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Introduction

A request for a waiver to permit use of 107% Ethanol in gasoline (''gasohol")
is being considered by EPA-Mobile Source Enforcement Division (MSED).

The Emission Control Technology Division (ECTD) in Ann Arbor, MI was
requested to assist MSED by testing ten vehicles on two gasoline fuels

and three gasohol fuels. In addition, ECTD directed Southwest Research
Institute (a contractor laboratory) to test thri? vehicles on the five
fuels plus other fuels containing MTBE and TBA.= EPA-ORD was requested
to provide more extensive emission data on two test vehicles.

The Administrator's decision must be made within 180 days of receipt of 2/
the application for waiver otherwise the waiver is automatically granted.—
The decision date for this waiver is December 16, 1978. Testing support
.from MSAPC was requested on September 28, 1978. Vehicles and fuel were
acquired and vehicle tests began October 16 and were completed on Novem-—
ber 20. Because of the limited time available, duplicate tests of each
vehicle/fuel combination were planned with retesting for void tests to

be done only on a time available basis.

Summary

Eleven vehicles (4 three-way systems and 7 oxidation catalyst systems)
were tested on five fuels. A summer grade gasoline was selected as the
base fuel and was used both before and after testing on the two commercial
gasohols. Indolene and a gasohol fuel containing Indolene and Ethanol
were the other two fuels. All gasohol fuels used in this program
contained 10 percent Ethanol (by volume). Duplicate tests were planned

on four fuels and four tests were planned on the base fuel.

The test procedure was similar to the standard FTP test normally run on
certification vehicles. Some deviations from this procedure were
required in order to acquire additional data, such as cannister weights.
Also, void test criteria were adjusted when appropriate and when engi-
neering judgement could be used to verify the integrity of the results.

In the following list comparisons of each gasohol fuel are made with the
appropriate base fuel:

1. Gasohol fuels increased evaporative HC emissions an average of 49
to 627 on the eleven vehicles tested.

2, The two mixed gasohol fuels (gasoline mixed with 107 Ethanol)
decreased exhaust HC by about 97 on all vehicles. The blended
gasohol fuel (gasoline blended with 107 Ethanol for correct vola-
tility) increased exhaust HC by an average of 247 on all vehicles.

3. Total HC (evap. & exhaust) for 3.3 trips per day increased 11 to 32
percent with the gasohol fuels.

1/ Methyl tertiaFy butyl ether and tertiary butyl alcohol are other
fuel additives for which waivers have been requested.

2/ .Sec. 211(£f)(4) of the 1977 Clean Air Act Amendments
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4. Evaporative emiésions contained about 0.6 grams Ethanol and 3.3 to
5.4 grams HC (as CH1 85) with the gasohol fuels.3
5. CO emissions decreased 20 to 34 percent with the gasohol fuels.
6. NOx emissions increased 6 to 11 percent with the gasohol fuels.

7. Fuel economy (by carbon balance) decreased 1 to 5 percent with the
gasohol fuels,

8. Driveability complaints increased with the gasohol fuels.
9. Three-way catalyst systems were not appreciably different from
oxidation catalyst systems in exhaust and evaporative emission

sensitivity to gasohol fuels.

10. It is not known if a gasoline fuel containing 10 percent Ethanol
can be commercially blended to match distillation characteristics

——— of a gasoline fuel containing no Ethanols
11. It is not known if a '"blended" gasohol with volatility characteristics
similar to a gasoline would give driveability or evaporative emission

levels similar to the gasoline.

Test Procedure

The test procedure agreed upon for the ECTD program was to test each
vehicle twice on each fuel using the standard FIP with SHED procedure as
used for certification tests. Some modifications were necessary to
allow for cannister weights to be taken before and after the Diurnal
Breathing Loss (DBL) test and after the Hot Soak (HS) test.

Void test criteria normally applied to certification tests were waived
for some tests where engineering judgment could be used to verify that
the test results were valid for the purpose of this program. Typical
examples of this include tests where a heat build for diurnal emissions
might be one degree (F) out of tolerance or tests where an exhaust
emission analyzer might respan 3-4 percent low when the tolerance is
+2 percent.

Some portions of the FTP were made more restrictive to provide more
repeatable SHED results.

-The overnight soak tolerance of 12-36 hours was adjusted to 12-24
hours.

~Two preconditioning driving cycles with a one hour hot soak between
them and refueling prior to each cycle were required each time the
fuel type was changed.

3/ Ethanol was measured during 12 Diurnal and 10 Hot Soak Tests.
The HC reported here corresponds to those tests and is corrected
for Ethanol response to the FID.



The complete test procedure is shown in Appendix A. Six vehicles could
be run each day using two SHED and two chassis dynamometers. The vehicles
were separated into two groups. The first group followed the fuel
sequence of 1,2,3,4,5,3 with duplicate tests each time. The second

group followed the fuel sequence of 3,4,5,3 and then fuels 1 and 2 if

time permitted. Nearly all vehicles did receive duplicate tests on all
fuels.

Fuels

Five fuels were chosen for comparison as follows:

Fuel 1: 1Indolene

Fuel 2: 907% Indolene (same fuel batch as fuel no. 1) plus 107% Ethanol
Fuel 3: Summer grade gasoline (SG)

Fuel 4: 90%Z Fuel 3 plus 107% Ethanol

Fuel 5: Blended gasohol containing 107% Ethanol and approximating the
' RVP and distillation characteristics of fuel no. 3

The reason for running Fuels 1 and 2 was to show the changes in emissions
which result when the certification fuel is combined with Ethanol thus
increasing fuel volatility.

Fuel 3 was selected as a base fuel which might be representative of -
National average summer grade fuel.

Fuel 4 shows the effect on emissions when Ethanol is added to Fuel 3 as
might be done by a fuel retailer or distributor. Fuel 4 volatility is
higher than Fuel 3.

Fuel 5 was to be a gasohol blend with RVP and distillation curve similar

to Fuel 3. It is not known if this fuel is representative of what a
commercial gasohol would be if it were blended by the refiner to meet
market requirements. Because Ethanol significantly alters the distillation
curve it was difficult to blend a gasohol fuel to meet the distillation
curve of a gasoline fuel.

All fuels were ordered by MSED from Howell Hydrocarbons. However,
because of time constraints EPA-ECTD started testing on in-house Indolene
(Fuel 1) and blended Fuel 2 using Fuel 1 and locally purchased Ethanol.
Fuels 3,4, and 5 were supplied by Howell Hydrocarbons. Fuel 5 was found
to be out of tolerance and was not used. It was replaced by Howell
Hydrocarbons and the replacement was designated Fuel 6.

A fuel sample was drawn from a fuel cart each time the cart was refueled.
Since the fuel cart capacity is 50 gallons there is at least one fuel
sample for every 55 gallon drum of fuel supplied by MSED. About half of
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these samples have been analyzed by EPA-MVEL, Ethyl Corporation, or
Petroleum Specialities, Inc. Typical fuel inspection data is included
in Appendix B. Figure 1 shows typical distillation data of the five
fuels used at EPA~-MVEL.

By comparing Fuel 2 with Fuel 1 or Fuel 4 with Fuel 3 the increase in
volatility caused by the addition of 107 Ethanol can be seen. Fuel 6
compared with Fuel 3 illustrates the difficulty encountered in trying to
blend a "gasohol" to the same distillation curve as a typical gasoline.

A comparison of volatility characteristics of the two gasolines used in
this program with D.0.E. fuel survey inspection data for typical summer
grade gasoline and for Southern California gasoline is shown in Figure

2.

Vehicles

All vehicles were supplied by the vehicle manufacturers. Ten 1978 and

1979 vehicles were to be run. To ensure completion of ten vehicles in-
the required time eleven were requested from manufacturers. All eleven
were received and all completed the test sequence.

All eleven vehicles were catalyst equipped - 4 with three-way catalysts
and 7 with oxidation catalysts. The vehicles included four from Ford (2
three-way catalysts and 2 oxidation catalysts); four from GM (2 three-
way catalysts and 2 oxidation catalysts); two from Chrysler; and 1 from
Toyota. Vehicle information sheets are included in Appendix C.

Data and Discussion

The data has been summarized and emissions on each gasoline and gasohol
fuel are shown in Figures 3, 4, and 5. The total hydrocarbon exhaust
plus evaporative emissions for 3.3 trips per day are designated "TOTHC".
DEL, HSL, and TLOSS are the diurnal, hot soak, and total evaporative
emissions, respectively.,

Emissions and fuel economy for Indolene with 10 percent Ethanol are
compared with Indolene and the two ''commercial" gasohols are compared
with the SG base fuel (Fuel 3) for all vehicles (Figure 6). The gasohol
fuels increased both diurnal and hot soak evaporative emissions by 29 to
71 percent. Total evaporative emissions increased by 49 to 62 percent
on gasohol fuels, Total HC emissions (evap. plus exhaust) increased by
11 to 32 percent on gasohol fuels. CO emissions decreased 20 to 34
percent and fuel economy decreased 1 to 5 percent on gasohol. NOx
increased 6 to 11 percent on gasohol fuels.

~Evaporative emissions with Fuel 6 (blended gasohol) were slightly lower
than with Fuel 4 but HC and CO exhaust emissions were higher on Fuel 6
than on Fuel 4. The total HC (exhaust plus evap) for 3.3 trips per day
were higher. Fuel 4/3 showed an 18 percent increase and Fuel 6/3 showed
a 32 percent increase in total HC emissions.
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FIGURE 1. COMPARISIONS OF DISTILLATION CURVES OF TEST FUELS
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Fuels: 1. Indolene (RVP=9.0) 4. 907 Fuel 3 + 107 Ethanol (RVP=10.7)

2. Indolene + 10% Ethanol (RVP=9.2) 6. Blended Gasohol containing
3. Commercial Gasoline (RVP=10.0) 10% Ethanol (RVP=10.0)
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FIGURE 2. COMPARISONS OF TEST FUELS WITH NATIONAL
AVERAGE DATA
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FIGURE 4.

AVERAGE EMISSIONS OF 4 1978-79 THREE-WAY CATALYST VEHICLES
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FIGURE 5. AVERAGE EMISSIONS OF 7 1978-79 OXIDATION CATALYST VEHICLES.
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FIGURE 6. RATIOS OF AVERAGE EMISSIONS OF 11 1978~79 CATALYST VEHICLES.
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The fuel inspection data shows that gasohol fuels blended by adding
Ethanol to a base gasoline are more volatile than the base fuel. The
increased RVP and front end volatility of gasohol would be expected to
increase diurnal and hot soak losses, respectively. The oxygen present
in alcohol causes leaner operation and would be expected to decrease
exhaust HC and CO, unless other fuel characteristic changes such as
density, viscosity, or volatility were dominant.

Vehicle emission data supports the above relationships:

1. Higher RVP gave higher diurnal losses.

2. Increased front end volatility (up to 50% point) increased hot
soak losses.

3. Gasohol generally gave lower HC and CO exhaust emissions than
gasoline.

One exception was Fuel 6 - a blended gasohol. Driveability was poor
with stumbling, hesitation and backfiring during acceleration on some
vehicles. The HC emissions were 247 higher on this gasohol than on the
base fuel. CO emissions were 207 lower but this is not as great as the
347 decrease in CO emissions seen with the other two gasohols.

The mean emissions, fuel ecnomy, and cannister weights were determined
for each vehicle on each fuel. These tables are presented in appendix
D. Note that the fuels are shown in the order run in these tables.
Summaries showing the average of vehicle means for all vehicles; for the
TWC vehicles; and for the oxidation catalyst vehicles are shown in
Tables 1,2, and 3, respectively. Here the means for the five fuels, the
difference between selected fuels and ratios of the means of selected
fuels is given.

The emissions and fuel economy data in these tables was presented in
Figures 3,4, and 5. The last 5 columns of each table contain cannister
weight data (grams):

BDBL = before diurnal test
ADBL = after diurnal test
AHSL = after hot soak test

DDBL = A diurnal (ADBL-BDBL)
DTEST = A test (AHSL-BDBL)

Cannister weights could not be measured before the hot soak test without
interfering with the test.

The cannister weight gains during the diurnal breathing loss tests

(DDBL) are related to the Reid Vapor Pressures of the fuels. The cannister
weights before the diurnal test (BDBL) (which is after a 12-24 hour

soak) are fuel related but it is not clear which fuel parameter(s) exert
the strongest influence.



ENVIRONMENTAL PROTECTION AGENCY
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Table 1. GASOHOL PROGRAM DATA SUMMARY PROCESSEDS DEC 15+ 1978
SeSestE e T oTETT e o= (REVISION A: DEC. 27, 1978)

CATALYST TYPES: 3-WAYS AND OX-CATS
NUMBER OF VEHICLES: 11

. - VD - gn - -y - -

HMEANS OF aLL TESTS HC co NOX coz FE DHL  HSL TLOSS TOTHC 8DBL ADBL AHSL DDBL OTEST
cobow ®® oocees - - - - - - - - Smmm - - - - -y b - - P Y.
|swmm= (GRAMS/MILE) cma=| (MPG) loeeecsccccecccmmcmcaaas (GRAMS) ~maam cmcmcaccecocacenena|
FUEL N
FUEL 1 . (19) 0.451 6.61 1,16 470, 19,3 1.12 1,02 2.14 15.60 B890. 904, 885, 13.3 ~4,9
FUEL 2 (21) 0.410 4039 1426 4674 19,0 1445 1,75 3.20 17.35 891; 907 892+ 1643 1.1
FUEL 3 (41 0.535 B.20 1425 472. 19.1 2.51 1.63 4.15 21.11 900. 919. 898. 19.4 =2.1
FUEL & @n 0,490 S.51 1,33 468, 18,8 4.04 2,68 6,72 24.97 90S. 927+ 908. 21.5 2.7
FUtL 6 (25) 0.665 6.57 1.38 482. 18,2 3.93 2,26 6.17 27.76 90Se 924, 905. 19.3 0,6

DIFFERENCES HETWEEN MEANS

FUEL 2 = FurL ] - 04] :2.23 0.09 =3. =0.4 0.33 0.73 1.06 .76 le 4 76 3.0 6.0
FUFL 3 = FueL 1 0.nBs 1.9 0.08 2¢ =042 1439 0.61 2.00 S5.52 10. 164 12. 6.1 2.9
FUEL & = FueL 3 ~e045 =2,69 0,08 -4, =0,3 1,53 1,06 2,57 3.86 S 8 10, 2.1 4,8
FUEL 6 « FurL 3 0,130 -1,63 0,13 1ve =0.9 1le41 0.61 2.02 6.65 S. Se Te =04l 247

RATIOS OF MEANS (%)

FUEL 2 7 FutL 1 . 9l. 66, 108, 99. 98, 129. 171. 149. ill. 100. 1004 101e. 122. =23,
FUFLL 3 7 Fuet 1} 119. 124+ 107. 100, 97, 224. 160. 193. . 135, 101 1024 101e 145, Y-
FUEL & /7 FutlL 3 92. 67. 106. 99, 99. 16l. 164, 162, 118. . 101. 101{ 101 11l1. =131,
FUFL & 7 FurL 3 1264, 80, 111. 102, 95, 156, 137, 149, 132, 101, 101+ 101. 100. -29.

