 

TOTAL, Direct Costs 
TOTAL, Indirect Cost 

$17,369 
3,776 

15, 000* 
-0-

$36,145 
10,446 

TOTAL PROJECT COST $46, 591 31, ,•t,O 
=====================--== 

* Includes water analyses, computer time and publication expenses 

• 



State of california 
AIR RESOURCES BOARD 

Resolution 86-85 

September 25, 1986 

Agenda Item No.: 86-11-2 

WHEREAS, on July 25, 1985, pursuant to Health and Safety Code Section 
39662, the Air Resources Board (ARB or the "Board") identified ethylene 
dibromide as a toxic air contaminant for which there is not sufficient 
available scientific evidence to support the identification of a threshold 
exposure level below which no significant adverse health effects are 
anticipated (Title 17, california Administrative Code, Section 93000);

• WHEREAS, following identification of ethylene dibromide as a toxic air 
contaminant, the staff prepared for the Board's review a report titled 
"The Need for Controlling Airborne Ethylene Dibromide" (the "Report") 
which addresses the present and future uses and emissions of ethylene 
dibromide, the exposure to and risk from ethylene dibromide, the physical 
and chemical characteristics of ethylene dibromide in the ambient air, and 
the potential for development of ethylene dibromide control measures; 

WHEREAS, the people of california were exposed to an annual average 
ambient ethylene dibromide concentration of approximately six parts per 
trillion in 1985; 

• 
WHEREAS, the Department of Health Services (OHS) concluded in its health 
effects evaluation that the added lifetime cancer risk from ambient 
ethylene dibromide exposure ranges from 1.02 to 5.53 excess cases per 
million people continuously exposed to ten parts per trillion ethylene 
dibromide; 

WHEREAS, the Scientific Review Panel, established pursuant to Health and 
Safety Code Section 39670, found that the OHS' estimates of ethylene 
dibromide risk "•••are reasonable, appropriately conservative, and are 
based on valid scientific judgment"; 

WHEREAS, recent federal regulations affecting the use of ethylene 
dibromide (restrictions on its use as a pesticide and restrictions on lead 
content in gasoline} are expected to reduce the 1985 emission levels 
approximately 70 percent by 1990; 

WHEREAS, in the absence of additional control measures for ethylene 
dibromide, the range of individual cancer risk from exposure to ambient 
concentrations of ethylene dibromide in California in the year 1990 is 
estimated to be below one excess lifetime cancer case per million persons; 



WHEREAS, ethylene dibromide emissions from the use of leaded vehicular 
fuel is expected to decline significantly in the future without ARB 
adoption of control measures, and there are no other sources of ethylene 
dibromide emissions that the ARB or the local districts have clear 
authority to regulate under the Health and Safety Code; 

WHEREAS, the staff has recommended in the Report that additional ethylene 
dibromide control measures should not be developed at this time, but that 
oonitoring of ambient ethylene dibromide levels should continue and that 
if future ambient levels do not decrease as expected, the staff should 
advise the Board and again review the need for development of ethylene 
dibromide control measures; 

• 
WHEREAS, the staff of the Board made the Report available to the public 
and submitted it for review to the Technical Review Group (TRG) consisting 
of representatives from the districts, the ARB and Environmental 
Protection Agency; 

WHEREAS, at a duly noticed public meeting held September 25, 1986, the 
Board reviewed the Report and considered the written comments and public 
testimony it received; and 

WHEREAS, the Board finds that the Report adequately discusses the public 
health risks from ethylene dibromide exposure and the need for ethylene 
dibromide control measures. 

• 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the staff 
recomendation in the report titled "The Need for Controlling Airborne 
Ethylene Dibromide" that ethylene dibromide control measures need not be 
developed at this time; that the ARB staff should continue to monitor 
ambient levels of ethylene dibromide; and that if future ambient levels do 
not decrease as expected, staff should advise the Board and again review 
the need for development of ethylene dibromide control measures • 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-85, as adopted by 
the Air Resources Board. 

I.,i 



State of California 
AIR RESOURCES BOARD 

Resolution 86-86 

September 25, 1986 

Agenda Item No.: 86-11-1 

WHEREAS, on November 22, 1985, the Board established a committee of three of 
its members to gather information pertinent to the setting of Board policy 
regarding visibility; 

WHEREAS, the Committee on Visibility ("the Committee") held three public 
meetings: 

• 
On February 27, 1986, the Committee met for the purpose of establishing 
a plan for future public meetings or colloquia; 

On April 30, 1986, the Committee sponsored a colloquium on issues 
affecting the State's visibility regulatory policy and the relationship 
between state visibility regulation and the federal requirement for 
visibility protection in national parks and wilderness areas in 
California; 

On June 10, 1986, the Committee sponsored a colloquium to address 
technical issues regarding measurement, modeling of visual air quality 
and identification of sources of visibility-degrading pollutants; 

WHEREAS, the Committee has completed its formal review of the technical and 
policy issues associated with California visual air quality; 

WHEREAS, the Committee has submitted its report to the Board regarding the 
management of visual air quality; and,

• WHEREAS, the Board finds that the recommendations of the Committee present an 
appropriate course of action for the staff to follow regarding protection of 
visibility in California. 

NOW, THEREFORE, BE IT RESOLVED, the Board hereby directs the staff as follows 
regarding the federal visibility protection program: 

1. Continue to monitor U.S. Environmental Protection Agency (EPA) rulemaking 
for visibility and comment on all relevant draft regulations and propose 
an appropriate course of action to the Board after EPA has promulgated 
draft State Implementation Plan (SIP) revisions for California; 

2. Continue to support and actively coordinate with EPA and the other 
participating agencies in the development of the IMPROVE monitoring 
network, specifically in the selection of monitoring sites and 
technologies; 



-2-

• 

• 

3. Compile a review of current information about air quality in the Class I 
areas in California, and promote the exchange of research and monitoring 
data among all interested parties. 

BE IT FURTHER RESOLVED, the Board hereby directs the staff as follows 
regarding the State standard for visibility-reducing particles: 

1. Develop and present to the Board for adoption an instrumental monitoring 
method for measurement of visibility degradation, and a restatement of the 
current statewide and Lake Tahoe Air Basin visibility standards in terms 
of that measurement; 

2. Develop and present to the Board for consideration a non-degradation 
policy for areas where visual air quality is currently better than 
required by the statewide standard; 

3. When sufficient monitoring data are available, characterize California's 
visual air quality and begin an air basin-by-air basin review of the 
standard; when possible, data from major research programs such as the 
upcoming South Coast Air Quality Study and the proposed San Joaquin Valley 
Air Quality Study should be integrated into the process of evaluating 
individual air basin standards; 

4. Develop criteria for providing variances or special protection for certain 
activities within each air basin. 

BE IT FURTHER RESOLVED, the Board hereby directs the staff as follows 
regarding monitoring: 

1. Install visibility monitoring instruments alongside existing PM10 
monitors at as many sites as feasible; 

2. Continue to assist and to coordinate with locally operated visibility 
monitoring and research programs such as the Department of Defense RESOLVE 
program and the cooperative private-public SCENES program; 

3. Include visual air quality analysis as an explicit goal of major research 
projects such as the upcoming South Coast Air Quality Study and the San 
Joaquin Valley Air Quality Study; 

4. Identify any highly sensitive Class I areas not included in the federal 
IMPROVE monitoring network and, to the extent resources allow, assume 
responsibility for monitoring visual air quality at those locations. 

BE IT FURTHER RESOLVED, the Board hereby directs the staff as follows 
regarding other State programs: 

1. Continue the program of dynamic allocation of agricultural burning rights, 
which has dramatically reduced the impact of agricultural burning in the 
Sacramento Valley; 



State of California 
AIR RESOURCES BOARD 

Resolution 86-87 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal, Number 1453-129, entitled "The Fate of 
Hexavalent Chromium in the Atmosphere,'' has been submitted by Research 
Triangle Institute; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1453-129, entitled "The Fate of Hexavalent Chromium in 
the Atmosphere," submitted by Research Triangle Institute, for a total 
amount not to exceed $168,511. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 

• 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1453-129, entitled "The Fate of Hexavalent Chromium in 
the Atmosphere," submitted by Research Triangle Institute, for a total 
amount not to exceed $168,511. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$168,511. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-87, as adopted by the Air Resources 
Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86~12~3 (bl (ll 
DATE: October 23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1453-129 entitled "The Fate of 
Hexavalent Chromium in the Atmosphere" 

Adopt Resolution 86-87 approving Proposal No. 1453-129 for 
funding in an amount not to exceed $168,511. 

Hexavalent chromium has been identified by the Air Resources 
Board as a toxic air contaminant. Airborne hexavalent 
chromium, Cr(VI), may be transformed to the less toxic 
trivalent chromium, Cr(III), and it may settle out of the 
air as particulate matter or be washed out with 
precipitation. However, the rates at which these removal 
processes occur are not well established. 

The primary objective of this study is to establish the 
rates of reduction of Cr(VI) to Cr(III) in ambient air. 
Additionally, the investigator will determine the likelihood 
of Cr(III) oxidation to Cr(VI) in the atmosphere. The Air 
Resources Board staff anticipates using the results of this 
study to model the airborne concentrations of chromium 
downwind of emission sources. 

The proposed study incorporates laboratory work to develop 
or refine necessary analytical methods for chromium; a 
simulation of atmospheric chemistry processes to obtain 
order of magnitude conversion rates necessary for field 
study design; and field work at three chromium emission 
sources to establish reaction rates for Cr(VI) and Cr(III) 
interconversion and/or removal processes. 

The study will be conducted by Research Triangle Institute. 
The principal investigator is William F. Gutknecht. Entropy 
Environmentalists will be subcontracted to conduct the field 
work, under the direction of William DeWees. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-88 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• WHEREAS, a solicited research proposal, Number 1445-129, entitled "Southern 
California Air Quality Study (SCAQS) - Aircraft Measurements," has been 
submitted by Sonoma Technology, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1445-129, entitled "Southern California Air Quality 
Study (SCAQS) - Aircraft Measurements," submitted by Sonoma Technology, 
Inc., for a total amount not to exceed $275,000. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1445-129, entitled "Southern California Air Quality 
Study (SCAQS) - Aircraft Measurements," submitted by Sonoma Technology, 
Inc., for a total amount not to exceed $275,000. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$275,000. 

I hereby certify that the above is a 
true and correct copy of Resolution 86-88, 
as adopted by the Air Resources Board. 

l 



ITEM: 

ITEM NO.: 86-1.2-3 (bl (2) 
DATE: October 23 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1445-129 entitled "Southern California 
Air Quality Study (SCAQS) - Aircraft Measurements." 

• 

• 

RECOMMENDATION: Adopt Resolution 86-88 approving Proposal No. 1445-129 for 
funding in an amount not to exceed $275,000. 

SUMMARY: The Southern California Air Quality Study (SCAQS) is a 
multi-year, integrated air quality study whose overall goal 
is to develop a comprehensive and properly archived air 
quality and meteorological data base for the South Coast Air 
Basin (SoCAB) that can be used to test, evaluate and improve 
elements of air quality simulation models for oxidants, 
PM10• fine particles, toxic air contaminants and acidic 
species. The study will take place in the SoCAB during the 
summer of 1987 for 12 intensive sampling days and seven 
intensive sampling days during the winter of 1987-1988. 
Existing air quality monitoring locations in the SoCAB will 
be used for surface based measurements. Aircraft will be 
used to complete the three-dimensional data base that is 
required • 

The purpose of this project is to make the required aircraft 
measurements during the SCAQS program. Approximately 160 
hours of flying time will be used for spiral flight patterns 
by one aircraft, to make gaseous criteria pollutant 
measurements on the intensive study days. The additional 
air sampling aloft that is needed for SCAQS will be 
conducted under a separate ARB contract with the University 
of Washington. University of Washington will fly ''orbits'' 
with a larger, heavily instrumental aircraft to collect 
filter samples of cloud water and acidic species. Together, 
these two projects will provide the spatial and temporal 
resolution required for adequate characterization of air 
quality aloft during SCAQS. 

The principal invstigator for this project will be Jerry 
Anderson and the contractor will be Sonoma Technology, Inc. 



B U D G E T S U M M A R Y 

Sonoma Technology, Inc. 

''Southern California Air Quality Study (SCAQS) -
Aircraft Measurements" 

BUDGET ITEMS: 

• 
Salaries $78,028 
Supplies and Equipment* 81,041 
Aircraft Mechanic 1,370 
Other Costs (Publications 

and Phone) 1,841 
Travel 18,412 

TOTAL, Direct Costs $180,692 
TOTAL, Indirect Costs 94,308 

TOTAL PROJECT COST $275,000 
======================================== 

• 
* Purchased Parts 

Calibration Supplies, Filter Media, Shipping $ 5,879 

Subcontracted Items 
Filter Analyses 6,337 
PAN, carbonyl, H2o2 analysis 9,617 

Standard Commercial Items 
Aztec Aircraft (160 hrs. at $180/hr) 28,980 
Computer 2,700 
Aircraft Data System 2,400 
Air Quality Measurements (NOx, so2, meteorology 

meas., etc.) 23,630 
Inverters 1,400 
Air Conditioners 98 



State of California 
AIR RESOURCES BOARD 

Resolution 86-89 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1444-129, entitled "Southern 
California Air Quality Study: Meteorology Support Program," has been 
submitted by Technical and Business Systems; 

WHEREAS, the Research Division staff has reviewed and recommended this 
• proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1444-129, entitled "Southern California Air Quality 
Study: Meteorology Support Program," submitted by Technical and 
Business Systems, for a total amount not to exceed $329,148. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1444-129, entitled "Southern California Air Quality 
Study: Meteorology Support Program," submitted by Technical and 
Business Systems, for a total amount not to exceed $329,148 • 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$329,148. 

I hereby certify that the above is a 
true and correct copy of Resolution 
86-89, as adopted by the Air Resources 
Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1444-129 entitled "Southern California 
Air Quality Study: Meteorology Support Program." 

Adopt Resolution 86-89 approving Proposal No. 1444-129 for 
funding in an amount not to exceed $329,148. 

The purpose of this research proposal is to provide for the 
collection and analysis of a comprehensive set of core 
meteorological data in support of SCAQS. 

The contractor proposes to operate a RAWINSONDE upper air 
monitoring network at four locations in the SoCAB which will 
measure pressure, wind, temperature, and humidity aloft. 
The contractor will also measure winds-aloft at three 
additional locations using the pilot-balloon (PIBAL) method. 
Surface meteorological data, including winds and 
temperature, will be collected at three locations for a 
period of three months. Surface and upper-air data will be 
logged and checked for complete documentation and presented 
in tables, plotted on graphs, and stored on magnetic tape. 
Quality control steps will be taken to assure data 
reliability. In addition, analysis of the meteorological 
conditions during each intensive study day will be provided 
for a comprehensive overview of the atmospheric conditions 
that affect air pollution concentrations. Final revisions, 
if any, to this proposed study plan will be made by the ARB 
with the advice and consultation of other sponsors of SCAQS. 

The principal investigator for this study will be Donald 
Lehrman of Technical and Business Systems. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-90 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1426-127A, entitled "Southern 
California Air Quality Study: Refurbishment and Calibration of Borrowed 
Instrumentation and Equipment for B Sites," has been submitted by 
AeroVironment, Inc.; 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1426-127A, entitled "Southern California Air Quality 
Study: Refurbishment and Calibration of Borrowed Instrumentation and 
Equipment for B Sites," submitted by AervoVironment, Inc., for a total 
amount not to exceed $48,409. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1426-127A, entitled "Southern California Air Quality 
Study: Refurbishment and Calibration of Borrowed Instrumentation and 
Equipment for B Sites," submitted by AervoVironment, Inc., for a total 
amount not to exceed $48,409. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$48,409. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-90, as adopted by 
the Air Resources Board. 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 86-12-3 (b) (4) 
DATE: October 23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1426-127A entitled Southern California 
Air Quality Study: Refurbishment and Calibration of 
Borrowed Instrumentation and Equipment for B Sites.'' 

Adopt Resolution 86-90 approving Proposal No.1426-127A for 
funding in an amount not to exceed $48,409 • 

This proposal provides for the refurbishment, calibration 
and construction of aerosol sizing instrumentation which 
will be used at several of the nine sampling locations. 
Electrical aerosol analyzers will be used to classify 
particles into approximately ten size cuts less than 1 um 
diameter. Optical particle counters will provide size 
distribution data for particles with diameters greater than 
1 um diameter. Nephelometers will be used to measure light 
scattering properties of airborne particles, which is 
consistent with the Board's resolution of September 1986 
regarding visibility and the need to provide instrumental 
measurements of light exinction as a part of the SCAQS. 
This collection of equipment will form the heart of the 
aerosol sizing instrumentation at each of the Type B 
stations in the SCAQS network. 

The purpose of this proposal is to purchase and/or refurbish 
loaned aerosol sampling equipment, to be made available 
during the SCAQS field effort, at minimal cost to the ARB. 
Where new equipment is needed, Sonoma Technology will, under 
a separate research proposal, purchase that equipment with 
no overhead cost to ARB. 

The principal investigator for this contract is David Wilbur 
and the contractor is AeroVironment. 



B U D G E T S U M M A R Y 

AeroVironment, Inc. 

''Southern California Air Quality Study: Refurbishment 
and Calibration of Borrowed Instrumentation and Equipment for B Sites" 

BUDGET ITEMS: 

• Salaries $3,868 
Equipment: 

Optical Particle Counters (2) 7,500 
Electrical Aerosol Analyzers (2) 4,000 
Nephelometers (9) 9,000 
Printers (8) 2,000 
Misc. Parts 4,000 
Shipping Costs 2,000 

TOTAL, Direct Costs $32,368 
TOTAL, Indirect Costs 16,041 

• 
TOTAL PROJECT COST $48,409 
===================================== 



State of California 
AIR RESOURCES BOARD 

Resolution 86-91 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1464-130, entitled "Southern 
California Air Quality Study: Purchase of Additional Instrumentation and 
Equipment that is needed for B Sites," has been submitted by Sonoma 
Technology, Inc.; 

• WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1464-130, entitled "Southern California Air Quality 
Study: Purchase of Additional Instrumentation and Equipment that is 
needed for B Sites," submitted by Sonoma Technology, Inc., for a total 
amount not to exceed $44,800. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1464-130, entitled "Southern California Air Quality

• Study: Purchase of Additional Instrumentation and Equipment that is 
needed for B Sites,'' submitted by Sonoma Technology, Inc., for a total 
amount not to exceed $44,800. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$44,800. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-91, as adopted by 
the Air Resources Board. 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 86-12-3 {bl (5) 
DATE: October 23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1464-130 entitled "Southern California 
Air Quality Study: Purchase of Additional Instrumentation 
and Equipment that is needed for B Sites.'' 

Adopt Resolution 86-91 approving Proposal No. 1464-130 for 
funding in an amount not to exceed $44,800. 

This proposal provides for the procurement of aerosol s1z1ng 
instrumentation which will be used at several of the nine 
type B sampling locations in the SCAQS network. 

The purpose of this proposal is to purchase optical particle 
counters and associated data acquisition systems for aerosol 
sampling equipment, to be made available during the SCAQS 
field effort, at minimal cost to the ARB. As provided under 
a separate proposal from AeroVironment, borrowed equipment, 
where available, will be refurbished and calibrated by AV. 
Under this proposal, remaining equipment needs will be met 
by the purchase of equipment, without overhead cost to the 
ARB, by Sonoma Technology, Inc. 

The principal investigator will be Dr. Donald Blumenthal of 
Sonoma Technology, Inc • 



B U D G E T S U M M A R Y 

Sonoma Technology, Inc. 

"Southern California Air Quality Study: Purchase of Additional 
Instrumentation and Equipment that is needed for B Sites'' 

• 
BUDGET ITEMS: 

Equipment Purchase: 

Optical Particle Counters (2) $26,000 
Data Acquisition Systems (8) 8,000 
A-D Converter Cards (8) 3,600 
Multichannel Analyzers (4) 7,200 

TOTAL, Direct Costs $44,800 
TOTAL, Indirect Costs --0--

TOTAL PROJECT COST $44,800 
============================== 

• This project, together with the proposal from AV to refurbish equipment, will 
provide the following equipment for use during SCAQS: 4 optical particle 
counters, 2 electrical aerosol analyzers, 9 nephelometers, 8 printers, 8 A-D 
converter cards, 4 multichannel analyzers, and related peripherals. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-92 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1440-129, entitled "Southern 
California Air Quality Study: Peroxyacetyl Nitrate (PAN) Measurements at 

• 
Class B Stations," has been submitted by Daniel Grosjean and Associates, 
Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1440-129, entitled "Southern California Air Quality 
Study: Peroxyacetyl Nitrate (PAN) Measurements at Class B Stations," 
submitted by Daniel Grosjean and Associates, Inc., for a total amount 
not to exceed $34,302. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1440-129, entitled "Southern California Air Quality 
Study: Peroxyacetyl Nitrate (PAN) Measurements at Class B Stations," 
submitted by Daniel Grosjean and Associates, Inc., for a total amount 
not to exceed $34,302. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$34,302. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-92, as adopted by 
the Air Resources Board. 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 86-12-3 (bl (6) 
DATE: October 23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1440-129 entitled "Southern California 
Air Quality Study: Peroxyacetyl Nitrate (PAN) Measurements 
at Class B Stations.'' 

Adopt Resolution 86-92 approving Proposal No. 1440-129 for 
funding in an amount not to exceed $34,302 • 

The objective of this proposal is to provide peroxyacetyl 
nitrate (PAN) measurements at the nine SCAQS Class B 
stations during nineteen comprehensive study days in 1987. 
PAN is an eye irritant, an atmospheric mutagen, and a 
phytotoxicant, and it is a significant fraction of the 
atmospheric nitrogen budget in polluted urban air. PAN is 
not currently monitored at the South Coast Air Quality 
Management District monitoring locations, and this effort 
will be the first ever to measure PAN spatially throughout 
the South Coast Air Basin over a number of days. 

The data obtained from this study will be used in the 
development and validation of the next generation of air 
quality simulation models for oxidant and PM10 in the South 
Coast Air Basin, 

The principal investigator for this study is Dr. Daniel 
Grosjean of Daniel Grosjean and Associates, Inc. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-93 
October 23, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 

• 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1458-129, entitled "Study of 
Ambient Concentrations of Chlorinated Dibenzodioxins and Dibenzofurans in 
Urban Areas in the South Coast Air Basin," has been submitted by the 
Environmental Research and Technology, Inc.; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1458-129, entitled "Study of Ambient Concentrations of 
Chlorinated Dibenzodioxins and Dibenzofurans in Urban Areas in the South 
Coast Air Basin,'' submitted by the Environmental Research and 
Technology, Inc., for a total amount not to exceed $167,577.

• NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1458-129, entitled "Study of Ambient Concentrations of 
Chlorinated Dibenzodioxins and Dibenzofurans in Urban Areas in the South 
Coast Air Basin,'' submitted by the Environmental Research and 
Technology, Inc., for a total amount not to exceed $167,577. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$167,577. 

I hereby certify that the above is a 
true and correct copy of Resolution 
86-93, as adopted by the Air Resources 
Board. 

Secretary 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 86-12-3 (b) (7) 
DATE: October 23, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1458-129 entitled "Study of Ambient 
• Concentrations of Chlorinated Dibenzodioxins and 

Dibenzofurans in Urban Areas in the South Coast Air Basin.'' 

Adopt Resolution 86-93 approving Proposal No. 1458-129 for 
funding in an amount not to exceed $167,577. 

The purpose of this project is to determine baseline 
qualitative and quantitative data on the concentrations of 
certain chlorinated dioxins and furans in ambient air. 
These data will be used by the ARB and others for both 
health assessment purposes and to compare current 
concentrations with future concentrations. 

Certain chlorinated dibenzodioxins and dibenzofurans have 
been determined by the Air Resources Board to be toxic air 
contaminants subject to review and possible regulation in 
accordance with Section 39650, et seq. of the California 
Health and Safety Code. The dioxin and furan compounds of 
concern are the tetra-, penta-, hexa- and heptachloro 
derivatives. 

The ARB has identified the need for background monitoring 
data to determine current population exposures and to 
provide a base of concentrations for assessing effects of 
future emissions from new sources. The most probable 
sources for the formation and/or synthesis of these toxic 
air pollutants are incinerators and boilers burning 
chlorinated industrial wastes and municipal refuse 
incinerators. Currently, no monitoring data for dioxins or 
furans have been reported for California. 

The principal investigator for this project will be Dr. Alan 
Lloyd. The contractor will be Environmental Research and 
Technology, Inc. 



B U D G E T S U M M A R Y 

Environmental Research and Technology, Inc. 

"Study of Ambient Concentrations of Chlorinated Dibenzodioxins 
and Dibenzofurans in Urban Areas in the South Coast Air Basin" 

• 
BUDGET ITEMS: 

Salaries $14,350 
Supplies1 10,600 
Travel 3,175 
Other Costs2 7,100 
Subcontractor3 89,300 

TOTAL, Direct Costs $124,525 
TOTAL, Indirect Costs 43,052 

TOTAL PROJECT COST $167,577 
============================= 

1 Laboratory and Sampling Supplies

• 2 Computer, Shipping, Postage, Reports 
3 Subcontract with ENSECO-CAL 

for Analysis of 80 Samples 



State of California 
AIR RESOURCES BOARD 

Resolution 86-94 

November 20, 1986 

Agenda Item No.: 86-13-3 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board ( the "Board"} to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

WHEREAS, Sections 43101 and 43102 of the Health and Safety Code authorize the 
Board to adopt and implement emission standards for new motor vehicles and 

• 
provide that no new motor vehicle shall be certified by the Board unless the 
vehicle meets the adopted emission standards; 

WHEREAS, in 1981 the Legislature enacted AB 965, which amended Section 43102 
of the Health and Safety Code to require the Board to adopt certification and 
enforcement regulations which will allow a manufacturer to certify in 
California federally certified light-duty motor vehicles which would otherwise 
be unavailable in this state, provided that their emissions are offset by the 
manufacturer's California-certified motor vehicles whose emissions are below 
the California standards; 

WHEREAS, in order to implement AB 965, in 1982 the Board adopted Section 
1960.5 and amended Section 2061, Title 13, California Administrative Code, 
which, as presently amended, establish the incorporated "Guidelines for 
Certification of 1983 through 1987 Model Year Federally-Certified Light-Duty 
Motor Vehicles for Sale in California" (the ''Guidelines"); 

• WHEREAS, the present Guidelines do not apply to vehicles produced after the 
1987 model year; 

WHEREAS, the Guidelines impose a ceiling on the percentage of oxides of 
nitrogen (NOx) offset credits available for light-duty vehicles, derived in 
1982 from calculations using the existing optional 0.7 gram per mile (g/mi) 
NOx standards; 

WHEREAS, on April 24, 1986 the Board approved regulatory amendments which will 
generally phase-out the optional light-duty vehicle NOx standards over five 
years starting with the 1989 model year, making only the primary 0.4 g/mi NOx 
standard applicable for gasoline-powered light-duty vehicles; 

WHEREAS, on July 24, 1986, the Board approved amendments to the test 
procedures for certifying passenger cars and light-duty trucks which use 
revised weight specification terminology now used in the corresponding federal 
procedures; 
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• 

• 

WHEREAS, the staff has proposed amendments to the Guidelines and to Sections 
1960.5 and 2061, Title 13, California Administrative Code, which would extend 
the existing program to cover 1988 and subsequent model-year vehicles, change
the N0x credit withdrawal limits to reflect implementation of the amendments 
approved by the Board April 24, 1986 related to the 0.4 g/mi N0x standard, 
revise the test weight specifications to use revised terminology contained in 
the amendments approved by the Board July 24, 1986, and delete a reference to 
an assembly-line testing requirement which has been eliminated; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that an action not be adopted as proposed where it will have 
significant adverse environmental impacts and alternatives or feasible 
mitigation measures to the proposed action are available which would 
substantially reduce or avoid such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part 1, Division 3, Title 2 of the Government Code; and 

WHEREAS, the Board finds that: 

The 1983-1987 model-year program for certification of federally
certified light-duty vehicles for sale in California has enabled 
manufacturers to offer an adequate selection of otherwise unavailable 
models in California; 

Extension of the present program, with the modifications contained in 
the staff proposal, will assure that manufacturers continue to be 
able to offer an adequate selection of otherwise unavailable models 
in California; 

It is appropriate and necessary to revise the percentages in the 
Guidelines of N0x credits available for light-duty vehicles to 
reflect the amendments related to the 0.4 g/mi N0x standard approved 
by the Board; 

Extension of the present AB 965 program with the proposed 
modifications is anticipated to result in a cumulative significant
adverse environmental impact because of increased emissions of N0x, 
hydrocarbons, and carbon monoxide; 

The measures contained in the program approved herein limit the sale 
of federally certified vehicles in California to those necessary to 
satisfy the unavailability problem and mitigate the adverse emissions 
impact to the maximum extent currently feasible; no additional 
mitigation measures or alternatives which meet the requirements of 
AB 965 and would eliminate or substantially further reduce any
significant adverse environmental impact are currently available. 



-3-

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves the amendments 
to Section 1960.5, Title 13, California Administrative Code, as set forth in 
Attachment A; Section 2061, Title 13, California Administrative Code, as set 
forth in Attachment B; and "Guidelines for Certification of 1983 and 
Subsequent Model Year Federally Certified Light-Duty Motor Vehicles for Sale 
in California," as set forth in Attachment C. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt
the amendments set forth in Attachments A, B, and C after making them 
available to the public for a period of 15 days, and upon approval by the 
Office of Administrative Law of the amendments approved by the Board on 
April 24, 1986 and July 24, 1986, provided that the Executive Officer shall 
consider such written conments as may be submitted during the 15-day comment 
period, shall make such modifications as may be appropriate in light of the 
comments received, and shall present the regulations to the Board for further 
consideration if he detennines that this is warranted. 

BE IT FURTHER RESOLVED that the Board finds that the regulations with the 
amendments approved herein, individually and in the aggregate with other 
California motor vehicle emission regulations, are at least as protective of 
public health and welfare as comparable federal regulations and are consistent 
with Section 2U2(a) of the federal Clean Air Act. 

BE IT FURTHER RESOLVED that that the Executive Officer shall forward the 
amended regulations to the Environmental Protection Agency with a request for 
confirmation that the amendments are within the scope of an existing waiver, 
pursuant to Section 209(b)(l) of the Clean Air Act. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-94, as adopted by
the Air Resources Board. 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Regulations Regarding 
Certification of Federally Certified Light-Duty Motor Vehicles for 
Sale in California 

Agenda Item No.: 86-13-3 

Public Hearing Date: November 20, 1986 

Response Date: January 21 , 1987 

Issuing Authority: Air Resources Board 

• Comment: No comments were received identifying any significant environmental 
issues pertaining to this item. 

The staff report identified a significant adverse environmental 
effect. The staff anticipates that by the year 2000 the AB 965 
regulatory program extended as proposed will result in emission 
increases of O.2 ton per day of hydrocarbon, l .6 tons per day of 
carbon monoxide, and l .7 tons per day of oxides of nitrogen 
statewide. These estimates are based upon projected certification 
levels and assume that program usage continues at current levels. 
The calculations and other assumptions for the projections are set 
forth in Appendix III to the Staff Report. 

• 
Response: AB 965 (Health and Safety Code§ 43102(b)) mandates the Board to 

establish a program allowing some new federally certified light-duty 
vehicle models, otherwise unavailable, to be sold in California 
where their emissions are offset by new California-certified 
vehicles with emissions below the applicable standards. The 
existing program contains a number of elements which to some extent 
mitigate the potential emission increases. These elements include 
the credit withdrawal limits and the prohibitions on offsetting 
among different manufacturers, different vehicle categories, and 
vehicles powered by different fuels. The Board has been unable to 
identify any other feasible mitigation measures or available 
alternatives which would substantially further reduce the adverse 
environmental impact while at the same time fulfilling the mandate 
of the Legislature. 

Certified: 

Date: 



ATTACHMENT A 

Amend Section 1960.5, Title 13, California Administrative Code, to read 

as follows: 

1960.5. Certification of 1983 tff¥eti§ff-l98+ and Subsequent Model Year 

Federally Certified Light-Duty Motor Vehicles for Sale in California. 

• 

(a) The exhaust emissions from new 1983 tff¥8ti§ff-l98+ and subsequent 

model year federally certified passenger cars and light-duty trucks, subject 

to registration and sold and registered in this state pursuant to Section 

43102(b) of the California Health and Safety Code, shall not exceed the 

applicable federal emissions standards as detennined under applicable federal 

test procedures. 

(b) With respect to any new vehicle required to comply with the 

standards set forth in paragraph (a), the manufacturer's written maintenance 

instructions for in-use vehicles shall not require scheduled maintenance more 

frequently than or beyond the scope of maintenance pennitted under the test 

procedures referenced in paragraph (a). Any failure to perfonn scheduled 

maintenance shall not excuse an emissions violation unless the failure is 

related to or causes the violation. 

(c) The standards and procedures for certifying in California 1983 

tAF8Y§A-l987 and subsequent model year federally certified light-duty 

motor vehicles are set forth in "Guidelines for Certification of 1983 tff~eti§A 

l987 and Subsequent Model Year Federally Certified Light-Duty Motor Vehicles 

for Sale in California", adopted July 20, 1982, as last amended 

Se~teffl&eF-le9 -l98§ linsert amendment date], which is incorporated herein by 

reference. 

NOTE: Authority cited: Sections 39601, 43100 and 43102, Health and Safety 
Code. Reference: Section 43102, Health and Safety Code. 



ATTACHMENT B 

• 

• 

Amend Section 2061, Title 13, California Administrative Code, as follows: 

2061. Assembly-Line Test Procedures -- 1983 and Subsequent Model Years. 

New 1983 and subsequent model year passenger cars, light-duty trucks, 

and medium-duty vehicles subject to certification and manufactured for sale in 

California shall be tested in accordance with the "California Assembly-Line 

Test Procedures for 1983 and Subsequent Model Year Passenger Cars, Light-Duty 

Trucks and Medium-Duty Vehicles," adopted November 24, 1981, as last amended 

August 21, 1984, which is incorporated herein by reference, including 

federally certified light-duty motor vehicles, except as provided in 

"Guidelines for Certification of 1983 tA~eY~A-~987 and Subsequent Model Year 

Federally Certified Light-Duty Motor Vehicles for Sale in California", 

adopted July 20, 1982, as last amended Se~temee~-~e;-¼98e [insert amendment 

date], which is incorporated herein by reference. 

NOTE: Authority cited: Sections 39515, 39600, 39601 and 43210, Health 
and Safety Code. Reference: Sections 39002, 39003, 39500, 43101, 43102, 
43105, 43210, 43211 and 43212, Health and Safety Code • 



- State of California 

MEMORANDUM 

To Gordon Van Vleck Date January 13, 1988 
Secretary 
Resources Agency Subject Filing of Notice 

of Decisions of 
the Air Resources 
Board~~Wt\_Car Allison 

Boa d Secretary 
From Air Resources Board 

• 
Pursuant to Title 17, Section 60007 (b), and in 

compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comnents raised during the comnent 
period. 

ATTAOIMENTS 
86-68 
86-70 

- 86-71 
86-94 
86-98 
86-99 
86-115 

• 
87-9 
87-61 
87-62 
87-66 
88-1 
88-8 



ATTACHMENT C 

Proposed 

State of California 
AIR RESOURCES BOARD 

GUIDELINES FOR CERTIFICATION OF 1983 tHRSYGH-~987 AND SUBSEQUENT 
MODEL YEAR FEDERALLY CERTIFIED LIGHT-DUTY MOTOR 

• VEHICLES FOR SALE IN CALIFORNIA 

• 
Adopted: July 20, 1982 

Amended: September 16, 1983 
Amended: December 15, 1983 
Amended: September 16, 1985 
Amended: 

NOTE: These Guidelines are printed to identify proposed changes from the 
Guidelines as amended September 16, 1985. Language proposed to be 
added is underlined and language proposed to be deleted is struck 
out. Headings are underlined in the existing Guidelines and are not 
new additions. Additions to the original staff proposal accompanying 
the Staff Report released October 3, 1986 are shown by double 
underline, and deletions are shown by slashes. 



GUIDELINES FOR CERTIFICATION OF 1983-"HffiOUGH.~ AND SUBSEQUENT 
MODEL YEAR FEDERALLY CERTIFIED LIGHT-DUTY MOTOR 

VEHICLES FOR SALE IN CALIFORNIA 

I. APPLICABILITY 

These guidelines adopted pursuant to Section 43102{b) of the 

California Health and Safety Code are applicable to 1983 tAF8H§A +987 

• 

and subsequent model year federally certified light-duty motor vehicles 

proposed for sale in California. These guidelines are not applicable to 

medium-duty trucks, motorcycles, heavy-duty engines, heavy-duty vehicles, 

emergency vehicles, or vehicles with engines having a displacement less 

than 50 cubic inches • 

II. DEFINITIONS 

For the purposes of these guidelines: 

1. "Light-duty motor vehicle" means a vehicle having a 

manufacturer's maximum gross vehicle weight rating of 

under 6,001 pounds (California Health and Safety Code 

Section 39035). 

• 
2. "California vehicle" means a motor vehicle originally 

certified in California by an Executive Order • 

3T ~E~H4valeAt-4Ae¥t4a-we4§ht-~EIW➔ ~-4s-eef+Aee-HAeeF 

5ti&~aFa§¥a~h-8eTl~9-79~a➔ ,-~4tle-4Q,-Seee-ef-Feee¥al 

Re§HlaMefl5T 

3. "Loaded Vehicle Weight {LVW)" has the meaning set forth 

in subparagraph 86.082(b), Title 40, Code of Federal 

Regulations, as last amended November 2, 1982. 

4. "Federal vehicle" means a motor vehicle originally 

certified federally by a Certificate of Conformity. 

C-1 



5. "Model" means a unique combination of car line, basic 

engine, and transmission class, or as defined by a 

manufacturer with the approval of the Executive Officer. 

• 

6. "Car Line" means a name denoting a group of vehicles 

within a make or car division which has a degree of 

commonality in construction (e.g., body, chassis). Car 

line does not consider any level of decor or opulence and 

is not generally distinguished by characteristics as roof 

line, number of doors, seats, or windows, except for 

station wagons or light-duty trucks. Station wagons and 

light-duty trucks are considered to be different car 

lines than passenger cars. 

7. "Basic Engine" means a unique combination of 

manufacturer, engine displacement, number of cylinders, 

fuel system (as distinguished by use of carburetor or 

fuel injection), and catalyst usage. 

8. "Transmission Cl ass" means a group of transmissions 

having the following common features: basic transmission 

type (manual, automatic, or semi-automatic), number of 

forward speeds (e.g., manual four-speed, three-speed 

automatic, two-speed semi-automatic). 

III. CERTIFICATION OF FEDERAL VEHICLES 

To receive certification for federal vehicle sales in California, a 

manufacturer shall : 

A. Provide to the Executive Officer evidence of federal 

certification, and a statement that the model(s) for which 

certification is requested are not available in California. 
C-2 



B. Provide a warranty on emissions-related parts in accordance 

with Sections 2035 et seq., Title 13, California 

Administrative Code, as they apply to vehicles certified under 

the primary California standards. However, federal vehicles 

which are offset by California vehicles certified to a 

100,000-mile optional standard shall provide a ten-year/ 

100,000-mile warranty. 

c. Provide: 1) certification emission levels of federal models 

intended for sale in California, 2) quarterly production 

reports, by model and engine family, of vehicles intended for 

sale or sold in California, and 3) other information which 

the Executive Officer deems necessary to calculate emissions 

offset credits, emission deficits, or air quality impacts. 

D. Label each vehicle on the assembly-line with the statement 

"conforms to federal regulations and is certified for sale in 

California'' to distinguish federal vehicles certified for sale 

in California from other federal and California vehicles • 

• IV. ASSEMBLY-LINE AND ENFORCEMENT TESTING 

A. All federal vehicles certified and intended for sale in 

California shall comply with all provisions of the applicable 

California Assembly-Line Test Procedures, except that: 

1. The Executive Officer, at his or her discretion, may 

accept quality audit emissions data from other sources in 

lieu of a 2 percent quality audit of federal vehicle 

production intended for sale in California. 
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2. Manufacturers which have projected sales of less than 

- 1,000 federal vehicles per model year in California shall 

be exempt from the 2 percent quality audit requirement. 

However, such manufacturers shall submit to the Executive 

Officer any other similar data which may be available. 

3. Data submitted in lieu of 2 percent quality audit data 

shall be accompanied either by a statement that the data 

were generated according to California Assembly-Line Test 

Procedures, or by a description of how the testing and 

analysis procedures used depart from California 

Assembly-Line Test Procedures. 

+Re-~MeeHtfve-8¥¥feeP;-at-Rfs-eP-ReP-dfsePetfeA;-may 

wafve-tRe-Pe~HtPetfleAi-¥eP-t99-~ePeeAi-steady-state 

emtssteAs-tesitA§-e¥-¥edePat-YeRtetes-tAieAdee-,eP-sate 

• 
fflftAHfaeiHPePs. 

