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FOREWORD 

Transportation directly consumes one quarter of the energy used in 
this country, with auto passenger travel accounting for half of the transport 
sector's energy use. Due to rising fuel prices and intermittent shortages, 
agencies of federal, state, and local governments have begun to introduce 
various strategies (combinations of policies and technologies) designed to 
conserve urban-transporation energy while maintaining a productive economy. 
The environmental consequences of many of these conservation strategies have 
not been adequately assessed. As a result, a technology assessment project 
sponsored by the U.S. Department of Energy, under the direction of David 0. 
Moses, was initiated at Argonne National Laboratory in late 1979, with 
assistance from Brookhaven and Oak Ridge National Laboratories. 

This project, Technology Assessment of Productive Conservation in 
Urban Transportation (TAPCUT), had the stated goals of providing (1) a de
scription of several alternative strategies promoting energy conservation in 
urban passenger transportation, (2) a better understanding of the environ
mental impacts of such strategies, and (3) identification of the constraints 
on the implementation of such strategies. 

Two productive conservation strategies were designed to save energy in 
urban passenger transportation when substituted for policies now in place. A 
reference set of impact forecasts was then prepared for these two strategies. 
One conservation strategy stressed group travel, e.g., transit and carpool-
ing, while the other promoted individual travel in private automobiles. The 
strategies were designed to cause minimal disruption of lifestyles and the 
economy while achieving reductions in the consumption of aggregate energy, 
especially that derived from petroleum. 

Travel demand analysis was performed for each of three typical cities 
under policies now in place and forecast to continue, and under the alterna
tive strategies, i.e.. Group Travel Strategy and Individual Travel Strategy. 
Environmental impact analysis of the forecast travel demand under each 
strategy was city-specific and included estimation of air and water pollutant 
burdens along with their associated impacts on human health. Traffic safety 
impacts were also estimated. Socioeconomic impacts due to vehicle use and 
vehicle production were assessed. Impacts on physical environment, resources, 
health, and safety caused by vehicle and fuels production and infrastructure 
construction were also addressed. The final step was the overall comparison 
of policy-driven results to the results obtained under the In-Place Policy 
set. 

Two economic and social-organization scenarios also were defined for 
this project; they differed in Gross National Product (GNP) growth rate, 
social organization, retail fuel price, total metropolitan population, average 
household income, environmental regulations, and types of fuel available for 
transportation. The two scenarios can be briefly distinguished as Scenario I, 
a wealthy economy with high technological success, and Scenario III, a rela
tively poor economy with low technological success. National urban and city 
specific forecasts of population and employment characteristics were prepared 
under each scenario. 



The c i t i e s were se lec ted using a f a c t o r - a n a l y s i s technique tha t iden
t i f i e d extreme c i t i e s a long t h r e e d imens ions r e l e v a n t to t r a n s p o r t a t i o n 
energy use. One dimension, ca l l ed Megatown, i d e n t i f i e s large c i t i e s with 
good t r a n s i t systems. The second dimension, Sprawlburg, t y p i f i e s newer, 
fas t -growing, sprawl c i t i e s . The Slowtown dimension i d e n t i f i e s midwestern 
i n d u s t r i a l c i t i e s that are smaller in populat ion than the other two. All 
metropol i tan areas in the nat ion were r e l a t e d to these three dimensions; an 
expansion method was then developed in order to make na t i ona l urban fo recas t s 
based on the d e t a i l e d forecas t s of the three typ ica l c i t i e s se lec ted to r ep 
resent the three dimensions. 

Automobile and t r a n s i t veh ic le c h a r a c t e r i s t i c s were projected in de
t a i l under several s e t s of policy and scenario cond i t ions . Three d i f f e r en t 
s e t s of veh ic les were used in the ana lys i s : Set C, the expected t echno log ies , 
was used for the In-Place Policy and Group Travel St ra tegy in both scena r ios ; 
Set A, designed as the best technology for both conservat ion and performance, 
was tes ted for the Ind iv idua l Travel Stra tegy in one scenar io ; the th i rd s e t , 
a modif icat ion of Set C, was t e s t ed in the other scenar io under the Ind iv idua l 
Travel S t ra tegy . Vehicles were charac te r ized by s ize c l a s s , engine type, fuel 
economy, e m i s s i o n s p r o f i l e , pu rchase p r i c e , o p e r a t i n g c o s t s , m a t e r i a l s 
composition, and (for personal veh ic les ) performance. 

The c i t y - s p e c i f i c land-use and demographic forecas t s were organized for 
input to the Urban Transpor ta t ion Policy Analysis Package. I t incorporated 
s t a t e - o f - t h e - a r t , household-based, d isaggregate t r a v e l demand models for mode 
and d e s t i n a t i o n choice with de t a i l ed s p e c i f i c a t i o n of ind iv idua l household 
auto ownership by automobile technology. Household c h a r a c t e r i s t i c s from the 
base year in each c i t y ' s t r ave l survey were the bas i s of the approach to 
forecas t ing t r a v e l demand. Household records modified for each scenar io , 
combined with the t r a n s p o r t a t i o n l e v e l - o f - s e r v i c e f o r e c a s t s , which var ied by 
po l icy , for the horizon years 1990 and 2000 drove the t r ave l demand model. 
Transpor ta t ion l e v e l - o f - s e r v i c e parameters included d e t a i l e d s p e c i f i c a t i o n s of 
t r a n s i t se rv ice and automobile c h a r a c t e r i s t i c s . Both work and nonwork t r a v e l 
are separate ly forecast and reported for households in three income c l a s se s 
and for three loca t ions within the urban area (cen te r c i t y , suburban, and 
exurban). Vehicle t r ave l i s also reported by area of occurrence for the a i r 
emissions and t r a f f i c safety ana ly s i s . 

Resul ts for the e n t i r e TAPCUT projec t w i l l be presented in a f ina l r e 
po r t . This technica l memorandum is one in a s e r i e s of TAPCUT working papers 
tha t was se lec ted for publ ica t ion as a separate document to supplement the 
f ina l r epor t . The topic covered here is considered to be of i n t e r e s t to 
c e r t a i n r e sea rche r s /u se r s who would not need to explore the fu l l scope of 
TAPCUT. Conversely, the d e t a i l of p resen ta t ion here in i s inappropr ia te for 
the p r o j e c t ' s f inal r e p o r t . 

This repor t is one of two TAPCUT repor t s that c h a r a c t e r i z e the veh ic l e s 
for the TAPCUT p r o j e c t . The companion report [Hudson, C , E. Putnam, and M. 
Be rna rd , V e h i c l e C h a r a c t e r i z a t i o n for the TAPCUT Pro jec t : Performance and 
Cos t , Argonne N a t i o n a l L a b o r a t o r y Report ANL/EES-TM-171 ( S e p t . 1981)1 
conta ins a de t a i l ed desc r ip t ion of (1) the automobiles, vans , and t r a n s i t 
veh ic les used in the study and (2) the methods used to cha r ac t e r i z e the veh i 
c l e s . Included are veh ic le weights , i n i t i a l and opera t ing c o s t s , and pe r fo r 
mance data . Performance data include power-to-weight r a t i o s , ranges ( for 



electric vehicles), quantity of fuel or electricity consumed, and the distri
bution of materials used in bodies/chassis, engines, batteries, and motors. 
This report characterizes many of the processes used for vehicle manufacture, 
fuels production, and rights-of-way construction on the basis of materials and 
energy requirements and residuals. 





VEHICLE CHARACTERIZATION FOR THE TAPCUT PROJECT: 
MATERIALS, ENERGY, AND RESIDUALS OF MANUFACTURE 

FOR VEHICLES, FUELS, AND RIGHTS-OF-WAY 

by 

Charles L. Hudson,* Evelyn S. Putnam,* and Roy Hildestad* 

1 FUELS PRODUCTION 

The following fuel/production characteristics were analyzed: 

• The energy consumed, lost, and unrecovered in delivering a 
unit of coal-derived fuel by energy type, e.g., coal, oil, 
and electricity, etc. (Note: additional analyzes of coal-
derived fuels and other fuel appear in Ref. 1.) 

• The amounts of major air and water pollutants (CO, N0„, 
SO^, particulates, HC, metals, etc.) generated in 10 fuel-
production paths and the amount of solid waste generated 
per unit of fuel delivered to the vehicle. 

• For 10 fuel-production paths, the amounts of special 
materials (e.g., metals for catalysts in producing coal-
derived gasoline), other fuels (e.g., process heat for 
alcohol), and water required to deliver a unit of fuel 
to the vehicle. 

• Current and potential refinery practices relevant to the 
transportation fuels that affect air emissions and the 
identification of major issues/practices. 

First, the various fuel production paths that could be followed in 
producing transportation fuels were considered. Figures 1-5 show most of 
the paths found in the literature surveyed. Although this tabulation is 
not comprehensive (for example, hydroelectric and geothermal production of 
electric power have been omitted), it demonstrates the diversity of options 
available. Aspects of the following 10 fuel-production paths were considered 
in detail: 

Electricity 

1. Southwest coal, area strip mining, conventional steam 
boiler power plant. 

2. Northern Appalachian coal, underground mining, conven
tional steam boiler power plant. 

3. Northwest coal, area strip mining, Lurgi low-Btu gas 
feedstock, combined-cycle power plant. 

4. Light water reactor (LWR), nuclear power generation. 

*INTERPLAN Corp., Santa Barbara, Calif. 
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Alcohols 

5. Northwest coal, area strip mining, Lurgi gas feedstock, 
Fischer-Tropsch methanol process. 

6. Grain fermentation ethanol. 

Gasoline or Diesel 

7. Domestic crude-oil refinery (onshore and offshore). 

8. Imported crude-oil refinery. 

9. Northwest coal, H-coal liquefaction, syncrude refinery. 

Oil shale, TOSCO II process syncrude, syncrude refinery. 10 

1.1 ENERGY PARAMETERS FOR COAL-DERIVED FUELS 

Table 1 summarizes the data available on the energy consumed and lost 
during production of a Btu of coal, syncrude (H-coal liquefaction), methanol 
(Lurgi, Fischer-Tropsch), and electricity using conventional steam boilers and 
an advanced combined-cycle power plant. In Table 2, the data of Table 1 are 
converted into conventional fuel units. 

As indicated in the footnotes to Table 1, the principal data sources 
for energy parameters on coal mining, syncrude from H-coal liquefaction, 
and methanol from the Lurgi, Fischer-Tropsch process were drawn from Refs. 
2 and, 3. The energy accounting techniques used in these references do not 
include the energy content of the resource itself in the energy computation. 
Likewise, a "credit" is not given for useful by-products of a process unless 
the proportion of by-product is high. Because these data will be used in 
several ways, they are presented in Table 1 in their most explicit form. For 
all processes, the input energy in the first column includes one Btu of coal 
resource. Therefore, to find the energy used up in the process, one Btu 
should be deducted from the total value of the first column. As noted, in 
some instances information on the energy lost in a subprocess is not given. 
However, these items represent a small fraction of the total energy input in 
each case. The energy flow data for the syncrude and methanol processes do 
not specify the quantities of waste heat generated by each of the multiple 
process heat sources. This lack of waste heat data does not interfere with 
the resulting energy balance; however, it inhibits making predictions on the 
effect of prospective improvements in energy efficiencies of subprocesses. 

The number of significant figures to which the calculations have 
been carried out in Table 1 greatly exceeds the probable accuracy of these 
estimates. However, when large factors are multiplied, errors inherent 
in rounding are magnified. To reduce these errors when this data is used, the 
calculations were carried to several significant figures. 



Table 1 Energy Consumed and Lost in Producing 
Btu of Coal-Derived Fuel 

Input Btu 
per Btu 

Fuel Produced 

Btu of Use
ful Output 
Produc t s 

Btu Lost 
per Btu Fuel 
Output 

Southwest Surface Coal Mining^ 

Mine construct ion° 
Ope rat ing materials^ 
Electric ity 
Diesel fuel 
Coal 

Total 

0.001092 
0.004736 
0.010690 
0.001839 
1.000000 

1.018357 

1.000000 

1.000000 

0.007816 
0.000230 

Syncrude from H-Coal L i q u e f a c t i o n ^ 

Coal mine construct ion^ 
Coal operat ing materials^ 
Coal mine electricity^ 
CoaL mine diesel fuel^ 
Coal t ransport*^ 
Syncrude plant construct ion^ 
Catalysts and chemicals 
Maintenance suppl ies'' 
Coal for process heat/steam 
Coal for liquefaction 
Coal for electricity 
Waste heat 
Ash and char 
Sulfur and ammonia 
Syncrude 

Total 

Methanol from Lurgi Process" 

Coal mine construction^ 
Coal operating materials^ 
Coal mine electricity^ 
Coal mine diesel fuel^ 
Coal t ransport^ 
Methanol plant construct ion° 
Catalysts and chemicals" 
Maintenance supplies" 
Coal for process gas/steam 
Coal for methanol production 
Process was te heat 
Ash 
Higher alchol 
Tar, oil, naphtha 
Sulfur, phenol, ammonia 
Methanol 

Total 

0.001726 
0.007484 
0.016892 
0.002906 
0.010238 
0.009677 
0.013441 
0.004301 
0.206349 
1.312169 
0.061728 

0.002778 
0.012049 
0.027197 
0.004679 
0.005356 
0.015068 
0.015068 
0.006849 
0.838235 
1.705883 

0.014109 
1.000000 

0.007353 
0.397059 
0.036747 
1.000000 

1.441159 

0.040564 
0.509700 
0.015873 

1.069893 
0.033088 



Table 1 (Cont'd) 

Process 

Electricity^ Conventional Steam 
(40% efficiency) 

Mine construct ion^ 
Operating materials^)'' 
Mine electricity^ 
Mine diesel fuel,3>'' 
Coal 
Coal transport^ 
Boiler waste heat^ 
Steam turbine conversion loss^ 
Generation conversion loss^ 
Electric ity 

Total 
Electricity Advanced Combined Cycle 
(55% efficiency)S 

Mine construe t ion^)'^ 
Operating materials^>^ 
Mine electricity^ 
Mine diesel fuel^'^ 
Coal 
Coal transport^.b 
Gasification conversion loss 

(75.8% efficiency)8 
Gas and steam turbine conversion 
Loss 
Generat ion conversion loss'̂  
Electricity 

Total 
Ethanol, Corn Ferment at ion 

Corn production transportation^>h 
Cornh 
Electricity^ 
Coal-fired steam boiler 
Plant construct ion^> i 
Operating materials'^ > J 
Dry distiller's grains^ 
Ethanol 

Total 

Input Btu 
per Btu 

Fuel Produced 

0.002730 
0.011839 
0.026724 
0.004598 
2.500000 
0.028467 

0.001985 
0.008610 
0.019436 
0.003344 
1.818181 
0.020890 

0.436449 
1.775514 
0.1553^7 
0.492150 
0.040398 
0.042857 

Btu of Use
ful Output 
Products 

1.000000 

1.000000 

I.000000 

1.000000 

0.668785 
1.000000 

Btu Lost 
per Btu Fuel 
Output 

0.437500 
1.031250 
0.030938 

0.363054 
0.015127 

0.093196 
0.246075 

""Lost" energy not specified. 

'Re f . 

•iRef. 

=Ref. 

fRef. 

8Ref. 

1, 

1 , 

3 , 

4 , 

5 , 

pp. 

pp. 

pp. 

pp. 

P-

144, 199. 

140, 202. 

4 - 1 1 . 

12-16 , 12-17 

10. 

^Ref. 6. 

^Shale oil plant used as surrogate. 
life, 50 million gal annual output. 

JShale oil plant used as surrogate, 
gal annual output. 

$58 million capital investment, 20-yr operating 

$873,000/yr, operating chemicals; 50 million 



Table 2 Input Energy Used ( inc lud ing bas ic resource) 
to Produce a Unit of Transpor ta t ion Fuel 

Fuel Unit Btu/Unit Btu Used 

Coal, surface mined ton 17.4 x 10^ 17.72 x 106 

Coal syncrude b a r r e l 5.8 x 10^ 9.55 x 10^ 

Methanol (coal based) gal 64,672 170,529a 

E l e c t r i c i t y : c o a l - f i r e d 
steam 

E l e c t r i c i t y : advanced 
combined cycle 

Wh 3 . 4 1 2 8 . 7 8 4 

Wh 3 .412 6 . 3 8 9 

E t h a n o l , c o r n f e r m e n t a t i o n g a l 8 7 , 1 0 0 2 5 6 , 3 0 9 

^ 2 8 , 5 3 1 Btu u s e f u l p r o d u c t s a l s o p r o d u c e d . 

' ' 5 8 , 2 5 1 Btu u s e f u l p r o d u c t s a l s o p r o d u c e d . 

1.2 MAJOR AIR AND WATER POLLUTANTS AND SOLID WASTE GENERATED 
IN THE PRODUCTION OF FUELS 

T a b l e 3 l i s t s t h e r e s i d u a l s c h a r a c t e r i z e d fo r each of t h e 10 f u e l 
p r o d u c t i o n p a t h s s t u d i e d . R e f e r e n c e 4 i s t h e p r i m a r y s o u r c e f o r t h i s i n f o r m a 
t i o n . That s o u r c e , i n t u r n , i s p r i m a r i l y b a s e d on a n o t h e r r e p o r t by B a t -
t e l l e . ^ T h e r e a r e c o n t r a d i c t i o n s i n t h e s e two s o u r c e s , h o w e v e r . The p r i m a r y 
s o u r c e fo r t h i s s t u d y ^ u s e s g e n e r a l i z e d a s s u m p t i o n s o r d i f f e r e n c e s i n c o a l 
c h a r a c t e r i s t i c s by s o u r c e of t h e c o a l , e v e n t h o u g h t h e B a t t e l l e r e p o r t ' 
h a s more a c c u r a t e d a t a . The B a t t e l l e i n f o r m a t i o n i s c o n f i r m e d by two o t h e r 
s o u r c e s . 2 . 8 I n s p i t e of t h e s e l i m i t a t i o n s , t h e Kash r e p o r t ' * i s t h e p r i m a r y 
s o u r c e of d a t a b e c a u s e of i t s c o n s i s t e n t p r e s e n t a t i o n and t h o r o u g h c o v e r a g e of 
a l l ene rgy s o u r c e s . 

The d a t a on u n c o n t r o l l e d w a t e r p o l l u t a n t s a r e weak. For t h e most p a r t , 
w a t e r p o l l u t a n t s a r e c u r r e n t l y b e i n g c o n t r o l l e d , and most a u t h o r s c o n s i d e r 
t h a t such c o n t r o l s w i l l c o n t i n u e . A d d i t i o n a l d a t a a r e a v a i l a b l e i f a more 
d e t a i l e d e x a m i n a t i o n of u n c o n t r o l l e d w a t e r p o l l u t i o n i s w a r r a n t e d . F o r 
e x a m p l e , t h e r e s i d u a l s in t h e e f f l u e n t s from b i o l o g i c a l t r e a t i n g pond w a t e r 
a r e a v a i l a b l e f o r a number of p r o c e s s e s and cou ld be u sed t o g e n e r a t e e s t i 
m a t e s of u n c o n t r o l l e d w a t e r p o l l u t i o n . 

The n o n r a d i o a c t i v e e m i s s i o n s (SO^^, NOj^, h y d r o c a r b o n s , and CO) r e p o r t e d 
fo r t h e LWR power p l a n t p u r p o r t t o r e p r e s e n t t h e e m i s s i o n s from s e c o n d a r y 
power s o u r c e s . However, on a per-Wh b a s i s , t h e s e e m i s s i o n s , i n some c a s e s , 
exceed s i m i l a r e m i s s i o n s from c o n t r o l l e d , c o a l - b a s e d power s o u r c e s . 

A l l of t h e d a t a on r e s i d u a l s p e r g a l l o n of g a s o l i n e o r d i e s e l d e l i v e r e d 
t o t h e g a s o l i n e s t a t i o n r e f l e c t a v e r a g i n g p r o c e d u r e s t h a t do not p r o d u c e 
t o t a l l y c o r r e c t r e s u l t s . For i n s t a n c e , d a t a a r e a v a i l a b l e on b o t h c o n t r o l l e d 

. . . . 7 

and uncontrol led r e s i d u a l s from re f in ing var ious types of crude o i l . These 
values were used as surrogate values for the H-coal syncrude and o i l - s h a l e 
c r u d e , d e s p i t e the f ac t t h a t the syncrude p r o d u c t s a r e l i k e l y t o d i f f e r 
markedly in some chemical c o n s t i t u e n t s . Data are ava i l ab le on the r e s i d u a l s 



Table 3 Residuals Characterized for Energy Paths Studied 

Fossil and 

Air Pollu 

- Particu 
- SO^ 
- NO^ 

- HC 
- CO 
- Aldehyd 

Light Water 

Liquids 

- Ra226 
- Th230 
- Uranium 
- Th234 
- NO3 

Biomass 

tants 

lates 

es 

Reactor 

Th 

- No 

Paths 

Water Po 

- Acids 
- Bases 
- PO4 
- NO3 
- TDS 
- SS 

11-

- Organics 
- BOD 
- COD 

Path 

ermal 

categories 

utants 

-

Gases 

- SOx 
- NO^ 
- HC 
- CO 

- Rn 222 
- Ra226 
" Th230 
- Uranium 

Thermal 

No categories 

Particulates 

- No categories 

Solids 

No categories 

Solids 

- Low level 
rad ioact ives 

- Nonradio
actives 

resulting from each subprocess within the refinery.9 However, these are 
expressed in terms of residuals per input-feedstock flow volume. Hence, to 
properly allocate the residuals among the end-use products in a refined barrel 
would require tracing the flow volumes through "each subprocess of a refinery 
designed to give a specified distribution of end products and based on an 
input crude of known specifications. The effort involved is not likely to 
improve results for TAPCUT, as individual refiners have considerable latitude 
in changing the product slate at a specific plant. The use of the averages 
will show changes in residuals related to total fuel demand and the character
istics of the feedstock (synthetic fuels or crude oil) for the refinery. 

1.3 AMOUNTS OF WATER, SPECIAL MATERIALS, AND OTHER FUELS 
USED IN THE PRODUCTION OF TRANSPORTATION FUELS 

The water requirements for various aspects of fuel production are 
located in the literature.* Although the estimated quantities of water 
required for the production of the various fuels in some cases varied consid
erably, an attempt was made to select a single representative value for each 
fuel type and production path for which there was information. These judg
mental values are presented in Table 4. 

*References for Sec. 1.3 are: 2, 4, 8, and 10-14. 
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It is interesting to note that, although the water requirements 
for syncrude production have been cited as a limiting constraint to commer
cialization, these requirements are (on a volumetric basis) an order of 
magnitude less, for the most part, than the water requirements for the biocon
version of grain to ethanol. Although all of these values could be considered 
suspect (and the degree to which water recycling might be possible is not 
documented), the nature of the fermentation process lends credibility to the 
value shown. The reason why the water requirements for grain fermentation to 
ethanol have not heretofore been considered a constraint probably lies in the 
fact that the projected region for such a development has been the Midwest 
where water availability is not a major issue. 