NOTES: 1. TOTHC IS TOTAL HC EMISSIONS (£XHAUST ¢ EVAPORATIVE) FOR 3.3 TRIPS PER DAY,

2. FUEL DESCHRIPTIONS- ' :
1. INDULENE (RVP=9.0), SOURCE: EPA MVEL LAB FUEL IN 1)SE FOR CERTIFICATION TESTING.
2+ 90% INDOLENE ¢ 10% ETHANOL (PVP=9.3). SOURCE: BLENDED USING FUEL NO. 1 AND 200 PROOF ETHANOL AT FPA MVEL
3. COMMERCIAL GASOLINE (RVP=10.0). SOURCE: rO-ELL HYDROCARBONS (MSE! ORDEK) .
4o 90% FUFL NO, 3 ¢ 10% FTHAMOL (RVP=10.7). SOURCE: HOWELL HYDROCARHONS (MSED OiDER),
&o BLEMLFD GASOH”L'CONTAINI'WG 10% ETHAMDL (nVP=l0.0_SOURCF: HOWFLL HYDROCARRBROMS (MSE(D O0oDFRY,

—ZI-
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Table 2. ' GASOHOL PROGRAM DATA SUMMARY PROCESSED: DEC 15 1978
TESEESS TeSTTER TefT smssses (REVISION A: DEC. 27, 1978)

CATALYST TYPE: 3-wAYS
NUMHER OF VEHICLES: 4

MEANS OF aLL TESTS HC CO  NOX C02 Fr  DHL HSL TLOSS TOTHC BDBL ADBL AHsL OOURL LTEST
Jammm= (GRAMS/MILE) =mc=m | (MPG) lmm=meceemae——- c——————- (GRAMS) mmmemmmcmemcmeacmmancme=|
FUEL N
FUEL 1 ( 9) 00762  3.96 0,79 479, 18,8 1.13 0,95 2,08 10.75 956, 969, 948, 15.0 =646
FUEL 2 (10) 04267 3429 0.81 475. 18.3 138 1.81 3,19 13.49 958. 976. 959. 18.3 1.4
FUEL 3 ae) 00314 4064 0eB]1 479. 1847 1096 1448 3445 14465 971. 993, 96H. 21s7 =249
FUEL & ( 8) 0,314 4,26 0,85 477, 18,2 2.67 2,11 4.79 17.61 977, 1002. 979, 25.6 2.1
FUEL 6 {9 0.465 5,57 0.89 488, 17,6 2.77 2.26 5,03 21e24 977« 999, 978, 21.9 1.1

DIFFERENCES RETWEEN MEANS

-cI-

FUEL 2 - FUE_L 1 ‘.015 «0.05 0.03 -4 e 'O.S 0025 0.86 l.ll 274 3. 6. llo 3.3 7.8
FUEL 3 - f".""l. l 00053 0.70 0-02 lo -0.1 0083 0.53 1036 3090 17‘ ) 23- 20. 6.7 3.5
FUFL b - FUtL 3 -.001 “0.:38 0.04 ‘3: "0.5 0071 0.63 1.3‘0 2076 5. 90 100 307 Sol

FUFL 6 = FurL 3 0.131° 0,93 0,07 9. =1,1 0.80 0,78 1.58 6.60 6. 6. 10. 0.3 4,0

RATIUS OF MEANS (%)

FUEL 2 7 FurL 1 94, 83. 103, 99. 98, 122. 190. 153. 125, 100. 10}. 101. 122. ~21,.
FUEL 3 /7 Furp 1 120 114, 103. 100. 10ne 174. 156, 165. 136. 102 102. 102+ 145, 46,
FUEL 4 / FuUEL 3 ‘ 100 92. 105, 99. 97. 136« 142. 139. 119. 101 10l. 101. 117. =72.
FUEL & / FurL 3 142, 120, - 109, 104, 94, 141. 152. 146, 145, Iol. 101. 101. 101. <~38.

NOTESE 1. TOTHC IS TOTAL HC EMISSIONS (EXHAUST ¢ EVAPORATIVE) FOR 3.3 TRIPS PER DAY,

2o FUFL DESCRIPTIONS=-
1. INDULENF (RVP=9,0). SOURCE: EPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTING.
2. 90% INDOLENE ¢ ]10% ETHANUL (RVP=9.3). SOURCE: BLENDED USING FUEL NO, 1 AND 200 PROOF ETHANOL AT £PA MVEL
3. COMMERCIAL GASOLINE (RVP=10.0). SOURCE: nOwELL HYDROCARBONS (MSEL ORDER).
4e 90% FUEL NOs 3 + 10% ETHANOL (RVP=10.7). SOURCE: HOWELL HYDROCAREONS (MSED Oi¢DER)
6o BLENUED GASOHOL CONTAINING 10% ETHANUL (RVP=10,0). SOURCE: HOWELL HYURQCARBOHS (MSED ORDER) .

(5. QUT UF SPECIFICATIONS, NQY USED FOR.VEHICLE TESTS,)
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Table 3. , GASOHOL PROGR:M DATA SUMMARY PROCESSED: DEC 15+ 1978

- BT SR e e

CATALYST TYPE?: OX-=CATS
NUMGER OUF VEHICLES: 7

MEANS OF apt TESTS HC co NOX coz FF - DAL HSL  TLOSS TOTHC BDBL ADBL AHSL 00 nTEST
|==eaa (GRAMS/MILE) ~ace~ | (MPG) |=e~reccccccccncccccenas (GRAMS) mececncaccucrvanccmancena|
FUEL N
FUEL 1 (10) 0.559 8.14 1,38 465. 19,6 1.12 1.06 2.18 18.37 854, 866+, 850, 12.3 =4.]
FurL 2 (11} 0,503 S5.01 1.51 463, 19,3 1.50 1,71 3,21 19,56 853. 868, 856, 15,1 1.0
FUFL 3 (25) 0661 104246 150 468, 19,3 283 1,72 4.54 26.8}) 859, 877+ B858. ]JH0 <=1.6
FUFL & (13) 0,590 6422 1460 464, 19,2 4.82 3.00 7.82 29.29 865. 8B4, 86R. 19.3 3.1
FUEL 6 (16) 0.791 Telas 1,66 479, 18,4 4,59 2,22 6,82 31.49 864, BBl, 864, 17.8 0.2

DIFFERENCES BETWEEN MEANS

SaccmeaCteaen oeTaeae acaas

FUEL. 2 = FUrL 1 =.056 =3.13 0.13 =2, =0.3 0,38 0.65 1.03 1.19 ~l. 2. 4. 2.8 5.1 1
FUFL 3 = FukL 1 0,102 2,10 0,12 3, =0,6 1,71 0,66 2,37 6.44 5. 11, 8. 5.7 2.5
FUEL & = FUEL 3 “adT1 =4.02 0411 =6. =0.1 1,99 1,28 3.27 449 6. T.  10s 1.2 4.6
FUEL 6 = FUEL 3 0.130 =3.10 0,17 11, =0,8 1.76 0.51 2.27 6.68 40 4e 6. =0.2 1.8

RATIUS OF HEANS (%)

FUEL ¢ / FurlL 1 90. 62. 110. 99, 98. 134, 162, 147. 107. 100. 100, 101. 122. =24
FUEL 3 7 FurL 1 118. 126, 109. 101, 98. 252. 162, 209, 135, 101. 101, 161. 146, 39,
FUEIL. &« /7 FUFL 3 . 89. 6l. 107. 99, 99, 170. 175, 172. 118, 101 101. 10}1. 107, =195,
FUELL 6 7 FutL 3 120 To.. 11le 10<. 96. 162. 130. 150. 127, © 101. 100« 10l. 99, =la,

NOTFS: le TOTHC IS TOTAL HC EMISSIONS (EXHAUST + EVAPORATIVE) FOR 3.3 TRIPS PER DAY,

2 FUEL DESCRIPTIONS-
1o« INDULENE (RVP=9.n)e SOURCE: EPA MVEL LAHN FUEL IMN uSE FOR CERTIFICATION TESTING.
2+ 90% INNDOLENE + 10% ETHANUL (RVP=9,3). SOURCE: BLENNED USING FUEL NWU. 1 AND 200 PROOF ETHANOL AT £PA MVEL
3. COMMERCIAL GASOLINE (RVP=10.0). SOURCE: HOwELL HYDROCARBONS (MSEl) ORDER).
4e 90% FUFL NO. 3 + 10% ETHANOL (RVP=10.7). SOURCE: HOWELL HYDROCARRONS (MSED OrDER).
6+ BLEMIED GASOHOL CONTAINING 10% ETHANOL (RVP=10,0). SOURCE: HOWELL HYDROCARBONS (MSED ORDER),

(5, OUT 9F SPECIFICATIONS. NOT USED FOR VEHICLF TESTS.)
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Vehicle operation on the FTP causes a net decrease in cannister weight
from after the diurnal test to after the hot soak test (AHSL-ADBL).
This indicates that the cannister is purging during the test and that
there was plenty of cannister capacity available during the hot soak
test. High hot soak losses then imply that the evaporative emission
control systems do not effectively trap hot soak emissions on these
vehicles. This is an important consideration since hot soak losses are
more significant than diurnal losses from an air quality viewpoint.
This is because there is only one diurnal per day but an average of 3.3
hot soaks per day per vehicle in "real world" use.

SHED Alcohol Data

Ethanol measurements were made on some evaporative emissions tests.
Capability for Ethanol measurement did not exist at EPA-MVEL at the
start of this program. The Laboratory Branch, in conjunction with
EPA-ORD, was able to provide a gas chromatograph and procedure capable
of measuring SHED Ethanol concentrations in time to obtain data part way
through the program.

Ethanol emissions from gasohol fuels 4 and 6 for the diurnal and hot
soak test ranged from .1 to.6 grams for each test. The average diurnal
emissions were 0.26 grams Ethanol on 12 tests and the average hot soak
‘emissions were 0.33 grams Ethanol on 10 tests, This amounts to 0.6
grams Ethanol for a complete test or 1.35 grams Ethanol for 3.3 trips%*.

Correcting the SHED FID for response to Ethanol would result in a decrease
in SHED HC of about 5 percent for the gasohol fuels. The Ethanol present
as determined by the GC would then have to be added to the SHED HC to
arrive at the total evaporative HC plus Ethanol emissions. This can not
be done directly since HC is given in grams of CH (MW=13.85) and
Ethanol is given in grams of C2H OH (MW=46). The reported HC emissions
(evaporative and exhaust) are nog corrected for Ethanol response of the
FID nor for measured Ethanol in the sample.

Driveability

Driveability experiments were not run. However, drivers were requested
to note any driveability comments on the test data sheets. These
comments indicate a slight degradation in driveability on some vehicles
on Fuels 2, 3, and 4. A more severe degradation in driveability on Fuel
6 was noted, with occurrences of backfiring and poor acceleration on
several vehicles.

Conclusion

The purpose of this test program was to evaluate the effect on emissions
(evaporative and exhaust) that the use of gasohol would have. The data

*3.3 trips per day = DBL X 1.0 + HSL X 3.3
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shows that gasohol increased total hydrocarbon emissions by .11 to 32
percent and NOx emissions by 6 to 11 percent while decreasing CO emissions
by 20 to 34 percent on the eleven 1978 and 1979 vehicles tested.

Driveability on the blended gasohol (Fuel 6) degraded to the extent that
if commercial fuel like Fuel 6 were used it is likely that persons using
this fuel would either stop using it or would have their vehicles adjusted
to compensate for the different fuel. This would most likely be an air-
fuel ratio (A/F) adjustment towards richer operation. Once properly
adjusted for gasohol fuel the vehicle exhaust emissions might be expected
to be similar to emissions from a vehicle correctly adjusted for and
running on gasoline, but evaporative emissions would remain high.
However, if a vehicle adjusted for gasohol were then operated on gasoline
a rich A/F ratio would result and would likely cause a marked increase
in HC and CO emissions while not affecting driveability.

Driveability comments on Indolene plus 10 percent Ethanol compared with
Indolene and on S.G. plus 10 percent Ethanol compared with S.G. indicated
that the driveability was the same in some cases and slightly degraded
(hard to start and stalling when cold) in other cases. Thus these
"mixed" gasohols did not pose the driveability problem that the "blended"
gasohol did.

It is not known if a decreased volatility gasohol could be blended which
would not cause an increase in evaporative emissions or degradation in
driveability on in-use vehicles., The "blended" gasohol (Fuel 6) used in
this program did result in increased evaporative emissions over Fuel 3
even though its RVP and distillation curve were adjusted close to that
of Fuel 3.

Other considerations regarding the use of Ethanol in gasoline, such as
emission system deterioration, fuel system compatability, or cost of
production were beyond the scope of this program and were not addressed.



Appendix A,
Test Procedure
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Gasohol Test Sequence

Drain and refuel to 207 tank capacity.
Run 1 LA-4 cycle.

ae.

Check idle CO and RPM first time on each fuel.

Hot soak one hour (key off to key on).

Drain and refuel to 407% tank capacity.

Run 1 LA-4 cycle.

Soak 12-24 hours @ 68-86F (key off to key on).
Run 1 FTP with SHED: '

a.
b.
C.
d.
e.
f.

g.

h.
i.

Drain and refuel to 407 tank capacity (leave fuel cap off).
Move vehicle to SHED.

Weigh cannister.

Check cannister lines.

Perform 1 hour diurnal heat build. (Fuel cap on @ 60°F.)
Immediately after heat build:

~Remove heat blanket

~Weigh cannister

~Reinstall cannister & check cannister lines.

Run 3 bag FIP emissions test w1th1n 15-60 minutes of end of
diurnal test.

Run 1 hour hot soak immediately following emissions test.
Weigh cannister immediately following hot soak test.

Precondition for next test:

a.
bl

Ce

If within 24 hours of FTP key off go to step 4.
If longer than 24 hours since FTP key off go to step 1.
If changing fuel type go to step 1.

Two tests for each fuel type with following sequence:

1,2,3,4,6,3 for group 1 vehicles.
3,4,6,3,1,2 for group 2 vehicles.
(6 fuel runs X 2 tests each X 11 vehicles = 132 tests)



Appendix B.
Test Fuel Data
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Typical Fuel Inspection Data

Analyzed Fuel 1 Fuel 2 Fuel 3 Fuel 4 Fuel 5 Fuel 6 Nat'l. Calif.

