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Figure 6,

Completed Installation

of Dual Fuel Injection System on Datsun 200SX Engine,
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Figure 6a.

Fuel Selection Switch Inside Vehicle.
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cell foam,
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Appendix I

Ellis - Kendall Laboratories
2605 Table Mesa Court
Boulder, CO 80303

August 5, 1981

Mr. Carl MacCarley
Denver Research Institute
2450 South Gaylord
Denver, CO 80208

Dear Mr, MacCarley:

Analysis of the alcohol and foam samples submitted
by vou has led to the results which follow.
Description of samples: Methanol and ethanol used for fuel
and a foam fuel tank insert.

Object: Determine impuritiés. in fuels and determine
components of foam extractable in alcohol.

Results: 1) The submitted methanol was of high purity.

. About 0.1% of an alkyl phthalate ester, very similar
to dioctyl or didecyl phthalate, was found. This
type of phthalate ester is used as a plasticizer
with vinyl polymers.

2) The submitted ethanol is denatured with
methanol. Other volatile components found include
about 2% of an alkyl ketone and about 1% ethyl
acetate. Also present was about 1% of a non-
volatile aromatic ester, not further identified.

3) The foam is polyurethane. About 3% by weight
of the foam could be extracted by boiling ethanol
in a 36 hour period. The non-volatile components
of this extract contained carbon, hydrogen, oxygen,
silicon, phosphorus, sulfur and probably chlorine.
The latter four elements are present in about
equal amounts. The silicon is probably present as
a methyl silicone oil. The major organic component
is an aromatic ester. Most, if not all, of these
components could be removed from the foam prior
to use with a rigorous alcohol extraction.

Details: The two alcohols were examined in a similar manner.
The infrared spectrum of the submitted sample was scanned

as was the spectrum of pure methanol or ethanol. The spectrum
of the pure alcchol was subtracted from the spectrum of the
fuel alcohol. The difference spectrum was 1nterpreted to give
the above results; no impurities were detected in the

methanol by this method.

In order to detect the non-volatile impurities
in the alcohols approx1mately 200 mL of each was evaporated.
The residue was dissolved in carbon tetrachloride, deposited
on a KBr plate and the infrared spectrum scanned. The
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ethanol sample yielded a substantial amount of a light brown
non-volatile substance and the methanol yielded a small
amount of a non-volatile yellow liguid.

A portion of the foam was extracted for 36 hours
with boiling ethanol in a Sohxlet extractor. The solvent
was evaporated and the light brown residue was analyzed by
infrared spectroscopy and energy dispersive X-ray fluor-
escence with results as reported above,

The composition of the foam was determined by
interpreting the spectrum of the pyrolysis products.

If there are any further questions, please contact
us. A bill for our services will be submitted shortly.

Very truly yours,
(/*cay///’/ /// Fes /<~<//
Douglas Kendall

% . [t -
, o
e/ \ S

4%&/&@)3/(Gr/v

7
Andrew Ellis 2~
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Appendix III

Modal Emissions Plots from 3-Phase Full Test Procedures on Gasoline and
Methanol

Nomenclature:
ENG Concentration: Exhaust sampled prior to catalytic convertor,
TLP Concentration: Exhaust sampled at tailpipe, after catalytic convertor
HC = Hydrocarbons
CO = Carbon Monoxide
NOX = Oxides of Nitrogen

A1l emission concentrations reported in parts per million (ppm),
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Appendix IV

BTU adjusted equivalent fuel consumption calculations,

Gasoline: (43,5 M3/kg) (.74 kg/L) = 32,19 MJ/L
Ethanol: (26.8 MJ/kg) (.79 kg/L) = 21,17 MJ/L
Methanol: (19,7 MJ/ka) (.79 kg/L) = 15,56 MJ/L
. - 21,17 _
Ratio, Ethanol to gasoline 3779 - ,658
) . 15,56 _
Ratio, Methanol to gasoline 3715 .483
MJ = Megajoule
M3 = 10%0utes = 948 BTU

Liter

L
1 Liter = 0,26 Gal,
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Appendix V

Computer Printouts of Data from EPA Standard Emissions and Fuel
Economy Tests

Test Description

Gasoline, Highway Fuel Economy Test
Ethanol, Highway Fuel Economy Test
Methanol, Highway Fuel Economy Test
Gasoline, 3-Phase Full Test Procedure

[ IS ~ BN VS IR A\ IR

Methanol, 3-Phase Full Test Procedure
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STENAL 46 0.000




r — K ' L —— . Raamann -
kK 02 EMVIRONMENTAL TESTING CORPORATION LT A e A WS A E
- HUFET — WITHOUT WARM
10 JUL. 84 14:07
f TEST RUN NUMBER C21833
: PRE - TEST
- P
g TES) WUMBER 1€21033 BOARD (HAHG) 1aL.2
28 WET JAUR (DER, F) b, DRY BULB (DEG.F) ;7449
~b ®E/HODEL ‘DATSUN/200 SX VENTCLE NINGER 1152
-k OOEAETER 1709 OPERATOR/DRIVER  :HIKF CARTER
- NG CHEER LCAL_HACCARLEY COMNEHTS LBIFET(BAG ONLY)
. CLRSERTS i1 PAG (STTE 42 SHIFT DATA TABLE 3 :249
' REQUESTED TNERTIA 12875 '”L REQUESTED ACT WP 19,6
: FurL TYPE INDEX o3 - B EA%0 ENGINE. EAHILY o/
! FVa, FRIELT o/ TRAISHTISS (0N TYPE 5 SPeFD 1
. EonTK DISR/H YL, 12 20 FUEL SYSTEM sCLTAR ¥
» Tidlk_ CAPACITY 1402:5.4 1S . TIRE PRESSHRE 145 751 {
9 :
g HORSEPOUER |
. ROADL DAD 6.9
o FRUNT ROLL FRICTION 8.7
2 T A, 9.6
p REAR ROLL. FRIGCTION ,a
R4/
o THE CORRECT DYNO SFTTTNGS SHOULD BE  287S5LRS, INERTIA AND 4.9 PAU HP |
D 5
2 :
pe; o
Lo |
ol HACKGROUND CONCGENTRATIDNG i
: HC o coa NOX
b ADN9 - PODP L 02041 -, 1633
L START TIME: 14110:28
N PHAST 1 ENDED AT 14127113
f]“
e 101 VIifE S 740 1T LEL
» B
x
149 P
8

et




[T TTY PN

BAG READINGS FOR PHASE 4

UNCORRECTED BAG SNIFF READTINGS

1
A H Cco o~4 cop -1 N(tX -2
s 7.0210 7.7399 1.,19%3 49,%4%
: ZERO/GPAN CALTHRATION

At (3] L8 g NOX
3 RAMGL i i i 2
. ZERTCONT I UGG = 00An THR96S
, ZURD SPEC SLH607 -, 3590 00144 - 4508
2 7 OFFSET 71983 - A50%5 54342 ~. 7799
B SaN CONG 46,4910 1.6805 Q2,493
s QPO SYELD 46 .%74 1.8704 Q8 3N
. VZ B e O TOBEYY R BT TISYY
o BACG ANALYSIS
B 1 Ty Lot 0 P MO
3]
L. Rifzixinawia TSULY 776G 138y STy
by 8T DEV(Y) LO003% 00069 0087 00428
b
kel o0 BOCKGROUMD 6H.5%07 2304 P97 L P800
L O ST DL VW) 00037 L0448 L0030 L0008y
ko
" BAG READ COMPLETED AT 414:26:23
]
of1
£
134
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02 ENVIRDONMENTAL. TCRTING CORPORATION . : L A