B • All federal vehicles certified for sale in California shall be 

subject to the compliance testing requirements of Title 13, 

California Administrative Code. 

v. OFFSETTING PROCEDURE 

A. Emissions offsetting shall be limited as follows: 

1. By manufacturer. A manufacturer shall not trade, sell, 

transfer, or in any other manner exchange emissions 

credits with another manufacturer. except that a 

manufacturer which supplies engines to a vehicle 
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manufacturer may also supply offsetting emission credits 

if the vehicle manufacturer's total production for 

California is less than 200 units per model year. 

2. By vehicle category. Vehicle categories are: (a) 

passenger cars and (b) light-duty trucks (less than 

6,001 pounds gross vehicle weight rating). Emission 

credits from vehicles in one category shall not offset 

vehicles in the other category. 

3. By fuel type. Offsetting shall be conducted only among 

vehicles with like fuels (e.g., gasoline to gasoline, 

diesel to diesel, etc.). 

4. By durability option. Federal vehicles which are offset 

by California vehicles certified to the optional 100,000-

mile emissions standards must demonstrate 100,000-mile 

durability, or the equivalent, subject to the approval of 

the Executive Officer. 

• 
5. By model. No federally certified vehicle shall be 

certified or sold in California if a comparable 

California model of the same manufacturer is offered in 

the same model year. 

6. By pollutant. Oxides of nitrogen (NOx) and particulates 

are the only pollutants which may be offset for passenger 

cars. Hydrocarbons, carbon monoxide, NOx, and 

particulates may be offset for light-duty trucks. 

Particulates may be offset for passenger cars and 

light-duty trucks only for the 1985 model year. 
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Evaporative hydrocarbons are not eligible for offsets. 

Total hydrocarbon data shall be compared directly to 

non-methane hydrocarbon data for purposes of calculating 

offsets. 

B. Each manufacturer shall submit to the Executive Officer by 

October l of each year, or as soon thereafter as is 

practicable: (1) an estimate of the emissions credits which 

it will accrue based upon California certified emissions 

levels and projected sales of California vehicles; and (2) an 

estimate of the emissions credits which it will use based upon 

federal certification emissions levels and estimated sales of 

federal vehicles in California. These estimates may be 

changed at any time within the model year, subject to the 

approval of the Executive Officer. A change shall be deemed 

approved unless the Executive Officer disapproves the change 

in writing within 30 days of the Executive Officer's receipt 

of the change. 

• C • Within the bounds of Part A, emissions credits that can be 

accrued by a California certified vehicle shall be the 

difference between the applicable California standard and the 

certification emissions level. 

m 
Estimated Credits = t: Calsalesi (Calstd - Calcerti) 

i =l 

Where: m = Number of California engine families 
certified to a set of California standards 
(passenger cars, Q-J999-~eHAas-E¼W 0-3750 
~ounds LVW trucks, 4QQQ-e999-~eHAas-E4W

751-5750 pounds LVW trucks) for a given 
manufacturer. 
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Calsales = Manufacturer's projected sales by engine
family. 

Calstd = Applicable California standard. 

Calcert = California engine family certification 
level listed on the Executive Order for 
the applicable engine family. 

D. Within the bounds of Part A, the emissions required to offset 

a federal vehicle shall be the difference between the federal 

certification level and the sales-weighted mean certification 

level of all California engine families (Calmean) as of 

February 1 of the previous model year for passenger cars or 

the appropriate light-duty truck group as applicable. If a 

new standard is implemented, an estimated Calmean shall be 

determined at 80 percent of the new standard. The estimated 

Calmean shall be applicable, for the initial model year under 

the new standard only. 

• 
n 

Estimated Withdrawals = E Fedsales4j (Fedcert4j - Calmean) 
j=l 

Where: n = Number of unavailable passenger car 
and light-duty trucks by model types. 

Fedsales = Estimated sales of unavailable 
federal model types in California for 
a given model year. 

Fedcert = Federal certification level of the 
engine family containing the 
unavailable model. Federal 
certification level shall be taken as 
the highest level, for each 
pollutant, of any emission data 
vehicle in an engine family. 
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Calmean = Sales weighted mean certification 
emission level of all California 
engine families (industry-wide)
within the appropriate standards 
category. 

E. The estimates referred to in Parts B, C, and D shall be updated at the 

end of the model year production period to final estimates using vehicle 

production data and, to the extent available, assembly-line emissions 

data. Within 60 days after the end of the model year production period, 

the manufacturer shall submit final estimates for the model year. 

F. For the purposes of withdrawals, the Oto i;999 3,750 lbs. and 4;QQQ 

3,751 to e;999 5,750 lbs. ~~w LVW groups may be combined for light-duty 

trucks. 

G. Manufacturers shall individually be limited to withdrawing the following 

percentages of accrued credits for offsetting federal vehicles: 

Passenger Car NOx 8% (1983 through 1988 
model years) 

Passenger Car NOx 16% (1989 model year) 

Passenger Car NOx 11% 26% (1990 throuTh 1993 
model years 

• Passenger Car NOx 30% (1994 and subsequent 
model years) 

Passenger Car Particulate 11% (1985 model year only) 

Light-Duty Truck HC 74% 

Light-Duty Truck CO 17% 

Light-Duty Truck NOx 39% (1983 throuTh 1988 
model years 

Light-Duty Truck NOx 65% (1989 model year) 

Light-Duty Truck NOx 82% (1990 throuTh 1993 
model years 

Light-Duty Truck NOx 84% (1994 and subsequent
model yea rs J 

Light-Duty Truck Particulate - 45% (1985 model year only) 
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H. An emission deficit in the final estimate for a model year 

caused by misjudging sales of California vehicles shall be 

carried over and offset in the next model year. 

I. A manufacturer with an emission deficit for the same vehicle 

category for two consecutive model years based on final 

estimates shall not receive certification under these 

guidelines for any federal vehicles within that vehicle 

category produced during a 12-month period commencing 15 days 

after receipt of written notification from the Executive 

Officer. The manufacturer shall during the 12-month period 

offset all emissions deficits accumulated for the vehicle 

category. The manufacturer shall not receive certification 

under these guidelines for any federal vehicles within the 

vehicle category produced after the end of the 12-month period 

but before all of the accumulated emissions deficits are 

• 
offset. A manufacturer with an emission deficit existing for 

the vehicle category after the 12-month period shall be 

subject to a maximum civil penalty of $500 per vehicle 

pursuant to Section 43016 of the Health and Safety Code. The 

number of federal vehicles on which the penalty shall be 

calculated shall be computed as follows: 

No. of federal vehicles = Emission deficit after the suspension period 
Fed assy - Calmean 

where Fed assy = federal assembly-line or certification emission level of 
the engine family containing the unavailable model taken 
as the mean of the engine family quality audit of the 
preceding model year. 
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Calmean = sales weighted mean certification emission level of all 
CalifornTa engine families within the appropriate standards taken 
on the preceding model year. 

J. A manufacturer shall be subject to a maximum civil penalty of 

$5,000 per vehicle pursuant to Section 43154 of the Health and 

Safety Code under either of the following situations: 

a. Sales of federal vehicles in excess of a manufacturer's 

final estimate regardless of whether or not a deficit was 

incurred. 

b. Sales of federal vehicles which under Section V.I. are 

not entitled to certification under these guidelines. 

K. Vehicles with engine family certification emission levels 

which are equal to or less than the appropriate 'Calmean' 

value are not eligible for offsetting• 

• 
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State of California 
AIR RESOURCES BOARD 

Resolution 86-98 

November 20, 1986 

Agenda Item No.: 86-13-4 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board {the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

• 
WHEREAS, pursuant to Section 41850 of the Health and Safety Code, the Board 
may regulate, but not prohibit, agricultural burning; 

WHEREAS, Section 41856 of the Health and Safety Code authorizes the Board to 
promulgate guidelines for the regulation and control of agricultural burning 
in each air basin of the state, and Sections 41857 and 41858 provide that the 
guidelines shall be based on meteorological data, the nature and volume of 
materials to be burned and the probable effect of such burning on ambient air 
quality, and that, in adopting the guidelines, the Board shall consider their 
economic and technological feasibility; 

WHEREAS, the Board has established Agricultural Burning Guidelines in Sections 
80100 through 80330, Title 17, California Administrative Code; 

WHEREAS, Section 41859 of the Health and Safety Code provides that the Board 
shall continually review its Agricultural Burning Guidelines; 

WHEREAS, wildland vegetation management burning is conducted in California by 

• 
many public agencies to accomplish a variety of natural resource management 
objectives such as wildlife habitat improvement, watershed management, and 
forest improvement, as well as the primary objective of preventing high 
intensity wildland fires; 

WHEREAS, wildland vegetation management burning may be classified and 
regulated under the existing Agricultural Burning Guidelines as either forest 
management or range improvement burning, depending on the purposes for which 
the particular project is conducted; 

WHEREAS, the existing forest management and range improvement burning
provisions lack flexibility in certain respects to accommodate the 
sophisticated needs of wildland vegetation management burning and lack 
sufficient stringency in other respects regarding such burning programs; 

WHEREAS, the Board staff has proposed amendments to the Agricultural Burning
Guidelines which include definitions of wildland vegetation management burning
and prescribed burning, specific requirements for wildland vegetation 
management burning, and a requirement that districts amend their agricultural
burning implementation plans to provide for regulation of wildland vegetation 
management burning; 



-2-

WHEREAS, Board staff has developed the proposed amendments in coordination 
with representatives of numerous interested parties including local air 
pollution control districts, the California Deparment of Forestry, and the 
United States Forest Service; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are available; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (commencing with Section 
11340), Part l, Division 3, Title 2 of the Government Code; and 

• WHEREAS, the Board finds that: 

The proposed amendments to the Agricultural Burning Guidelines set 
forth in Attachment A will alleviate the need to determine the 
particular agricultural purpose for which wildland vegetation 
management burning is conducted and thereby simplify the 
identification of applicable requirements; 

The proposed amendments will impose requirements for wildland 
vegetation management burning conducted by public agencies which are 
more closely tailored to the needs and potential problems of such 
burning; 

The proposed amendments will protect air quality without adversely 
impacting the agricultural economy of the state. 

• This regulatory action will have no significant adverse impact on the 
environment. 

NOW, THEREFORE BE IT RESOLVED, that the Board adopts the amendments to 
Sections 80100, 80110, 80140 and 80175, Title 17, California Administrative 
Code, as set forth in Attachment A hereto. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-98, as adopted by 
the Air Resources Board. 

ecreUry 



ATTACHMENT A 

Amend Title 17, California Administrative Code, Section 80100 to read 

as follows: 

80100. Definitions 

(a) "Agricultural Burning Guidelines" means the provisions of 

Subchapter 2, Chapter l, et Part III, Title 17, California Administrative Code. 

(b) "Brush treated" means that the material to be burned has been 

felled, crushed or uprooted with mechanical equipment, has been desiccated 

with herbicides, or is dead. 

• ( c) "Designated agency" means any agency designated by the Air 

Resources Board (State-Bea~e state board) as having authority to issue 

agricultural burning permits. The U.S. Forest Service and the California 

Department of Forestry are so designated within their respective areas of 

jurisdiction. 

• 

(d) "Forest management burning" means the use of open fires, as part 

of a forest management practice, to remove forest debris or for forest 

management practices which include timber operations, silvicultural practices 

or forest protection practices • 

(e) A "no-burn" day means any day on which agricultural burning is 

prohibited by the State-Bea~e state board or by a district. 

(f) "Open burning in agricultural operations in the growing of crops 

or raising of fowl or animals" means: 

(1) The burning in the open of materials produced wholly from 

operations in the growing and harvesting of crops or raising of fowl or 

animals for the primary purpose of making a profit, of providing a livelihood, 

or of conducting agricultural research or instruction by an educational 

institution. 



• (2) In connection with operations qualifying under subdivision (1): 

(A) The burning of grass and weeds in or adjacent to fields in 

cultivation or being prepared for cultivation. 

• 

• 

(B) The burning of material~ not produced wholly from such 

operations, but which are intimately related to the growing or harvesting of 

crops and which are used in the field, except as prohibited by district 

regulations. Examples are trays for drying raisins, date palm protection 

paper, and fertilizer and pesticide sacks or containers, where the sacks or 

containers are emptied in the field. 

(g) A "permissive-burn" day means any day on which agricultural 

burning is not prohibited by the State-BeaFd state board. 

(h) "Range improvement burning" means the use of open fires to 

remove vegetation for a wildlife, game or livestock habitat or for the initial 

establishment of an agricultural practice on previously uncultivated land. 

(i) "Silviculture" means the establishment, development, care and 

reproduction of stands of timber. 

(j) "Tahoe Basin" means the area, within the State of California, as 

defined by the California-Nevada Interstate Compact, Article II, Paragraph C, 

as contained in Section 5976 of the State Water Code. 

(k) "Timber operations" means cutting or remova1 of timber or other 

forest vegetation. 

(l ) "Wi l dl and vegetation management burning" means the use of 

prescribed burning conducted by a public agency, or through a cooperative 

agreement or contract involving a public agency, to burn land predominantly 

covered with chaparral (as defined in Title 14, California Administrative 

Code, Section 1561.1), trees, grass or standing brush. 
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• (ml "Prescribed burning" means the planned application of fire to 

vegetation on lands selected in advance of such application, where any of the 

purposes of the burning are specified in the definition of agricultural 

burning as set forth in Health and Safety Code Section 39011. 

NOTE: Authority cited: Sections 39600, 39601, 41856, and 41859, Health and 
Safety Code. Reference: Sections 39011, i9Qis;-i9Qs6; 41853, 41854, 41855, 
41856, 41857, 41858, 41859, 41861, 41862 and 41863, Health and Safety Code. 

Amend Title 17, California Administrative Code, Section 80110(c) to 

read as follows: 

• 80110. Permissive-Burn or No-Burn Days 

* * * * * 

(c) Upon request from a pennittee through a designated agency, seven 

days in advance of a specific range improvement burn, eF forest management 

burn, or wildland vegetation management burn, at any elevation below 6,000 ft. 

(msl), a pennissive-burn or no-burn notice will be issued by the 5tete-Bee~~ 

state board up to 48 hours prior to the date scheduled for the burn. Without 

further request, a daily notice will continue to be issued until a 

permissive-burn notice is issued. 

* * * * * 

NOTE: Authority cited: Sections 39600, 39601, 41856, and 41859, Health and 
Safety Code. Reference: Sections 41855, 41856, 41857, 41858, 41861, and 
41862, Health and Safety Code. 
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• Amend Title 17, California Administrative Code, Section 80140 to read 

as follows: 

80140. General 

(a) In accordance with Section 41863 of the California Health and 

Safety Code, each district in the State shall adopt an implementation plan 

consistent with these Agricultural Burning Guidelines. Each district shall 

develop its implementation plan in cooperation with the appropriate fire 

protection agencies having jurisdiction within the district. 

(bl Districts that have an approved implementation plan for 

• 

• regulating "agricultural burning" (as defined in the Agricultural Burning 

Guidelines adopted on June 21. 1972, filed as Administrative Code regulations 

with the Secretary of State on July 7, 1972) need not submit an implementation 

plan for regulating open burning in agricultural operations in the growing of 

crops or raising of fowl or animals, forest management, or range improvement, 

or used in improvement of land for wildlife and game habitat as defined in 

these Guidelines. Such approved implementation plans shall remain effective 

under this subdivision until modified and approved pursuant to subdivision (i) 

of this section. Districts shall submit modifications to their implementation 

plans by March 1, 1980, to include provisions for regulating agricultural 

burning and for disease or pest prevention which conform to the amendments to 

these Guidelines adopted on October 12, 1979. No later than June 1, 1987, 

districts shall submit modifications to their implementation plans to confonn 

them to the amendments to these guidelines adopted on [insert date of 

adoption] or shall notify the executive officer of the state board in writing 

of their determination that no modifications are necessary. 
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• (c) The form of pennit(s) required under subdivision (a) of Section 

80120 and the form of infonnation required under subdivision (c) of Section 

80120 shall be part of the plan. 

(d) Each plan shall specify enforcement procedures. 

(e) Each plan shall be submitted to the 6tate-Bea~e state board for 

approval within ten days after adoption by the district. 

(f) The 6tate-Bea~e state board shall either approve, modify and 

approve, or reject any plan or modification of such plan submitted. Prior to 

disapproval or modification of any such plan the S~a~e-BeaFe state board shall 

• 

• hold a public hearing. Approval of any plan or any part of such plan is 

hereby delegated to the e~eeYt4ve-eff4eeF executive officer of the State-BeaFe 

state board. With respect to modifications submitted or a district 

detennination that no modifications are necessary as a result of the 

amendments to the Agricultural Burning Guidelines adopted on [insert date of 

adoption], the executive officer shall approve any plan or modification if the 

plan as adopted or modified includes provisions in conformity with the 

amendments, and contains enforcement procedures likely to result in compliance 

• with those provisions • 

(g) If the plan or modification of such plan is rejected, or if no 

timely plan is submitted, or if the plan is economically or technically not 

feasible, the 6tate-BeaFe state board, after a public hearing held in the 

basin affected, shall adopt an alternative plan. 

(h) The approved implementation plan shall be enforced by the 

district • 

• 
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• (i) After a district implementation plan is approved by the State 

BeaPe state board, modifications to the plan shall be submitted to the State 

BeaPe state board for its approval, and shall not be effective until approved. 

NOTE: Authority cited: Sections 39600, 39601, 41856 and 41859, Health and 
Safety Code. Reference: Sections 41856, 41859 and 41863, Health and Safety
Code. 

Adopt new Title 17, California Administrative Code, Section 80175 to 

read as follows: 

80175. Wildland Vegetation Management Burning 

• (a) A district with no wildland vegetation management burning within 

its jurisdiction may request to be exempted from the requirements of this 

section. 

• 
(b) Where an implementation plan for wildland vegetation management 

burning is required, the plan shall include rules and regulations which: 

(1) Apply to all burning which meets the definition of wildland 

vegetation management burning, regardless of whether such burning also meets 

another definition in Section 80100 of this subchapter. 

• 
(2) Limit the ignition of fires to approved devices • 

(3) Regulate the total acreage or tonnage of vegetation that may be 

burned each day within the district. 

(4) Regulate burning or require mitigation when the meteorological 

conditions could otherwise cause smoke to create or contribute to an 

exceedance of a state or federal ambient air quality standard or cause a 

public nuisance. 

(5) Require the vegetation to be burned to be free of tires, 

rubbish, tar paper or construction debris, and reasonably free of dirt and 

• soil • 
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• (6) Require the vegetation to be in a condition which will 

facilitate combustion and minimize the amount of smoke emitted during 

combustion. 

(7l For projects exceeding a predetermined size or tonnage threshold 

level, or for projects situated in zones specified by the district, require 

the following information be provided to the district for review and approval 

in advance of the proposed burning: 

• 
(al location and specific objectives of the burn project; 

(bl acreage or tonnage, type, and arrangement of vegetation to be 

burned; 

(cl directions and distances to nearby sensitive receptor areas; 

(d) fuel condition, combustion, and meteorological prescription 

elements developed for the project; 

• (el projected schedule and duration of project ignition, combustion, 

and burndown; 

(fl specifications for monitoring and verifying critical project 

parameters; and 

• (g) specifications for disseminating project information • 

NOTE: Authority cited: Sections 39600, 39601, 41856 and 41859, Health and 
Safetfi Code. Reference: Sect1ons 41856, 41857, 41858, 41859 and 41863, 
Healt and Safety Code • 

• 
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State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Amendments to Agricultural Burning
Regulations 

Agenda Item No.: 86-13-4 

Public Hearing Date: November 20, 1986 

Response Date: November 20, 1986 

Issuing Authority: Air Resources Board 

• 
Comment: No comments were received identifying any significant environmental 

issues pertaining to this item. The staff report identified no 
adverse environmental effects • 

Response: N/A 

Certified: /2~11!~
oard tary 

Date : { tl I fa ?'/I(?
7 

• 



-State of California 

MEMORANDUM 

To Gordon Van Vleck Date January 13, 1988 
Secretary 
Resources Agency Subject Filing of Notice . ~ of Decisions of 

the Air Resources 
WA Board 

Ca ison 
Bo cretary 

From Air Resources Board 

• 
Pursuant to Title 17, Section 60007 (b), and in 

compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comnents raised during the comnent 
period. 

ATTACHMENTS 
86-68 
86-70 
86-71 
86-94 
86-98 
86-99 
86-115 

• 
87-9 
87-61 
87-62 
87-66 
88-1 
88-8 



State of California 
AIR RESOURCES BOARD 

Resolution 86-99 

November 20, 1986 

Agenda Item: 86-13-5 

WHEREAS, Section 39601 of the Health and Safety Code authorizes the Air 
Resources Board ("Board") to adopt standards, rules, and regulations necessary 
for the proper execution of the powers and duties granted to and imposed upon
the Board by law; 

• 
WHEREAS, Section 39607(d) of the Health and Safety Code requires the Board to 
adopt test procedures to measure compliance with its nonvehicular emission 
standards and those of the air pollution control and air quality management
districts (''districts"); 

WHEREAS, the Board has previously adopted Title 17, California Administrative 

• 

Code, Sections 94100-94130, which establish 30 test methods for determining 
whether a nonvehicular (stationary) source is in compliance with district 
emission standards; 

WHEREAS, the Board's staff has now developed seven new test methods for 
determining compliance with district nonvehicular emission standards; 

WHEREAS, the California Environmental Quality Act and Board regulations
require that no project having significant adverse environmental impacts be 
adopted as proposed if feasible alternatives or mitigation measures are 
available which would substantially reduce such adverse impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of the Administrative Procedure Act 
(Government Code, Title 2, Division 3, Part l, Chapter 3.5); and 

WHEREAS, the Board finds that: 

Adoption of the seven new test methods set forth in Attachment B, and 
adoption of the regulations set forth in Attachment A incorporating 
the test methods, are necessary and appropriate to satisfy the 
requirements of Section 39607(d) of the Health and Safety Code and 
may simplify the identification, adoption and enforcement of 
nonvehicular emission standards; and 

The adoption of the test methods and regulations set forth in 
Attachments A and B will have no significant adverse environmental 
impacts. 
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• 

• 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves Sections 94131 
through 94137, Title 17, California Administrative Code, as set forth in 
Attachment A hereto, and approves the seven new test methods for determining 
compliance with district nonvehicular emissions standards set forth in 
Attachment B. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to adopt 
the regulatory changes set forth in Attachments A and 8, after making them 
available to the public for a period of 15 days, and with such minor 
modifications as may be appropriate in light of written comments submitted 
during this period, provided that the Executive Officer shall present the 
regulations to the Board for further consideration if he determines that this 
is warranted in light of the written comments received • 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-99, as adopted by
the Air Resources Board • 



State of California 
AIR RESOURCES BOARD 

Response to Significant Environmental Issues 

Item: Public Hearing to Consider Adoption of Regulations Regarding Test 
Methods for Determining Emissions from Nonvehi cul ar Sources 

Agenda Item No.: 86-13-5 

Public Hearing Date: November 20, 1986 

Response Date: December 22, 1986 

Issuing Authority: Air Resources Board 

• 
Comment: No comments were received identifying any significant environmental 

issues pertaining to this item. The staff report identified no 
adverse environmental effects. 

Response: N/A 

Certified: 

Date: 

• 



- State of Ca 1 i for n i a 

MEMORANDUM 

To Gordon Van Vleck Date January 13, 1988 
Secretary 
Resources Agency Subject Filing of Notice .. of Decisions of 

the Air Resources
WA Board 

Ca is on 
Bo cretary 

From Air Resources Board 

• 
Pursuant to Title 17, Section 60007 (b), and in 

compliance with Air Resources Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions and 
response to environmental comnents raised during the conment 
period. 

ATTACHMENTS 
86-68 
86-70 
86-71 
86-94 
86-98 
86-99 
86-115 

• 
87-9 
87-61 
87-62 
87-66 
88-1 
88-8 



State of California 
AIR RESOURCES BOARD 

Resolution 86-100 

WHEREAS, J. Gordon Kennedy has served with distinction as a member of the Air Resources Board 
from February 1983 through December 1986; and 

WHEREAS, as an involved citizen and Madera County Supervisor, and as a long time member of the 
San Joaquin Valley Basinwide Control Council, he has outstanding leadership abilities which have 
enabled him to make valuable contributions to the activities of the Board; and 

WHEREAS, his background and interest in agriculture have played an important role in fostering 
communication between the Board and the agricultural community and in ensuring full consideration of 
agricultural concerns in Board actions; and 

• 
WHEREAS, in addition to his contributions at regular Board meetings, he has served with dedication 
and diligence as Chairman of the Agricultural Advisory Committee, and as a member of the Committee 
on Visibility, the Legislative Advisory Committee, and the San Joaquin Valley Air Study Committee 
and has played an active and valuable role in the development of a San Joaquin Valley-wide air quality 
modeling study; and 

WHEREAS, he has brought to the Board's deliberations a thorough statewide perspective as well as an 
enhanced recognition of issues particular to the San Joaquin Valley; and 

WHEREAS, as Chairman of the Agricultural Advisory Committee, he has advised the Board on 
agricultural research and extended the agricultural communities' understanding of the Boll,rd's research 
program; and 

WHEREAS, his intelligence, his objective approach to a problem, and his thorough grasp of issues have 
won for him the respect of his fellow Board members, the Board staff, and members of the public; and 

WHEREAS, his kindness and congeniality will be remembered by his fellow Board members and the 
Board staff. 

NOW, THEREFORE, BE IT RESOLVED that the Afr Resources Board extends its deepest 

• 
George Bailey, Member 

appreciation to Supervisor Kennedy and expresses its thanks for his significant contribution to 
California's progress towards clean air . 

Eugene Boston, M.D.. Member Harriert M. Wieder, Member 

Roberta H. Hughan, Member Andrew Wortman. Ph.D .. Member 

Betty S. Ichikawa. Member 



State of California 
AIR RESOURCES BOARD 

Resolution 86-100 

WHEREAS, J. Gordon Kennedy has served with distinction as a member of the Air Resources Board 
from February 1983 through December 1986; and 

WHEREAS, as an involved citizen and Madera County Supervisor, and as a long time member of the 
San Joaquin Valley Basinwide Control Council, he has outstanding leadership abilities which have 
enabled him to make valuable contributions to the activities of the Board; and 

WHEREAS, his background and interest in agriculture have played an important role in fostering 
communication between the Board and the agricultural community and in ensuring full consideration of 
agricultural concerns in Board actions; and 

• 
WHEREAS, in addition to his contributions at regular Board meetings, he has served with dedication 
and diligence as Chairman of the Agricultural Advisory Committee, and as a member of the Committee 
on Visibility, the Legislative Advisory Committee, and the San Joaquin Valley Air Study Committee 
and has played an active and valuable role in the development ofa San Joaquin Valley-wide air quality 
modeling study; and 

WHEREAS, he has brought to the Board's deliberations a thorough statewide perspective as well as an 
enhanced recognition of issues particular to the San Joaquin Valley; and 

WHEREAS, as Chairman of the Agricultural Advisory Committee, he has advised the Board on 
agricultural research and extended the agricultural communities' understanding of the Board's research 
program; and 

WHEREAS, his intelligence, his objective approach to a problem, and his thorough grasp of issues have 
won for him the respect of his fellow Board members, the Board staff, and members of the public; and 

WHEREAS, his kindness and congeniality will be remembered by his fellow Board members and the 
Board staff. 

NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board extends its deepest 

• 
appreciation to Supervisor Kennedy and expresses its thanks for his significant contribution to 
California's progress towards clean air. 

Jananne Sharpless, Chairwoman 

George Baile)', Member John S. LagariaJ, Member 

Eugene Boston. },.f, D., Member Harrielt M. Wieder, Member 

Roberta H Hughan, Member Andrew Wortman. Ph.D., Member 



State of California 
AIR RESOURCES BOARD 

Resolution 86-101 
November 20, 1986 

• 
WHEREAS, the Air Resources Board has been directed:to design and implement a 
comprehensive program of research and monitoring df acid deposition in 
California pursuant to Health and Safety Code Sectfons 39900 through 39915;
and · 

WHEREAS, a solicited research proposal, Number 133-19, entitled "Acidic 
Aerosol Size Distributions During SCAQS," has been submitted by California 
Public Health Foundation; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 133-19, entitled "Acidic Aerosol Size Distributions 
During SCAQS," has been submitted by California Public Hea1th 
Foundation, for a total amount not to exceed $164,044. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resou.rces Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 133-19, entitled "Acidic Aerosol Size Distributions 
During SCAQS," submitted by California Public Health Foundation for a 
total amount not to exceed $164,044. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$164,044. 

l hereby certify that the above 
is a true and correct copy of 
Resolution 86-101, as adopted by 
the Air Resources Board 



ITEM NO;: 86-13-6(b) 1 
DATE: November 20, 1986 

State of California 
AIR RESOURCES BOARD 

ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

Research Proposal No. 133-19 entitled "Acidic Aerosol 
Size Distributions During SCAQS.'' 

Adopt Resolution 86-101 approving Proposal No. 133-19 
for funding in. an amount not to exceed $164,044. 

The purpose of this study is to provide data on size
resolved chemical composition of aerosols during the 
summer portion of the Southern California Air Quality 
Study (SCAQS). The overall goal of SCAQS is to 
develop a comprehensive and properly archived air 
quality and meteorological data base for the South 
Coast Air Basin that can be used to test, evaluate, 
and improve elements of air quality simulation models 
for oxidants, PM10, fine particles, toxic air 
contaminants and acidic species. 

Gas and Aerosol phase computer models require, for 
their validation, spatially and temporally resolved 
ambient measurements of aerosols, including 
information on inorganic ions (nitrate, sulfate, 
chloride, ammonium, potassium, and sodium). To 
provide these data, the proponent would use the nine
stage Berner cascade impactor, which was demonstrated 
successfully during the A~B-sponsored Nitrogen Species 
Measurement Methods Comparison Study held in Claremont 
in September 1985. 

The Contractor will measure the particle size 
distribution of major inorganic ions during the summer 
intensive study period of SCAQS, approximately 6 weeks 
(12 sampling days) beginning in June, 1987. The 
Berner impactors will be operated at three stations 
including the two type "A" {intensive) stations, and a 
mobile station which would be situated in an upwind 
area. In addition to the above measurements, the 
contractor would analyze ten percent of the samples 
collected for calcium and magnesium ions, and formic 
and acetic acids. 

The research contractor is the California Public 
Health Foundation and the Principal Investigator is 
Dr. Walter John. 



B U D G E T S U M M A R Y 

California Public Health Foundation 

"Acidic Aerosol Size Distributions During SCAQS" 

• 
BUDGET ITEMS: 

Salaries $70,678 
Benefits 20,477 
Supplies1 11,600 
Travel 10,560 
Equipment2 18,501 

TOTAL, Direct Costs $131,816 
TOTAL, Indirect Costs 32,228 

TOTAL PROJECT COST $164,044 
--==-----=---'==== =========== 

• 1/ Includes fabrication of three wind shields, three denuders, and three 
sampling stands. 

2/ Includes two eight-stage Berner Impactors ($17,006). 



State of California 
AIR RESOURCES BOARD 

Resolution 86-102 
November 20, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

• 
WHEREAS, an augmentation proposal, Number 018-3(b), entitled "Snow Deposition, 
Melt, Runoff and Chemistry in a Small Alpine Watershed, Emerald lake Basin, 
Sequoia National Park," has been submitted by the University of California, 
Santa Barbara; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 018-3(b), entitled "Snow Deposition, Melt, Runoff and 
Chemistry in a Small Alpine Watershed, Emerald lake Basin, Sequoia 
National Park," submitted by the University of California, Santa 
Barbara, for a total amount not to exceed $32,183. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 

• 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 018-3(b), entitled "Snow Deposition, Melt, Runoff and 
Chemistry in a Small Alpine Watershed, Emerald lake Basin, Sequoia 
National Park," submitted by the University of California, Santa Barbara 
for a total amount not to exceed $32,183. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$32,183. 

t hereby certify that the above 
is a true and correct copy of 
Resolution 86~102, as adopted by 
the Air Resources Board. 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 86-13-6 (b) 2 < 
DATE:,:· November 20, _1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 018-3(b) entitled "Snow 
Deposition, Melt, Runoff and Chemistry in a Small 
Alpine Watershed, Emerald Lake Basin, Sequoia National 
Park." 

Adopt Resolution 86-102 approving Proposal No. 
018-3(b) for funding in an amount not to exceed 
$32,183. 

As part of the'Acid Deposit1on Research and Monitoring 
Program, snow deposition and snowmelt runoff have been 
studied at a representative, high-elevation watershed, 
Emerald lake Basin. The proponents have carried out 
this study of snow deposition and chemistry during two 
field seasons, winter 1984-85 and 1985-86. This study 
continuation will allow the researchers to collect · 
snow samples and conduct experiments at the Emerald 
Lake Watershed during winter 1986-87 to help with the 
estimation of atmospheric loading to the Basin during 
the winter period, when more than 90% of the total 
volume of deposition occurs. 

The work to be continued includes: routine sampling 
of snowfall and snowpack at a number of locations in 
the Basin; collection of data on meteorological 
parameters; installation of equipment and conducting 
of snow-event fractionation experiments; and planning 
from tracer experiments during snowmelt. 

This work on snow-processes and chemistry .is crucial 
to an understanding of the chemistry of dry and wet 
deposition to sensitive, high-elevation areas of 
California. These data will also be useful in 
estimating timing, magnitude and acidity of snowmelt 
runoff in the spring when biological populations are 
particularly vulnerable. 

The research contractor is the University of 
California at Santa Barbara, and the principal 
investigators are Ors. Jeffrey Dozier and John Melack. 

'! 



B U D G E T S U M M A R Y 

University of California, Santa.Barbara 

"Snow Deposition, Melt, Runoff and Chern:istry in a Small 
Alpine Watershed, Emerald Lake Basin, Sequoia National Park, 

• BUDGET ITEMS: 

Salaries $14,320 
Benefits 2,087 
Supplies * 4,000 
Other Costs 5,850 
Travel 3,000 

TOTAL, Direct Costs $29,257 
TOTAL, Indirect Costs 2,926 

• 
TOTAL PROJECT COST $32,183 
====================================== 

* Includes computer time, satellite data and aerial overflights. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-103 
November 20, 1986 

WHEREAS, the Air Resources Board has been directed to design and implement a 
comprehensive program of research and monitoring of acid deposition in 
California pursuant to Health and Safety Code Sections 39900 through 39915; 
and 

• 
WHEREAS, an unsolicited research proposal, Number ,136-19, entitled "Effects of 
Acid Fog and Ozone on Conifers," has been submitted by the University of 
California, Riverside; 

• 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Scientific Advisory Committee on Acid Deposition has reviewed and 
recommends for funding: 

Proposal Number 136-19, entitled "Effects of Acid Fog and Ozone on 
Conifers," submitted by the University of California, Riverside for a 
total amount not to exceed $88,480. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39906, hereby accepts the 
recommendation of the Scientific Advisory Committee on Acid Deposition and 
approves the following: 

Proposal Number 136-19, entitled "Effects of Acid Fog and Ozone on 
Conifers," submitted by the-University of California, Riverside for a 
total amount not to exceed $88,480. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$88,480 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86~103, as adopted by 
the Air Resources Board. 

L 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 
DATE: 

86-13-6(6) 3 
November 20, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 136-19 entitled "Effects of Acid 
Fog and Ozone on Conifers.". 

Adopt Resolution 86-103 approving Proposal No. 136-19 
for funding in an amount not to exceed $88,480. 

The objective of this proposal is to identify the 
metabolic basis for the re'sponse of coniferous trees 
to acid fog, ·and to deterflline whether acid fog 
exposure predisposes trees to ozone injury and growth 
reduction. 

The Kapiloff Act requires the Board to conduct a 
comprehensive research program into the effects of 
acid deposition, including determination of the 
effects of acid deposition, in its various forms, upon 
forest plants. In addition, the Act requires the 
Board to determine dose response functions to assess 
economic effects of damage to forest plants. 

The experiments proposed here for pine seedlings 
should provide valuable information on the effects of 
acid deposition for an important forest species. The 
experiments are intended to simulate spring and summer 
ambient air conditions in the South Coast Air Basin. 
The plants, Ponderosa pine and Monterey pine, will be 
exposed to acidic fog for up to eleven weeks during 
spring and then exposed to ambient ozone levels during 
July through September. During the exposures, 
appropriate physiological measurements will be made 
and environmental conditions monitored. These data 
will then be analyzed to assess the degree of plant 
response. 

The research contractor is the Statewide Air Pollution 
Research Center of the University of California at 
Riverside, and the principal investigators are Drs. 
Andrzej Bytnerowicz and David Olszyk. 



. . ; 

B U D G E T S U M M A R Y 

University of California, Riverside 

"Effects of Acid Fog and Ozone on Conifers" 

• 
BUDGET ITEMS: 

Salaries $53,759 
Benefits 13,958 
Supplies* 9,436 
Other Costs 2,085 
Travel 1,517 

TOTAL, Direct Costs $80,755 
TOTAL, Indirect Costs 7,725 

TOTAL PROJECT COST $88,480 
====== 

• * Includes $3000 for fabrication of fogging enclosures and $4000 for electric 
power. 

'' 



State of California 
AIR RESOURCES BOARD 

Resolution 86-104 

November 20, 1986 

Agenda Item Nos: 86-13-1 
86-13-2 

WHEREAS, on August 22, 1986, the Air Resources Board ("ARB" or the "Board") adopted
Resolution 86-76 amending the 1986 Kern County Plan adopted by the Kern County
Board on March 31, 1986; 

WHEREAS, the Resolution provided for a committee of the Board to seek new 
information on specified issues regarding the 1986 Kern County Plan as amended by 
the Board, and that committee has made several recommendations to the Board; and 

• 
WHEREAS, the Western Oil and Gas Association (WOGA) filed with the Board a petition
for reconsideration of Resolution 86-76, dated October 14, 1986, and WOGA has 
withdrawn its petition, without prejudice, based on this resolution. 

NOW, THEREFORE, BE IT RESOLVED that the Executive Officer shall forward the 1986 
Kern County Plan as amended by tne Board August 22, 1986 to the Environmental 
Protection Agency (EPA). 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to schedule a 
hearing in February 1987 for the purpose of considering amendments to the Plan 
relating to the oxides of nitrogen (NOx) controls on the West Side. 

BE IT FURTHER RESOLVED that ARB requests EPA to withhold final action to approve or 
disapprove the Plan as amended and to hold the public comment period open until 
March 31, 1987, and that the ARB's submission to EPA of the 1986 Kern County Plan 
as amended by the ARB is based on ARB's understanding that EPA concurs with this 
request. 

BE IT FURTHER RESOLVED that the Board reaffirms its conmitment that the emission 
limits specified in Resolution 86-76, e.g., 0.14 lb/MM Btu NOx for steam 
generators, be considered when the Kern County Board conducts hearings to consider 
the adoption of the specified rules. In determining the emission limits specified
in the various rules as applied to individual generators, the Kern County and state 
Boards will also take into consideration what limits are technologically feasible 
and economically reasonable and thereby constitute "reasonable available control 
technology. " 

BE IT FURTHER RESOLVED that the Board supports continued technical analysis to 
generate new information on the effects of hydrocarbon and NOx controls on ozone in 
Central Kern and is willing to consider expeditiously such new information and, if 
appropriate, amend the Plan. 

I hereby certify that the above is a true 
and correct copy of Resolution 86-104, as 
adopted by the Air Resources Board. 



State of California 

Memorandum 

From 

• 

Gordon Van Vleck 
Secretary 
Resources Agency 

:fa~HI~4 

s,ecretary 
Air Reso~es Board 

V 

Date : f!i«"ld. 1«1 If lf'l 

F~~ji,ag of Notice of 
Decisions of the Air 
Resources Board 

Pursuant to Title 17, Section 60007 (b), and in 
compliance with Air Reso:1rces Board certification under Section 
21080.5 of the Public Resources Code, the Air Resources Board 
hereby forwards for posting the attached notice of decisions 
and response 
period. 

ATTACHMENTS 
i,, 71,, 
q1,,1otj 

81'7-l'7 

to environmenta 1 comments raised during the comment 



State of California 
AIR RESOURCES BOARD 

Resolution 86-105 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• WHEREAS, an unsolicited research proposal, Number 1462-130, entitled 
"Documentation of Ozone as the Primary Phytotoxic Agent in Photochemical 
"Smog"," has been submitted by the University of California, Riverside; 

WHEREAS, the Research staff has reviewed and recommended this proposal for 
approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1462-130, entitled "Documentation of Ozone as the 
Primary Phototoxic Agent in Photochemical Oxidant "Smog"," submitted by
the University of California, Riverside for a total amount not to exceed 
$66,202. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the and approves the following: 

Proposal Number 1462-130, entitled "Documentation of Ozone as the 
Primary Phototoxic Agent in Photochemical Oxidant "Smog"," submitted by
the University of California, Riverside for a total amount not to exceed 
$66,202. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$66,202. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-105, as adopted
by the Air Resources Board. 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 
DATE: 

86-14-4(b) l 
December 18. 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1462-130 entitled "Documentation of 
Ozone as the Primary Phytotoxic Agent in Photochemical 
Oxidant "Smog". " 

Adopt Resolution 86-105 approving Proposal No. 1462-130 for 
funding in an amount not to exceed $66,202. 