Limited information was located in the literature relevant to catalysts 
and special materials required for the fuel production processes studied. • 
For the most part, the literature provided qualitative rather than quantita
tive descriptions of the fuel-production processes. Further investigation 
should be made of the source references quoted in the literature cited and the 
specific chemical composition of catalysts that contain critical materials 
ascertained. Nickel, nickel oxide, and zinc oxide were the only catalysts 
for which metallic weight per unit of fuel could be obtained. Based on 
these data, the largest metallic consumption per gallon of fuel is 285.3 x 
10~° nickel/gal gasoline or diesel fuel from H-coal liquefaction. Scaled up 
to reflect the fuel requirements of 50 million vehicles, an annual consumption 
of 2,710 tons of nickel is implied [(50 x 10^ x 10,000 mi x 0.038 gal/mi x 
285.3 X 10~^)/2000] . In this same process, the requirement for "cobalt-
molybdenum catalyst" is 8.679 x 10~-' lb/gal. The relative quantities of 
cobalt and molybdenum in the catalyst are not given, but, because of the 
criticality of cobalt supply, this ratio should be ascertained. 

The quantities of other fuels required for fuel production were also 
collected but are not presented here. Total energy required to produce 
the fuels is presented in Ref. 1. 

1.4 CURRENT AND POTENTIAL REFINERY PROCESSES AFFECTING AIR EMISSIONS 

Many of the documents contained in the references discuss one or 
more aspects of fuel production that affect air emissions. However, a few of 
the documents provide thoughtful and well-informed summaries of these issues. 
Perusal of any one of the following specific documents will quickly reveal 
the major issues and practices within the technologies that influence air 
emiss ions. 
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Fuel 

All Fuels 
Coal 
Coal Gasification and Liquefaction 
Oil Shale 
Alcohol 

References 

4, 8, 12 
15 
2, 16, 17, 
14, 19 
20, 21 



a 

Table 4 Water Requirements for Fuel Productic 

Fuel Type Quantity Reference 

ELECTRICITY (IQ-^ gal water/Wh) 

Coal-fired steam 130 13 

Nuclear 800 a 

Low-Btu coal gasification: 

Gasification (recycled) 20 8 
Combined cycle power plant'' 65 

IF 
ALCOHOLS (gal wa te r /ga l fuel) 

Coal-Methanol 4.7 2 
Bioconversion-Ethanol 48.5 10 

GASOLINE/DIESEL (gal wa te r /ga l fuel) 

Refined n a t u r a l crude 1.0 12 
Refined syncrude*^ 

Fischer-Tropsch*^ 16.2 8 
"Other than Fischer-Tropsch"^ 7.8 8 
H-Coal 4.9 13 
Oil sha le : 

TOSCO I I 4.5 14 
Union B 3.0 14 
Lurgi-Ruhrgas 2.3 14 
Superior 3.6 14 
In s i t u (modified) 2.8 14 
In s i t u / s u r f a c e processing ' 2.5 14 

^Source: U.S.G.S. C i rcu la r No. 703. 

''Assumed at 50% of coal-fired plant because half of the power 
is generated by steam turbines. 

''Includes 1 gal water/gal fuel for refining process. 

"Recycled. Recycling reduces water consumption by 50%. 

1.5 DISCUSSION 

1.5.1 Fuel-Production Paths 

The fuel-production paths presented in this report are those that the 
authors of this report consider to be the most plausible or ready for commer
cialization. However, certain of these paths may be favored according to the 
socioeconomic characteristics pertinent to each of the TAPCUT scenarios. The 
fuel paths used in the TAPCUT analysis are reported in Ref. 1. 
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1.5.2 Literature Sources 

Although there is a wealth of literature on the subject of fuel produc
tion, much of the basic information is fairly old and many of the secondary 
sources cited in the literature were not reviewed due to time constraints. It 
is possible that more-recent, unpublished work may provide additional insight 
should the opportunity to update the analysis arise. In particular, process 
details were not available for most of the technologies relevant to the 
chemical composition of catalysts and special materials consumed. 

1.5.3 Energy Parameters 

The data contained in this report constitute only a port ion of the 
data on energy consumed and lost in the production of transport at ion fuels. 
In addition, because this information has been generated from several sources, 
each of which uses somewhat different energy accounting techniques, the values 
given here represent a synthesis of these data. 

1.5.4 Air and Water Residuals and Solid Waste 

As with the energy parameters discussed above, the sources for the data 
base on residuals and solid waste are many, and the ways water residuals are 
assessed by different authors were found to vary. The values given in this 
report represent a synthesis of these data. 

An interesting effect found in the existing data base is that treatment 
of solid wastes frequently increases the volume of such wastes. This second
ary effect was not considered in this analysis. 
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2 INFRASTRUCTURE CONSTRUCTION 

The c h a r a c t e r i z a t i o n o f t h e u r b a n t r a n s p o r t a t i o n i n f r a s t r u c t u r e 
i n c l u d e s c a p i t a l - c o s t , e n e r g y - u s e , a i r and w a t e r p o l l u t i o n , and b i l l - o f -
m a t e r i a l s f a c t o r s f o r c o n s t r u c t i n g l i g h t - r a i l , r a p i d - r a i l , c o m m u t e r - r a i l , 
h ighway ( e x p r e s s w a y / f r e e w a y ) , and e x p r e s s - b u s w a y t r a n s p o r t a t i o n s y s t e m s . F o r 
e a c h s y s t e m , t h e d i f f e r e n t t y p e s of s t r u c t u r e s ( e . g . , a e r i a l , a t - g r a d e , and 
u n d e r g r o u n d ) were a n a l y z e d and s e p a r a t e f a c t o r s were d e v e l o p e d f o r e a c h . In 
a d d i t i o n , d i f f e r e n t f a c t o r s f o r e a c h t y p e of s t r u c t u r e and sys t em by l o c a t i o n 
c l a s s ( s u b u r b a n , c e n t e r c i t y , c e n t r a l b u s i n e s s d i s t r i c t o r CBD) were d e v e l 
o p e d . F a c t o r s a r e r e p o r t e d in u n i t s p e r r o u t e - o r l a n e - m i l e t o f a c i l i t a t e 
c o m p u t a t i o n of s y s t e m - w i d e v a l u e s fo r p l a n n e d or h y p o t h e t i c a l s y s t e m s . 

2 . 1 METHODOLOGY 

2 . 1 . 1 Approach 

T h r e e t e c h n i q u e s were used in d e v e l o p i n g t h e c o s t , e n e r g y , p o l l u t i o n , 
and m a t e r i a l s f a c t o r s f o r e a c h s y s t e m . F i r s t , t h e l i t e r a t u r e was r e v i e w e d 
f o r s t u d i e s c o n t a i n i n g work d i r e c t l y a p p l i c a b l e t o t h e d a t a r e q u i r e m e n t s of 
t h e p r e s e n t e f f o r t ( i . e . , f a c t o r s f o r t h e same f a c i l i t i e s a t s i m i l a r l e v e l s o f 
a g g r e g a t i o n ) . Data o b t a i n e d in t h i s l i t e r a t u r e r e v i e w were g e n e r a l l y used 
a t f ace v a l u e . Where two a u t h o r s r e p o r t e d s i g n i f i c a n t l y d i f f e r e n t v a l u e s , 
a t t e m p t s were made t o r e c o n c i l e t h e d i f f e r e n c e s and a r r i v e a t r e a s o n a b l e mean 
v a l u e s . C a p i t a l - c o s t f a c t o r s f o r a l l s y s t e m s and e n e r g y - u s e f a c t o r s f o r 
h ighway s y s t e m s were o b t a i n e d in t h i s m a n n e r . 

Second , when d i r e c t l y a p p l i c a b l e p u b l i s h e d d a t a were no t a v a i l a b l e , 
t h e f a c t o r s were e s t i m a t e d from s t a n d a r d d e s i g n s of e a c h o f t h e sys t em s t r u c 
t u r e s . In t h i s m e t h o d , e n e r g y and p o l l u t i o n { a c t o r s f o r each of t h e b a s i c 
m a t e r i a l s in a s t r u c t u r e and f o r e a c h c o n s t r u c t i o n p r o c e s s were o b t a i n e d from 
t h e l i t e r a t u r e . The b i l l of m a t e r i a l s f o r t h e s t r u c t u r e was e s t i m a t e d from 
t h e d i m e n s i o n s of t h e s t r u c t u r a l c o m p o n e n t s . The e n e r g y and e m i s s i o n f a c t o r s 
were m u l t i p l i e d by t h e b i l l of m a t e r i a l s t o o b t a i n t o t a l e n e r g y and e m i s s i o n 
f a c t o r s f o r t h e s t r u c t u r e . B i l l s of m a t e r i a l s , e n e r g y f a c t o r s , and p o l l u t i o n 
f a c t o r s were o b t a i n e d by t h i s method for r a p i d - r a i l , a e r i a l , subway, and 
t u n n e l s t r u c t u r e s ; f o r c o m m u t e r - r a i l a t - g r a d e c o n s t r u c t i o n ; and for busway 
a t - g r a d e and subway s t r u c t u r e s , a s w e l l a s f o r a e r i a l s t a t i o n s . 

T h i r d , when r e l i a b l e a v e r a g e d i m e n s i o n s of s t r u c t u r e s were n o t a v a i l 
a b l e o r when t h e l i t e r a t u r e s t a t e d t h a t one s t r u c t u r e was i d e n t i c a l t o a n o t h e r 
f o r which d a t a was a v a i l a b l e , t h e method of a n a l o g y was u s e d . In t h i s t e c h 
n i q u e , t h e f a c t o r s d e r i v e d fo r a r a p i d - r a i l subway, f o r e x a m p l e , we re used 
a s s u r r o g a t e s f o r l i g h t - r a i l subway f a c t o r s a f t e r t h e y were a d j u s t e d f o r 
d i f f e r e n c e s in e l e c t r i f i c a t i o n s y s t e m s and s t a t i o n d e s i g n s . The method was 
u sed t o e s t i m a t e m a t e r i a l s , e n e r g y , and p o l l u t i o n f a c t o r s f o r l i g h t - r a i l 
a e r i a l , a t - g r a d e , subway, and t u n n e l s t r u c t u r e s , and for h ighway a e r i a l , and 
busway a e r i a l g u i d e w a y s . 

To m a i n t a i n c o m p a r a b i l i t y of t h e s t u d y r e s u l t s a c r o s s sys t em and f a c t o r 
t y p e s , t h e e x p l i c i t o r i m p l i c i t d e s i g n a s s u m p t i o n s of t h e c a p i t a l - c o s t f a c t o r s 
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were followed in developing the energy, pollution, and materials factors. The 
main source for the capital-cost factors contained a comprehensive analysis of 
all but one of the transit systems analyzed in this study and, hence, was used 
as a cross-system standard. The assumed characteristics of each system are 
given in the footnotes to the tables of results. 

2.1 .2 Mater ia l s Analyzed 

Due to the inadequacy of published data in t h i s area , only the major 
cons t ruc t ion ma te r i a l s and processes were analyzed. The m a t e r i a l s included in 
the study are s t e e l , Por t land cement, a spha l t , sand and gravel aggrega tes , 
crushed stone aggregate , stone railway b a l l a s t , wood, copper, and po rce l a in . 
Many minor ma te r i a l s such as p l a s t i c s , s e a l a n t s , g l a s s , ceramic t i l e , alumi
num, e t c . , are part of the s t r u c t u r e s analyzed and could have some impact on 
the factors reported here . However, the amounts of these m a t e r i a l s could not 
be r e l i a b l y determined. 

C o n s t r u c t i o n p r o c e s s e s i nc luded in t h i s a n a l y s i s a re e x c a v a t i o n 
(open-ground and cu t -and-cover ) , rock tunne l ing , ear th tunne l ing , aggregate 
production and placement, hau l ing , asphal t concrete production and placement, 
Portland-cement concrete production and placement, and r e i n f o r c e d - c o n c r e t e -
s t r u c t u r e c o n s t r u c t i o n . Data on most of t he p r o c e s s e s were s p e c i f i c t o 
highway cons t ruc t ion . However, a reasonable extension of the process da ta was 
made to simulate r a i l cons t ruc t ion processes , as requi red . 

2 .1 .3 Units 

All fac tors were converted to appl icable r o u t e - or lane-mile u n i t s . 
Rail and busway systems were t r ea ted in rou te -mi les ; highway systems were 
expressed in lane-mi les . One r a i l route-mile includes two p a r a l l e l t r acks 
w i t h s t a t i o n s at s p e c i f i c f r e q u e n c i e s depending on l o c a t i o n c l a s s . One 
lane-mile of highway includes a 12-ft-wide cement-concrete t r a f f i c lane and a 
6-ft-wide aspha l t -concre te shoulder. A busway route-mile includes a 4 1 - f t -
wide two-lane busway of asphalt concre te . Cross sec t ions of a l l f a c i l i t i e s 
are dimensionally reduced in underground and a e r i a l s t r u c t u r e s . 

2.2 CHARACTERISTICS 

Tab les 5 through 9 p r e s e n t the c a p i t a l c o s t s , and the t a b l e s in 
Appendix A present m a t e r i a l s , energy and po l lu t ion factors for each type of 
r i g h t - o f - w a y . To d i s a g g r e g a t e energy use and r e s i d u a l s for mining and 
manufacturing, an attempt was made to segregate the reported es t imates by 
loca t ion . In the case of fuels and a i r r e s i d u a l s , i d e n t i f i c a t i o n of mining 
and manufacturing components could not be r e l i a b l y separated for a l l mate
r i a l s . In place of t h i s separa t ion , the output was divided according to 
whether the consuming or emit t ing process was located at the t r a n s p o r t a t i o n 
f a c i l i t y cons t ruc t ion s i t e or at a manufacturing p l a n t . These loca t ion groups 
are iden t i f i ed in the Appendix A t ab l e s as " o n - s i t e " and " o f f - s i t e " , r e spec 
t i v e l y . Under each fuel and res idua l type iii the t a b l e s , the f i r s t number i s 
the off s i t e value; the second number is the on s i t e va lue . In these e s t i 
mates, a spha l t -concre te and Port land-cement-concrete batching are assumed to 
occur o n - s i t e . 
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Table 5 Light Rail Capital Cost per Route Mile by City 

Size and Construction Type (millions of 1976 $) 

Construction Type 

Cut and 
Cover Rock Earth 

Location Class Aerial At Grade Subway Tunnel'^ Tunnel^ Land*^ 

Population > 1 million^ 

Suburban 
Center City 

CBD 

Population 500,000 to 
1 million^ 

Suburban 
Center City 

CBD 

Population 100,000 to 

250,000^ 

Suburban 
Center City 

CBD 

Stations''''^ 

Suburban 
Center City 

CBD 

10.8 
17.5 
26.4 

10.2 
17.0 
25.3 

10.0 
16.6 
24.5 

2.0 
2.0 
2.0 

2.4 
3.5 
5.6 

1.8 
3.0 
4.1 

1.6 
2.4 
3.3 

0.1 
0.1 
0.1 

27.3 
62.3 
98.3 

26.7 
61.8 
97.2 

26.5 
61.4 
96.4 

8.1 
8.4 
10.4 

13.3 
23.5 
47.5 

12.7 
23.0 
46.4 

12.5 
22.6 
45.6 

1.6 
3.1 
6.3 

22.1 
30.9 
48.1 

21.4 
30.4 
47.0 

• 

21.3 
30.0 
46.2 

2.8 
4.3 
6.4 

1.9 
2.1 
3.2 

1.3 
1.6 
2.1 

1.1 
1.2 
1.3 

N/A 
N/A 
N/A 

Source: Refs. 22 and 23. 

^Population ranges show assumptions for proration of land cost. 

"Station frequency per mile assumed the following: 

Aerial At Grade Subway 

Suburban 
Center City 
CBD 

0.5 
1 
2 

1 
2 
4 

0.5 
1 
2 

Aerial and subway station frequency assumed equivalent to rapid rail. 

^Land cost portion of total cost. 

These costs are adjusted from the sources to maintain consistency with 
the rapid-rail costs. 

^Values shown are rapid-rail costs reduced by 15% to account for smaller 
tunnel cross section. If the light rail is assumed to be "Pre-metro", the 
rapid-rail costs are used. 
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Table 6 Rapid Rail Capital Cost per Route Mile by City 
Size and Construction Type (millions of 1976 $) 

Location Class 

Population > 1 million" 

Suburban 
Center City 
CBD 

Population 500,000 to 
1 million'' 

Suburban 
Center City 
CBD 

Population 100,000 to • 
250,OOO'' 

Suburban 
Center City 
CBD 

Stations'^ 

Suburban 
Center City 
CBD 

Aerial 

10.1 
15.5<= 
21.0 

9.5 
15.0*: 
19.9 

9.3 
14.6'= 
19.1 

3.0 
3.5 = 
4.0 

Construction 

At Grade 

6.2 
16.8 
29. 3<̂  

5.6 
16.3 
28. 2 = 

5.4 
15.9 
27.4== 

.2.0 
3.6 
5.2'' 

Cut and 
Cover 
Subway 

31.8 
72.9 

115.0 

31.2 
72.4 

113.9 

31.0 
72.0 

113.1 

9.5 
9.1 

12.2 

Type 

Rock 
Tunnel 

15.3= 
27.3 
55.3 

14.7 = 
26.8 
54.2 

14.5 = 
26.4 
53.4 

1.9 = 
3.7 
7.4 

Earth 
Tunnel 

25.7 = 
36.0 
56.0 

25.1 = 
35.5 
54.9 

24.9 = 
35.1 
54.1 

3.3= 
5.0= 
7.5 = 

Land^ 

1.9 
2.1 
3.2 

1.3 
1.6 
2.1 

1.1 
1.2 
1.3 

N/A 
N/A 
N/A 

Source: Ref. 23. 

^Land cost portion of total cost. 

"Population ranges show assumptions for proration of land cost. 

= Est imated. 

"Station frequency per mile estimated from Bay Area Rapid Transit (BART) 
is 0.5 suburban, 1.0 center city, and 2.0 CBD. 

The organization of each type of table and the general assumptions used 
in the calculation of factors for each parameter are described below. 

2.2.1 Standard Designs 

2.2.1.1 Rapid Rail 

Rapid-ra i l fac tors were estimated from a r c h i t e c t u r a l c ross sec t ions 
of p r e s e n t s t a n d a r d guideway and s t a t i o n t y p e s . A e r i a l s e c t i o n s assume 
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BART-type s t r u c t u r e s . A t - g r a d e 
s e c t i o n s assume s t a n d a r d commercia l 
r a i l w a y d e s i g n w i t h p r e - s t r e s s e d 
concre te t i e s in p lace of wood-treated 
t i e s . Underground s t r u c t u r e s assume 
s t a n d a r d e n g i n e e r i n g g u i d e l i n e s for 
f l o o r , c e i l i n g , w a l l , and p l a t f o r m 
dimensions. Mezzanines were included 
in m a t e r i a l s for c u t - a n d - c o v e r s t a 
t i o n s , but not for rock or ear th tunnel 
s t a t i o n s . Rock tunnels assume a s ing le 
d o u b l e - t r a c k b o r e , w h e r e a s e a r t h 
tunnels include two p a r a l l e l s i n g l e -
t rack bo re s . 

2 .2 .1 .2 Light Rail 

L i g h t - r a i l a t -g rade and a e r i a l 
sec t ions were assumed to be a r c h i t e c 
t u r a l l y i d e n t i c a l to those for rapid 
r a i l . Factors were adjusted to account 
f o r d i f f e r e n t power d i s t r i b u t i o n 
s y s t e m s , s t a t i o n f r e q u e n c i e s , and 
s t a t i o n platform he igh t s and l eng ths . 
The l i g h t - r a i l fac tors for underground 
r a i l l a n e s were d e r i v e d ' by r e d u c i n g 
r a p i d - r a i l m a t e r i a l s by 15% and adding 
the components of the overhead power 
d i s t r i b u t i o n system in place of a t h i r d 
r a i l . The 15% reduct ion in ma te r i a l s 
r e q u i r e m e n t s i s s u g g e s t e d i n t h e 
l i t e r a t u r e as a reasonable adjustment 
fo r t h e s m a l l e r c r o s s s e c t i o n of 
l i g h t - r a i l v e h i c l e s . 

Table 7 Commuter Rail Capital 
Cost per At-Grade 
Route Mile 

Location Class 

Suburban 

Center City 

CBD 

Stations^ 

Suburban 
Center City 
CBD 

Cost^ 
(10^ 1976 $) 

2.7'' 

6.2 = 

10.2"^ 

0.3 
0.3 
0.5 

Source: Ref. 24. 

^Data are for rehabilitation 
of an existing single track 
line into a double track 
facility with new electrifi
cation. Cost of yards and 
shops not included. 

Assumes rebuilding of one 
overpass and one underpass 
per route-mile. 

^Assumes rebuilding of three 
overpasses and three under
passes per route-mile. 

Assumes rebuilding of five 
overpasses and five under
passes per route-mile. 

^Assumes five car trains 
and station frequency per 
mile of 0.33 suburban, 0.66 
center city, and 1.0 CBD. 

The d i s t i n c t i o n between l i g h t -
r a i l and r a p i d - r a i l subways may be 
a r t i f i c i a l for two r e a s o n s . F i r s t , 
underground f a c i l i t i e s for l i g h t - r a i l 
t r a n s i t are l i k e l y to be "p re -met ro , " 
tha t i s , b u i l t with the expect at ion of 
future upgrading to rapid r a i l , s ince 
the high cost of any subway cons t ruc t ion would have to be j u s t i f i e d by a 
l a r g e e x i s t i n g demand wi th growth p o t e n t i a l , and the d i f f e r e n c e between 
l i g h t - and r a p i d - r a i l subway cons t ruc t ion cos t s i s marg ina l . Second, the 
a l t e r n a t i v e s to subways are lower-cost g rade-separa t ion op t ions , such as 
a e r i a l cons t ruc t ions , which are essent i a l l y ident i ca l to r a p i d - r a i l s t ruc 
t u r e s . Adjusted l i g h t - r a i l t r a n s i t (LRT) subway values are reported here to 
ind ica te the impl ica t ions of s t r i c t l i g h t r a i l v s . pre-metro assumptions 
concerning LRT systems. In keeping with these as sumpt ions, s t a t i o n s for LRT 
were est imated to be one- th i rd the length of comparable r a p i d - r a i l s t a t i o n s . 
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Table 8 Highway Rail Capital Cost per Lane Mile by City 
Size and Construction Type (millions of 1976 $) 

Construction Type^ 

Cut and New 
L o c a t i o n C l a s s A e r i a l ' At Grade Open Cut Cover Roads Land 

P o p u l a t i o n > 1 m i l l i o n = ' ^ 

Suburban 4 . 8 1.9 2 . 4 
C e n t e r C i t y 7 . 7 2 . 1 2 . 5 
CBD 1 1 . 0 2 . 7 3 .0 

P o p u l a t i o n 5 0 0 , 0 0 0 t o 
1 mi l l i on= '<^ 

8 . 5 
12 .1 
1 9 . 0 

1.9 
2 . 5 
3 . 1 

0 . 8 4 
0 . 9 4 
1.45 

Suburban 
Center City 
CBD 

Population 100,000 to 

4 . 6 
7 . 3 

1 0 . 5 

1.7 
1.7 
2 . 2 

2 . 2 
2 . 1 
2 . 5 

8 .3 
11 .7 
1 8 . 5 

1.5 
1.8 
2 . 4 

0 . 6 0 
0 . 5 4 
0 . 9 4 

250,000 ̂7^ 

Suburban 
Center City 
CBD 

4 . 5 
7 . 3 

. 0 . 1 

1.6 
1.7 
1.8 

2 . 1 
2 . 1 
2 . 1 

8 .2 
U . 7 
18 .1 

1.3 
1.5 
2 . 0 

0 . 4 7 
0 . 5 1 
0 . 5 6 

Source: Ref. 23. 