HWFET - WITHOUT WARM /P, /ma.a/ o
14 JUL. 84 44122 7 / )

£ TEST RUN NUNKER C2i844

: PRE - TEST AT AT AU AT

s TEST MUNBER s£21844 BARD (NHHE) 1424.5 i

3 VEY BB (DEG. F)  :SR.18 DRY DUUB (DIG.F) 7645

g NARE 7HIIEL 1OATSON/ 280 X VEN(TE fNER 153

o OBOMTER 1379 OPERATOR/DRIVER  :DRIAN WINDECKER

3 FAGIATER 1LAR1. MACLARLEY COMACITS HIWET

. CONAFNTS sHETHARDL SRIFT DATA TARLE § 241

! REQUESTED INERTIA  :2375 RFRUESTED ACT MR 9.6

2 FULL TYPE INDEX 3 ENGINF FANILY i/

: FUaf, FARILY i/ TRANSHIZS TN TYPE 15 SRED

. ERGIND DISAAY EVL, 1120 FUET SYSTIH tHETHANOL

s TANK CAPACTTY i/ TIKE PRESSIME 145 151

: HORSEPOWER

. ROADL OAD 6.9

s FROAT A0LI. FRECTION 2,7

o TOTAL 9.6

3]

. " REAR ROLL FRIGTION 2

3

Re '

[s THE CORRECT DYNO SETTINGS SHOULD BE  2R7%GLps. (NERTIA AND 4.9 PAU HP

=

F?

b

B BACKGROUND CONCENTRATIONS

b HE to com NOX

5.5869 (30260 L0037 -, 306R

-

e BTART TIMF: 14:25:32

2 PHASE 4 ENDED AT 14:38:48

TEST TINE: 765.16 GEC

+H

ﬁl

18}

Y

piol




BAG READINGS FOR PHASE 1

UMCORRECTED BAG SNIFE READITHNGS

™

HEC -4 co -1
& 3267 7. 4114

o
1.440%

-1

NOX -3
H 569

[

ZERD/SPAN CALIERATTON

He
RAMGE 1

(H{]
i

co2
i

NOX

v
2

P N = € ® F

230 Con 2018
ZEit sree HOL607
% FSET A3094

- 0879
- 3592
5520

L0075
(0144
-, 0305

2484
-, 1502

=, 4451

SPAM CONEG AL AN
SPAN_ GPEC Gt 2ey

47,042
46,5354

i.800%
1.6704

QR
P

ZONFESETY =, 1464

BNAG ANALYSYS

~. 9564

V10%%4

HE

oo

(Wi

SanrlIF 6.9904
ST DEV(Y) L0003y

8.00%4
012

1.1768
ANN05%7

62 . 876
00477

2L -

BACKGRIED G, a4248
ST plviy) 004

LEHEARLY

L00143

BP9 4
00026

L OB6R
0067

LAG READ COMPLETED AT

t4:41:27
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g CATA pILTmAE MG

=

TEISSY StiMMAR Y IR N E | TUED 1. <% UL Y, 1834
PRE - TEST
7 TEST NRECYR T2y TR THINRY
W1 BUED (DEG, FY  :58,4R DRY BHER (DIG.F)
N Mol e (EATSHN/200 §X VEHIOLE NsueR
g i 1R 1379 QPERNTOR/DRIVER
A TNRTILER AT NATTARCEY CORCRTS
CUIMENTS THETHAND) SHIFT DATA TARLE $
. QENUESTED INERTTIA 12475 REQHESIED ACT 1P
d FULL TUPE INDFY i ENGINF FAMTLY
3 TN RN T/ TRAMIESTON TYPE
EXCINE H‘"P/O YL, -2 FUEl SYSTEM
t Tang CaratTTy o/ TIRE PRESOUGE
0 HE (M) [0 g RUX F7E
! SAMPLE CONS, PHASE {1 6H.,790 8.006 1.177 2,376
3 AN TONC T PITAST— Y AT LTA B pE =, 6dh
y reif; GRAMS PHARE 4 NP TR 294,940 11.591 /”/r?/ 4{)/&9 /
o pifaim CR7UTPHASE L 974 L0817 i MAWAL: | T 130 b T9.7%¢ g
, - /‘/u//v Tes
U TEST PARAME TR PHASE 1,
; DEIVEL VIOLS, (SF 0.0
HOX -CORR Fatn \P2a%
F DI I'NON FACTOR 14,372
L. YNNI ILHTTHYT
L, AVE CUS PRI 620 .4
AVE VG T fé .
- ACTLINE DTS 9,752
§ RS T”“I 0. 000
i AL ' )
Loy AR TR 000D
? 0.6040
s 0 ouT
L, 0.000
j10|
[+
JE:
i
i
j4 4|
4|
=t
M7
b
4]
50,
I i
ls
i1 8¢




02 ENVIRONMENTAL TFSTING CORPORATION
EPA - 7%
10 JUL 81 4P:14

GLasiog int & AT

=Y

LINE I ST

CRC RO

™ - = =

FEST RON MUMEER 21831
PRE - TLST
TEST NUMBER 1C2183 BARD (HMEG) 16eb.b
WET B4R (DEG, F) _ :61.50 DRY BULB (DfG.F)  :73.94
HiV{F/HODEL $OnTSUN/280 5X VERIRLE RiaER :1{%2
OILMrIER 1187 ORERATCR/DRIVER {HIKE CARTER
LEGINGER iCARL MACCARIEY CO TS 100LY STARTCCONY. EFF.)
CUiMONTS i3 BAGS (SITE 42) SHIFT DATA TARLE ¥ 1248
REQUESTED TNRTIA  :2875 RERUESTED ACT HP 9.6
FILL TYPE INDEX i ENGINL FANTLY i/
TUAR, FAlILY i/ TRAMSHISSIOH TYPE  :S SFLED
FNGIAL DISP/3 CYL, :2 20 FUEN SYSTER (CLEAR
TN CAPACETY 149=5.6 1S GAL TIRE PRESHURE 145 PSL
HORSEP OWER
ROATI OAD 6.9
FROST ROVL FRICTION 2,7
TOTAL Y.b
HEAR ROLL FRTCTION .2

124

THEE CORRECT DYNO SETTINGS SHOULD BF  2R7SLRS, INERTIA AND 4.9 PAU HP

HACKGROUND CONCENTRATIDNG

HC CO coe NOX
6.76065H 41,0494 01682 ~,0101

START TIHF: 17139124

CRANK TTME: .8

r
o

RN W RS SN e,

TR

.