The objective of this study is to compare the response of 
plants exposed to ambient oxidants with the response of 
plants exposed to experimentally-generated ozone. Both types 
of atmospheres have been used experimentally. but it is not 
clear whether results obtained with experimentally generated 
ozone are equivalent to those resulting from ambient oxidant 
exposure. In this study the investigator will expose alfalfa 
to either ambient Riverside oxidants. or to filtered air to 
which the ambient concentration of pure ozone has been 
added. Physiological responses. growth, yield, and foliar 
injury will be measured. The investigator is Dr. David M. 
01 szyk. 

The results of this study will help determine any significant 
differences in response of plants to ambient and to 
experimental atmospheres. Any important differences would 
need to be considered in reviewing scientific research used 
to support regulatory action. A finding of no important
differences would provide support for present estimates of 
ozone effects. 



B U D G E T S U M M A R Y 

University of California, Riverside 

"Documentation of Ozone as the Primary Phototoxic 

• 
Agent in Photochemical Oxidant "Smog" 

BUDGET ITEMS: 

Salaries $34,595 
Benefits 9,544 
Equipment* 4,000 
Supplies 150 
Other Costs 2,900 
Travel l ,358 

TOTAL, Direct Costs $60,547 
TOTAL, Indirect Costs 5,655 

TOTAL PROJECT COST $66,202

• 
- -

* Four open top field chambers and refurbishing of blower boxes. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-106 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• WHEREAS, an unsolicited research proposal, Number 1467-130, entitled "The 
Effects of Present and Potential Air Pollution on Important San Joaquin Valley 
Crops: Grapes, Tomatoes, and Stone Fruits," has been submitted by the 
University of California, Riverside; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1467-130, entitled "The Effects of Present and Potential 
Air Pollution on Important San Joaquin Valley Crops: Grapes, Tomatoes, 
and Stone Fruits," submitted by the University of California, Riverside 
for a total amount not to exceed $75,871. 

• NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the and approves the following: 

Proposal Number 1467-130, entitled "The Effects of Present and Potential 
Air Pollution on Important San Joaquin Valley Crops: Grapes, Tomatoes, 
and Stone Fruits," submitted by the University of California, Riverside 
for a total amount not to exceed $75,871. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$75,871. 

l hereby certify that the above is a 
true and correct copy of Resolution 
86~106, as adopted by the Air Resources 
Board, 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

8b-l4-4(b) 2ITEM NO.: 
DATE: December 18. 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1467-130 entitled "The Effects of 
Present and Potential Air Pollution on Important San Joaquin
Valley Crops: Grapes. Tomatoes. and Stone Fruits." 

Adopt Resolution 86-106 approving Proposal No. 1467-130 for 
funding in an amount not to exceed $75.871. 

This study will address two areas of research. The first 
portion of this study will extend for an additional year a 
study now in progress on the growth. yield and quality of 
Thompson Seedless grapes ambient oxidants. A portion of that 
study. examining effects of sulfur dioxide on grapes will be 
discontinued. and a new study. under a separate contract. 
will be initiated to examine the effect ambient oxidants on 
grape physiology. This experiment will provide information 
useful in estimating losses in grape yields due to exposure 
to ambient oxidants under field conditions. 

The second portion of the study is intended to determine if 
modification of fertilization levels for nitrogen. phosphorus
and potassium can alter crop plant sensitivity to air 
pollution. This experiment would be conducted with ozone 
sensitive processing tomatoes. Four levels of oxidant. three 
levels of nitrogen. and two each of phosphorus and potassium
will be used. The investigator will measure vegetative
growth. flowering and fruit production of the tomatoes. The 
results of this study will indicate whether changing the 
amounts of fertilizers applied to crops can provide a 
practical means of reducing yield losses caused by oxidant 
exposure. 

The investigator will be Dr. Robert F. Brewer of the 
University of California. Riverside. 



• BUDGET ITEMS: 

• 

B U D G E T S U M M A R Y 

University of California, Riverside 

"The Effects of Present and Potential Air 
Pollution on Important San Joaquin Valley

Crops: Grapes, Tomatoes, and Stone Fruits" 

Salaries $40,254 
Benefits 11,439 
Supplies 9,600 
Other Costs 5,806 
Travel 1,875 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

TOTAL PROJECT COST 

$68,974 
6,897 

$75,871 



State of California 
AIR RESOURCES BOARD 

Resolution 86-107 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1480-130, entitled "The 
Effects of Air Pollutants on Photosynthesis, Vegetative Growth and Development
of Grape Vines in the San Joaquin Valley of California," has been submitted by 
the University of California, Daivs; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1480-130, entitled "The Effects of Air Pollutants on 
Photosynthesis, Vegetative Growth and Development of Grape Vines in the 
San Joaquin Valley of California," submitted by the University of 
Galifornia, Davis for a total amount not to exceed $39,416. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1480-130, entitled "The Effects of Air Pollutants on 
Photosynthesis, Vegetative Growth and Development of Grape Vines in the 
San Joaquin Valley of California," submitted by the University of 
California, Davis for a total amount not to exceed $39,416. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$39,416. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-107, as adopted by the Air Resources 
Board. 

Board Secretary 

Ii 



ITEM NO.: 86-14-4(b) 3 
DATE: December 18, 1986 

State of California 
AIR RESOURCES BOARD 

• 

• 

ITEM: Research Proposal No. 1480-130 entitled "The Effects of Air 
Pollutants on Photosynthesis, Vegetative Growth and 
Development of Grape Vines in the San Joaquin Valley of 
California." 

RECOMMENDATION: Adopt Resolution 86-107 approving Proposal No. 1480-130 for 
funding in an amount not to exceed $39,416. 

SUMMARY: Studies have shown that Thompson Seedles grapes and 
processing tomatoes are subject to significant losses in 
yield as a result of exposure to ambient air pollution in the 
San Joaquin Valley. This study will examine the effects of 
air pollution in the physiology and development of Thompson
Seedless and five other grape varities and on processing 
tomatoes. The investigator will use established vines to 
study the response to air pollution of Thompson Seedless 
grapes, and rooted cutting of five other varieties for 
comparative studies to assess varietal differences in 
sensitivity to air pollutants. Grapes and tomato plants will 
be exposed to several levels of oxidant air pollutants in 
open top field chambers. The investigator will measure 
differences in growth, yield, physiological response, and 
plant biochemistry of plants exposed to different oxidant 
pollutant levels. The resulting data will be incorporated
into mathematical models which may be used to improve
estimates of yield losses caused by pollutant exposure • 

The principal investigator will be Dr. Larry Williams of the 
University of California, Davis. 



• BUDGET ITEMS: 

• 

B U D G E T S U M M A R Y 

University of California, Davis 

"The Effects of Air Pollutants on Photosynthesis,
Vegetative Growth, and Development of Grape Vines 

in the San Joaquin Valley of California" 

Salaries 
Benefits 
Supplies 

$26,123 
7,210 
1,700 

Other Costs 600 
Travel 200 

TOTAL, Direct Costs $35,833 
TOTAL, Indirect Costs 3,583 

TOTAL PRQJECT COST $39,416 



State of California 
AIR RESOURCES BOARD 

Resolution 86-108 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1482-130, entitled 
"Twenty-one Day Exposure to Mixed Air Pollutants: Effects on Lung Airways and 
Macrophages, 11 has been submitted by the University of California, Irvine; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1482-130, entitled "Twenty-one Day Exposure to Mixed Air 
Pollutants: Effects on Lung Airways and Macrophages," submitted by the 
University of California, Irvine for a total amount not to exceed 
$65,427. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1482-130, entitled "Twenty-one Day Exposure to Mixed Air 
Pollutants: Effects on Lung Airways and Macrophages, 11 submitted by the 
University of California, Irvine for a total amount not to exceed 
$65,427. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$65,427. 

I hereby certify that the above is a 
true and correct copy of Resolution 
86-108, as adopted by the Air Resources 
Board. 

Secretary 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 
DATE: 

86-14-4(b) 4 
December 18, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1482-130 entitled "Twenty-one Day
Exposure to Mixed Air Pollutants: Effects on Lung Airways
and Macrophages." 

Adopt Resolution 86-108 approving Proposal No. 1482-130 for 
funding in an amount not to exceed $65,427. 

This proposal would supplement an ongoing project which is 
being funded by the Electric Power Research Institute 
(EPRI). The objective of the study is to determine the 
effects of exposing the lungs of laboratory rats to a complex
mixture of air pollutants for several weeks. The composition
of the test atmosphere is based on air quality data obtained 
from Lennox, California. The proposed work will: 1) add two 
biological measurements that are thought to be more sensitive 
than those used in the EPRI study; and 2) allow for a more 
realistic simulation of exposure to ambient air by exposing 
rats to a less concentrated atmosphere than used in the 
current EPRI project. The results of this study will provide
information about the effect on the lung of prolonged 
exposure to an atmosphere that simulates polluted ambient air. 

The principal investigator will be Dr. Robert Phalen of the 
University of California, Irvine • 



• BUDGET ITEMS: 

B U D G E T S U M M A R Y 

University of California, Irvine 

"Twenty-one Day Exposure to Mixed Air Pollutants: 
Effects on Lung Airways and Macrophages" 

Salaries $30,990 
Benefits 
Supplies
Other Costs 

8,616 
11 ,000 
-0-

Travel -0-
Equipment* 8,000 
Consultant Costs 1,600 

TOTAL, Direct Costs $60,206 
TOTAL, Indirect Costs 5,221 

TOTAL PROJECT COST $65,427 

• 
* Inverted - Stage Microscope $8,000 



State of California 
AIR RESOURCES BOARD 

Resolution 86-109 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1484-130, entitled "Pilot 
Investigation of Indoor-Outdoor and Personal PM10 and Associated Ionic 
Compounds and Mutagenic Activity, 11 has been submitted by the University of 
California, Irvine; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1484-130, entitled "Pilot Investigation of 
Indoor-Outdoor and Personal PM10 and Associated Ionic Compounds and 
Mutagenic Activity," submitted by the University of California, Irvine 
for a total amount not to exceed $53,509. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1484-130, entitled "Pilot Investigation of 
Indoor-Outdoor and Personal PM10 and Associated Ionic Compounds and 
Mutagenic Activity," submitted by the University of California, Irvine 
for a total amount not to exceed $53,509. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$53,509. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-109, as adopted by the Air Resources 
Board, 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 
DATE: 

86-14-4(b) 5 
Decemoer 18, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1484-130 entitled "Pilot Investigation 
of Indoor-Outdoor and Personal PMJo and Associated Ionic 
Compounds and Mutagenic Activity. 

Adopt Resolution 86-109 approving Proposal No. 1484-1301 for 
funding in an amount not to exceed $53,509. 

The purpose of this pilot study is to evaluate methods of 
measuring personal exposure to PM10 and its constituent 
ionic species. Studies have shown that ambient monitors may 
not accurately measure the amount of PM10 to which people 
are actually exposed. Accurate estimates of exposure are 
necessary to predict the risk posed to public health, but it 
is not presently possible to make such estimates. The 
proposed study includes field testing of asthmatics using 
personal PM10 monitors. The results of this pilot study
will be used to design future larger scale studies to provide 
information that would allow for a more accurate estimation 
of Californians' exposure to PM1o and to provide additional 
information relevant to future reviews of the State PM10 
standard. 

The principal investigator will be Dr. Steven Colome of the 
University of California, Irvine 



B U D G E T S U M M A R Y 

University of California, Irvine 

"Pilot lnvesti gation of Indoor-Outdoor and Personal 
PM10 and Associated Ionic Compounds and Mutagenic Activity" 

• 
BUDGET ITEMS: 

Salaries $15,931 
Benefits 2,330 
Supplies 6,058 
Other Costs* 24,412 
Travel l,178 
Equipment** 700 

TOTAL, Direct Costs $50,609 
TOTAL, Indirect Costs 2,900 

TOTAL PRllJECT COST $53,509 

• 
* U. C. Davis. Mutagenicity testing $20,912 

Nicotine analysis 2,000 
Aeroallergen characterization 1,500 

$24,412 

** 2 Burkard personal aeroallergen volumetric samplers at $350 each 



State of California 
AIR RESOURCES BOARD 

Resolution 86-110 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1479-130, entitled 
"Incidence of Respiratory Symptoms and Chronic Diseases in a Nonsmoking 
Population as a Function of Long Term Cumulative Exposure to Ambient Air 
Po 11 utants (AHSMOG Fo 11 ow-up Study)," has been submitted by Loma Linda 
University; 

WHEREAS, the Research Division staff has reviewed and reconmended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1479-130, entitled "Incidence of Respiratory Symptoms
and Chronic Diseases in a Nonsmoking Population as a Function of Long
Term Cumulative Exposure to Ambient Air Pollutants (AHSMOG Follow-up
Study), 11 submitted by Loma Linda University for a total amount not to 
exceed $254,795. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

Proposal Number 1479-130, entitled II Incidence of Respiratory Symptoms 
and Chronic Diseases in a Nonsmoking Population as a Function of Long 
Term Cumulative Exposure to Ambient Air Pollutants (AHSMOG Follow-up
Study)," submitted by Loma Linda University for a total amount not to 
exceed $254,795. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$254,795. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86.-110, as adopted by the Air Resources 
Board. 

Secretary 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO. : 
DATE: 

86-14-4 (b) 6 
December 18, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1479-130 entitled "Incidence of 
Respiratory Symptoms and Chronic Diseases in a Nonsmoking
Population as a Function of Long Term Cumulative Exposure to 
Pmbient Air Pollutants (AHSMOG Follow-up Study). 11 

Adopt Resolution 86-110 approving Proposal No. 1479-130 for 
funding in an amount not to exceed $254,795. 

There have been only two major studies of effects of chronic 
exposure on California populations. One of these two studies 
was the AHSMOG study, which this proposal would extend. Ten 
years ago the AHSMOG study surveyed a sample of 7500 
non-smokers who had resided at least ten years in their 
neighborhoods. in which average ambient pollution
concentration had been much different. The survey determined 
the incidence and severity of chronic obstructive pulmonary
disease (COPD) and the presence or absence of factors 
potentially influencing it. Analysis of these data, which 
avoid the confounding effect of cigarette smoking, showed 
that greater exposure to high ozone and suspended particle 
concentrations was associated with a significantly higher
relative risk of COPD. 

This proposed extension of the AHSMOG project would again 
survey the sample by mail and telephone to collect another 
ten years of residence history, to determine the incidence 
and severity of COPD, and to collect relevant lifestyle and 
exposure information by means of a very detailed 
questionnaire. Updated estimates of exposure to ambient 
pollutants would be computed. The project would then perform 
a very extensive statistical analysis of these data to 
ascertain if exposure to pollutants and health effects are 
again associated. Analyses would include additional health 
endpoints not obtained in the original AHSMOG study -
incidence of cancer and heart disease, mortality from these 
two causes, and overall mortality. A subcontract would 
obtain airport visibility data; this data should provide the 
best surrogate for inhalable particle concentrations, which 
have not been monitored until recently. Staff of the 
Environmental Protection Agency who have successfully used 
visibility data in epidemiological studies will assist with 
obtaining and using these visibility data. 
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Funds reported will cover only one year of the two year 
effort. The project is cost-effective because it would again 
survey a previously obtained sample and use health effect 
data obtained by other projects. About half the cost of the 
study is to conduct the survey. The other half is to prepare 
the data for processing and to perfonn the statistical 
analyses. 

Complex and time-consuming epidemiological studies provide
the only direct method of observing how chronic exposure to 
air pollution affects human health. This information is 
needed to improve the basis of setting air quality standards. 

• 
The principal investigator will be Dr. David Abbey of the 
Loma Linda University • 

• 



• 

• 

B U D G E T S U M M A R Y 

Loma Linda University 

"Incidence of Respiratory Symptoms and Chronic Diseases 
in a Nonsmoking Population as a Function of Long Term Cumulative 

Exposure to Ambient Air Pollutants (AHSMOG Follow-up Study)" 

December 18, 1986 

BUDGET ITEMS: 

Salaries 
Benefits 
Supplies 
Equipment 

Three file cabinets 
Other Costs 
Consultant 
Subcontract* 
Travel 

TOTAL, Direct Costs 
TOTAL, Indirect Costs 

$94,750 
28,425 
23,268 
1,632 

19,000 
3,000 

24,000 
1,307 

$195,382 
59,413 

TOTAL PROO ECT COST $254,795 

* To add airport visibility data to the data base. 



State of California 
AIR RESOURCES BOARD 

Resolution 86-111 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, a solicited research proposal, Number 1485-130, entitled "Southern 
California Air Quality Study - Hydrocarbon Speciation at Type B Stations," has 
been submitted by Biospherics Corporation; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1485-130, entitled "Southern California Air Quality
Study - Hydrocarbon Speci ati on at Type B Stations," submitted by 
Biospherics Corporation for a total amount not to exceed $140,000. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1485-130, entitled "Southern California Air Quality
Study - Hydrocarbon Speciation at Type B Stations, 11 submitted by 
Biospherics Corporation for a total amount not to exceed $140,000. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$140,000. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-111, as adopted by the Air Resources 
Board. 

, Board Secretary 



ITEM: 

RECOMMENDATION: 

• SUMMARY: 

• 

ITEM NO.: 
DATE: 

86-14-4(b) 7 
December 18, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1485-130 entitled "Southern California 
Air Quality Study - Hydrocarbon Speciation at Type B 
Stations." 

Adopt Resolution 86-111 approving Proposal No. 1485-130 for 
funding in an amount not to exceed $140,000• 

The Southern California Air Quality Study is a multi-year, 
integrated air quality study whose overall goal is to develop 
a comprehensive and properly archived air quality and 
meteorological data base for the South Coast Air Basin. This 
data base will be used to test, evaluate and improve elements 
of air quality simulation models for oxidants, PM10, fine 
particles, toxic air contaminants and acidic species. The 
study is proposed to take place in the South Coast Air Basin 
during two intensive study periods during the summer of 1987 
for twelve study days and during the fall-winter of 1987 for 
seven study days. The field study will be conducted 
primarily at existing SCAQMD air quality monitoring stations. 

Speciation of gas phase hydrocarbons at the Class B station 
during the Southern California Air Quality Study has been 
specified in the SCAQS program plan. Measurement of this 
pollutant class is needed in order to study the relationships 
between hydrocarbons and nitrogen oxides in the formation of 
ozone, which is the most serious air pollution problem in Los 
Angeles. 

The contractor will analyze collected samples for CH4, CO 
and c2-C10 hydrocarbons and several halocarbon 
compounds. These results will be submitted to ARB and will 
become part of the SCAQS data set. 

The principal investigator will be Dr. Rei Rasmussen of the 
Biospherics Corporation. 



B U D G E T S U M M A R Y 

Biospherics Corporation 

"Southern California Air Quality Study -
Hydrocarbon Speciation at Type B Stations" 

• BUDGET ITEMS: 

Salaries $ 1,500 
f-lYdrocarbon 

Speciation 
Measurements 103,500 (690 samples@ $150/sample)

Canister use fee 22,900
Travel 1,200 
Equipment Rental 5,600 
Postage for 
Shipping Canisters 5,300 

TOTAL, Direct Costs $140,000 
TOTAL, Indirect Costs -0-

TOTAL PR ill ECT COST $140,000 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 86-112 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

WHEREAS, a solicited research proposal, Number 1487-130, entitled "Southern 

• 
California Air Quality Study (SCAQS) - Quality Assurance," has been submitted 
by Environmental Research and Technology; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Reseach Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1487-130, entitled "Southern California Air Quality
Study (SCAQS) - Quality Assurance," submitted by Environmental Research 
and Technology for a total amount not to exceed $63,085. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• 
Proposal Number 1487-130, entitled "Southern California Air Quality
Study (SCAQS) - Qua1 i ty Assurance," submitted by Environmental Research 
and Technology for a total amount not to exceed $63,085. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$63,085. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-112, as adopted by the Air Resources 
Board. 

ard Secretary 



ITEM: 

RECOMMENDATION: 

SUMMARY: 

• 

• 

y 

ITEM NO.: 
DATE: 

86-14-4(_b) 8 
December 18, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1487-130 entitled "Southern California 
Air Quality Study (SCAQS) - Quality Assurance. 11 

Adopt Resolution 86-112 approving Proposal No. 1487-130 for 
funding in an amount not to exceed $63,085. 

The Southern California Air Quality Study is a multi-year,
integrated air quality study whose overall goal is to develop 
a comprehensive and properly archived air quality and 
meteorological data base for the South Coast Air Basin. This 
data base will be used to test, evaluate and improve elements 
of air quality simulation models for oxidants, PM10, fine 
particles, toxic air contaminants and acidic species. The 
study is proposed to take place in the South Coast Air Basin 
during two intensive study periods for approximately six 
weeks during the summer of 1987 for twelve study days and 
during the fall-winter of 1987 for seven study days. The 
field study will be conducted primarily at existing SCAQMD 
air quality monitoring stations. 

The objective of this project is to design a quality 
assurance (Q/A) support program for the SCAQS study and to 
implement part of that program. EPA and other SCAQS sponsors 
will also contribute to the Q/A program. Quality assurance 
is the complementary part of the measurement process which 
provides estimates of the precision, accuracy, and validity
of the data base, and guarantees that these attributes are 
held within acceptable limits. The function of the quality 
assurance manager is to ensure that the final program design
contains adequate quality control procedures and adequate 
external checks to assure that the data obtained will be 
suitable for its intended use. A quality assurance program
will be impelemented for all repetitive measurements for 
which standard operating procedures can be developed. 

The principal investigator will be Mr. John Collins of 
Environmental Research and Technology, Inc., 



B U D G E T S U M M A R Y 

Environmental Research and Technology 

"Southern California Air Quality Study (SCAQS) -
Quality Assurance" 

BUDGET ITEMS: 

• 
Salaries $18,134 
Supplies $ 300 
Travel $ 2,060 

TOTAL, Direct Costs $20,494 
TOTAL, Indirect Costs* 42,591 

TOTAL PRQJ ECT COST $63,085 

* Direct labor overhead 136% 
General and Administrative Costs 27% 
Fee 10% 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 86-113 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• WHEREAS, an augmentation proposal Number 1419-126(A), entitled "Comparison of 
Indoor Toxic Air Pollutant Levels in Several Southern California Communities," 
has been submitted by Research Triangle Institute to the Air Resources Board; 
and; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1419-126(A) submitted by Research Triangle Institute for 
a total amount not to exceed $12,080. 

• 
NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the and approves the following: 

Proposal Number 1419-l26(A), entitled "Comparison of Indoor Toxic Air 
Pollution Levels in Several Southern California Communities," submitted 
by Research Triangle for a total amount not to exceed $12,080. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$12,080. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-113, as adopted by the Air Resources 
Board. 

cretary 



ITEM: 

• 
RECOMMENDATION: 

SUMMARY: 

• 

ITEM NO.: 86-14-4 (b) 9 
DATE: December 18, 1986 

State of California 
AIR RESOURCES BOARD 

Augmentation Proposal No. 1419-126(A) entitled "Comparison of 
Indoor Toxic Air Pollutant Levels in Several Southern 
California Communities." 

Adopt Resolution 86-113 approving Proposal No. 1419-126(A)
for funding in an amount not to exceed $12,080• 

This augmentation will provide funds to perform additional 
analyses of vapor phase organic samples collected as part of 
a much larger study. The larger effort is a co-funded 
project with the US EPA contributing major funding. It is 
designed to assess personal exposures to toxic compounds. 

The new data to be collected by this augmented study requires 
a different collection method and is needed in the Board's 
exposure assessment and risk management program for toxic air 
contaminants. 

The principal investigator for this study is Dr. Pellizzari 
of Research Triangle Institute • 



State of California 
AIR RESOURCES BOARD 

Resolution 86-114 
December 18, 1986 

WHEREAS, the Air Resources Board has been directed to carry out an effective 
research program in conjunction with its efforts to combat air pollution, 
pursuant to Health and Safety Code Sections 39700 through 39705; and 

• 
WHEREAS, an unsolicited research proposal, Number 1481-130, entitled "Proposal
for ARB Support of Carbonaceous Aerosol Symposium," has been submitted by the 
University of California, Lawrence Berkeley Laboratory; 

WHEREAS, the Research Division staff has reviewed and recommended this 
proposal for approval; and 

WHEREAS, the Research Screening Committee has reviewed and recommends for 
funding: 

Proposal Number 1481-130, entitled "Proposal for ARB Support of 
Carbonaceous Aerosol Symposium, 11 submitted by the University of 
California, Lawrence Berkeley Laboratory for a total amount not to 
exceed $5,000. 

NOW, THEREFORE, BE IT RESOLVED, that the Air Resources Board, pursuant to the 
authority granted by Health and Safety Code Section 39703, hereby accepts the 
recommendation of the Research Screening Committee and approves the following: 

• Proposal Number 1481-130, entitled "Proposal for ARB Support of 
Carbonaceous Aerosol Symposium," submitted by the University of 
California, Lawrence Berkeley Laboratory for a total amount not to 
exceed $5,000. 

BE IT FURTHER RESOLVED, that the Executive Officer is hereby authorized to 
initiate administrative procedures and execute all necessary documents and 
contracts for the research effort proposed herein in an amount not to exceed 
$5,000. 

I hereby certify that the above is 
a true and correct copy of Resolution 
86-114, as adopted by the Air Resources 
Board. 

rd Secretary 



ITEM: 

RECOtf/lENDATION: 

SUMMARY: 

• 

• 

ITEM NO.: 86-14-4(b) 10 
DATE: December 18, 1986 

State of California 
AIR RESOURCES BOARD 

Research Proposal No. 1481-130 entitled "Proposal for 
ARB Support of Carbonaceous Aerosol Symposium." 

Adopt Resolution 86-114 approving Proposal No. 
1481-130 for funding in an amount not to exceed $5,000. 

The Carbonaceous Species Methods Comparison Study, 
which was conducted at Citrus College in August 1986, 
was the largest stuqy of its kind ever conducted • 
Thirty research groups from the United States and 
Canada were funded by nine government and industry 
sponsors to participate in the study. An important 
part of the study is the presentation of research 
results. The Third International Conference on 
Carbonaceous Particles in the Atmosphere will be held 
at Lawrence Berkeley Laboratory (University of 
California system) October 5-9, 1987. The ARB has 
been asked for $5,000 to help defray conference 
expenses. A major portion of the program for this 
week-long conference will be presentation of results 
from the Carbonaceous Species Methods Comparison Study
which was coordinated by the ARB • 



B U D G E T S U M M A R Y 

University of California, Lawrence Berkeley Laboratory 

"Proposal for ARB Support of Carbonaceous Aerosol Symposium" 

BUDGET ITEMS: 

• 
$5,000 Will go toward defraying conference 
expenses. The money is for organizing and 
running the conference, and will include such 
items as printing, mailing, registration materials 
and special staff support during the meeting. 

TOTAL, Direct Costs $5,000 

TOTAL PROOECT COST $5,000 
============================================= 

• 



State of California 
AIR RESOURCES BOARD 

Resolution 86-115 

December 18, 1986 

Agenda Item No: 86-14-1 

WHEREAS, Sections 39600 and 39601 of the Health and Safety Code authorize the 
Air Resources Board (the "Board") to adopt standards, rules and regulations 
necessary for the proper execution of the powers and duties granted to and 
imposed upon the Board by law; 

• 
WHEREAS, in Section 43000 of the Health and Safety Code, the Legislature has 
declared that the emission of air pollutants from motor vehicles is the 
primary cause of air pollution in the state and, in Sections 39002 and 39003 
of the Health and Safety Code, has charged the Board with the responsibility 
for systematically attacking the serious air pollution caused by motor 
vehicles; 

WHEREAS, Section 43013 of the Health and Safety Code authorizes the Board to 
adopt and implement motor vehicle emission standards in order to control air 
pollution caused by motor vehicles; 

WHEREAS, in September, 1985, the Legislature passed Senate Bill 217 (SB 217; 
Stats. 1985, Ch. 1138; Health and Safety Code Sections 44200-44205, 
44207-44210) which directs the Board to establish, by regulation, a 
certification program for used motor vehicles manufactured outside the 
United States and not originally certified or intended for sale in California 
or the other 49 states (hereinafter referred to as used modifier-certified 

• 
motor vehicles); 

WHEREAS, the legislation provides that no used modifier-certified vehicle 
shall be registered in California unless a certificate of conformance is 
issued by the Board after the vehicle has been modified and tested for 
compliance with the California standards by a licensed laboratory; 

WHEREAS, the legislation specifies that the Board may not establish emission 
control system warranty requirements nor recall requirements for any vehicle 
covered by the law which exhibits a defective emission control system 
subsequent to receiving a valid certificate of conformance; 

WHEREAS, SB 217 further requires the Board to adopt regulations specifying the 
requirements for any laboratory seeking a license to perform vehicle emission 
testing of used modifier-certified motor vehicles; 
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• 

• 

WHEREAS, the Board has adopted the following certification requirements and 
test procedures for new passenger cars, light-duty trucks, and medium-duty 
vehicles: exhaust standards and test procedures (Sections 1960.l and 
1960.1.5, Title 13, California Administrative Code ("13 GAG"}}, evaporative 
emission standards and test procedures (Section 1967, 13 GAG}, fill pipes and 
fuel tank openings (Section 2290, 13 GAG}, and tune-up label specifications
(Section 1965, 13 GAG); 

WHEREAS, the Board has detennined that the existing certification requirements 
and test procedures applicable to new vehicles certified by original 
manufacturers with the noted exceptions are necessary and technologically 
feasible for the purposes of controlling motor vehicle emissions; 

WHEREAS, to fulfill the mandates of SB 217, the staff has proposed 
certification procedures based on the existing certification program 
(excluding warranty and recall requirements) and licensing requirements, set 
forth in proposed Sections 2047 and 2048, Title 13, California Administrative 
Code, and "California Certification Procedures for 1975 and Later Model Year 
Used Modifier-Certified Motor Vehicles, 11 and "Licensing Requirements for 
Vehicle Emission Test Laboratories," incorporated in the proposed regulations; 

WHEREAS, the staff has proposed that the applicable exhaust and evaporative 
emission standards for used modifier-certified motor vehicles shall be the 
California new vehicle emission standards for the model year of the vehicle 
with no deterioration factors applied; 

WHEREAS, the laboratory licensing requirements proposed by the staff specify 
technical evaluation criteria for the licensing of laboratories which include 
personnel qualifications, equipment specifications, materials handling 
techniques, test procedures, and quality control requirements to ensure the 
quality of laboratory test results and as a means of auditing laboratory 
perfon11ance and verifying proper operation of emission control systems 
installed on vehicles; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that no project having significant adverse environmental impacts be 
adopted as originally proposed if feasible alternatives or mitigation measures 
are available to reduce and avoid such impacts; 

WHEREAS, a public hearing and other administrative proceedings have been held 
in accordance with the provisions of Chapter 3.5 (co11111encing with 
Section 11340), Part 1, Division 3, Title 2 of the Government Code; 

WHEREAS, the Board finds that: 

The importation and use in California of used motor vehicles not 
certified or intended for sale by the original vehicle manufacturer in 
the United States contributes significantly to the serious air pollution 
problem in this state; 
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It is necessary and appropriate to adopt the regulations and the 
incorporated guidelines set forth in Attachments A, B, and C in order to 
fulfill the mandates of SB 217; 

The adoption of an effective certification program for used 
modifier-certified motor vehicles will ensure that these used vehicles 
imported for sale and use in California meet California emission 
standards for the applicable model year; 

It is technologically feasible for used modifier-certified vehicles to 
comply with the certification requirements and test procedures set forth 
in Attachments A and B; 

• The certification requirements and test procedures for the used 
modifier-certified motor vehicles including the requirement for the 
preparation of an owner's service and repair information manual and the 
requirement for a smog check inspection prior to issuance of a 
certificate of conformance are also necessary to ensure that the 
vehicles will continue to comply with emission standards in use; 

The licensing requirements for the vehicle emission test laboratories 
are necessary to meet the unique characteristics of the modification 
industry, to ensure the accuracy and quality of test results, to audit 
licensed laboratory perfonnance, to verify the operation of emission 
control systems, and to ensure adequate oversight and enforcement of the 
certification program; and 

WHEREAS, the Board further finds that adoption of the regulations and 
incorporated requirements and test procedures set forth in Attachments A, B, 

• 
and C will not have a significant adverse environmental impact and may have a 
significant beneficial impact • 

NOW, THEREFORE, BE IT RESOLVED that the Board hereby approves Sections 2047 
and 2048, Title 13, California Administrative Code, as set forth in 
Attachment A; "California Certification Procedures for 1975 and Later Model 
Year Used Modifier-Certified Motor Vehicles," as set forth in Attachment B as 
modified pursuant to Board direction; and "Licensing Requirements for Vehicle 
Emission Test Laboratories," as set forth in Attachment C. 

BE IT FURTHER RESOLVED that the Board directs the Executive Officer to make 
changes to Attachment Bas directed by the Board and to adopt Sections 2047 
and 2048, Title 13, California Administrative Code, and the incorporated
certification and licensing requirements, as set forth in Attachments A and C, 
and Attachment Bas modified after making them available to the public for a 
period of 15 days, provided that the Executive Officer shall consider such 
written comments as may be submitted during this period, shall make such 
modification as may be appropriate in light of the comments received, and 
shall present the regulations to the Board for further consideration if he 
detennines that this is warranted. 
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BE IT FURTHER RESOLVED, to ensure that there are an adequate number of 
licensed laboratories available to perfonn the vehicle testing for the 
certification program, that the Board directs the Executive Officer to request 
an effective date for Section 2047 and the incorporated certification 
requirements set forth in Attachment B of 120 days after the licensing 
procedures and requirements take effect. 

BE IT FURTHER RESOLVED that the Board hereby detennines that the regulations 
approved herein wi 11 not cause the California emission standards, in the 

• 
aggregate, to be less protective of public health and welfare than applicable 
federal standards, and will not cause the California requirements to be 
inconsistent with Section 202(a) of the Clean Air Act, and raise no new issues 
affecting previous waiver determinations of the Administrator of the 
Environmental Protection Agency pursuant to Section 209(b) of the Clean Air 
Act. 

BE IT FURTHER RESOLVED that the Executive Officer shall, upon their adoption,
forward the regulations and incorporated certification and licensing
requirements to the Environmental Protection Agency with a request for a 
waiver or for confinnation that the amendments are within the scope of an 
existing waiver, as appropriate, if determined to be necessary pursuant to 
Section 209(b) of the Clean Air Act. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-115, as adopted
by the Air Resources Board. 

t 

ecretar:y 
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Adopt new Sections 2047 and 2048, under Article 7, Subchapter l, 

Chapter 3, Title 13, California Administrative Code, to read as follows: 

Article 7. 

Procedures for Certifying Used Modifier-Certified Motor Vehicles 

and Licensing Requirements for Vehicle Emission Test Laboratories 

2047. Purpose and Certification Procedures for Used 

Modifier-Certified Motor Vehicles. 

• 
(a) It is the purpose of this article to set forth the certification 

program for used modifier-certified motor vehicles and the licensing 

requirements for vehicle emission test laboratories in order to implement the 

authority granted the state board in Chapter 6 (commencing with Section 44200) 

to Part 5 of Division 26 of the Health and Safety Code. 

(b) The emission standards and procedures for the certification of 

used modifier-certified motor vehicles in California are set forth in the 

"California Ce rtifi cation Procedures for 1975 and Later Model -Year Used 

Modifier-Certified Motor Vehicles," adopted by the state Board on [insert date 

of adoption]. 

• NOTE: Authority cited: Sections 39600, 39601, 43013, 44201-44204, and 44208-
44210, Health and Safety Code. Reference: Sections 43000, 43013, 
44200-44204, and 44208-44210, Health and Safety Code. 

2048. Licensing Requirements for Vehicle Emission Test 

Laboratories. The licensing requirements for vehicle emission test 

laboratories pursuant to the provisions of Health and Safety Code Sections 

44203 and 44205 are set forth in the "Licensing Requirements for Vehicle 

Emission Test Laboratories," adopted by the state Board on [insert date of 

adoption.] 

44205, 
erence: 

- , ea an a ety Code. 
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CALIFORNIA CERTIFICATION PROCEDURES FOR 1975 AND LATER 
MODEL YEAR USED MODIFIER-CERTIFIED MOTOR VEHICLES 

• 

I. APPLICABILITY 

These provisions apply to used modifier-certified motor vehicles as 

defined in Health and Safety Code Section 44200 and except as provided 

in Health and Safety Code Section 44210. These provisions are not 

applicable to vehicles which are less than two years old, nor to 1974 or 

older model year light-duty vehicles. The certification procedures for 

vehicles which are less than two years old are contained in the 

"California Certification and Compliance Test Procedures for New 

Modifier Certified Motor Vehicles" as incorporated by reference in 

Section 1964, Title 13, California Administrative Code. The 1974 or 

older model year vehicles shall follow the provisions under "Importation 

of Motor Vehicles and Motor Vehicle Engines'', Subpart P, Part 85, 

Title 40, Code of Federal Regulations as they existed on November 15, 

1972. 

• 
II. DEFINITIONS 

A. "Used modifier-certified motor vehicle" means any passenger car, 

light-duty truck, and medium-duty vehicle which was manufactured 

outside of the United States for which the original manufacturer 

did not obtain California or federal certification, which is 

subsequently modified by persons other than the original vehicle 

manufacturer to meet California motor vehicle emission standards, 

and which is at least two years old. 



• 

B. "Model Year" - The model year designation for used 

modifier-certified motor vehicles shall be detennined on the same 

basis as vehicles in the same engine family which were offered for 

sale in the United States by the original vehicle manufacturer or 

its authorized distributor. For purposes of this paragraph, a 

modifier certified motor vehicle is in the same engine family as a 

vehicle certified for sale in the United States by the original 

vehicle manufacturer if the configuration of the vehicle and 

engine, with the exception of the emission control system, and the 

engine displacement are the same. (The model year assigned must be 

consistent with the year model designated in the vehicle 

identification number of the U.S. certified vehicle.) The model 

year for any used modifier-certified motor vehicle in an engine 

family which the original vehicle manufacturer does not offer for 

sale in the United States shall be detennined by the following, in 

descending order of preference: 

1. Model year as encoded in the VIN by the original vehicle 

• manufacturer; or 

2. The date the vehicle was initially delivered by the original 

vehicle manufacturer to the non-U.S. dealer; or 

3. The model year shown on the foreign title document; or 

4. The production dates as provided by the original vehicle 

manufacturer to the Modifier and/or to the Department of Motor 

Vehicles. 
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5. When the model year is to be determined from either 2. or 4. 

above, if the original vehicle manufacturer has established a 

specified annual production period for its U.S. certified 

vehicles of the same make, the model year shall coincide with 

the production year for the U.S. certified vehicles. 

C. "Modifier" means any person or entity who applies for California 

certification of a used modifier-certified motor vehicle. 

D. "Licensed Laboratory" means any test laboratory approved by the Air 

Resources Board ("ARB") pursuant to Health and Safety Code Section 

• 44205 and applicable regulations as qualified for conducting 

emission tests for light-duty motor vehicles in accordance with the 

Federal Test Procedures (Subpart B, Part 86, Title 40, Code of 

Federal Regulations, as it existed on July l, 1985). 

E. "Certificate of Conformance" means a document issued by the ARB 

through a licensed laboratory after a used modifier-certified motor 

vehicle is tested in accordance with the federal test procedures, 

Title 40, Code of Federal Regulations, Part 86, Subpart B, as they_ 

• existed on July l, 1985 and found to comply with the California 

emission standards and all other applicable requirements. Pursuant 

to Health and Safety Code Section 44202 and except as provided in 

Health and Safety Code Section 44210, a used modifier-certified 

vehicle may not be registered in California unless a Certificate of 

Conformance has been issued for the vehicle. 
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III. CERTIFICATION PROTOCOL 

A. A modifier shall be registered by the Bureau of Automotive Repair 

as a California Automotive Repair Dealer pursuant to Business and 

Professions Code Sections 9884 et~-

B. To obtain a Certificate of Conformance for a used 

modifier-certified motor vehicle, the modifier shall provide the 

following to a licensed laboratory: 

• 
1. The vehicle as modified pursuant to the requirements contained 

herein; 

2. A written application in an ARB-approved format which includes 

the following: 

a. A description of the vehicle including the manufacturer, 

make, model, model year, engine family, and Vehicle 

Identification Number or chassis number. 