^Breakdown by type estimated for total roads using representative percentages 

of roadway type by location class. 

"Land cost portion of total cost. 

^Population ranges show assumptions for proration of land cost. 

'-'Bridge frequency per mile was assumed to be as follows: 

Population 

500,000 
to 

> 1 million 1 million Average 

Suburban 0.26 0.20 0.20 
Center City 0.62 0.35 0.49 
CBD 1.00 0.85 0.93 

The average value was used for materials, energy and pollution factors 
calculations. 
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Table 9 Busway Capital Cost per Lane Mile by City Size 
and Construction Type (millions of 1976 $) 

Construction Type 

A e r i a l At Grade 
Cut and 

Cover 
Cut and 

Cover^ Land'= 

Population > 1 million= 

Suburban 
Center City 
CBD 

Population 500,000 to 
1 million= 

Suburban 
Center City 
CBD 

Population 100,000 to 
250,000= 

Suburban 
Center City 
CBD 

Station Frequency'-

Suburban 
Center City 
CBD 

9.6'^ 
15 .4d 
2 2 . 3 ' ' 

4 . 8 
6 . 2 
6 . 6 

17 .0< ' . e 

2 4 . l d . e 
38.0<^ 

20.2<^.<= 
2 8 . 7 ^ , 6 
4 5 . 4 ^ 

2 . 0 4 
2 . 2 9 
2 . 5 4 

9.0<1 
14 . 8d 
2 2 . 1 ' ' 

3 . 8 
4 . 8 
6 . 0 

16.4<^ 
2 3 . 5 ' ' 
3 7 . 8 

1 9 . 6 ' ' 
28.1=^ 
4 5 . 2 

1.47 
1.72 
2 . 3 0 

8 . 7 ' ' 
14 . 3^ 
2 1 . 2 ' ' 

3 . 2 
3 .7 
4 . 9 

1 6 . 1 ' ' 
23.Od 
3 6 . 8 

19.3d 
27 .6d 
4 4 . 2 

1.15 
1.24 
1.37 

0 . 5 
1.0 
2 . 0 

1.0 
2 . 0 
4 . 0 

0 . 5 
1.0 
2 . 0 

0 . 5 
1.0 
2 . 0 

N/A 
N/A 
N/A 

Source: Ref. 23. • 

^Cut and cover with Mezzanine Subway. 

"̂ Land cost portion of total cost. 

^Population ranges show assumptions for proration of land cost. 

^Estimated. 

^Values represent facilities with 2.5 stations per mile with half of the 
stations along and half off the main alignment. 

^Number per mile. 

2.2.1.3 Commuter Rail 

C o m m u t e r - r a i l f a c t o r s were b a s e d on d o u b l e t r a c k i n g an e x i s t i n g s i n g l e 
t r a c k , a t - g r a d e c o m m e r c i a l l i n e . R i g h t - o f - w a y s e p a r a t i o n for c o m m e r c i a l 
f a c i l i t i e s i s g e n e r a l l y a c h i e v e d t h r o u g h use o f embankments and u n d e r p a s s e s . 
Hence , t h e commuter r a i l b i l l of m a t e r i a l s i n c l u d e s t h e m a t e r i a l s f o r r e h a b i l 
i t a t i n g an e x i s t i n g r o a d b e d , c o n s t r u c t i n g a new r o a d b e d , and r e b u i l d i n g 
embankments and b r i d g e s t o accommodate t h e a d d i t i o n a l t r a c k . M a t e r i a l s f o r a 
new e l e c t r i f i c a t i o n s y s t e m a r e a l s o i n c l u d e d . 
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2 .2 .1 .4 Highway 

Highway fac tors were based on new cons t ruc t ion of a standard s i x - l a n e 
freeway with a median s t r i p . Shoulder and e x i t ramp pavement i s es t imated to 
be one-half the area of the t r a f f i c l anes . Highway bridge m a t e r i a l s a re 
derived from average es t imates for a s i x - l a n e br idge over a four- lane road. A 
freeway overpass and underpass are assumed to r equ i r e the same amounts of 
m a t e r i a l s within the accuracy of t h i s e s t ima te . 

2 .2 .1 .5 Busway 

Busway b i l l - o f - m a t e r i a l s f a c t o r s a r e based on an a v e r a g e e x p r e s s 
busway located in the median of an ex i s t ing freeway. The design provides 
for two 12-ft-wide bus l anes , a 8-f t shoulder on each s ide , and a one-f t 
median. A 110-yd a e r i a l sec t ion was included in the fac tors for each r o u t e -
mile to account for spec ia l ramps and overpass r e c o n s t r u c t i o n . 

2.2.2 Capi ta l Cost 

Capital cos ts per rou te - or lane-mile by type of cons t ruc t ion and 
loca t ion c lass are presented for each of the five f a c i l i t y types . In addi 
t i o n , for l i g h t r a i l , r a p i d r a i l , highway and busway, the c a p i t a l - c o s t 
fac tors were adjusted for land values in the three loca t ion c l a s se s (CBD, 
urban, suburban) based on ava i l ab le da ta . 

Cap i ta l -cos t fac tors include the cost of the rou te , the cost of land, 
and the prorated cost of s t a t i o n s (o r , in the case of highways, the cost of 
br idges and overpasses) . The s t a t i o n cos t s were prorated on the b a s i s of 
r ep re sen t a t i ve s t a t i o n (bridge) frequencies in each loca t ion c l a s s . The 
s t a t i o n cost fac tors and frequencies used for t h i s p ro ra t ion are shown below 
each of the cap i t a l cost t a b l e s . 

2 .2 .3 B i l l s of Mater ia ls 

B i l l s of ma te r i a l s per rou te - or lane-mile by type of cons t ruc t ion 
and locat ion c lass are presented for each of the five f a c i l i t y types . Dis
t i n c t i o n between locat ion c l a s ses was made by adding prorated s t a t i o n con
s t r u c t i o n m a t e r i a l s to the guideway b i l l of m a t e r i a l s for each type of 
cons t ruc t ion . Sta t ion (bridge) cons t ruc t ion mate r i a l s were prorated on the 
bas i s of the r ep re sen t a t i ve s t a t i o n frequencies reported with the c a p i t a l - c o s t 
t a b l e of each system type. The excavation volume ( in cubic yards) and the 
por t ion of d iese l fuel , gaso l ine , and e l e c t r i c i t y required for cons t ruc t ion 
tasks ( in mi l l ion Btu) are a lso reported to aid in system comparisons. 

2 .2 .4 Energy Use 

Energy use per r o u t e - or land-mile by fuel type, type of cons t ruc t ion 
and l o c a t i o n c l a s s a r e p r e s e n t e d for eaeh of the f ive f a c i l i t y t y p e s . 
Energy-use f a c t o r s i n c l u d e the energy r e q u i r e d to o b t a i n raw m a t e r i a l s , 
manufacture components, and construct the guideways and s t a t i o n s . 
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2.2.5 Air Residuals 

Air residuals per route- or lane-mile are presented by residual type, 
type of construction, and location class for each of the five facility types. 
Air-residual factors include the residuals resulting from raw material produc
tion, component manufacturing, and guideway and station construction, except 
those for generation of purchased electricity. 

2.2.6 Water Residuals 

Water residuals per route- or lane-mile are presented by residual 
type, type of construction, and location class for each of the five facility 
types. Industry-wide estimates of residual levels per unit of each material 
were estimated from development documents from U.S. EPA, detailing industry 
residuals by industrial point-source category. 

The following approach was used in estimating water residuals from 
the production of each material. 

1. The residual levels associated with the application of 
"Best Practicable Technology" (BPT) were obtained for 
both regulated and nonregulated residuals. 

2. Residuals associated with mining or raw material pro
duction and manufacturing of the construction material 
were treated separately. 

3. The portion of each industry that is presently operating 
with residual levels below the BPT standard was deter
mined and the average residual levels for that segment 
were calculated. 

4. The average residual level for each industrial segment 
not presently operating within the BPT standard was 
assumed to be the BPT standard. 

5. An average residual level per unit of each material was 
calculated from steps 3 and 4. 

Although data on nonregulated residuals were available for all of 
the materials analyzed, the information necessary for determining residual 
levels per unit of product and averages for the industry was generally not 
given in the sources reviewed. Hence, the reported residuals represent all 
those for which reasonably reliable industry-wide factors could be determined. 

Estimates for mining and manufacturing processes were estimated separ
ately, making separate reporting possible. No estimates of potential water 
residuals from on-site construction activities were made due to lack of 
data. 
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2 . 3 QUESTIONABLE DATA 

2 . 3 . 1 A s p h a l t 

Estimates obtained for the energy required to produce a ton of asphalt 
differed by up to a factor of five. A correct production value is difficult 
to define due to the complexity of the refining industry and the potential 
use of asphalt as a fuel, as well as a binder. A high value for asphalt 
production, not including the energy content of the asphalt, was used in 
this study. Inclusion of the energy lost by using asphalt as a binder instead 
of a fuel would increase even this high figure by a factor of ten. 

In the absence of published data, a surrogate fuel breakdown for 
asphalt was derived from a combination of sources on extraction, refining, 
and transportation of petroleum products. The accuracy of this estimated 
fuel split could not be determined. Air residuals from asphalt production 
were derived by a similar technique and, hence, exhibit the same questionable 
accuracy. 

2.3.2 Aggregates 

The fuel breakdown for aggregate quarrying was estimated from published 
data on aggregate processing. Aggregate processing uses primarily diesel and 
gasoline fuels. The quarrying operation involves a substantial amount of 
drilling and blasting, requiring energy in the form of purchased electricity 
and explosives; considering all the energy to be for petroleum use for this 
operation (derived from aggregate processing data) results in an overestimate 
by an undeterminable amount. Quarry operations represent approximately 
one-third of aggregate production energy consumption according to published 
sources. 

2.3.3 Excavat ion 

Excavation energy e f f i c i enc i e s are a primary source of the d i f fe rence 
in energy requirements for cons t ruc t ion in the d i f f e ren t loca t ion c l a s s e s . 
However, p u b l i s h e d e s t i m a t e s d i f f e r wide ly on expec ted e f f e c t s of urban 
s e t t i n g s on excavation energy e f f i c i ency . For example, the Transpor ta t ion 
Research Board (TRB) of the N a t i o n a l Research Counci l e s t i m a t e s 70 ,000 
Btu/yd-' in nonurban loca t ions ,^^ whereas a study of 28 Ca l i fo rn ia freeway 
pro jec t s s ta ted excavation e f f i c i enc ie s ranging from 35,000-70,000 Btu/yd-' 
for those in urban l oca t i ons . Reconci l ia t ion of these es t imates was not 
poss ible in the time a l l o t t e d . For the purposes of t h i s e f f o r t , reasonable 
excavation e f f i c i e n c i e s were estimated at 35,000 Btu/yd-' for suburban, 70,000 
Btu/yd^ for center c i t y , and 105,000 Btu/yd^ for the CBD. 

Limited and d i s p a r a t e data were ava i lab le on the excavat ion r e q u i r e 
ments of t r a n s p o r t a t i o n f a c i l i t i e s . A mean va lue for f e d e r a l l y funded 
Cal i forn ia freeway cons t ruc t ion was reported_as 9 yd-̂  excavated/yd^ pavement 
including shoulders . This value appeared excess ive . Subsequently, severa l 
Cal i fornia Department of Transpor ta t ion (CALTRANS) engineers were contacted 
d i r e c t l y and values for typ ica l s t r uc tu r e s obtained. These data were used in 
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the study and are shown in Table 10. The reasons for the apparent d i f f e r ence 
between mean and d i s a g g r e g a t e d v a l u e s a r e not known. Subway e x c a v a t i o n 
volumes were est imated from s t r u c t u r e cross sec t ions and are expected to 
exh ib i t f a i r l y high accuracy. 

2.3.4 Rail Construction Processes 

The energy intensities of rail facility construction tasks were not 
found in the published literature. In place of direct estimates, energy 
factors for highway construction tasks were used for each analogous rail 
construction task. Typical examples of such surrogates are the use of 
highway aggregate subgrade hauling and grading energy factors for railway 
stone ballast laying and the use of highway bridge construction factors for 
elevated rail construction. On the surface, errors introduced by these 
analogies would appear to be within reasonable limits. However, differences 
in the width and accessibility of the right-of-way, as well as use of pre
fabricated elements and the special equipment they require, could result in 
substantially different energy intensities and fuel distributions. 

Tunnel construction energies could not be derived by analogy from any 
highway construction task. Discussion with tunneling contractors indicated 
that excavation fuel use might be roughly 50% electric, 50% diesel. Tunnel 
structural component assembly energy was assumed to be equivalent to bridge 
construction for concrete elements and 36% of manufacturing energy for steel 
components.* Fuel distribution for tunnel structural component assembly was 
assumed to be 50% electric, 25% diesel, and 25% gasoline. Results of calcula
tions using these assumptions should be treated as indicative rather than 
definitive. 

Table 10 Evacuation Factors for Rail, Highway, 
and Busway Construction 

Excavation Factor 
(yd-' Excavated/ 

Facility Structure yd^ Facility Structure) 

Rail Aerial 0.1 
At Grade 1.0 

Highway Aerial 0.1 
At Grade 2.5 
Open Cut 10.5 

Busway Aerial 0.1 
At Grade 2.0 

*The 36% factor is the derived ratio of fabrication energy to materials 
manufacturing energy for automobile manufacturing. It is used here as an 
approximation of fabrication/manufacturing energy relationship for metallic 
components. 
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2.3 .5 Busway B i l l of Mate r ia l s 

Due to the common p r a c t i c e of placing express busways in e x i s t i n g 
freeway medians, s u b s t a n t i a l rebu i ld ing of overpasses may be required to allow 
for the busway and to provide exclus ive bus e x i t and ent rance ramps. Of the 
two ex i s t ing median-located express busways, one required l imited overpass 
r econs t ruc t i on , whereas the other involved extens ive r ight -of-way r e b u i l d i n g , 
including r e loca t ion of sec t ions of a r a i l l i n e . For the purposes of t h i s 
a n a l y s i s , a quant i ty of m a t e r i a l s equivalent to one-half of a s i x - l a n e freeway 
overpass was included per route-mi le of busway. This value i s an approxima
t ion based on the c a p i t a l cost es t imates obtained for the busway and expected 
breakdown of these cos t s for excavat ion, paving and r ight -of-way improvements. 

2.4 DISCUSSION 

2.4.1 Rail Transit Systems 

The majority of energy data presented in the analysis for rail transit 
was derived indirectly from highway and general construction indexes. In 
addition, the number of materials included in the analysis was limited by the 
necessity to use standard structural designs in computing materials volumes. 
In the course of data collection and analysis, it was learned that data of 
the type required for a more detailed analysis were available from certain 
contract and federal accounting forms. However, these construction contract 
data were not obtainable within the time constraints of this analysis. 
Therefore, neither the accuracy of the indirect derivation described above nor 
the comprehensiveness of the materials list could be verified from actual 
contract data. 

2.4.2 Busways 

I t i s expected from rev iewing p r e s e n t busway e x p e r i e n c e t h a t a l l 
r e s u l t s presented in t h i s ana lys i s could have considerable var iance in e i t h e r 
d i r e c t i o n depending on the loca t ion and amenities specif ied for the busway 
analyzed. 
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3 VEHICLE PRODUCTION 

This section presents the method used to estimate the energy use by 
fuel type and air and water residuals and solid wastes generated for materials 
extraction, processing and vehicle assembly on a per-vehicle basis for each 
vehicle characterized in the companion volume.26 Figure B.l in Appendix B 
displays the level of detail involved in this estimation. This flow diagram 
traces the expected steps in the production and use of materials from mining 
of raw materials to manufacture of vehicular components including appropriate 
recycling loops. The numerical values for the energy used for each vehicle 
are also found in Appendix B, together with the computer program used to 
derive these values. 

3.1 METHODOLOGY 

3.1.1 Vehicle Materials 

The literature was first examined to determine the potential material 
content of conventional and advanced vehicles.* From this search was derived 
a list of materials that was thought to contain the materials making up 90-95% 
of the vehicle weight. 

Next, literature pertaining to material energy content and the resid
uals from mining and refining operations was located. Data were compiled 
according to material type and compared to obtain values supported by the 
majority of references. Because many of the references treated only the 
energy content of the material, i.e., Btu/unit material, reconciliation of 
reference data was made, where possible, using this measure. In general, 
distributions by fuel type, when found, were in closer agreement than esti
mates of the energy content of the material itself. Reconciliations were 
accomplished, where possible, by converting all data to a common measurement 
base and correcting for varying beginning and end points of the data analyses. 
For instance, some references began their analyses at the input to the 
refinery and ended with mill output, whereas others began at the mine and 
ended at the production of a semifinished product. Other reference data were 
products of studies made at different times. Plotting of the adjusted data 
tended to show definite clustering of values for some materials. An average 
of these values was then taken as t^e most likely energy content. For data 
where no rational reconciliation was possible, judgment was used to assign a 
likely value. For the most part, these assignments were based on the data 
given by references that exhibited the most complete and understandable 
treatment of the subject. Similar procedures were used to select most 
material fuel distributions and residuals. 

Because energy content by fuel and the residuals of a material product 
are very different for primary and recycling processes, data for both were 
included where found. 

*References for Sec. 3 are: 4, 9, and 2 7-53. 
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3.1.2 Recycling and Import Assumptions 

Material energy contents by fuel and fuel-production residuals are 
scenario sensitive. Energy and residuals credited to the U.S. over time and 
scenario depend on raining sites (U.S. or non-U.S.), and refining operation 
efficiency gains/losses. In addition, they strongly depend on the degree of 
recycling (in general, recycled material expends about 20% or less of primary 
material energy), and the amount of semifabricated material purchased from 
foreign countries. For materials in the last category, no energy or residuals 
are credited to the U.S., but the U.S. balance of payments may be adversely 
affected . 

Consideration of these four scenario-sensitive factors led to the 
necessity to obtain or estimate, where possible and feasible, energy data for 
each of the following material production stages: (a) mining, (b) beneficia
tion (unless included in mining), (c) refining, (d) semifabrication, and (e) 
final fabrication. These stages may also be defined as (a) ore preparation, 
(b) manufacture of ingot/pig material or casting -- if poured directly from 
the furnace, (c) manufacture of sheet/wire/plate or other basic material 
forms purchased by the vehicle industry, and (d) forming/stamping/machining or 
other processes performed by the industry in the assembly of a vehicle. 

In many cases, production energy estimates for each of the above were 
derived from reference data and engineering judgment. Recycling and import 
percentages were incorporated in the analysis according to the reference data 
along with reference-derived or estimated energy by stage so that the total 
energy over the process agreed with the reconciled data, by fuel per pound of 
material, reflecting all scenario and time-dependent factors. 

3.1.3 Fuel Supply Assumptions 

Energy distributions by fuel type are also scenario sensitive because 
the scenarios place varying emphases on the kinds of fuels used and also imply 
future major fuel-distribution changes. For instance, the environmentally 
sensitive socioeconomic society resulting in Technology Set B* tends to 
suppress the continued development of nuclear power and to favor renewable 
resources. Energy data for materials were then multiplied by the appropriate 
percent distribution of fuel types. These results are presented in Table 11. 

As noted, reference residuals data (air and water) were also divided 
into those associated with primary and secondary (where applicable) materials 
manufacture and converted into pounds per million pounds-material units. 
Further disaggregation of these data into material production stages matching 
those used in the energy computation would be desirable but was not possible 
in the allotted time. However, gross allocations of air and water residuals 
to mining and manufacturing processes were made according to data given by the 
references. It is not expected that the percentage of ores mined in the U.S. 
will change markedly in any scenario, except for a possible slight increase of 
domestic bauxite occurring in the dynamic society resulting in Technology Set 
A.* Thus, the reference residual data (usually already adjusted for U.S./non-
U.S. mining and manufacture) is a reasonable approximation over time and 

*The technology sets are defined in Ref. 26 
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Table 11 Energy per Pound of Material by Energy Type, Material, 
Year, and Technology Set 

Material Technology 
Year Set 

Energy Type (Btu/lb Material) 

Natural Purchased 
Coal Petroleum Gas Electricity Other Total 

Cold Rolled Steel 

1980 

1990 

2000 

Stainless 

1980 

1990 

2000 

Cast Iron 

1980 

1990 

2000 

A 
B 
C 

A 
B 
C 

Steel 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

Nodular Iron 

1980 

1990 A 

2000 

8,301 

5,852 
6,753 
7,919 

5,567 
5,921 
7,741 

1 4 , 5 9 8 

5 , 3 2 6 

078 
978 
206 

157 
010 
110 

7,345 

6 ,980 
6 ,894 
7 , 1 8 1 

7 ,086 
6 , 9 2 5 
7 ,014 

772 

1,286 

444 

612 

3,186 

571 
660 
733 

551 
593 
702 

2,614 
3,037 
2,992 

2,589 
2,859 
2,727 

4,640 

11,284 
11,630 
13,611 

10,751 
10,895 
12,147 

1,005 
1,070 
1,186 

964 
1,020 
1,059 

3,737 
4,315 
4,153 

3,651 
4,279 
3,705 

2,067 

210 
266 
338 

148 
147 
306 

1,622 
1,812 
1,734 

1,209 
1,333 
1,325 

2,907 

290 
369 
467 

205 
206 
420 

2,282 
2,570 
2,435 

1,703 
1,887 
1,851 

6,165 

4 , 8 2 6 
5 , 5 3 1 
5 ,809 

4 , 8 2 2 
5 , 4 7 6 
5 , 2 0 4 

8 ,317 

7 ,290 
8 ,260 
7 , 0 8 1 

7 ,270 
7 ,873 
6 ,294 

811 

821 
1,034 

715 

935 
1,169 

607 

1,157 

1,175 
1,490 
1,018 

1,338 
1,687 

858 

199 

198 
253 
163 

202 
251 
117 

2 94 

1 8 , 4 2 3 

13 
15 
17 

13 
14 
16 

,863 
,982 
,453 

,529 
,849 
,373 

2 8 , 8 4 1 

23,317 
25,275 
26,031 

22,636 
24,067 
2 3,204 

8,848 

7 , 9 2 9 
8 , 3 4 3 
8 ,157 

7 , 6 5 1 
7 , 9 0 9 
7 ,466 

12 ,315 

293 
373 
241 

299 
370 
173 

11 
11 
11 

10 
11 
10 

,021 
,696 
,342 

,631 
,075 
,316 
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Table 11 (Cont'd) 

Energy Type (Btu/lb Material) 

Tech- Purchased Hydro-
Material nology Petro- Natural Elec- Elec-

Year Set Coal leum Gas tricity tricity Other Total 

M a l l e a b l e I r o n 

1980 8 ,144 678 3 ,239 1,294 - 332 1 3 , 6 8 7 

1990 A 7 ,734 322 2 ,544 1,316 - 330 1 2 , 2 4 6 
1,671 - 421 1 3 , 0 2 3 
1,138 - 272 12 ,064 

1,498 - 337 1 1 , 8 1 1 
1,892 - 418 12 ,329 

958 - 195 11 ,444 

2000 

Copper 

1980 

1990 

A 
B 
C 

A 
B 
C 

All! 