HYTE R » o E

EETEESE LT 2P EE L

4

O RETIT




12 2titasiittelitatetiinatidtitiantijiitestisd]
Axasxsxasg 4975 FPA_ CITY  TEST ¥yaniytigx

TR

1328 ITRETPS L4300 R 000 80aTReasqtizetsetitns

3 4
i CONVERTER EFFICIERCY X
¥ DXYGEN AIR TO FUEL RATID ¥
----------- CONCENTRATIONS~mmmm=mmmm= —==—-~HODAL ERANG- -~~~ ! AUXE AUX2 AUX3 AUXA AUXS AUXG
LURAL] HC €O CO2 NOX €O2T O° WE BO  COP  NOX WOL DAV F/E A/F -COND EFF (1)-
5 (PP (PP <) (PPH) (D) (D) {F*3) (5€L) (i6) i €o oy
of,030 214,90 39.428 1480 2.79% 029 0017 0006 03048 ,0001 4953 0,000 12,64 .1046 - 814 5.224 70.80 63,0
ENG  3a3t.7 S0673. $.477 70,7 14,5 0294 .8275 30245 0047 4753 000 26,73 94.1 99.7 78.4
120.0 1P 8935.1 52329, 10.57 178.0 ,297 .3935 6,406 16,211 0276 2,964 0,600 13,14 .1784 -.R14 5,271 78.79 83.8
ENG 56790 S0377, 11,27 1427 £.48 ,2747 4,941 17.320 .0032 2.961 525 12,04 -43. -4.8 -9,
ALS.0 TP 7922.8 30097, 12.57 {741, 1.5 L6644 5,094 32,923 3447 5,065 0.000 13.3% 4776 -.644 5.221 78.80 63.1
ENE  SE36.2 35064, 12,68 1333, J797 4820 5,942 33,223 3702 5,055 8.48 13.08 -34. -1.2 &.9
CB4.0 TP 33679 15638, 13.54 874,80 .912 1.5E0 14,80 208.41 1,374 28.74 0.600 12.06 .1R34 -,763 .22 7.8 83,0
ENE  3UG1.9 15087, 13.63 123§, 1.92 1.500 §4.28 202,84 1.947 28,71 22,8 14,27 68 -3.729.3
D 40,6 1P BA3.37 383,37 7.39% 177.3 450 .0405 0394 {1,857 0304 3,095 8.000 12,63 ,i66a -.674 5,221 78.80 82,9
ENG  3402.9 4735.3 6.87 2394 12.5 1721 .4300 £0.932 ,0484 3,095 34,2 27.48 70,5 90,9 25.8
TE o DISTANGE = 6740 HI TP GR/NT 3,950 18.40 389.24 2.478 44,32 0,800
ENG GR/HT  3.903 39.04 391.47 3.572 4032 19.415.09 -1.2 .62 254
~J
(63]
138,00 1P 420.47 159.27 13.R4 36.90 ,357 L0369 0282 38,547 8509 5.373 0.000 §2.89 .1856 -.798 5,274 78.81 83.8
ENE  3477.9 5371.5 14.04 147.2 £.26 ,3009 9533 39.099 .0404 5.373 JA43 14,88 87,7 97.8 4.9
A 42,0 TP 1622.1 25405, 12.40 2740 1.0 a1 18,38 144,02 3267 214,95 0.000 12.92 .48%% -.447 5.271 78.080 83.8
ENG. 4140.2 34031, 11.95 1008, 2.49 1,452 25,18 §35.90 £.245 21.95 15.0 14,26 63,0 22.0 734
€95.0 10 410,94 1634.0 15,07 286.7 1.57 3315 2,970 382.55 7738 49.13 0.000 14,07 4772 -.548 5.221 78.79 83.0
ENG  2642.8 6934.7 14.24 1779, .938 2.282 11,23 362.44 4.803 49.13 31.9 14,65 B5.573.6 83.9
DILATP BY.795 64.645 5,710 G7.45 .2LD L0386 0224 22,909 025 8.085 0.000 7.76% 1edb -1.44 5.229 78,75 82.9
ENG  347.4 4479.8 4,873 220.6 8.00 L4714 1,193 20,194 ,0979 8.004 99.9 27.85 §7.5 90,4 73.9
e 2 DISTANCE = {.950 KL TP GR/MT 4905 10,91 298.91 .5797 84.53 §.000
ENG GR/NT 2,359 19.67 284.43 3,341 84.53 27.5 16.67 78.8 44.5 B1.5
143.0 1P 83.548 09,130 43,08 2,647 196 L0055 0032 7.9425 6007 1.404 0,000 9.026 (1612 -1.22 5.289 78.75 82.9
ENG  4559.6 6677.4 14.07 {414 .45 L 0RPT 2430 8.0543 0047 1.104 271 14,64 98,2 98,7 97,4
A20.0 TP 108,28 309.76 14.85 94.40 1,30 JA6S . 4195 74,008 (0467 9,361 0.000 8,543 4436 -1.24 5.221 78.76 62.9
ENG 3%40.9 BA3S.4 13,81 1604, §.31 ,5412 2,447 66,570 B384 9,308 5.3 14,75 §7.0 95.5 94.4
C17.0 77 102.37 167,05 15.00 159.7 1,04 0099 0318 45,274 L0570 5,525 0.000 9,164 1636 -1.26 5.22) 78,76 82.9
ENE 3806, 6370.6 14.27 785.9 ,957 2940 1,234 43,0000 2548 5,925 324 14,67 96.6 97.4 79.7
D 14.0 TP &B.194 82.800 6,360 25.3 247 L0034 0477 9.2894 0039 2.619 8.000 9.950 1606 -1,28 5.271 7R.7b 63.8
ENG 413,53 38:.0.08 £.38) 79.00 14,4 .2097 ,358R 9,306 .04P7 2.049 63.0 28.87 98.5 97.9 68.0
e 3 BUATANCE = 3564 U TP GR/NT . 0BA2 4402 346,53 72011 19.15 0.400




-~

e

ENG GR/MI 3054 12.17 348,75 2.967 19.15 2.7 47,79 §7.2 96.4 90.5

J1OSB TP 74,413 65,764 14,68 20.30 403
ENG RIS 7006 0 188 1912 1,55 .00Ra . 207 GoAESHOUvh 9173 BIASUN AR RN YA NN

A 13,0 TP 97,318 437.93 14

.53 298.7 1.34

L0044 .0020 5.4%01 ,0040 .9423 0.000 B.780 (1644 -.936 5,275 74.76 83.8

0097 ,0R54 45,855 L0987 5.984 0,000 B.752 .1SRE -1.83 5,22 78.74 83.0

ENG  3790.7 9475.6 13.59 1853,

L 14.0 7 B1.474 192,38 10,

75 38.20 334

1.50 (3766 1.859 42,137 .4092 5.984 15,1 14,80 97.495.4°63.9

,0031 0146 §2.829 ,0048 2,304 0.000 8,703 4573 -.8Bb 5.2 78,77 83.8

ENG  4153.3 $5%0.2 18,

GVOLE 4 DISTANCE = .14

03 434.4 7.85 4563 4235 11,978 (8636 2.304 49.3 20.32 98.0 96.5 %2.4

{2 WL TP GR/ML 6779 7200 448,70 736k 9.200 0.800

N S e e

ENG CR/MI  A.218 17,64 420,93 4.B7 9.200 18.9 17,24 §7.7 95.9 84.7

118.0 17 66.969 79.487 {2
ENG 47098 6461, 13,

SR .00 264

91 144.0

.0023 0054 43.84% 0033 2,058 6.000
1.30 (1641 ,4510 14,834 0463 2,058

9.023 1544 -§.40 5.221 78.77 83.4
L3604 14.74 98,6 96.8 92.3

AL7.0 7P 100.50 431.39 i4
ENG 374E.1 8877.0 13,

.83 244.8 3,64

70 2038,

L0150 1298 70.477 ,1228 9.130 6.000 8.734 1643 -1.02 5,224 78.77 63.4
5.39 5595 2.456 64.624 1.018 9.130 14.1 14,77 97.3 95.1 87.9 ’