• 

b. The age of the vehicle as determined pursuant to Health 

and Safety Code Section 44200 and evidenced by the 

foreign ownership document and custom's entry summary on 

the date of vehicle entry in California ariiltripp¢ftiri~/ 

frif¢frliitf0ri/0t/d¢¢~~i~titf¢ri. 

c. The owner's manual prepared for the vehicle pursuant to 

the requirements contained herein; and 

d. A written statement that the vehicle has been modified in 

accordance with the requirements contained herein. 
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C. The licensed lab9ratorv shall test the vehicle for compliance with 

emission standards, in accordance with the federal test 

Rrocedures, Title 40, Code of Federal Regulations, Part 86, 

?Ubpart B. as thev existed on July 1, 1985. Upon confinning that 

the vehicle complies with the applicable emission standards and 

that the modifier has complied with all applicable requirements 

contained herein, the licensed laboratory shall issue a certificate 

of confonnance for the vehicle. In addition, the laboratory shall 

obtain lttDi a Smog Check 0f/~YPi Certificate of Compliance for the 

• vehicle from a Smog Check referee station. 

D. Each certificate of conformance issued shall contain the following: 

1. A description of the vehicle, including manufacturer, 

model-year, model and vehicle identification number. 

2. A list of critical emission control components (as defined in 

Section 86.88-2, Title 40, Code of Federal Regulations, as it 

existed on March 15, 1985) with part numbers, for that vehicle. 

• 
3. The applicable model year, emission standards and laboratory 

test results for exhaust and evaporative emissions • 

4. The date of manufacture, Custom's entry number, date and port 

of entry, and the declared value. 

5. The modifier's name, address, and automotive repair dealer 

registration number and the date the emission system 

modification was completed. 

6. A written statement signed by the laboratory manager which 

certifies that the vehicle was inspected, provides a detailed 
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description of the inspection. and states that the emission 

control system installed on the vehicle has no obvious 

engineering or installation defects at the time of inspection. 

7. A statement, executed by a responsible officer of the 

modifier, under penalty of perjury, that the vehicle has been 

modified to comply with the requirements of Chapter 6, Part 5, 

Division 26 of the Health and Safety Code, and that the 

modifier has received the U.S. Department of Transportation 

bond release for safety and the U.S. Environmental Protection 

• Agency release for the vehicle • 

8. A statement, executed by a responsible officer of the licensed 

• 

laboratory, under penalty of perjury, that the vehicle has 

been inspected and emission tested by the laboratory, that the 

emission control system components were installed and 

functional at the time the test was perfonned, that the 

owner's manual with the vehicle contains a true and accurate 

description of the emission control system's functioning and 

maintenance, and that the vehicle complies with the applicable 

California requirements and emission standards. 

E. The Certificate of Confonnance and Smog Check ¢f/~YV~ Certificate 

of Compliance shall be used by the vehicle owner to register the 

vehicle. The certificate shall also be presented to the licensed 

mechanic perfonning the inspection whenever the vehicle is 

subsequently required to receive a Smog Check ~r/~YP~ inspection. 
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F. A licensed laboratory is authorized to charge a fee of $200.00 for 

each Certificate of Conformance issued for a used 

modifier-certified motor vehicle. This fee may be increased 

annually by an amount not to exceed ten percent {10%) at the 

discretion of the Executive Officer. 

G. The ARB may request the licensed laboratory to submit any used 

modifier-certified motor vehicle for confirmatory emission 

testing. The licensed laboratory shall notify the modifier that 

the ARB may perform such confirmatory tests as specified in Section 

• IV.C.2.e. of the "Licensing Requirements for Vehicle Emission Test 

Laboratories". Vehicles selected for confirmatory testing along 

• 

with their Certificates of Conformance shall be taken to ARB by a 

licensed laboratory for testing. A licensed laboratory with 

certified vehicles failing the confirmatory tests shall be subject 

to penalties specified under Section IV. F. of the "Licensing 

Requirements for Vehicle Emission Test Laboratories." The ARB 

shall retain the Certificate of Conformance of vehicles failing the 

confirmatory tests until the discrepancies in the test results are 

resolved. 

H. If a licensed laboratory determines that a vehicle does not meet 

the applicable emission standards or that the modifier has not 

complied with all applicable requirements, the laboratory shall not 

issue a certificate of conformance and shall return the vehicle and 

the application to the modifier for any necessary repairs or 

changes. 
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IV. CERTIFICATION REQUIREMENTS 

A. 1. A used modifier-certified motor vehicle complies with the 

applicable California emission standards if the emission 

levels resulting from exhaust and evaporative emission testing 

at a licensed laboratory perfonned according to the federal 

test procedures. Title 40, Code of Federal Regulations. 

Part 86. Subpart B. as they existed on July 1, 1985. _ 

teteteri¢e~lfril$e¢tfiril111111i1¢t1twe1r~r¢eritf¢g1~,~~rte~eritt 

f¢t/YeWf¢1e/~~fttf¢ri/1ettl~i~¢rit¢tfett1 are equal to or less 

• than the applicable emission standards with no deterioration 

factors applied. The applicable emission standards for used 

modifier-certified motor vehicles shall be the California new 

vehicle emission standards for the model year of the vehicle 

as specified in Title 13, California Administrative Code. 

• 

2. A used modifier-certified motor vehicle with emission test 

levels exceeding any emission standards by less than 15 

percent for each pollutant (HC, CO, NOx or particulate) may be 

re-tested once. If subsequent modifications and emission 

testing are required, the modifier shall submit to the 

licensed laboratory records of additional repairs or 

modifications on the modified vehicle and the reasons for 

doing such repairs. 
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B. The gasoline-powered new vehicle "Specifications for Ffll Pipes and 

Openings of Motor Vehicle Fuel Tanks" as incorporated by reference 

in Title 13, California Administrative Code, Section 2290, shall 

apply to 1977 or later model year used modifier-certified motor 

vehicles. An unleaded fuel inlet restrictor and an unleaded fuel 

label on the area surrounding the restrictor shall be installed on 

any catalyst-equipped vehicle as set forth in Section 80.24, 

Title 40, Code of Federal Regulations, as it existed on June 28, 

1983. The requirements shall be consistent with the model year of 

the vehicle. 

• C. The new vehicle "California Motor Vehicle Tune-Up Label 

Specifications" as incorporated by reference in Title 13, 

California Administrative Code, Section 1965, shall apply to used 

modifier-certified motor vehicles for the model year of the vehicle 

with the following additions: 

• 

1. An "Emission Control lnfonnation" label shall be affixed to 

each used modifier-certified motor vehicle which clearly 

states that the vehicle has been modified to comply with 

California emission control requirements. The label shall 

show the modifier's name, address, telephone number and 

California automotive repair dealer registration number, as 

well as the emission control component codes used for the 

visual portion of the California Smog Check Program, the model 

year, and the date the modification was completed. A vacuum 

hose routing diagram shall also be installed on each vehicle. 
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The labels shall be placed underhood in a permanent, visible, 

and accessible location, but not on the engine. 

2. The Vehicle Identification Number shall be permanently 

imprinted on the catalytic converter. 

D. Each used modifier-certified motor vehicle shall be provided with 

an owner's manual which shall be considered as an integral part of 

the emission control system. This manual shall contain the 

following service and repair information: 

• 
1. A description of the retrofit system and changes made to the 

original engine configuration • 

2. Schematic diagrams of the electrical, mechanical, fluid and 

vacuum systems of the retrofit system. 

3. A description of the function and operation of the system in 

terms that a motor vehicle mechanic with a general 

understanding of emission control systems can readily follow. 

• 
4. A list of major parts included in the retrofit system, 

including the manufacturer of the original parts, the source 

of replacement parts including alternative parts, if any, and 

the warranty, if any, which is provided. 

5. The periodic maintenance procedures associated with the 

retrofit system, including adjustments and a description of 

how they differ from the original procedures. 

E. Any 1980 or later used modifier-certified motor vehicle equipped 

with a mechanism for adjusting the idle air/fuel mixture shall 

conform with the provisions specified under Section 5.e., 

"California Exhaust Emission Standards and Test Procedures for 1981 
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LICENSING REQUIREMENTS FOR 
VEHICLE EMISSION TEST 

LABORATORIES 

I. APPLICABILITY 

These licensing requirements adopted pursuant to Chapter 6, Part 5, 

Division 26 of the Health and Safety Code shall apply to any laboratory 

performing emission tests for the certification of used 

modifier-certified motor vehicles. 

II. DEFINITIONS 

• A. "Licensed Laboratory" means any test laboratory approved by the Air 

Resources Board, pursuant to the requirements contained herein, as 

capable of conducting emission tests for light-duty motor vehicles 

in accordance with the Federal Test Procedures. 

B. "Used modifier-certified motor vehicle" means any passenger car, 

• 

light-duty truck, and medium-duty vehicle which was manufactured 

outside of the United States for which the original manufacturer 

did not obtain California or federal certification, which is 

subsequently modified by persons other than the original vehicle 

manufacturer to meet California motor vehicle emission standards, 

and which is at least two years old. The model year designation of 

a vehicle shall be detennined according to the provisions in 

Section II. B. of the "California Certification Procedures for 1975 

and Later Model Year Used Modifier-Certified Motor Vehicles. 11 

C. "Gerti fi cate of Conformance" means a document issued by the ARB 

through a licensed laboratory after a used modifier-certified motor 

vehicle is found to comply with the California emission standards 



and all other applicable requirements. Pursuant to Health and 

Safety Code Section 44202 and except as provided in Health and 

Safety Code Section 44210, a used modifier-certified vehicle may 

not be registered in California unless a Certificate of Conformance 

has been issued for the vehicle. 

D. "Correlation testing" is a means of evaluating the performance of 

a laboratory by performing actual vehicle emission tests following 

established test methods and comparing the results to those of the 

reference laboratory. For the purposes of correlation testing, the 

• Air Resources Board's Haagen-Smi t Laboratory (HSL) shall be 

considered the reference laborato~y. The ARB may designate another 

laboratory as the reference laboratory provided correlation between 

the laboratory and HSL has been demonstrated. 

E. "Contractor" means a private entity which may be assigned by the 

Air Resources Board to evaluate applications for licensing and to 

oversee quality control and correlation testing of licensed 

1 aboratori es. 

• III. FUNCTIONS OF LICENSED LABORATORIES 

A. A licensed laboratory shall perform the following functions: 

1. Verify the model year of used modifier-certified motor 

vehicles. 

2. Conduct exhaust and evaporative emission testing of used 

modifier-certified motor vehicles in accordance with the 

applicable model year emission test procedures as specified 

under the federal test procedures, Title 40, Code of Federal 

Regulations, Part 86, Subpart B, as they existed on July l, 
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1985 as set forth in Appendix I; other pertinent provisions 

under the "California Emission Standards and Test Procedures 

for 1981 and Subsequent Model Passenger Cars, Light-Duty 

Trucks, and Medium-Duty Vehicles" as incorporated in Section 

1960.1, Title 13, California Administrative Code; and 

California Evaporative Emission Standards and Test Procedures 

for 1978 and Subsequent Model Liquefied Petroleum Gas or 

Gasoline-Powered Motor Vehicles" as incorporated in Section 

1976, Title 13, California Administrative Code. 

• 3. Verify that the emission control components on used 

modifier-certified motor vehicles are properly installed and 

operational with the laboratory manager attesting that the 

emission control system installed on the vehicle has no 

obvious engineering or installation defects at the time of 

inspection. A licensed laboratory shall verify that the 

labels and the emission control components listed in the 

owner's manual correspond with the emission control system 

• installed. Furthermore, a licensed laboratory shall verify 

that the fill pipe, the opening of the fuel tank and the 

mechanism for air/fuel adjustment installed in the vehicle 

comply with the requirements specified under Section IV, 

"California Certification Procedures for 1975 and Later Model 

Year Used Modifier-Certified Motor Vehicles". 

4. Issue Certificates of Conformance to used modifier-certified 

motor vehicles which are in compliance with the California 

emission standards and other certification requirements listed 
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under Section IV, "California Certification Procedures for 

1975 and Later Model Year Used Modifier-Certified Motor 

Vehicles." 

5. Peff0fr/l/$~0nl~Ml¢~/0fl~YP~ll~lttl0nlt~ttfnnl0f/i~Ki¢1~tland 

ftt~~ Obtain Smog Check 0f/~YP~ Certificates of Compliance 

from Smog Check reference stations for t0 vehicles which 

receive Certificates of Confonnance. 

• 
B. Emission test results from a licensed laboratory shall be used 

solely to detennine if vehicles conform with the California 

emission standards. This information shall not be presented as a 

product endorsement for an emission control system hardware or 

design. 

IV. LICENSING PROTOCOL 

A. FEES 

A non-refundable annual fee of $5,500 payable in advance to the Air 

Resources Board (ARB) shall be charged for each application for 

license or renewal. Licenses shall be renewed annually. 

• B. APPLICATION FORMS 

1. A laboratory applying for initial licensing shall submit an 

application form to ARB consisting of: 

a. A completed ARB laboratory questionnaire. 

b. A quality control test plan in accordance with paragraph 

1Y1~111~1 IV.C.l.b. of this document. 

c. Copies of current calibration data for laboratory 

equipment. 

d. Other supplementary information as specified in the 

- laboratory questionnaire. 
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2. The renewal application shall be in the same fonnat as the 

initial application and shall reflect changes in the 

laboratory including movement of critical personnel, 

laboratory location, ownership, and changes to major equipment. 

C. REQUIREMENTS 

• 

1. Technical Evaluation Criteria 

Each application for laboratory licensing shall be evaluated 

by ARB or its contractor in accordance with the following 

technical evaluation criteria: 

a. The laboratory shall demonstrate the technical competence 

of its staff. 

(1) Each person involved in the inspection and testing of 

emission control systems may be required to take a 

qualification test developed by ARB or its contractor. 

(2) The perfonnance of laboratory personnel shall be 

subject to observation through on-site assessment of 

laboratory operation. 

• b. Each licensed laboratory shall conform with equipment and 

quality control requirements specified under Sections 

86.106 to 86.126, Title 40, Code of Federal Regulations. 

c. Material handling techniques used for test fuels and 

analytical gases shall comply with requirements listed in 

Sections 86.113 and 86.114, Title 40, Code of Federal 

Regulations, and Section 3.h. of the "California Emission 

Standards and Test Procedures for 1981 and Subsequent 

Model Passenger Cars, Light-duty Trucks and Medium-duty 
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Vehicles'' as incorporated in Section 1960.1, Title 13, 

California Administrative Code. 

d. Test procedures being practiced shall comply with 

Sections 86.127 to 86.140, and 86.143, Title 40, Code of 

Federal Regulations, Sections 3.1., 3.n., and 3.o., of 

the "California Emission Standards and Test Procedures 

for 1981 and Subsequent Model Passenger Cars, Light-duty 

Trucks, and Medium-duty Vehicles" as incorporated in 

Section 1960. 1, Title 13, California Administrative Code 

• and Section 6. of the "California Evaporative Emission 

Standards and Test Procedures for 1978 and Subsequent 

Model Liquefied Petroleum Gas- or Gasoline Powered Motor 

Vehicles" as incorporated in Section 1976, Title 13, 

California Administrative Code. 

• 

2. Other Requirements 

Each laboratory applying for a license shall agree to the 

following conditions: 

a • Licensed laboratories shall purchase from ARB in advance, 

numbered Certificates of Confonnance which will be issued 

as specified under Section III. B. and C., ''California 

Certification Procedures for Used Modifier-Certified 

Motor Vehicles." The licensed laboratory shall furnish 

ARB with a copy of each Certificate of Confonnance issued 

within 30 days of its issuance. 

b. Each licensed laboratory shall perform functions 

specified under Section III of this regulation. 
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c. Licensed laboratories shall perform correlation testing 

and quality control consisting of: 

(1) Calibrations and checks as specified in Sections 

86.116 through 86.126, Title 40, Code of Federal 

Regulations. 

(2) A correlation test program at intervals to be 

• 
specified by ARB or its contractor which may include: 

- Exhaust emission tests 

- Evaporative emission tests 

- Coast down tests 

- Steady-state tests 

(For the tests above, the test vehicle shall be 

provided by ARB.) 

- CVS system verification (propane tests) 

- CVS flow and response checks 

- Gas cylinder checks 

- Manual checks on soak temperature, 

• humidity and barometer checks 

- NOx converter efficiency checks 

- C02/H2o interference checks 

- Back pressure checks 

d. The ARB will or its contractor shall randomly inspect 

laboratory facilities and any vehicles on the premises of 

a licensed 1 aboratory for purposes of 1 aboratory qua1 i ty 

assessment or vehicle inspection. 
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• 

e. Each licensed laboratory shall agree to hold all vehicles 

and certificates at the laboratory for five calendar days 

following testing to assure availability of vehicles for 

inspection and confirmatory testing. Upon request by 

ARB, a licensed laboratory shall further agree to hold 

vehicles up to a maximum of additional five calendar 

days. Immediately after vehicle selection for 

confirmatory testing, ARB will seal the hoods of vehicles 

chosen. The licensed laboratory shall deliver these 

vehicles to ARB. Following delivery of a vehicle, the 

ARB may retain the vehicle for testing for up to five 

working days. 

f. The licensed laboratory shall maintain the following 

records of emission testing and quality control in a 

fonnat prescribed by ARB: 

• 
(1) Submit vehicle test records monthly to ARB, 

identified by vehicle identification number, which 

include: 

(a} CVS data sheet, showing exhaust emission results 

in grams/mile, input values, full vehicle 

information, and start and stop times for vehicle 

test segments. 

(b} Exhaust emissions mass calculation sheet. 

(c) Evaporative emission data sheet, showing 

evaporative emissions in grams. 

(d) Evaporative emission mass calculation sheet. 
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(e) Driver's trace. 

(f) Fuel analysis for fuel used in test. 

(g) Cold soak temperature chart. 

(hi Photographs of major emission control components 

including the unleaded fuel inlet restrictor and 

unleaded label on the area surrounding the fuel 

inlet restrictors. 

• 
(ii Particulate emission data sheets for diesel 

vehicles • 

(j) Records submitted by the modifier of additional 

repairs or modifications on the modified vehicle 

and the reasons for doing such repairs. 

• 

(2) Maintain records of test conditions and emission test 

results as specified under Section 86. 142, Title 40, 

Code of Federal Regulations as well as records of 

calibration and quality control test data and have 

these records available for review upon ARB's 

request. These records shall be retained by the 

licensed laboratory for a period not less than seven 

years after the records have been generated. 

(3) Maintain a continuous log of testing activities 

containing vehicle descriptions, type of test, reason 

for tests, start time, end time, and raw test data. 

nf 1He/11¢e"te~/1i~0fit0fili~i11/Hi,e/i/Z~0~/~H,¢~/0fl~YP~ 

11te"te1tt0~1tHe1i~tti~l0t1~~t0~0t1,e1~epilt. 
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D. Each application for laboratory licensing shall be evaluated based 

on the information from the completed questionnaire, and an on-site 

assessment by the ARB or its contractor. The results of the 

evaluation shall be submitted to the Executive Officer with a 

recommendation on whether to issue a license. An Executive Order 

shall be issued to each laboratory meeting the requirements for 

licensing under III.C. of this document. The Executive Officer may 

deny an application and refuse to issue a license for reasonable 

cause. A laboratory denied licensing shall be formally advised of 

• the reasons for denial • 

E. A laboratory denied a license may request reconsideration of its 

application pursuant to the procedures in Section V of this 

document. 

• 

F. 1. A licensed laboratory with certified vehicle(s) failing 

confirmatory tests shall submit to ARB its reasons for the 

emission test failure along with supporting data within 30 

calendar days of receipt of written notification from the 

Executive Officer. Upon review by the Executive Officer, the 

license of a laboratory found to be certifying imported 

vehicles that do not conform with the requirements specified 

in this regulationJ may be suspended or revoked~ 

2. A licensed laboratory may request a hearing to notify the 

Executive Officer of its objections to the suspension or to 

discuss corrective actions. 

3. A licensed laboratory may be subject to the penalties listed 

under Section 43016 of the Health and Safety Code for 
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certification of noncomplying vehicles for the period starting 

with the most recent confinnatory or quality control cross 

check with ARB and ending with the vehicle(s) failing the 

confinnatory test. 

V. REVOCATION, SUSPENSION, OR DENIAL OF A LABORATORY LICEIJSE 

A. A laboratory license may be revoked, suspended, denied, or withheld 

if: 

• 
l. The laboratory submits false or incomplete information in its 

application. 

2. The laboratory renders false or inaccurate emission test data • 

3. The laboratory fails to comply with the requirements under 

Section IV.C. of this regulation. 

Upon revocation or suspension, any unused certificates of 

conformance shall be returned to the ARB upon request. 

• 

B. In any case where a license is denied or withheld, the laboratory 

may request the Executive Officer for reconsideration of the 

decision. The request shall be in writing, signed by an authorized 

representative of the laboratory and shall include a statement 

specifying the laboratory's objections to the Executive Officer's 

decision and data in support of such objections. After a review of 

the request and supporting data, the Executive Officer may schedule 

a hearing, if he or she finds that the request raises substantial 

issues. 

C. Any revocation or suspension under paragraph A. of this section 

shall be made only after the laboratory has been offered an 

opportunity for a hearing. 

- 11 -



D. Any laboratory which knowingly submits false or inaccurate 

infonnation, renders inaccurate or invalid test data, or commits 

any other fraudulent acts related to the certification of used 

modifier-certified motor vehicles shall be subject to penalties 

under Section 44209, Health and Safety Code. 

E. A licensed laboratory may apply for reinstatement of its license 

after revocation but no sooner than one year after the date of 

revocation. A laboratory applying for reinstatement shall follow 

all of the procedures and comply with all of the requirements for 

• the initial licensing of a laboratory • 

• 
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State of California 
AIR RESOURCES BOARD 

Resolution 86-116 

December 18, 1986 

Agenda Item No.: 86-14-2 

WHEREAS, Health and Safety Code Section 41805.5 requires the Air Resources 
Board ("Board"), in coordination with the air pollution control districts, to 
develop and publish test guidelines for landfill gas and ambient air testing 
at active solid waste disposal sites on or before February 1, 1987; 

WHEREAS, the Air Resources Board staff, with the participation of 
representatives of local air pollution control districts, have prepared a 
proposed guidance document titled "Testing Guidelines for Active Solid Waste 

• Disposal Sites" ("Guidelines"); 

WHEREAS, Board staff has held public workshops to receive comments from 
landfill owners and other interested persons on the proposed Guidelines; 

WHEREAS, the Board has held a noticed public meeting to consider approval of 
the proposed Guidelines and has received and considered the public comments 
presented by its staff, representatives of the districts, affected government
agencies, affected businesses, and other interested persons and agencies on 
the proposed Guidelines; 

WHEREAS, Health and Safety Code Section 41805.5 requires owners of active 
solid waste disposal sites to submit a solid waste air quality assessment test 
report to the local air pollution control districts; 

• 
WHEREAS, Health and Safety Code Section 41805.5 requires the Air Resources 
Board to publish guidelines specifying air contaminants to be tested for and 
identifying acceptable testing, analytical and reporting methods; 

WHEREAS, the California Environmental Quality Act and Board regulations 
require that no project having significant adverse environmental impacts be 
adopted as proposed if feasible alternatives or mitigation measures are 
available; and 

WHEREAS, the Board finds that: 

the proposed Guidelines set forth in the proposed "Testing Guidelines 
for Active Sol id Waste Disposal Sites" fulfill the requirements of 
Health and Safety Code Section 41805.5; and 

no significant adverse environmental impacts associated with the 
proposed Guidelines have been identified, and no potentially adverse 
environmental effects are likely to result from the implementation of 
the proposed Guidelines. 
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NOW, THEREFORE, BE IT RESOLVED that the Air Resources Board approves the 
proposed "Testing Guidelines for Active Solid Waste Disposal Sites" dated 
December 18, 1986, as set forth in Attachment A. 

BE IT FURTHER RESOLVED that the Executive Officer shall publish and forward 
the Guidelines to air pollution control districts for their use in evaluating 
solid waste disposal site air quality assessment test reports. 

I hereby certify that the above 
is a true and correct copy of 
Resolution 86-116, as adopted by 
the Air Resources Board • 

• 

• 
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TESTING GUIDELINES 
FOR ACTIVE SOLID WASTE DISPOSAL SITES 
Prepared Pursuant to California Health and Safety Code Section 41805.5 

L JNTRODUCTION 

A. Background 

• 

In 1984, the California Legislature passed and the governor signed AB 3525 (Calderon). 
This bill set forth gas and ambient air testing requirements at disposal sites in 
California. In response to the passage of AB 3525, the California Air Pollution Control 
Officers Association (CAPCOA) asked the Air Resources Board (ARB) staff to participate in 
the development of testing and evaluation guidelines for test reports prepared pursuant to 
the statute. In September 1986, while the CAPCOA committee was developing these 
guidelines,. the' governor signeQ AB 3374 (Calderon) (Health and Safety Code Section (HSC) 
41805.5, attached as Appendix A) which made modifications to AB 3525. As part of the new 
starute. the ARB was directed, in consultation with the air pollution conrrol districts, 
to develop guidelines to ~moiement the new starute. AB 3374 requires these guidelines to 
contain information "specifying the air contaminants to be tested for, and identifying 
acceptable testing,. analytical, and reporting methods to be employed in completing the 
report" required by the statute. ARB staff,. jointly with the original CAPCOA committee, 
has developed; these'. guideliiJ.es to. comply with. AB 3374. Also participating in the 
development of these guidelines was the Waste Management Board, the Water Resources 
Control Board, and the· Government Refuse Collection and Disposal Association. These 
guidelines also reflect appropriate comments received during the public review of the 
CAPCOA guidelines developed for AB3525. 

• 
HSC 41805.5 requires all active disposal sites to conduct tests and measurements to 
determine the composition of landfill gases, the presence of specified air contaminants in 
the ambient :ur. and whether off site subsurface· migration of landfill gas is occurring. 
H:SC 41805:5 also directs the ARB to publish landfill testing guideiines ''specifying air 
contaminants to be- tested for and: identifying acceptable testing, analytical and reporting 
memods." An active· disposal sire is one which is currently receiving solid waste or has 
received solid waste after January 1, 1984. HSC 41805.5 requires all active disposal sites 
to report test results to air pollution control officers (APCO) by July 1, 1987. If, 
however, the report is not complete by July 1, 1987, the APCO may place the disposal site 
on a compliance schedule which includes a date by which the report must be filed. This 
date may not be later than January 1, 1989. 

HSC 41805.5 defines an inactive disposal site as one which has not received solid waste 
since January 1, 1984. These disposal sites should have completed and filed a screening 
questionnaire with the local APCO before November 1, 1986. Inactive disposal sites should 
contact their APCD for information on the questionnaire. 

These guidelines are intended for sites which accept solid waste. Guidelines for sites 
which accept or have accepted hazardous waste will be published at a later date. 

The guidelines are designed to provide a screening of disposal sites to determine which 
disposal sites in the state may pose a potential public health risk. The testing 
procedures and the amount of testing suggested in the guidelines are the first step in 
this screening process. The APCOs will review the test reports, and if the APCO 
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determines the sites may pose a health risk, the sites may have to conduct additional 
monitoring or take remedial action. 

All disposal site owners must submit testing proposals to the APCO for approval before any 
testing can begin. Climate and land differences in different parts of the state may· 
require variations in the test procedures. Accordingly, testing and procedure variations 
are allowed in the guidelines. · 

B. Report To The Air Pollution Control Officer 

HSC 41805.5 requires all disposal site owners to submit a test report to the local APCO. 
The test report for active disposal sites is due on July 1, 1987. To comply with HSC 
41805.5, the test report must contain: 

"l. Chemical characterization test results to determine the composition of gas streams 
immediately above the solid waste disposal site, or umnediately above the solid waste 
disposal site and within the solid waste disposal site. 

2: Analyses for specified air com:aminants in rhe ambient air adjacent to the soiid waste· 
disposal site·to determine rhe effect of the site on air quality. 

3. Test results to determine if there is any underground landf'ill gas migration beyond 
rhe- solid waste disposal site's perimeter.:· 

HSC 41805:5 requires. all solid. waste: assessment test reports to be- filed by July 1, 1987. 
~ however•. the- report is. not complete by that date, the APCO can place the disposal site 
on a. compliance schedule which includes a date by which the report must be filed. Because 
the ARB must file its final report to the Legislature by July 1, 1989, all disposal site 
reports must be filed with the APCDs by January 1989. 

To ensure- an: adequate· solid. waste· assessment test report is pl'C1)ared, each disposal site 
owner must submit. a proposal to the· APCO for approval. The proposal should include a 
description of the· gas, characterization system to be used, location of all momtoring 
weils";. both on- and off' the- site~ an_. ambient air monitoring plan; and all the resuits of 
past air or landfill gas. testing performed at rhe site; including the results of any 
testing done to prepare the proposal. Testing cannot begin until the APCO approves the 
monitoring plan. 

The very large number of active sites, the indefinite number of inactive sites which may 
require testing, and the limited laboratory capacity will make it difficult for all sites 
to meet these deadlines. Limited testing and analytical resources will need to be used on 
sites which may present a more serious threat to public health. Accordingly, in order to 
meet the schedule prescribed by HSC 41805.S and to allocate scarce resources, active solid 
waste disposal sites are divided into Category I and Category II sites. Category II sites 
are those with a filled surface area less than twenty-five acres, total waste in place of 
less than 500,000 tons, and with no occupied building within one thousand feet of the site 
perimeter. All other sites are Category I sites. 

C. Category I Sites 

For the gas stream characterization test, the owner will perform either the integrated 
surface sample or the landfill gas test and the integrated surface sample to determine 
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determines the sites may pose a health risk. the sites may have to conduct additional 
monitoring or take remedial action. 

All disposal site owners must submit testing proposals to the APCO for approval before any 
testing can begin. Climate and land differences in different parts of the state may· 
require variations in the test procedures. Accordingly, testing and procedure variations 
are allowed in the guidelines. · 

B. Report To The Air Pollution Control Officer 

HSC 41805.5 requires all disposal site owners to ·submit a test report to the local APCO. 
The test report for active disposal sites is due on July 1, 1987. To com.ply with HSC 
41805.5, the test report must contain: 

"1. Chemical characterization test results to determine the com.position of gas streams 
immediately above the solid waste disposal site, or immediately above the solid waste 
disposal site and within the solid waste disposal site. 

'.L Analyses for specified air. contarninanrs in the' ambient air adjacent to· the solid waste 
disposal site to·determine tile effect oi the site on air quality. 

3. Test results to derermine if there is any underground landfill gas migration beyond 
the- solid: waste disposal site's perimeter." 

HSC 41805:S requires, all solid. waste: assessment test reports to be- filed by July 1,. 1987. 
If~ however.. the- report is not complete by that date; the APCO can place the disposal site 
on a compliance- schedule which includes a date by which the report must be filed. Because 
the ARB: must file its final report to the Legislarure by July 1, 1989, all disposal site 
reports must be filed with the APCDs by January 1989. 

To ensure- an: adequate· solid, waste· assessment test report is prepared, each disposal site 
owner must submit a proposal: to the· APCO for approval. The proposal. should include a 
description of the gas; characterization system to be· used,. location of ail monitoring 
wells-;. both· on: and. off· the site~ an. ambient. air· monitoring plan; and. ail the results of 
past air or landfill gas testing performed J.t the site;. including the results of J.nY 
testing done to prepare the proposal. Testing cannot begin until the APCO approves the 
monitoring plan. 

The very large number of active sites, the indefinite number of inactive sites which may 
require testing, and the limited laboratory capacity will make it difficult for all sites 
to meet these deadlines. Limited testing and analytical resources will need to be used on 
sites which may present a more serious threat to public health. Accordingly, in order to 
meet the schedule prescribed by HSC 41805.5 and to allocate scarce resources, active solid 
waste disposal sites are divided into Category I and Category II sites. Category II sites 
are those with a filled surface area less than twenty-five acres, total waste in place of 
less than 500,000 tons, and with no occupied building within one thousand feet of the site 
perimeter. All other sites are Category I sites. 

C. Category I Sites 

For the gas stream characterization test, the owner will perform either. the integrated 
surface sample or the landfill gas test and the integrated surface sample to determine 
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what is in the landfiU gas. Sei::tion II contains the gas stream characterization 
procedures. For the ambient air test, the site owner will conduct a meteorological. survey 
and 3 days of ambient air monitoring at the site perimeter. Section m contains the 
ambient air testing information. For the gas migration test the owner will install one 
migration test well for each 1000 feet of site perimeter and sample the well to determine 
if there is off site gas migration. Section IV contains the gas migration testing 
information. 

D. Category II Sites 

• 

Toe Category II sites may meet the HSC 41805.5 requirements by conducting the testing 
specified for Category I sites, or alternatively by conducting an emissions screening, 
larui:611 gas sample, limited ambient air monitoring, and limited off site gas migration 
testing. During the emissions screening, the technician walks over the disposal site, and 
using a flame ionization detector, notes any readings above 50 parts per million total 
organics as methane. For the disposal site gas test, one sample of landfill gas is taken 
from the center of the site and analyzed for the Attachment 1 compounds, methane, carbon 
dioxide, oxygen, and nitrogen at the· disposal site- detection limits. For the ambient air 
testing, the owner can conduct one· twenty-four hour sample downwind of the disposal site 
and assume that upwind concentrations approach zero. For the off site gas migration 
testing, a maximum of four probes are installed around the disposal site and tested for 
total organics as methane. Section V contains the specific procedures for Category II 
testing.. 

To ensure· that the site is adequately characterized. the Category IT site will also be 
required to complete the questionnaire in Attachment 3 if the alternative limited testing 
is conducted. The APCO will evaluate the Category Il site reports, and based on the 
information submitted. will determine whether further testing is necessary. 

E. Report To The Air Resources Board 

• 
Government Code Section 66i96.54(b) requires the ARB to prepare a report to the 
legislature on "the· extent of hazardous waste in solid waste disnosal sites and ,he· 
potential effects these hazardous wastes may have upon the ambient air quality of the 
state." In order to prepare this repon the ARB will review the data gathered under the 
guidelines. The form for the report to the ARB is attached as Appendix B. This form 
should be completed by the site owner and forwarded to the APCO with the solid waste 
assessment test report. Once the APCO determines the solid waste assessment test report 
is adequate, the form should be forwarded to the ARB. 

II. GAS STREAM CHARACTERIZATION 

HSC 41805.5 requires solid waste assessment test reports to include test results to 
determine the composition of gas streams immediately above the site, or immediately above 
the site and within the site, as appropriate, as determined by the APCO. Based on 
information provided on the individual. disposal site, the APCO must determine which method 
is appropriate to characterize the disposal. site. To meet the requirements, the test may 
consist of one of the following: 

1. Testing the air immediately above the disposal site surface using the integrated 
surface sampling technique, or 
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2. Testing the air immediately above . the disposal site surface and testing the gas within -
the disposal site using both the integrated surf ace sample and the landfill gas sample. 

If the APCO approves characterization of the landfill gas by sampling the air immediately 
above the disposal site, then integrated surface samples are taken. An integrated surface · 
sample involves sampling the air three inches above the disposal site surface while a 
technician walks a prescribed course with the sampling equipment over one 50,000 square
foot grid of the disposal site surface. The process is- repeated for five 50,000 square
foot grids of the site and the samples are analyzed for the Attachment 1 compounds. 
Methane is also tested for to gather information on overall disposal site emissions. 

Landfill gas testing involves taking samples of the landfill gas out of the interior of 
the disposal site and testing them for the Attachment 1 compounds. The samples are also 
analyzed for oxygen and nitrogen for information on sample integrity. Carbon dioxide and 
methane concentrations will give information on gas production. 

If the APCO approves characterization of the landfill gas by sampling the air immediately • 
above the disposal site· surface and within the disposal site, the owner should conduct the 
disposal site gas testing as set out in these guidelines, and the integrated surface 
sampling for one 50,000 square-foot grid of the dispesal site. 

Landfill gas testing requires the compounds listed in Attachment 1 to be determined to the 
"disposal site'~ detection: limits~ Integrated surface· sampling requires the· compounds 
listed in·Attachment L to be determined to the "air" deteetion limits. 

A. Landfill Gas Testing 

If the disposal site has an operating interior gas collection system, samples should be 
taken from the system;. additional wells need not be installed. Each. installed well should 
be to a depth. of at least 6 feet below the bottom of the intermediate or final cover. The 
well should not penetrate any leachate liner. During installation the contractor should 
take appropriate step$ to. mitigate the public nuirance of gas. escape. All wells should be 
capped when not being sampled. 

To locate the wells, draw a box around the 
disposal site on a scale map with the box sides • 
100 feet outside the filled area edge. The 
sides should run north-south, east-west. 
Connect the opposite comers with diagonals. 
Locate 5 points: Point A at the diagonal 
intersection, point B at the center of the 
largest sector formed by the diagonals and 
the filled area, point C at the center of the 
next larger sector, point D at the center of 
the next larger sector, and point E at the 
center of the smallest sector. Figure 1 is 
an example. Five samples should be taken, 
one sample from each well and analyzed for 
the Attachment 1 compounds. 
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2. Testing the air immediately above _the disposal site smface and testing the gas within 
the disposal site using both the integrated surface sample and the landfill gas sample. 

If the APCO approves characterization of the landfill gas by sampling the air immediately 
above the disposal site, then integrated surface samples are taken. An integrated surface · 
sample involves sampling the air three inches above the disposal site surface while a 
technician walks a prescribed course with the sampling equf pment over one 50,000 square
foot grid of the disposal site surface. The process is- repeated for five 50,000 square
foot grids of the site and the samples are analyzed for the Attachment 1 compounds. 
Methane is also tested for to gather information on overall disposal site emissions. 

Landfill gas testing involves taking samples of the landfill gas out of the interior of 
the disposal •site and testing them for the Attachment 1 compounds. The samples are also 
analyzed for oxygen and nitrogen for information on sample integrity. Carbon dioxide and 
methane concentrations will give information on gas production. 

If the APCO approves characterization of the landfill gas by sampling the air immediately 
above the disposal site· surface and mthin the disposal site, the owner should conduct the 
disposal site gas testing as set out in these guidelines, and the integrated surface 
sampling for one 50,000 square-foot grid of the d.ispesal site. 

Landfill gas testing requires the compounds listed in Attachment 1 to be determined to the 
"disposal· site" detection: limits~ Integrated surface· sampling requires the compounds 
listed in· Attachment 1 to. be determined to the "air" detection limits. 

A. Landfill Gas Testing 

If the disposal site has an operating interior gas collection system, samples should be 
taken from the system;. additional wells need not. be installed. Each. installed well should 
be to a depth. of at least 6 feet: below the bottom of the intermediate or final cover. The 
well should not penetrate any leachate liner. During installation the contractor should 
take appropriate- steps- to mitigate the public nuirance of gas escape;. All wells should be 
capped when not being sampled- · 

To locate the wells, draw a box around the 
~ . ,... ...~- • Pl.. .... disposal site on a scale map with the box sides :-11~' ~~.--- "?~ 
~-/; ~_..I/ ~-
. ,.., · 100 feet outside the filled area edge, The 

~=~ sides should run north-south, east-west 
Connect the opposite comers with diagonals. :,o~~li~~i~\~~- Locate 5 points: Point A at the diagonal 

. - intersection, point B at . the center of the 
. ' largest sector formed by the diagonals and 

~ 

the filled area, point C at the center of the 
next larger sector, point D at the center of 
the next larger sector, and point E at the 
center of the smallest sector. Figure 1 is 
an example. Five samples should be taken, 

,, ,; one sample from each well and analyzed for 
•. s the Attachment 1 compounds. 

F~gure 1: Well Location Example 
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To complete the HSC 41805.5 requirements for characterizing landfill gas, the owner should 
perform an investigation of methane emissions from one 50,000 square-foot grid of the 
disposal site along with the landfill gas test. The grid selected should be approved by 
the APCO and the owner should use methods described in these guidelines. 

1. Protocol 

The technician should make cenain the seal around the top of the well does not allow air 
infiltration. The well should not be sampled until 24 hours after the installation is 
complete. To sample the well, the technician attaches the pump and withdraws at least 2 
well volumes from the well. The technician then attaches the bag and draws a ten liter 
sample at a one liter per minute rate. The bag should be in a light sealed container and 
should be analyzed within 72 hours. 

• If the owner chooses to leave the well intact for future sampling,. the pipe should be 
capped. or a valve installed to prevent gas leakage. If the owner removes the well. the 
hole should be filled and resealed. to prevent gas escape. 

2~ Data· 

For each sample, the-owner should record: 

~- Date-, time~ and sample location: 

b. Methane, CO
2
, oxygen, and nitrogen concentrations. 

c. Concentrations of compounds listed in Attachment 1. Analytical methods are included 
inAttachment 2 .. 

• 
d; The operating schedul~ status, and gas quantity extracted for any landfill gas 
collection system for the:previous 3 days for each. day sampled . 

B. IntegratedSurface Sampling 

The integrated surface sample is a method of characterizing disposal site emissions. 
Integrated surface sampling is designed to sample the landfill gas emissions immediately 
after they have passed through the disposal site final cover and entered the atmosphere. 
Because the sampling system will dilute the emitted landfill gas, use of more sensitive 
analytical methods are necessary to adequately characterize the sample. 