7 ,734 
7 ,851 
7 ,963 

7 ,849 
7 ,683 
7 ,768 

322 
410 
517 

228 
230 
465 

2 ,544 
2 , 8 7 0 
2 , 7 1 3 

1,899 
2 , 1 0 7 
2 ,059 

2 1 , 2 6 6 7 , 3 2 1 4 , 8 5 7 14 ,408 - 35 4 7 , 8 8 7 

56 4 4 , 2 2 8 
90 4 2 , 4 0 9 
31 4 0 , 0 4 1 

2000 A 23 ,745 3 ,010 3 ,166 1 5 , 2 4 1 - 70 4 5 , 2 3 1 
127 3 9 , 3 1 0 

31 4 0 , 0 4 1 

21 
18 
17. 

23 
17 
18 

,610 
,706 
,789 

,745 
,522 
,388 

4 , 2 8 8 
4 , 9 2 4 
6 ,033 

3 ,010 
3 ,886 
5 , 4 4 1 

3 , 7 3 3 
4 , 6 3 0 
4 , 0 3 3 

3 ,166 
4 , 2 8 5 
3 ,729 

14 ,542 
14 ,060 
12 ,155 

1 5 , 2 4 1 
1 3 , 4 9 1 
1 2 , 4 5 1 

1980 1,700 2 , 1 3 8 26 ,380 3 3 , 8 3 7 10 ,835 175 7 5 , 0 6 5 

1990 A 
B 
C 

2000 A 

1,139 1 1 , 5 7 8 

2 ,900 
1,946 
2 ,558 

3 ,847 
2 ,650 
2 ,971 

1,477 
1,163 
1,909 

1,141 
825 

1,682 

2 0 , 3 4 6 
19 ,020 
30 ,716 

17 ,505 
15 ,761 
28 ,780 

30 ,212 
2 8 , 9 4 9 
3 8 , 2 5 8 

3 0 , 3 4 1 
26 ,687 
3 6 , 9 3 7 

7 ,590 
6 , 6 0 3 

11 ,396 

5 , 6 6 3 
5 , 3 0 6 

10 ,235 

177 
205 
133 

197 
201 
126 

6 2 , 7 0 1 
5 7 , 8 8 5 
8 4 , 9 6 9 

5 8 , 6 9 4 
5 1 , 4 3 0 
8 0 , 7 3 1 

Lead 

1980 

1990 

2000 

A 
B 
C 

A 
B 
C 

2 , 5 4 5 

2 ,624 
2 ,284 
2 ,561 

2 ,849 
2 ,351 
2 ,492 

187 

75 
161 
182 

75 
101 
100 

2 ,086 

1,432 
1,623 
1,793 

1,021 
1,504 
1,890 

5 ,621 

5 ,000 
5 ,056 
5 ,568 

5 ,186 
5 ,146 
5 ,283 

1 
1 
1 

1 
1 
1 

,018 
,037 
,101 

,018 
,048 
,062 

10 
10 
11 

10 
10 
10 

,149 
,162 
,205 

,149 
,149 
,826 
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Table 11 (Cont'd) 

Energy Type (Btu/lb Material) 

Material Technology Natural Purchased 
Year Se t Coal P e t r o l e u m Gas E l e c t r i c i t y O t h e r T o t a l 

Z inc 

1980 8,551 42 13,276 8,175 138 30,182 

1990 A 9,018 36 9,926 7,983 
B 6,901 26 9,840 9,045 
C 7,857 37 11,300 6,930 

36 
26 
37 

37 
23 
36 

9 ,926 
9 , 8 4 0 

11 ,300 

8 ,926 
8 ,296 

10 ,863 

120 
86 

124 

122 
77 

121 

27 
25 
26, 

27, 
24, 
26, 

,083 
,898 
,248 

,430 
,917 
,294 

2000 A 9,899 37 8,926 8,447 
B 7,295 23 8,296 9,277 
C 8,186 36 10,863 7,088 

Nickel 

1980 2 , 4 7 7 363 7 ,174 7 ,937 - 1 7 , 9 5 1 

1990 A 
B 
C 

2000 A 
B 
C 

T i t a n i u m 

1980 

1990 A 
B 
C 

2000 A 
B 
C 

T i r e s 

1980 6 , 9 5 6 10 ,494 1 4 , 2 3 2 1 1 , 0 4 5 - 4 2 , 7 2 8 

1990 A 
B 
C 

2000 A 
B 
C 

4 , 0 3 2 
3 ,118 
2 , 4 4 1 

4 , 7 9 8 
3 ,885 
2 , 8 3 1 

1,900 

1,785 
1,560 
1,710 

1,760 
1,470 
1,652 

348 
292 
283 

341 
264 
285 

1 2 , 0 2 6 

10 ,712 
8 ,118 

11 ,342 

9 , 5 5 1 
7 ,163 

1 0 , 5 3 0 

5 ,942 
7 ,220 
6 ,314 

5 ,310 
6 , 7 0 3 
6 ,016 

6 ,937 

6 ,152 
4 , 9 7 3 • 
6 , 2 4 3 

5 ,738 
4 , 5 2 8 
5 ,894 

7 ,672 
8 ,166 
7 ,212 

7 ,686 
8 ,460 
7 ,253 

117 ,487 

1 0 0 , 2 8 8 
7 6 , 5 2 6 

1 0 5 , 7 3 8 

8 9 , 8 4 2 
6 7 , 7 5 7 
9 8 , 3 3 2 

40 , 

34, 
26 . 
36, 

30, 
23 , 
34. 

-
-
-
-
-
— 

,871 

,740 
,330 
,784 

,976 
,232 
,151 

17 ,994 
18 ,797 
1 6 , 2 4 9 

18 ,134 
19 ,312 
16 ,384 

179 ,797 

153 ,677 
1 1 7 , 5 0 7 
161 ,817 

1 3 7 , 8 6 7 
104 ,150 
150 ,559 

7 ,503 
5 ,368 
5 ,565 

9 ,910 
5 ,403 
5 ,592 

9 , 0 9 8 
7 , 5 2 1 
8 ,394 

7 , 2 4 8 
6 ,112 
8 ,436 

1 2 , 5 3 6 
10 ,254 
11 ,385 

10 ,514 
8 ,473 

11 ,442 

1 1 , 1 4 8 
11 ,532 

8 ,890 

1 1 , 0 5 7 
1 1 , 8 5 6 

9 ,194 

4 0 . 
34 . 
34 , 

38 , 
31 
34, 

,285 
,674 
,324 

,729 
,844 
,664 
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T a b l e 11 ( C o n t ' d ) 

M a t e r i a l Techno logy 
Year Se t 

E n e r g y Type ( B t u / l b M a t e r i a l ) 

N a t u r a l P u r c h a s e d 
Coal P e t r o l e u m Gas E l e c t r i c i t y O t h e r T o t a l 

C o b a l t 

1980 

1990 

2000 

P l a s t i c s 

1980 

1990 

2000 

Sodium 

1980 

1990 

2000 

P a i n t 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

16 ,240 

15 ,570 
15 ,390 
14 ,750 

15 ,372 
1 4 , 4 3 6 
15 ,014 

-
-
-
-
-
-
-

4 ,416 

4 ,032 
4 , 1 8 1 
4 , 2 3 9 

3 ,974 
4 , 0 6 3 
4 , 0 6 3 

5 ,858 

3 , 4 2 5 
4 , 3 2 0 
5 , 3 2 1 

2 ,196 
3 ,485 
4 , 7 9 9 

13 ,116 

12 ,735 
13 ,321 
13 ,274 

12 ,704 
1 3 , 5 9 1 
13 ,464 

184 

168 
174 
177 

166 
169 
169 

1980 

1990 

2000 

1,582 

1,469 
1,530 
1,539 

1,469 
1,503 
1,519 

1,246 

1,157 
1,205 
1,212 

1,157 
1,184 
1,196 

32,938 

31,983 
33,455 
33,336 

31,904 
34,131 
33,813 

2,709 

2 ,516 
2 , 6 2 0 
2 , 6 3 5 

2 ,516 
2 , 5 7 4 
2 , 6 0 1 

6,902 

6,955 
7,290 
6,269 

6,832 
6,969 
6,532 

3,577 

3,473 
3,633 
3,620 

465 
707 
672 

40,940 

37,380 
38,760 
39,302 

36,846 
37,665 
37,665 

1,463 

1,359 
1,415 
1,423 

1,359 
1,390 
1,407 

29,000 

25 , 
27, 
26 , 

24 . 
24 . 
26 , 

,950 
,000 
,340 

,400 
,890 
340 

49,680 

48,240 
50,460 
50,280 

48,120 
51,480 
51,000 

460 46,000 

420 42,000 
436 43,550 
442 44,160 

414 41,400 
423 42,320 
423 42,320 

7,000 

500 
770 
810 

6 , 5 0 0 
6 , 6 5 0 
6 , 7 2 0 

H2SO4 

A l l 19 NEG 20 
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Table 11 (Cont'd) 

Material Technology 
Year Set Coal 

Energy Type (Btu / lb Mate r ia l ) 

Natural Purchased 
Petroleum Gas E l e c t r i c i t y Other Total 

Carbon/Graph 

Ceramics 

1980 

1990 

2000 

ite 

All 

A 
B 
C 

A 
B 
C 

-

10,400 

15,200 
9,600 
10,000 

16,800 
10,400 
12,000 

196 

2,400 

1,600 
2,000 
2,400 

1,200 
1,600 
2,000 

396 

23,200 

19,200 
22,400 
23,600 

18,000 
20,000 
22,000 

406 

4,000 

4,000 
6,000 
4,000 

4,000 
8,000 
4,000 

1,000 

40,000 

40,000 
40,000 
40,000 

40,000 
40,000 
40,000 

Glass 

1980 

1990 

2000 

Sound Dead 

1980 

1990 

2000 

Lithium 

1980 

1990 

2000 

A 
B 
C 

A 
B 
C 

eners 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

196 

465 
282 
241 

900 
322 
285 

126 

637 
54 
191 

897 
53 
255 

1,617 

1,256 
1,551 
1,637 

765 
1,472 
1,568 

1,596 

962 
1,205 
1,485 

702 
851 

1,398 

6,664 

5,952 
6,204 
6,452 

4,860 
5,980 
6,318 

1,218 

806 
975 

1,049 

650 
665 
968 

Distribution not 

1,078 

1,395 
1,128 
1,059 

2,250 
1,196 
1,093 

1,113 

1,164 
1,076 
1,083 

1,235 
1,057 
1,068 

determined 

245 

233 
235 
241 

225 
230 
238 

2,954 

2,932 
3,459 
3,010 

3,016 
4,023 
3,037 

9,800 

9,300 
9,400 
9,630 

9,000 
9,200 
9,500 

7,000 

6,500 
6,770 
6,810 

6,500 
6,650 
6,720 

197,800 

178,000 
185,930 
189,890 

168,150 
174,060 
181,970 
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T a b l e 11 ( C o n t ' d ) 

E n e r g y Type ( B t u / l b M a t e r i a l ) 

M a t e r i a l T e c h n o l o g y N a t u r a l P u r c h a s e d 
Year Se t Coal P e t r o l e u m Gas E l e c t r i c i t y O t h e r T o t a l 

L i2S 

1980 6 3 , 0 0 0 

1990 A 5 6 , 7 0 0 
B 5 9 , 2 2 0 
C 6 0 , 4 8 0 

D i s t r i b u t i o n Not D e t e r m i n e d 
2000 A 5 3 , 5 5 0 

B 5 5 , 4 4 0 
C 5 7 , 9 6 0 

LiCL 

1980 3 6 , 4 0 0 

1990 A 3 2 , 7 6 0 
B • 3 4 , 2 2 0 
C 3 4 , 9 4 0 

D i s t r i b u t i o n Not D e t e r m i n e d 
2000 A 3 0 , 9 4 0 

B 3 2 , 0 3 0 
C 3 3 , 4 9 0 

KOH/KCl 

1980 

1990 

2000 

S ilicon 

1980 

1990 

2000 

Sulfur 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

D i s t r i b u t i o n Not De te rmined 

D i s t r i b u t i o n Not De te rmined 

A l l D i s t r i b u t i o n Not De te rmined 

4 , 5 9 0 

4,330 
4,400 
4,470 

4 , 2 1 0 
4 , 3 1 0 
4 , 4 0 0 

4 6 , 8 5 0 

41,900 
43,750 
45,600 

39,500 
41,900 
44,370 

443 
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Table 11 (Cont'd) 

Energy Type (Btu/lb Material) 

Material Technology Natural Purchased 
Year Set Coal Petroleum Gas Electricity Other Total 

ZnCl 

Veh. Fab. 

All 

All 

Distribution Not Determined 

1980 

1990 

2000 

Magnesium 

A 
B 
C 

A 
B 
C 

1,478 

2,167 
1,837 
1,408 

2,505 
2,304 
1,643 

416 

334 
408 
415 

267 
335 
408 

3,359 

2,514 
2,905 
3,415 

2,164 
2,399 
3,099 

1,346 

1,285 
1,320 
1,342 

1,265 
1,291 
1,320 

537 65,156 100,061 

18,600 

6,600 

6,300 
6,470 
6,580 

6,200 
6,330 
6,470 

13,246 179,000 

scenario changes. No residuals data for the semifabrication stage of manu
facture were found. It was assumed that these residuals are primarily thermal 
and thus not accounted for. 

The following assumptions of residual control for each TAPCUT technol-

1980 - Air, as shown, and BPT Water 

ogy set were made: 

All Sets: 

Technology 

Technology 

Set 

Set 

A: 

B: 

1980 

1990 
2000 

1990 
2000 

Technology Set C: 

Air, as shown, and BPT Water 
Air, as shown., and BAT* Water 

Air, as shown, and BAT Water 
Air, as shown, and BAT Water 

1990 - Air, as shown, and BPT Water 
2000 - Air, as shown, and BPT Water 

It is recognized that the above assumptions are gross and imply that no 
detailed changes in residual control regulation nor technology will occur as a 
function of scenario. However, the data were, in many cases, disparate and 
thus the accuracy of the values finally used is such that detailed changes 
with respect to time and scenario would be within the error bounds of the base 
data. Consideration was also given to multiplying each air and water residual 
by a constant percentage in order to more accurately reflect the mood of the 
scenarios. However, this method was rejected in favor of the former method 
because a constant percentage multiplier may unduly distort the projection 

*Best available technology. 
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(i.e., possibly only one or two residuals would really be affected in a major 
way) . 

Having derived a distribution of fuels and residuals as a function of 
material, time and scenario in terms of Btu and pound-residuals per pound-
material, the next step was to estimate bills of materials for each major 
vehicle component as a function of vehicle kind, time, and' scenario. The 
rationale and lists of bills of materials used in this study are given 
Ref. 26. 

A computer program was written to compute the actual bill of fuels 
and residuals associated with the construction of each TAPCUT vehicle. As 
mentioned before, the program and its results are presented in Appendix B. 

3.2 RESULTS 

3.2.1 Assumpt ions 

Data for 1975 from the literature were projected to 1980, 1985, 
1990, and 2000 according to interpretations of the technological thrusts of 
the TAPCUT scenarios. However, later in this work, it was decided that a 
base year of 1980 would be a more logical starting point. In reviewing the 
projections given in the tables, it was found that the variance between 
scenario projections was, with the exception of aluminum in Technology Set C, 
small for the 1975-1980 interval. Therefore, it was arbitrarily decided to 
use Technology Set A values as representative of the 1980 experience for all 
technology sets. These values were used in the program. The distribution 
of materials projections, described above, were also entered into the program 
and the per-vehicle results computed. 

3.2.2 Questionable Data 

According to the references that assessed the p o t e n t i a l accuracy of 
t he i r f indings , Ĵ 30% or more po t en t i a l e r ro r was common. Other r e f e r ences , 
p a r t i c u l a r l y t hose d e a l i n g wi th the energy a s s o c i a t e d wi th t he aluminum 
production cyc le , noted ranges varying about 20% from low to high v a l u e s . The 
actual values depend on the process path. This work used averages in a l l 
computations and therefore has , at be s t , confidence level ranges no l e s s than 
the reference da ta . 

I t appears that the energy/lb of nickel as given by Ref 46 i s high 
due to the preponderance of imports. Reference 29 gives the t o t a l energy from 
mine to primary metal as 72,000 Btu / lb . Therefore, assuming 90% imports the 
U.S. energy c r e d i t should be in the region of 7000-8000 Btu/ lb ins tead of the 
44 ,900 B t u / l b g iven by Ref 4 6 . Because n i c k e l may become an i m p o r t a n t 
cons t i tuen t of ba t t e ry v e h i c l e s , th i s d i s p a r i t y is important . 

wer 
Zinc data is especially suspect because the few references found 

were so disparate that no rational reconciliation could be made. Enaineerine 
judgment was used in selecting an energy value for use in this study but the 
value chosen IS not supportable by empirical data. The weakness in zinc data 
IS carried through into the estimate of energy data for zinc/chloride because 
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the production energy of this compound was estimated from the atomic weights 
of its constituents and their production energies. 

Titanium data are considered weak for both total energy value and 
the related fuel distribution by type of fuel. The unusually large percentage 
of fuels listed in an "other" category by the references illustrates this 
fact. Lithium data is questionable because the "proprietary" nature of the 
process prevented an adequate analysis to be made by the authors of the 
references. 

Ceramics energy and residuals data were based on high-fired porcelain 
insulator technology. It is not known how well these data approximate the 
true data for the silicon nitride materials that may be used in future Stir
ling and Brayton cycle engines. 

According to one reference, cobalt is thought to have energy and 
residuals values like those of copper. How well this approximation holds is 
unknown. 

3.3 DISCUSSION 

The mass of data resulting from the vehicle-production analysis is 
not in a form that lends itself to ready discernment of trends or demonstra
tion that the analysis is internally consistent. Therefore, three analyses 
are presented here to illustrate not only the results, but also the complex 
interaction of the time-variant factors in their computation. 

First, the total specific energy required to produce the medium-sized 
Otto-engine automobiles over time and technology set is shown in Fig. 6. 
The projected changes in vehicle bills of materials, and society-directed 
shifts in manufacturing policies must be known for each scenario/technology-
set in order to understand the somewhat surprising trends indicated in the 
figure. The projected bills of materials for the year 2000 taken from 
Ref. 26 show light materials (aluminum, plastics, and magnesium) increasing 
in Otto engines from 8.5% to 52% for Technology Set A, to 54% for Set B, 
and to 35% for Set C. The use of lighter materials in bodies (aluminum, 
plastics, and carbon/graphite composites) follows the same pattern, increasing 
to 22% for Technology Sets A and B, and to 15% for Set C from 8.3% in the 1980 
base year. 

For the scenario leading to Technology Set A, it was interpreted 
that a major thrust of socioeconomic conditions and government policies would 
be to increase exports and to initially relax environmental control on manu
facturing in favor of energy efficiency gains. Production processes were seen 
to be greatly improved, and the improved processes quickly replaced outmoded 
ones. Imports of ores and fabricated materials were estimated to be reduced, 
and recycling was expected to increase moderately over 1980 levels. The use 
of purchased electricity for materials processing and plant operation was seen 
to rise as it was substituted for petroleum where possible. 

A primary effect of socioeconomic conditions on the material content 
of Technology Set B products was interpreted to result in sharply increased 
proportions of recycled materials. In general, the conservation ethic would 
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Fig. 6 Comparison of Total Weight-Specific Vehicle Production Energy 
for a Medium-Sized Automobile with an Otto Engine 

result in reduced requirements for products and energy, and some ores would 
be imported to reduce environmental degradation. Strict environmental 
controls were projected to be retained, but plant productivity would show some 
improvement, despite controls, and there would be a moderate amount of new 
plant construction. Purchased electricity use would rise because of its 
environmental benefits; the electricity would be generated by natural gas and 
coal-derived fuels. 

In Technology Set C, little improvement was projected in the conserva
tion of either energy or the environment. Lack of environmental control 
enforcement would result in some transitory increases in plant productivity. 
However, few new plants were projected to be constructed and the faltering 
economy inherent in the scenario required increasing material imports. The 
amount of recyling was also decreased. Little change in the 1980 distribution 
of fuels was projected. 

follows 
With th i s background, the r e s u l t s of Fig. 6 may be i n t e rp re t ed as 

In Technology Set A, production energy use per pound of 
vehic le dips s l i g h t l y between 1980 and 1990 as l i g h t e r 
veh ic les are produced and plant ef f ic iency improves. 
However, energy use r i s e s sharply from 1990 to 200o'as 
more energy- intens ive m a t e r i a l s , such as aluminum and 
magnesium, are subs t i tu t ed and mater ia l imports reduced 
to gain a favorable balance of t r a d e . (Recall tha t 
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only those fuels used and residuals produced within the 
continental U.S. are counted in this analysis. Thus, 
reducing imports increases specific energy use.) 

b. Technology Set B, with its em.phasis on conservation and 
environment, is level between 1980 and 1990 even though 
plant efficiencies increase marginally and substitution 
of energy-intensive materials is instituted at an earlier 
date. A large projected increase in recycling is the 
major reason for energy saving. However, increased use 
of light materials causes a slight rise in total energy 
from 1990 to 2000. Manufacturers' reduced vehicle oper
ating energy use (the greatest energy expenditure) and, 
as a result, incurred some increased energy use in 
product ion. 

c. For Technology Set C, increased energy use after 1980 
occurs as small-plant-efficiency increases are offset by 
productivity decreases. However, the situation is turned 
around after 1990, when substitution of energy-intensive 
materials has not been aggressively pursued and increasing 
material imports shift the energy expenditure and residuals 
burden outside the U.S. 

The result of this analysis for the year 2000 is that the domestic 
energy use per pound of vehicle in the rather poorly organized social climate 
of Technology Set C is coincidentally the same as that expended by the 
environmentally focused society of Set B. The primary cause is that in 
Technology Set C, the favorable energy expenditure was at the expense of 
unfavorable trade balances, whereas Set B gained it through recycling. On the 
other hand, the society of Technology Set A willingly expended larger amounts 
of energy to gain a large measure of raw material independence and assume an 
exporting role. 

The second analysis goes a level deeper. Figure 7 shows the specific 
purchased electrical energy vs. year for Technology Sets A and C combined 
with plots showing the vehicle curb weight fraction of light metals for 
those sets. The comparison of specific-energy expenditure with the percent 
light-metal content in a vehicle is only approximate in this analysis because 
the specific electrical energy values include other expenditures than for 
the production of light metals. However, light-metal (i.e., aluminum and 
magnesium) production accounts for much of the electrical energy expended 
in producing a vehicle and thus can provide a way to compare the efficiency 
of that expenditure with regard to Technology Sets. 