C27.0 77  BA.S99 401,88 15,
BN 3076 6480.2 14,

8 170.7 .954
25 7674

0519 0460 67,501 .0B30 B.438 0.000 8.244 143 -.980 5.221 78,78 83.8
965 L4335 1,845 63.767 3642 8,438 34.7 14,66 97.2 97.577.8

D 14.0 TP 47,852 84.474 5.7
ENG  4564.1 3999.6 6.2

96 35,30 ,230
29 95.64

L0024 0081 8.779f .0057 2.923 0.000 8.3°7 1646 -1.08 5.224 76.78 63.0
1.5 .2480 3063 9.4360 0454 2,923 59.0 29.63 98.9 97.9 43,1

£Yae s BISTANCE = .44

96 KU TP GR/HU 0704 ,4212 354,56 4697 22,75 0.000

ENG 3.445 133,29 343, 4030 St

~ ENG GR/MI  3.051 11.87 339.9( 3.144 22,75 24.4 17.46 97,7 94.5 65.4
COLD TRANSTENT HODAL SUMMARY ~-CONY. EFF,--
CRAHS W €O £02 WX VW DA DIST F/E A

: ILE TP 437 545 82, .04 29 0.0 .00

_ BNG_ 917 7.60 86, A0 12,9 159.2 14,50 52,3 32,3 40.5 .
MU v 1.277 2473 314, .54 514 0.8 .65

4 14.35 1438 42,9 35.4 76.)

CRUICL TP 1,933 17.85 498, 2.208 924 0.8 2.42

EWG 4,407 73.99 473, 7.35% 924 27,35 14,50 58.8 37.6 40,0
DECEL 1P Lg68 07 &7, 070 9.2 0.0 .53

ENG 1,207 279 b2, . 19,2 69,30 26.95  95.1 96.7 £9.2

THA TP 3,708 47.85 $207.
ENG 18,276 77.26 1163,

1.727 175,

3,337 §75.9 0.0 3.6

? 24.69 14,97 639 384 M

EQUTUALENT MASE RAG RFRILTS
o i RAAE AT B e o

L 1,031 13,30 336, 927
ENG  2.8%8 21,49 324, 3.2614

T T T




.

. emsiee

K%

ENG BR/MT 5,079 15,75 465.83 3,038 9,370

--------- CONCFNTRATIONS ===~ e WIDAL BRANG--=-=n AUXS AUX2 AUX3  AUXA AIXS AUXG
LI DIT] H: €0 CO2 NGX CO2T 02 HC CO COP MAX WL DAV F/E A/F  -CONV EFF (D)~
{5} (PPH) (PPM) () (PPI) (1) () (FA3) (SEC) (NPR) HC  Cn NOX
d I 4.0 1P 52.bE4 6B.568 14,71 13.03 311 0004 0015 4,355 0005 7474 0,000 B.543 4562 1,27 5,224 70.88 €3.4
: ENG 45400 73577.7 13,44 23,4 1,81 ,0558 4745 4.9045 0049 7176 A 1S.03 90,9 97,1 9.4
p Y.L TP 73,869 144,37 14,76 204,7 803 0878 0275 44,288 0657 5.790 0.000 8,318 1560 -.847 5.271 7R.80 83.1
> ENG  373G.0 7454.6 13.83 1119, 1,39 .3536 1,345 41,505 ,3540 5,790 15,9 14.85 98.0 90.8 81.%
¢ C14.0 TP 79,956 143,53 14.73 78.41 415 L0040 0444 23.303 0135 3,052 0.000 B8.449 4401 -.948 5,721 70.79 83.4
» ENG  3490.3 6670.8 13.70 977.6 £.55 4790 L6931 21,660 L4555 3,052 37.2 1499 97.8 57.9 9.4
¢ B 9.0 TP 51,740 BS.967 9.478 16,93 .215 0040 . 0032 5.5746 0012 1,135 0,000 8.777 1553 -.678 5,721 78.80 63.8
! ENG  4767.3 S346.6 8,641 174,58 8.99 ,0890 1925 5.0944 6409 1,435 54.6 22,87 98.9 §R.3 89.4
5 CVE 1 DUSTANCE = 2030 NU TP GR/MT 0403 2351 372,72 .3977 14,70 0.000
4 ENG GR/MI 3,262 19.66 352.20 2,535 10.760 23.3 16.45 9R.2 98.1 84.7
! T 46,0 TP 50.266 73,807 12.89 7,532 263 (0015 0045 42,202 .0008 1.835 §.008 9.217 4579 -.814 5.221 78.80 83.4
. ENG  ABEd. b 6R10.5 13.80 159.8 1.40 §459 4419 43,175 0540 §.835 360 14,77 99.0 98.9 95.3
F A B0 TP 74,095 126.18 14,56 201.8 885 B007 (0903 §B.671 L0575 2,476 0.800 B.2§7 (1590 -.914 .28 78.80 43.4
p ENG 4044.2 8540.8 §3.66 1156, 1,78 4636 8645 17.532 4572 2,476 2,0 15.00 98.2 98,5 82,5
- C35.0 TP 77.934 141,41 (4.95 94.88 732 L0413 0412 48,537 0461 0,839 0,009 8.289 .1%89 -.831 5.221 78.81 83.4
e ENG 3380.5 7379.8 14.64 822.0 1.48 4087 2.435 54,341 ,3991 B.839 24.6 $4.74 97.7 98.1 B6.S
& :“ D 9.8 1P 60,757 137.683 9.740 3781 240 0042 0055 6,120 0027 1,215 0.800 8.332 4411 -,862 5.271 76.87 B3.4
ENG AL73.2 51P3.4 £.757 25.5 8.85 .0928 ,2057 5.545) L0477 1,245 50.4 22.67 99.7 97.3 87.4
) Kyoe 2 DISTANCE = 2519 MT TP GR/NL 0453 2441 419.27 .3936 14.37 0.900
" ENG CR/MT 3,535 13.57 398,93 2.343 14.37 20.5 45,83 96.1 98,2 87.0
& J25.0 00 47,884 75.977 13,18 4,635 .45 0019 0060 44,292 6004 2,384 8,000 8.116 4560 -,724 5.221 78.83 83.4
P ENG  4939.3 6799.8 13.84 123.4 1.35 1925 5347 17,404 0362 2.38A 308 14,73 99.0 9.9 94.2
pe A1S.0 TP _ 70,270 137,08 14.78 §47.6 1.05 .0062 ,0743 41,257 0496 5,380 §,008 7.792 4565 -, 708 5,221 7R.82 83.4
& ENC 3972.5 75110 13,67 1397, 1,65 ,3477 1,334 38,404 .3971 5.308 $4.4 15,00 98.2 9R.2 67.5
™ D20.0 1P 64123 118,76 11,93 125.2 ,390 (0036 0136 21,402 0738 3,442 6.800 7.950 4592 -.624 5.224 76.82 839
[ ENG  4386.9 6237.9 11.42 7344 5,67 2482 7119 20,494 4397 3.462 40.7 18,31 98.5 98.1 63,9
o CY0E 3 DISTANGE = 1632 MU TP GR/MT 0474 7408 469.36 4400 11,24 0,000
! ENG CR/MI 4,497 15,34 450,49 3.287 1i.2% iR.2 15,99 98,5 98.7 8h.b
e T13.0 1P 41,963 73.538 13.06 4.4694 237 .8009 0030 B.4B61 0003 1,254 0.800 7,458 1569 -,4L9 5,221 78.83 83.1
B ENG  %045.9 8hP4.2 13.87 102.9 .35 4037 2737 9.0092 6074 1,254 JB4 44,73 99.2 98,9 95.4
§ A 22,0 TP 74,273 144,03 14,85 81,35 .33 L0073 ,0300 4P.578 D20+ 6,312 0,008 7,800 4568 -, 721 5,229 78.84 83.1
[ ENG 3:07.5 8900.6 34,01 1904, .19 ,4009 1,434 45.822 3677 4.352 16.9 14,72 98.2 97.9 92.0
g D20 W 72,808 89.350 14,36 42,43 304 0021 .0052 §0.449 0041 1,755 0.009 7.875 4584 -,739 S.224 76.8¢ B3.4
B ENG 6638.1 6780.8 10.97 140.9 6.28 4789 3927 9.9742 0455 1,755 31.5 18.66 93.8 98.7 73,8
s 4
¥ LYOE 4 DISTARCE = 1334 HT TP GR/AMT 0772 ,POAM S03.88,72575 9,370 0,080