The owner will collect and analyze a minimum of five samples, one sample from each 50,000 
square foot grid centered on points as determined in Figure 1 on page 4, and one sample 
from the air over the liquid near the edge of each evaporation pond on the site. Figure 2 
is a typical walking pattern for each grid. 

Sloped areas of the disposal site should be investigated along with the level areas. If 
investigation of the steep areas is a safety concern, the owner does not have to test 
these areas. The areas not to be tested must be approved prior to the testing by the 
APCO. 



1. Number of Samples 

One sample will be collecied from each of the five grids, and one sam.ple from near the 
edge of any evaporation pond on the site. 

2. Sampling Conditions 

a. Average wind speed suitable for this sampling procedure is less than 5 miles per hour. 
Surface sampling should be terminated when the average wind speed exceeds 5 miles per hour 
or the instantaneous wind speed exceeds 10 miles per hour. Average wind speed is 
determined on a 10 minute average. 

b. Surface monitoring is to be conducted when the disposal site is dry and no rain has 
fallen. The disposal site is considered dry when there has been no rain for the 72 hours 
prior to sampling. 

3. Equipment Description 

An integrated. surface sampler is a pottable • 
self-contained unit 'Nlth·_ its own~ internai 
power source. The integrated sampler 
consists of a stainless steel collection11--,00·-- probe approximately 3 . .5 inches in diameter 
(funnel:. 316 stainless. steel),. a flow meter, 
a pump; and a. 10-liter Tedlar® bag enclosed 
in a light sealed cardboard. box. 

a. Power: Two 9 volt batteries. 

b. Pump: One 12V DC pump; The diaphragm is 
made of nonlubricated Viton® rubber. The 
maximum pump unloaded flow rate is 4.5 liters 
pet minute;. 

500' 

c. One 10-liter Tedlar® bag with a valve. • 
The Tedlar'~ bag is contained in a light 
sealed cardboard box to prevent photochemical 
reactions from occuning during sampling and 
transportation. The valve is a push-pull 
type constructed of alUtninum and stainless 
steel, with a Viton• o-ring seal. 

d. Rotameter made of borosilicate glass 
with a flow range of O to 1 liter per minute. 
The scale is in milliliters with major 
graduations (labeled) every 5 ml and minor 
graduations every 1 ml. 

Figure 2: Walking Pattern 
Scui= Somla Coast AQMD 
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L Number of Samples 

One sample will be collected from each of the five grids, and one san1ple from near the 
edge of any evaporation pond on the site. 

2. Sampling Conditions 

a. Average wind speed suitable for this sampling procedure is less than 5 miles per hour. 
Smface sampling should be terminated when the average wind speed exceeds 5 miles per hour 
or the instantaneous wind speed exceeds 10 miles per hour. Average wind speed is 
determined on a 10 minute average. 

b. Surface monitoring is to be conducted when the disposal site is dry and no rain has 
fallen. The disposal site is considered dry when there has been no rain for the 72 hours 
prior to sampling. 

3. Equipment Description 

An integrated surface sampler is. a portable 
self-contained unit with its. own.. inre...-rnal 
nower source; The inteirrated samuler 
consists of a stainless steel collection 

i,---,oo·-~ probe approximately 3.5 inches in· diameter 

,... 

(funnel:; 316 stainless. steel),. a flow meter, 
a pump; and a 10-liter Tedlarzi bag enclosed 
in a light sealed cardboard box. 

a. Power: Two 9 volt batteries. 

b. Pump: One 12V DC pump. The diaphragm is 
made of nonlubricated Viton® rubber. The 
maximum pump unloaded flow rate is 4.5 liters 
per minute;. 

c·. One· 10-liter Tedlar® bag with a valve. 
The Tedlar® bag is contained in a light 
sealed cardboard box to prevent photochemical 
reactions from occurring _during .. sampling and. 
transportation. The valve is a push-pull 
type constructed of aluminum and stainless 
steel, with a Viton181 o-ring seal. 

d. Rotameter made of borosilicate glass 
with a flow range of O to 1 liter per minute. 
The scale is in milliliters with major 
graduations (labeled) every 5 ml and minor 
graduations every 1 ml. 

Figure 2: Walking Pattern 
Saun:e: Somh Coast AQMD 
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e. Air Flow Control Orifice: Needle valve in the flow meter. 

f. Funnel: 316 stainless steel 

g. Fittings, tubing and connectors: 316 stainless steel or Teflon~. , 

h. An anemometer and wind vane with a continuous recorder: 3 cup assembly, range 0 - 50 
miles per hour, with a threshold limit of 0.75 miles per hour or less. 

4. Sampling Procedure 

• 
A portable bag sampler as described in the previous section will be used to collect a 
surface sample from each grid, and at each evaporation pond. Dming sampling, the probe 
is to be placed approximately 2 to 3 inches above the disposal site surf ace. A separate 
gas sample of approximately 8 to 10 liters will be collected froni each grid. The sampler 
will be set at a flow rate of approximately 333 cubic centimeters per minute and the 
technician will walk through a course of approximately 2,600 linear feet over a continuous 
25-minute: period. Other. grid sizes~ collection rates and walk patterns may be used if 
prior approval is obtained from the APCO • 

• 
Figure 3: Integrated Surface Sampler 

Sowm: Saad!CoutAQMD. 

An anemometer and wind vane with continuous recorder will be installed at a site which is 
representative of the wind speeds and directions of the areas being sampled. The wind 
velocity should be recorded throughout the sampling period. The wind vane should be 
properly oriented. 

S. Analytical Procedures 

All bag samples collected should be analyzed within 72 hours of collection for total 
organic compounds and Attachment 1 compounds. The lower detection limits for these tests 
is listed in the "air" column of Attachment 1. 
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IlI.. AMBIENT AIR MONITORING 

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for 
specified air contaminants. To comply with HSC 41805.5, disposal site owners should 
conduct ambient air monitoring at the perimeter of the disposal site. The test should 
adequately characterize the contaminants in the air. The air column listed in Attachment 
1 shows the lower detection limits to be achieved in parts per billion. Each disposal 
site should perform the ambient air sampling on three separate, not necessarily 
consecutive, days. 

At sites where the owner has chosen to characterize only the gas above the disposal site 
using the integrated smface sampling technique, all specified air contaminants must be 
tested and analyzed for in the air samples. A site where landfill gas testing is used and 
where chloroethene (vinyl chloride) is identified in the landfill gas, then the ambient 
air samples need only be tested for chloroethene (vinyl chloride). 

The- guidelines contain three- suggested procedures for testing the ambient air. These 
procedures were developed to cover differences in topography and climate which may occur 
at different sites. Each option has two pans. One ad.dresses sites with different day 
and night wind patterns and one addresses sites with the same day and night wind patterns. 
The option chosen will depend O!]. the results of che mereorologicai. survey. 

A.. OPTIONl 

1. General Procedures 

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for 
specified air contaminants. If the disposal site has a gas collection system which does 
not operate continuously, at lease one of the sampling days should be a day before the gas 
collection system is turned on after a. typical inoperative- period. This option requires 
twenty-four hour samples to be taken on 3 separate, not necessarily consecutive; days. 

2~ MeteoroiogicalSurvey 

A meteorological survey should be conducted prior to ambient air sampling in 0tder to 
determine the local wind flow patterns which will subsequently be used to help identify 
the number and location of samplers required for an effective ambient air monitoring 
program. The operator should submit the survey to the APCO prior to ambient sampling, as 
part of the monitoring plan. The survey should suromm+ze how wind flow patterns at the 
site will be characterized based on: previously collected on site meteorological data, 
data collected nearby (e.g., local airpon data), proximity to water or terrain which may 
influence diurnal variations (e.g., daytime upslope winds, nighttime downslope, or sea 
breeze conditions), or a plan for on site meteorological data collection prior to ambient 
monitoring. In completing an on site meteorological survey prior to monitoring, wind 
sensors should be located nine to twelve feet above the ground and a minimum of sixty feet 
from obstacles such as trees, shrubbery, and buildings. . 

3. Ambient Air Sampling 

a. General Sampling Criteria 

At the completion of the meteorological survey, and on approval of the APCO, ambient air 
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Ill. AMBIENT AIR MONITORING 

HSC 41805.S requires that air adjacent to disposal sites be tested and analyzed for 
specified air coT1taminants. To comply with HSC 4180S.S, disposal site owners should 
conduct ambient air monitoring at the perimeter of the disposal site. The test should 
adequately characterize the contaminants in the air. The air column listed in Attachment 
1 shows the lower detection limits to be achieved in parts per billion. Each disposal 
site should perform the ambient air sampling on three separate, not necessarily 
consecutive, days. 

At sites where the owner has chosen to characterize only the gas above the disposal site 
using the integrated smface sampling technique, all specified air contaminants must be 
tested and analyzed for in the air samples. A site where landfill gas testing is used and 
where chloroethene (vinyl chloride) is identified in the landflU gas, then the ambient 
air samples need only be tested for chloroethene (vinyl chloride). 

The guidelines contain· three suggested procedures. for testing the ambient air. These 
procedures were developed to· cover differences in topography and· climate· which may occur 
at different sites. Each option has two pans. One addresses sites with different day 
and night wind patterns and one addresses sites with che same day and night wind i_Jatterns. 
The option chosen will depend o~ the results of die meteorological survey. 

A:.. OPTION•l 

L General Procedures 

HSC 41805.5 requires that air adjacent to disposal sites be tested and analyzed for 
specified air contaminants. If the disposal site has a gas collection system which does 
not operate continuously, at least one of the sampling days should be a day before the gas 
collection system is turned on after a. typical inoperative period. This option requires 
twenty-four hour samples to be taken on 3 separate,.notnecessarily consecutive; days. 

2~ Meteoroiogicai Survey 

A meteorological survey should be conducted prior to ambient air sampling in order to 
determine the local wind flow patterns which will subsequently be used to help identify 
the number and location of samplers required_ for _an effective _ambient air monitoring 
program. The operator should submit the survey to the APCO prior to ambient sampling, as 
part of the monitoring plan. The survey should summarize how wind flow patterns at the 
site will be characterized based on: previously collected on site meteorological data, 
data collected nearby (e.g., local airport data), proximity to water or terrain which may 
influence diurnal variations (e.g., daytime upslope winds, nighttime downslope, or sea 
breeze conditions), or a plan for on site meteorological data collection prior to ambient 
monitoring. In completing an on site meteorological survey prior to monitoring, wind 
sensors should be located nine to twelve feet above the ground and a minimum of sixty feet 
from obstacles such as trees, shrubbery, and buildings. 

3. Ambient Air Sampling 

a. General Sampling Criteria 

At the completion of the meteorological survey, and on approval of the APCO, ambient air 
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sampling equipment will be installed at the appropriate locations which will be determined · 
by: , 

1. Site topography, 

2. Meteorological survey, and 

3. Local land use patterns. 

• 

Thesamplingequipmentshouldbelocated 
at or near the perimeter of the waste 
disposal site, in the clear and away 
from surrounding obstructions. The 
inlet probes for the ambient samplers 
should be located between six and nine 
feet off the ground (reaching height) 
and a minimum of sixty feet from 
obstacles such as trees,. shrubbery and 
buildings. Air flow around the inlet 
probe should be unresrr:icted in an arc
of at least 270 degrees with the 

• 

predominant wind direction for greatest. 
expected pollutant concentration 
potential. included in the 270 degree 
arc~ The, sampler. locations, should be 
carefully selected to ensure the 
predicted prevailing wind patterns for 
the sampling date will come across the 
main body of the disposal site to the 
downwind station;. Wind speed. and 
direction measuremencs will continue to 
be collected throughout the ambient air 
sampling period to verify that the 
rneteoroiogical criteria are met. 

Figure 4: Option 1 
Sauce: Soudl Coal AQMD 

Ambient air samples will be collected over a 24-hour period beginning and ending at 10:00 
A.M using the self-contained portable sampling units described in Equipment Description. 
In general. 24-hour and directionally controlled sampling will be required to ensure that 
maximum contaminant concentrations are identified for each sampling period. However, 
directionally controlled sampling may not be required. at sites which have a constant wind 
direction for 24 hours. All samples will be removed . from the samplers immediately after 
the 24-hour sampling period and analyzed for the required compounds. It is recommended 
that the sample be analyzed within 72 hou..TS of collection. 

b. Specific Sampling Criteria 

i. At sites that experience different day and night wind flow patterns, a minimum of two 
24-hour samplers and two directionally controlled samplers will be required. Twenty-four 
hour samplers will be placed at the upwind and downwind site perimeters based on the 
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prevailing wind direction.. The directionally controlled sampler(s) located downwind of 
the disposal site should be placed at sites which will sample under the stable (drainage) 
wind conditions identified in the. meteorological survey. The directionally· controlled 
sampler located upwind of .the disposal site should be placed near the upwind 24-hour 
sampler. The 24-hour samplers will operate continuously for the specified 24 hours and 
the directionally controlled samplers will only operate when the wind direction is within 
a wind sector allowing air to pass across the disposal site to the downwind sampler. This 
will allow the downwind directionally controlled sampler(s) to only collect air that has 
passed over the disposal site and the upwind directionally controlled sampler to only 
collect air that has not passed over the disposal site. 

ii. At site that experience a constant wind airection for 24 hours. a rninirovm of two 24-
hour samplers will be required. A 24-hour sampler will be place both upwind and downwind 
of the site based on the prevailing wind direction so that the upwind sampler only 
collects air that has not passed over the disposal site and the downwind sampler only 
collects air that has passed over the disposal site. Additional 24 hour samplers should 
be placed at locations which will sample under the· stable (drainage) wind conditions 
identified. in the meteorological survey. Since the wind. direction does not change, these •24-hour samplers will act as directionally controlled samplers as well as 24-hour 
samplers. Comparison of the results from these samplers will provide information on 
ambient air quality standards and the effects the disposal site has on. the ambient air 
quality. 

4~ Sampling Conditions 

Ambient air sampling should be conducted on days when stable and unstable meteorological 
conditions are characterized by the following meteorological conditions: 

a. Stable nights with average wind speeds offive miles per hour or less. 

b.. Daytime conditions with average wind speeds of ten miles per hour or less~ 

No. sampling will be conducted under the following adverse meteorological conditions: •a. Precipitation 

b. Twenty-four hour average wind speeds greater than ten miles per hour. 

S. Equipment Description 

a. Bag Sampler 

1. Pump with a diaphragm made of non-lubricated Viton® rubber. The maximum pump unloaded 
flow rate is 4.5 liters per :minute. 

2. One 10-liter Tedlar® bag with a push-pull valve constructed of aluminum and stainless 
steel with a Viton® o-ring seal. 

3. Rotameter made of borosilicate glass with a flow range of three to fifty cubic 
centimeters per minute. The scale is in mi])jmeters with major graduations (labeled) e 
every 5 mm and minor graduations every 1 mm. 



prevailing wind direction. The clirectionally controlled samplet(s) located downwind of 
the disposal site should be placed at sites which will sample under the stable (drainage) 
wind conditions identified in the . meteorological survey. The directionally · controlled 
sampler located upwind of ,the disposal site should be placed near the upwind 24-hour 
sampler. The 24-hour samplers will operate continuously for the specified 24 hours and 
the directionally controlled samplers will only operate when the wind direction is within 
a wind sector allowing air to pass across the disposal site to .the downwind sampler. This 
will allow the downwind directionally controlled sampler(s) to only collect air that has 
passed over the disposal site and the upwind directionally controlled sampler to only 
collect air that has not passed over the disposal site. 

ii. At site that experience a constant wind direction for 24 hours, a nunimum of two 24-
hom samplers will be required. A 24-hour sampler will be place both upwind and downwind 
of the site based on the prevailing wind direction so that the upwind sampler only 
collectS air that has not passed over the disposal site and the downwind sampler only 
collects air that has passed over the disposal site~ Additional 24 hour samplers should 
be placed at locations which will sample under the stable (drainage) wind conditions 
identified. in the mereorological survey. Since the wind direction does not change, these 
24-hour samplers will act as directionally controlled samplers as well as 24-hour 
samplers. Comparison of the results from these samplers will provide information on 
ambient air quality standards. and the effects the disposal site. has on the ambient air 
quality., 

.t.. Sampling: Conditions 

Ambient air sampling should be conducted on days when stable and unstable meteorological 
conditions are characterized by the following meteorological conditions: 

a.. Stable nights with average wind speeds of five miles per hour or less. 

b.. Daytime conditions with ave:r:ige wind speeds of tCD. roDe~ p~ hour()l" le~s. 

No sampling will be conducted. under thefollowing adverse meteoroiogicai conditions: 

a. Precipitation 

b. Twenty-four hour average wind speeds greater than ten miles per hour. 

S. Equipment Description 

a. Bag Sampler 

1. Pump with a diaphragm made of non-lubricated Viton® rubber. The maximum pump unloaded 
flow rate is 4.5 liters per minute. · 

2. One 10-liter Tedlar® bag with a push-pull valve constructed of aluminum and stainless 
steel with a Viton® o-ring seal. 

3. Rotameter made of borosilicate glass with a flow range of three to fifty cubic 
centimeters per minute. The scale is in mjlljmeters with major graduations (labeled) 
every S mm and minor graduations every 1 mm. 



4. Air flow control orifice made with 316 stainless steel capi.µary tubing. 

5. Bypass valve. 
.I 

6. · Fittings. tubing and connectors made with 316 stainless steel or teflon. 

7. Clock timer with an accuracy that should be better than l %. 

b. Wind directionally controlled system 

1. W"md direction sensor with a vane which has a range of O - 540 degrees and a threshold 
of 1.00 mile per hour or less. 

2. Controller and indicator console with an indicator range of O - 360 degrees and an 
accuracy of± 2% of full scale . 

• c. Wind.speed and direction monitoring 'Nith continuous recorder. 

1. Anemometer three cup assembly 'Nith a. range-of 0-50 miles per hour and a threshold of 
0.75 miles per hour or less. 

2. Wind. vane. 'Nith: a range of O - 540 degrees and a threshold of LOO miles per hour or 
less~ 

6. Wind Data Reporting 
Wind data (speed and direction) will be 
reported as an hourly average; For 
example, the data collected between 1 :00 
P.M. and 2:00 P.M. 'Nill be averaged and 
reported as the 1:00 P.M. hourly 
average~ Wind speeds 'Nill be· reported 
in miles oer hour;. Wind directions 'Nill 
be reported. using the. s"ixteen point ✓.. eua,..,...._:z......aJIII~• _,,, Gscale (sixteen directional points ~llkltAI--.,_,...corresponding to the mariner's compass 
rose on which each direction is --e 
equivalent to a 22 1/2 degree sector of El 

a 360 degree circle). For example. wind 
directions would be N, NNE, NE. E ESE, 
SE,SSE,S,SSW,SW.WSW,W,WNW,NW, 
andNNW. 

B. 0PTION2 
,,. 121 1.89 ,,.. ~ ~ 

1. General Procedures 

HSC 41805.5 requires that air adjacent 

See Option 1. Figure S: Option 2 
Somco: Soulh Coast AQMD 
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to disposal sites be tested and analyzed for specified air contaminants. These guidelines 
require that 24-hour and less than 24-hour ambient air sampling be conducted on three 
different, not necessarily consecutive, days. 

2. Meteorological Survey 

See Option 1. 

3. Ambient Air Sampling 

See Option 1, Subsection 3a, General Sampling Criteria. 

a. At sites that experience different but predictable day and night wind flow patterns, a 
minimum of two 24-hour samplers and two less than 24-hour samplers will be required. One 
24-hour sampler will be placed both upwind and downwind of the site based on the 
prevailing wind direction. The less than 24-hour sampler(s) located downwind of the 
disposal site' should be placed at sites, m sample under the stable (drainage) wind 
conditions identified in the meteoroiogical survey. The less than 24-hour sampier loc:ited 
upwind of the disposal site should be placed near the upwind 24-hour sampler. The start 
and stop times for the less. than 24-hour samplers will correspond m the stable (drainage) 
conditions identified by analyzing the the hourly, wind roses_ The 24-hour samplers will 
operate continuously for the specified 24 hours and the less than. 24-hour samplers will 
only operate'. when.· the· wind: directiom is, coming- across, the disposal site: to the downwind 
sampler.. This will' allow the downwind less than 24-hour sampler(s) to only collect air 
that has passed over the disposal site and. the upwind less than 24-hour sampler to only 
collect air that has not passed over the disposal site; 

b.. At sites that experience a constant wind direction for 24 hours,. a minimum of two 24-
hour samplers.will .. be required. A 24-hour sampler will be place both upwind and downwind 
of the site based. on the prevailing wind direction so that. the upwind sampler only 
collects air that has: !Wi. passed: over: the disposal. site and the downwind sampler only 
collects: air. that has passed. over the· disposal site. Additional 24 hour samplers should 
be· placed at locations which will sample· under the stable (drainage) wind conditions 
identified in the meteorological survey. Since the wind direction does not change, these 
24-hour samplers will act as directionally controlled samplers as well as 24-hour 
samplers. Comparison of the results from these samplers will provide information on 
ambient air quality standards and the effects the disposal site has on the ambient air 
quality. 

4. Sampling Conditions 

See Option 1. 

S. Equipment Description 

See Option 1. 

6. Wlnd Data Reporting 

See Option 1. 
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to disposal sites be tested and analyzed for specified air contaminants. These guidelines 
reqwre that 24-hour and less than 24-hour ambient air sampling be conducted on three 
different. not necessarily consecutive, days. 

2. Meteorological Survey 

See Option 1. 

3. Ambient Air Sampling 

See Option 1, Subsection 3a. General Sampling Criteria. 

a. At sites that experience different but predictable day and night wind flow patterns, a 
minimum of two 24-hour samplers and two less than 24-hour samplers will be required. One 
24-hour sampler will be placed both upwind and downwind of the site based on the 
prevailing wind direction. The less thani 24-hour sampler(s) located downwind. of the 
disposal. site· should be placed ar sites. to sample under the stable (drainage) wind 
conditions identified in the mereoroiogical survey. Tne less than 24-hour sampier located 
upwind of the· disposal sire should be placed near the upwind 24-hour sampler. The start 
and stop times for the less. than 24-hour samplers will correspond to the stable (drainage) 
conditions identified by analyzing: the the houriY' wind roses_ Toe 24-hour samplers will 
operate continuously for the· specified. 24 hours and; the- less than. 24-hour samplers will 
only O'{lerate· when:: the· wind clirectiom is. coming- across the disposal site: to the· downwind 
sampler.. This; will' allow the- downwind less; than 24-hour sampler(s) to only collect air 
that has passed over the disposal site and. the upwind less than 24-hour sampler to only 
collect air that has not passed over the disposal site~ 

b... At sites that experience a constant wind. direction for 24 hours,. a minimum of two 24-
hour samplers will be required. A 24-hour: sampler will be place both upwind and downwind 
of the site based on the prevailing wind. direction so that the upwind sampler only 
collects air that has. not passed· over: the- disposal site and ilie downwind sampler only 
collects air thaf nas passed over· tfie· disposal~site; Additional -1,4. hour samplers•-sh-ouid 
be· placed at locations which. will sample· under the stable (drainage) wind conditions 
identified in the meteorological survey. Since the wind direction does not change, these 
24-hour samplers will act as directionally controlled samplers as well as 24-hour 
samplers. Comparison of the results from these samplers will provide information on 
ambient air quality standards and the effects the disposal site has on the ambient air 
quality. 

4. Sampling Conditions 

See Option 1. 

S. Equipment Description 

See Option 1. 

6. Wind Data Reporting 

See Option 1. 
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C. OPTION3 

1. General Procedures 

HSC 41805.S requires that air adjacent to disposal sites be tested and analyzed for 
specified air contaminants. These guidelines require that 24-hour ambient air sampling be 
conducted on three different. not necessarily consecutive, days. · · 

2. Meteorological Survey 

See Option 1. 
3. Ambient Air Sampling 

See Option 1, Subsection 3a, General 
Sampling Criteria. 

a. At sites that experience different 
day and night wind. flow patterns, a 
minimum of three 24-hour samplers will 
be required.. One 24-hour sampler will 
be placed on both upwind and downwind of 
the site based on the prevailing wind 
direction. Additional· 24 hour samplers 
will be locateddownwindofthedisposal site 
at sites which will sample under the .G
stable (drainage)" wind conditions 
identified in the meteorological survey. 
In addition, one 24-hour sampler will be 
placed in the vacinity of the disposal site, 
approximately one mile away, so it will 
not be affected by the disposal· site l'il,._. - •JTD u:c,11,ff:D· t, .... ~1N0 a, 

TMI: ~TU. OL,11110.. OAY ....... •1..-fUC~missions~ This 24-hour sampler should cgm,I.TJ~ 

also be approximately one mile away from i.c U>c •ITlt i..,p;:a,KD I,. 'n-4 t...,,1•'1S
......-,u.1. ..-£A auT NIIT """S:CTrD H'other possible major emission sources so =:tnMIJilllllfl' ~•TH»•·~ ,,_..-....

that the sample it collects will 
represent the background concentrations 
for the area. This background sampler 
whould be located in the clear and away 

Figure 6: Option 3 
Sam:e: South Coast AQMD 

from surrounding obstructions. Its inlet probe must be located between six and nine feet 
off the ground (breathing height) and a minimum of 60 feet from obstacles such as trees, 
shrubbery, and buildings. Air flow around the inlet probe must be unrestricted. All of 
the 24-hour samplers will operate continuously for the specified 24 hours. Comparison of 
the results from · the samplers will provide infonnation on the ambient air quality 
standards. 

b. At sites that experience a constant wind direction for 24 hours, a minimum of two 24-
hour samplers will be required. A 24-hour sampler will be placed both upwind and downwind 
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of the site based on the prevailing wind direction so that the upwind sampler . only 
collects air that has not passed over the disposal site and the downwind sampler only 
collects air that has passed over the disposal site. Additional 24-hour samplers should 
be placed at locations which will sample under the stable (drainage) wind conditions 
identified in the meteorological survey. Since the wind direction does not change, these 
24-hour samplers will act as less than 24-hour samplers as well as 24-hour samplers. In 
addition, one 24-hour sampler will be placed in the vicinity of • the disposal site, 
approximately one mile away, so it will not be effected by the disposal site emissions. 
This 24-hour sampler should also be approximately one mile away from possible major 
emission sources so that the sample it collects will represent the background 
concentrations for the area. This background sampler should be located in the clear and 
away from surrounding obstructions. Its inlet probe should be located between six and 
nine feet off the ground (breathing height) and a roinirolUll of sixty feet from obstacles 
such as trees, shrubbery and buildings. Air flow around the inlet probe should be 
unrestricted. All of the 24-hour samplers will operate continuously for the specified 24 
hours. 

4. SampiingConditions, 

See Option 1. 

5~ EquipmentDescription 

See Option· L 

6. W'md Data Reporting 

See Option L 

D. GENERIC ANALYTICAL METHODS 

HSC: 418055 directs the· ARB to publish testing guidelines. "specifying air contaminants to 
be tested for and identifying acceptable-- testing;. anaiyricaL and reporting mehtods. The 
following generic analytical methods comain a brief description of the standard operating 
procedures (SOP) used by the ARB to sample and analyze specific compounds. Specific SOPs 
are contained in Attachment 2. 

1. Method for Vinyl Chloride 

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a 
low-volume sampler. 

Samples are analyzed using chromatography with Flame Ionization or Photo Ionization 
Detection and preconcentration techniques. Resultant concentration peak is identified by 
retention times and quantified by reference to calibration standards. 

2. Method for Carbon Tetrachloride, Chloroform, Ethylene Dibromide, Ethylene Dichloride, 
Methyl Chloroform, Methylene Chloride, Perchloroethylene, and Trichloroethylene 

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a 
low volume sampler. . . 

• 

• 
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of the site based on the prevailing wind direction so that the upwind sampler . only 
collects air that has not passed over the disposal site and the downwind sampler only 
collects air that has passed over the disposal site. Additional 24-hour samplers should 
be placed at locations which will sample under the stable (drainage) wind conditions 
identif.i.ed in the meteorological survey. Since the wind direction does not change, these 
· 24-hour samplers will act as less than 24-hour samplers as well as 24-hour samplers. In 
addition, one 24-hour sampler will be placed in the vicinity of • the disposal site, 
approximately one mile away, so it will not be effected by the disposal site emissions. 
This 24-hour sampler should also be approximately one mile away from possible major 
emission sources so that the sample it collects will represent the background 
concentrations for the area. This background sampler should be located in the clear and 
away .from surrounding obstructions. Its inlet probe should be located between six and 
nine feet off the ground (breathing height) and a minimum of sixty feet from obstaeles 
such as trees, shrubbery and buildings. Air flow around the inlet probe should be 
unrestricted. All of the 24-hour samplers will operate continuously for the specified 24 
hours. 

4~ Sampling Conditions-. 

See Option 1. 

5~ EquipmentDescription 

See Option" L 

6. Wind Data Reporting 

See Option 1. 

D. GENERIC Al"l'ALYTICAL METHODS 

HSC: 41805.5 directs the· ARB to publish testing guidelines "specifying air. contaminants to 
be testecL for and.. identifying acceptable· testing,. analytical and reporting mehtods. The. 
following generic analytical methods contain a. brief description of the standard operating 
procedures (SOP) used by the ARB to sample and analyze specific compounds. Specific SOPs 
are contained in Attaehment 2. 

1. Method for Vinyl Chloride 

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a 
low-volume sampler. 

Samples are analyzed using chromatography with Flame Ionization or Photo Ionization 
Detection and preconcentration techniques. Resultant concentration peak is identified by 
retention times and quantified by reference to calibration standards. 

2. Method for Carbon Tetrachloride, Chloroform, Ethylene Dibromide, Ethylene Dichloride, 
Methyl Chloroform, Methylene Chloride, Perchloroethylene, and Trichloroethylene 

Ambient samples are collected over a 24-hour period in a thirty liter Tedlar® bag using a 
low volume sampler. _ . 
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Samples are analyzed using-gas chromatography with Electron Capture Detection and 
preconcentration techniques. Resultant concentration peaks are identified by retention 
times and quantified by references to calibration standards. 

3. Method for Benzene 

Ambient samples are collected over a 24-hour period in a 30-liter Tedlar® bag using a low 
volume sampler. 

Samples are analyzed using gas chromatography with photo ionization detection and 
preconcentration techniques. Resultant concentration peaks are identified by retention 
times and quantified by reference to calibration standards. 

IV. GAS MIGRATION 

A. Generai 

HSC 41805.5 requires disposal site owners to test for off site underground gas migration. 
1f the owner has chosen to use landfill gas testing, the migration testing can be limited 
to total organic· gases. as methane; If the owner chooses to use the integrated surface 
sampling,. air the wells, shouid be tested for total organics as methane;. and the two· with. 
the highest methane concentrations. shouid be testedfor the Attachment. 1 compounds. 

The testing should be done at the disposal site edge in wells with spacing determined by 
local geology and land use near the disposal site. Any existing perimeter monitoring 
system can be used if it can be shown to provide the necessary data. 

One perimeter sampling probe shouid be installed at the waste disposal site perimeter for 
each 1000 feet of site perimeter. The· site perimeter is the outer edge of the area which 
is permitted to receive waste. The·. wells should be· piaced at the site perimeter between 
the filled. area and the areas off site· where gas migration wouid be a potential threat to 
public health or safety. 

Samples should be taken from six feet below the surface. When the sampling wells are no 
longer in use, the wells should be closed using Department of Water Resources published 
criteria. 

B. Protocol 

1. Equipment Description · 

a. Pump with diaphragm made from non-lubricated Viton® rubber. 

b. Battery to operate pump 

c. Tedlar~ bags 

d. Various fittings 

e. Flame ionization detector, or similar detector, with a lower detection limit of 2 ppm 



methane. 

2. Sampling Procedure 

If the disposal site has a gas collection system and the system , does not operate 
continuously, then the probes should be sampled with the system operating and immediately 
before the system is restarted after an off 'period. 

a. Attach the pump to the well. 

b. Attach the Tedlar8 bag and take a 10 liter sample. 

c. Check the sample for total organics as methane. 

d. If the integrated surface sample was used. and if the methane concentration exceeds 
1,000 parts per million. check the sample for the Attachment 1 compounds. 

3:. Data: Rel)orting 

For each sample, the owner should record:: 

a.. Date, time, and sample location: 

b_ Percentage of total organic compounds: measured as_, methane using a flame ionization. 
detector;. or similar detector, with a lower detection limit of 2 ppm. and if the 
integrated surface sample was used, the concentrations of the Attachment 1 compounds in 
the two samples with the highest concentrations of methane. 

c.... \Vhether any landfill gas collection systemwas,operating. 

Y. CATEGORYIISITETES'IING 

Upon approval by the APCO, a. sire owner may perform Category II site testing: This 
testing is an alternative to the full testing described previously in these guidelines. 
The tests are designed as a screening test for sites which meet the following criteria: 
Filled area less than twenty-five acres, volume of waste in place less than 500,000 tons, 
and no occupied buildings within one thousand feet of the site perimeter. These sites are 
not likely to pose a health risk. Accordingly, these procedures apply so that limited 
resources are directed at sites which pose the most significant health risk. 

The test for the Category II site consists of an emissions screening, a landfill gas 
sample, a limited ambient air sample, and limited off site gas migration testing. During 
the emissions screening, the technician walks over the disposal site using a flame 
ionization detector and records any readings above 50 parts per million total organics as 
methane. In order to characterize the landfill gas, one landfill gas sample is taken from 
the center of the site of at a suitable existing test well, and tested for the Attachment 
1 compounds, methane, carbon dioxide, oxygen, and nitrogen. For the off site gas 
migration testing, four probes are installed around the disposal site and tested for total 
organics as methane. 

To ensure that the site is adequately characterized, the Category II site will also be 
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methane. 

2. Sampling Procedure 

If the disposal site has a gas collection system and the system · does not operate 
continuously, then the probes should be sampled with the system operating and immediately 
before the system is restarted after an off period. 

a. Attach the pump to the well 

b. Attach the Tedlar® bag and take a 10 liter sample. 

c. Check the sample for total organics as methane. 

d. If the integrated surface sample was used, and if the methane concentration exceeds 
1,000 parts per million; check the sample for the Attachment 1 compounds. 

3:. Data: Reporting 

For each sample, the owner should record:: 

a.. Date, time;.andsampie·location. 

b~ Percentage of total organic compounds measured· as,. methane using a flame ionization 
detector; or similar deteetor, with a lower: detection limit of 2 ppm, and if the 
integrated surface sample was used, the concentrations of the Attachment 1 compounds in 
the two samples with the highest concentrations of methane. 

c.... Whether. any landfill gas collection system was operating. 

Y., CATEGORY IISITE TESTING 

!Jpon. approval by the APCO, a site owner may perform Category II site testing. This 
testing is an alternative to the full testing described previously in these guidelines. 
The tests are designed as a screening test for sites which meet the following criteria: 
Filled area less than twenty-five acres, volume of waste in place less than 500,000 tons, 
and no occupied buildings within one thousand feet of the site perimeter. These sites are 
not likely to pose a health risk. Accordingly, these procedures apply so that limited 
resources are directed at sites which pose the most significant health risk. 

The test for the Category II site consists of an emissions screening, a landfill gas 
sample, a limited ambient air sample, and limited off site gas migration testing. During 
the emissions screening, the technician walks over the disposal site using a flame 
ionization detector and records any readings above SO parts per million total organics as 
methane. In order to characterize the landfill gas, one landfill gas sample is taken from 
the center of the site of at a suitable existing test well, and tested for the Attachment 
1 compounds, methane. carbon dioxide, oxygen, and nitrogen. For the off site gas 
migration testing, four probes are installed around the disposal site and tested for total 
organics as methane. 

To ensure that the site is adequately characterized, the Category II site will also be 
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required to complete the screening questionnaire in Attachment 3. The APCO will evaluate 
the Category II site reports, and based on a review of the information submitted, may 
require further testing. 

A. Emissions Screening 

To perform the emissions screening, the technician will need a portable flame ionization 
detector, or similar detector, with a lower detection limit of 2 ppm total hydrocarbons as 
methane and a topographic map of the disposal site. The technician will determine the 
background level and then walk over the disposal site surface and note all readings above 
50 ppm methane. 

1. Protocol 

a. Stand at the upwind end of the disposal site and hold the detector probed in the 
clear, 10 feet off the ground. Note the reading taken after 1 minute. This is the 
background leveL 

b. Walle to the cenrer point of the disposal 
disposal site in a pattern similar to that shown 
held within three inches of the disposal site surface. 

site. 
in 

Walle over 
Figure 2 abov

the 
e: 

central 
The probe 

acre- of 
must 

the 
be 

c~ On the· map; note the location of any reading above 50 ppm. methane. 

B. LandfilliGas.Test. 

The owner will perform the landfill gas test at one site in the center of the disposal 
site. The procedure for the land.fill gas test is set out in Section II above. 

C. Ambient Air Testing 

The owner will perform ambient air testing by placing one ambient air sampler downwind of 
the disposal site and talcing· one twenty-four hour sampie.. The sample should be tes_ted for 
the· Attachment 1 compounds. If, however, chloroethene (vinyl chloride) was detected in 
the landfill gas, the ambient air sample need only be tested for chloroethene (vinyl 
chloride). 

D. Gas Migration Testing 

The owner will perform the gas migration testing as set out in Section IV above. The 
owner will install 1 perimeter probe for each 1000 feet of disposal site perimeter to a 
maximum of 4 probes. All probes will be tested for total organics as methane. 

E. Screening Questionnaire 

In order to adequately characterize the Category II site, the owner should also complete 
and submit the screening questionnaire in Attachment 3. 

VI. QUALITY ASSURANCE FOR SAMPLING 

A quality assurance plan for landfill gas testing should be prepared and submitted to the 
APCO as part of the monitoring plan. The following quality assurance tasks are listed as 
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an example of the information which should be included in the plan. 

A. Quality Assurance Objectives 

Quality assurance procedures for landfill gas testing are designed to perform two primary 
functions. The first is to establish the necessary quality control activities relating to 
sample collection, sample analysis, siting of ambient monitors, and data validation. 
Secondly, the plan provides for assessment of data quality in terms of precision, 
accuracy, and completeness. 

B. Sampling Methods 

Specific sampling methods will be prepared in a monitoring plan for review by the APCO. 
The methods should include equipment specifications, acceptance testing, sample handling 
and chain of custody procedures such as length of time before analysis, temperature 
control on samples, and shipping procedures to prevent sample loss. The monitoring plan 
will outline: measures to protect the sampling apparatus, and media from interference or 
damage- due· m rain: Use of chain of custody forms is recommended. A sample chain of 
custody record is attached as Appendix C. Field data sheets will be used to record 
sampling date and. location, initials of individuals conducting sampling, analysis and data 
reduction~ samnie number, initial and final time and flow, malfunctions, leak checks, and 
weather conditions (e;g;, rain) which could influence sample results. The initial and 
final flow will~ be averaged for the· 24-hour sampling period if a flow controller is not 
used. Procedures for sampling: with Tedlar bags, including testing, leak checking, and 
reuse- are-contained in a separate ARB document. 

A site description form should be included for each monitoring site listing sampling 
height. distances to obstructions, and showing the monitoring location with respect to the 
waste site on a map with scale. 

Ambient. sampling precision will be calculated from at least 2 samplers collocated at a 
site of expected; maximum concentrations. The samplers should be located between 6 and.12 
feet apart. Collocated samples will be· collected daily for the 3 -days of ambient 
sampling. One sampler will be designated as the primary sampler and the others will be 
designated as duplicate. 

C. Analysis Methods 

When possible, ARB approved methods for sample preparation and analysis should be used. 
If modifications are necessary, the changes should be fully documented in the monitoring 
plan and validation testing conducted. Validation testing should provide an assessment of 
accuracy, precision, interferences, applicable concentration ranges, recoveries, and 
limits of detection of the alternative method. 

Each method developed for sample analysis should be documented in a Standard Operating 
Procedure and be available for review by the APCO before monitoring begins. The method 
documentation should include the quality control activities necessary to routinely monitor 
data quality such as the use of control samples, field blanks, and duplicate samples. The 
method should also include the frequency of analysis for quality control samples. 
Analysis of control samples is recommended before each day of lab analysis and after every 
tenth sample. Control samples should be analyzed to be within control limits previously 
established by the laboratory performing the analysis. If results are outside the control 
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an example of the information which should be included in the plan. 

A. Quality Assurance Objectives 

Quality assurance procedures for landfill gas testing are designed to perform two primary 
functions. The first is to establish the necessary quality control activities relating to 
sample collection, sample analysis, siting of ambient monitors, and data validation. 
Secondly, the plan provides for assessment of data quality in terms of precision, 
accuracy, and completeness. 

B. Sampling Methods 

Specific sampling methods will be prepared in a monitoring plan for review by the APCO. 
The methods should include equipment specifications, acceptance testing, sample handling 
and chain of custody procedures such as length of time before analysis, temperature 
central on samples, and shipping procedures to prevent sample loss. The monitoring plan 
will outline-, measures to protect the sampling apparatus. and. media from interference or 
damage" due- to, rain:, Use of chain of custody forms is recommended. A sample chain of 
custody record is attached as Appendix C. Field data sheets will be used to record 
sampling date and. location, initials of individuals conducting sampling, analysis n.nd data 
reduction; sample number, initial and final time and flow, malfunctions, leak checks, and 
weather conditions· (e;g;, rain) which could influence sample results. The initial and 
final flow. wiff be averaged for the· 24-hour sampling period if a flow conn-oiler is not 
used. Procedures for: sampling. with Tedlar bags, including testing, leak checking, and 
reuse- are·contained. ·in a separate ARB· document. 