ITEM by 1/ EPA EPA Howell Howell Howell Howell Avg. 2/ 2/
API Gravity H-3,4,5,6 - - 57.5 56.5 61.0 52.6 59.3 57.7
Sp. Gr. C - - 0.749 0.753 0.735 0.769 742 .748
R.0.N. E~-1,2,3,4
H-5,6 98.0 100.5 92.0 95.4 95.5 96.4 92.9 93.2
M.O.N. H-3,4,5,6 - - 82.6 84.2 88.1 88.6 83.9 84.7
Ole. 7% E-1 2.5 - 16.5 16.6 0.4 17.6 7.2ﬁ/ -
H-3,4,5,6 «
Ato. % B-1 2%.0 - 28.5 28.9 23.0 34.6  30.8% -
H-3,4,5,6
RVP, PSI M-1-6 9.0 9.2 10.0 10.7 7.9 10.0 9.8 8.4

Dist., F, 3/

IBP 87 94 89 86 107 94 89 94
107 . 128 130 119 118 126 126 121 126
20% 162 147 142 132 136 139 146 147
30% 194 156 167 144 145 150 171 168
40% 215 179 196 154 152 162 - -
50% 229 220 227 201 205 242 221 216
607 240 234 255 243 232 280 .- -
70% 253 245 287 272 260 311 266 275
807 274 265 321 314 295 335 - -
90% 313 309 360 355 321 370 333 344
EP 383 386 417 413 337 408 410 413

H = Howell Hydrocarbons, Ethyl = Ethyl Cord, M = EPA-MVEL, D = D.0.E. Fuel Survey,
C = Calculated value.

D.0.E. Fuel Survey, Summer, 1977.

Fuels 1-6 were analyzed by EPA,

MVMA Fuel Survey, Summer, 1977.
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Vehicle Specification Sheets



REPORT TluF 17:27: 4

VATE MOV 272« ]1OT7A
) VEHICLE SHFCIFICATION KernRT = (STANDARDY = ULale U ENTRY ¢ 11722778
VEHILLE SPECTHICATIONS

MANUF ACTURER VEHICHE U /7 VER  WREPRFSENTEYS cakLTHE MODEL CODE DRIVE CUDE SGURCE

FORN 71547 0 THUNDERBIRD SEDAN MANUFACTURER
DRIVE Axl wIS TIRE = SPECIFICATIONS
VEHICLE “O0ukl ACT Ful.L Farty Ctiet INRTIA O/s0 ACTUAL TIvE § RIM : SWL BLT PS1
TYPE ACTUAL VEHICLE MODEL.  YEAK Y AR TANK Ta  WEIGHT CLASS CDE DYNO HP SI1ZES MF R CONSTR N M N M FT RR
[=%1RD 79 19 as00 P 2 13.1 GRIA=14
£RTEEHG
HRIMARY HHRANTILITY VEHICLE IDENTIFICATTUN OR ASSIGNES DF (IF APPLICABLE) Al T+ MANUFACTURER
EmGinn PECIFICATIONS
RATED ENGTME EHOINE - MO NO. TUTAL NO. FUEL SYSTEM FUEL COMP, COAST-
DISPLACEMFNT hORY STROKE HP TvyPLE CurIFIGURATION CYL CARBS BARRELS MFR/MODEL INJECTION RATIO DOwWN TM
351. E . . OTTO SPARK  Ve=uL UGk 08 01 02 FDBK CaArB NO 8.6
IGNTITION TGNITIOMN  TIM, TIMINA  wPM Tinm, 2 CO o O % Cn co 101y IDLF 10LE -
TIMING ] TIMvING 2 TOL, KPM Tl o GHAR LEFT  =InnT  COM3de TOLe RPM TOL . GEAY ENGINE FAaMILY | ENGINFE CODE
308 550 550 DRIVE 3Hlw
PRIVE TRALn AND CONTROL SYSTEM SPECIFICATIUNS ) ,

AXLF N/sv A/’C Creadr CASE TRANSMISSION EVAPORATION
RATIO HATIO OQDOMETER  INSTALLFD EXAUST TYPE SYSTEM CONFIGURATION CULFE SYSTEM FUEL TYPE
3.0 . ML ES YFY SINGEFE LFFT REAW LLOSED AUTO CrttlISTER IND UNLEADED, 91 OCT

MAIN=-TuhK AVIX o= FaNK EVAPORATIVE EMISSION
CAPACITY VOLUMF CAPACTTY VOLHIMF SHIFY SPEED FAMILY CODE SALES CLASS

22.006 H.96 DO 20T HHTFT MANUALLY
CONTROL SYSTEM TYPES
ATR YsJrCTion

- - . 45 = - -

VEHICLE SotCIFICATION COMMENTS
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RENESTOR 1
NAME ¢

17245

O Sy VS P S S P T S PRS- R W L T D

Se HIFR

> T - W s W TV " s T e T VR, G 0 e D D G Sh U e OF TP PP Yn W e S Ge P WS O &% D we W

TEST # 7950628 \

VFRICLE SHFCIFICATINN FepPuki =(fESTHO GEH)= DATE UF ENTKY ¢ 10/16/78
VEHICLE SPECIFLCATIONS
MANUF A TURER VEH[CILE ID 7/ VER 'HEPRFStNILu CaRLINE  MODEL CODE DRIVE CoE SOURCE,
Forn T 8Y2-2.3-C-122 2 BONCAT maowmd wAGON REAR DRIVE STw. LEFT ;ZLGI;?¥SEEE """""
DRIVE AXL wlS TIRF - SPFCIFICATIONS
VEHICLE _ MODEL  aCT FULL EaPTY Curs INRTIA O/D  ACTUAL Tiwr & RIMm SWL BLT PSI
TYPE ACTUAL VEHICLF MODEL VYEAW YEAR  TANK Ak wEITOHT  CLASS COE  DYNO HP SIZES MFR CONSTR it ¥ N M F1 RR
NON-CER moacAT T S T 26060 © 3000P 1 10.3 eRemxa T
YRIMARY DURARILITY VEHICLE JOENTIFICATIUN OW ASSIGNED DF ([F APPLICABLE) nLr. MANUF ACTURFR
E22.314NARIANR Tt T TTTTTTTTTTTTTTTTT T
ENGIHE <PECIFICATIONS
RATED EneINE ;QET;E -------- LB, NO.  TOTAL NO, FUEL SYSTEM FUEL CUOMP, COA4ST=-
DISPLACEMEMNT HORE STROKE  HP TYPE CObiF [« URATION CYL CARAS BARRELS MFR/MODEL INJECTION RATIO DOwWN TM
TTTlen. £ a.nF 3.1 € sz o0Tro sears  In-Line STV T 2 OLLEYeS0n  Ne o0
IGNITION IGNITION TIM. TIMIMNG RPM TIiM, % CO 4 CO ® CO co 1oLE  IDLE - IpLk :
TIMING 1 TIMING 2 TOL. RPM T0L. GF AR LFFT  RIGHT  COMiy, TOL., RPM ToL. GEAR ENGINE FaMlLY ENGINE COULE
e T T Tese T T T T T 450 50 NEUTPAL  F2.381TRBOXRBO  A-2R-R10
URIVE TRALN AMD CUMTROL SY5TEM SPECIFICATIONS 3
AXLE N2V asc T CRANKCASE | TRANSWISSION - EVAPORATION 3
RATIO  RATIU  ODOMEER  INSTALLFD ExHausT TYPF SYSTEM CONFIGURATION  CUDE SYSTEM FUEL TYFE
T3.18 4h. mILFS MO SINGLE LFFT REAR  CLOSED Mot TTTTT TCGNISTER  IND Ui EDED. 100 acT !
MA IN=TANK AtIX o =TAMNK EVAPORATIVE EMISSION '
caPaciITy VOLUME CAPACTTY VOLUMF SHIFT SPEED FAMILY CODE SALES CLASS -2
YT a0 suen Tttt T SPFCIAL SHIFT SPDS (MAN OR S-At T T GALIF. LIGHT DUTY VER =
CUNTROL SYSTEM TYPES
AR InECTION CATALYTIC REACTOR  EAMiuST RECYCLE T T T
VEHICLE S~¢CLFICATION COMMENTS
GASOMOL PROJECT T T

ANAL </ 1FST VaLTu,

TFST VALID./DATA NaTa/CERT o (PRELIM.) CERT./TEST VALID,

TEST VAL ID./CERT, (OFF o)



LAIE  NOV 272« 1970
VFHICLE SeFCIFICATION REPOURT = (STANDARD) = DATe OF EMTRY $§ 11/22/7d
" VeHICLE SPECIFICATIONS
MANUF ACTURER VEHICLE T 7/ VER wEPRESENTED CaRLINE  MODEL CODE ' DRIVE Cupt SUURCE
GENFRal. MUTOKS 30153 0 SUNBIRD SEDAN CREAR DRIVE STr, LEFT _ MANUFACTURER
DHIVE LAl +Is TIRE = SPECIF ICATIONS ,
VEHICLE HOUEL ALY FULL E Y Cuxp INRTIA O/ ACTUAL TIkE & RIM SWL BLT PSI
TYPE aCTUAL VEniICLE MODEL  YEAW Yt AR TANK TadK  WELGLHT  CLASS CUE DYNU WP SIZES MFR CONSTR N M N M FT RR
NON=CER  SU-K[IRD 18 18 3000 1le.6
PRIMARY DURAKILITY VeRICLE INENTIFLCATION Ok ASSIGNED DF (IF APPLICABLE) alTe MANUFACTURER
FHOL e «ECTF ICATIONS
HATED ENGTHE r.NGINE t0 . NO, TOTAL NO, FUEL SYSTEM FUEL COMP, CUOAST~-

DISPLACEMENT  RORE STROKE P TYPL CONF I5URATION CYL CAKHS  BARKELS MFR/MODEL INJE-TION RATIO DOwN TM

151, . . OTT0 SPARK  Ih=Link 4 1 .

$ % %

IGNITION  InNITION  1In, TIPINA gbm Tim, g CO U % Cn ch 10LE  IDLE TDLF .
TIM[NQ 1 TIMING 2 TOL, KPP Tl LF AR LEFT 11T CuMA, TOL. RPM IoL. GEAN ENGINE FAM]ILY ENGINE COLE

14R 1000 DRIVE 20X2CEU

HRIVE TRAIM AR COr TROL SYsTEM SPECIFICAIIUNS
aAXLF N/V A/C CriatkCASE THANSMISblON EVarORATION
RATIO RATIL  QLOMETER  INSTALLFD ExrAUST TYPF SY5TEM COMFIGURATION CUDE SYSTEM JFUEL TYPE
2e43 . ALrs YFS AUTO CANISTER IND UNLEWDED, 91 OCT
MAIN=TalK AR =T aNK EVAPORATIVFE EMISSION

CaPaClTY VOL LUmF capaclry VI et SHIFT SPEED FAMILY CONE SALES CpASS

18,59 7,49 DO WOT SAle T WANGALLY CALIE. LT outy YedicLe

»
(\JH‘IM)L SYSTEM TYPFs

- e s T e e 05 e e R

VERICLE SoeCIFICATION COMMENTS

alny O



REPURT TIME 16119320 ,
. DATE NOV 2%+ 1978
VEMICLE SHECIFICATION REPURT = (STANDARD) = ODATE OF ENTRY t 11/29/78
VEHICLE SPECIFICATIONS
MANUF ACTURER VFMIGIE 10 / VER REPRFSENTEU CaRLINE MODEL CODE DRIVE CODE
GENERAL MOTORS 48257 0 REGAL SEDAN REAR DRIVE ST, LEFT
DRIVF AXL #%1S 1IRE -
VEWICLE MODEL AT FULL EMPIY CURB  INRTIA O/D ACTUAL  TIKE & RIM
TYOF ACTUAL VEHICLE MODEL YEAR YL AR TANK TAUK WEIGHT CLASS CDE DYNO HP SI1ZES M
NON-CER  RUICK-PEGAL 78 18 3500 12,2 PY5/TSR14
PRIMARY DURARILITY Vi HICLE IDENTIFICATION OR ASSIGNED DF (IF APPLICABLE)
ENGIME <PECIFICATIONS
RATED  ENGINE E£NG INE NO. NO. TOTAL NO., FUEL SYSTEM
DISPLACEMENT  RORF. STROKE  HP TYPE CONFIGURATION  CyL CARSS  BARRELS  MFR/MUDEL
3800. M . . UTTO SPARK V=HLUCK 6 T 2
IGNITION IGNITION TIMe TIMING RPM TIM, % CO % CO % Cn co IDLE IOLE 10LE
TIMING ) TIMING 2 TOL. RPM  TOL. GEAR  LEFT RIGHT COM3., TOL. RPM  10L. GEAM
158 600 DDRIVE 600 DRIVE 94UE2CYU
DRIVE TRAIN AMD CONTROL SYSTEM SPECIFICATIONS
AXLE N/V A/C CHALKCASE TRANSMISSION EVAPORATION
RATIO RATIO ODOMETFR - INSTALLFD  EXHAUST TYPE SYSTEM  CONFIGURATION CODE SYSTEM
2.73 . MILES YES SINGLE RIGHT REAR AUTO CamISTER IN
MAIN=TANK AlIX o= TANK EVAPORATIVE EMISSION
CAPACITY VOLUME CAPACITY VOLUMF SHIFT SPEED FAMILY CONE
18.16 7.26 DO NOT SHIFT MANUALLY

CUNTROL SYSTEM TYPES

------ - w2 - - g -

VEMICLE SPECIFICATION COMMENTS

S - . O 8 P g T T = o P

ENGINE FaMILY

S:!URCE

MANUFACTURER

SPECTF ICATIONS
SWi. BLT PSI

Fr CUONSTR N M N MFT RR

ALT. MANUFACTURER

-FUEL COMP, CUOAST=
INJECTION RATIO OOwN TM

ENGINE CODE

FUEL TYPE

0O UNLEADEDe 100 OCTV

SALES CLASS

CALIF. LIGHT DUTY VEH
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VFHXCLt SPECIFXCATXON REFOURY '(TESTNO GEN) = DATE UF ENTRY & 10/16/78

’

VEHICLE SPECIFICATIONS

VERICLE 1D REPRESENTED CaRLIME

MANUF ACTURE R / VER MODEL CODE DRIVE COUUE SUURCE
FoRD BB1-302-F =97 & wwERICK T SEbaw 0 REAR DRIVE STk, LEFT  MANUFACTURER
DHIVE AXL wTS TIRE = SPECTFICATIONS
VEHICLE MODEL ACT  FULL EMPIY  CURBE  INRTIA O/0 ACTUAL  TIWKE & RIM swe BLT  PSI
TYPE ACTUAL VEHICLE MODFL YEAR  YEAR TaNK Tank WEIGHT  CLASS  CDE  DYNO wP SIZES MFR CONSTR N M N M FT RR

NON-CER  wAVERICRK-Fux T '7;' T T OT3129p  3500p 1 ea1 omiAxia o TTTTTTTTTTmTTTmTTTTTTTTTT
: FRIMARY GURARILITY v;uxrle IDENTIFICATION OR ASSIbNEO DF (IF aPPLICABLE) sLT, MANUF ACTURER
¢ 01-30z-aa0n - Tt T T Foro
?3 ’ ;N;INL :;EC;FIC;;;Ea;
:: J RATED ENGINE :EGIEE --------- 55._' NO, TOTAL NO. FUEL SYSTEM FUEL COMP. COAST=-
VOTSPLACEMENT  RORE STROKE ~ Hp 1YPE CONFIGUKATION  CYL  CARHS  BARRELS MFR/MULEL  INJECTLON RATIO DOWN TM

TSez. e ar F 3. £ 135  OTT0 SPARK v-mLuCK o T T Chreureton N0 see

IGNTITION ISNITION TIM,. TIMING  RMM T, 5 C0 A CU %CO CO Ibte IoLE  Ioke

TIMINMG 1 TIMING 2 TOL. RPM TOLe  GEAR LEFT  riGnT  COM4. TOL, RPM  TOL.  GEAK ENGINE FAMILY ENGINE CODE

T T T e T T T T TTTOTTTT To00 S0 omive Fsozaixgs  s-limeal?