16.9 15.72 98,5 90,2 91 .4




=

- A

A18.0 TP 78,304 298.41 £4.38 148.4 1,08 .0087 0647 50,584 8553 4,787 8,000 7.970 4654 ~.644 5.22) 7B.88 83.4
ENG _ A481.5 §463.7 13.47 1329, 1,70 4903 §.898 47,370 4957 6,767 5.3 14.93 98.3 96.5 68,9
D210 TP S2.677 104,99 9.946 30,44 362 LB036 L0142 21,737 0075 4,218 8.000 0,047 4590 -.630 5.27) 79.48 83.1
ENG  4763.9 6512.9 10.28 475.9 7.01 .3797 9054 22 465 1549 4.20 35,7 19.77 98,9 9.4 93.5
e S DISTANCE = ,14895 KT TP GR/MT 0450 .4247 381,58 3315 14,04 6.400
ENG BR/MI 4,367 14.79 368,45 3,225 11.04 2§.9 47.94 98.5 97.1 89.7
AL7.0 1P 78,638 312,36 §4.46 120.3 1.40 L0084 0671 48,864 0433 6,520 8,800 8.208 5443 -.55¢4 5.274 70,69 83.2
ENG A316.1 BA39.0 £3.42 {375, 1,79 4592 1,614 45,338 4924 6,520 6.4 15.84 98.2 94.3 91.3
G163, TP 70.97) 427.29 14,30 147.8 .b75 L0462 .$670 295,08 3733 39.83 0.809 8,479 .4524 -.623 5,224 78,93 83.3
ENG  3VEL.6 AS62.9 13.43 950.7 £.90 2,464 9,141 277.40 2.080 39.83 36.5 15.22 98.1 90.7 B4.S
> D§1.0 1P 38,423 26,357 9.526 67.65 236 .0009 .0038 7,3048 .00% §,495 0.800 8,444 1502 -,724 5,274 79.080 83.4
. ENG  5332.5 5627.4 9.504 239.3 8,40 4303 .2774 7,364k 0497 1.495 45.9 21,49 99.3 R.6 74,7
r
' CYLE -6 DUSTANCE = §.360 NT TP RA/HT 0478 174y 258,25 .2714 47.95 0,008
’ ENG GR/KI  2.214 8,257 242,43 1,906 47.85 33.9 15.54 98.2 97.9 85.7
A 16.0 17 67.483 300.01 14.24 80.03 1.04 L0074 0797 49.546 .0295 6.743 0.009 9.422 1455 -,475 5.221 79.02 83.4
ENG  44§2.8 9079.6 13.50 1304, 1,63 5059 2,009 46.975 4814 6,713 13.9 14.84 98,5 96.0 93.9
€ 32,8 7P 48.307 107.41 13,69 128.0 .539 D051 031 46,953 L0459 5,527 0.000 9.°47 1455 -.580 5.225 79.04 83.4
E ENG  4043.5 6580.9 $2.75 924.2 2,77 4509 1,415 43,092 3335 4.529 41.8 45.87 90.8 98.4 66,1
D 16,0 TP 42,309 80,092 12,97 48.82 .28 .0012 .0048 12,154 06046 1.808 §.000 9.247 4504 -, 483 5.271 79.07 83.4
ENG  4425.0 6212.5 12.40 245.8 3.74 4306 ,3702 41,8647 0243 1,808 52.8 16,60 99.0 98.7 80.1
e 7 DISTAACE = ,3754 MY TP RR/ND 0348 2046 287,39 2133 15.04 0.000
ENG ER/HT  2.843 10,41 270,84 2,230 15.04 30,0 15,77 §6.7 97,2 9.4
|
! 129.0 17 35.050 67.255 13.42 13.64 .44 L0014 ,0056 17.425 0039 2.505 8.008 8.948 .54k5 -, 400 5.224 79.10 83.4
N ENG  49¢9.4 7362.9 13,73 97.%5 §.44 2034 4079 §7.848 ,0434 2,505 274 44.76 99,3 99.4 86.0
A18.0 TP 7,370 149.92 14.70 233.4 1.0S 0076 8370 49,290 (069 b.46Y 0,000 B.668 L4500 -, 644 5,275 79.42 83.4
ENG  4B02.4 76%2.1 13.70 {43, 1,52 5076 1,632 45,929 5198 6,469 16,6 14.87 98.5 9B.0 84.9
D 30.8 TP 41,493 89.347 10.47 30.82 .244 0026 0913 20,859 .00LS 3.843 3.000 8.385 .§475 -.488 5.221 79.15 3.4
ENG SE32.9 6575.2 10.95 24%.6 S.46 3537 .BP65 21,043 0527 3.843 43.3 47,93 99,3 98.6 67.7
CYOLE 8 DISTANGE = L2079 KU TP GR/ND 0557 .2349 42(,14 ,4392 12.02 0.000
ENG ER/HJ  S5.820 14,74 407,62 2.81P 12.82 19.9 6.8 9R.9 98.4 844
A 22.0 TP 70,408 135.55 14,77 245.7 .685 .0077 ,0304 51,368 0906 6,742 8.000 7,907 4408 -.647 5,27 79.20 83.4
ENG 4350.7 68§4.0 13,93 10P8. .35 4778 1.508 46,455 4030 £.712 15.7 14,79 98.4 96.8 77.4
i C19.8 1P 72.242 134,81 14.79 142.6 .644 0051 0487 33,614 L0337 4,307 0.600 7.775 4454 -,535 .27 79.20 83.4