A site description· form should be included for each monitoring site listing sampling 
height, distances to obstructions, and showing the monitoring location with respect to the 
waste site on a map with scale.. 

Ambient. sampling precision will be calculated from at least 2 samplers collocated at a 
sire- of' expected maximum concentrations. Toe samplers should be located· between 6 and. 12 
feet. aparL Collocated samples will be- collected daily for the 3 . days of ambient 
sampling. One sampler will be designated as the primary sampler and the others will be 
designated as duplicate. 

C. Analysis Methods 

When possible, ARB approved methods for sample preparation and analysis should be used. 
If modifications are necessary, the changes should be fully documented in the monitoring 
plan and validation testing conducted. Validation testing should provide an assessment of 
accuracy, precision, interferences, applicable concentration ranges, recoveries, and 
limits of detection of the alternative method. 

Each method developed for sample analysis should be documented in ·a Standard Operating 
Procedure and be available for review by the APCO before monitoring begins. The method 
documentation should include the quality control activities necessary to routinely monitor 
data quality such as the use of control samples, field blanks, and duplicate samples. The 
method should also include the frequency of analysis for qualj.ty contr0l samples. 
Analysis of control samples is recommended before each day of lab analysis and after every 
tenth sample. Control samples should be analyzed to be ·within control limits previously 
established by the laboratory performing the analysis. If results are outside the control 
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limits, the method should be reviewed, recalibrated, and the control sample reanalyzed. 
Field blanks should be included with each batch of samples. The identity of field blanks 
and field spikes should be unknown to the analyst. . 

D. Calibration Procedures 

The monitoring plan will specify calibration procedures including calibration intervals 
for recalibration, calibration standards. environmental conditions for calibrations, and a 
calibration record keeping system. When possible, National Bureau of Standards traceable 
gas standards should be used for calibration of the analytical instruments in accordance 
with standard analytical procedures which include multiple calibration points that bracket 
the expected concentrations. 

• 
If elapsed time meters are uSC?(i. rather than noting beginning and ending times, the meters 
should be checked and calibrated to within ± 5 minutes for a 24-hour period. Samplers 
operated with an automatic on/off timer should be calibrated so that the sampling period 
is 24 hours± 15 minutes~ 

Flow meters or flow controllers with critical 9rifices should be calibrated against a 
referenced±1ow meter at the initiation of a monitoring period. 

Sampling flows should. be checked in the field and noted before and after each sampling 
period.. . Before· fiows are checked. the· sampling system should be leak: checked. The 
initial flow: should be within· ± 10% if a calibrated uressure transducer is used to check 
flows, or within ± 15% if a calibrated rotameter "is used. Flow meters should be 
recalibrated if flows are found to be outside of these controi limits. 

E. Preventative Maintenance 

To prevent. loss of data, spare pumps and sampling materials should be kept available in 
the field by the operator. A schedule should be· prepared for checking sampling pumps, 
meteorological insmnnents. extension cords, crimps in sampling tubing, and leaks. 

• F. Data Validation • Precision, Accuracy, and Completeness 

Average precision and accuracy, and respective standard deviations should be calculated 
for the entire data set. The following equation should be used to calculate data 
precision. 

P=Y •XX 100 -x 

where: P = calculated data precision 

Y = concentration from duplicate sampler 
of collocated pair; 

X = concentration from primary sampler 
of collocated pair. 
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Accuracy should be determined from the performance audit of flows or spiked samples and 
should be calculated using the following equation: -

A=Y-Xx 100 -y 

where: A = calculated data accuracy 

Y = measured concentration of spiked sample 
or measured flow; 

X =known concentration of spiked sample or 
known flow. 

Data completeness should be calculated as a percentage of valid data compared to the total 
possible amount of data·. if no· invalidations had occurred. Data will be· invalidated if the 
power: is out ar :1 site· and the length of :1 sample cannot be verified, or if the sampling 
medium breaks during samnling or shipment for analysis. Data will be· corrected to reflect 
discrepancies in the sampling r1ow based on the results of a fiow audit. 

G:.. Performance· Audits. 

For sampling with: sorbenc tubes,. a· referenced flow measuring device with a standard 
limiting orifice- should be used to verify the indicated flows on the samplers. Flow 
audits should be conducted at least once during a monitoring period. Analytical audits 
should be conducted by spiking samples with referenced standards or by having another lab 
analyze split samples for comparison of results. 

R. Quality Assurance Reports 

Quality· assurance activities and data. will be summarized by the staff conducting the 
sampling- and. inciuded as an attachment to the final data summary. 

VIL TEST REPORT EVALUATION 

HSC 41805.S(g) requires APCOs to evaluate the test reports. The test report data required 
by July 1, 1987 provides preliminary information on ambient air concentrations and 
landfill gas composition. If, after consulting with the Department of Health Services and 
the California Waste Management Board, an APCO determines that levels of tested air 
contaminants pose a health risk. the statute requires the district to take remedial 
action. Remedial action may include further ambient air monitoring. landfill gas testing, 
or installation of a landfill gas collection system 

If a district determines that a site poses a health risk, extended ambient air monitoring 
is recommended as part of the mitigation process. Additional air monitoring is also 
recommended at sites where the potential for public exposure or need for remedial action 
is uncertain. HSC 41805.S (t) provides that districts may reevaluate the status of a site 
and require additional testing as necessary. 
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Accuracy should be determined from the pexformance audit of flows or spiked samples and 
should be calculated using the following equation: 

A=Y-Xx 100 
---y-

where: A = calculated data accuracy 

Y = measured concentration of spiked sample 
or measured flow; 

X = known concentration of spiked sample or 
known flow. 

Data completeness should be calculated as a percentage of valid data compared to the total 
possible: amount; of data· if no· invalidations.- had occurred.. Data will be- invalidated if the 
power: is out. 1r. a site· and the· lengt.h of a sample canner be verified., or if the sampling 
medium breaks during sampling or shipment for analysis. Data will be corrected to reflect 
discrepancies in the sampling t1ow based on the results of a t1ow audit. 

G:... Performance· Audits. 

For sampling, with:. sorbent tubes.. a referenced· flow measuring device with a standard 
limiting orifice- should be used to· verify the indicated flows on the samplers. Flow 
audits should be conducted at least once during a monitoring period. Analytical audits 
should be conducted by spilcing samples with referenced standards or by having another lab 
analyze split samples for comparison of results. 

H. Quality Assurance Reports 

Quality assurance activities. and. data will be summarized by the staff conducting· the 
sampling-anciincluded.as an attachment to the final dam summary. 

VIL TEST REPORT EVALUATION 

HSC 41805.S(g) requires APCOs to evaluate the test reports. The test report data required 
by July 1, 1987 provides preliminary information on ambient air concentrations and 
landfill gas composition. If, after consulting with the Department of Health Services and 
the California Waste Management Board, an APCO determines that levels of tested air 
contaminants pose a health risk. the statute requires the district to take remedial 
action. Remedial action may include further ambient air monitoring, landfill gas testing, 
or installation of a landfill gas collection system. 

If a district determines that a site poses a health risk. extended ambient air monitoring 
is recommended as part of the mitigation process. Additional air monitoring is also 
recommended at sites where the potential for public exposure or need for remedial action 
is uncenain. HSC 41805.5 (f) provides that districts may reevaluate the status of a site 
and require additional testing as necessary. · 
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ATIACHMENT 1 

SPECIFIED AIR CONTAMINANTS 

• 

Detection Limits, ppb 
COMPOUND Air Disposal site 

Chloroethene (Vinyl Chloride) CHz:CHO 2 500 

Benzene c;i6 2 500 

1,2~Dibromoethane (Ethylene Dibromide) BrCH,_CH Br 0.5 1
2 

1,2:Dichloroethane (Ethylene Dichloride) ClCH.,CH,Cl 0.2 20. . 
Dichloromethane. (Methylene- Chloride) C1½Cl2 

l 60 

Tetraehloroethene. (Perchloroethylene) Cl,C:CO~ 0.2 10 

Tetrachloromethane· ( Carbon; Tetrachloride) ccr
4-

02 5 

1,1,1-Trichloroethane (Methyl Chloroform) c~cc~ 0.5 10 

Trichloroethyiene HClC:CCl~ 0.6 10 

Trichloromethane. ( Chloroform) CHCI. 0.8 -'-
,., 

• 
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ATTACHMENT 2 

The choice of analytical method is left up to the individual laboratory perfonning the 
analysis. The methods provided in Attachment 2 are provided as examples of methods which 
can be used to sample and analyze for the specified air contaminants identified in 
Attachment 1. The methods are used by ARB laboratories to quantify the compounds listed 
at or below the detection limits specified in Attachment 1. Table 2-1 summarizes the· 
method detection limits achievable by these methods and the detection limits to be 
reported for these guidelines: 

• TABLE 2-1: METHOD DETECTION LIMITS 

Method Detection Limits. ppb 
COMPOUND Guideline Haagen-Smit Aerometric Dara 

Laboratory Division 

Chloroethene (VinyL Chloride) 2 1 

Benzene 2 0.5 0.5 

1,2~Dibromoethane (Ethylene Dibromide) 0.5 0.01 0.005 -
1,2-Dichloroethane(Ethyiene Dichloride) 0.2 0.2 0.1 

Dichloromethane (Methylene Chloride) 1 1 0.6 

• Tetrachloroethene (Perchloroethyiene) 0.2 0.004 0.01 

Terrachloromethane (Carbon Tetrachloride) 0.2 0.02 

1,1,1-Trichloroethane (Methyl Chloroform) 0.5 0.004 0.004 

Trichloroethylene . 0.6 0.005 0.02 

Trichloromethane (Chloroform) 0.8 0.004 0.02 
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Procedure for the Sampling and Analysis: 
of Atmospheric C1 to C2 Halogenated Hydrocarbons 

Method 103 

1 Introduction 

1.1 This procedure describes a method of sampling and 
analyzing atmospheric concentrations of C1 to Ca 
halogenated hydrocarbons in the range of 0.004 to 
1.0 parts per billion (ppb). 

1.2 Lower concentrations may be analyzed by increasing the 
sample volume and using a cryogenic trap to concentrate 
the sample. 

1..3 Higher· concentrations may be: analy,zed by direct inject- • 
ion of a di.luted sample into a sample loop oi a gas 
chromatograph .. 

l_.4_ Compounds which can: be: analyzed. by this method are: 

t_4_.r Dichloromethane·,. CH cr
2 

, {methylene• chloride)
2 

1.4.Z Trichloromethane,. CHCI3 , {chloroform} -

1.4.3 1,,2-Dichloroethane, ClCH cH2Cl, (ethylene dichloride, EDC)2 
1, 1, 1-Trichloroethane,. c1 ccH

3 
, (methyL chloroform)

3 

Tetrachloromethane,. CC1
4

, <carbon tetrachloride) 

Trichloroethene, CI C::;:CHC1, (trich.loroethylene, TCE)
2 

1.4.7 1,2-Dibromoethane, BrCH2cH2Br, (ethylene dibromide, EDB) • 
1.4.8 Tetrachloroethene, c1 e=cc12 , (percbloroethylene, · PERC) 2 
2 Method 

2.1 Air is sampled into a Tedlar bag at a calibrated and 
controlled flow during selected time intervals as des
cribed in Appendix A, "Procedure for Atmospheric Ted
lar Bag Sampling". 

2.2 A measured volume of the air sample is transferred by 
a syringe into the chromatograph. 

2.3 The components are separated by a specified column and 
analyzed by an electron capture detector. -

2.4 An electronic integrator quantitates the halogenated 
hydrocarbons by integrating the peak areas and cal
culating concentrations from a factor determined dur
ing calibration with a halogenated hyirc,carbons 
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Procedure for the Sampling and Analysis 
of Atmospheric C1 to C2. Halogenated Hydrocarbons 

Method 103 

1 Introduction 

1.1 This procedure describes a method of sampling and 
analyzing atmospheric concentrations of C1 to Ca 
halogenated hydrocarbons in the range of 0.004 to 
1.0 parts per billion (ppb). 

1.2 Lower concentrations may be analyzed by increasing the 
sample volume and using a cryogenic trap to concentrate 
tbe sample .. 

1_3 Righer· concentrations may be analyzed by ,-iirect in,ject
ion of a diluted sample into a sample loop or a gas 
chromatograph .. 

1..4 Compounds- which· can: be- analyzed by this. method are: 

Dichloromethane·,. CH2_cr , {methylene'. chloride)
2 

1.4.2 Trichloromethane,. CHC1
3 

, ( chloroform} 

1..4. 3 1,,2-Dichloroethane, ClCH CH Cl, (ethylene dichloride, EDC)
2 2 

t, 1, 1-Trichloroethane,. c1 ccs3 , (methyl chloroform)
3 

Tetrachloromethane,. CG1
4

, ( carbon tetrachloride) 

Trichloroethene, CI C=CHC1, (trichloroethylene, TCE)
2 

1. 4. 7 1,2-Dibromoethane, BrCH2cH2Br, (ethylene dibromide, EDB) 
------------ - -- -------------------- -----s-------

1. 4. 8 Tetrachloroethene, Cl2C=CC12 , (perchloroethylene, PERC) 

2 Method 

2.1 Air is sampled into a Tedlar bag at a calibrated and 
controlled flow during selected time intervals as des
cribed in Appendix A, "Procedure for Atmospheric Ted-
lar Bag Sampling". · 

2.2 A measured volume of the air sample is transferred by 
a syringe into the chromatograph. 

2.3 The components are separated by a specified column and 
analyzed by an electron capture detector. 

2.4 An electronic integrator quantitates the halogenated
hydrocarbons by integrating the peak areas and cal
culating concentrations from a factor determined dur
ing calibration with a halogenated hylrocarbons 



standard mixture. 

3 Apparatus 

3.1 A sampler with bags is required for each site. The 
sampler and bags are prepared and operated as des
cribed in the "Procedure for Atmospheric Tedlar Bag 
Sampling". 

3.2 A gas chromatograph (GC) equipped with a gas inject
ion valve and freeze-:-out trap inlet system is required. 
An electron capture detector is used. 

• 
3.3 One GC column is required: A glass column (6 ft x 

1(4 in O.D.) packed with 0.2 percent Garbowax 1500 
on Supelco 80/100 mesh Carbopac C. 

3.4 Other GG' supportiYe apparatus· used are a s-crip chart 
recorder, a remote controller, and an electronic 
integrator. 

-
3 .. 5 Ground glass,. syringes (50,. 100, and 250 mL capacity) 

or: other: suitable devices to accurately transfer air 
samples from, Tedlar be.gs to the sample inlet of the 
GC: are- used. 

3.6 A large- air-tight chamber is used to prepare standard 
gas mixtures.. 

• 
3.T The cryogenic traps. holding the liquid nitrogen are 

Dewar containers . 

4 Rea.gents 

4.1 All gases used in the GC analysis shall be of the 
highest commercial quality available. 

4.2 Helium shall have a purity of 99.995%. 

4.3 Halogenated hydrocarbons reference liquid standards, 
99% purity as listed in 1.4 are used to prepare a 
10 ppb-working standard mixture which is used as a span 
gas. 

4.4 A mixture of 10 percent methane in argon is used as 
make-up gas in the GC. 

4.5 Commercial liquid nitrogen (b.p. = -196°C> is used to 
cool the freeze-out trap. 

5 Procedure 

5.1 Bags and. samplers are fabricated, tested, and operated 
as described in Appendix B, "Procedure for the Fabri-. 

_cation and Testing of Sample Bags". 
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5.2 

5.2.1 

5.2.2 

5.2.3 

5.2.4 

s .. z_ s 

5.2.7 

5.3.1 

5.3.2 

5.3.3 

5.3.4 

5.3.5 

The air sample is analyzed for c~ to Ciz halogenated a 
hydrocarbons by using either the loop method or the• 
freeze-out trap method. The freeze-out trap method is 
used for ppb to ppt (parts per trillion) concentrations. 

The procedure for the loop method follows: 

The air sample is transferred from the gas sample bag 
and injected into the sample loop of the GC using a 
clean 100 mL syringe fitted with a Luer-1ok to quick-
connect adapter. 

The gas sampling valve (rotary type} is equipped with a 
1 mL loop. 

The gas. sampling valve is rotated and the sample enters 
the· GC: analyzer and is: separated into component com-
pounds: • 

A Carbowax 1500/Carbopak. C column is used to separate 
the halogenated hydrocarbons. Typical operating con
ditions for the· gas. chromatograph are: 

25 mL/min heliu11t carrier- gas flow 
40 mL/min 10% methane in argon make-up flow gas 
ao0 c 10-port valve· compartment temperature 
150~C injection port temperature 
350 C: detector temperature 
6° to 160°C at. 8°C/min programming column temperature 
Back£lush: 23 min-

Each separated component passes through. the electron 
capture detector· and yields a. response propor-cional 
to its response factor and concentration. •Concentrations of halogenated hydrocarbons may be cal
culated using an electronic integrator. 

The procedure for the freeze-out method follows: 

Immerse the sample trap in liquid nitrogen (LN2 ) and 
allow the temperature to stabilize while maintaining a 
flow of helium through the system. 

After discarding about 50 mL of the sample, withdraw 
exactly 100 mL from the sample bag with a 100 mL syringe 
and transfer the sample into the trap. 

Backfill the syringe with another 40 mL of helium and 
flush the 40 mL tl:rough the trap; then flush the 
carrier helium thtough the ~rap for three minutes. 

Isolate the cryogenic trap by using the isolation valve 
whi_ch allows the carrier gas to by-pass the trap. 



5.2 The air sample is analyzed for C1 to C2 halogenated 
hydrocarbons by using either the loop method or the 
freeze--out trap method. The freeze-out trap method is 
used for ppb to ppt ~parts per trillion) concentrations. 

5.2.1 The procedure for the loop method follows: 

5.2.2 The air sample is transferred from the gas sample bag 
and injected into the sample loop of the GC using a 
clean 100 mL syringe fitted with a Luer-lok to quick-
connect adapter. 

5. 2.. 3 The gas sampling valve (rotary type) is equipped with a 
1 mL loop. 

5.2.4 The gas sampling valve is rotated and the sample enters 
the- Ge· analy-zer and is, separated into component com
pounds; 

5 .. 2. 5 A Carbowax 1500/Carbopak. C column is used to separate 
the, halogena-ced hydrocarbons. Typical operating con
ditions for the· gas. chromatograph are: 

25: mL/min helium- carrier- gas. flow 

;goti~~~o;~%v:~;~~~m!~:~;~~ ~~=;~!t~;~w-gas 
150°C injection port temperature · 
350°C: detector temperature 
6° to 160°C at. s°C/min prog.ramming column temperature 
Back.flush: 23 min. 

5. 2.·_ 6 :Each, separated component passes through the electron 
-~apture··ctetector· and yields ·a: tesponse ·propor-i:.ional 
to its response factor and concentration. 

5.2.7 Concentrations of halogenated hydrocarbons may be cal
cul-ated-using·· an -electronic·· int-egrator;-·-----· 

5. 3. 1 The procedure for the freeze-out method follows: 

5.3.2 Immerse the· sample trap in liquid nitrogen (LN2 ) and 
allow the temperature to stabilize while maintaining a 
flow of helium through the system. 

5.3.3 After discarding about 50 mL of the sample, withdraw 
exactly 100 mL from the sample bag with a 100 mL syringe 
and transfer the sample into the trap. 

5.3.4 Backfil·l the syringe with another 40 mL of helium and 
flush the 40 mL ttrough the trap; then flush the 
_carrier helium through the trap for three minutes. 

5.3.5 Isolate the cryogenic trap by using the isolation valve 
whi_ch allows the carrier gas to by-pass the trap. 

A 



. ·, 

5.3.6 

5.3.7 

5.3.8 

5.3.9 

5.3.10 

• 6 

6.1 

6 .. 2 

• 
6.2_1 

6.2.2 

6.3 

6.4 

Replace the LN2 Dewar flask with a Dewar containing hot 
water at about 90 deg C. · 

Allow the trap to warm up. 

Inject the sample into the carrier gas stream by turning 
the GC sampling valve. The gas sample enters the GC 
analyzer and is separated into component compounds. 

The instrument operating conditions are the same as 
those described in Section 5.2.5 above. 

Each separated component passes through the electron 
capture detector and yields a. response proporti.onal 
to its response factor and concentration. 

Calculations 

The concentrations of halogenated hydrocarbons. in ppo, 
are calculated by an. electronic integrator using the 
external standard method._ 

Concentration;= Area-x Response Factor x Dilution Factor 

The Response Factor (RF} is calculated during calibration 
by the equation; 

RF= Concentration 
Area 

Dilution. Factor = Total volume o-f diluted sanr0le 
Initial sample volume be:fore dilution 

Replicate calibrations are averaged and the arithmetic 
mean is stored as the RF for subsequent analyses. 

Concentrations may be converted from ppb to mg/m3 

b~ means of the following formula: 

mg/m3 = P x CM.W.) x Cppb) x (106 ) 
(82.05} X CT) 

Where: 

p = Pressure in atmospheres
M.W. = Molecular weight of corresponding 

halogenated hydroca3bon 
82.05 = ~::ol~~~s;::~e;~t~~e ~o:t~-1 °K-moleT = 

The concentration unit mg/m3 is equivalent to ng/cm3 



7 Quality Control 

7.1 Quality control procedures are followed in two areas: 
sampling and analysis. · 

7.2 The quality control procedures used in samplin&r are: 

7.2.1 The Tedlar bag samplers are checked every 6 
leakage and contamination. The interval is 
if any malfunction is suspected. A written 
maintained of the history of each sampler. 
Append ix A} . 

months for 
shortened 
record is 
(See 

7.2.2 The Tedlar bags are checked for leakage and contamin
ation before being used for sampling. A log book is 
maintained with a complete history of bag usage. 
( See, Appendix B) . 

7.3 The· quality con,:;rol procedures used in analyzing the sam. 
are:· 

7. 3.1 The· accuracy of the· method has not been, determined. 

E.very six to nine months a· calibration standard is prepared 
in a.g,lass-lined Pfaudler Chamber maintained by the Environ
mental Laboratory Section of the Has.gen-Smit Laboratory. -

7.3.1.2 The chamber is repeatedly evacuated and flushed with zero 
air until it is. shown by gas chromatographic analysis to 
be free of. any signi.ficant contamination. 

7~3. l. 3 To :grepare· the: standard,.. the :::hamber is re-evacuated and 
:filled with. zero air- to a:. pressure of 5 psia_. 

7.3.1.4 A measured volume of a volumetrically prepared solution • 
of halogenated hydrocarbons in methanol is injected via 
a heated injector into a stream of zero air as it is 
flowing into the chamber. The volume of the solution 
injected into the chamber is chosen so as to give the 
desired gas phase concentration of halogenated hydro
carbons when the chamber is pressurized to 16 psia with 
zero air. 

7.3.2 Calibration standards are prepared periodically. The 
accuracy of the standard is verified and the pro
cedure validated by comparing the concentration of 
tetrachloroethene in the chamber to that of an NBS 
standard. 

7.3.2.1 A newly prepared chamber working standard is rejected 
unless the tetrachloroethene concentration based on A 
calculation agrees within+/- 5% of the value • 
determined by analysis, using the NBS standard for 
calibration. 

6 



7 Quality Control 

7.1 Quality control procedures are followed in two areas: 
sampling and analysis. · 

7.2 The quality control procedures used in sampling·are: 

7.2.1 The Tedlar bag samplers are checked every 6 months for 
leakage and contamination. The interval is shortened 
if any malfunction. is suspected.. A written record is 
maintained of the history of each sampler. (See 
Appendix A} . 

7.2.2 The Tedlar bags are checked for leakage and contamin
ation before being used for sampling. A log book is 
maintained with a complete history of bag usage. 
(See, Appendix B) .. 

7. 3 The- g_ualit7 con1:rol procedures used in analyzing t~e sami;: 
are•~: 

T.3.1 The accuracy o:f the· method has not been: determined. 

7.3:._1_1 Kvery- ~ix to:. nine, months a· calibration standard is prepared 
in a.glass-lined. Pfa.udler Chamber maintained by the Environ
mental Laboratory Section of the Haagen-Smit Laboratory. 

7. 3. 1. 2 The chamber is repeatedly evacuated and flushed with zero 
air until it is. shown. by· gas chromatographic analysis to 
be· free of. any significant contamination. 

7 .. 3·_ L 3 'l'"o, :2repare: the· standard',. the chamber is re-evacuatad and 
:filled, with ,:era air.- to a; pressure of 5 psi a_ 

7.3.1.4 A measured volume of a volumetrically prepared solution 
of halogenated hydrocarbons in methanol is injected via 
a heated injector into a stream of zero air as it is 

- :flowing into the chamber. · - Tne volume of the solution 
injected into the chamber is chosen so as to give the 
desired gas phase concentration of halogenated hydro
carbons when the chamber is pressurized to 16 psia with 
zero air .. 

7.3.2 Calibration standards are prepared periodically. The 
accuracy of the standard is verified and the pro
cedure validated by comparing the concentration of 
tetrachloroethene in the chamber to that of an NBS 
standard. 

7.3.2.1 A newly prepared chamber working standard is rejected 
unless the tetrachloroethene concentration based on 
calculation agrees within+/- 5% of the value 
determined by analysis, using the NBS standard for 
calibration. 

- '-.. ·.:• .·, 



7.3.2.2 A newly prepared chamber working standard is rejected 
unless the relative response factors for all eight 
halogenated hydrocarbons of interest fall within 
+/- 10% of the historically established mean values. 

7. 3 .. 3 A working chamber standard is checked at least every 
three months for conformity to criteria 7.3.2.1 and 
7.3.2.2. 

7.3.3.1. A new standard is prepared as frequently as required as 
determined by the above mentioned criteria. 

• 
7.3.3.2 Any reports generated after the standard ceases to be 

demonstratively within the established tolerances shall 
contain a cautionary explanation. 

7. 4 The gas chromatograph is calibrated periodically. 

7.4.1 Calibration factors are determined on the basis of the 
mean values of the previous calibration runs which mee-c 
the. criteria of 7. 4 .. 3 .. 

7,.4_2 Each day a calibration check is performed using the 
Pfaudler chamber standard to span the instrument. 

7. 4. 3 I.f the response for each compound of interest is within 
10% of the established calibration value, the established 
calibration factors are retained. 

• 
7 .. 4. 4 The calibration check is. repeated if the response of the 

instrument has changed by more than 10% from the 9stablished 
values . 

7.4.5 If the response is still out of tolerance, a quality 
assurance report is submitted, remedial action is initiated, 
and new calibration factors calculated. 

7.4.6 Blank samples shall be analyzed daily after the calibration 
is completed and, whenever necessary, between samples. 

7.5 The linearity of the instrument is checked periodically. 

7.5.1 A gas chromatographic multipoint linearity check is 
performed annually with standards of at least four 
different concentrations and four replicate runs for 
each concentration. The concentrations should include 
the anticipated range of sample concentrations above 
the limit of detection. 

7.5.2 The mean-square error due to lack of fit about the 
regression line is compared to the total mean-square 
error of the independent replicates about their 
individual means. The calibration is accepted if 
the F-ratio is le~s than the 95% rejection limit. 



·7.5.3 A repeated multipoint calibration should not differ 
from the previous calibration by more than 10%. 

7.5.4 Any region of concentration that deviates more than 
5% from the least-square line is considered nonlinear. 

7.5.5 Data is reported only for compounds whose concentra
tions lie in the linear range. 

7.6 Limits of detection are established. 

7.6.1 The limit of detection (LOD) is based on three standard 
deviations (SD> of runs near the LOD· (within 10 SD of 
the LOD,. Winefordner and Long,. 1983 L 

7. 6. 2· The· LOD should be determined. at least on an annual 
basis .. • 

7 .. 6. 3 If the· instrument response· changes. by more than. 15%, the 
instrument must· be- checked and the LOD redetermined. 

The presence- in a sample, of a very large adjacent 
peak will often raise the LOD in the sample. -

7.7 Analytical instruments have quality control procedures. 

T. 7 .. 1 Column conditions are checked periodically and as needed. 

7.7.1.1 AlI GC: accessible, parameters is logged when a 
column is first installed.. These parameters are 
checked daily- and. recorded on integra~or reports. •7.7.1.2 The efficiency and resolution of the column are 

.checked every month. If the tests show more than a 
10% change, the column is replaced. 

7.7.1.3 If the headpressure required to maintain a specified 
flow through the column increases by more than 100%, 
the column is replaced. 

7. 7. 1. 4 If the drift of retention times of peaks resu 1ts 
in peak misidentification, all instrument parameters 
are checked. 

7.7.2 Replicate analyses are a quality control procedure. 

7.7.2.1 A dupli'cate analysis is performed on at least one 
sample per day. 

7.7.2.2 If the duplicate analysis (replicate) differs by more 
than 20%, and if the concentration of the sample is 
higher than 3X LOD, then an additional analysis is 
·performed. 
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7.5.3 A repeated multipoint calibration should not differ 
from the previous calibration by more than 10%. 

7.5.4 Any region of concentration that deviates more than 
5% from the least-square line is considered nonlinear. 

7.5.5 Data is reported only for compounds whose concentra
tions lie in the linear range. 

7.6 Limits of detection are established. 

7.6.1 The limit of detection (LOD) is based on three standard 
deviations (SD) of runs near the LOD· (within 10 SD of 
the LOD, Winefordner and Long, 1983 L 

The· LOD should be deter:::nined. at· least on an annual 
basis. 

7 .. 6. 3 If the· instrument response changes. by more than 1.5%, the 
instrument must'. be- checked and the LOD redetermined. 

7_6" . .4-' The- presence in a sample, of a: very large adjacent 
peak will often raise the LOO in the sample. 

7_7 Analytical instruments have quality control procedures. 

T. 7 .. 1 Column conditions are checked periodically and as needed. 

7.7_1_1 All GC: accessible- :parameters is logged when a 
column·is first installed. Theseparameters are 
,~necked daily- and. recorded an integrai::or repor~s. 

7.7.1.2 The efficiency and resolution of the column are 
---- -- - -- --:-"Checked~every month. If the--t-est-s show-more than -a 

10% change, the column is replaced. 

7.7.1.3 If the headpressure required to maintain a specified 
flow through the column increases by more than 100%, 
the column is replaced. 

7. 7. 1. 4 If the drift of retention times of peaks results 
in peak misidentification, all instrument parameters 
are checked. 

7.7.2 Replicate analyses are a quality control procedure. 

7.7.2.1 A dupli"cate analysis is performed on at least one 
sample per day. 

7.7.2.2 If the duplicate analysis (replicate) differs by more 
than 20%, and if the concentration of the sample is 
higher than 3X LOD, then an additional analysis is 
·performed. 



7.7.2.3 

7.7.2.4 

7.7.2.5 

• 7.7 .. 2-6 

7.7.3 

7.7.3.1 

7.7.3.2 

• 
-

7.8 

7.8.l 

7.8.2 

7.8.3 

8 

8.1 

8. 1. 1 

8.2 

If the range of the replicate analyses is greater than 
the·m~an and if the concentration of the sample is 
greater than 3X LOD, the analyses are not acceptable. 

If the range is within 20%, the mean and the standard 
deviation are reported. 

If there is any reason to suspect the presence of an 
interferent (peak broadening, shift of retention time, 
shoulder formation, ·etc.), peak identification is 
verified using another analyzer (GC/MS), detector,or 
column. 

When spiked samples are analyzed, the peak height and 
peak area· ratios of the spiked. and unspiked samples 
must be consistent. 

Compound confirmation is a quality control procedure. 

Ten percent of the analyses are confirmed by a different 
analycical system (different column or different 
detector, e .. g·_ GC/MS) ... 

If the confirmatory and the routine analyses differ by 
more than 20%, none of the analyses are acceptable·. 

Analytical reports undergo quality control procedures. 

Data storage: raw data transmitted from t.he integrator 
are stored. unmodified in electronic storage. Data are 
archived according t:o date, site, analyses, and projec1: 
for easy re-crieval. These data are kept far 3 years in 
the laboratory electronic storage. 

All data above the minimum detection limits are reported 
to the requesting agency in hard copy or electronic 
format. 

All reports are reviewed by at least two qualified 
staff before they are released. 

Critique and Comments 

Lower limits of detection have been established using 
the prescribed instrument conditions and using a 
100 mL sample with the freeze-out trap technique. 

Table 8. 1. 1 lists the lower limits of detection for the 
the compounds analyzed by this method. 

Int~rferences are not usually a serioYs problem for 
light halogenated h:1drocarbon analysis when the 
ele·ctron capture detector is used. 



8.2.1 The electron capture detector is selective for the 
measurement of halogenated hydrocarbons. It is 
virtually insensitive to other hydrocarbons thus 
eliminating interferences from non-halogenated 
hydrocarbons. 

8.2.2 Any halogenated hydrocarbons present in the sample 
having retention times very similar to the compounds of 
interest under the operating conditions described in 
this method will interfere. Therefore, proof of chem
ical identity requires confirmation. 

8.2.3 Water vapor at normal ambient humidity in the sample 
does not interfere with the separation and quantifi
cation of halogenated hydrocarbons.. 

8.2.4 nigh concentrations oi' nitrogen oxides (500 ?:?m) and 
sulfur oxides (50 ppm) interfere in i:;he determina-cion •of. methylene chloride in the samples of stack 
emission sources. 

8.3 The·procedure· described herein has both. advantages. and 
disadvantages: 

8.3.1 This method provides. a simple way of air sampling. 
The concentrations of halogenated hydrocarbons in the 
range of interest are stable for rnore ~han 24 hours 
in the bag, providing sufficient time for the 
analysis. 

8 .. 3. 2 The- sample, 1s· easily '3.!ld repea-cect..LY introduced in-co 
the instrument by means ai a gas sampling valve. 

8.3.3 A representative composite sample is readily obtain •ed for any selected time interval because the air 
sampling flow rate is constant. 

8.3.4 Both the upper and the lower limits of detection can 
be extended by concentrating a larger volume of the 
sample with a freeze-out trap or by diluting the sample 
in a Tedlar bag with nitrogen or by loop injection. 

8.3.5 Interferences can be eliminated by selecting chromato
graphic conditions. 
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8.2.1 The electron· capture detector is selective for the 
measurement of halogenated hydrocarbons. It is 
virtually insensitive to other hydrocarbons thus 
eliminating interferences from non-halogenated 
hydrocarbons. 

8.2.2 Any halogenated hydrocarbons present in the sample 
having retention times very similar to the compQunds of 
interest under the operating conditions described in 
this method will interfere. Therefore, proof of chem
ical identity requires confirmation. 

8.2.3 Water vapor at normal ambient humidity in the sample 
does not interfere with the separation and quantifi
cation of halogenated hydrocarbons. 

8.2.4 High concentrations of nitrogen oxides (500 ::rum) and 
sulfur oxides <50 ppm) interfere in :::he determination 
of. methylene chloride in the samples of s-cack 
emission sources~ 

8.3 Tlie procedure· described herein has bot~ advantages. and 
d.isad.vantages: 

8.3.1 This method provides a simple way of air sampling. 
The· concentrations of halogenated hydrocarbons in the 
range of interest are stable for more than 24 hours 
in the bag, providing sufficient time for the 
ana.lysis.. 

8 .. 3 .. 2· The· sample· is: eas:ily and. re.peac:aa:..Ly introduced inc:o 
the insc:rumenc: by means of a gas sam:pling ,ralve. 

8.3.3 A representative composite sample is readily obtain
ed for any selected time interval because the air 
sampling flow rat-e is constant. 

8.3.4 Both the upper and the lower limits of detection can 
be extended by concentrating a larger volume of the 
sample with a freeze-out trap or by diluting the sample 
in a Tedlar bag with nitrogen or by loop injection. 

8.3.5 Interferences can be eliminated by selecting chromato
graphic conditions. 

9 References 

9.1 U.S. Environmental Protection Agency !19760, '"Quality
Assurance Handbook for Air Pollution Measurement 
Systems, Volume I-Principles"', EPA-600/9-76-005 
Environmental Monitoring and Support Laboratory,
Research Triangle P3.rk, North Carolina 27711'. 



9. 2 Grimsrud·, E. P., and Knighton, W. B., Anal. Chem. 54, 
565 (1982) 

9.3 Bennett, C. A., and Franklin, M. L.,"Statistical 
Analysis in Chemistry and the Chemical Industry", 
John Wiley and Sons, Inc., New York, (1954), 
pp. 222-232. 

9.4 Ullman, N. R., (1973), "Elementary Statistics", 
John Wiley and Sons, -Inc., New York, pp. 282-298. 

9. 5 Winefordner, J. D. and Long~ G. L., Anal. Chem. 55, 
712 A {1983) . 

• GAUT.ION Laboratory Operations Inva1Ying Carcir:.ogens 

Most halogenated hydrocarbons. are identified as human 
carcinogens; therefore,. appropriate precautions should 
be observed when handling these compounds. Do not 
release halogenated. hydrocarbon vapors, to the laboratory 
atmosphere, at any time. When venting or purging, the 
vapor must be routed to outside air. The OSHA regula
tions pertaining to the use and handling of halogenated 
hydrocarbons are published in Title. 29 of the Code of 
Federal Regulations. available in the Federal Register. 
Volume 40, May 28, 1975, pp. 23073 . 
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TABLE 8. 1. 1 
LIMITS OF DETECTION -Compound Limit of Concentration Mean Area n % Rej 

Detection Area St.Dev. St. De, 
ppb ppb 

Methylene Chloride 1 1. 37 8,230 800 6 9.7 

Chloroform 0.004 0.006 8,290 197 5 2.4 

.Methyl Chloroform 0.004 0.004 34,000 3600 5 10.6 

Carbon Tetrachloride 0.02 0.028 13,900 676 5 4.9 
0.01 2,400 320 6 13.3 

Trichloroethylene, 0 .. 005 0.. 00134 15,.600 51.5 5 3.3 

Ethylene Dibromide 0.01 0.009 3,150 430 5 -7 
Perchloroethylene 0.004 102,700 5 ~ '"" 

Ethylene Dichloride 0.2 0 .. 3 61,.778 4811 6 7.8 
0.09 26,.677 2143 5 8 

0_0047 6080 v,"' 

-
• 
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TABLE 8. 1.1 
LIMITS OF DETECTION 

Compound Limit of Concentration Mean Area n % Re 
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Chloroform 0.004 0.006 8,290 197 5 2.4 
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Method 102 Revision 1 

Procedure for the Sampling and Analysis 
of Atmospheric Benzene 

Method 102 

1 Introduction· 

1.1 This procedure describes a method of sampling and 
analyzing atmospheric concentrations of benzene in the 
range of 0.5 to 1000 parts per billion (ppb). 

1. 2 Lower concentrations may be analyzed by increasing the 
sample volume and using a cryogenic trap to concentrate the 
sample_. 

1.3 Higher concentrations may be analyzed by direct injection 
of a sample· into a sample loop of a gas chromatograph . 

2 Method •2. r Ai::::- is· sampled into a Tedlar ( polyvinyl fluoride) bag at: 
a constant rate (30 to 40 m.L/min; during selected time 
inter:vals by- means oi an automatic sampler. 

After sampling-,. the ambient air- bag sample is returned to 
the laboratory for- analysis- -

2.3 The sample is introduced into the gas chromatograph (GC) 
sample stream. by means of gas injection valves and ana
b"Zed by a pbotoionization ,ietector. 

2. 4. The GG data system quantitates benzene by integrating "':l1e 
peak area and calcula-cing·-che concentration from factors 
determined during calibration •,:ith :::tandards. 

3 Apparatus • 
3.1 The sampler system consists of a diaphragm pump with a 

by-pass flow constrictor, a solenoid valve, a flow meter 
with a flow control valve, pressure regulator, fittings, 
and tubing to convey air samples to the Teflon bag. The 
entire assembly, including a 7-day timer and associated 
electrical circuitry to control the filling of the sample 
bags, is compactly mounted on a metal chassis and operates 
on a 110 VAC power supply. 

3.2 Tedlar bags, 2 mil thickness, 50 liter capacity, equipped . 
with stainless steel quick disconnect fittings are used 
to contain the sample. The bags are prepared in conformity 
with the ARB document, '"Procedure for Fabrication and 
Testing of Sample Ba.gs'", (see .Appendix BL For samplinga 
the bags are placed in rigid opaque containers to protecW 
their contents from the sunlight. 
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Procedure for the Sampling and Analysis 
of Atmospheric Benzene 

Method 102 

1 Introduction · 

1.1 This procedure describes a method of sampling and 
analyzing atmospheric concentrations of benzene in the 
range of 0.5 to 1000 parts per billion (ppb). 