CEIQE‘¥§ZIF.'Z&S'ZBLIEBC'ZE?E;';LEEIFIEHIS;;

AXLY N/V asc o oTTTTTeRTTT E;;;;EZ;; ------;;;;;;I;;Iaﬁ-- EVAPORATIUN

RATIO RATIO UPUMLTFRl INSTALLSD EXHAUST TYPE SYSTE: CONF IGURATION CUDE SYSTEM FUEL TYPE

20l e mlues  ves - T T CLosED as T TCrmISTER  IND UNLEADED, 100 0CT

MA [N~TANK AKX o= TANK EVAPORATIVE EMISSION
CaPaCITY VOLUME Capaclly VOLUME SHIFT SeEFD FamILY CODE SaLEs CLASS
e 6 6uan Tttt o DO DT SHIFT mangaLLy T TTTTTTTTTTTTTT LS STATE LionT DUTY vem
' CUMTRUL SYSTEM TYPES
AR InorcTiOn CATALYTIC REARTON  EAnausT RECYCLE TTTTTTTTTTTTTTIRTTT TmmTTmTTTTTTeTTTTTTT
VENLCLE SHECIFICATION COMMENTS
GASOHOL PROJECT T T T
ANAL o /TEST VALIN, TESY VALID./DATA DATAZCEKT o (PRELIM) CERT./TEST vaLlD.

2105

TEST VALID./CERT«.(OFF.) -



4 [y=2a0l4

Lot
NOMES &, kR
| VEHICLE SPECIFICATION KEPORT =-(TESTNO GEN)- DATE OF ENTRY 1 10/16/78 /
VEMIGLE SPECIFICATIONS
MANUF ACTURER. » VEMICLE 1D / VER HEPREbrNTtU rARLIhE. MODEL CODE DRIVE CODE SUURCE
FORD - GEz-2aa-Fe8S & pinto SEDAN  REAR ORIVE STk, LEFT . MANUFACTUKER
_— DRIVE &AL 4TS _ . : TIRE - SPECIFICATIONS
VEHICLE . MODEL ACT  FULL EmplY  CuRe  INRTIA 0/0 ACTUAL  TIFE & RIM SWL BLT PSI
TYPE ACTUAL VEHTCLE MODEL YEAR  YRAR TANK Tanih  WETGHT CLASS CDE  DYND HP S1ZES MF K CONSTR N M N M FT RR
NON-CER PINTO 7T TieT Tloter  Ip zawes 2730 1 9.7 ATex1a  FRESTONE
PRIMARY QURARILITY VEHICLE IDENTIFICATION Ok ASSIGNED DF (IF APPLICABLE) ALT. MANUFACTURER
E1-2.3-0058 T oo T T
ENG;NI'; ;PECIFICK;IBE .

‘ RATED ENGINE ;;;;;E-- ------ 55. NO.  TOTAL NO. FUEL SYSTEM FUEL COMP.  CUAST-
DISPLACEMENT  HORE STROKE  HP TYPE COME JTGURATION CYL CAKHS  BARKRELS MFR/MOUEL  INJECTION RATIO DOwN TM™
TTes. e 3.5 € 3.1 E 92 OTTo SPARK In-LINe - o4 01 02 noLLEYszeo | N0 s.o
IGNITION IONITION. TIMe TIMING RPM TIM. § CO % CO % Co CO IbLE TOoLE  IpLE
TIMING 1 TIMING 2 - TOLe KPM T0L.  GEAR LEFT RIGAT COM4, TOL. RPM  TUL.  GEAR ENGINE FaMILY ENGINE CODE
Ten T T Tsse T mwewmmaL TTTT TESe 50 NEUTWAL  2.0AlR92 s0zamooN

LRIVE TRAIN AND CUNTROL SYSTEW SPECIFICATIONS
ax|E N/V arc T ""ZEZ.',IEZEZ ------- ;;:;g;-l.;g;:);“ EVAPORATION
RATIO RAVTIO ODOMETER  INSTALLED EXHAUST TYPE SYSTEM  CONFIGURATION CODE SYSTEM FUEL TYFE
"2.73 4n. MILES | YES ' SINGLE LEFT REAR  CLOSED . W4 3.98  CanISTER [N UN EADEDs 100 OCT
MAIN-TANK AtIX o =TANK EVAPORATIVE EMISSION
CAPACITY VOLUKE CAPACITY VOLUMAF SHIFT SPEED FAMILY COnE SaLES CLASS
Tt aas T [ T oaa T BI1I0kk0 49 STATE LledT buTy VEW
CUNTROL SYSTEM TYPES
EAMAUST RECYCLE - AIm Pume OalnnTlon CaTALYST T T
VEHICLE SPECIFICATION COMMENTS
eASOMOL SRugECT T )
TEST VALl /DATA BATAZCERT  (PRELTIM,) CERT/TEST vaLID. TEST VALIUG/CERT (OFF.)

ANAL «Z1F ST VAL 1.

w202 9

A



_DATE MOV 27

1978

- " > o 20 o e O e s S e 0 e o 8 4 et e P
VEHICLE SPECIFICATION REPURT - (STANDARD) -~ DATE OF ENTRY & 11/27/78

VEHXFLE SPECIFICATIONS

- - - oD s - -

MANUFnchRER 'VEHICLE ID / VER REPRESENTED ~ARLINE MODEL CODE DRIVE CUDE - SUURCE
GENERAL MOTORS 88042 0. TIMPALA  SEDAN REAR DRIVE STW, LEFT MANUF ACTURER
_ DRIVE AXL WIS : . TIRE - SPECIF ICATIONS
VEHICLE . ' MODEL ACT FULL  EMPTY  CURB  INRTIA O/D ACTUAL  TIRE & RIM SWL BLT  PSI
TYPE ACTUAL VEMICLE MODEL YEAR  YEAR TANK TANK WEIGHT CLASS  COE 'ovno HP  SIZES MFR CONSTR N M N M FT RR
NONZCER TWPALA . T 4000 T13.37 GR78/15 o
_ PRIMARY ounaaxLxTv V&HlCLE !DENT!FICAT:ON OR ASSIGNED OF (IF APPLICABLE) aLT, MANUF ACTURER
_ ENGINE SPECIFICATIONS
' RATED. ENGINE "ENGINE NO. NO. TOTAL NO, FUEL SYSTEM FUEL  COMP. COAST-

DISPLACEMENT  BORF STROKE  HP - TYPE CONF IGURATION CYL CARBS  BARRELS MFR/MODEL.  INJECTION RATIO DOwN TM

350. € e . © 0TTO SPARK™ V=-BLUCK 8 1 e .
IGNITION IGNITION TIM. TIMING RPM  TIMs . %CO %0 % CO €O  IDLE IDLE IDLE
TIMING 1 TIMING 2 TOL. RPM  TOL: GEAR. . LEFT RIGHT COM3. TOL. RPM  TOL. _GEAR ENGINE FAMILY ENGINE CODE
- - - - CX LT L T T anwe —me--- mree. ecoecwhaes -——-—- - -y - - - - vTeoer eceoaeee - erersetrecerace® coooew - - -

] 500 DORIVE 500 DRIVE 910L4-42.

DRIVE TRAIN AND CONTROL SYSTEM SPECIFICATIONS
CAXLE  N/V A/C CHANKCASE TRANSMISSION EVAPORATION

RATIO HATIO ODOMETEK INSTALLFD  EXmAUST TYPE SYSTEM  CONFIGURATION  COLE SYSTEM FUEL TYPE

. . MILES _YES SINGLE RIGHT REA AUTO CANISTER IND UNLEADED, 100 OCT

MAIN=-TANK . AUX.=TANK EVAPORATIVE EMISSION

CAPACITY - VOLUME CAPACITY  VOLUME SHIFT SOFED FAMILY CONE SALES CLaSS

20,76 8436 ' DN NOT SHIFT MANUALLY 49 STATE LIGHT DUTY VEM

' CONTKOL SYSTEM rvpes , ,

VERICLE SPECIFICATION COMMENTS

- - 1y D D P S T e - e -

4879 0



DATE NOvV 27, 1978

VFHICLE

SPECIFICATION REPURT = (STANDARD) =

DATE OF ENTRY ¢

11/27/78

MANUFACTURER VEHICLE ID

GENERAL MOTURS 5944
VEHICLE MODEL
Type ACTHAL VEHRICLE MODEL YEAR
"NON-CER  BUICK REGAL 78
PRIMARY DURARILITY
- RATED
DISPLACEMENT  BORE STROKE  HP
3800, M . .
IGNITION TGNITION TIMe TIMING PM
TIMING 1 TIMING 2 TOL. RPM  TOL
158 ' 600
AXLE N/V A7C
RATIO RATIO ODOMETER INSTALLED
2461 . MILES YES  SI
MAIN-TANK AUX,=TA
CAPACITY VOLUME CcapacITY
18.16 7026 - o

VEHICLE SPECIF!CATIONS

/ VER REPRESENT&D CARLINE MODEL CODE

DRIVE CODE

et e e m ..o

SOURCF

-0 gmym SEDAN °  REAR DRIVE STH, LEFT- . MANUFACTURER
CDRIVE AXL WIS . . R .~ YIRE = SPECIFICATIONS
ACT  FULL  EMPTY CURB  INRTIA O/D ACTUAL © TIKE & RIM SWL BLT PS]
YEAR TANK' Tank® WEIGHT CLASS CDE DYNO HP  SIZES MFR CONSTR N M N M FT RR
78 3500P 12.2 P205/T0R16
VEHICLE IDENTIFICATION OR ASSIGNED OF (IF APPLICABLE)- ALT. MANUFACTURFR

ENGINE SPECIFICATIONS

'NO. - TOTAL

.DO NOT SHIFT MANUALLY

CUNTROL SYSTEM TYPES

VEHICLE SFECIFICATION COMMENTS

4880 0

FUEL SYSTEM

ENGINE ENGINE . NO. | NO,’ _FUEL . COMP. COAST-
TYPE CONFIGURATION ' 'CYL CARBS BARRELS  MFR/MODEL  INJECTION RaTIO .DOWN Tm
OTTO SPARK V-BLOCK . 6 1 2 _ ) .
CTIM. - % CO. % CO % CO° €0  IDLE" IDLE IDLE o
. GEAR - LEFT RIGHT COMR, "ToL. RPN TOL.  GEAR ENGINE FAMILY ENGINE CODE
‘DDRIVE o 550 . © DRIVE 94082
DRIVE TRAIN AND CONTROL SYSTEM SPECIFICATIONS *
: : 'CHANKCASE ~ TRANSMISSION “ EVAPORATION :
EXHAUST TYPE 'SYSTEM ~ CONFIGURATION CODE. SYSTEM FUEL TYPE
NGLE RIGHT REA® "~ auto ¢ o chNxcasa,;»'1~o UNLEADED. 100 OCT
NK ’,EVAbOthtve EMISSTON . .
VOLUME SHIFT SPEED FAMILY "ConE SALES CLASS

49 STATE LIGHT DUTY VEH



 aRATE NOV 27. 1978
- ey & L. X ¥ 3 - A up TS S A g @ O —— - e en an " b wn
. -VEHICLE SPECIFICATION REFPURT = (STANDARD) = DATE OF ENTRY : 11/27/78
VEHICLE SPECIFICATIONS
MANUF AC TURER VEHICLE ID /, VER REPRESENTED cARLINE MODEL CODE' DRIVE CODE SOURCE
CHRYSLER 2L44A8D159064 0 OMNT SEDAN FRONT DRIVE STR. LEFT MANUF ACTURER
: DRIVE AXL WIS YIRE = SPECIFICATIONS
VEHICLE MODEL ACT  FULL EMPIY CURB  INRTIA O/D ACTUAL TIKE & RIM : SWL BLT PSI
TYPE ACTUAL VEHICLE MODFL YEAR YEAR TANK TANK WEIGHT CLASS CDE DYNOQO HP S1Z2€S MFR CONSTR N M N M FT RR
NON-CER OMNI ’ 78 78 2500P 7.3 P165/75R13
PRIMARY DURARILITY V&HICLE IDENTIFICATION OR ASSIGNED DF (IF APPLICABLE) aLT, MANUFACTURER
ENGINE QPECIFICATIONS
RATED - ENGINE ENGINE NO., NO, TOTAL NO, FUEL SYSTEM FUEL COMP, COAST-
DISPLACEMENY  BORE STROKE  HP TYPE CONF IGURATION CYL CARBS  BARRELS MFR/MODEL.  INJECTION RATIO DOWN TM
105. € . . 0TTO SPARK IN-LINF 6 1 .
IGNITION IGNITION TIM. TIMING RPM TIM, % CO %¢cO0O %$CO CO IDLE IDLE  IDLE
TIMING 1 TIMING 2 TOL. RPM TOL. GEAR LEFT RIGHT COMB. TOL. RPM  TOL. OGEAR ENGINE FAMILY ENGINE CODE
158 2 900 100 NNEUTRAL 900 100 NEUTRAL FG-105=-2=KA
NRIVE TRAIN AND CONTROL SYSTFM SPECIFICATIONS ‘
AXLE N/V A/C CRANKCASE TRANSMISSXON EVAPORATION
RATIO RATIO ODOMETER INSTALLFD EXHAUST TYPE SYSTEM  CONFIGURATION CODE 5vsrsn FUEL TYPE
. . MILES YES SINGLE RIGHT RFAR AUTO CANISTER IND UNLEADED, 100 OCT
MAIN=-TANK AlIX . =TANK EVAPORATIVE EMISSION
CAPACITY VOLUME CAPACITY VOLUME SHIFT SPEED FAMILY COpE SALES CLASS
13.06 5.26 DO NOT SHIFT MANUALLY
CUNTROL SYSTEM TYPES
VEHICLE SPECIFICATION COMMENTS