ENG 40737771206 13.E5 1188, 1.3 2087 1,091 30,991 2831 4.307 3651480 9R.2 90,1688

D 2.0 10

34.14B 70.498 7.308 23.45 ,202 L0050 0044 4.8768 0073 1,784 0.800 8,513 (1453 -.45B 5,774 79.20 83.5

NG 70550 5357.8 7,044 91,68 0.6 P03 3088 6.7158 ,00%0 £.784 53,2 25,51 99.5 9.7 45
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YLE 9 DISTANCE = ,2772 WY TP GR/MT 0498 (985 328,90 .4%67 (2.80 &.000
. ENG GR/MJ  3.405 $0.20 330.50 2.493 12.80 26.3 17,22 98.6 9.1 81.7
T15.0 17 35.840 £8.59¢ 12.90 14.49 .237 .0010 6633 9.7403 0032 1,440 0.000 9.017 4493 -.274 5.271 79.21 83.4
ENG  5349.7 7550.3 13.57 130.3 1,58 5779 3638 10.2L9 0105 4,460 304 §4.81 99.3 99.1 88.9
A 9.0 7F 66.093 222,75 1446 504.2 §.16 0039 0760 27.187 4004 3.623 0,008 0.924 1434 -,543 5.271 79.22 83.4
ENG  4436.7 02564 13,59 1911, 1,55 .20¢R 9860 25,593 ,3802 3,623 10.9 14.84 98.5 §7.3 73.4
DL0.G TP 49.277 149.56 11,04 67.82 267 L0044 L0045 7,57§5 0044 1,377 8.000 9,431 ,4400 -.448 5,279 79.23 83.5

NG

L56R.3 5549.6 §.754 354.2 7,65 1794 2436 6.7059

8260 1,327 41.0 20.5¢ 99.2 97.3 824

CYOLE 18

DISTANCE = 0490 KNI TP GR/KU 0860 5215 645,92
ENG ER/MI  7.541 23.10 &16.08

£.530 4.411 9.000

6.042 5.414 13.4 16,49 98.9 97.7 745

Jsaomw
ENG

34,764 72,336 12,30 19.70 .240 L0006 .0023 6,355
SIRR.4 7044.4 13.4¢ 90,34 1.74 0644 .2PRS 6. 0624

0014 9841 0.000
0047 9844

9.547 .14b4 ~.576 5.229 79.25 83.5
337 14,594 99.4 99.4 78.2

A0.0 T
ENG

67.562 136.26 14.60 217.5 .79 0061 0249 44,990
4304.8 6741.7 13,86 050, 1.32 ,3963 4.233 39.6858

0663 5,550 8,008
3200 5,550

9.471 1477 -.549 5.22) 79.28 83.5
14.4 14,77 98.4 98.8 79.3

ciz.o 1w
ENE

76,498 128,94 (4,92 142.8 423 L0040 ,04%8 28,468
34434 6582.4 14,17 621.5 1.92 2087 7964 27.234

L0793 3.709 0.000
A266 3,709

9,414 5495 -.598 5,279 79.31 83.4
30.4 f4.66 97.7 8.0 77.4

bi.e TP
ENG

54,435 07.545 11.32 6844 206 0050 ,0033 6.7099
$/56.9 5757.5 18,73 153 .4 §.73 .4076 2470 6.3503

0039 1,143 0.000
0095 4,143

9.900 1457 -,259 5.221 79.34 83.4
35.7 18.42 99.1 98.5 59.3

~ T
= e u

OISTARCE = 1977 MU TP GR/AL 0430 ,2344 423,34

075 14,39 6,008

ENG GR/M] 4,813 12,52 406.28 2,332 11,39 20.3 15,47 96.4 98,1 78.2
142,01 46,373 77,241 13.50 43.42 249 0040 0032 6.8537 0030 1,265 0,900 9,698 1457 -,305 5,271 79.34 83.5
ENG 320.1 73833 13,67 170.2  1.58 .3400 ,3078 8,9263 0438 1,265 329 14.82 99.1 99.0 74.7
A23.0 1P (5,230 24346 14,40 190.1 829 0073 0537 49,96 .0L99 6,698 0,008 9.048 1485 -,548 5.271 79,36 §3.4
EAC AGES.Y 7186.3 13.43 4051,  1.83 .5379 1,586 4,609 ,3BR 6.698 1A 15.05 98,7 96.6 81,9
o C23.0TP 71,302 144.39 14,97 109.0 8P4 0076 0309 50,274 0308 6.483 0.000 7,965 .1ALS -,628 5,224 79,39 63.5
ENG T3767.879AR.7 13,96 927.7 1.3 L3999 4,570 46,917 3304 4,303 283 14.72 96.4 9%.0 6.3
D450 TP 44,700 145,90 10,01 38.45 246 0041 ,00% 7.4748 L0035 1,479 0,008 8,035 1476 -, 388 5,22 79.42 63.4
ENC 6041.5 6112.2 9.141 359.5  B.2R ,1459 .2979 7.0035 0292 1,479 3.5 21,39 99.3 9.1 §9.3
YDE 12 DISTANGE = 2903 NU TP GR/ND 0572 .3198 399.52 ,3730 15.92 9.000
ENG GR/MT 4,004 12.87 374,49 2.594 15.92 1.8 15.91 98.5 97.5 BA.Y
T20 WP 40,731 79.533 13.14 12,37 .205 0015 .0058 15,016 6015 2,205 0.000 B.315 9462 -.297 5.221 75.43 634
ENC SAGD.3 7598.1 13,57 431.5  £.63 1974 5463 15,442 0436 2,205 286 14,83 99.3 98.9 68.9
ATA.0F  69.993 124,52 14,76 306.2 953 0052 0168 35,063 L0773 4,505 0.400 8949 7400 - 510 5.229 79.46 63.4
ENG 4570.8 6043.0 13.78 4290, 1,38 3774 4,034 37,740 ,3P49 4,585 14.6 14.75 98,6 56.2 76,3
TTDA6.0 TP 76.862 1118 13.09 66.69 314 007, .0678 14.299 0077 2.108 6.000 8.081 147 -.572 5.72) 79.49 83.4
ENG 6625.2 7432.5 19.79 2433 4.9 2707 .S164 17,674 0287 2,108 M.047.26 98.8 5B 72.5
T 2.0 1F  40.%5 73,539 10.2% 15.43 077 0043 0010 2,203 0004 4242 9.000 B.644 JALY - 163 S.P21 79.50 63.4
ENG 67234 43930 1345 68,46 1.60 .046L L0544 2.956) 0047 4D 48 14,80 99.4 96.3 £9.8




e 13 DISTANCE = .125¢ HI TP GR/KT 0770 .2687 532,44 ,4931 9,321 0,800
ENG CR/MI  6.749 17,25 S11.54 2,939 9.321

15.9 15.43 98.9 9R.5 7b.4

COLD SIARILIZFD MDDAL SUMKARY

~-{CNY, EFF,-~

L GRAMS WG Ch Gag  NOX VoL b/ DIST F/E AF
IME TP 010 B4 10t 04 1508 0.6 .90
o ENG 1270 3S% 107, 099 15,8 232.8 14.80  99.2 99.8 98.4
i ACCHL TP 088 A% 857, 789 736 00 9%
3 ENG 5,270 13.90 S22, S.07% 714 1549 14.97  98.4 97.3 94.%
» CHISE TP GR4 3§ S4b.  .S30 72,7 8.0 243
N ENG 4.456 (6.76  Si1, 3.704 72,7 J4.69 1543 98.1 98.1 US.7
! DECHL TP 023 09 148, 077 268 0.0 .77 '
Vo N6 2,355 S.42__ 443,472 2.8 45,07 19.5  99.0 98.4 84.§
? TolAL TP 203 93 4352, 1.407 §8B.2 6.0 3.86
* £ 13,367 44.24 1203, 9.9 1833.2 2531 15,94 99.5 97.9 95.0

EQUIVALENT MAGS BAG REGULTS
e e GROAME SHTE e

¥ TP L0537 e 351, X TAN
i FREG 3,465 41,47 333, 2.437

e ENGINE STOP TIME: 1.32 8

08

R e e e i me )