1. 2 Lower concentrations may be analyzed by increasing the 
sample volume and using a cryogenic trap to concentrate the 
sample.-

1.3 Higher concentrations may be analyzed by direct injection 
of a sample· into a sample loop of a gas chromatograph. 

2: Method 

2. 1. Air :s sampled into a Tedlar (polyvinyl fluoride) bag at 
a constant rate (30 to 40 mL/rain) during seJ.ec~ed time 
inte:c·rals by· means, oi' an automatic· sampler. 

z·_z After sampling-,. the· ambient air, bag sample is returned to 
the laboratory for analysis. 

2.3 The sample is introduced into the gas chromatograph (GC) 
sample stream by means of gas injection valves and ana
lyzed by a photoionization cietector. 

2. 4. The GC- data system quanti tates benzene by integrating -t~1e 
peak area and calculating· the concentration. from factors 
determined.. during calibration with standards,.. 

3 Apparatus 

3.1 The sampler system consists of a diaphragm pump with a 
by-pass flow constrictor, a solenoid valve, a flow meter 
with a flow control valve, pressure regulator, fittings, 
and tubing to convey air samples to the Teflon bag. The 
entire assembly, including a 7-day timer a.nd associated 
electrical circuitry to control the filling of the sample 
bags, is compactly mounted on a metal chassis and operates 
on a 110 VAC power supply. 

3.2 Tedlar bags, 2 mil thickness, 50 liter capacity, equipped 
with stainless steel quick disconnect fittings are used 
to contain the sample. The bags are prepared in conformity 
with the ARB documant, "Procedure for Fabrication and 
Testing of Sample Bags", (see Appendix B). For sampling 
the bags are placed in rigid opaque containers to proted, 
their contents from the sunlight. 
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3.3 

3.4 

3.5 

• 
3.6 

3.7 

3.8 

4 

4.1 

• 4.3 

5 

5.1 

5.2 

5.2.1 

5.2.1.1 

5.2.1.2 

A-gas chromatc,graph equipped with a gas sampling valve 
and either a sample loop or freeze-out inlet system and 
a photoionization detector is required. The detector 
operates at 10. 2 eV. , ' 

A freeze-out system consisting of· a U-shaped stainless 
steel trap filled with stainless steel clippings is 
used to concentrate the sample. 

A stainless steel column (6 ft x 1/8 in) packed with 
10% N,N-bis(2-cyanoethyl)formamide on 100/120 mesh 
Chromosorb PAW is used. 

For a confirmation of the benzene analysis, an alter
nate column should be used such as a stainless steel 
GC column packed with 10% tricyanoethoxy propane (TCEP) . 

An analog recorder and an electronic in-cegrator 
quantify peak areas are required. 

Ground glass syringes (1.00 mL capacity) or o-cher suitable 
devi.ces are· needed to transfer.· air samples from the 
Tedlar- bag: to the GC sample inlet. 

Reagents 

The primary standard used in this anal:•sis should be 
the National Bureau of Standards (NBS) benzene standard 
reference material. 

He·lium: -,..ith a minimum :f)uri t:-,r of 99. 995% should be used . 

Commercial liquid nitrogen ( b. p. =-196°) is used. to cool 
freeze-out trap. 

Procedure 

All bags and samplers are prepared for sampling as out
lined in Appendix A, "Procedures for Atmospheric Bag
Sampling". 

The air sample is analyzed for benzene by using either 
the loop method er the freeze-out method. The freeze
out method is used for lower benzene concentrations of 
less than 25 ppb. 

The procedure for the loop method follows: 

Transfer the air sample from the air sample bag and 
inject it into the sample loop of the gas chromatograph 
using a 100 mL syringe fitted with a Luer-lok to 
quick-connect adapter. 

The gas sampling valve has a fixed volume sample loop of 
about 1 ml.. 
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· 5.2.·l.3 

5.2.2 

5.2.2.1 

5.2.2.2 

5. 2 ..2 ► 3 

5.2.2.4 

5 .. 2.. 2.. 5 

5. 2.. 2. 7 

5 .. 2.2.. 8 

5..2.2.9 

5.4 

6 

6.1 

Rotate the gas sampling valve. This causes the sample 
to enter the gas chromatographic analyzer. 

The procedure for the freeze-out method follows: 

Immerse the sample trap in liquid nitrogen (LN) and 
allow the temperature ta stabilize (approxima.t~ly 5 min). 

After flushing the syringe with about 40 mL of the sample 
·withdraw exactly 40 mL from the sample bag with the 
syringe. 

Transfer the sample into the trap .. 

Backfill the syringe with 40 mL of helium and flush • 
the 40 mL through the c:rap; then. flush helium t:hrougn 
the trap for 2 minutes at 100 mL/min. 

Stop the helium :flushing process .. 

Isolate the cryogenic trap by using the isolation valv·e·, 
which prevent the escape of the sample. 

Remove the LN., Dewar from the trap and replace it -
with a Dewar containing hot water at about 80 de,'5'C. 

Allow the trap to warm up. 

Actuate the· sampling 0.ralve, thereby causing the carrie.!:" 1as 
stream to fl1-1sh the sample in'Co t.:1e g~s chromatograph. • 

With the suggested stainless steel column (see item 3.5), 
typical operating conditions for both loop and freeze-
out methods are: 

Helium flow: 20 mL/min 
Heating bath temperature 
for cryogenic trap: 80 degC 
Column temperature: ambient 
Detector temperature: 150 degC 

Concentrations of benzene may be calculated by using a 
chromatographic data system or any other suitable elect
ronic integrating device. 

Calculation 

The benzene concent~ation in ppb is calculated by the 
data system using tbe external standard method: 

Concentratim; = Area x Calibration Factor 
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· 5. ·2.-1. 3 Rotate the gas sampling ·valve. This causes the sample 
to enter the gas chromatographic analyzer. 

5.2.2 The procedure for the freeze-out method follows: 

5.2.2.1 Immerse the sample trap in liquid nitrogen (LN ) and2allow the temperature to stabilize {approximately 5 min). 

5.2.2.2 After flushing the syringe with about 40 mL of the sample 
·withdraw exactly 40 mL from the sample bag with the 
syringe. 

5.2.2_3 Transfer the sample into the trap .. 

Backfill the syringe with 40 mL oi helium and flush 
the 40 mL through the> ::rap; then flush helium t:hrough 
the trap for 2 minutes at 100 mL/min. 

Stop the helium flushing process. 

Isolate the· cryogenic, trap by using the isolation valv-e, 
which. prevent the escape of the sample. 

5 .. 2.2.7 Remove the LN., Dewar from the trap and replace it 
with a Dewar containing hot water a:; about 80 degC. 

5 .. 2.2.8 Allow the trap to warm. up. 

5.2.2.9 Ac·tuate- the· sampling·, v-al.~re·s thereby causing· the carrier 
si:;ream to flush the sample in-co "che gas chroma-cograph. 

5.3 With the suggested stainless steel column (see item 3.5), 
typical operating conditions for both loop and freeze
out methods are: 

Helium flow: 20 mL/min 
Heating bath temperature 
for cryogenic trap: 80 degC 
Column temperature: ambient 
Detector temperature: 150 degC 

5.4 Concentrations of benzene may be calculated by using a 
chromatographic data system or any other suitable elect
ronic integrating device. 

Calculation 

6.1 The benzene concentr.-a.tion in ppb is calculated by the 
data system using the. external standard method: 

Concentrati1:in = Area x Calibration Factor 

6 
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EL 2 

6.3 

• 

7 

• 7.2 

7.2.1 

7.2.2 

7.3 

7.3.1 

7.3.1.1 

The calibration factor ( CF) is calculated during cal
bration by the equation, 

CF = QQ.Il.Q 
Area 

The replicate calibrations are averaged and the arithmetic 
mean is stored as the CF to be used in subsequent analyses. 

3
Concentrations may be converted from ppb to ug/m by 
using the following formula: 

ug/m3 = (P) x (MW) x {ppb) x (103 ) 
(82.05) X ('!') 

where: p = pressure in atmospheres 

MW molecular weight of benzene, 
78_11. g/mole 

3
82. 05 - gas constant, cm x atm 

mol x T 

T = absolute temperature, degK 

Quality Control 

Quality control procedures are managed in two areas: 
sampling and.. analysis . 

The sampling procedures use the following protocol: 

The Tedlar bag samplers are checked every six months 
for leakage and contamination. The interval is 
shortened if any malfunction is suspected. A written 
record is maintained of the history of each sampler. 
(See Appendix A}. 

The Tedlar bags are checked for leakage and contamina
tion before being used for sampling. A log book is 
maintained with a complete history of bag usage. 
(See Appendix B). 

The analytical procedures use the following protocol: 

Calibrations are performed periodically. Accuracy of the 
method cannot be determined without an accepted standard 
reference materiel ( f;RM) and independent accuracy 
evaluation. 

An NBS trac.:able reference material of 0.25 ppm (parts 
per million) benzene in nitrogen is 1.,med to c1onitor 
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the concentration of a secondary working standard. -

7. 3. 1. 2 Any secondary standards prepared from the reference 
standard must show the same response factor as the 
original reference standard. Intercomparisons are 
made on a monthly basis. 

7.3.1.3 ~ A working standard, prepared by diluting an NBS 
~ reference material of about 10 ppm to about 10 ppb, 

is generally used.for daily calibrations. 

7.3.1.4 The stability of working standards must be such that 
there is less than a 10% change in thirty days. 

7.3.1.5 There shall be at least one working standard whose 
con.centration lies within the interval of 5 to 20 ppb . 

7. 3. L 6'. A second working stnndard of a higher concen-cration 
shall be prepared for use in two poin,:; calibra-cions. • 

7 .. 3.1.7 A quality assurance audit of the sto.ndards is prepared
• 7 annua.J._y-_. 

T. 3. 2: Calibrations, are· performed on. a. daily schedule. 

7.3.2.1 The daily calibration consists of at least two calibra- -
tion. points bracketing the anticipated sample con
centrations. 

7.3.2.2 The calibration is repeated i:f either the slcpe or the 
response at the limit of detection (LOD) of the fitted 
line" changes. by more than 57~. f.f the calibr2.tion :fails 
on both runs, an UBS 0.25 ppm reference standard is 
used ta validate the calibration. • 

7.3.2.3 If the lamp voltage is adjusted, allow time for the 
lamp to stabilize and repeat the calibration. 

7.3.2.4 A record is kept of the lamp voltage settings and all 
preventative maintenance procedures i.e. lamp replace
ments, cleaning of lamp windows. 

7.3.2.5 Blank samples are run daily between calibrations and 
sample analyses as necessary. 

7.3.2.6 A single point span calibration may be substituted for 
the two point calibration procedure for a maximum of 
four consecutive days provided the response factor 
does not change by more than 10% during the time 
interval. 

7.3.3 Linearity is a factor that is checked periodically. 

··.3.3.1 A gas chromatograp1ic linearity check is performed 
annually with standards of at least 4 different con-
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7.3.1.2 

7.3.1.3 ~ 
? 

7. 3. 1. 4 

7.3.1.5 

7. 3. 1.13' 

7 .. 3.1.7 

7 .. 3. 2: 

7.3.2.1 

7.3.2.2 

7.3.2.3 

7.3.2.4 

7.3.2.5 

7.3.2.6 

7.3.3 

".3.3.1 

tlie concentration of a se.condary working standard. 

Any secondary standards prepared from the reference 
standard must show the same response factor as the 
original reference standard. Intercomparisons are 
made on a monthly basis. 

A working standard, prepared by diluting an NBS 
reference material of about 10 ppm to about 10 ppb, 
is generally used.for daily calibrations. 

The stability of working standards must be such that 
there is less than a 10% change in thirty days. 

There shall be at least one working standard whose 
con.centration lies within the interval of 5 to 20 ppb. 

A second working stondard of a higher concentration 
shall be prepared for use 1n two point calibra~ions. 

A. quality assurance audit of the st::indards is prepared
• 1 annua.J.-Y. 

Calibrations· are, performed on. a daily schedule. 

The daily calibration consists of at least two calibra
tion points bracketing the anticipated sample con
centrations. 

The calibration is repeated if either the slcpe or the 
response at the limit cf detection. (LOD) of the fitteu. 
line· changes. by more than. 5%. If the calibr~:tion fails 
,~n both runs, ,3.11 UBS 0. 25 ppm reference standard is 
used to validate the calibration. 

If the lamp voltage is adjusted, allow time for the 
lamp to stabilize and repeat the calibration. 

A record is kept of the lamp voltage settings and all 
preventative maintenance procedures i.e. lamp replace
ments, cleaning of lamp windows. 

Blank samples are run daily between calibrations and 
sample analyses as necessary. 

A single point span calibration may be substituted for 
the two point calibration procedure for a maximum of 
four consecutive days provided the response factor 
does not change by more than 10% during the time 
interval. 

Linearity is a factor that is checked periodically. 

A. gas chromatograp~Jic linearity check is performed 
annually with standards of at least 4 different con-
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7.3.3.2 

_7. 3. 3. 3 

• 
7.3.3.4 

7.3.4 

7.3.4.l 

7.3.4.2 

7.3.4.3 

• 7 .. 3. 5 

7.3.5.1 

7.3.5.2 

7.3.5.3 

7.3.5.4 

7.3.6 

7.3.6.1 
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centrations and 4 replicate runs for each qoncentra
tion. The concentrations must bracket the anticipated 
range of sample concentrations. 

The mean-square error due to lack of fit about the 
regression line is compared to the total mean-square 
error of the independent replicates about their 
individual means. The calibration is accepted if the 
F-ratio is less than the 95% rejection limit. 

Any region of concentration that deviates more than 
5% from the least square line is considered nonlinear. 

Samples must be analyzed only in the linear range. 

Limits of detection. must be established. 

The limit c:f ,ietection (LODl is based Dn -three s.:anciard 
dev-iat;ions (SD) :,f :-uns near the LOD \within 10 SD 
of the LOD, \hnefordner and Long, 1983). 

The LOD should be determined at least on an annual 
basis:. 

If the benzene calibration f::i.ctor- changes by more t;han 
10%, The instrument must be checked and. the LOD 
redetermined. 

The presence in a sample of a compound producing in 
the chart display very large adjacent peaks ·,,ill 
often. r-aise· the LOD in tha-c sample . 

GG column condi-tion parameters· should be checked and 
documented. 

All GC accessible parameters should be logged when 
a column is first installed. These parameters should 
be checked daily and recorded on integrator reports. 

The efficiency and resolution of the column should 
be checked every thirty da.._vs. If the tests show 
more than a 10% change the column needs replacement. 

If the headpressure required to maintain a specified 
flow through the column ~ncreases by more than 100%, 
the column needs replacement. · 

If the drift of retention times of the peaks results 
in peak misidentification, all instrument perameters 
need to be checked. 

Replicate analyses are performed regularly. 

A duplicate analysis is performed on a.t least one sample
each day. 
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7.3.6.2 

7.3.6.3 

7.3.6.4 

7.3.7 

7.3.7.1 

7. 3. 7. 2 

T. 3:, 8" 

7.3.8.1 

7.3.a.2 

7.3.8.3 

8 

8.1 

8.1. 1 

8.2 

8.3 

If the duplicate analysis differs by more than 20%, 
and if the concentration of the sample is higher than 
3X LOD, then an additional analysis. is needed. 

If the relative standard deviation {RSD) of the 
replicate analyses is greater than 1'5% and if the 
concentration of the sample is greater than 3 x LOD, 
none of the analyses for that day are acceptable. 

If the range is within 20%, the mean and the standard 
deviation are reported. 

Compound confirmation is a quality control procedure. 

Ten. percent of the analyses· are to be confirmed by a 
different analytica-1 system (different: column or 
alternate detector, e. g. GC /MS) . •If the confirmatory and the routine analyses differ 
by· more· than 20%, none of the anal:rses ::or that day 
are acceptable. 

Analytical reports. are filed. 

Data: storage: peak area and compound concentration 
data are stored unmodified in the electronic storage. 
Data are archived according to date, site, analysis, 
and project for easy retrieval. These dat:a ::i.re kept 
for th:::-ee years; in the laboratory electronic storage. 

All. data aoovethe· minimum detection limits are ::-~pcr-r:
ed to the· requesting o.gency in hard ccpy· or elec-t:--onic: 
format. •All reports are reviewed by at least two qualified 
staff before they are released. 

Critique and Comments 

The minimum measurable concentration of benzene has 
been determined to be 0.5 ppb using prescribed 
instrument conditions i.e. 40 mL sample, cryogenic 
trap. 

Table 8.1.1 lists the lower limits of detection for the 
method and its associated statistics 

The range of benzene measurement is 1.0 to 1000 ppb. 
The upper 1imit may be exPanded by e:-ctending the 
calibration range, by diluting the sample, or by
reducing the sample volume. · 

Any organic compound present in the sample having a 
retention time similar to that of benzene under the 
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7.3.6.2 If the duplicate analysis differs by more than 20%, 
and if the concentration of the sample is higher than 
3X LOD, ~hen an additional analysis is needed. 

7.3.6.3 If the relative standard deviation (RSD) of the 
replicate analyses is greater than 1°5% and if the 
concentration of the sample is greater than 3 x LOD, 
none of the analyses for that day are acceptable. 

7.3.6.4 If the range is within 20%, the mean and the standard 
deviation are reported. 

7.3.7 Compound confirmation is a quality control procedure. 

Ten percent of the analyses· are to be confirmed by a 
dif'ferent analytical system (different column or 
alternate detector. e.g. GC/MS). 

7.3.7.2 If the confirmatory and the routine analyses d.i:ffar 
by· more· than 20%, none of the analyses for that d~" 
are acceptable. 

T. 3·_ 8 Ana:lytical reports. are filed. 

7.3.8.1 Data storage: peak area and compound concentration 
data are stored unmodified in the electronic storage. 
Data are archived according to date, site, analysis, 
and project for easy r-etrie,.ral. These da-ca 3.re kept 
for- tb:::-ee years. in the. laboratory electronic storage. 

7.3.8.2 All data above the· :ninimum detection. l.imits '.1re r-=pcr--:
ed: to· the,. request·ing· agency in hard·· copy· or .-:=lectz-oci,~ 
format. 

7.3.8.3 All reports are reviewed by at least two qualified 
staff before they are released. 

8 Critigue and Comments 

8.1 The minimum measurable concentration of benzene has 
been determined to be 0.5 ppb using prescribed 
instrument conditions i.e. 40 mL sample, cryogenic 
trap. 

8. 1. 1 Table 8. 1. 1 lists the lower limits of detection for the 
method and its associated statistics• 

8.2 The range of benzene measurement is 1.0 to 1000 ppb. 
The upper 1imit may be expanded by e:rtending the 
calibration range, by diluting the sample, or by
reducing the sample volume. · 

8.3 Any organic compound present in the sample having a 
retention time similar to that of benzene under the 
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operating conditions described in this· method may 
interfere with the quantification. Proof of chemical 
identity for benzene require_s confirmation by other 
means. 

8.3.1 Benzene is positively identified by means of a gas 
chromatograph/mass spectrometer. 

8.4 Advantages and disadvantages of Method 102 are listed 
below: 

• 
8.4.1 The air sampling equipment is easily set up and in

volves no liquids. The ambient concentrations of 
benzene are are stable for at least 24 hours in the 
Tedlar sampling bags if the sampling bags are kept 
away from direct sunlight and are not exposed to 
temperatures greater than 90°F . 

'3.4.2 A representati,,e· 2.ntagrated. sample 1.s readi=.y at
tainable because the .equipmen-c samples at a con
stant rate. 

8. 4 .. 3 The sample is easi.Ly and.. repeat"edly intrr:iduced in-co 
the· GC: by- using a volumetric: gas sampling valve or 
cryogenic trap. 

8.4.4 The lower concentration limit of the analysis may 
be extended by concentrating the sample by freez
ing out a larger volume of the sampl.e. 

• 
8.4. 5 The poly,rinyl fluoride ( Tedlar) film sample bag is 

susceptibJ.e to leai.;:s and permeation through tbe bar;; . 

8. 4. 6 The sample is susceptible -co contamination when it 
passes through the sampling system. 
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METHOD NO. ADDL002 

SlAhOARO OPERATING PROCEDURE FOR THE DETERMINATION 

OF VOLATILE ORGANICS IN AMBIENT AIR USING TENAX TRAP 

PRECONCENTRATICJN GAS CHROMAlOGRAPHY AND TANDEM 

PHOTOIONIZATION/ELECTRON CAPTURE DETECTORS 

• l.O SCOPE 

This document describes a procedure. for the aetermi Aati on of vo 1atil e 

halogenated. hydrocarbons and aromati cs having a boiling point of 1 ess 

than 120~,~-· This procedure is based on documents received from the ARB 

Haagen-Smit· laboratory, E1 Monte, as well as EPA Method TOl. 

2.0. SUMMARY OF PROCEDURE 

Ambient air is continuously sampled and collected in a Tedlar bag over a 

24 hour period and immediately sent to the laboratory for analysis. A 

sample from the bag is drawn through a sampling valve attached to a 

Tekmar LSC-2 Tenax Sample Concentrator (see Figure I) with a vacuum pump 

at 50 cc/min for four minutes (total sample volume: 200 cc). ihe 

organic constituents are trapped on Tenax and when the collection is 

complete, the Tenax is purged with 40 cc of helium to remove any trapped 

moisture. The sample is then thermally desorbed onto the head of the Ge 

column. The GC column is temperature programmed and component peaks 



eluting from the colum are sequentfally detected and quantffied, first 

by a photoionization detector (PIO) and then by an electron capture 

detector (E.C.D). The components are identified based on retention 

times. Positive identification or confirmation requires the use of an 

appropriately configured GC;/MS. 

3.0 INTERFERENCES/LIMITATIONS 

a. Components having similar GC retention times will interfere, causing 

misidentificatiom and/or faulty quantitation .. 

•
b. Because of the very low sample concentrations, extreme care must be 

taken, to: in sure that the samp1e. is not degraded or contaminated· by 

the· Tedlar sampling bag, sampling apparatus, or delayed delivery to 

the laboratory. E.xposure of the Tedlar sampling bag to temperatures 

greater than 25VC should be minimized.. 

c_ Only components of the· sample which can be· detected by PID/ECD 

detectors will be quantified. 

4.0 APPARATUS 

a. Varian Model 6000 Gas Chromatograph/PID/ECD system equipped with a 

Varian Vista 402 dual channel data system. 

b. Tekmar LSC-2 Sample Concentrator equipped with Tenax trap and 

sampling valves as shown in Figure 1. 
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eluting from the co1unri are sequentially detected and quantified, first 

by a photo1on1zation detector (PIO) and then by ·an electron capture 

detector (EtD). The components are identified based on retention 

times. Positive ·identification or confirmation requires the use of an 

appropriately configured GC;/MS. · 

3.0 lNTERFERENCES/LlMITATIONS 

a. Components having similar GC retention times will interfere, causing 

mi.sidentffication; and/or faulty quantitation. 

b.. Because. of the very low sample concentrations, extreme care must be 

taken'; to: insure" that the sample is not degraded or contaminated by 

the, Tedlar sampling bag, sampling apparatus, or delayed delivery to 

the- laboratory~ Exposure of the Tedlar sampling bag to temperatures 

greater than 25~C~ should be minimized•. 

c. Only, components of the' samoie wh1cn can be, detected by PI~ 

detectors will be quantified. 

4.0 APPARATUS 

a. Varian Model 6000 Gas Chromatograph/PIO/ECO system equipped with a 

Varian Vista 402 dual channel data system. 

b. Tekmar LSC-2 Sample Concentrator equipped with Tenax trap and 

sampling valves as shown in Figure l •. 
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c. Matheson Hodel 8240 Mass Flow Controller accurately calibrated in 

the 5-100 cc/min range._ 

d. Laboratory timer, accurate to within 0.1 minutes. 

e. Gas tight microliter syringe, 50 ul. 

• 
f. ·Gc_ column - 10' x 2 nm i.d. glass column packed with 1 percent 

SP-1000 on Carbopack B~ 60/80 mesh • 

5.0 REAGENTS 

a. Primary Gas Standard (Scott SpeciaTty Gases - Research Tr-iangle 

Institute Certified Series 1) 

Comoound Concentration (pobl 

Chloroform 107 

Carbon tetrachloride 105 

Perchloroethene 106 

Vinyl chloride 104 

Benzene 107 



b. Primary Gas Standard (Scott Specialty Gases 

Institute Certified Series 2) 

- Research Triangle 

Compound Concentration {ppb) 

1 ,2-Dichloroethane 

1,1,1-Trichloroethane 

Tri chl oroethene 

1 ,2-0ibromoethane 

101 

98 

100 

102 

c_ Stoel:: Gas Standard 

cylinders) 

- Scott-,~arrin Sl end (assayed aga.inst primary • 

Compound Concentration (ppb) 

Di ch1 oromethane 

Ch1 oroform, 

l ,2-Dichloroethane, 

1,1,1-Trichloroethane 

Carbon tetrachloride 

Trichloroethene 

1,2-Dibromoethane 

Perch1 oroethene 

Vinyl chloride 

Benzene 

4272 

528 

3104-

424 

46 

336 

5 

43 

4736 

1888 
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b. Primary Gas Standard (Scott Specialty Gases - Research Triangle 

Institute Certified Series 2) 

Compound Concentration (ppb) 

1,2-0ichloroethane 101 

1,1 ,1-Trichloroethane 98 

Trichloroethene 100 

1,2-0ibromoethane 102 

c~ Stod Gas Standard - Sco.:t-Marrin Bl end (assayed against· primary 

cylinders) 

Compound Concentration (ppb} 

Dichloromethane 4272 

Chloroform; 528 

-----------+-,....'.l._-·9¼ll+er~--- _____.;-i;..;,_~-----------~ 

1,1,1-Trichloroethane 424 

-ca ...bon-tetractiloride -- _46______ ---- -------- - -

Trichloroethene 336 

1,2-0ibromoethane 5 

Perchloroethene 43 

Vinyl chloride 4736 

Benzene 1888 
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d. Control Gas Standard - Scott-Marrin Blend (assayed against primary 

- cylinder) 

Compound Concentration (p·pb) 

• 

Dichloromethane 6 

Chloroform 0.2 

1,2-0ichloroethane 0.2 

1 • T .1 -Trichloroethane 3.6 

Carbom te.trachl ori de 0.3 

iri ch 1oroethene 1.8 

T,2-0ibromoethane. 2.5 

Perch loroethene 1.2· 

Vinyl chloride 3.3"- Benzene 4.8 

:!'- Surrogate Gas Standard. {Scott,-Marrin, Blend) 

Compound Concentration (ppm) 

Bromochloromethane 10 

1,3-Bromochloropropane 33 



6.0 PROCEDURES 

a. Sample Trapping 

1. The preconcentration system is shown in Figure 1. 

2. The high concentration inlet is used for high concentration 

·calibration standards and for other samples with concentrations 

_higher than ambient levels. The sample is introduced through 

the high concentration inlet and 6 port valve into an 

appropriate size, Toop of known volume. The sample then- passes • 
through a, 10 port va1ver mass flow meter, and vacuum pump. 

Before, am anaTysis,. the' system. is. leak checked by blocking the 

sarnpTe inlet port and observing that· the mass flow meter 

'reading drops to zero. The high concentration inlet then is 

connected to a Tedlar samp1e bag valve and the gas bag valve is 

opened;.. The loop is: then flushed.with sample gas. for three 

minutes- After three minutes of flushing, the 6. port valve is 

reset so that the sample contained in the loop is carried into • 
the trap by the helium purge gas. This continues for three 

minutes to ensure that all of the contents of the loop are 

trapped. 



6.0 PROCEDURES 

a. Sample Trapping 

1. The preconcentration system fs shown in Figure 1. 

2. The high concentration inlet is used for high concentration 

·calibration standards and for other samples with concentrations 

_higher than ambient levels. The sample is introduced through 

the high concentration inlet and 6 port valve into an 

appropriate· size· Toop of known volume.. The sample then passes 

through a 10 port va1ve T mass f1 ow meter, and vacuum pump. 

Before, an, anarysis,. the· system, is. leak checked by bloc:<ing the 

sampTe inlet port and observing that the mass flow meter 

'reading drops to zero.. The high concentration inlet then is 

connected to a Tedlar sample bag va1 ve and the gas bag valve is 

opened.~ The loop is: then flushed with sample gas for three 

minutes~ After· three minutes of flushing, the 5. port valve is 

reset so that the sample contained in the loop is carried into 

the trap by the helium purge gas. This continues for three 

minutes to ensure that all of the contents of the loop are 

trapped. 
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• 

3. Ambient samples are introduced from Tedlar bags as described 

above, except that the sample loop is bypassed and the sample 

goes directly to the 10 port valve. After flushing the system 

with sample for three minutes, the 10 port valve is reset so 

that 200 cc's of sample is trapped (50 cc/min. for four 

minutes). After sample trapping is complete, the Tenax trap is 

flushed with 40 cc of helium to remove water vapor and any 

nonadsorbed reactive gases • 

• ~-· In both. amhi ent an<i high concentration cases, -1fter the sample 

• 

has been trapped,. the Tekmar LSC-2 heats the Tenax trap to 

180VC. while the trap is swept with the G.c.:s internal carrier 

gas, fo,. four. minutes·. The contents; of the· trap are thus 

desorbed and co11 ected on the head of the G. C. column. The 

trap is baked out after the end of the desorption cycle. In 

the. bakeout eye 1 e, the trap is flushed with helium purge gas 

for. eight. minutes ~hiTe being held at. 225VC in order to prepare 

the trap for the next. cycle. After bakeout the trap is 

isolated from the system and ready for the next sample. 

b. Analysis 

1. The concentrated sample is separated under the chromatographic 

condition detailed below. The resulting chromatogram (see 

Figure II) is then integrated and quantified by reference to 

calibration standard gases. 



2. Instrument Conditions: 

GC: Column: 10' x 2 R1TI i.d. glass column, packed with 

l percent.SP-1000 on Carbopack B 60/80 mesh 

Temperatures: Injection: 200VC 

Detector: 35o•c 

OVen: 45wC, hold for four minutes, 

S~C/min ramp, to 210wC, hold 

for eight. minutes 

•
F1 ow ,Rates:: Carrier: He, 20 cc/min 

ECO, make up:: N2,. 40 cc/min 

Detectors: ECD: Range X 1O, Attenuation X 32 

PIO:: Range X l, Attenuation X 32, 10.2 

ev lamp 

Cone: Tekmar LSC-2: Purge: 4 minutes- • 
Oesorb: 4 minutes at l80VC 

Bake: 8 minutes at 225VC 
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2. Instrument Condft1ons: 

GC: Column: 10' x 2 nm i.d. glass column, packed with 

1 percent SP-1000 on Carbopack B 60/80 mesh 

Temperatures: Injection: 2oo·c 

Detector: 35o•c 

oven: 45•c. hold for four minutes, 

b~C/min ramp, to 210vC, hold 

for eight minutes 

Fl ow ,Rates:- Carri er: He, 20 cc/min 

ECD. make up:.: N2,. 4.0 cc/min 

Detectors: ECO: Range X l O, Attenuation X 32 

?ID:: Range X 1, Attenuation X 32,. 70.2 

e.v 7amp 

Coric: Tekmar~LSC;.2: Purge: . 4°minutes· 

---· ····· · 0esor0: ·4•minutes-at-1so·c 

Bake: 8 minutes at 22s·c 

-8-



3. All blanks, standards, control samples, and ambient samples are 

spiked with surrogate compounds by injecting so_~icroliters of 

the surrogate gas standard (5.e.) during sample trapping. The 

surrogate compounds;. chosen such that they simulate the · 

characteristics of the analytes of.interest and are unlikely to 

occur in the environment, are added to insure that systematic 

errors or equipment failures will be noted and corrected 

promptly• 

• 4. The first step· in a. calibration is to analyze a system blank. 

This is done by trapping and analyzing a 200 cc sample of 

auxtl iary carrier gas_ The system blank. must be free of 

interfering peaks~ A. system blank must. also be run after a 

high concentration sample is analyzed in order to detect any
·. -~•.,; .. 

carry-over within the. system. 

• 5_ A calibration is performect using a.. 1.25 cc loop ot stock 

standard gas {5.c.). Two hundred cubic centimeters of helium 

gas is passed through the loop to carry the standard onto the 

trap. The calibration analysis is made as a normal analysis. 

The calculated concentration value for each component should be 

inspected to insure consistency with previous analyses. The 

stored chromatographic information may then be used to 

recalculate the response factors for the subsequent analyses. 

The G.C. data system will not accept updated response factors 

which are in excess of plus or minus 15 percent of historic 

data. 



6. Following calibration, 200 cc of the control sample (5.d.) is 

concentrated on the trap and analyzed. The control sample data 
. I 

are plotted on control charts of the normal Shewhart type. 

Upper and.lower warning limits are plus or min.us two times the 

standard deviation. My analysis which falls outside the upper 

and lower warning limits is repeated and the laboratory quality 

control officer is advised. Upper and lower control limits are 

plus or minus three times the standard deviation. If any 

analysis falls outside the upper or lower control limit, the 

method: is, dfscontinued until the out of control situation is 

remedied:.. The laboratory quality contro i officer is advised • 

and provided with written documentation of the out of control 

condition and how, it was remedi ea.. All data generated prior to 

the' out: of control situation must be reviewed for possible 

decertification by laboratory management. 

7_ Multipoint caJ ibrations are conducted monthly. Each multi ooint 

calibration inc:udes a trap blank and three standard 

concentration levels to bracket the concentration ranges •
expected in ambient air. If subsequent data indicate that the 

resulting least squares analyses are consistently acceptable, 

less frequent multipoint calibrations may be made. 
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6. Following calibration, 200 cc of the control sample {5.d.) is 

concentrated on the trap and analyzed. The control sample data 
• I 

are plotted on control charts of the normal Shewhart type. 

Upper and .lower warning limits are plus or min-us two times the 

standard deviation. hly analysis which falls outside the upper 

and lower warning limits is repeated and the laboratory quality 

control officer is advised. Upper and lower control limits are 

plus or minus three times the standard deviation. If any 

analysis falls outside the upper or lower control limit, the 

method'. is discontinued unti1 the· out of contro1 situation is 

remedied.. The laboratory qua 1i ty con tro i oft'i cer is advised 

and provided with written documen-cation of the out of com:rol 

condition and how, it was remedied~ All data generated prior to 

the out of· control situation must be reviewed for possible 

decerti fi cation by 1aboratory management. 

7 _ Multipoint calibrations are. conducted monthly.. Each multipoint 

concentration leveis to bracket the eoncentration ranges 

--ex-pected i n--amb-fent-alr. --If--subsequent data-indicate ... that the______ _ 

resulting least squares analyses are consistently acceptable, 

less frequent multipoint calibrations may be made. 
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- · ·7·. 0 PERFORMANCE 

a. All ambient field samples are analyzed in duplicate. The relative 

error between analyses must be less than 20 percent. Duplicate 

analyses having greater than 20 percent relative error must be 

decertified. 

• 
b. The percent recovery of the surrogate is recorded in the instrument 

-
Taboratory workbook for each analysis~ If this value is outside the 

801 to 12ui range, the sample analysis must be repeated .. 

s_a. METHOD SENSITIVITY, PRECISION· ANff ACCURACY 

• 
The method sensitivity, precision and accuracy are outlined in Table I. 

These data \ilere produced with gaseous calibration standards, ,md using 

carrier gas. as the sample- matrix_ ihe re1a-ci ve accuracy of the method,. 

with· the· exception of dich1oromethane, is based on reference to the· 

Research Triangle Institute Certified Gas Standards (NBS traceable). 

Authoritative reference calibration standards for dichloromethane are 

under development at NBS but are not yet available. The concentration 

value of the present standard was assigned by the commercial 

·manufacturer and found to be in good agreement with diluted pure 

dichloromethane prepared in our laboratory. The absolute accuracy of 

the method has not been determined by interlaboratory testing. 



Sample Loop 

• 

Helium 

• 

Six Port 
Valve 
Purge In 

Ten Port 
Valve 

Vent 

High Concentration Inlet 

Ambient Copcentration Inlet 

Vent 

Tenax 
Trap 

Figure 1•. Schematic of· concentrator· system. Sampling Conditions 
are: 200 cc volume, purge at 40cc/min, 1 min., desorb at 180 C 
for 4 min•• bake for 8 min. at 225 C. • 

SYSTEM GUIDE 

Operationa1 Valve Position 
Step 

6-Port 10-Port LSC-2 Purge Gas 
Loop Fill 1 1 1 OffLoop Trap - 2 l 1 · On
Ambient Trap 1 2 1 Off
Trap Desorb 1 1 2 Off 
Trap Bake Out l 1 1 On 
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Ten Port 
Valve 

Vent · · Vent 

Tenax 
Trap 

Sample Loop 

High Concentration Inlet 

• 

Six Port 
Valve · 

Helium Purge In 

Ambient Copcentration Inlet 

Figure· 1•. Scliena tic of· conctmt. • ·.n...,g--1C....o...n....d.1....•t,....i..,.on~s------
are: 200 cc volume, purge at 40cc/min, 1 min., desorb· at 180 C 
for 4 min., bake for 8 min. at 225 C. 

SYSTEM GUIDE 

Operational Valve Position 
Step 

6-Port 10-Port LSC-2 Purge Gas 
Loop Fill 1 1 1 Off 
Loop Trap 2 1 1 On 
Ambient Trap 1 2 1 Off 
Trap Desorb l l 2 Off
Trap Bake Out 1 1 1 On 

-
-12-
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DATE______ SIGNATUR_______ 

STATE OF CALIFORNIA 
\ ~IR RESOURCES !:OARD 

AEROMETRIC DATA DIVISION LABJAA'roBY 

Method Fer Determination Of Benzene, Xylenes, 
'lt>luene And Ethyl Benzene In AnDient Air Using Tenax 

Preconcentration And Gas Chromtography/Photoionization Detection 

Introduction 

• 'Ibis document describes a packed colum GC/PID method to separate and 
quantitate· the:£-,~, and £-xylene isomers plus benzene, toluene and ethyl 
oenzene in anilient air sar.iples. This rrethod consists of preconcentrating 
ambient air. sarn;;,les using a Tenax trap and then thermally desoroing t.'1e 
comp::,nents onto a. packed glass colwm tor analysis by PID. Air-actuated 
valves and data process.:i:ng llsing a data system. :rake t..'iis a highly autOTT11ted 
system~ 

Apparatus 

1. · Varian. Madel 6000 Gas. Chromatograph/HNU photoionizati-:in detector (GC/PID) 
system equipped with a Vista 402 Data System. 

2. A.. sampling and analysis valve system consisting of a 6-port and 4-i;ort 
valve, 1;a• x. 5• Ni trap filled with 60/80 II2Sh Tenax and an injection. 
syster.i for- standards as shown, in Figur.e l •. 

• 3., !1atheson MOdel 8240 Mass Flow concroller accurately calibrated in the 
5-100 cc/minute range and a Metal Bellows PUrnp for sampling. 

4. Gas-tight microliter syringes with on/off valves for injection of standard 
gas mixtures. 

Reacents and Standards 

1. SRM-1806 benzene 10 ppm in nitr~n standard. 

2. Chemical standards of highest purity available. 

3. Methanol ACS grade. 

4. stock solutions for standards. 



Table I 

Method Sensitivity and Precision -
Correlation R.S.D• 

Compound Coefficient Slope (Percent) 

Vinyl Chloride . 0.997 0.946 16 

Dichloromethane 0.999 0.975 s 
1,1-Dichloroethylene 0.991 U.966 6 

Chloroform 0.999 0.901 3 

l ,2-Dich l oroethane 0.999 1.054 7 

1,J,1-Tri chloroethane 0.999 0".989 9 

Carbon Tetrachloride (J. S/!;'9 0.980 6 

TrichloroethyTene 0~999 0.992 5 

Benzene· 0.998, 0.950. 10 

1,2-Dibromoethane 0.974 l.067 9 
.. .~~.~-

Tetrachl oroethylene 0.994 1.080 lO 

• R.S.D. - Relative Standard Deviation at 5 x LOO, n = 5 

. I 

LOO 
Detector ppbv 

PID 0.8 

ECO 0.6 

ECD 0.05 

ECD O.u2 

ECO 0.1 

ECD O•.OT •ECD O.CJUS 

ECD 0.02 

PIO 0.5 

ECO 0.00.5 -ECO 0.01 

• 
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Table I 

Method Sensitivity and Precision 
.! 

Correlation R. S. D,.. LOO 
Compound Coefficient Slope (Percent) Detector ppbv 

Vinyl Chloride . 0.• 997 0.946 16 PID 0.8 

Oichloromethane 0.999 0.975 !) ECD 0.6 

1,1-Dichloroethylene 0.991 U.966 6 ECD o.os 
Chloroform 0.999 0.901 3 ECD 0.,C,2 

1,2-0ichJoroethane 0.999 1.054 7 ECO 0. l 

l ,T ,l-Trichloroethane 0_999 0.989' 9 ECO O•. Ol 

Carbon Tetrachloride: _U;!i~9 0.980 6 ECD o. aos 

Tri ch 1 oroe.thy lene- 0•. 999 G.992 5 ECD. 0.02 

Senzene:- 0.998, 0 •.950. 10 PIO 0.5 

1,2-0ibromoeth~~~ 0.974 1.067 9 ECO o.oos 
ietrachl oroethylene 0.994 1.080 10 ECO 0.01 

-------------------- -----------------~---

,.. R.S.O. - Relative Standard Deviation at 5 x LOD, n = 5 
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Stock solutions are prepared by dilution of p.ire c.,emicals into methanol. The 
foll-::,,.ing volumes are diluted to 50 ml using a volill!le:ric flask. 