4868 0



DATE NOV 27+ 1978
VEWICLE SPECIFICATION REPORT = (STANDARD) - OATE OF ENTRY : 11/27/78
VERICLE SPECIFICATIONS
MANUF ACTURER VEHICLE ID 7/ VER REPRESENTED CARLINE MODEL CODE DRIVE CODE SUURCE
CHRYSLER  RH4108A206799  ©  saton  SEDAN  REAR DRIVE STwe LEFT  MANUFACTURER
' DRIVE AXL WIS TIRE = SPECIFICATIONS
VEHICLE MODEL ACT EMPTY CuRB INRTIA O/D ACTUAL TIRE & RIM SWL BLT Psi
TYPE ACTUAL VEHICLE MODEL YEAR  YEAR TANK TANK WEIGHT CLASS CDE DYNO Hp SIZES MFR CONSTR NMNMEFT RR
NON-CER PLYMOUTH-SALON T T Tuseor 1203 Fmens T
‘ PRIMARY DURABILITY VEHICLE JDENTIFICATION OR ASSIGNED DF (IF APPLICABLE) ALT. MANUFACTURER
ENG;Nt ;PEC;FICXTISLE
RATED . ENGINE --_--h;;;ag---_----aa. NO. TOTAL NO. FUEL SYSTEM FUEL COMP, COAST-
DISPLACEMENT  HORE STROKE  Hp TYPE CUNFIGURATION CyL CARBS  BARRELS MFR/MODEL  INJECTION RATIO DOwN TM
e, VT OTTUTT T Gt seare vewiook e 1 T T T oo T
!GNITIONs IGNITION :IM. TIM?NG RPM TIM, % CO %O % Co CoO IOLE IDLE IDLE
TIMING I TIMING 2 TOL. RPM TOL. GEAR LEFT RIAHT COMB., TOL., RPM TOL. GEAR ENGINE FaMILY ENGINE CODE
Thes 20 Trse too wwewtRal 77T 7750 100 neuTRAL  FO-318-2-cA
URIVE TRAIN AND CONTROL SYSTEM SPECIFICATIONS
AXLE NV ac T CARCASE  TAANGMISSION | EVAPORATION
RATIO RATIO ODOMETER INSTALLFD EXHAUST TYPE SYSTEM. CONFIGURATION CODE SYSTEM FUEL TYPE
U7 TMIlesT Tves SINGLE mieeT keaw aUTo | CAWISTER  IND UNLEADED, 100 0CT
MAIN=-TANK AUX o =TANK EVAPORATIVE EMISSION
CAPACITY VOLUME CAPACITY VOLUME SHIFT SPEED FAMILY CONnE SALES CLASS
TThsse 1026 T oo not sMifT wawoaLLY T Tt T
. CONTKROL SYSTEM TYPES
VEHICLF SHECIFICATION COMMENTS

4867 0



REDIEAIUR 1) 8 L1ans Itshn 19=-9809
NAMES S, OORER .

VEHICLE SPECIFICATION REPURT -(TESINO GEN)= ODATE OF ENTRY ¢ 6726778 —

eemcrccca—e- - - e met e e rrn e e \\\\‘\\\\\\;\

VEHICLE SPECIFICATIONS
MANUF ACTURER VEHICLE 1D / VER HEPREStNTtu (ARLIN& MODEL CODE DRIVE CUDE SUUKCE
" TOYOTA 79-FE=3 } COROLLA SEDAN REAR DRIVE STk. LEFT : MANUFArTuRtR
ODRIVE AXL 4TS TIKE = SPECIFICATIONS
VEHICGLE MODEL ACT  FULL EMPTY CURB  INRTIA O/0 ACTUAL * TIKE & RIM SwL BLT PSIt
TYSF ACTUAL VEHICLE MONDEL YEAR  YEAR TANK Tank wEIhHT CLASS CDE DYNO WP S1ZES MFH CONSTR N M N M FT RR
CERT EM COROLLA LH SRS 79 79 7 1096P 2309P asoop 2 09.0 165k13
#RIMARY DURABILITY VEHICLE IDENTIFICATIUN OR ASSIGNED DF (IF APPLICABLE) ALTs MANUF ACTURER
79=FD=2
_ ENGINE GPECIFICATIONS
KRATED ENGINE ENGINE NO. NO. TOTAL NO, FUEL SYSTEM FUEL COMP, COAST-
DISPLACEMENT BORE STROKE HP TYPE CUHF 1GURATION CYL CARHS BARRELS MFR/MUODEL INJECTION RATIO {OWN TM
96,9 3,3°F 2.76E 075  OTTO SPARK IN-LINf 04 0l 02 ATISAN NO 940
IGNITION IGNITION TIMe TIMING RPM TIM, % CO sC0 % Co €O IDLE IDLE  IDLE
TIMING 1 TIMING 2 TOL. KPM TOL. GEAR LEFT KIGHT COMg. TOL. RPM  TOL GEAH ENGINE FAMILY ENGINE CODE
108 900 NNFUTRAL 1.0 «5 850 150 NEUTRAL 21=C(F) FMs=NL

DRIVE TRAIN AND CONTROL SYSTEM SPECIFICATIONS

------ s o D B0 W0 T e e G5 Y W W W . -

AXLE NV AsC - CHANKCASE TRANSMISSION EV4PORATION
RATIO RATIO ONOMCTER INSTALLED  EXHAUST TYPE SYSTEM = CONFIGURATION CODE SYSTEM FUEL TYPE S
3.73 S1.3  MILES NO SINGLE LEFT REAR  CL-SED M=5 CANISTER IND UNLEADED, 100 OCT =

MAIN=TANK AUX o= TANK EVAPORATIVE EMISSION g
CAPACITY  VOLUME CAPACTTY  VOLUME" SHIFT SPEED FAMILY COvE " SALES CLASS "~

-
- e e W - g @ D 0w ws - S mBmmEmEnT® CoeTEm@memam 09090 e, A - D ey am e WD w e - - S . e b T L L T - - - D oy W --------——--------‘---- l

13.26 5.36 SPECTAL SHIFT SPUS (MAN OR S=4b EV-T cc-2 49 STATE LIGHT DUTY- VEH
. =

CUNTROL SYSTEM TYPES
- - - - - - - - - - - - - wme |00 2 2mecsaemoae L PR - - - - - E T Py Y el LY
AIR THJECTION CATALYTIC MEACTOR  EXHaUST RECYCLE o
| A 3
VEWICLE SUECIFICATION COMMENTS
1979F FOV-2500-M5

SHIFT PROCEDURE=15=25-40~45 TRALE #ROVIDED

AﬁAL./lFST VaLlv. TEST VALID./DATA DATA/CERT . (PRELIM,) CERT./TESY VALID. TEST VALID./CERT. (OFF,)

4069 )



Appendix D.
Test Result Tables



"ENVIRONMENTAL PRATECTION AGENCY
MOTOR VEHICLE EMISSION LABORATORY
ANN AvBORs MICHIGAN

5ASOMOL PROGRAM
AVERAGE TEST KRESULTS PROCESSED: DEC 15. 1978

‘ LY L L L T TR Y ) ey - -

VERICLE: FOOD T=RIRD (3-waY) VIN: 71842 INERTIA WI1: 4500 ACTUAL HP: 13.1

TUEL N

1 2 MEaN

Ce/e &

TEST TYPE: FTo

I€mcacecnnEXHAUSTecarmecnd | [ComcnAMBIENTceed | [CraacSHEDeeaw>| {CoowaaCZNNISTER WEIGHTS—ww=>|
HC co NOx CO2 fFE BARO mUM NNXFC DBr HSL TLOSS TOTHC BOBL ADHL  AHSL DUBL OTEST

| €<===GRAMS/MILF===>1 (MPG) (IN=HG) (GFaINS t< GRAMS ==~ : >1
/L8)

0.22% 1,10 1.3A 622, 1 29,32 63,15 (.95 1.79 0,80 2,09 9.51 1337, 1359, 1326, 21,4 ~-11,3

4.2
ST DEV 0,635 0.283 .28% le 0,0 0,212 S.548 0,023 0445 0.10 0,55 0,07 0,71 6.0 2.26 0.57 3.89
000

1567 2547 18.7 0.1 0.7 8.78 2,47 35.1 12.4 2644 0,70 0.05 0.0 0617 2464 0.9

n.297 1.13 1.18 615, 1 29,10 72.32 €.99 1.30 1.82 3,11 12.4] 1342, 1366, 1340, 23.7 <2.0

3.9
STD. DEV 0.02]1 0.23]1 .015 4e (el 06135 0.407 0.002 0475 034 1,01 2.146 12,79 14,05 9.28 2,05 7.3l
0.8

1del 2064 1.3 046 045 0.56 0,18 5747 1846 3246 1728 0495 1,03 0469 8466 040

0280 1450 1,17 617. 14. 28,78 B0430 1.03 2448 1.70 4,18 15.0]1 1362, 1391, 1352. 29%.0 ~9.2

3
ST. DEV 0,014 0.283 .001 Ge Vel 00071 1687 0,008 0eS] 0604 047 (a76 3,67 1,58 2¢74 1.98 0.78
0

Sel 18.9 0.1 0.6 1, 0.2 2.10 0,81 20,5 2.1 11,3 S.05 0,27 0,11 0,20 6,83 040

06300 1610 1,23 623, 13.7 29.23 8l.18 1.03 1.78 1,88 3,66 15.38 1380, l4l4e 1388. 34,0 1.7

0.39¢ 2.17 1,16 636, 13,3 29.13 73.91 1,00 1.25 1,97 3,23 17.35 1378, 1l«n?7, 1368, 29,3 -9.4

STY, DEV 0.193 1.172 .035 3. 0e] 04026 3.453 0,016 0.21 0,08 0,22 4,47 3,27 1,63 1.63 3.85 2,50

2 3 MEsN
Cotve %

3 2 MEaN
Ceve %

4 1 MEAN

6 3 MEAN
C.V. *

3 2 ME:N

Covve %

4 1 MEAN

NOTES:

3
ST, DEV 0,014 0.14]1 127 4, ©
[d

49.5 S6e41 3.0 0.4 De4 0sl 4.67 1.61 1741 348 648 25.74 0.26 (412 0el2 13.12 0.0

9 29.04 7B.,66 1,02 1.60 1,65 3,26 13,764 1376, 14«07, 1370, 30.8 -6.2
el 04162 0.403 0,002 0404 0.02 0,06 0431 1e41 1.87 7.18 0.28 9.05
S 0.6 0,51 0,17 2,2 143 1e7 2422 0410 11413 0452 0492 0e0

0.270 1410 1,25 634, 1

S¢2 1249 10.1 0.7

0250 0490 1,12 635, 13,4 2938 71e76. Ne99 0e95 1.62 2.57 12.49 1386, 1«20, 1386 34,1 <=0.5

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RUN.

2+ TOTHC IS THE TOTAL HYDROCARBONS EMITTED FOR 3.3 TRIPS/DAY. (NOT CORRECTED FOR ETHANOL RESPONSE OF FIDe)
TOTHC= 3,36 (HCG/MIV®DISTANCE » DBL + 3.3erSL

THE FUELS USED WERE:

1.
2.
1.
e

6o

INDOLENE (RVP=9,0). SOURCE: FPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTIMNG.

90% INDOLENE + 103 ETHANOL (RVP=9,.3). SOURCr: BLENDED USING FUEL MNOe 1 &ND 200 PROOF ETHANOL AT EPA MVEL

COMMERCIAL GASOLINE (RVP=10,0). SOURCE: HOWELL HYDROCARBONS (MSED ORDER).
90% FUEL NO. 3 « 10% ETHANOL (RVP=10.7). SOURCE: HO4ELL HYDROCARBONS (MSED ORDER).
BLENDED GASOHOL CONTAINING 10% ETHANOL (RvP=10.0). SOURCE: HOWELL HYDROCARBON: (MSED ORDER) .



-
:
'

H

ENVIRUNMENTAL PROTECTION AGENCY
MOTO? VE~ICLE EMIS>IO LABOWATORY
AN anENRy 4[CHTIGAN

e Dttt T PR L P

GASOHOL PROLKAM
AVERAGE TEST RESILTS PROCESSED: JeC 27+« 197k

- ——— P Lt T T T PP eery Sy

VEHICLE: FO20 BOBCAT (3=-wAy) VIN: ayg=p2.3-C-122 INERTIA #4T: 3000 ACTUAL rP: 1u.3

L L L T - - - -—— - - - - - - . -

TEST TYPE: FTo

P Y TR T T PEORS S

|€¢recccacEXHASToconcaced> | [ConceditH[ENTes=> | |CoaaaSHED====> | CommeaC NNISTER W [GHTS==e=>|
FUEL N "C co NOX  CO2 FE BARO hUM  NoRFC D81 HSL TLOSS TOTHC 80BL  aAvRL 8HSL  Oukb OTEST
1 €===GRAMS/MILE===>| (MPG) (IN=HG) (ORATNS |€Commeccnccencenccece(RAMSmccncnccccmumcncccnenaa)
/L)
1 2 ME4N 0245 210 0,96 399, 2261 29425 52466 9.91 0e76 1407 1.84 10,38 763, 753. 731, 9.6 =12.4
STu. DEV 04021 0283 L0462 le el 0296 o202 0,046 0045 0e13 0458 (432 3,67 4571 1a41 4.y3 2449
Co 0 ¥ Be7 13.5 4.5 062 vue3 1.0 soee 510 58,2 12,5 315 3,09 0.49 0,09 0419 42,20 0,u
2 3 MEaN 0.237 1457 1415 388. 21e9 2913 72.29 n.99 107 2419 3.27 19419 740, 756, 7T33¢ 15«5 =7.6 7
STO. DEV 0,115 0,379 ,04% 1o Jel 04108 4,002 0,018 0448 0428 0,72 3.92 2.00 .91 0.41 lalb 2,42
Cevie & 4A.8 26,2 S.h 04l ULI D4 5,5« 1,84 45,0 12,8 22.1 27,65 0,27 9,12 0406 . 7,41 0.4
1 1 MEaN 0,130 1,80 0,96 396, 2242 29.16 74,70 1,00 0.81 1.35 2.16 9,94 739, 751. 7Z8s 2.4 =10.4
3 2 MEAN 0.270 2.35 1,11 397, 22.1 28.80 80,15 1,02 1,09 1,73 2,82 13,49 736, 753, 728, 17,z =7.5
ST)e DEV 0.000 0212 4021 3¢ Uel 0043 0453 0,002 013 0430 0428 1495 (.0 G0 2.55 142l 2.n8
Ceve % Nel 940 149 0e7 Ueb 0ol 0.57 0,20 2.6 17.5 9.8 7.02 0.0 7.0 035 1424 Qeu
4 2 MEaN 06240 1485 1,32 396, 21e4 2911 30,36 1.03 3416 3,11 6425 1934 739, 760, 730. 2lei =9.1
o STD0. DEV 0.0 04071 J0RG Oe Ue0 00155 04670 0,003 0¢38 0e04 0434 0Ue20 1400 040 0e71 0428 ne»9
Cevre & 9.0 38 4.2 0.0 U0 0.5 vedd 0,32 12.2 1.4 Sete 1,02 0,16 0,0 0.10 1439 0.0
6 >2 ME AN 0¢335 2410 1,32 411e 2046 29416 71421 0,98 2432 2.6R S5.59 20.02 7T46, 7A1s T33. 1647 =11l.1
STD, DEV n,)21 0.0 0062 3. Vel 06011 34023 0,014 0613 0612 0425 0402 0,71 1,71 1461 0els 1463
Cavea % 6.3 0.0 3,2 067 07 0.0 4,24 1,40 G0 4,5 4.4 U008 0410 .09 0619 0D.8¢ Q.0
3 2 MEaN 0250 2,10 1,05 41le 2le4 29.0% 75.30 1,00 2427 1496 4,23 1leed4 739, 756, 7204 1740 =13.7
5Tde CEV 0.0¢R 0,424 L0160 Be et 0elal 24909 0,019 0429 0630 0,59 <2400 1473 2.35 1.00 ve71 0eaS
Ceve & 1163 2062 1.3 19 1e7 0.5 3.86 1,37 12.8 1542 139 13439 0423 5,31 0416 @ity new
NOTES:®

l. FUELS ARE PRINTFD In THE ORDER THAT THEY WERE QuN,

2. TOTHC IS THE TOTAL HYDROCARSOMNS FMITTEN FOR 3.3 TRIPS/NAY, (NOT CORRECTED FOR ET-aNOL RESPONSE UF Fl.,)
TOTHC= 3.3% (HC«G/MIVCDISTANCE + D3L & 3e3ersL

THE FUELS USED WERE:

le INDOLFME (RVP=9.0}s SNURCE: EPA MVEL LAH FucL IN USE FOR CERTIFICATION TESTING.