BAL RFEADINGS FOR PHASE 4

UMCORRECTI'D RAG_SMNIFF READINGE
o H{ -2 o -3 -4 NOX -4
s 86, 7a 656, 48 829201 25,849
3
s ZERND/SPAN CALTHERATION
r
’ HE (W] cop NOX
e RANCE b 3 1 i
o ZERD CONEG LAB799 -4, H7R ~-, 0034 001903
s ZERO SPEC LOPTLR -4 .45 L0144 -, 0572
¢ 7OOFFOFT , 335483 L2068 LS0652 -, 1973
4 SeaN ConNe 108,30 1044.% 1.8680 27413
® SPAaM GPEC 100,55 104,59 §.40704 27,265
° Z4OAWEFSET AL 72 -4 .00 L1423y ~. 49827
?
2 HAG AMNALYSIS
* (R[N (M)l coR NOX
o SAMPLEF 21,282 5%54.99 21047 2%.702
o 5T DEYY) LBO0LD D002 00028 , 00247
k- fo)
Rol et BACKEROUND 709414 44401 L0449 -, 16014
’ ST I ViY) , 00064 L0054 , 00034 L0493
R
|
B
B} .




HAL READINGS FOR PHASE 2

UNCORRECTFD RBAG SNIFF READINGS

HEC % co -1 Coa ~8 NOX —4
2,408 6, 2495 L5768 6. 5659
ZERN/GPAN CALLBRATTON
HE Co coa NOX
RANGT 1 1 1 k|
TERO CONG L96.330 44602 - 037 07402
ZI'RO SI'EC 56607 -~ 3598 00144 -, 0572
A _DEFSET 00947 -1.9%0 51262 -, 4374
Sitnid CONEG RYSR NS 46,454 1..84L74 27.4%7
GPaN siEc 32,001 46 . %54 1.6704 87,865
Z OFFSET -~ 4493 36008 9947 ~.7714
BAG ANMLYSIS
HE co co2 NOX
SAMPLE 8.792% 5.4%34 V987942 6.3740
8T DEV(V) 00022 L 0040% 00047 002247
23 BACKEGROUND L2739 72407 N i B P - B840
ST DL VY) 00034 L00084 00046 00184

H0AK LENGTH: S61.9 SEC

START TIME: 13042 32 CRANK TINE

.50

w




ks

MD TINE
{s)

--------- CONCENTRATIONG--ommvmmmm oo HODAL GRANG==rmme AUXS AUXD AUXI AUXA AUNS AUXA
He [0 Cn? NOX £A2T 02 MC R0 €02 NOX WL DAY F/E AF -CONV EFF (X)-
(PPN) (FPR) (X)) (PPH) (X} (X) (F*3) (SEC) (KPG) HC CO NOX

K LT
ENG

23324 75,419 S.443 14,42 050 ,B010 0081 07431 .0000 L0208 0.009 8.069 1174 -1.22 5.2¢4 80.08 83.5
(0457, 22545, 4.277 \14,9 12,0 (8347 0200 05950 L6042 0268 (688 29,64 77,7 92,7 82.5

a0
ENG

42889 2968.7 $1.50 15.B1 .490 4328 4855 11,291 0044 1.895 0.000 9.263 4270 -.397 5.271 80.10 83,4
7202.0 14737, 12.60 159.4 2,54 2730 ,6695 12,379 6460 £.895 206 15,44 40.4 72.3 904

AMLGTP
ENG

754,91 166546 14.45 129.2 1.0 L0807 2392 29,419 0276 3.898 6.000 8.964 4017 -.629 §.27% B0.11 83.6
4%49.4 8439.0 13,85 1445, §.13 2904 1,043 27,834 .3087 3.890 §2.2 14,56 79.4 77,1 914

ce4.omw
ENG

133,01 135,13 13.91 314.5 756 L0509 1044 148,90 4049 23.44 6.000 B.570 .494 -,557 5,221 B80.18 63.4
3904.4 S564.3 12.74 1080, 2,63 1,495 4,299 154.75 1,390 23.M4 3.4 15,85 96,6 97.6 70.9

b 1.6 7P
ENG

78,087 89,476 8,018 84,97 232 L0048 0046 6.4788 0073 1,559 6.000 9.494 1307 -, 307 S.229 .20 03.4
5v37.1 47337 7,34 1940 10.9 4543 2176 5.70673 068 1,559 §7.0 26,45 0.8 97.9 S8.b

e ¢

DISTANCE = ,4721 MI TP GR/NT  ,3479 .7941 320,19 .A5A9 30.81 0,800
ENG GR/HT  3.221 9.299 298.97 2.570 30.81 27.4 16,50 88.6 91.5 745

1300
ENG

95.355 40,372 12.84 77.94 154 L0053 ,0077 22,645 L0057 3.403 0.000 9.332 1291 -, 305 5.221 80.23 83.4

A0
ENG

Si78.1 6726.7 13.58 402.3 1.40 ,2879 .794h 23,956 0194 3.403 .278 14,08 98.2 97,6 72.7

931,10 26536, 12.48 248.8 1.17 2983 17,15 126,84 .PL60 19.61 0.000 8.647 .4708 -,513 5.221 €0.23 83.3
4944.2 35329, 11,58 1323, 2,83 1,563 27,83 117.67 1,209 19.61 16,9 14,35 B81.2 24.9 77.8

€3

cosomw
ENG

155,00 985.04 15,00 335.5 .42 4337 §,444 347,47 .6F73 44,42 0.000 .780 1272 -,5%38 S.229 80,26 683.2
2049.7 7203.2 14.16 1838, J940 2,865 10,59 327.43 4,505 44.62 35,2 14.63 94,5 Bb.4 81.7

D3%e W
ENG

47,913 89,582 7.184 54.66 .24 L0047 (0478 22.445 .0IRY 5,029 6,800 8.912 .42t8 -.586 5.224 80.28 83.2
7308.6 5645.3 5.934 243.7 8.26 .79 1,422 18,541 ,0007 6,029 104, 24,15 99.3 9R.4 77,6

e 2

DISTAMCE = 1.956 K[ TP GR/MI 2459 7.529 265,56 .S5%7 74.66 6,000
ENG GR/MY  2.393 18.06 249,44 2,974 73.66 31,1 46,93 91.8 47,3 0.8

3.0 m

82,253 .442 L0004 0021 6,4404 0005 ,A661 0,800 9.074 1042 -. 469 5.229 80,28 03,2

ENG

A 20,0 1P

43,089 74,927 13,
13.