Reference 26 provides the information necessary to derive the data 
set shown in Table 12 for a large, Otto-engined automobile. The plots of 
Fig. 7 are taken from these data. The positive inflection of the Technology 
Set A specific-electrical-energy-use curve at 1990 is counter to the intuition 
that that curve and the Set A percent of light metal curve should be smoothly 
related. The electrical fraction of energy expended to reprocess aluminum in 
the U.S. is projected to increase in the 1990-2000 time period concurrent with 
a moderate projected increase in recycling. A general shift to the use of 
electrical process energy for most of the materials used in the 1990-2000 
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Set A vehicles is also projected. During this same time period, an increasing 
proportion of U.S. mined and processed aluminum is projected, thus correspond
ingly increasing the U.S. energy burden. Finally, the vehicle bills of 
materials reflect the projected introduction of highly electrical-energy-
intensive magnesium into Otto engines by 2000. The sum of these observations 
rationalizes and explains the sudden increase of specific electrical energy 
use with respect to the percentage of light metals used in vehicular construc
tion in Technology Set A. Technology Set B, on the other hand, results in 
curves that generally agree with intuitive expectations. 

It is also possible to derive a measure of the productivity of the 
two societies with regards to the expenditure of electrical energy for the 
production of light metals. If the factor change in the percentage use 
of light metals in the vehicle over the years 1980 to 2000 is divided by 
the factor change in electrical energy use per pound-vehicle, an electrical 
energy "productivity index" results. For example, in Technology Set A, the 
factor change in the percentage of light metals is 5.28 (15.3%/2.9%). The 
factor change in electrical energy use is 1.82 (11,705/6,440 Btu per vehicle 
lb). The productivity index is then 2.91 (5.28/1.82). A similar computation 
for Technology Set C results in a productivity index of 2.29. Comparison of 
the two productivity indices shows that Technology Set A is roughly 27% more 
efficient than Set C in its utilization of electrical energy to produce light 
metals for automobiles. (Again, this result is approximate because the 
electrical energy values shown include a relatively small amount for the 
production of materials other than light metals.) 

The third analysis compares the water Total Suspended Solids (TSS) 
residual burden experienced by the societal climates leading to Technology 
Sets A and C in units of pounds-TSS/vehicIe lb (large-Otto-engine-vehicIe). 
Figure 8 shows the results. 

Among materials for which data are available, aluminum primary and 
secondary production results in high levels of TSS residual burden using 
best practicable technology, but these levels drop dramatically if the best 
available technology is applied. In Sec. 3.1 of this document, the assumption 
is given that both Technology Sets A and C would utilize BPT procedures 
through 1990, but that after 1990, Set A would institute BAT procedures. 
Appendix B shows the results of the residuals computation in terms of pounds 
residual per vehicle. From the input sections of those portions of Appendix B 
relating to large-Otto-engined automobiles for the technology sets and years 
of interest, vehicle curb weights may be computed and the TSS residual per 
pound of vehicle found. 

From consideration of these data, the curves of Fig. 8 may be ex
plained. From 1980 to 1990, Technology Set A increases the use of light 
metals (aluminum) from 2.9% to 8.6% whereas Set C increases aluminum use to 
5.4%. Therefore, the higher Ib-TSS/vehicIe lb for Set A in 1990 is probably 
due to its more extensive use of aluminum. However, after 1990, Set A 
institutes BAT procedures and the value of Ib-TSS/vehicIe lb drops accordingly 
even though extensive use of light materials in vehicle construction is 
projected. Technology Set C, on the other hand, continues its upward path 
corresponding to its moderate increase in the use of light materials. 
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The foregoing three examples are intended to show that the results 
of the fuels and residuals of vehicle production analysis are consistent 
with the basic assumptions concerning the technological thrusts of the three 
alternate societies as driven by their respective socioeconomic conditions, 
and that the consistency may be highlighted by the development of scenario 
performance measures derived from the projected raw data. 
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APPENDIX A 

INFRASTRUCTURE MATERIALS, ENERGY, AND RESIDUALS CHARACTERISTICS 

Tables A.1-A.57 present the materials, energy, and residuals associated 

with infrastructure construction. 



52 

Table A.l Light Rail Aerial Suburban R.O.W., Materials, Energy 

and Residuals 

FILL OF nSTEPIFK-S cTDNS) 

^ T E E [ C E M E N T " flSPH«.T CDPPEB 
902 .000 £451 .000 0 .0 

UDOD <rlCF> RG6RE6ftTES EXCftVftTIDM <,CY> 
0.0 15087.000 1516.000 

PDRCELFlIM 

FUELS (MILLIDMS QF BTLIS> DFF-SITE/DN-SITE 

TDflL FUEL OIL MHTUPW. SftS LPS 
e5f t43.746 4185 .004 17197.E93 

0 .0 0 .0 0 .0 

DIE'^EL SfiSDLINE ELECTRICITY DTHEP 
a04. f t77 £71 .07? 6364 .434 

862--1. £42 73£b. J 05 1419. 83 0 

0. 0 
0. 0 

4.£15 

RIP PESiriMHLS iLBS' DFF-SITE^OM-t-ITE 

SD; pflPTKLlLBTES ND 
131599.500 

1465.163 
4£731.461 
£8£78.547 

HVrPDCfWBDNS CRPBOM nDMDXIIiE 
1 8 £ £ 7 . 1 £ 1 1 8 8 6 . £ 0 8 £ 4 4 5 9 . £ 6 £ 

1 8 5 4 . 4 7 3 1 1 4 4 3 . 5 8 £ 9 8 3 6 5 . 3 1 £ 

ULrEHYBE-: Î PS FLDUPIBES PRRTIC. FLOUP. FHIMONIft 
6 .416 15.139 £ .315 

186.516 0.0 0.0 

HEHVY METfit; COPPER SULFIIiE LERIi SULFIDE 
0 . 6 6 0 1 2 0 . 5 0 0 4 9 . 7 0 0 

DPSftMIC R c i n : 
67. 144 

186.516 

IJRTER RESIBURLS <LBS ' MIMIMK'nMHUFRCTURIMS 

RMMDMIR CYRNIDE D HNH S PHEMDL 
=15.640 16.741 13.756 

8 .134 0.0 18.319 
c:.658 
0. 098 

U L F I B E FLDUPirE TDTRL IPDM IHSSDLVED IRDM ZIML 
,-, ̂ =iK 17.098 10.686 6.23 3 

o.o 0.0 0.0 

H R M S H H E S E TDS I 
0.0 3.028 475 08.9££ 
0.089 0.0 3.390 

0. 079 

MITRRTE LERD 
0. U 

12.823 

HERVY nETRLS CDD 
0. 013 
3.60 0 

RR<::ENir RLKBLINITY PDTRSSIUM SULFBTE 
n.078 0.0 0.0 0.0 
fi n 1323.575 3200.645 1564.225 

27055.711 
6266.441 

4.4£i: 
14.91; 

TDTRL CHROnlUM HEXRVLNT CHRd. BRRIUn 
0.0 0.0 0.0 

104.151 0.239 0.004 
3.490 
0. 0 
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Table A. 2 Light Rail Aerial Center City R.O.W., Materials, Energy 
and Residuals 

BILL DF HRTEPIBLS (TDMS) 

STEEL CEflEMT fiSPHflLT COPPER PDRCELftlM 
902.000 2451.000 0.0 5.000 0.400 

UDDD (nCF> R6SPE6fiTES EXCfiVftTIDM <CY> 
0 .0 15087 .000 1516.000 

FUELS "PIILLIDMS DF BTUS) DFF-SITE^DN-SITE 

CDRL FUEL OIL HfhTURfiL SHS LPS 
26210.594. 4249.289 17457.297 0.0 

0.0 0.0 0.0 0.0 

DIESEL SflSQLIME ELECTRICITY DTHER 
921.615 £76.087 6462.195 4.215 

8702.383 7392.410 1419.830 0.0 

RIB RESIDURLS fLBS> OFF-SITE'DM-SITE 

PRRTICULRTES MDX SDX HYDRDCFIR8DMS CRREDN naMDXILE 
133994.875 43321 .820 18553.777 1911.372 24780.977 

1478.576 28537 .250 1871.465 11547.195 89164.687 

ALDEHYDES SFIS F L D U R I D E S P R R T I C . F L D U R . HnnaHiR D R S R M I C H C I D S 
6.526 15.334 2.345 68.011 3.810 

188.227 0.0 0.0 0.0 188.227 

HERVY M E T R L S COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0. 0 0. 0 0. 0 

URTFR RESIDURLS (LBS^ mMIM6'n««UFRCTURIM6 

RMMOMIR CYHHIDE 0 RMD G PHEMOL TSS 
96.875 16.958 13.909 2.692 27553.855 
8.208 0.0 18.539 0.099 6381.758 

SULFIDE FLDURIDE TDTRL IROM ' DISSDLVED IROM ZINC 
0.260 17.318 10.824 6.314 0.0 
0.079 0.0 0.0 0.0 1.624 

NITRRTE LERD MRMSRMESE TDS BDD 5 
0.0 0.0 3.067 47941.562 4.420 

12.989 0.090 0.0 3.390 15.049 

HERVY METRLS CDD TDTRL CHROMIUM HEXftVLMT CHRM. BRfilUM 
0.013 0.0 0.0 0.0 3.5££ 
3.600 105.099 0.241 0.004 0.0 

RRSEMIC RLKHLIMITY POTRSSIUM SULFHTE 
0. 07S 0.0 0.0 0.0 
0.0 1348.050 3259.830 1593.150 
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Table A. 3 Light Rail Aerial C.B.D. R.O.W., Materials, Energy 

and Residuals 

BILL DF MRTERIRLS aOMS> 

TTEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
902.000 2451.000 0.0 5.000 

UDDD <MCF> R66RE6RTES EXCfiVRTlDN <CY> 
0.0 15087.000 1516.000 

FUELS (MILLIDMS DF BTUS> DFF-SITE^DM-SITE 

roRL FUEL OIL MRTURRL GRS LPS 
26944.289 4377.855 17977.301 0.0 
" o . o 0.0 0.0 0.0 

DIESEL SRSDLINE ELECTRICITY DTHER 
955.090 £86.115 6657.715 4.215 

8838.324 7515.027 1419.830 0.0 

RIP RESIDURLS <LBS~' DFF-SITE.-DM-SITE 

PRRTICULRTES NDX SDX HYDROCRRBDMS CRRBDM "OMDMDE 
138785.687 44502.539 19207.094 196.1.700 254^4.406 

1502.695 28988.176 1900.871 11736.484 90b30. 06c: 

ftLDEHYDE*; fiR^ FLDURIDES PRRTIC. FLOUR. RMMDMIR DRSRfllC RCIDS 
"t ^4-," 15.725 2.405 69.745 3.940 
19i!l68 0.0 0.0 0.0 191.168 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0.0 0.0 0.0 

IJRTER RESIDURLS <LBS1 MIMIMR-MRMUFRCTURIMS 

RMMDMIR CYRMIDE D RMD 6 PHEMDL TSS 
Qc -̂ 4-, 17.390 14.202 2.759 28549.984 
8;34i;, 0.0 18.971 0.100 6612.367 

"SULFIDE FLDURIDE TDTRL IRON DISSDLVED IROM ZIMC 
0.266 17.760 11.100 6.475 0.0 
0.081 0.0 0.0 0.0 1.665 

NITRRTE LERD MRMGRMESE TDS BDD 5 
„ 0 0.0 3.145 48711.730 4.420 

13[320 0.092 0.0 3.390 15.290 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
n.013 0.0 0.0 0.0 3.578 
3.600 106.787 0.245 0.004 0.0 

RRSEMIC RLKRLIMITY PDTHSSIUM SULFRTE 
0 079 0.0 0.0 0.0 
n 0 1397.000 3378.199 1651.000 
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Table A.4 Light Rail At-Grade Suburban R.O.W., Materials, Energy 
and Residuals 

BILL DF MRTERIRLS (TOMS) 

STEEL CEMEMT RSPHRLT COPPER 
468.000 297.000 0.0 

UDDD (MCF1 RSGREGRTES EXCRVRTIDM (CY) 
24.500 13717.000 £1400.000 

PDRCELRIM 

FUELS (MILLIDMS DF BTUS> DFF-SITE^OM-SITE 

CDRL FUEL DIL MRTURRL 6RS LPS 
11084.629 1411.785 6283.852 

0.0 0.0 0.0 

DIESEL SRSDLIME ELECTRICITY DTHER 
801.229 235.565 2171.968 
4788.008 2884.004 1419.830 

0.0 
0.0 

4.215 
0. 0 

RIP RESIDURLS <LBS) DFF-SITE^DM-SITE 

PRRTlniLRTES MDX SDX HYDROCRRBDMS . CRRBDN MOMDXIDE 
1769R3.875 19680.023 2998.656 933.228 12433.055 

655.844 14849.098 1001.272 4876.492 37 045.539 

ALDEHYDES GRS FLDURIDES PRRTIC. FLOUR. RMMDMIR DRGRMIC RCIDS 
1.436 7.956 1.217 35.287 0.749 

103.562 0.0 0.0 0.0 103.562 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0.0 0.0 0.0 

IJRTER RESIDURLS CLBŜ  MIMIM6'MRNUFRCTURIM6 

RMMDNIR 

SULFIDE 

MITRRTE 

CYRMIDE 
50.263 
5. 173 

FLDURIDE 
0. 135 
0. 080 

LERD 
0. 0 
6.739 

HERVY METRLS CDD 
0. 013 
3.600 

8. 
0. 

8. 
0. 

0. 
0. 

0. 
153. 

D RMD 6 PHEMDL TSS 
798 12. *40 1.532 
0 14.021 0.186 

TDTRL IRON DISSOLVED IRDM ZIMC 
986 5.616 3.276 
, 0 0.0 0. 0 

MRMGRMESE TDS BDD 5 
,0 1.591 64012.613 
,047 0.0 3.390 

TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
, 0 0.0 0.0 
,78£ 0.283 0.002 

38 03. 
815. 

0. 
0. 

4. 
17. 

4, 
0, 

744 
005 

0 
842 

420 
,253 

.703 

.0 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.104 0.0 0.0 0.0 
0.0 163.350 395.010 193.050 
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Table A.5 Light Rail At-Grade Center City R.O.W. Materials, Energy 

and Residuals 

BILL OF MRTERIRLS (TDNS) 

STEEL CEMEMT RSPHRLT COPPER 
468.000 297.000 0.0 

UDDD <MCF> RGGREERTES EXCRVRTIDM <CY) 
24.500 13717.000 21400.000 

PDRCELRIM 

FUELS (MILLIONS OF BTUS:' DFF-SITE^ON-SITE 

CDRL FUEL DIL MRTURRL 5RS LPG 
11288.645 1440.069 6410.355 

0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY OTHER 
805.865 236.953 2215.976 

5162.266 3053.367 1419.830 

0.0 
0.0 

4.215 
0. 0 

RIR RESIDURLS (LBS^ DFF-SITE'DM-SITE 

SDX PRRTICULRTES MDX 
177667.250 

702.241 
20036.305 
15969.426 

HYDROCRRBDMS CRRBDM MONOXIDE 
3096.992 949.596 12648.602 
1078.192 5187.699 39372.043 

ALDEHYDES SRS FLDURIDES PRRTIC. FLOUR, RMMDMIR 
1.475 8.092 1.238 

1 11 .657 0. 0 0. 0 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 

0.660 120.500 4 9 . 7 0 0 

0. 0 0. 0 0. 0 

ORGRMIC RCIDS 
35.890 

0.0 

IJRTER RESIDURLS (LBS^ MINING/MRNUFRCTURINS 

RMMDNIR CYRNIDE 
51.122 

5.450 

SULFIDE FLDURIDE 
0. 137 
0. 083 

NITRRTE LERD 
0. 0 
6.854 

HERVY METRLS CDD 
0. 013 
3.600 

D RND 
12.721 
14.£94 

1.56 0 
0. 189 

TDTRL IRDM DISSOLVED IRDM ZINC 
9.138 5.712 3.3-<£ 
0. 0 0. 0 0. 0 

MRMGRMESE TDS 
0.0 1.618 
0. 048 0.0 

65631.875 
3. 390 

BDD 5 

TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0-0 0.0 0.0 

157.33£ 0.291 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.107 0.0 0.0 
0.0 169.950 • 410.970 

0.002 

0.0 
200.850 

1945. 
846, 

0, 
0. 

4 . 
1 7 . 

4 . 
0 . 

. 977 

.778 

. 0 

.857 

42 0 
7 6 2 

8 £ 2 
0 
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Table A.6 Light Rail At-Grade C.B.D. R.O.W., Materials, Energy 
and Residuals 

BILL DF MRTERIRLS (TOMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
468.000 297.000 0.0 5.000 0.400 

yODD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
24.500 13717.000 21400.000 

FUELS (MILLIDMS OF BTUS> OFF-SITE^DM-SITE 

CDRL FUEL OIL MRTURRL GRS LPS 
11696.676 1496.637 6663.363 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSDLIME ELECTRICITY DTHER 
815.136 239.729 2303.992 4.215 

5586.777 3252.968 1419.830 0.0 

RIR RESIDURLS (LBS> .OFF-SITE^DN-SITE 

PRRTICULRTES MOX SOX HYDROCRRBDMS CRRBDM MOMDXIDE 
179034.000 20748.863 3293.664 982.332 13079.695 

755.764 17245.578 1165.620 5550.043 42087.031 

/ILDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR ORGRMIC RCIDS 
1.552 8.364 1.279 37.097 0.813 

120.839 0.0 0.0 0.0 120.839 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 1£0.500 49.700 
0. 0 0. 0 0. 0 

IJRTER RESIDURLS CLBS) MIMIMG'MRMUFRCTURIMG 

RMMDN IR 

SULFIDE 

NITRRTE 

CYRMIDE 
5£.841 
5.768 

FLDURIDE 
0. 142 
0. 086 

LERD 
0. 0 
7. 085 

HERVY METRLS CDD 
0. 013 
3.600 

9, 

0. 

9. 
0. 

0. 
0. 

0. 
161. 

0 RMD G PHEMDL TSS 
,250 13.100 1.612 
,0 14.715 0.193 

TDTRL IRDM DISSOLVED IRON ZIMC 
,446 5.904 3.444 
. 0 0. 0 0. 0 

MRMGRMESE TDS BDD 5 
, 0 1.673 67490.875 
,049 0.0 3.390 

TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
, 0 0.0 0.0 
,408 0.301 0.002 

4228. 
910. 

0. 
0. 

4. 
18, 

4. 
0. 

062 
040 

0 
,886 

,420 
,345 

.958 

.0 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.110 0.0 0.0 0.0 
0.0 183.150 442.890 216.450 
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Table A. 7 Light Rail Cut and Cover R.O.W., Materials, Energy and 
Residuals 

BILL DF MRTERIRLS (TOMS) 

STEEL CEMENT RSPHRLT COPPER PDRCELRIM 
3891.000 9048.000 0.0 5.000 0.400 

UDDD (MCF) R6GRE6RTES EXCRVRTIDM (CY) 
0.0 55666.000 £37828.000 

FUELS (MILLIDMS OF BTUS) OFF-SITE/OM-SITE 

CDRL FUEL DIL MRTURRL GRS LPG 
106299.312 16301.770 69418.000 0.0 

0. 0 0. 0 0.0 0. 0 

DIESEL GRSDLINE ELECTRICITY DTHER 
3300.781 988.821 25055.145 4.215 

£9811.598 E608£.949 3975.360 0.0 

RIR RESIDURLS (LBS) -DFF-SITE'DM-SITE 

PRRTICULRTES MDX SOX HYDRDCRRBDNS CRRBDN MDNDXIDE 
484690.437 179628.500 67751.062 8035.051 104738.812 

5148.891 98305.937 6429.250 40504.145 313154.562 

;^LDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR ORGRMIC RCIDS 
£4.474 65.254 9.980 289.423 14.137 

644.807 0.0 0.0 0.0 644.807 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0.0 0.0 0. 0 

IJRTER RESIDURLS (LBS> MINING^MRMUFRCTURING 

TSS 
11.325 

0.342 
98860. Si75 
££898 .305 

RMMDNIR CYRNIDE D RND G PHENOL 
412.255 72.164 54.003 
28.506 0. 0 75.468 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZIMC 
1.105 73.699 46.062 26.869 0.0 
0.276 0.0 0.0 0.0 6.909 

NITRRTE LEAD MRMGRMESE TDS BOD 5 
0.0 0.0 13.051 166492.937 ' 4.420 

55.274 0.384 0.0 3.390 52.£61 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 12.230 
3.600 364.991 0.838 0.013 o!0 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0.272 0.0 0.0 0.0 
0.0 4830.371 11680.719 5708!621 
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Table A.8 Light Rail Cut and Cover Center City R.O.W., Materials, 

Energy and Residuals 

BILL DF MRTERIRLS (TOMS) 

.Tpir CEMEMT RSPHRLT COPPER PDRCELRIM 
3891.000 9048.000 0.0 5.000 0.400 

UDDD (MCF) RGGRE6RTES EXCRVRTIDM (CY) 
0.0 55666.000 237828.000 

FUELS (MILLIDMS OF BTUS) OFF-SITE/DM-SITE 

CDRL FUEL DIL MRTURRL SRS LPS 
108142.375 16649.297 70783.812 0.0 

0.0 0.0 0.0 O.U 

DIESEL GRSDLIME ELECTRICITY DTHER 
3400.540 1018.706 25580.371 4.^15 

34180.645 28149.566 3975.360 0.0 

RIR RESIDURLS (LBS) DFF-SITE/DM-SITE 

"Zy'lTZ SDX HYDROCRRBDMS CRRBDN MDNDXIDE 
PRRTICULRTES NOX -̂ DX n 106234.687 

498859.500 182502.562 "V.tVVA 44^^1762 341222.375 

5701.172 111448.812 73£;9.348 44C4C..-C.C 

.LDEHYDES GRS FLDURIDES PRRTIC. FLDUR RMMDMIR .^,,°^^^«">^ ""l^^,, 

7^^: ^07 ' i > T I'.'-' '>•'"' '^^•"" 

HERVY METRLS COPPER SULFIDE LEAD SULFIDE 
,-,.e.60 120.500 49.700 
0.0 0-0 o-o 

URTER RESIDURLS (LBS) MIMIMGx^MRMUFRCTURlNG 
RMMDNIR CYRMIDi D RMD G ,g,'°**"°'- ,,.539'" 101852.937 

4,7.893 73.151 56.^8. .^_^^^ ^3^^^_,,, 

SULFIDE' FLDURIDE .^ ,^J°TRL IRDM^^ ^^^DISSOLVED IRON^^ZINC 

0:307 'oio"' oio 0.0 

MITRRTE LERD HRMGRMESE jrS ^^^^^.^.^/^^ ' 

"•" _ °-° no 3.390 58.279 
56.030 0.389 0.0 

TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
HERVY METRLS COD TDTRL CHRUMiun r^.r^.... ...̂..-̂  ,3_^,. 