2e 902 INDALENE + 10% ETHANOL (RVP=9,3). SOURCF: BLEMDID USING FUEL nNOe 1 AND 200 PROOF ET~ANOL AT E£i°A Mve:
3, COMME~C AL GASOLIME (RVP=10.0), SOURCE: HuwtLL HYDRNCARBONS (MSED ORDER) .

4. 90% FOEL NO. 3 « 10% ETHANOL (RVP=10.7), H0URCE: RUwELL HYNROCARASUNS (MSED OR: TR).

4o BLENDED GASOHOL CONTAINING 10% ETHANOL (AvP=1940)e SOURCE: HOWELL HYDROCARBONS (MSED URMNER) .

B T T

a2 Y -



ENVIRONMENTAL PROTECTINN AGENCY
MOTOR VESICLE EMISSION LABORATORY
ANN ARBOR. MICHIGAN

GASOHOL PROGRAM .
AVERAGE TEST PESULTS PROCESSED: DEC 15+ 197

VEHICLE: OM=SUNBIRD {3=-wWaY) VIN: 80151 INERTIA wi: 3000 . ACTUAL HP: 1l.6

e - et macca- e ——— —- L L LT L TP PPy P B T L T

TEST TYPE: FTP

{¢mmmmemnf XHAUSTmamcemme> | |CocacpAMBIENTaw=> || CocenSHEDwwa=>| R et CANNISTER WEIGHTSe=w==>|
FUEL N HU co NOX CO02 FE BARD HUM NCXFC DBL  HSL TLOSS TOTHC BOBL AudL  AHSL 00BL DYEST

| C===GPAMS/MILE===>] (MPG) (IN=HG) (GRAINS | <= GRAMSmemeamma= O O

. 71.3)

1 1 ME&N Ne210 4450 0665 428. 20es 2944) 6883 0497 0e5] 0687 138 8,56 795. =Hp07. 798, 12,0 3.0
2 2 MEaN 0+230 4410 0.66 434, 19.4 29,04 68B.10 0.97 0469 1.88 2,57 12.62 812. =527. B824. 15,1 12.1
STD. DEV 0,014 0,141 ,0602 10, 044 04155 7,148 0,032 0407 0,21 0.28 1,12 5,92 4,95 5,92 0499 0.0l
Ce/o & .6el 3e4 6o 23 242 045 - wese 3 25 10,2 1049 1067 8492 073 Go60 072 6456 0609
1 1 ME4N 0,230 4,90 0,67 426, 20,5 29.09 74.02 1,00 0.56 0,87 1,43 69,14 B810. 824, 8ll. 13,9 1.2
3 2 MEaN 0.335 5,90 0.69 418, 20,8 28,77 79,91 1.02 0.79 1,09 1.88 1é.69_ 823, 841, 830, 18,3 7.3
SYDe DEV 0.021 04141 .007 le Gel 06070 44679 0,023 0e17 0407 0426 0415 4,64 6,69 44069 0.07 0407
CoVe % 6.3 264 10 042 Ge3 042 .86 2,25 215 645 1248 1els 0456 0,56 0.S7 038 n.=8

4 2 MEAN 3.360 6440 071 4164 2061 28489 77.26 1401 1613 2.06 3,19 16.85 B24, Hub, 839, 21.9 15.1

ST0. DEV 0,037 04707 014 3. Gal 06085 34107 0,015 0e26 0.04 0,28 1,80 6,00 5,00 187 0.99 4e03
Ceve % 157 1140 2.0 0Qe¢7 0Ge3 0.3 “e02 1,48 213 147 Beb 16,68 0473 .59 0422 4e32 24.78

6 2 MEaN 0,500 7.40 0.76 4304 19,3 29413 77.13 1.01 130 2434 3.64 21,37 835. 455. 845. 20.2 9.8
STD. DEV n.071 0.283 .01« Se 042 04016 14960 0,009 0en8 0478 0471 0472 0471 100 100 0466 1.al
Ceve % 1«41 3¢8 149 1.2 lel 0.1 2e34 0,92 6,0 33.5 19.4 3.37 0,08 0,12 0412 3,16 14,43

3 2 MEaAN 04290 Se7S 074 428, 2063 29.03 77.69 1401 0694 1416 2410 11.95 B34, £53, 840. 19.3 6.3

STO. CEV 0.9 0,071 .0l4 6, U3 04155 24952 0,014 0403 0,08 0,06 0,27 1.87 2,35 3461 0469 1,70

Cove % N.0 1e2 149 1¢S5 1le4 0.5 3.35 1,642 3.0 743 2.7 2.26 0.22 $427 0493 2457 26,14
NOTES:

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WEREZ RUNe

2. TOTHC IS THE TOTAL HYOROCARSONS EMITTED FOR 3.3 TRIPS/DAY. (NOY CORRECTED FOR ETHANOL RESPONSE GOF FlO.)
TOTHC= 3.32(HC+G/MI)®DISTANCE + DBL ¢ 3¢3°HSL

THE FUELS 'JSED WERE:

1. INNOLEKRE (RVP=9,0). SOURCE: EPA MVEL LARB FUEL [N USE FOR CERTVIFICATION TESTING.
’ 2. 90% INOOLENE + 102 ETHANOL (RVP=29.3). SOURCF: SLENDED USING FUEL »NOe | AND 200 PROOF ETHANOL AT EFPA MVE
3. COMMERCIAL. GASOLINE (RVP=10.0). SOURCE: =OWeLL HYDROCARBONS (MSED ORDER).
6. 90% FUEL NOo 3 + 10% ETHANOL (RVP=10,7), SOURCE: HO4ELL HYDROCARBONS (MSED ORUER).,
6o BLENDED GASOHOL CONTAINING 10% ETHANOL (RVP=10.0). SOURCF: HOWELL HYDROCARAQNS (MSED OROER).



[ I

ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE FMISSION LABORATORY

ANN A

BN+ MICHIGAN

- s - - - - - - - -

GASU

=HOL PROGRAM

AVERALE TEST RESULTS

PROCESSED: DEC 15,

B T T L L Y

- - - > - - - - W - e O T o Dy = e T D T 4 o o W -

VEHICLES GM REGAL

- . " - = D S T o o 4 T - - -

| CmmmamcnEXHAYSTmcm e |

HC co

42

(3=wayY)

NOX  CO2

| C===GRAMS/MILE===>]

N.390 8.35

STD. DEV 0,028 1,061

7.3 12.7

f.4eus  7.90

STD.- DEV 0,015 0,283

8.7 3.6

0,555 10.60

STve DEV 04007 0.011

1¢3 - 0sl

0.430 1€.05

STD. DEV 04071 04354

16.4 3.5

0430 8.30

0.315 6,35

STD. DEV 0,007 0.212

FUEL N

3 2 MEaAN
Coeve %

4 2 ME&N
CeVe %

6 2 MEaN
CeVe &

3 2 MEaN
Cete &

1 1 MEaN

2 2 MEaN
Co‘- *

1 1 MEaN

NOTES:

2.2 3.3

N3350 7T.60

0,19 462,
«028 0.
14,9 0.0
0,25 459,
« 007 0.
29 0.0
0,31 476,
«014 “e
4ob De9
0.27 469,
«007 1.
2.6 0.2
0.16 470,
N,26 462,
«0la l.
5.9 0,2
0,22 469,

FE

(MPG) (IN=HG) (GRAINS

18.1
N0
.1

18.4

VINS 48257

. TES

INERTIA wT:

T TYPE: FTo

| €oammAMBIENTom=> | | C=cuuSHED-ma=> |

BARO

29.36
0.090
03

29.29
0.120
O.“

29%.12

0.098.

03

29.02
0091
0e3

29.37
29.09

0.076
1.6

29.58

3500

ACTUAL HP: 12.2

| Coe=eeCANNISTER REIUHTS===e>|

HUM  NNXFC DML HSL TLOSS TOTHC BDBL
7L8)
76416 1.01 3.63 1.14 4,77 17.06 9S6.
1.369 0.006 039 0.13 0,25 0,65 1.58
1.80 0,66 10,7 1147 5.3 3.80 0.17
T0.56 0.98 5.47 1,66 7.14 21.95 657,
343264 0,015 0497 0.39 1.36 3.12 0.0
@e71 1,53 17.7 23,4 19.0 14,90 0.0
73,86 0.99 5.59 2,08 7,66 26.23 952,
1.855 0,005 0422 0.20 0.642 1.05 0.0
2.51 0.86 3.9 9.5 5.6 4,02 0.0
73.91 1.00 2.91 1.62 4.36 14.28 945,
44103 0,019 1635 0,08 1.27 1e55 1.00
5.55 1,92 46.3 5,5 29.3 3401 0,11
72.28 0.99 2.06 0.84 2.90 14.69 934,
B0a39 1.03 2.46 1.35 3,81 14.73 937.
ve2a0 0,061 0,33 0,07 0,25 0.26 2.35
2008 5,90 13.2 5,2 6.7 1,75 0,25
76,91 1.00 1.77 1.12 2.89 14.13 939,

1o FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RUN.

. 2. TOTHC IS THE TOTAL HYDROCARBUNS EMITTED FOR 3.3 TRIPS/0NAY,

TOTHC= 3.32(HC6/MI) ®UISTANCE + DL + 3.38nSL

THE FUELS USED WERE!

1.
2.
3.
4
[

INDOLENE (RVP=9,0).

{NOT CORRECTED

AL BL

975,
el
.07

931.
2.65
(.25

973,
Ne71
2,07

967.
De71
1,07

949,

956,

4,06
n,43

Y54,

FOR ETraNOL

SQURCE: FPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTING.

955 .
2.65
0.28

960,
1.00
0.10

951.
1.22
0.13

945,
1.41
0.15

930.

9u.

1.00
0.11

936,

20,0
0.76
3.90

26445
1ed3
©.07

21,5
Qeasi
1,37

21.7
099
LeS6H

1503

18.8

1.77
F.63

AHSL  D0DBL  DTEST

|Cormmnvenmreccncemra(RAMSccccncnccncecconacvnncema) |

-0.3
1.06
0e0

No
we s
N~

-0.4
177
Ned)

~0.3
2e83

Neus

~3.9

2.7

1e13
4l.1

-5.5

197:

RESPONSE GF Floe)

90% INDOLENE « '10% ETHANOL (RVP=9,.,3). SOURC-: BLENOFD USING FUEL ~Oes 1 AND 200 PROOF ETHANOL AT EPA Mvi
UwELL HYDRNCARBONS (MSED ORDER) .,

COMMERCIAL GASOLINE

90% FuUFL NO.

3 .

10% ETHANOL .
BLENDED GASOHOL CONTAINING 10% ETHANOL (KvP=10.0). SOUPCE: HOAELL HYDROCARBONS (MSED URNER),

(RVP=10,0), SOURCE: rt

(RVP=10.7),

S0urCE: HOWELL HYDROCARSMONS

(MSED ORDER) .



ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE FMISSION LABOQFRATORY
ANN ARBORy MICHIGAN

GASOHOL PROGRAM
AVERAGE TEST RESULTS PROCESSED: DEC 15. 1978

VEHICLE: FORD MAVERICX (0Xx=C) VIN: Rl=302=F=87 INERTIA WT: 3500 ACTUAL WP: 9,7

TEST 1YPE: FTP

v

I< EXHAUST meed| [€acccAMRIENT  ced || CocwnSHEDamw=>] | €ommeaCANNISTER WEJOHTSawaa>|
FUEL N HC co NOY  CO2 FE BARD HUM NNXFC OBL HSL TLOSS TOTHC BDBL AnNBL AHSL DUBL DTEST
f<ea=GRAMS/MILE===>]1 (MPG) (IN=~HG) (GRAINS 1< ==GRAMS ——>
: 7uen)
1 2 MEaN 0660 5405 1436 547, 15.9 29432 634615 0495 0435 075 1e10 19416 743. 755, 733¢ 1245 =9.6

STNe DEV 04u37 1.061 042 Be Ne2 0212 565468 0,023 0410 00 010 1462 1089 10444 Te91 062 2497
Cove % 8e6 2140 3¢l 16 1.3 0.7 8,78 2447 2843 040 G0 P47 1447 1.38 1.08 3,39 0.0

2 2 MEsN 04730 3.50 1.46 535, 15,8 29,13 72.27 0.99 1473 1427 3.01 24,01 759. 772. 754. 12.6 =5.8
STNe DEV 0.099 0.707 071 Ge  fiel 06169 04558 04002 0479 0436 1415 4,45 7.25 8.51 4.24 127 3.04
Ceve % 1346 2042 44 047 0e6 046 0.79 0425 45,8 2843 384 12453 095 1,10 0456 10410 9Deu

3 2 ME:N 06830 9440 1439 539, 15:9 28.78 RUe30 1403 3¢48 1440 4488 28,69 762, 777+ 754¢ 147 =7.8
STO. DEV 0,001 N.283 .0la 0. 0,0 04071 1.687 0,008 0435 0,09 0,26 5,28 1.41 2.00 2.74¢ 0,57 1.20
Cave % 0.1 3.0 1.0 0,0 Go.1 02 2.10 0,81 10.2 6.5 Se& 0,99 0419 0,26 0436 3.85 0.0

4 2 ME&N 0.825 6,75 1.55 S535. 15. 29011 82,54 1.04 6405 3.4R 9,53 37,95 769. 783, 767. 143 -1.8

8
) STDs DEV 0,035 0.495 .03S 4y 041 0.170 1.930 0,010 0.35 2,23 2,57 6.78 3.67 13,26 0,0 0.49 2o83
Ceve % 4.3 10e86 2.3 047 0,4 0.6 2434 0,94 S.7 63,9 27,0 17,87 0.48 0,41 0.0 3.47 0.0

6 3 ME&4N 1.570 8,20 1.55 S41, 15,3 29.11 74,20 1,00 6.31 1.97 8,28 51,79 771, 784, 765. 12,9 =6.1
STH, DEV 0,798 3,470 ,095 7. 0.0 0.072 3.506 0,016 0.51 0,2} 0,68 138,74 2,52 1,91 «S8 0479 1400
CeVe % S0e¢8 4243 6.1 143 Usl 0.2 “s72 1,03 8.1 1047 842 36419 0433 10,26 021 6415 02

3 2 ME:N 0,730 7,05 1,40 550, 15.8 28,97 82.47 1,06 2.67 1,23 3,90 26,03 759, 776, 1755. 17,0 =4.,0
STOe DEV 04042 04636 +085 6e (a2 00063 4e985 0,025 153 0624 177 1630 5.66 3,94 122 170 424
CeVe % Set 940 6e1 160 13 0.2 6,04 2,63 S742 19.5 4563 5400 0e75 6,51 0416 9.98 0ei
NOTES:

1. FUELS ARE PRINTED IM THE ORDER THAT THEY WERE RUN.

2. TOTHC IS THE TOTAL HYDROCARBUNS EMITTED FOR 3¢3 TRIPS/DAY. (NOT CORRECTED FOR ETwANOL RESPONSE OF Flu.)
TOTHC= 3,39 (HC,G/MI)°UISTANCE + DBL + 3.39HSL

TrE FUELS USEC WERE:

1o INDOLENE (RVPz9.N). SOURCE: FPA MVEL LAR FUEL IN USE FOR CERTIFICATION TESTIAG.