·' 

Stock Standard Gas Standard-ppnv Trap Standard-pµ.iv 
Conp,und ul/50 ml (10 ul/250 cc) (50 ul/200 cc) 

Benzene 182 40 10 
Toluene 217 40 10 
Ethyl benzene 250 40 10 
o-xylene 246 40 10 
iii-xylene 251 40 10 
~xylene 252 40 10 

• 
A 10 ul aliquot of the stock solution is injected into a 250 ml glass dilution 
bulb filled with zero air •. The bulb is heated in an oven at 40°C for 1 hour. 
After equilibration,.. a gas-tight syringe is used t.o inject 1.8 ppb to 7.2 ppb 
samples in ordei::. to construct a cal i.bration curve,. 'llle following data in 
:'able I was obtained.:: 

Table ! 

correlation R.S.D. at 5.4 ppb M.D.L. 
Compound S10£:! coefficient (percent) (I!;2) 

• ·!~.: •. 

aenzene 255 0.9998 1.3-· 0.5 
'!'Oluene 229 0.9996 5.6 1 
Ethyl benzene 182 0 • .9995 2.7 o.s 
£-Xylene 169 0 • .9987 L3 1 

• 
m-xylene 185 0 • .9982 3.5 1.- . 1-,...,. ,£_-xylene· .... tu•. 0-.9563 1.4 ... 

M.D.L. = Minimum Detectable Limit= Intercept+ {3 x R.S.D. x Intercept) 

Instrument Conditions 

C,,lurnn 10 ft x 2 mm i.d. glass 
5% SP1200/l.75% bentone on 100/120 
SUpelcoport 

Injector Temperature : 200°C 
Detector Temperature : l60°C 
Detector Range : Xl 
oetector Attenuation : X32 
PlD Lamp : 10.2 ev 
Valve Temperature : 180°C 
Flow Rate : 30 ml/minute helium 
QI/en Teirperature Program: l0°C for l minute 

10°C to 45°C at 8°/minute 
45°C to 100°c at 3°/minute 

https://SP1200/l.75
https://Standard-p�.iv
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Appara~us sh,:,r.m in Figure 1. 

1. With the 6-port valve in the •Fill Position" and the 4-port valve closed, 
the Teflon sampling line is attached to the Tedla!:' ~le bag. The sample 
line is t:..~en flushed for 5 ,minutes at a flow !:'ate~= 20 cc/minute. The 
isolated ~nax trap is cooled to 30°C during this initial flushing. 
(Relays 2, 3, 7, 8 off.) 

2. When flushing is oompleted, the 4-port valve is switched to the •Fill 
Position• and sanple is punp!d through the trap for 10 minutes at 20 cc/ 
minute. At the beginning of the trapping the inte!:'nal standard and 
calibratioo gas standard are injected through the in-line injector into 
the gas stream. (Relay 3 on.) · 

3. At the end of 10 minutes the Tenax trap is isolated {4-port valve closed) 
and t,.,-e. t.::ap heated to 210°c_ '!tui• sar.iple inlet is disconnected from the 
:edlar- sa.'!lple bag and C)nnected to t.'le. auxiliary- carrier. gas supply to • 
sweep out:. any residual sample· in ::.'le l.ines. (Relay J off, t..'len. Relay 8 
on.) 

4. The 6-90rt. valve is switched to the 'Sweep .?Osition~ allowing the carrier 
gas· to oe directed through. the 4-90rt trap valve which is still in. the 
isolated position. (Relay- 2 on.> 

5•. With the GC oven and data system ready the 4-port valve is switched to th:49 
"Fill POsition• and the data system. and the colwm teoperature program are 
started. (Relays 3, 7 on_) 

5. The cesulting chromatogram is analyzed and the ::esults quantitated and 
:abulatec;.. (See Figure 2_) 

Autor.iati0n of ::.bis system has been accomplished by use of ::elay switches/ 
automatically actuated valves and a 
the automation: 

data system. n:ie f-:,llCJFwing chart details • 

rime (Minutes) Relay en Relay Off 

o.oo 
0.01 

10.01 
10.10 
12.00 
13.00 
23.00 
24.00 

3 

8 
2 
3, 7 

2, 3, 7, 

3 

2, 3 
8 

8 

Relay 2 = 6-port valve 
Relay 3 = 4-port valve 
Relay 7 • da':.a system 
Relay 8 = Tenax trap heater 
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Appara:us sh?wn in Figure 1. 

1. With ~he 6-port valve in the •Fill POsition• and th~ 4-port valve closed, 
the Teflco sampling line i~ attached to ':.he Tedlar saq,le bag. The sample 
line is t-,en flushed for 5 minutes at a flow rate of 20 cc/minute. The 
isolated Tenax trap is cooled to 30°C during this initial flushing. 
(Relays 2, 3, 7, 8 off.) 

2. When flushing is o:>q,leted, the 4-port valve is switched to the •pill 
Position• and saq,le is ptllii)ed through the trap for 10 minutes at 20 cc/ 
minute. At the beginning of the trapping the internal standard and 
calibration gas standard are injected through the in-line injector into 
the gas stream. (Relay 3 on.) · 

3. At the end of 10 minutes the Tenax trap is isolated {4-p,rt valve closed) 
and tile t.=ap heated to 210°C- ':he· sar.iple inlet is disconnected from the 
':edlar- sample bag and connected to t,.'-Je auxiliar1 car=:ier gas supply· to 
sweep out. my residual sample in t.'"1e lines.. (:Relay 3 off, t.hen Relay 8 
on.) 

4. The 6-por't valve is switched to the •s..-e-:p ?osition• allowing the carrier 
gas to be directed through. the 4-i:ort trap valve- ·.ihich is still in the 
isolated. fOSition. (Relay- 2 on •. ) 

5•. With the GC oven and data system ready the 4-p::,rt valve is switched to the 
•Fill ?)sition• and the data system and the colllI!l'l teoperature program are 
started- (Relays 3, 7 on.) 

6. The :=esulting chromatogram is analyzed and the :esults quantitated and 
tabulatea_ (See E'iqure 2_) 

Autor.at:.ion o:c ::..-'11.s system nas ~en accompl isnea oy use -:ir :elay sw1.tcnes; 
automatically actuated valves and a 
the automation: 

data system. The f-:,llowing chart details 

'r'ime (Minufes) Relay Cll Relay Off 

0.00 
0.01 

10.01 
10.10 
12.00 
13.00 
23.00 
24.00 

3 

8 
2 
3, 7 

2, 3, 7, 

3 

2, 3 
8 

8 

Relay 2 
Relay 3 
Relay 7 
Relay 8 

= 
= 
= 
= 

6-port valve 
4-port valve 
da':.a system 
Tenax trap heater 
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Figure 2 

Standard Ar01T1atic Mixture 
lOppb/eomponent 

Attenuation x 16 
Range x 1 

1 

I 
. J 

l 
j 

:"r----,,,,J
l 
' I 
I 

Compound 
10 DPb each 

r. Benzene, 
2·_ Toluene, 
J_ Ethy,1 benzene· 
4·. 2,-xylene 
5. m-xylene 
6. £-.xylene 

Retention Time 
:ninutes 

9.114 
13_367 
18.834 
19. 766 
20.350 
21.404 

• 

• 



Figure 2 

Standard Arai'latic Mixture 
lOppb/component 

Attenuation x 16 
Range x 1 

Compound
10 ::ipb eacn 

1•. Benzene· 
z·_ Toluene· 
3. Ethy,1 · benzene 
4. 2,-xylene 
5. m-xylene 
6. [-.xylene 

Retention Time 
minutes 

9.114 
13.367 
18.834 
19.766 
20.350 
21. 404 



ATTACHMENT 3 

SCREENING QUESTIONNAIRE FOR CATEGORY II LANDFILLS 

SITE OWNERSHIP 

Site name 

Site location 

Site address 

• Nearest Cross Streets 

Current site owner 

Street address 

Mailing address 

ContactPerson Telephone Number 

Previous site owners 

Provide the name and mailing address of all the previous site owners with the most recent 

• 
owner firsL (Attach additional pages if necessary.) 

Owner . Owner 

Mailing Mailing 
Address Address 

Dates Dates 

Owner Owner 

Mailing Mailing 
Address Address 

Dates Dates 



Company performing site maintenance 

Mailing address 

Contact person Telephone number 

SITE HISTORY 

Date site started receiving waste: 

Percent of site filled by: 

January 1. 1960 January 1. 1970 

January 1,1980 Today 

Was.the·waste·received by this sire-ever burned on a routine basis? YES NO 

If yes. provide the following: • 
Date site staned burning on a routine basis; 

Date- site stopped burning· orr a routine basis:: 

Has landfill gas migration ever been detected off site? YES NO 

Ifyes, describe the event(s) in detail including date(s). (Attach additional pages if 
necessary.) 

• 



Company performing site maintenance 

Mailing address 

Contact person Telephone number 

SITE HISTORY 

Date site started receiving waste: 

Percent of site filled by: 

January 1. 1960 January 1. 1970 

January 1,.1980 Today 

Was.the'waste·received by ,his site-ever: burned on a routine basis? YES NO 

If yes. provide the following: 

Dare site staned burning on a routine basis: 

Date· site stopped burning'on a routine basis:: 

Has landfill gas migration ever been detected off site? YES NO 

If yes; describe the· event(s) in detail including date(s). (Attaeh additional pages if 
necessary.) 



Have land.till gas odors ever been detecte4 off site? YES NO 

If yes, describe the event(s) in detail including date(s). (Attach additional sheets if 
necessary.) 

• Has any landfill gas, ambiem:.air, .or gas migration testing ever been conducted at the 
site? YES. ::--:ro 

Ifyes,.summarize the· testing and the results including date(s). (Attach additional sheets 
ifnecessary.) 

Has this site ever been subject to any enforcement action by any Federal, state, or local 
agency as a result of underground gas migration or gaseous emissions to the atmosphere? 

YES NO 

If yes, snmmarb::e the enforcement action(s) and reason(s) including date(s). (Attach 
additional sheets ifnecessary.) 



., .. -:_.,'._.,._ . 

SITE DESCRIPTION 

Type of fill (Circle appropriate line) 

Canyon Pit 

Area (Trench) Other-Describe 

Provide estimate for: 

Total Site Acreage Waste Disposal Area Acreage 

Volume ofWaste (cubic yards) Quantity of Waste (tons) 

Minimum Depth of Waste (feet) Maximum Depth of Waste (feet) 

Average DepthofWaste (feet) •Average,Thickness OfExistingTop Cover (feet) 

DoesThis·Site·Have A Liner? YEs· NO 

If Yes. Describe: 

Type of Cover Material 

Provide a map to scale showing. the boundaries of the total site and the waste disposal 
area_ 

WASTE DESCRIPTION 

Estimate of Solid Waste Received (Total of entries for residential, commercial, 
industrial, demolition, and other should add up to 100%.) 

% Residential % Commercial 

% Industrial % Demolition 

% Other 

Describe material under "other" and give its percentage. 

Material Percentage 



SITE DESCRIPTION 

Type of fill (Circle appropriate line) 

Canyon Pit 

Area (Trench) Other-Describe 

Provide estimate for: 

Total Site Acreage Waste Disposal Area Acreage 

Volume of Waste (cubic yards) Quantity of Waste (tons) 
. 

:Minimum Depth of Waste (feet) Maximum Depth of Waste (feet) 

Average Depth- ofWaste (feet) 

Average Thickness OfExisting Top Cover (feet) 

Does This Site Have A Liner? YES NO 

IfYes,. Describe: 

Type of Cover Material 

Provide a map to scale showing the boundaries of ,he total site and the waste disposal 
area. 

WASTE DESCRIPTION· 

- -·----- Estimate.of.Solid.Waste.Received (TotaLofenn:iesJo:c.~side.nti.al, commercial, __ --~ 
industrial, demolition, and other should add up to 100%.) 

--~ 

% Residential % Commercial 

% Industrial % Demolition 

% Other 

Describe material under "other" and give its percentage. 

Material Percentage 

https://TotaLofenn:iesJo:c.~side.nti.al


Were liquids ever accepted at this site? YES NO 

Ifyes, describe all liquids received,·their corresponding volumes and the disposal 
methods employed such as injection, evaporation ponds, containers, codisposal, etc. 

· (Attach additional sheets if necessary.) 
Liquid Gallons Disposal method 

• 
Were hazardous wastes in greater than household amounts ever accepted at this site? . 

YES NO 

If yes, describe all hazardous wastes received and the corresponding volumes. (Attach 
additional sheets if necessary.) 
Hazardous 'Nasre Volume-



SURROUNDING LAND USE 

Give the distance in miles (to the nearest 0.01 mile) to the nearest: 
Occupied building Describe the Building and Use 

Residential Area School 

Hospital Park 

Shopping Center Business 

Public Thoroughfare 

Provide an aerial photograplt or topographic map showing the surrounding area within. two • 
miles ofthe solid waste disposal site.' s perimeter. Tne·phocograph or map must identify 
ill land uses in me area and hignlight areas or hign popuiarion such as housing, schools, 
restaurants, and shopping centers. For areas that are currently undeveloped, the proposed 
land uses mustbe shown. 

ADDITIONAL INFORMATION 

Attach a copy of any waste discharge permits under which the site operated. 

Please provide any comments or additional information which you feel will assist in 
evaluating your site .. 

AretheI"e" any inhabited buildings·within· 2000 feet ofthe site- perimeter? YES. NO 

If yes,. give the building use; and its distance from the site perimeter: 



SURROUNDING LAND USE 

Give the distance in miles (to the nearest 0.01 mile) to the nearest: 
Occupied building Describe the Building and Use 

Residential Area School 

Hospital Park 

Shopping Center Business 

Public Thoroughfare 

Provide an aerial photograph or topographic map showing the· surrounding area within. two 
miles ofthe solid waste disposal site: s perimeter-. The·phorograph or map must identify 
ill land uses in tile :rreaanci highlight areas of high population such us housing, schools, 
restaurants, and shopping centers. For :rreas that :ire currently undeveloped, the proposed.. 
land uses must be shown. 

ADDmONAL INFORMATION 

Attach a copy of any waste discharge permits under which the site operated. 

Please provide any comments or additional information which you feel will assist in 
evaluating your site;. 

Are:there :my ·mb.aniretl.imrlrliilgs-within·2000feet'ef~~e:r:ime~L~.->S-N.........O,_____~ 

If yes, give"the· building use; and its distance from the site perimeter: 
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CHAPTER __ 

An act to repeal and add Section 66796.54 of the 
Government Code, and to repeal and add Section 41805.5 
of the Health and Safety Code, relating to solid wa;;te, and 
declaring the urgency thereof, to take effect 
immediately. 

LEGISLATIVE COUNSEL'S DIGEST 

AB 3374, Calderon. Solid waste: disposal sites; air 
monitoring: water pollution reports. 

(1) Existing law requires the State Water Hcsources 
Control Board to submit annual reports on or before July 
l, 1988, July 1, 1989, and July 1, 1990, on the exlent arul 
effect on water quality of hazardous wastes in soliiJ waste 
disposal sites, with recommendations on needed actions 
to protect water quality. 

This bill would change the dates that the report~ are 
clue from the board to January 1, 1989, January l, 1000, 

· and January 1, 1991, respectively. 
(2) Existing law requires solid waste disposal siJes to 

sub1nit a solid waste assessment report to the bomd of the 
air pollution control district or the air quality 
management district by January 1, 1987. The district 
board is required to examine the report and notify the 
State Department of Health Services and the California 
Waste Management Board if the district board 
determines that hazardous waste is migrating inlo the uir. 
The State Air Resources Board is required to submit a 
•report to the Legislature on or before July 1 of l 988, 1989, 
and 1990, concerning hazardous waste in solid w,1:.le sites. 

This bill would repeal those provisions aud would 
instead require the owner of a solid waste disposal site, as 
defined, to submit a solid waste air quality assessment test 

· report, as specified, to the district on or before July l. 
1987. The hill would also require the owner of an inacliye 
solid waste disposal site, except as specified, lo sulnnit n 
screening questionnaire to the district on or before 
November 1. 1986, and to submit specified iofoarn,~li~m 

questionnaire by the district. The bill would require the 
state board lo develop guidelines for the test report and 
evaluation of the screening questionnaire by February l, 
1987, and lo develop the screening questionnaire by 
October l, 1986. 

The bill would authorize a district to exempt a site from 
these provbions and to reevaluate the status of a solid 
w~ste disposal site and require the submission or revision 
of fl test report. 

Adistrict \w,uld be required to evaluate all test reports 
for cornpliuuce with the state board's guidelines. The bill 
would require the district to take appropriate remedial 
a~tion if the dishict determines, after evaluating the test 
report and co!1sultation with the department and the 
Oi4lifornia \Va~te Management Board, that the levels of 
specified air contaminants, as defiried, pose a health risk 
or a threat to the environment. 

The bill would delete the requirement that the state 
board !il,hmit a report to the Legislature by July l, )990. 

(3) The bill wpuld incorporate additional changes to 
Section 66796.54 of the Governn1e11t Code proposed by 
AB 3088, if this bill and AB 3088 are both enacted and this 
bill is enacted last. 

(4) The California Constitution requires the state to 
reimburse local agencies and school districts for certain 
costs nrnndated by the state. Statutory provisions 
establish procedures for making that reimbursement, 
including lhe creation of a State Mandates Claims Fund 
to pay the costs of mandates which do not exceed $50,000 
stalewide and other procedures for claims whose 
stutewide costs exceed $500,000. 

This bill would impose a state-mandated local program 
by requiring cities, counties, and·districts which own a 
solid waste disposal site or an inactive site to submit a 
.specified test report and by requiring air. quality 
management districts and air pollution control districts to 
evaluate these reports and take specified. actions. 
· The Lill would provide that reimbursement shall be 
made pursuant to those statutory procedures and, if the 
slutcwide cost does not exceed $500,000, shall be payable 
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certain costs, the bill would provide that no 
reimbursement is required for a specified reµ:;o!l, 

(5) The bill would declare that it is to tit~~ effect 
immediately as an urgency statute. 

The people of the State of California do enact a~ follows: 

SEC.'TION 1. Section 66796.54 of the Goyeplment 
Code is repealed. 

SEC. 2. Section 66796.54 ls added to the Coy~nmle,1t 
Code, to read: 

66796.54. (a) On or before January 1. 1980, January l, 
1990; and January 1, 1991, the State Water n~~ourccs 
Control Board shall submit a report to the Legislature 
summarizing the extent of hazardous waste ill solid waste 
disposal sites and the potential effects these haz,trdou~ 
wastes may have upon the quality of waters of ihe state, 
and recommending actions needed to protect the quality 
of water. Each report shall summarize the ~,1ta from 
those solid waste water quality assess1nenl test reports 
which have been submitted on or before January l of the 
preceding year to California regional waler quality 
control boards pursuant to Section 13273 of the Water 
Code, and shall evaluate the accuracy of the soli(l wasle 
water quality assessment tests conducted. 

(b) On or beforeJuly l, 1988, and July l, 1989, the Slate 
· Air Resources Board shall submit a repm:t to the 
Legislature summarizing the extent of hazardous waste 
in solid waste disposal sites and the potential effects these 
hazardous wastes may have upon the ambient uir quality 
of the state, and recommending actions npeded to 
protect the quality of air. The reports submitted on July 
1, 1988, and July l, 1989, shall summarize the" dut,} from 
the solid waste air quality assessment lest reports 
submitted to air quality maintenance districts and nir 
pollution control districts on or before July l, 198'/, and 
Jmmury l, 1988, respectively, pursuant to Sediou 41805.5 

-5- AH 3374 

667l)6.5,t. (a) OnorbeforeJanuar)' 1, 1989,January I, 
1990, an<l JaHu!;rf 1, 1991, the State Water Uesources 
Control lloµr..l ~hall sub1nit a report to the Legislature 
s411un1uiziflg ll!~ extent ofhazardous waste in solid waste 
disposµI sile's and the potential effects these hazardous 
wµstes may have upon the quality of waters of the state, 
and recom11,e11ding actions needed to protect the quality 
of water. Each report shall summarize the data from 
those solid waste water quality assessment test reports 
which haye lJeen submitted during the preceding year to 
California regio,rnl water quality control boards pursuant 
to Section 132'13 of the Water Code, and shall evaluate the 
;tcqirucy of Lhe ~olid waste water quality assessment tests 
conducted. 

(b) · On or before July 1, 1988, andju)y 1, 1989, the State 
J\ir llc:;ou1 ces Board shall submit a report lo the 
Legislature sqmmarizing the extent of hazardous waste 
in solid waste disposal sites and the potential effects these 
hµz1u-dou~ wastes may hnve upon the umbient air quality 
of the stµtc, and recommending actions needed to 
protect the quality of air. The reports submitted on July 
l, 1~88, and July 1, 1989, shall summarize the data fro1n 
the solid waste air quality assessment test . reports 
submiUed to air quality maintenance districts and air 
pollution contiol districts on or before July 1, 1987, and 
January l, 1988, respectively, pursuant to Section 41805.5 
of the Health and Safety Code, and shall evaluate the 
accuracy of the solid waste assessment tests conducted. 

SEC. 4. Section 41805.5 of the Health nnd Safety Code 
is 1·epealed.

;; SEO. 5. Section 41805.5 is added to the Health and 
$nfcly Gode, to read: 

41805.5. (a) Except as provided in subdivisions (b) 
and (e}i the owner of a solid waste disposal site shall 
submit lo lhe district on or before July 1, 1987, a solid 
waste air quality assessment test report that contains nll 
of the following: 

of the -Ith and Safety Code, and shall •duute the ( l) Tcsl ..liksults lo determine if there is nny 
accurnc>"'ff .the solid waste assessment test'!IP!onducted. m1<k1gro1111-1mdfill gus migration beyond e solid-c,r.-r• 'l <'~~•·I~ .. ~f.'7flf. I.A ie n,l,1,-,1 t" thA {'.n11f••·11,ni:•.11I wa!ile dispo:i,,I site's perhnetcr. · . · . 
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certain costs. the bill would pr6vide H~ut no 
reimbursement is required for a specifi~d rell~o~1, 

(5) The bill would declare that it is to tal,f effect 
immediately as an urgency statute. / · 

Tlu, people of the State of Caldornia do e1act as lo!/ows: 

SEC.TiON 1. Section 66796.54 of the GovJrnment 
Code is repealed. '! · · ·j · 

SEC. 2. Section 66796.54 is added to the Cov1n1rne,1t 
Code, to read: J1 , 

66796.54. (a) On or before January l, 1980 J~nuary I,
1 

1990, and January 1, 1991, the State Water n~~ot1rces 
Control Doard shall submit a report tJ tho Legislah1rc 
smnmarizlng the extent ofhazardous w~ste in solid waste 
disposal sites and the potential effects! these hl'zardous 
wastes may have upon the quality of w~ters of l~1e ~tale, 
and recommending actions needed to ptotect thp qt\ality 
of water. Each report shall summari~e the ~Ma from 
those solid waste water quality assess,µent tes~ reports 
which have been submitted on or befor~ January l of the 
preceding year to California regional waL~r! quality 
control boards pursuant to Section 13~3 of Ll~e Waler 
Code, and shall evaluate the accuracy of the 1Jolj(l waste · 
water quality assessment tests conduc~ed. ' 

(b) On or beforeJuly 1, 1988, and July 11 1989 tlie Slate 
· Air Resources Board shall submit ~ report 

11 
to the 

Legislature summarizing the extent of hazardous waste 
in solid waste disposal sites and the potential cfft1cts these 
hazardous wastes may have upon the ambient air quality 
of the state, and recommending aJtions n¢eded to 
protect the quality of air. Tho reports fub~ilto~I on July 
l, 1988, _and July 1 !989, sh_all summa~ize (he (futi~ from1 

the sohd waste air quahty assessment 1 lest report~• 

submitted to air quality maintenuncJ district~ and air 
pollution control districts on or bcfor~ July l, l 987, and 
Junuury I. 1988, respectively, pursuanljlo Scdiqn 41801>5 
of the r ,Ith and Safety Code, and ~hall ·aluate tlw 
n~n....... ,..•.••r th,,. •mlfrl wnste assessment tesl:. ,:onducted. 

tiff/~.5·&. (a) On or before Januar)' 1, 1989, January I, 
1990, un<l Ja,!u\lrY 1. 1991, the State Water l\esources 
Control BoarJ ~hall sub1nit a report to the Legislature 
sn11•m!liizing th~ extent of hazardous waste in solid waste 
disposµI sile's and the potential effects these hazardous 
wµsles may liave upon the quality of waters of the state. 
and recomn1euding actions needed to protect the quality 
of wateL E.1ch report shall summarize the data from 
those solid waste water quality assessment test reports 
which haye l,eela submitted during the preceding year to 
C11lifornia regional water quality control boards pursuant 
to Seclion 1327:3 of the Water Code. and shall evaluate the 
acc~nµcy of lhe ~oHd waste water quality assessment tests 
conducted. 

(b) On or before July 11 19881 and July l. 1989, the State 
4ir Hci;oui ces Board shall submit a report lo the 
Legislature :mmanarizing the extent of hazardous waste 
in !jolid w11:;le disposal sites and the potential effects these 
hazardous wnstes may have upon the ambient air quality 
of tit~ sl;lle, und recommending actions needed to 
pfolcct the quulity of air. The reports submitted on July 
1, 1~88, and July 1. 1989. shall summarize the data froan 
the solid waste air quality assessment test reports 
submitled lo air quality maintenance districts and air 
pollution control districts on or before July l, 1987, and 
January l, 1988, respectfvely, pursuant to Section 41805.5 
of the l Jeahh and Safety Code, and shall evaluate the 
accuracy of lhe solid waste assessment tests conducted. 

SEC. 4. Section 41805.5 of the Health und Safety Code 
is repealed. 

;'. SEC. 5. Section 41805.5 is added to the Health and 
Sufot y t~ock,, to read: 

'0805.5. (a) Except as provided ·in subdivisions (b) 
un<l (c). the owner of a solid waste disposal site shall 
suhmil to lhe (listrlct on or before July 1, 1987, a solid 
wasle air quality assessment test roport that contuins nil 
of the followiug: 

( I) Tesl results to determine if there is uny 
mHlergroun. ,1mdfill gus migration hcyond · ~ solid 

l ~ )I ~!•·••'"" .,.,,._:w,n,.o,.1J1 .. 
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ambient air a<Uacent to the solid waste disposal site to whether µn exemption should be granted to the site. 
deternline the effect of the site on air quulil y. (d) On or before February l, 1987, the state board, in 

(3) Chemical characterization test 1:esults to 
determine the composition of gas streams irmnfldiately 
above the solid waste disposal site, or immediately above 
the solid waste disposal site and withJn the solid waste 
disposal site, as appropriate, as determined hy the 
district. 

(4) Any other information which the distdc:t board 
may require, by emergency regulation. 

The solid waste air quality assessment test report sh,ill 
be prepared in accordance with the guidelines developed 
by the state board pursuant to subdivision (d) . 

(h) The owner of am inactive solid waste disppsal site 
shall complete and submit the screening questionnaire, 
developed pursuant to subdivision (e), to the dbtrict on 
or before November 1, 1966, unless the owner is required 
to submit a report containing the same information 
specified in subdivision (a) pursuant to a fede.-al, r.tuto, or 
district order, or unless exempted pursuant to subdivision 
(c). The district shall evaluate the submitted screening 
questionnaires in accordance with the guidelines 
developed pursuant to subdivision (e) und shall 
determine whether the owner of the site be reqllired to 
submit all, or a portion of, the information required to be 
reported in a solid waste air quality assess1nent test 

· report. The district shall notify the owner in wripng on 
or before January 1, 1987, of the information identified in 
subdivision (a) to be submitted for the she. After 
receiving this notification, the owner of the inacl ive solid 
waste disposal site shall submit a solid waste air qunlity 
assessment test report containing tho required 
information on or before January 1, 1988, to the district. 

(c) A district may exempt from subdivisions (a) and 
(b) a solid waste disposal site or inactive solid wa:;le 
disposal site which hus accepted or now contains only 
inert and nondecomposable solids. To receive an 
exemption, the owner of the site shall submit, on or 
before November I, 1986, a copy of all permits, all waste 
.-lisdmn:m reauiremcnts nertinont to the site, 1mu uny 

coonlinaliml with the districts, shall develop and publish 
tes~ guidelines for the solid waste air quality assessanent 
report specifying the air contaminants to be tested for 

. i.nd identifying acceptable testing, analytical, and 
r~porting methods to be employed in com,Pleting the 
report. 

(c) On or before October 1, 1986, the state board, in 
coordination with the districts, shall develop and publish 
a :;crccniug questionnaire for inactive solid waste disposal 
~iles and guidelines for evaluating the questionnaire by 
the districb pursuant to subdivision (b). The screening 
questionnaip! ~nd guidelines shall require an inactive 
~olid waste disposal site to be evaluated based on the 
nature nnd uge of materials in the site, the quantity of 
materials in the site, the size of the site, and other 
i.p[nopriatc factors. The guidelines for evaluating the 
screening questionnaire shall require a district to weigh 
heavily the proximity of the site to residences, schools, 
and other sensitive areas, and to pay particular attention 
to potential adverse impacts on facilities such as hospitals 
and schools, and on residential areas, within one rnile of 
the site's pprimeter. . 

(t) A distdct may reevaluate the status of a solid waste 
disposal site, including sites exempted pursuant to 
~ubdivision (c) ~ and require the owner to submit or revise 
a solid waste air quality assessment test report after 
January 1, 1987. The district shall give written notification 
fo the owucr of the solid waste disposal site that a solid 
wusle air quality assessment test report is to be sub1nitted, 
or that the existing report is to be revised, und th~ date 
by which the report is to be submitted. - ·_ 

(g) A Jisldct shall evaluate any solid waste air quality 
assessment test reports submitted pursuant to 
subdivisions (a), (h), and (f), and determine if the 
report's te:;ling, analytical and reporting methods comply 
wilh the guidelines developed pursuant to subdivision 
( d). If the districl determines that the solid waste air 
qua\it y u~:wssment test . report complies with the 
<>ui,L~lirn!!L ii shall evaluate the datu. If the district 
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determines, after evaluation of the report and 
consultation with the slate department and theCaliforni1\ 
\Vaste Management__ Board, that levels of on~ or more 
specified air contaminants pose a health rbk t,o human 
beings or a threat to the environment, the ,lislrict shall 
take appropriate remedial action. 

(h) If a district determines that a solid waste air 
quality assessment test report does not coinply wHh the 
guidelines developed pursuant to sul>divi:iio11 (d), tho 
district shall provide the owner of the site willi a written 
notice specifying the inndequacies of the report and shall 
require the owner to correct the deficiencies and 
resubmit the report by n date determined by the dishict. 

(i) For the purpose of this section, the following 
definitions apply: 

(1) "Inactive solid waste disposal site" means a solid 
waste disposal site which has not receivc£11111y solid waste 
for disposal after January l, 1984. 

(2) "Landfill gas" means any untreate~I, raw gas 
derived through a natural process from the 
decomposition of organic waste deposited in a solid waste 
disposal site or from the evolution of volatile species in 
the waste. 

(3) "Perimeter" means the outer boundflry of the 
entire solid waste disposal site property. 

(4) "Solid waste disposal site" means a pl,1ce, location, 
tract of land, area, or premises in use, or which has been 
used, for the landfill <lisposnl of solid wusle, as defined in 
Section 66719 of the Government Code, or hazardous 
waste, as defined in Section 66714.8 of the Goveuuncnt 
Codo, or both. 

(5) "Specified air contaminants" means :;ubstancos 
determined to bo air contaminants by the slate honul in 
coordination with the districts. The stalt: board and tho 
districts shall consider determining the following 
compounds to be air contaminants for purposes of this . 
paragraph: benzene, chloroelhene, 1,2-dibrninoethane, 
l,2Ahloroethane benzyl chloricle,ahlorobcnzene 
dicftlrrobenz,enc, l ,l-dichloroethcnc, "'-hloroirwl lu111-

1 1 ,. · - 1----1~ 1•••A~~ ... , .. .,.,lfi,IP ,,~1.-ai:hl,,rot:lhvlcne, 
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taichloroethyltme, trlchloromethane, xylene, and any 
other substun<,:i:1 deemed appropriate by the state board 
or il disl.-ict. 

SEC. 6. · ~eclion 3 of this bill incorporates changes to 
:,~clion 66796.54 of the Government Code proposed by. 
both this hill and AB 3088. It shall only become operative
if (1) both bills nre enacted and become effective on or 
lwfmc Jum1ary l, 1987, but this bill becomes operative 
first, (2} thi~ bill repeals and adds Section 66796.t>4 of the 
Goyernmont Code and AD 3008 runcnds·section 66106.34 
of the Government Code, and (3) this bill is enacted after 
AB 3008, in which case Section 66196.34 of the 
Goyenu,1eiit Code, as added by Section 2 of this bill, shall 
remain operative only until the operative date of AB 
3008, at which time Section 3 of this bill shall become 
operaliye. 

SEC. 'I. llclmbursement to local agencies and school 
districts for costs mandated by the state pursuant to this 
act shall be made pursuant to Part 7 (commencing with 
Sectiou l'/500) of Division 4 ofTitle 2 of the Government 
Code and, if the statewide cost of the claim for 
reimburse1nent does not exceed five hundred thousand 
dollan ($500,000), shall b~ made from the State Mandates 
Claims Fund, except that no reimbursement is required 
by this net pursuant to Section 6 of Article XIII B of the 
California Constitution for the cost of the program or 
level of service mandated by this act that the local agency 
Ol' school di~lrict has the authority to levy service charges, 
fees, or assessments sufficient to pay that cost. 

SEC. 8. This oct is an urgency statute necessary for 
the lmmedlute preservation of the public peace, health, 
or safely vvithln the meaning of Article IV ·or the 
Constitution and shall go into immediate effect. The fucts 
constituting the necessity are: 

lo order lo fully and fairly i.Inplement the provisions of 
Chapter 1532 of the Statutes of 1984 relating to disposal 
of lrn:L.a.ul_ous waste, and to implement the reporting 
rcquit c.nts of this act. as quickly as •sible, it is 
nccc~stlfy thnl this act take effect,immediaty. 

https://66196.34
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determines. after evaluation of/ the r~port and 
consullution with the state depurtme~lt and Lhb California 
\Vaste Management.. Board, that Jeye)s of t)iw or more 
specHled air contaminants pose a Health rbj, ~o human 
beings or a threat to the environm4nt, Uw <hslrict shall 
take appropriate remedial action. i : 

1 

(h} If a district determines th~t a soHJ) waste air 
quality assess1nent test report does bot co111tily with lhc 
guidelines developed pursuant to !subdivb/Ln (d). the 
district shall provide the owner of the site w~th a \Vrillcn 
notice specifying the inadequacies df the rep~ffl and i;hall 
require the owner to correct t~e defic~encics and 
resubmit the report by a date determined b~ ti~~ district. 

(i) For the purpose of this s~ctio1l, ll~r following 
definitions apply: ! . / 

(l) "Inactive solid waste disposal site·· n~carn, a solid 
waste disposal site which has not reqeivccl a,. iy solid wosle 

1for disposal after January 1, 1984. / ' 
1 

(2) "Landfill gas" means any/ untreatb~I. raw gas 
derived through a natural process ! from the 
decomposition oforganic waste deposited in a solid waste 
disposal site or fron1 the evolutio•~ of volatile species in 
the woste. i / 

(3) "Perimeter" means the miler boundary of the 
entire solid waste disposal site prdper~y. · . 

(4) "Solid waste disposal site .. ~ean~ a p~µce, location, 
tract of land, area, or premises in use, or wl~ich has been 
used, for the landfill <lisposnl of solid wuslc, 1a1; defo1e<I in 
Section 66719 of the Government Code, ~)r hazardous 
waste, as defined in SecUon 66714;.6 of tlw;G(,vernuicnt 
Codo, or both. / .• ; 

(5) "Specified air contmninan~s" mcm:is :.ubstanc,is 
determined to bo air contaminant~ by tho flato hourd in 
coordination with the districts. Tl~e stutc hoard and tho 
districts shall consider determining the following 
compounds to be air contuminan:ts for purposes of this . 
paragraph: benzene, chloroelhe1je, 1,2-dihrnmoel hane, 
1,2- · ·hloroethane bcnzyl chldride, chlllrnbonzcne. 
...1:,.L · ....,..h,,.11•,.,,1111 1.1-dichlorooth~ne, , .. L:I dornrnd l11111t 

AB 3374-9-

tcichloroelhyJ~ne, trlchloromethane, xylene. and any 
other substun~e deemed appropriate by the state board 
or a di!itdct. 

· SEC. 6. ·. ~ecUon 3 of this bill incorporates changes to 
Section 6679q.~◄ of the Government Code proposed by . 
both this hill 11nd AB 3088. It shall only become operative 
if ( l) Loth bills nre enacted and become effective on or 
Lefort} Jun.uury 1, 1987, but this bill becomes operative 
first, (2} thl~ hill repeals and adds Section 66796.54 of the 
Government Code and AB 3088 amends Section 66106.34 
()f the Govcrp(flent Code, and (3) this bill is enacted after 
AD 3008, io which case Section 66796.M of the 
GovonHucht Code, as added by Section 2 of this bill, shall 
remain opcrnlive only until· the operative date of AB 
3006, at which time Section 3 of this bill shall become 
opernliyc. 

SEC.'/. llchnbursement to local agencies and school 
dislricl:i for costs mandated by the state pursuant to this 
act shall he made pursuant to Part 7 (com111encing with 
Seclion 1'1500) of Division 4 ofTitle 2 of the Government 
Codo and, if the statewide cost of the claim for 
reimbun,ement does not exceed five hundred thousand 
dollars ($500,000), shall b~ made from the State Mandates 
Claims Fund, except that no reimbursement is required 
by this net pursuant to Section 6 of Article XIII B of the 
California Constitution for the cost of the program or 
levd of i;ci·vice mandated by this act that the local agency 
<n school district has the authority to levy service charges, 
foes, or U:i:;essments sufficient to pay that cost. 

SEC. 6. This act is an urgency statute necess:iry for 
tho immedlute preservation of the public peace. health, 
or sufoly wlthln the meaning of Article IV ·or the 
Conslilulion und shall go into immediate effect. The facts 
constituting the necessity are: 

In order lo fully and fairly hnplemcnt the provisions of 
Chaple.- io3~ of the Statutes of 1984 relating to disposal 
of lun:ar,lous wostc, and to implement the reporting 
rcquire. ,nts of this act. as quickly as ... ~,;sible, it is 

'"'·• •I,;., nt>t tnke effect immedi. Jy. 

https://66106.34
https://66796.54


Landfill Gas Report to APCO 

Summary of Test Results (See attached Disposal site Report) 

Disposal site description
Gas collection system 
Area map 

• 
Sunounding land use 

Current 
Proposed 

Monitoring System 
Disposal site map 
Well locations 
Probe· descriptions 
Eauipment descrintions 
Analysis.methods~ 

Results: 
Ambient air 
Gas characterization 
Off site migration 
Quality Assurance 
Photographs 

• 
Remedial Action 

Ordered 
Results 



- • .. '9
IHSPO,Al, SITE UJ~RT 

Disposal site Name: 

Location (Latitude and Longitude or UTM coon.linates); 

AMBIENT f\lR SAMPLING 
Concenfrations, pph 

UPWIND DOWNWIND BACKGROUND 
Si1c l Site 2 Site l Site 2 Background 

Laboratory 

COMPOUND 
Detection Limits, 

. ppb 

Vinyl Chloride 

Benzene 

Ethylene Dibromide 

Ethylene Dichloride 

Methylene Chloride 

Perchloroethylene 

Carbon Tetrachloride 

Methyl Chlorofonn 

Trichloroethy lene 

Chlorofonn 

Methane 



•◄ 

CHAIN OF CUSTODY RECORD 

__.REPORTING AGENCY: 

STATION ADDRESS: 

STATION NAME: 

STATION OPERATOR:* 

Reltnqu1shed By:* 

• Relinquished Sy:s 

?.ec::n vea ,or Laoorat.ory 3y: • 

!-tethoo. or Sh1 pmen't:. 

I Received Sy:*
I 
I 
I Received By:• 
I 
I 

bate/Time 

Oate/Tlme 

Date;i1me 

TO BE COMPLETED BY LABORATORY 

lABORATORY NO • 

• 
. DISPOSITION: 

IMMEDIATE SECURED 
ANALYSIS l=I IDID,_____ YES 1-1 

NO l=I 

* Print name after signature. 

Afr Resources Board 
Laboratory Services Section 
1309 T Street 
Sacramento, CA 95814 