^•^;,^ 4o?:oi6 0:935 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.0 0.0 0.0 

«•="•'-•' .,.,?• So. ,=n33'R32 5881.195 
0. 0 4976.395 12033.832 
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Table A.9 Light Rail Cut and Cover R.O.W., Materials, Energy and 
Residuals 

BILL DF MRTERIRLS (TOMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
3891.000 9048.000 0.0 5.000 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 55666.000 237828.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^OM-SITE 

CDRL FUEL DIL MRTURRL GRS LPS 
111828.562 17344.348 73515.375 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY DTHER 
3600.057 1078.476 26630.828 4.215 

39573.371 30846.230 3975.360 0.0 

RIR RESIDURLS (LBS) OFF-SITE^DN-SITE 

PRRTICULRTES NDX SDX HYDROCRRBDMS CRRBDM MONOXIDE 
527197.625 188250.687 73496.750 8390.910 109226.375 

6400.242 127776.£50 8443.840 4905£.78I. 377347.062 

/iLDEHYDES GRS FLDURIDES PRRTIC. FLOUR. RMMDMIR DRGRNIC RCIDS 
26.351 67.932 10.390 301.298 15.266 

855.948 0.0 0.0 0.0 855.948 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MINING^MRMUFRCTURIMG 

RMMDNIR CYRMIDE 0 RND S PHENOL TSS 
429.170 75.125 61.047 11.916 107813.437 
35.914 0.0 81.891 0.431 24966.012 

SULFIDE FLDURIDE TDTRL IRON DISSOLVED IRON ZIMC 
1.151 76.723 47.952 27.972 0.0 
0.347 0.0 0.0 0.0 7.193 

NITRRTE LEAD MRMGRMESE TDS BOD 5 
0.0 0.0 13.586 209758.687 4.420 

57.542 0.400 0.0 3.390 65.842 

HERVY METRLS COD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 15.408 
3.600 459.840 1.056 0.017 0.0 

ARSENIC RLKRLINITY POTRSSIUM SULFRTE 
0.342 0. 0 0. 0 0. 0 
0.0 5268.445 127*0.062 6226.344 
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Table A.10 Light Rail Rock Tunnel Suburban R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

TTEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
3947.000 4726.000 0.0 5.000 0.400 

UDDD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 29078.000 111864.000 

FUELS (MILLIONS OF BTUS) OFF-SITE.'OM-SITE 

CDRL FUEL OIL MRTURRL GRS LPG 
95831.187 12679.754 57667.207 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY OTHER 
1676.559 502.249 19785.203 4.215 

26597.086 18802.684 62615.012 0.0 

RIR RESIDURLS (LBS) OFF-SITE^ON-SITE 

PRRTICULRTES MOX SDX HYDROCRRBDMS CRRBDN MONOXIDE 
260*54.625 169477.250 38478.687 7885.270 104328.812 

4039.218 84488.937 5628.770 30560.859 234030.750 

L D E H Y D E S S R S FLDURIDES PRRTIC. FLOUR. RMMDMIR ORGRMIC RCIDS 
15.931 66.206 10.126 293.645 8.736 

575.279 0.0 0.0 0.0 575.279 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MINING^MRMUFRCTURING > 

RMMDNIR CYRMIDE 0 RND G PHEMOL TSS 
41R 26Q 73.217 50.322 11.374 5090<;.715 
23.154 0.0 73.492 0.278 11788.543 

-IILFIDE FLDURIDE TOTRL IRDM DISSDLVED IRDM ZIMC 
1.122 74.774 46.734 27.261 0.0 
0.224 0.0 0.0 0.0 7.010 

NITRRTE LERD MRMGRMESE TDS BDD 5 
0 0 0.0 13.241 135232.125 4.4<iO 

56!081 0.389 0.0 3.390 42.449 

HERVY HETRL": CDD TOTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
O.013 0.0 0.0 0.0 8.933 
3.600 296.460 0.681 0.011 O.O 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0 221 0. 0 0. 0 0. 0 
o!o 2453.275 5932.461 2899.325 
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Table A.11 Light Rail Rock Tunnel Center City R.O.W,, Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

STEEL CEMENT RSPHRLT COPPER PORCELRIN 
3947.000 4726.000 0.0 5.000 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 29078.000 111864.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^DN-SITE 

CDRL FUEL DIL NRTURRL SRS LPS 
97674.250 13027.281 59032.988 0.0 

0.0 0.0 0.0 0.0 

DIESEL SRSDLIME ELECTRICITY DTHER 
1776.318 532.134 20310.430 4.215 

28285.043 19147.551 63867.711 0.0 

RIR RESIDURLS (LBS) OFF-SITE'ON-SITE 

PRRTICULRTES NDX SOX HYDRDCRRBDNS CRRBDM MDNDXIDE 
275123.687 172351.312 40393.918 8003.891 105824.687 

4230.016 89240.062 5965.633 31441.535 240270.062 

fli-DEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDNIR DRSRNIC RCIDS 
16.557 67.099 

611.789 0.0 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 .49.700 
0.0 0.0 0.0 

0.262 
0. 0 

297.604 
0.0 

9. 112 
611.789 

12476.06£ 

0. 0 
7. 105 

URTER RESIDURLS (LBS> MINIMS^MRNUFRCTURIMG 

RMMDNIR CYRNIDE D RND S PHENOL TSS 
4£3.907 74.£04 51.561 11.542 " 53872.641 
24.191 0.0 74.870 0.290 

SULFIDE FLDURIDE TDTRL IRDM DISSDLVED IRON ZINr 
1.137 75.782 47.364 27.629 
0.£34 0.0 0.0 0.0 

NITRRTE LERD MRMGRMESE TDS BOD 5 
0-0 0.0 13.420 141287.375 

56.837 0.395 0.0 3.390 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 10.378 
3.600 309.734 0.711 o.Oll o!o 

RRSEMIC RLKRLINITY POTRSSIUM SULFRTE 
0.£31 0.0 0.0 " n o 
0.0 2599.300 6285.574 3071.900 

4.420 
• .349 
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Table A.12 Light Rail Rock Tunnel C.B.D. R.O.W., Materials 
Energy and Residuals 

BILL DF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
3947.000 4726.000 0.0 5.000 

UDDD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 29078.000 111864.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^DM-SITE 

CDRL FUEL OIL MRTURRL GRS LPS 
101360.437 13722.332 61764.551 0.0 

0.0 0.0 0.0 0.0 

DIESEL SRSDLIME ELECTRICITY DTHER 
1975.835 591.904 21360.887 4.215 

30667.605 19837.285 66373.062 0.0 

RIR RESIDURLS (LBS) OFF-SITE^OM-SITE 

PRRTICULRTES MDX SDX HYDRDCRRBDNS CRRBDM MOMDXIDE 
303461 812 - 178099.437 44224.379 8241.129 108816.375 

4518.508 96092.4^-17 6445.988 32937.906 251137. 1B7 

ALDEHYDES SRS FLDURIDES PRRTIC. FLDUR. RMMDMIR DRGRNIC RCIDS 
17 80ft 68.884 10.535 305.521 8.S65 

663.322 0.0 0.0 0.0 663. iii: 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0.0 0.0 0.0 

URTER RESIDUALS (LBS) MIMIMG'MRMUFRCTURIMS 

RMMDNIR CYRNIDE 0 RMD S PHENOL ^.J''^ ^ „ „ - -,„ 
435.185 76.178 53.646 11-867 59«0.;.387 
25.757 0.0 77.354 0.309 13850.4S4 

•SULFIDE FLDURIDE TDTRL IRON DISSDLVED IROM ZIMC 
1.167 77.798 48.624 28.364 
0.249 0.0 0.0 

0. 0 
0.0 7. £94 

NITRRTE LERD MRN6RMESE TDS BDD 5 
f, [, 0.0 13.777 150438.812 4.4<;0 

58!349 0.405 0.0 3.390 47.c:<;<i-

HERVY METRL^ CDD TOTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 11.050 
3.600 329.797 0.758 O.ol<i 0.0 

RRSEMIC RLKRLINITY POTRSSIUM SULFRTE 
0.245 0.0 0.0 0.0 
0 0 2891.350 6991.805 3417.050 
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Table A.13 Light Rail Earth Tunnel Suburban R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

STEEL CEMEMT RSPHRLT COPPER PORCELRIN 
8980.000 2174.000 0.0 5.000 0.400 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 13380.000 105764.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^OM-SITE 

CDRL FUEL DIL MRTURRL GRS LPS 
193319.937 21401.191 106500.500 0.0 

0. 0 0. 0 0.0 0. 0 

DIESEL SRSDLINE ELECTRICITY DTHER 
755.524 226.332 34162.746 4.215 

33774.504 32660.836 104773.625 0.0 

RIR RESIDURLS (LBS> DFF-SITE^DN-SITE 

PRRTICULRTES NOX SOX HYDRDCRRBDNS CARBON MONOXIDE 
170706.187 357679.062 31964.367 17230.676 £30846.687 

5408.680 113613.500 7358.559 49770.504 386562.000 

', LDEHYDES SRS FLDURIDES PRRTIC. 
19.764 148.708 

730.523 0. 0 

FLDUR. RMMDNIR 
££.743 
0. 0 

DRSRNIC RCIDS 
659.561 9.530 

0.0 730.523 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 1£0.500 49.700 
0. 0 0. 0 0. 0 

URTER RESIDURL-: (LBS) MI NING'MANUFRCTURING 

TSS 
£5.179 
0.407 

£5336. 
5866. 

. 10£ 
, 332 

RMMDNIR CYRNIDE D RND G PHENOL 
9 39.481 164.453 98.911 
33.882 0.0 155.406 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZINC 
2.519 167.952 104.970 61.232 
0.328 0.0 0.0 0.0 

NITRRTE LERD MRMSRNESE TDS BOD 5 
0.0 0.0 29.741 197890.812 

125.964 0.875 0.0 3.390 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 
3.600 433.823 0.997 o! 016 

ARSENIC ALKALINITY POTRSSIUM SULFRTE 
0.323 0.0 0.0 0.0 
0.0 1105.225 2672.635 1306.175 

4.420 
6£.117 

14.536 
0.0 
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Table A.14 Light Rail Earth Tunnel Center City R.O.W., Materials, 
Energy and Residuals 

BILL DF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT COPPER PORCELRIN 
8980.000 2174.000 0.0 5.000 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 13380.000 105764.000 

FUELS (MILLIDMS OF BTUS) OFF-SITE^OM-SITE 

COAL FUEL OIL NRTURRL SRS LPS 
198751.687 22063.449 109648.562 0.0 

0.0 0.0 0.0 0.0 

DIESEL SRSDLIME ELECTRICITY OTHER 
817.346 244.852 35208.469 4.215 

35772.152 33567.043 107717.437 0.0 

RIR RESIDUALS (LBS) OFF-SITE^ON-SITE 

PARTICULATES NOX SOX HYDROCARBONS CARBDN MONOXIDE 
181004.562 367504.625 33569.355 17695.316 237030.750 

5660.430 119595.000 7769.160 51434.348 398802.375 

ALDEHYDES SRS FLDURIDES PRRTIC. FLDUR. RMMDMIR DRSRNIC RCIDS 
20.512 152.660 23.348 677.092 9.923 

773.730 0.0 0.0 0.0 773.730 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0. 0 . 0. 0 0. 0 

IJATFR RESIDURLS (LBS) MIMIMG^MRNUFRCTURIMG • 

RMMDNIR CYRNIDE 0 RND G PHENOL TSS 
964.452 168.824 101.988 £5.860 27246.855 
35.363 0.0 159.846 0.424 6308.309 

SULFIDE FLDURIDE TDTRL IRON DISSOLVED IRON ZINC 
£.586 172.416 107.760 62.860 0.0 
0.342 0.0 0.0 0.0 16.164 

NITRRTE LERD MRMGRMESE TDS BDD 5 
0.0 0.0 30.532 206540.500 4.420 

1£9.31£ 0.898 0.0 3.390 64.832 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 15.171 
3.600 452.785 1.040 0.017 0.0 

ARSENIC ALKALINITY POTRSSIUM SULFRTE 
0.337 0.0 0.0 0.0 
0.0 1195.700 2891.420 1413.100 
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Table A.15 Light Rail Earth Tunnel C.B.D. R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
8980.000 2174.000 0.0 5.000 0.400 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 13380.000 105764.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^DM-SITE 

r.ORL FUEL OIL MRTURRL SRS LPG 
209615.187 23387.969 115944.750 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY OTHER 
940.989 281.892 37299.914 4.215 

38835.086 35379.457 113605.000 0.0 

RIR RESIDURLS (LBS) DFF-SITE^OM-SITE 

PRRTICULRTES MOX SDX HYDRDCRRBDNS CRRBDN MONOXIDE 
201601.250 387155.812 36779.336 18624.598 249398.875 

6076.547 129070.687 8408.922 54513.320 422170.750 

ALDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR DRSRNIC RCIDS 
22.007 i60.565 24.557 712.153 10.710 

859.980 0.0 0.0 0.0 839.980 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 120.500 49.700 
0. 0 0. 0 0. 0 

URTER RESIDUALS (LBS) MIMING'MRMUFRCTURIMG 

RMMDNIR CYRNIDE 0 RND G PHENOL TSS 
1014.393 177.566 107.773 27.213 31063.566 

37.849 0.0 168.473 0.454 7 1 9 1 . 6 9 9 

SULFIDE FLDURIDE TDTRL IRON DISSOLVED IRON ZINC 
2.720 181.344 113.340 66.115 0.0 

0.366 0.0 0.0 0.0 17.001 

NITRRTE LEAD MANi»NESE TDS BDD 5 

0.0 0.0 32.113 2 2 1 0 6 2 . 6 8 7 4.420 

136.008 0.944 0.0 3.390 69.391 

HEAVY METALS COD TOTRL CHROMIUM HEXRVLNT CHRM. BARIUM 

0.013 0.0 0.0 0.0 16.238 

3.600 484.621 1.113 0.018 0.0 

ARSENIC ALKALINITY POTRSSIUM SULFRTE 

0.361 0.0 0.0 0.0 

0.0 1376.650 3328.990 1626.950 
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Table A.16 Rapid Rail Aerial Suburban R.O.W., Materials, 

Energy and Residuals 

BILL OF MRTERIRLS (TDMS) 
asPHRLT COPPER PDRCELRIM 

STEEll CEMEMT RSPHRLT ,,„''" r, n 9.000 
945.000 2620.000 0-0 0-0 

UDDD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 16122.000 1614.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^OM-SITE 

CDRL FUEL'DIL NRTURRL SRS LPG 
26381.2.1 4233.379 18048.3.5 O.U 

- - - 934 . r ' " ' ' " ' 279.852^""^"i;^..383°^"^^ 0.0 
10i54:004 8149.109 2129.745 0.0 

RIR RESIDURLS (LBS) DFF-SITE^DM-SITE 
; " HYDRDCRRBDNS CRRBDN MONOXIDE 

PRRTICULRTES MDX ,., ,af,np 762 1930.038 25019.250 
''i:^^:8R2 32;5i:457 ' ^ ' ^ ^ '^^78.793 99201.562 

ALDEHYDES C^S FLDURIDES PRRTIC. FLOUR RMMONIR ^^^^^^°-^^^ ^^'f,,,, 

219:^25 0:0 Olo- 0.0 ^^9.625 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
,-, |-| 0. 0 0. u 
o'.o 0.0 0.0 

URTER RESIDUALS (LBS) MIMIMS--MRNUFRCTURIMG 

RMMDNIR C Y ^ T D E a «"B e ,„/"^"°'- £.738'" 27937.984 
97.788 .7.117 .4.^87 ^_^^^ ^^,_,,, 

SULFIDE FLDURIDE ^.T°TRL IRON DISSDLVED IRON ZINC 
0.262 17.48^ 10.926 ,_^j, 
0.090 0.0 O.U 

MITRRTE LEAD MRMC^ESE TDS BDD 5 

;j:?ii o:?,9i o-.r 

TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM ^_^^^^ 

ri ul:l.^ O-.k 0.004 
RRSENIC RLKRLIMITY POTRSSIUM SULFRTE ^_^ 

O-'** .,..?-L,. 3305:050 1615.250 
0 .0 1366.750 3305.050 
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Table A.17 Rapid Rail Aerial Center City R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
945.000 2620.000 0.0 0.0 9.000 

UDDD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 16122.000 1614.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^OM-SITE 

CDRL FUEL DIL NRTURRL GRS LPG 
27485.805 4427.531 18832.684 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY DTHER 
994.855 295.034 6816.562 0.0 

10345.652 8328.781 2129.745 0.0 

RIR RESIDURLS (LBS) DFF-SITE^DN-SITE 

PRRTICULRTES MOX SDX HYDRDCRRBDNS- CRRBDN MDNDXIDE 
143067.187 45536.738 19792.937 2005.620 £5985.047 

1699.694 33595.070 ££13.824 13154.156 101336.562 

ALDEHYDES GAS FLDURIDES PRRTIC. FLDUR. RMMONIR DRGRNIC RCIDS 
6.941 16.065 2.457 71.253 4.057 

223.770 0.0 0.0 0.0 223.770 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MIMING.-MRNUFRCTURIN6 

AMMONIA CYRMIDE D RMD G PHEMDL TSS 
101.495 17.766 15.220 2.839 29445.617 
9.524 0.0 19.916 0.114 6815.691 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZINC 
0.£7£ 18.144 11.340 6.615 0.0 
0.092 0.0 0.0 0.0 1.701 

NITRRTE LEAD MANGANESE TDS BDD 5 
"•''-' 0.0 3. £13 556£5.543 0.0 

13.608 0.094 0.0 0.0 17.461 

HEAVY METRLS CDD TOTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0. 0 0. 0 0. 0 0. 0 
0.0 121.944 0.280 0.004 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0.091 0.0 0.0 0.0 
0.0 1441.000 3484.600 1703!000 

4. 086 
0. 0 
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Table A.18 Rapid Rail Aerial C.B.D. R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

CTEEL CEMENT RSPHRLT COPPER PORCELRIN 
945.000 2620.000 0.0 0.0 8.000 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 16122.000 1614.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^ON-SITE 

CDRL FUEL DIL MRTURRL SRS LPG 
j.,ft<,4.992 4815.836 20401.301 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY OTHER 
1086.208 325.397 7406.922 0.0 

10708.277 8679.250 2129.745 O.U 

RIR RESIDURLS (LBS) OFF-SITE^OM-SITE 

PART;;U[;;ES"MDX ' iox HYDROCRRBDMS CRRBDN f^^^^f 
,5,5=.4 875 49097.508 21773.285 2156. .-84 2.916.641 
"l766;812 34814.754 2292.825 13688.270 105482.68. 

ALDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR ORGRMIC «CIDS 
7.605 17.238 2.636 76.456 ...-,7 iii 

231.614 0.0 0.0 0.0 C31.614 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0.0 0.0 0-0 

IJRTER RESIDURLS (LBS) MINING'MRMUFRCTURIMS 

' ' • ' ^ u Z ^ r ^ ^ " ' Z J ^ ' 16.074̂ "̂ °̂̂  3.03/" 32460.734 
9.888 0.0 £1-193 0.119 ,-515.^03 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZIMC 

S:?^^ 'o:r 'o:r rr ?:B25 
MTTRRTE ^^^ LERD ^ ^ MRNC^NESE ^ _ ^ j r S ^^,^^_,„»°I' = 

141602 oil 01 0.0 0.0 18. 1.̂ 7 

HERVY METRLS COD TDTRL CHROMIUM HEXRVLMT CHRM BRRIUM 
0-0 0.0 0.0 0-0 4-i4c: 
0.0 126.601 0.291 0.005 O.U 

RRSENIC RLKRLIMITY POTRSSIUM SULFRTE 
0 094 0.0 0.0 0.0 
0.0 1589.500 3843.699 1878.500 
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Table A.19 Rapid Rail At-Grade Suburban R.O.W., Materials, 
Energy and Residuals 

BILL OF MATERIALS (TONS) 

ITEEL CEMEMT RSPHRLT COPPER P O R C E L A I N 

701.000 3 65.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 

0.0 14127.000 2 2 7 2 0 . 0 0 0 

FUELS (MILLIONS DF BTUS) O F F - S I TE^DM-SITE 

COAL FUEL DIL NATURAL SRS LPS 

15574.605 1828.906 9151.516 0.0 

0. 0 0. 0 0.0 0. 0 

DIESEL GRSDLINE ELECTRICITY DTHER 

802.571 2 35.970 2 9 3 2 . 8 5 4 0.0 

6175.238 3550.420 2 1 2 9 . 7 4 5 0.0 

RIR RESIDURLS (LBS) OFF-SITE'ON-SITE 

PARTICULATES NDX SDX HYDRDCARBDNS CARBDN MONOXIDE 

178845.375 28283.477 3479.298 1351.134 18048.145 

826.896 19029.535 1287.311 6 0 7 8 . 2 4 2 46061.371 

flLDEHYDES GRS FLDURIDES PRRTIC. FLDUR. AMMONIA ORGANIC HCIDS 

1.831 11.585 1.772 51.385 0.926 

133.567 0.0 0.0 0.0 133.567 

HERVY METALS COPPER SULFIDE LERD SULFIDE 

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

URTER RESIDUALS (LBS) MINING'MANUFACTURIMG 

RMMDNIR 

SULFIDE 

MITRRTE 

CYRMIDE 
73.193 
4.960 

FLDURIDE 

0. 196 

0.048 

LEAD 
0.0 
9.814 

HEAVY METRLS COD 

0. 0 

0. 0 

12. 
0. 

13. 

0. 

0. 
0. 

0. 

63. 

D AMD G PHENOL TSS 

812 9.498 2.009 

0 13.345 0.060 

TOTAL IRON DISSDLVED IRON ZINC 

085 8.178 4.770 

0 0.0 0. 0 

MAMGRMESE TDS BDD 5 
0 2.317 28969.812 
,068 0.0 0.0 

TOTAL CHROMIUM HEXRVLNT CHRM. BRRIUM 

, 0 0.0 0.0 

.509 0. 146 0. 002 

3847. 

833. 

0. 

1. 

0, 

9. 

2. 