24 90% INDOLENE + 102 ETHANOL (RVP=9,3). SOURCF: BLENDED USING FUEL ~Oe 1 AND 200 PROOF ETHANOL AT EFPA MVE
3. COMMERCTAL GASOLINE (RVP=10.0). SOURCE: HUWELL HYDRNCARBONS (MSED ORDER).

4e 90% FUEL NOo 3 « 10% ETHANOL (RVP=10.7). SOURCE: HO~ELL HYDROCARBOUNS (MSED ORDER) .

A. BLENDED GASOHOL CONTAINING 10% ETHANOL (3vP=z10.0). SOURCE: HOWELL HYDROCARRONS (MSED ORDER).



ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE EMISSION LABORATORY
AN ANBORs MICHIGAN

" - = - - -

GASUHOL PROGRAM
AVERAGE TEST RESULYS

P L L L T -

PROCESSED: OcC 15, 197¢

VEMICLE: FORD PINTO

(OX~C}) VIN? 9E2-2.3=F=B5

TEST TYPE:

INERTIA wit

2750 ACTUAL mP: 9.7

FTp

|Conmmnnncl XHAUYS Teacaawa=> |

WEL N HC co NOY  CO2 FE BARO hUM NOxFC
| €===GRAMS/MILE==a>] (MPG) (IN=HG) (GRAINS
/L)

1 2 MEaN 0,515 2.40 1,64 378, 23.1 29.25 S2.66 0,91
STd, DEV 0.,UN7 0.283 064 le Vel 04296 oweee (0,046

CevVe & 1e6 1148 3.9 0,4 03 1.0 #eoe 5,10

2 3 MEAN 06473 190 1487 373, 22«7 29.13 72.29 0.99
STD. DEV 04059 0,361 «10% 3. Ue2 04108 4.002 0,018

Coe’e % 1264 19.0 SeA Qo7 U9 O0eb 5.54 1,86
3 1 MEAN 04650 350 173 378, 23.0 28483 B0.47 ,1‘03
& 2 MEAN 0600 2465 1489 377, 22.4 29411 80.36 1,03
STD, DEV 10,057 N.636 .001 T 044 0155 0,670 0,003

Cove & Se& 26,0 0,1 169 1.6 0.5 0.RI 0,32
6 2 MEAN 0760 2,70 1.99 397; 2le2 29.16 71.21 0,98
STD., DEV 0,628 0,566 ,049 6. 043 0,011 3.023 0,014

CoVe % 3.7 2140 2.5 144 143 040 4026 1,00

3 2 MEaN 0665 3.45 1,96 396, 22.0 29.06 75.30 1.00
STNe DEV 0.235 0.071 047 2a Oal 0ald]l 2909 0,014

Cave % 5.8 2e0 242 U5 1eE&E 045 3.86 1,37

NOTES:

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERZ RUN.

2, TOTHC IS THE TOTAL HYDROCARBUNS EMITTEQ FOR 3.3 TRIPS/nDAY, (NGT CORRECTED

TOTHC= 3.3#(HCAG/MI)®DISTANCE + DBL «
THE FUELS USED WERE:

2.3%1SL

INDOLENE, (RVP=9,0)s SOQURCE:
90% INDOLENE « 10X ETHANOL (QVP=9,3). SOURCF:
COMMERCTAL GASOLINE (RVP=10.0). SOURCE:

90% FUEL NO, 3 ¢+ 10% ETHANOL (RVP=IN.7),
BLENDED GASOHOL CONTAINING 10% ETHANOL

le
2
3.
G, SOURCE:
Ao

| €occaAMBIENTcme> | | CmaaeSHENcaaed |

(RVP=10.0).

| €2eemaCaNNISTER WEIGHTS==a=>]

OBL  HSL TLOSS TOTHC RDBL ATEL AHSL DLBL DTEST
|CommmaccccncrcrecaceGRAM S s arrccmracncrcmmcacana |
1.07 0.52 1,65 15.64 7B3. 792, 1772, 9,2 ~10.8
0e12 0,06 0,08 015 4,06 3,39 3.26¢ .71 0.78
1142 743 847 0096 0,52 0,63 042 7669 04J
1412 0479 1491 15,38 782. 792, 766. 106 =15.6
0433 0607 0.38 1,50 1.00 2.16 10.70 1.31 11.23
29,6 B.5 20.2 9476 0,13 2,27 1.40 12.35 0.C
1437 0465 2.02 19.56 783.° 795, 759 12.1 =p4.1
2053 0490 3.53 20445 785. #0le T7Bs 16,0 =6.2
0,40 0408 0,31 1,20 1473 1,71 1,61 1413 0.28
15,1 9.4 848 5,88 0.22 1,09 0,18 7407 0eu
1439 1403 2,93 2¢,03 783. 799, 775. 16,3 -8,2
0.11 0.01 0.1} 0,69 1,22 2.12 0,71 3.75 1.61
6.0 0.7 306 2488 0,16 0,27 0.09 22492 Qo
1.55 0.B8 2,42 19,37 777. 797, 770. 20.1 =7.0
0037 0411 0,67 0412 1,00 1,71 0. 1498 0485
23,7 1241 19.5 G466 013 0,09 0.0 9485 9eu

FOR ET-aNOL RESPONSE OF Fli)

EPA MVEL LAS FUEL IN USE FOR CERTIFICATION TESTING.
BLENDED USING FUEL nOe
HOWELL HYDRNCARBONS

1 AND 200 PROOF ETHAMOL aT EvA MVE
(MSED ORDER),

HOWELL HYDROCARBONS (MSED ORUER) .

SOURCE: HOWELL HYDROCARBONS (MSED ORDER) .



ENVIRONMENTAL PROTFCTION AGENCY
MOTOR VEHICLE EMISSION LABORATORY
ANN AxBORs MICHIGAN

- L L P T TP T

GASOHOL PROGRAM

AVERAGE TEST RESULTS PROCESSED:

DEC 15,

VEHICLE: GM«IMPALA (0OXx=C) VIN: 8Rua?2 INERTIA wWY: 4000 ACTUAL HP:

13.3

TEST TYPE: FTe

L R L T T P

|<ecmanaaf XHAUST >1 < AMBIENTeme> | [ Cmce=SHED=ma=> | {CvemmeCANNISTER WEIGHTS==aes|
FUEL N HC CO NOX €02 FE BARO hUM NOXFC DBL HSL TLOSS TOTHC 8DBL AI‘8L AHSL DDBL OTEST
| €===GRAMS/MILE==e>{ (MPG) (IN-HG) (GRAINS |CommccecaccmaccaceaGRAMS >
/3)
1 MEaN 04490 6420 1461 603. 14,46 29.20 69634 0497 0694 1442 2.36 15,36 895, 909, 887 13.6 =8.1
1 MEAN 04390 3430 1431 609e 13.9 29.21 7095 0.98 0477 1.56 2.33 15.49 878, 898, B884. 201 6.0
2 MEAN 0500 6435 1480 603e¢ 16as 29638 75699 101 177 1e47 3.24 18,95 897. 920, 89u4s 23.2 =3.1
STD. DEV n.014 0,212 .021 1. 0,0 04083 6,853 0,033 04146 0406 0418 0,65 0,71 0,0 0.0 0ole 0,71
,C.V. % 2.8 3.3 1.2 0ol 04l 0.3 9,02 3.23 8,0 2.9 S.7 3042 0.08 [N ] 0.0 0e61 Qe
2 MEAN 0.495 5,10 1,68 610, 13,8 29.31 73.71 0.99 3,45 1,84 5,30 21,76 904, 932, 907, 27,6 2.8
STD. DEV 0.092 1,131 000 0o 040 00113 14369 0,006 0423 0406 027 191 1,00 2.00 2.65 085 1.63
CoeVe % 1846 2242 040 040 04l 0.6 1.86 0,664 6.8 1.9 5.l .77 0ell 0421 0429 3407 S7407
3 MEAN Ne543 . 550 152 624¢ 13,5 29413 72.76 .99 4,16 2.03 6,18 24,22 902. w29, 903, 26.8 0.%
- STDe DEV 04046 04400 4006 ¢ 0,2 04081 7461 0,034 155 0405 1.59 2.72 3.21 5.28 2,92 376 neu2
CoVe % 8.5  Te3 0s& le 143 043 aues 3,44 37,2 2.4 257 11426 0436 1,46 0432 13499 9646
1 MEaN 0470 6480 176 60%e 1644 29404 69,57 0.98 2426 1443 3.69 18.53 902, 926« 900s 24¢5 =-2.3

NOTES:
1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RUN.
2. TOTHC 1S THE TOTAL HYDROCARBUNS EMITTED FOR 3.3 TRIPS/DAY, (NOT CORRECTED FOR ETHANOL
TOTHC= 3e3#(HCeG/MIIeOISTANCE ¢ DHL + 3.39mSL
THE FUELS USED WERE:

1o INDOLENE (RVP=9,0). SOURCE: FPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTINg.

2. 90% IMDOLENE ¢ 10% ETHANOL (RVP=9.3). SNURCF: BLENDED USING FUEL ~0e 1 AND 200 PROOF ETHANOL AT EFA MVEL

3, COMMERCIAL GASOLINE (RVP=1040). SOURCE: HUWELL HYDROCARBOMS (MSED ORDER).
4, 90% FUEL NO. 3 + 10% ETHANOL (RVP=10.7)., SOURCE: HOWELL HYOROCARBONS (MSED ORDER) .

RESPONSE OF Flire)

b BLENNDED GASOHOL CONTAINING 10% ETHANOL (RVP=10.0). SOURCE: HOWELL HYDROCARBOMS (MSED ORNDER) .



ENVIRONMEMTAL PROTECTION AGENCY
MOTOR VEHICLE £MISSION LABORATORY
ANN 2RB0ORs MICHIGAN

GASOHOL PROGRAw

/ AVERAGE TEST RESULTS PROCESSED: DEC 15. 1978
// VERICLE: =SUICK REGAL (0x=C) VIN: S944 INERTIA wT: 3500 ACTUAL HP: 12.2
/ TEST TYPE: FTp
/ - -y T wy
/ ) |Ceemccraf XHAUS Tewecceced| |CeeaaAMBIENT caed | [(emeaSHED====>| l¢=====CiNNISTEH WEIGHTS====>]
FUEL N HC co NOX CO02 FE BARO HUM NOXFC DBL HSL TLOSS TOGTHC BDBL AL8L  AHSL DDBL DTEST-
1 <=~=GRAMS/MILF===>| (MPG) (IN=HG) (GRAINS 1< - ~~GRAMSemmman —- ——a>
/L) :
t
2 1 MEaN 0.530 4,50 1,27 467, 18,0 29.16 74,70 1,00 1455 2,00 3.55 21.11 B824. &64. B29., 20.2 5.3
3 2 MEaN 0,620 7.35 1,43 462, 18,6 29.38 75,99 1,01 3,09 1.22.4,32 22.37 836, 360, 838, 24,8 2.4
. STDe. DEV 04014 0,495 014 3s Vel 0083 64853 0.033 0e13 0613 0427 089 3,56 (.71 0e71 356 354
CaVe % 243 6e7 10 Deb6 Dot 043 Y9.02 3.23 4,3 11.0 662 3498 0.42 N,08 0.08 14,25 #vens
4 1 MEaN 0,570 5.00 1,36 469, 17,9 29,23 76,68 1,00 6,03 1,27 7,30 24,22 844, #71., 851, 27,0 6.9
6 2 MEaN ' 0,730 670 146h 479, 174 29415 T2412 0699 Se74 1.72 To47 29.52 844, 867, Beuls 23.8 4,3
STDe DEV 0,028 0.005 .02} le Ce0 04105 29088 0,048 Ueb2 0415 076 047 0e71 1473 2465 0692 1470
CeVe % 3.9 Oel lets 043 U0 O0e& vewd 4,36 10,7 8.6 102 1458 0,08 0,20 0431 3487 39.07
3 1 MEaN 0e550 Te00 1451 472+ 183 29404 69,57 098 3470 1e13 4.83 20.99 838, 862, B840, 23.9 2.0
< .
1 1 MEAN 04500 6660 127 469, 18.4 29437 72428 0,99 1443 1425 2.68 20.28 827, Hub, 828, 1647 0.5
NOTES:

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE RUN.