4
700.4 7679.1 13.7

31024 1,39 .0831 2192 6.1437 0049 .BEbt 240 14,64 §9.3 99.0 97.8

81,987 397,74 14,70 222.2 1,29 147 1144 66,845 1065 B.725 6,008 9.406 4250 -,509 5,224 B0.20 93.2

ENG

Ci7.0 7

AL76.7 8556.6 13,43 1747, 1,43 0647 2.449 61,629 .B374 8,725 16,2 14,73 98.2 95.3 87.3

63.101 154.24 15.04 230.4 .983 L0074 _.0286 43,84R 8712 5.625 8.000 8.496 9748 -.5B6 5.229 80.26 63,2

ENG

Di4.0 10

3460.2 &6571.8 14,16 934.4 975 L3126 1,209 44,295 2826 5.626 33.8 14,64 97.6 97.6 748

36,018 75,932 6,765 31,94 223 L0015, 0065 8,6552 ,0043 2,469 0,800 8,945 4245 -, 567 5.22) 80.30 3.2

ENG

YE 3

$673.0 4532.3 6,650 95.15 1.0 .2692 ,3672 B.5079 0529 2,469 £2.5 27,85 9.5 98.2 66.5

DISTANCE = ,3456 HT TP GR/NT .0582 ,4134 342,03 47965 17,49 0.060

ENG CR/MI  3.475 11.57 320,59 3.407 17.69 5.4 17,42 90.4 96.4 DAL

1 567
ENE

32,23 §9.078 11.44 13.32 350 .0064 0049 4.8056 .0006 8108 0.000 9.017 4724 -.57% 5.271 80.29 83.2
Seeb.B AAGD.A 13,28 274, 1,86 0697 1726 5.5047 0300 8108 492 15.07 99.4 98.9 741

AL3G TP
anG

769438 366,79 14,40 263.4 .28 L0078 0079 43,449 1152 5,778 0.000 8.707 4230 -394 5,271 80,32 €3.2
4610.4 9572, 13,39 2040, .64 4549 1,004 40,103 6474 5,778 3.5 14,60 99.4 94.3 82.2




aand

D 14,0 TP S1.465 197.15 10.82 36,98 304 L5018 0438 11,873 0043 2.117 6,008 9,244 1730 -.552 5.2 80.32 83.2
ENG  S44A.5 6729.8 9.992 586.9 7.36 1086 4346 10.960 0609 2.117 63.6 20.43 99.1 96.8 92.8

™

Qe 4 DISTANCE = 443 HT TP GR/ZMT (0657 5913 423,11 .8500 8,765 0,060
ENG GR/MI 5,030 17.20 400.79 5.077 8.705 20.9 17.48 98.7 9.6 83.3

L BN S e ety

118.0 T 31,039 72.403 12.87 11.87 ,225 L0009 ,0043 12,080 0047 1.611 0,008 9,089 ,§192 -.271 5.225 60.34 83.3
_ENG_ 0969 7345.2 13,04 134.8 1.4 1508 (4396 §2.797 0134 1,814 314 14,70 99.4 99.8 51.2

AE7.0 TP 399,93 2197.5 1466 203.7 152 L0178 6331 60,426 L1074 8,741 8,000 8,626 1480 -.550 6,221 8034 83,3

o ENG 4394.3 10649, 13.57 2047, 1,32 6078 3,442 64,474 9807 B.744 §4.3 14,58 97,3 79.7 89.8

€27.0 17 73.802 184.04 15.00 457.3 .89 L0099 0497 63.756 .670% 8.201 0.000 8.793 1200 -.452 5.221 80,36 83.3
| ENG Ppe.8 6701.2 14.20 8009 956 ,4378 1,847 40,352 ,3L9R 8.204 36.6 $4.63 97,7 97.3 80.8

D i4,0 1P 31,329 99.573 £.242 34.78 210 L0043 0002 B.1984 L0048 2,530 8,000 8,788 1467 -,538 5.271 £8.36 3.3
EnG  £677.0 4933.4 5.978 140,7 1.6 2738 ,4065 7.7651 6153 2,548 8.8 29.22 99.5 92,0 68.6

« & 2~ 8 ¥ & w tn = O

LYOE &5 DISTANCE = 4478 NI TP GR/HT D452 1.553 335.84 4115 21.26 0.800
: ENG BR/MI  3.345 12,94 317,99 3.8808 21.26 25,5 17,34 58.0 88,0 86.6

LN, EFF,-~

. HUT_TRANSIENT HODAL SUMHARY
(4]

GRANS HC £02  NOX bV DIST F/E AKF

g

IME TR 941 .20 S7. 009 6.0 .90

ENG 817 220 A1, .0M4 250.8 14,95 027 91.4 86.1
BooacrkL TP 395 168,20 332, 625

| fM5 X620 34,20 309, 3,993

N
16,82 t4.54 09.4 4§.8 04.3

05 e o

Crij&E TP .462  1.63 424, 1,369
ENG 4375 17.72  SBA. 6.548
)T W Y 0 SN - YO 1 O X

8.8 2.4
34,15 15.09  95.8 96.9 9.1
.0 .53

FNG 1,008 2,50 52, B B1.47 25.41  99.3 98.0 79.4
10160 T¢ 729 2000 {078, 2.047 6.6 3.8 .
20,83 1h.h4 93.0 62.8 311

e ENG 10,359 94,80 1005, 19.731 . .
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LAUIVALENT MARS BAG RESULTS
oY - W - 074 L B I e tepvmp

TP 204 .61 N99. 570
EnG 2.8 1%,07 201, 3,009

WEIGHTED TOTAL
EQDTVALENT MASS BAG RESITS  FUEL

He (Mi] coR NOX FCON
SRS .Y - 9Ty Y f T - pp—
e . 297 4.4° R 538

PR 3.482 14.%4 31a, 2.765 £%.43
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BAG READINGS FOR PHIASE 3
UNCORRECTED BAG SNIFE READINGS
: HC -2 co -3 Coe -4 NOX -4
* 24,573 299,02 29785 15,520
° ZERO/SPAN CALIRRATION
/ e co coa NOX
3 RAMGE 2 3 1 1
° ZERD CONC LA7033 -1.9467 -, 0039 00844
' ZI RO SPEC HEBLR ~4,46% 00144 -, 0572
¢ A OFESET 35230 05023 53702 ~-.2187
: SPan CONC 107, 7%- 104%.8 1, 8660 27.2414
* SPAN _SPEC 108,55 1034.5 1.8704 87,065
¢ % OFFGET 77933 -1.131 43549 08200
. REGANALYSIS
’ He o coR NOX
£ SEMPLF 26,778 26%5.00 B05484 15.698
P 81 DEV(Y) 00036 00037 00049 00275
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frt O BACKGROUND 6., BAaR S e N LOREER =, 4664
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TEST SUMMARY i @A P FRY ., 40 JUL.Y , AwErd ’
PRE - TEST
4 TEST NURECR 1L a“ WY THETD 1075,0
i afpinore, p DRY KULR (DEG.P)  +73.94
HREE/OEL :;) B/200 sx vn_um.r_ wik
) il - i 1
| P et AT WATIARTEY .P ~EFF)
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, EHCTE TISP /3 OV, 12 20 FIE RS
i VL CRPACTTY \40725.6 U5 KAl PR e Ha5 pSL
o A T o 2(1) F7E
' TLPIPE CRAMS PHASE 1 3,708 47,410 1207.705 3,332 24,693
: PHCEE 2 B0 958 41351, 6068 1,407 ae 309
s PHANE 3 VAV R Un F 070,899 20497 a0.dI7
: ENGING. GRAME PilnSi 4 10. 576 T PNT 1463, 467 11,757
. PHAGE D 13 Yhn 44735, ibnhgih 5. 554
. PHAGE 3 103G A0 TS 14K 781
’ SAMPLE CONEG. PHASE 1 74.202  554.591 910 2%, 722
. : PUAGE P {795 a3 679 6354
» PG 3 '7/).7/57 "64 777 N 211 A 15 .47
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b PLUAGE D b L7 g Lai 33
FAASE 3 EEn AR Fid X?
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02 ENVIRONMFNTAL TESTING CORPORATION . . £ e g
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14 JUL 81 13:08
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s PRE - TEST
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