0, 

834 

,204 

, 0 

,227 

, 0 
, 093 

. 128 

, 0 

ARSENIC ALKALINITY POTRSSIUM SULFRTE 

0.047 0.0 0.0 0.0 

0.0 166.100 401.660 196.300 
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Table A.20 Rapid Rail At-Grade Center City R.O.W., Materials, 

Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

TTEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
701.000 365.000 0.0 0.0 

UDDD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 14127.000 22720.000 

FUELS (MILLIONS DF BTUS) OFF-SITE^DM-SITE 

i;[]Ri. FUEL OIL MRTURRL GRS LPG 
16163.020 1927.109 9556.664 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSDLIME ELECTRICITY DTHER 
fl26.301 243.079 3082.851 0.0 
6644.734 3797.435 2129.745 0.0 

RIR RESIDURLS (LBS) DFF-SITE'ON-SITE 

PRRTICULRTES NDX " SDX HYDROCRRBONS CRRBDN MONOXIDE 
182261.125 £9248.770 3948.491 1393.056 18588.234 

889.210 20459.8£8 1384.634 6511.762 49330.680 

ALDEHYDES GAS FLDURIDES PRRTIC. FLOUR, RMMDMIR ORGANIC RCIDS 
, Qa2 11.917 1.823 52.855 l.Otl 

1431722 0.0 0.0 0.0 143.722 

HERVY METRLS COPPER SULFIDE LEAD SULFIDE 
0.0 0.0 0.0 
0. 0 0.0 0. 0 

URTER RESIDUALS (LBS) MINING.MAMUFRCTURINS 

RMMONIR CYANIDE 0 AND G PHENOL „,,'^^- 45., ,5,-, 
^5 2H7 13.179 9.943 £.0.-1 455,-.,-5U 
'V.IZ 0-0 13.846 0.064 997.014 

niLFIDE FLDURIDE TOTAL IRDM DISSOLVED IRON ZINC 
0.202 13.459 8.412 4.907 0.0 
0.051 0.0 0.0 0.0 l.^bc 

NITRRTE LERD MRMiSWMESE TDS iOV 5 
0 0 0.0 £.383 31104.090 0.0 

10.094 0.070 0.0 O.U 

HEAVY METRLS COD TOTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0 0 0.0 0.0 O.U a.cv^ 
o'.a 6B.187 0.157 0.003 0.0 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.O51 0.0 0.0 0.0 
0.0 200.750 485.450 237.250 

9.763 
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Table A.21 Rapid Rail At-Grade C.B.D. R.O.W., Materials, 

Energy and Residuals 

BILL DF MRTERIRLS (TONS) 

STEEL CEMEMT RSPHRLT COPPER P O R C E L R I N 

701.000 365.000 0.0 0.0 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 

0.0 14127.000 2 2 7 2 0 . 0 0 0 

FUELS (MILLIDMS OF BTUS) DFF-SITE/.OM-SITE 

CDRL FUEL OIL NRTURRL SRS LPS 
17339.848 2123.516 10366.961 0.0 

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

DIESEL GRSOLIME ELECTRICITY DTHER 

873.760 2 5 7 . 2 9 6 3582.845 0.0 

7277.328 4 1 5 9 . 8 8 3 2129.745 0.0 

RTR RFSIDURLS (LBS) OFF-SITE'DN-SITE 

PRRTICULRTES NDX SDX HYDRDCRRBDNS CARBON MOMDXIDE 

189092.625 31179.359 4 8 8 6 . 8 7 9 1476.900 19668.418 

976.698 2 2 4 0 8 . 3 2 0 1516.477 7132.852 5 4 0 5 6 . 4 9 2 

ALDEHYDES SRS FLDURIDES PRRTIC FLOUR, RMMDMIR ORGANIC RCIDS 
2.314 12.580 1.924 55.796 1.211 

157.404 0.0 0.0 0.0 157.404 

HERVY METRLS COPPER SULFIDE LEAD SULFIDE 
0. 0 0. 0 0. 0 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MINIMG'MRMUFRCTURINS 

RMMDMIR CYRNIDE D RMD S PHEMDL TSS 
79.476 13.912 10.660 2.190 5975.540 
5.833 0.0 14.729 0.070 1324.368 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZIMC 
0.213 14.208 8.880 5.180 0.0 
0.056 0.0 0.0 0.0 1.332 

NITRRTE LERD MRNGRNESE TDS BOD 5 
0.0 0.0 2.516 34068.035 0.0 

10.656 0.074 0.0 0.0 10.694 

HERVY METRLS COD TOTRL CHROMIUM HEXRVLNT CHRM. BARIUM 
0. M 0. 0 0. 0 0. 0 
0.0 74.685 0.172 0.00 5 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0. 056 0. 0 0. 0 0. 0 
0.0 270.050 653.030 319.150 

2.502 
0. 0 
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Table A. 22 Rapid Rail Cut and Cover Suburban R.O.W., Materials, 
Energy and Residuals 

BILL DF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
5167.000 12958.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 79731.000 302395.000 

FLIELS (MILLIONS DF BTUS) DFF-SITE'OM-SITE 

CDRL FUEL OIL MRTURRL SRS LPS 
135759.750 20902.734 89518.625 0.0 

0. 0 0. 0 0.0 0.0 

DIESEL SRSDLINE ELECTRICITY OTHER 
4318.336 1293.650 32204.176 0.0 

40911.973 34590.734 8092.781 0.0 

AIR RESIDURLS (LBS) OFF-SITE^OM-SITE 

PRRTICULRTES NDX SDX HYDRDCRRBDNS CRRBDN MONOXIDE 
632928.062 229134.812 88325.750 10££6.793 133193.375 

6900.590 134043.125 8794.289 54083.004 417532.687 

ALDEHYDES SRS FLDURIDES PRRTIC. FLOUR, RMMDMIR ORSRNIC ACIDS 
31.755 8£.89£ 12.678 367.650 18.377 

884.902 0.0 0.0 0.0 884.902 

HEAVY METRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0.0 0.0 0.0 

URTER RESIDURLS (LBS' MIMIMS'MRMUFRCTURIMS • 

TSS 
14.433 
0.462 

129304.31£ 
29938.625 

AMMONIA CYRMIDE 0 RMD S PHENOL 
523.682 91.669 70.294 
38.506 0.0 97.090 

SULFIDE FLDURIDE TOTAL IRON DISSDLVED IRDM ZINC 
1.404 93.619 58.512 34.132 0.0 
0.372 0.0 0.0 0.0 8.777 

NITRATE LEAD MANGANESE TDS BDD 5 
0.0 0.0 16.578 224899.812 0.0 

70.214 0.488 0.0 0.0 70.595 

HEAVY METALS COD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 16.520 
0.0 493.032 1.133 0.018 0.0 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.367 0.0 0.0 0.0 
0.0 6318.949 . 15280.367 7467.844 
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Table A.23 Rapid Rail Cut and Cover Center City R.O.W., Materials, 
Energy and Residuals 

BILL DF MRTERIRLS (TONS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
5167.000 12958.000 0.0 0.0 9.000 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 79731.000 302395.000 

FUELS (MILLIONS DF BTUS) DFF-SITE'DN-SITE 

CDRL FUEL OIL NRTURRL GRS LPG 
145968.562 22826.742 97081.437 0.0 

0.0 0.0 0.0 0.0 

DIESEL GASOLINE ELECTRICITY DTHER 
4870.598 1459.091 35112.113 0.0 

48823.492 39045.750 8092.781 , 0.0 

RIR RFSIDURLS (LBS> DFF-SITE'ON-SITE 

PRRTICULRTES NDX SDX HYDRDCRRBDNS CRRBDN MOMDXIDE 
711329.375 245057.750 98923.750 10884.129 141483.500 

7985.453 158355.687 10441.301 61753.359 475594.125 

ALDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR ORGANIC ACIDS 
35.217 87.839 13.434 389.591 20.461 

1056.023 0.0 0.0 0.0 1056.023 

HEAVY METALS COPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

WATER RESIDUALS (LBS) MIMING'MRMUFACTURING 

RMNnNIR CYANIDE D AND G PHENOL 
554.935 97.140 77.594 
44.813 0.0 105.0££ 

SULFIDE FLDURIDE TOTAL IRON DISSOLVED IRDM ZIMC 
1.488 99.£06 6£.004 36.169 0.0 
0.435 0.0 0.0 0.0 9.301 

NITRATE LEAD MRMGRMESE TDS BDD 5 
0.0 0.0 17.568 261736.000 0.0 

74.405 0.517 0.0 0.0 82.158 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 19.££6 
0.0 573.786 1.318 0. 0£1 o!o 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0.4£7 0.0 0.0 0.0 
0.0 71£6.898 17£34.137 84££.695 

TSS 
5.375 
0.538 

14575£. 
33743. 

00 0 
348 
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Table A.24 Rapid Rail Cut and Cover C.B.D., R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

^<TEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
5167.000 12958.000 0.0 0.0 9.000 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 79731.000 302395.000 

FUELS (MILLIDMS OF BTUS) OFF-SITE'DM-SITE 

CDRi. FUEL OIL MRTURRL GRS LPG 
166386.250 26674.758 112207.000 0.0 

0. 0 0.0 0.0 0. 0 

DIESEL GRSDLIME ELECTRICITY OTHER 
5075.117 1789.972 40927.984 0.0 

62394.273 46987.965 8092.781 0.0 

AIR RESIDURLS (LBS) OFF-SITE^DM-SITE 

PRRTICni!RTES~HDx'"" SOX HYDROCARBONS CARBON MONOXIDE 

868'3i:i37 276903.687 120119.687 i^i^^^^i l ^ ^ t " ^ 
9882.141 200275.875 13273.668 75285.3.5 578c:38. Ob2 

ALDEHYDE^ GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR DRSRNIC RCIES 
ig 140 97.733 14.947 433.474 i4.e.c-8 

1349:551 0.0 0.0 0.0 1349.551 

HFRVY MFTRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MIMIMG.MRMUFRCTURIMG 

R M M O N I R CYRNIDE D RMD G ^./•«"°'- ,^ -.^'^^ .7g,3C 975 

%l:tr. '"V-T .ll:'ni '1:1^ i";o:lo9 
SULFIDE FLDURIDE TDTRL IRDM DISSOLVED 'W^" ^ ' ^ 

l:^ ''IT ^o:r rr lo:^ 
0 0 """^''S9.547'"' 3258.6.687*°"' 0.0 

82:786 0:575 0.0 0.0 102.272 

HERVY METRLS COD TDTRL CHROMIUM HEXRVLMT CHRM BARIUM 
,., r, n o 0 . 0 0. 0 c,3.:?--.J 
r " 714:265 .-^41 0.026 0.0 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0 532 0.0 0.0 0.0 
S:o 8742.797 21141.676 10332.395 
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Table A.25 Rapid Rail Rock Tunnel Suburban R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TONS) 

STEEL CEMENT RSPHRLT COPPER PDRCELRIM 
4726.000 6528.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 40167.000 132810.000 

FUELS (MILLIONS DF BTUS) DFF-SITE^DM-SITE 

CDRL FUEL DIL NRTURRL SRS LPG 
113618.000 15223.719 69466.562 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSDLINE ELECTRICITY DTHER 
2154.384 645.391 23807.570 0.0 

35173.539 24503.312 75698.437 0.0 

RIR RESIDUALS (LBS) DFF-SITE'ON-SITE 

PARTICULATES NDX SOX HYDROCRRBONS CRRBDM MONOXIDE 
331977.437 200240.062 48531.496 9279.871 122601.812 

5287.699 111472.187 7435.121 39963.125 305816.312 

ALDEHYDES GAS 
19.686 

760.783 

FLDURIDES PRRTIC. 
77.664 
0. 0 

FLDUR. RMMDNIR 
11.878 
0. 0 

DRSRNIC RCIDS 
344.465 10.876 

0.0 760.783 

TSS 
13.408 
0.365 

65282.152 
15109.102 

HERVY METALS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MIMINS^MRMUFRCTURIMS 

RMMDNIR CYANIDE D AND G PHENOL 
490.656 85.888 61.491 
30.435 0.0 87.958 

SULFIDE FLDURIDE TOTAL IRON DISSDLVED IRDM ZINC 
1.316 87.715 54.822 31.979 0.0 
0.294 0.0 0.0 0.0 8.223 

NITRATE LEAD MANGANESE TDS BOD 5 
0.0 0.0 15.533 177759.312 0.0 

65.786 0.457 0.0 0.0 55.798 

HERVY METALS CDD TOTAL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 13 0^^ 
0.0 389.689 0.895 0.014 o: 0 

RRSENIC RLKRLINITY POTASSIUM SULFATE 
0.290 0.0 0.0 0.0 
0.0 3152.325 7622.891 3725.475 
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Table A.26 Rapid Rail Rock Tunnel Center City R.O.W., Materials, 
Energy and Residuals 

BILL DF MRTERIRLS (TONS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
4726.000 6528.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 40167.000 132810.000 

FUELS (MILLIONS OF BTUS) DFF-SITE..DN-SITE 

COAL FUEL DIL NATURAL SAS LPS 
119147.250 16266.297 73563.875 0.0 

0.0 0.0 0.0 0.0 

DIESEL SASOLINE ELECTRICITY ' DTHER 
2453.718 735.063 25383.254 0.0 

38512.719 25537.992 79844.00 0 0.0 

AIR RESIDURLS (LBS) OFF-SITE.ON-SITE 

PARTICULATES MDX SDX HYDROCARBONS CARBON MONOXIDE 
374484.750 208862.250 54277.184 9635.730 127089.375 

5698.457 1£11£4.875 8109.977 42145.172 321737.250 

(ALDEHYDES SAS 
21.563 

833.007 

FLDURIDES PARTIC. 
80.342 
0. 0 

FLOUR. AMMONIA 
12.288 
0. 0 

DRSRNIC ACIDS 
356.340 12.006 

0. 0 833.007 

HEAVY METRLS CDPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0. 0 0. 0 0.0 

UATER RESIDUALS (LBS) MI MING'MANUFACTURING ' 

RMMDNIR CYRNIDE 0 RND G PHENOL TSS 
507.572 88.849 64.526 13.894 74184.812 
32.666 0.0 91.620 0.392 17170.594 

SULFIDE FLDURIDE TOTAL IRON DISSDLVED IRON ZINC 
1.361 90.739 56.712 33.082 0.0 
0.316 0.0 0.0 0.0 8.507 

NITRATE LEAD MAMGRMESE TDS BOD 5 
0.0 0.0 16.068 190787.750 0.0 

68.054 0.473 0.0 0.0 59.887 

HEAVY METALS COD TOTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 14.014 
0.0 418.251 0.961 0.015 0.0 

RRSEMIC RLKRLIMITY POTASSIUM SULFRTE 
0.311 0.0 0.0 0.0 
0.0 3590.400 8682.234 4243.199 
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Table A.27 Rapid Rail Rock Tunnel C.B.D. R.O.W., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TOMS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
4726 .000 6528 .000 0 .0 0 .0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 40167 .000 132810.000 

FUELS (MILLIDMS DF BTUS) DFF-SITE^DM-SITE 

CDRL FUEL OIL NRTURRL GRS LPS 
1 3 0 2 0 5 . 7 5 0 1 8 3 5 1 . 4 5 3 8 1 7 5 8 . 5 6 2 0 . 0 

0- 0 0. 0 0. 0 0. 0 

rHESEL SRSDLINE ELECTRICITY DTHER 
3 0 5 2 . 3 8 4 9 1 4 . 4 0 7 2 8 5 3 4 . 6 2 1 0 . 0 

4 4 4 0 7 . 1 8 4 2 7 6 0 7 . 3 5 2 8 8 1 3 5 . 0 6 2 0 . 0 

RIR RESIDURLS (LBS) DFF-SITE'ON-SITE 

PRRTICULRTES NOX SDX HYDROCRRBONS CRRBDN MONOXIDE 
4 5 < i 4 a - . 3 1 2 2 2 6 1 0 6 . 6 2 5 6 5 7 6 8 . 5 0 0 1 0 3 4 7 . 4 4 9 1 3 6 0 6 4 . 5 0 0 

6 4 4 6 . 4 9 6 1 3 8 3 3 9 . 0 0 0 9 3 0 7 . 0 8 6 4 6 3 0 0 . 1 5 6 3 5 2 3 0 7 . 3 1 2 

OLDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR DRGRNIC RCIDS 
^ 5 . 3 1 6 8 5 . 6 9 7 1 3 . 1 0 7 3 8 0 . 0 9 1 1 4 . 2 6 5 

9 6 0 . 5 0 1 0 . 0 0 . 0 0 . 0 9 6 0 . 5 0 1 

HERVY MFTRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0 .0 0 .0 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MIMING'MRMLIFRCTURIMG 

91986.250 
21293.098 

0. 0 
9. 07 

RMMONIR CYRNIDE D RND G PHEMDL T-̂ -̂  
541.403 94.771 70.286 14.859 
36.727 0.0 98.732 0.441 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZINC 
1-452 96.787 60.492 35.287 
0.355 0.0 0.0 0.0 

NITRRTE LERD H R M C R M E S E TDS BDD 5 
f'-O 0.0 17.139 2 1 4 5 0 9 . 5 6 2 

72.590 0.504 0.0 0.0 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 

0-0 0.0 0.0 0.0 15 --5-
0-0 470.2 5 4 1.080 0.017 }/.<:, 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 

0.350 0.0 0.0 0 0 

0-0 4466.547 10800.926 5 2 7 8 . 6 4 8 

0. 0 

67.334 
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Table A.28 Rapid Rail Earth Tunnel Suburban R.O.W.- Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TONS) 

-TEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
11304.000 3158.000 0.0 0.0 9.OOU 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 19432.000 126710.000 

FUELS (MILLIDMS DF BTUS) DFF-SITE^ON-SITE 

CORL FUEL DIL NRTURRL SRS LPG 
234864.312 26059.555 130173.687 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSDLINE ELECTRICITY OTHER 
1001.593 300.048 41673.625 0.0 

45185.199 41830.473 127971.875 0.0 

RIR RESIDUALS (LBS) OFF-SITE'DN-SITE 

PARTTcu[ATEs"NDr SD^^ HYDRDCARBDNS .^^l^^^^^f^ " ° ^ ° ' . ' ? ! ^ 
?lft'n3 375 434346.500 40307.391 c:0906. 180 280U0.... 1<;5 

7 i o l : 8 7 ; 150655.125 9799.891 64258.160 * 497962.56d 

RLDEHYDES SAS FLDURIDES PARTIC. FLOUR. AMMONIA _ ORSAMIC W J f 
24.421 180.311 £7.577 ^"^^^'^'' ^7~'"tt 

977.329 0.0 0.0 0.0 9 . . . 3 i ;9 

HERVY METRLS CDPPER SULFIDE LEAD SULFIDE 
0 .0 0 .0 0 .0 
0.0 0 .0 0 .0 

IJRTER RESIDURLS (LBS) MININS'MRMUFRCTUR^NS 

44:378 O:* 190.190 0.533 7696.496 

SULFIDE FLDURIDE TDTRL IRON DISSOLVED 1^°" ^'"^ 
3.055 203.645 127.278 •*-':*- ,IL-
0.429 0.0 0.0 O.U 19.U9C 

NITBHTF LERD MRMGRMESE TDS BOD 5 
NITRRTE LERD ^^^^ 259193.437 O.U 

152: ?33 ?:061 0.0 0.0 81.3,U 
HERVY METRLS COD TOTRL CHROMIUM HEXRVLNT CHRM.^ BRRIUM ^̂ ^ ̂ _̂ ^ 

fifi 0.0 0.0 •"*• 

1:1 568.212 1.305 0.021 
RRSENIC RLKRLIMITY POTRSSIUM ^̂  SULFRTE ^̂  ̂  

l:T'' . 1465:475 3543:?84 173^925 
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Table A.29 Rapid Rail Earth Ttinnel Center City R.O.W., Materials, 
Energy and Residuals 

BILL DF MRTERIRLS (TONS) 

STEEL CEMENT RSPHRLT COPPER PORCELRIN 
11304.000 3158.000 0.0 0.0 9.000 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 19432.000 126710.000 

FUELS (MILLIDMS DF BTUS) OFF-SITE.ON-SITE 

CDRL FUEL DIL NATURAL GRS LPG 
251159.500 28046.332 139617.937 0.0 

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

DIESEL GRSDLINE ELECTRICITY DTHER 
1187.057 355.608 44810.789 0.0 

49318.621 44549. 0'='4 - 137350.437 0.0 

RIR RESIDURLS (LB-SJ DFF-SITE.'OM-SITE 

PRRTICULRTES NDX SDX HYDROCARBONS CARBON MONOXIDE 
£49678.437 4638£3.£50 45122.359 22300.102 298557.312 

7684.844 163639.000 10669.770 68753.625 532267.250 

,V.DEHYDES GAS FLDURIDES PARTIC. FLOUR. AMMDMIR ORGANIC ACIDS 
£6-663 19£-168 29.390 852.321 13.022 

1066.733 0.0 0.0 0.0 1066.733 

HERVY METRLS CDPPER SULFIDE LEAD SULFIDE 
0. 0 0. 0 0. 0 

URTEP RESIDURLS (LBS) MINING.MANUFACTURING 

RMMONIR CYANIDE D AND G PHENOL 
1214.049 212.515 130.901 
47.873 0.0 203.005 

:ULFIDE FLDURIDE TDTRL IRDM DISSOLVED IRON ZINC 
3.256 217.037 135.648 79.128 0.0 
0.465 0.0 0.0 0.0 20.347 

NITRRTE LERD MRMGRMESE TDS BDD 5 
0-0 0.0 38.434 279603.625 " 0.0 

162.777 1.130 0.0 0.0 87.766 

HERVY METRLS COD TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0-0 0.0 0.0 0.0 20.538 
0-U 612.956 1.408 0.023 0.0 

ARSENIC RLKRLINITY POTRSSIUM SULFRTE 
0-456 0-0 0.0 0.0 
0.0 1736.900 4200.137 2052:700 

TSS 
32.621 
0.574 

38998.63 
9021. 29' 
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Table A.30 Rapid Rail Earth Tunnel C.B.D. R.O.W., Materials, 
Energy and Residuals 

BUI OF MRTERIRLS (TOMS) 

STEEL CEMEMT RSPHRLT COPPER PDRCELRIM 
11304.000 3158.000 0.0 0.0 9.000 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 1943£.000 126710.000 

FUELS (MILLIDMS DF BTUS) DFF-SITE^DM-SITE 

CQRL FUEL OIL MRTURRL SRS LPG 
283749.937 32019.887 158506.500 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY OTHER 
1557.986 466.728 51085.117 0.0 

56862.562 49986.336 156107.562 0.0 

RIR RESIDURLS (LBS) OFF-SITE'DN-SITE 

PRRTICULRTES NOX SOX HYDRDCRRBDNS CRRBDN MONOXIDE 
3n46ft.625 522776.812 54752.297 25087.941 335661.687 

8779.020 187678.187 12268.80. 77551.750 599703.937 

ALDEHYDE^ GRS FLDURIDES PRRTIC. FLOUR, RMMDMIR ORGRMIC RCIDS 
SI 148 ' 215.883 33.017 957.504 15.382 

1££9:903 0.0 0.0 0.0 1229.903 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

URTER RESIDURLS (LBS) MIMING^MRMUFRCTURING 

RMMDMR CYRNIDE ORNDG PHENOL TSS ^„^^,^^. 
1363 R72 238.741 147.607 36.661 50440.3d4 
•j;.;,, 0.0 228.437 0.654 11670.453 

-SULFIDE FLDURIDE TDTRL IRDM DISSOLVED IRON ZINC 
3^57 243.821 152.388 88.893 0.0 
0:527 0.0 0.0 0.0 £2.858 

NITRRTE LERD MRMGRMESE TDS BOD 5 
0 0 0.0 43.177 318270.687 

182:865 i.£70 0.0 0.0 99.904 

HERVY METRLS CDD TOTRL CHROMIUM HEXRVLNT CHRM BRRIUM 
0 |-| O.O 0.0 U.O cLJ.3,^ 
o:o 697.723 1-603 0-026 0-0 

RRSEMIC RLKRLINITY POTRSSIUM SULFRTE 
0 519 0.0 0.0 O.U 
0 0 2279.750 5512.848 2694.250 
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Table A.31 Commuter Rail At-Grade Suburban R.O.VT., Materials, 
Energy and Residuals 

BILL OF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
1078.000 871.000 0.0 5.000 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
12.250 13272.000 11555.000 

FUELS (MILLIONS OF BTUS) DFF-SITE.^DM-SITE 

COAL FUEL OIL NATURAL GRS LPG 
25311.785 3213.374 14691.777 0.0 

0.0 0.0 0.0 0.0 

DIESEL GASOLINE ELECTRICITY DTHER 
775.596 229.377 5003.883 4.215 

5577.238 3937.629 1419.830 0.0 

AIR RESIDURLS (LBS) DFF-SITE.DN-SITE 

PRRTICULRTES NDX SDX HYDROCRRBONS CARBON MOMDXIDE 
157108.500 45165.074 7949.824 2128.958 28302.254 

840.500 17713.090 1180.195 6401.957 49022.238 

ALDEHYDES GAS FLDURIDES PRRTIC. FLOUR. RMMDMIR ORGANIC RCIDS 
3.597 18.064 £.763 80.119 1.911 

120.632 0.0 0.0 0.0 120.632 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0.660 1£0.500 49.700 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MIMINS.MRNUFRCTURIMG 