2. TOTHC 1S THF TOTAL HYDRCCARBUNS EMITTED FOR 3.3 TRIPS/NAY. (NOT CORRECTED FOR ETHANOL RESPONSE OF Flu.)
TOTHC= 3.39(HCJ G/MI)2DISTANCE + DBL + 3.3¢ASL

THE FUELS USED WERE:

1. INDOLENE (RVP=9,0)s SOURCE: EPA MVEL LAB FUgEL 1IN USE FOR CERTIFICATION TESTING,

2e 90% INDOLENE + 10% ETHANOL (RVP=9.3). SOURCE: BLEMNDED USING FUEL "0e 1 AND 200 PROOF ETHANOL AT EFA MVE
3, COMMERCIAL GASOLINE (RVP=10,0). SOURCE: HOWELL HYDRNCARBONS (MSED ORDER),

4, 90% FUEL NO, 3 « 103 ETHANOL (RVP=10.7). SOLRCE: HOWELL HYDROCARBGMS (MSED ORDER) .

be BLENDED GASOHOL CONTAINING 10% ETHANOL (RVP=10.0)es SOURCE: HOWELL HYDROCARBONS (MSED ORNDER).,

oo a -



ENVIROANMENTA)L. PROTECTION AGENCY
MOTOR VERICLE EMISSION LABORATORY
ANN ARBORs MICHIGAN

GASOHOL PROGRAM
AVERAGE TEST RESULTS

- - - - - -

PROCESSED: DEC 15. 1978

ZL56ABU]LS90646 INERTIA

VEHICLE: CHRY, OMNI (0X=C) VIN:

wT: 2500

- —e-

ACTUAL HP: 7,3

TEST TYPE: FTp

/
; j€ocmaceef XHAUSTremccceay | |ComnaAMBIENT e || CmcaaSHED=m="> 1 I<===eaCiNNISTER WEIGHTS====si
FUEL'N HC co NOX €02 FE BARO HUM NOXFC 0BL HSL TLOSS TOTHC 8nBL AdBL AHSL DULBL OTEST
| €===GRAMS/MILE=~=>] (MPG) (IN=HG) (GRAINS 1< - GRAMS -—— ————>
/LR) .
2 2 MEaN 04300 8420 1438 318, 258 29406 68410 0497 1455 4,06 S5.61 22.42 562, 574¢ S57G. 12.1 8.1
STD. NDEV n.614 0,849 ,049 Os Oel 04155 7:148 0,032 0e0% 104 100 2480 187 1400 2624 0Uebs (oesl
Ceve % @7 103 3.6 0.0 0.5 0.5 vesae 3 .25 2.7 25,6 1748 16,94 0,33 0,17 0.39 5,28 5.c4
1 1 MEaN 0,430 1260 1408 322. 258 29409 74.02 1.00 1402 157 2.59 16.85 557. 9568, 560. 10.% 3.2
3 2 MEaN N,575 19,55 1406 321. 2541 28477 79,91 1.02 2.70 5,26 7.95 34¢.17 S61. 575. S67. [3.06 6.1
STD., DEV 0,02) 0.778 ,042 2o a3 04070 4.679 0,023 0466 0,15 0.49 0,47 1,22 1,41 0.0 0635 1leub
CeVe % 3.7 4e0 4o0 067 1ol 0.2 5.86 2,25 23.8 248 642 1437 022 0.25 04U 2461 17433
4 2 MEAN 0,340 10,35 1,34 326, 25,1 29.10 76,55 1,01 3,4910.1013,59 45.2¢ 563, $78, 5764, 14,8 11.3
STide DEV 04942 1.909 .07} Ts 043 0,212 24104 0.010 0425 0.46 0.69 6,61 2,35 2,00 1.87 0,28 0.35
Ceve % 1245 18e¢4 5.3 242 lel 0.7 2.75 1.00 Tel 4e3 560 1434 042 (o35 0633 1.91 a4
‘ .
6 2 MEAN 0,375 8,65 1,64 338, 24,3 29.13 77,13 1.01 2.95 5,73 8,69 31,11 562, 575, 571, 13,4 9.2
STD. DEV 0.021 0.213 .035 e Gel 06016 14960 0.009 030 0408 023 0467 2400 1.87 071 0428 1456
Coeve & S.7 25 2.4 062 0.6 0ol 2.54 0,92 1063 164 2¢6 2417 0436 0,33 0412 2e]11 leevl
3 2 MEAN 0475 16445 1.05 325, 25.2 2903 77449 1.01 2.55 4447 7,02 29.05 S6le S74. 567, 12.8 6.0
STD. DEV 0.007 0.919 .007 e Dol 04155 2.982 0,014 0433 0458 0.91 2.06 1le41 1.58 1.22 0.21 0eu?
Ceve % 1.5 Se6 07 062 a6 045 3485 1,62 13,0 1340 130 7410 0425 0.28 0.22 1465 1.1i7
1 1 MEaN 04410 1250 1400 331s 2542 2938 71476 0499 1435 1.91 3.26 17.83 558, 569, 563« 1047 Lol
NOTES:
le FUELS ARZ PRINTED IN THE ORDER THAT THEY WERE RUN.
2. TOTHC IS THE TOTAL HYOROCARBONS FMITTED FON 3.3 TRIPS/DAY. (NOT CORRF.CTED FOR ETrANOL RESPONSE OF FlIus)

TOTHC= 3.3%(HC+G/MI)2DISTANCE + DHL + 3.32HSL

THE FUELS USED WERE:

INDOLENE (RVP=9,0). SOURCE:
90% INDOLENE + 10 ETHANOL (RVP=9.3). SOURCE:
COMMERCTIAL GASOLINE (RVP=10.0)s SOURCE: HUWFLL HYODRICARBOMS
90% FUEL NOs 3 ¢ 10% ZTHANOL (RVP=10.7), SOURCE:

BLENDED GASOHOL CONTAININCG 10% ETHANOL (RvP=10.0). SOURCE:

ROLELL HYDROCARBNINS
HOWELL HYDROCARRONS

£PA MVEL LAS FUEL [N USE FORQ CERTIFICATIOM TESTI:NG.
BLEMNDED USING FUEL *0.
(MSED CRDER) .

1 ANO 200 PROOF ETHANOL AT EFA MyE

(MSED ORPER),
(MSED ORDER) o




VEHICLE: PLY. SALON (0X=C)

FUEL N

1 1 MEaN
2 1 MEan
3 2 MEaN
STO.

Ceve

4. 2 MEaN
STD.

coVu

6. 2 MEAN
STD.

c.\lo

3 2 MEaN
STD.

c.v.
NOTES:

ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEHICLE EMISSIOV LABORATORY
ANN ARBORe MICHIGAN

GASOHOL PROGRAM

AVERAGE TEST

RESULTS PROCESSED: DEC 1S, 197

- - > - - on - - P L L L L TR e LTS

VIN: pHelGRAZ06799

1< ExHAUST

- et ecce come-

INERTIA WT: 4500 ACTUAL HP: 12,3

TEST TYPE: FTpP

HC co NOX  CO02

| €===GRAMS /M| Famwu>]

0.770 17.10 1.65 607,

0,530 8.80 1.93 613,

0.765 17.10 1.85 609,

DEV 0.047 0.0 «007 1.
%

0.9 0.0 0.6 0.2

0590 9490 2414 609,

DEV 0.00]1 0,566 .02R I

0.2 5«7 1.3 0,2

0740 11.55 2.19 634,

NEV 0,071 1.344 ,071 24

93 1leb6 362 0.3

8.360 21.25 1.63 618,

DEV 0,014 0.778 .021 1

-

1.6 3.7 1.3 0.1

FE BARO rUM  NnkFC

(MPG) (IN=HG) (GRAINS
7L4)

13.9 29.24 72.28 0,99
13.6 29.04 79.27 1,01

13.9 29.36 76.14 1.01
3¢0 04090 1.369 0,006
Vel 0.3 1.80 0,64

346 29429 T70.54 0.98
0.1 0120 3.324 0,015
0.5 0e4 “.71 1.53

1 29.12 73.86 n.99
«l 04098 1,855 0,009
1 0.3 2451 0,86

S 29.02 73.91 1,00
Cal 00091 4.103 0,019
S 0.3 5.55 1.92

1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERE PUN.
2. TOTHC 1S THE TOTAL HYDROCARBOUNS EMITTED “OR 3.3 TRIPS/DAY. (NOT CORRECTED FOR ETHANOL RESPONSE UF Flii.)
TOTHC= 3,32 (HC G/MIV#OISTANCE « D8BL + 3.3%HsL
THE FUELS USED WERE:

le
3.
Lo
e

INDOLENE (RVP=9,.0). SOURCE:

@3] 1€oacaAMATENTecm>| | ComeaSHEDama=> | 1 <eacwaCiNNISTEP WEIGHTISemm=>1

DB{. HSL TLOSS TOTHC BDAL AGBL AHSL DNRL DTEST

j€ovmmmracanmeccacee=GRAMS —nc—- ———>

1.39 1,06 2,95 24,26 744, 760, 743, 15,7 «1,0

2¢86 1461 4,45 21,24 742, 762. 7TS54¢ 19¢8 11.2

S5¢87 1e40 7.27 29,40 758, 777, 760. 18.8 2.3
0eR8 040 0,48 0,32 0.0 Ge71 2424 0407 1e-l
14,9 28,3 6.6 1.09 0,0 1,09 0,29 0,36 84,~5

1006 243812.43 32.54 765. 785. T74s 20,1 8.8
0.0 0416 0,16 0.56 3,46 2,65 1.87 1.05 1.-8
0.0 6.8 13 1,72 0,45 6,31 0.2% 5,29 1-.,78

9.28 1.8611.16 34,16 763, 782, 767. 18.8 3.5
0.65 0,03 0,68. 1,14 1,73 0,0 0.0 1.06 1.u6
Ta0 145 6l 3433 0e23 040 0.0 S5.66 29.£8

5.95 1,45 7,40 31,91 754, 775, 757. <20.7 3.2
059 0616 0474 0476 2.45 Ge7l 0071 2455 2440
9.9 1047 1040 2.38 0432 5,09 0.09-12.30 92.03

EPA MVEL LaB FUEL IN USE FOR CERTIFICATION TESTI™G.

90% INDOLENE + 10% ETHANOL (RVP=9,3). SOURCF: SBLENDED USING FUEL NOe 1 AND 200 PROOF ETHANOL AT EPA Mve

COMMERCTAL GASOLINE (RVP=10.0). SOURCE?
90% FUFL NO. 3 + 10% ETHANOL (RVP=10.7). SOURCE:
BLENDED GASOHOL CONTAINING 10% ETHANOL

HUWELL HYDRACARBOMS (MSED ORDER) .

HOWELL HYDROCARBGNS (MSED ORCER) .

(RvP=1040). SOURCE: HOWELL HYDROCARBONS (MSED URDER),



ENVIRONMENTAL PROTECTION AGENCY
MOTOR VEMICLE EMISSION LABORATORY
ANN aRBORs MICHIGAN

GASOHOL PROGRAM
AVERAGE TEST RESULTS PROCESSED: OEC 15. 1978

VEHICLE: TOY., COROLLA (Ox=C) VIN: 79=FE-i INERTIA wT: 2500 ACTUAL »P: 040

TEST TYPE: FTpP

’ | Commaea=f XHAUST >t ¢ AMBIENT am=d> | { € ccaSHEDeawa>} }ComaauCANNISTER WEIGHTSewew>|
FUEL' N HC co ) NOX  CO2 FE 8AR0 HUM  NOXFC 081 HSL TLOSS TOTHC BDBL ALBt. AMSL DOBL DTEST

| €=«=GRAMS/MILE===>| (MPG) (IN=HG) (GRAINS 1< =GRAMS >

/1)
| S

1 1 MEAN 06550 7410 1406 3260 26,2 29¢26 72.28 0,99 0498 0460 1.58 16,53 1427, 1635, 1423, 8.1 =3.5
2 1 MEAN 0570 4090 1436 326. 25.5 29404 76427 1.0] 0692 0467 1,59 17.28 1425+ 1435, 1422. 1044 -2-(6
3 2 MEAN 04775 8485 1427 336s 2542 2932 7325 1699 139 0489 2.28 23.50 16264 1438, 1425, 116 <1.5
STH, DEV 0,021 0,071 .007 0o 0.0 04062 2.859 0,013 0.06 0,06 0,11 0,23 1,00 1.00 1.22 9.01 n.é2l

Ceva & 2.7 0.8 0.6 0.0 0.0 0.2 3,90 1,33 4.1 6,4 S0 4,98 0.07 0,07 0.09 0.10 n.u
4 2 MEAN 04710 SeB0 1446 3244 25.6 29¢24 71491 0099 295 0499 3,06 2291 142S. 1440. 1424« 15«1 =0.3
STDN, DEV 0,057 0.0 «01l4 e Bel 0112 1,641 0,008 0412 0411 0,23 0e96 0.0 1,0 1.00 NeS7 n.<2

CeVe & 3.0 00 10 062 04,3 0a% 2.28 0,77 S5.9 10,7 T4 4,18 0.0 Ve0 0,07 3,75 onac
6 2 MEaN 0,800 6470 1,47 338, 26,3 29.07 74,69 1.00 1.81 1.29 3.01 25.60 1422. 1634, 1420. 12,7 ~1.6
’ STh, DEV 0,001 0.283 ,01¢ 3. U2 06112 €,188 0,001 0.10 0,06 0,04 0,06 0.0 1.00 0.0 Nell 047

CeVe & Cel 4e2 lef 0e8 0.9 0.5 0425 0.10 S.5 543 1e2 0422 0.0 0.07 0.0 S5.37 nei}
3 2 MEAN 0780 9430 1.01 339, 26,9 29,07 79,67 1.02 1453 1.03 2,57 26,23 1421, 1432, 1421, 12.3 0.3
STDe DEV 0,028 04142 <348 by 042 04069 Be%943 0,044 019 0402 0417 278 040 1.00 0.0 0s21 1e36
Ceve & " 3.6 1.5 34.1 1.0 9.8 0.2 de0e 4,30 12.6 2.0 666 3420 040 2,07 0.0 le72 #acve

NOTES:
1. FUELS ARE PRINTED IN THE ORDER THAT THEY WERS PUN.
2. TOTHC IS THE TOTAL HYDROCARBUNS EMITTED FON 343 TRIPS/DAY. (NOT CORRECTED FOR ET~aNOL RESPONSE OF Fli'e)
TOTHC= 3,38 (HCG/MI)20ISTANCE + DBL « 3.38nSL
THE FUELS USED WERE:

1, INDOLENE (RVP=9.0)¢ SOURCE: EPA MVEL LAB FUEL IN USE FOR CERTIFICATION TESTING.

.2, 90% INDOLENE + 10% ETHANOL (RVP=9,3), SOURCF: BLENDFD USING FUEL ~O. 1 AND 20u PROOF ETHAROL AT EFA mMvE:
3. COMMERCIAL GASOLINE (AVP=10.01. SOURCE: HuWELL HYDRACARBONS (MSED ORDER).

by 90% FUEL NOo 3 « 10% ETHANOL (RVP=10.7). 350UxCE: HOWELL HYDROCARBONS (MSED ORuER).

6, BLENDED GASOHOL CCMNTAINING 10% ETHANOL (RVP=10.0). SOURCE: HOWELL HYDROCARBONS (MSED URDEKR),