RMMONIR CYRNIDE 0 RND G PHENOL TSS 
114.122 19.977 15.373 3.145 9901.238 

5.483 0.0 £1.564 0.128 2258.506 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZINC 
0.306 20.402 1£.751 7.438 0.0 
0.068 0.0 0.0 0.0 1.913 

NITRRTE LEAD MANGANESE TDS BDD 5 
0.0 0.0 3.613 48921.934 4.420 

15.301 0.106 0.0 3.390 13.936 

HEAVY METALS CDD TOTRL CHROMIUM HEXRVLNT CHRM. BARIUM 
0.013 0.0 0.0 0.0 3.5='4 
3.600 113.974 0.227 0.002 0.0 

ARSENIC ALKALINITY POTASSIUM SULFHTE 
0.080 0.0 0.0 0.0 
0.0 463.204 1120.112 547.423 
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Table A.32 Commuter Rail At-Grade Center City R.O.W., Materials, 

Energy and Residuals 

BILL OF MRTERIRLS (TDMS) 

TTEEL CEMEMT ' RSPHRLT CDPPER PORCELRIN 
2005.000 1869.000 0.0 5.000 0.400 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
12.250 19409.000 11582.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^OM-SITE 

CDRL FUEL DIL MRTURRL SRS LPS 
4flOfl8.930 6178.262 28347.930 0.0 

0.0 0.0 0.0 0.0 

DIESEL SRSDLINE ELECTRICITY DTHER 
1155.125 343.075 9649.559 4.215 
8194.934 6508.832 1419.830 O.U 

RIR RESIDURLS (LBS) DFF-SITE^ON-SITE 

P R R l T c u ^ R ^ r ' N O r ^ SD^ HYDROCRRBONS CRRBDN "aN°«»E 
216618.375 85663.625 16776.320 •»'•' ..645 5^;i'-5f,n 

1329.909 26547.387 1751.476 10309.125 .93.1.500 

RLDEHYDES SRS FLDURIDES PRRTIC. FLDUR. RMMONIR DRSRNIC M I O S 
• 7.300 33.952 5.193 150.58. ,--";;! 
177.252 0.0 0-0 0-0 1.. - i52 

HEAVY METALS CDPPER SULFIDE LEAD SULFIDE 
0.660 120.500 49.700 
0.0 0.0 0.0 

UATER RESIDUALS (LBS) MININS^MANUFRCTURIMG 

RMMDM7R"""lY;;;Dr'""''T^^ 5 ^̂ ^̂ "̂ENDL _̂̂ _̂ TSS ^^^^^_^^^ 

tiV^ O'.V 37.648 0.159 4928.723 

SULFIDE FLDURIDE , .TDTRL IRON DISSOLVED .RDM ZINC _̂.̂  

0.575 38.34fc 23.9fc6 ;" ;, -. 5Q5 
- ^. r. n o 0.0 -i. -)70 0. 093 0.0 u.u 

NITBRTP LERD MRMGRMESE m i ""'•• - _..-.,, 
NITRATE LtMU ^̂ ^̂  ^ _ ^ ^ 64378.102 4.4iO 

MRMGRNESE TDS BDI' 5 
,-, n n u 6.790 64378.102 

28:759 0:200 0.0 3.390 18.78« 

HERVY METRLS COD TOTRL CHROMIUM HEXRVLMT CHRM BRRIUM 

^ ^ i4?:^58 S:^o5 o:So4 

RRSENIC RLKRLIMITY PDTRSSIUM SULFATE 
0 105 0.0 0.0 O.U 
0:0 1018.974 2464.064 1204. d4c: 
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Table A. 33 Commuter Rail At-Grade C.B.D. R.O.W., Materials 
Energy and Residuals 

BILL DF MATERIALS (TOMS) 

STEEL CEMENT ASPHALT COPPER PORCELRIN 
3574.000 3576.000 0.0 5.000 0.400 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
12.250 29910.000 12250.000 

FUELS (MILLIONS DF BTUS) OFF-SITE^DN-SITE 

CDRL FUEL DIL NRTURRL GRS LPG 
86567.687 11196.578 51441.187 0.0 

0. 0 0. 0 0.0 0.0 

DIESEL GASOLINE ELECTRICITY DTHER 
1802.724 537.078 17510.984 4.215 

12531.051 10808.184 1419.830 0.0 

ATR RESIDUALS (LBS) DFF-SITE^OM-SITE 

PARTICULATES NDX SDX HYDROCARBONS CARBDN MDNDXIDE 
317979.250 154045.000 31793.598 7205.301 95517.625 

2145.387 41210.070 2698.750 16831.426 130052.625 

MLDFHYDFS GRS FLDURIDES PRRTIC. FLOUR. RMMDMIR ORGRMIC ACIDS 
15.585 60.758 9.292 269.479 7.365 

£71.039 0.0 0.0 0.0 271.039 

HEAVY METALS CDPPER SULFIDE LERD SULFIDE 
0.66 0 12 0.500 49.700 
0. 0 0. 0 0. 0 

URTFR RFSIDURLS (LBS) MINING^MRNUFRCTURIMG 

RMMDNIR CYRMIDE D AND G PHENOL TSS 
383.847 67.191 41.678 10.320 4105£.418 
12.533 0.0 64.753 0.212 9481.203 

ILILFIDE FLDURIDE TOTAL IROM DISSDLVED IRON ZINC 
1•0£9 68.6£1 4£.888 25.018 0.0 
0.136 0.0 0.0 0.0 6.433 

NITRRTE LEAD MANGANESE TDS BOD 5 
0.0 0.0 12.152 90100.562 4.420 

51.466 0.357 0.0 3.390 26.862 

HERVY METRLS CDD TOTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.013 0.0 0.0 0.0 6.619 
3.60 0 2 04.247 0.434 0.0 06 0.0 

RRSENIC RLKRLINITY PDTRSSIUM SULFATE 
0.147 0.0 0.0 0.0 
0.0 1966.800 4756.074 £324.400 
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Table A.34 Highway Aerial Suburban R.O.W., Materials, Energy 

and Residuals 

BILL OF MATERIALS (TDMS) 

^TEEL CEMEMT ASPHALT CDPPER PORCELAIN 
27.9.000 2913.000 0.0 0.0 0.0 

UDDD (MCF) AiSGREGATES EXCAVATION (CY) 
0.0 17917.000 10560.000 

FUELS (MILLIONS DF BTUS) OFF-SITE/ON-SITE 

roRL FUEL DIL NATURAL GRS LPG 
66193.062 860£.531 39652.887 U.O 

0.0 0.0 0.0 0.0 

DIESEL SRSDLINE ELECTRICITY OTHER 
1094.533 327.893 13481.691 0.0 
6720.477 6692.754 0.0 0.0 

RIR RESIDURLS (LBS) DFF-SITE.DN-SITE 

P R R ^ K U ^ R T ^ r ' ^ D r ' io^ HYDRDCRRBDNS CARBON yDMDX>»E,., 
1-1741 ft75 117745.562 25496.543 549.-I. 141 72751.uuu 

1267:379 2274^:508 1468.865 10145.324 78846.750 

ADEHYDES SAS FLDURIDES PARTIC. FLDUR. AMMONIA „, °*'̂ '*""̂ ^ '*"""846 
10 -PO 46 223 7.069 205.013 ...B4e 

1^5:360 <>.<> 0.0 0.0 145.360 

HEAVY METALS CDPPER SULFIDE LEAIi SULFIDE 
fi.O 0.0 0.0 
0. 0 0. 0 0. 0 

URTER RESIDUALS (LBS) MINING.MANUFRCTURIMS , 

RMMDNIR CYRMIDE O R N D G PHENOL , „ J " - 33202 043 
9̂;- o?0 51.117 £7.866 < . . 5i ^t.-^ZZ, 

'^^:^^i' -);X 46.337 0.082 .696.5.1 

•SULFIDE FLDURIDE TDTRL IRON DISSOLVED j^D", 2'"^ 

^I'T 'o-r o: ̂' 4:894 
0.066 0.0 u. u 

NITBRTC- LERD MRMGRNESE TDS »DI' 5 

NITRATE Ltnii 39953.994 0.0 

,^:;'54 i\i7z O-.r-
HERVY METALS CDD TOTAL CHROMIUM HEXAVLNT CHRM. BARIUM ^_^^^ 

S:S 8?:588 0:201 0.003 0.0 
ARSENIC ALKALINITY POTASSIUM SULFATE 

0 065 0.0 0.0 "• u 
l:T 1602.150 3874.290 1893.450 
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Table A.35 Highway Aerial Center City R.O.W., Materials, Energy 
and Residuals 

BILL DF MATERIALS (TONS) 

STEEL CEMEMT ASPHALT CDPPER PORCELRIN 
2719.000 2913.000 0.0 0.0 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 17917.000 10560.000 

FUELS (MILLIONS DF BTUS) DFF-SITE'DM-SITE 

CDRL FUEL DIL NRTURRL GRS LPS 
66195.062 8602.531 39652.887 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSDLINE ELECTRICITY OTHER 
1094.533 327.893 13481.691 0.0 
6891.230 6766.039 0.0 0.0 

RIR RESIDURLS (LBS) OFF-SITE^DN-SITE 

PRRTICULRTES NOX SDX HYDRDCRRBDNS CRRBDM MDNDXIDE 
171741.875 117745.562 25496.543 5493.141 72751.000 

1288.074 23254.777 1505.864 10282.336 79867.750 

,3LDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMONIR ORSRNIC RCIDS 
10.720 46.223 7.069 205.013 5.846 

149.055 0.0 0.0 0.0 149.053 

HEAVY METRLS CDPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0.0 0.0 0.0 

URTER RESIDUALS 'LBS) MINING'MANUFACTURING 

RMMDNTR CYRNIDE 0 RND G PHENOL TSS 
29£.020 51.117 27.962 7.754 33203.297 

6.965 0.0 46.403 0.084 7698.684 

SULFIDE FLDURIDE TDTRL IROM DISSOLVED IRDM ZINC 
0.785 52.205 32.628 19.033 0.0 
0.067 0.0 0.0 0.0 4.894 

NITRRTE LERD MANGANESE TDS BDD 5 
0.0 0.0 9.245 40680.898 0.0 

3a. 154 0.272 0.0 0.0 12.770 

HEAVY METRLS CDD TOTAL CHROMIUM HEXAVLNT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 2.988 
0.0 89.182 0.205 0.003 0.0 

ARSENIC ALKALINITY POTRSSIUM SULFRTE 
0. 066 0.0 0.0 0.0 
0.0 1602.150 3874.290 1893.450 
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Table A.36 Highway Aerial C.B.D. R.O.W., Materials, Energy 

and Residuals 

BILL DF MRTERIRLS (TDMS) 

STEEL CEMEMT RSPHRLT CDPPER PORCELRIN 
2719.000 2913.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 17917.000 10560.000 

FUELS (MILLIONS DF BTUS) DFF-SITE^DM-SITE 

CDRL FUEL DIL MRTURRL GRS LPG 
66193.062 8602.531 39652.887 0.0 

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

DIESEL GRSDLINE E L E C T R I C I T Y DTHER 

1094.533 3 2 7 . 8 9 3 13481.691 0.0 

7 0 6 6 . 0 0 0 6 8 4 1 . 0 1 6 0.0 0.0 

RIR RESIDURLS (LBS) O F F - S I T E ^ O M - S I T E 

PRRTICIILRTE-: MDX SDX H Y D R O C R R B O N S CRRBDN MONOXIDE 

171741.875 117745.562 2 5 4 9 6 . 5 4 3 5493.141 72751.000 
1309.253 2 3 7 7 4 . 9 8 4 1539.685 10422.527 80912.437 

ADEHYDE'^ GR^ F L D U R I D E S PRRTIC. FLDUR. RMMONIR DRSRNIC RCIDS 
10 720 46.223 7.069 205.013 5.846 

152:833 0.0 0.0 0.0 152.833 

HERVY MFTRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
o:o 0.0 0.0 

IJRTER RESIDURLS (LBS) M I M I N S ^ M R M U F R C T U R I N S 

TSS 
7.757 
0. 085 

33204.58£ 
7698.836 

RMMDMIR CYRNIDE 0 AND S PHENOL 
£92.020 51.117 28.061 

7.093 0.0 46.471 

•JULFIDE FLDURIDE TOTAL IROM DISSDLVED IRON ZINC 
0.7ft3 52.205 32.628 19.033 0.0 
0.069 0.0 0.0 U.O 4.B94 

NITRATE LERD MANGANESE TDS ^^J'°^ ^ ,- ,-, 
r,.n 0.0 9.245 4 1 4 2 4 . 8 2 0 0.0 

39:154 0.272 0.0 0.0 13.003 

HEAVY METAL'^ COD TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0 0 " 0.0 0.0 0.0 3.043 
f , ] ; , 90.813 0.209 0.003 O.U 

ARSENIC RLKRLINITY POTRSSIUM SULFRTE 
0.068 0.0 0.0 0.0 
O.o" 1602.150 3874.290 1893.450 
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Table A. 37 Highway At-Grade Suburban R.O.W., Materials, Energy 
and Residuals 

BILL DF MRTERIRLS (TONS) 

STEEL CEMENT RSPHRLT COPPER 
317.000 1107.000 42.000 

PORCELRIN 
0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 25112.000 26400.000 

FUELS (MILLIONS DF BTUS) DFF-SITE'ON-SITE 

CDRL FUEL DIL NRTURRL SRS LPS 
4752.516 1113.374 3751.397 

0. 0 0.0 0.0 
0. 0 
0.0 

DIESEL GRSDLINE ELECTRICITY DTHER 
1378.843 406.196 1503.660 0.0 
2358.126 1370.324 0.0 0.0 

RIR RESIDURLS (LBS) DFF-SITE.DN-SITE 

SDX PRRTICULRTES NDX 
9*145.687 
1045.872 

HYDRDCRRBDNS CRRBDN MDNDXIDE 
7122.785 6128.559 278.760 3401.671 
7277.230 491.931 2339.224 17736.887 

/ALDEHYDES SRS FLDURIDES PRRTIC. FLOUR, RMMDMIR 
2.778 1.959 0.300 

51.0 05 0.0 0.0 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0.0 0.0 0.0 

DRGRNIC RCIDS 
8.691 1.156 

URTER RESIDURLS (LBS) MINING.MRNLIFRCTURING 

RMMONIR 
12. 
2, 

CYRNIDE 
, 379 
. 028 

2. 
0. 

16; 
0 

0 RND G 
2. 
3. 

PHEMOL 
.975 
.118 

0. 
0. 

TSS 
.376 
, 031 

35 043 
2181 

. £93 

.782 

SUL FIDE FLOUR IDE 
0. 0 5 5 
0. 023 

NITRRTE LERD 
0. 0 
1.660 

HERVY METRLS COD 
0.0 
0.0 

TDTRL IRON DISSDLVED IRON ZINC 
£.£13 1.383 0.807 0.0 
0.0 0.0 0.0 0.207 

MRMGRMESE TDS BDD 5 
0.0 0.392 15221.9£6 0.0 
0. 012 0. 0 0. 0 4.494 

TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.0 0.0 0.0 1.118 

£9.345 0.073 0.001 0.0 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0- 025 0. 0 0. 0 0. 0 
0.0 464.436 1123.092 548.879 
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Table A.38 Highway At-Grade Center City R.O.W., Materials, Energy 
and Residuals 

BILL DF MRTERIRLS (TDMS) 

.Tfll CEMEMT RSPHRLT COPPER PDRCELRIM 
317.000 1107.000 42.000 0.0 0.0 

UDOD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 25112.000 26400.000 

FUELS (MILLIONS OF BTUS) OFF-SITE/DN-SITE 

TORL" FUEL DIL MRTURRL SRS LPS 
6453.207 1342.491 4789.801 0.0 

0.0 0.0 0.0 0.0 

DIE-̂ EL SRSDLINE ELECTRICITY OTHER 
1412.166 -416.179 1861.272 0.0 
£964.391 1737.621 0.0 0.0 

RIR RESIDURLS (LBS) 0FF-SITE.DN-S1TE 

PRR;icu:R;;r;o; so; " HYDROCRRBDNS CRRBDN MONOXIDE 

'"^^^m '^^•:^ ^t^-^ ^•^> "^- '^" 
ALDEHYDES ^ S R S FLDURIDES^ ̂ ^PRRTIC. FLDUR^__._^RMMDNIR ^̂ ^ ̂ ^^°''^'^""^ ' ' " K 3 2 2 

64:iT8 o:o" o:o 0:0 64.118 
HFRVY METRLS CDPPER SULFIDE LERD SULFIDE 

0. 0 
0.0 

0. 0 
0.0 0.0 

URTER RFSIDURLS (LBS) MIMINS-MRMUFRCTURINS ^ 

RMMDNT; C^^ID^ ~'~"n AND S „/"^"°^ ,.576'" 36052.492 

'^:^-: V.T 4:«1 0.037 2415.344 

SULFIDE FLDURIDE TOTAL IRON _ DISSDLVED 1^°" ^l"'"-
0.053 3.521 ii-£01 1-f^* ,:, 3 3,-, 
0.027 0.0 O.U 0-0 -•--• 

NTTRATF LERD MRMGRNESE TDS ^-J^^' "' n n 

NITRATE LEAD ^_^g3 18121.879 0.0 

^ : 6 4 1 0 : 0 1 8 0 . 0 

HERVY METRLS CDD TOTRL CHROMIUM HEXRVLMT CHRM.̂  BRRIUM _̂_̂ _̂ _ 

VX 35:702 S : L 0:001 
ARSENIC ALKALINITY POTRSSIUM SULFRTE 

0.030 0 .0 0 .0 0 .0 

0. 0 
5 , 3 1 1 9 9 1 2 4 1 . 0 0 9 6 0 6 . 5 0 8 
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Table A. 39 Highway At-Grade C.B.D. R.O.W., Materials, Energy 
and Residuals 

BILL DF MRTERIRLS (TONS) 

rTEEL CEMEMT RSPHRLT COPPER 
317.000 1107.000 42.000 

UDDD (MCF) RSGREGRTES EXCRVRTIDM (CY) 
0.0 25112.000 26400.000 

PDRCELRIM 

FUELS (MILLIONS DF BTUS) OFF-SITE^ON-SITE 

RL FUEL DIL 
9331.301 

0.0 

NRTURRL SRS LPS 
1730.226 6547.105 

0.0 0.0 

DIESEL SRSDLINE ELECTRICITY OTHER 
1468.557 433.072 2466.461 
3704.872 2236.584 0.0 

0. 0 
0. 0 

0. 0 
O.U 

RIR RESIDURLS (LBS) OFF-SITE^DN-SITE 

PRRTICULRTES NDX SOX HYDROCRRBONS CRRBDN MONOXIDE 
112010.375 15186.031 8135.391 651.812 8327.203 

1245 804 11493.551 774.885 3779.578 £8715.863 

;M_DEHVDFS SRS FLDURIDES PRRTIC. FLOUR. RMMDMIR 
3.586 5.077 0.777 

80.134 0.0 0.0 

HERVY METRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

ORSAMIC RCIDS 
22.519 
0. 0 

1.604 
8 0. 134 

URTER RESIDURLS (LBS) MINING.MRNUFRCTURINS 

RMMDNIR 

SULFIDE 

NITRATE 

CYANIDE 
32.076 
3. 156 

FLDURIDE 
0. 086 
0. 033 

LEAD 
0. 0 
4.301 

HFRVY MFTRLS CDD 
0. 0 
0. 0 

5. 

5. 
0. 

0. 
0. 

0. 
43. 

0 RMD S 
615 
0 

TDTRL IRDM 
734 
0 

MRMGRMESE 
0 
030 

PHENOL TSS 
5.372 0.912 
6.599 0.045 

DISSDLVED IRON ZINC 
3.584 2.091 
0.0 0.0 

TDS BDD 5 
1.015 21813.801 
0.0 0. 0 

TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
, 0 0. 0 0. 0 
,796 0.106 0.001 

37758. 
281 0. 

0. 
0. 

0. 
6. 

1. 
0, 

281 
351 

, 0 
, 53S 

^563 

,6 02 
. 0 

RRSENIC RLKRLINITY POTRSSIUM SULFRTE 
0. 056 0. 0 0. 0 0. 0 
0.0 595.721 1440.562 704.034 
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Table A.40 Highway Open Cut Suburban R.O.W., Materials, Energy 
and Residuals 

BILL DF MRTERIRLS (TOMS) 

cTEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
317.000 1107.000 42.000 0.0 

UDOD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 25112.000 100880.000 

FUELS (MILLIDMS DF BTUS) OFF-SITE.^DN-SITE 

C D R r " FUFL DIL NRTURRL SRS LPS 
4752.516 1113.374 3751.397 0.0 

0.0 0.0 0.0 0.0 

DIESEL SRSDLIME ELECTRICITY DTHER 
1378.843 406.196 1503.660 0.0 
4766.059 2402.616 0.0 0.0 

RIR RESIDURLS (LBS) OFF-SITE'ON-SITE 

•,337:|£e 14443.953 985.447 4269. »71 3<;lcd.«91 

ALDEHYDE- GAS FLDURIDES PRRTIC. FLOUR. RMMONIR . ., °^^'^'^ '^'f 156 

103: 087 o:o-- 0.0 0.0 103.08. 

HEAVY MFTRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0.0 0.0 
0.0 0.0 0.0 

URTER RESIDURLS (LBS) MINIM6.MRNUFRCTURINS 

RMMDNIR C Y ^ I D E 0 RND S . P**"̂ '- , .^,/^^ 35060.969 

'l:%l IT 4:053 0:052 il83.888 

SULFIDE FLDURIDE TOTRL IRDM ^ ^^_^DISSDLVED I^M^^^ZIMC ^ _ ̂.̂  

o'o'"' o:0 ' o:o 0.207 0. 033 
0. 040 

NITRRTF LERD MRMSRMESE TDS . . .'^°^' '' ,, ,, 
n 0 0 0 0.392 25469.33d O.U 
i:660 0.012 0.0 0.0 (-.11 

HERVY METRLS CDD . TDTfC CHROMIUM HEXRVLNT CHRM. BARIUM ^_^^^ 

0.0 0.0 0 

0. 0 
51:809 0.124 0.002 

ARSENIC RLKRLIMITY PDTRSSIUM SULFRTE 

- r 462:^36 11£3:092 54^:.79 

0. 0 
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Table A.41 Highway Open Cut Center City R.O.W., Materials, Energy 
and Residuals 

BILL OF MATERIALS (TDMS) 

STEEL CEMENT fiSPHALT CDPPER PORCELAIN 
317.000 1107.000 42.000 0.0 

UDDD (MCF) RSGREGRTES EXCAVATION (CY) 
0.0 25112.000 100880.000 

FUELS (MILLIONS DF BTUS) OFF-SITE^DN-SITE 

COAL FUEL DIL NATURAL GAS LPG 
6453.207 1342.491 4789.801 0.0 

0.0 0.0 0.0 0.0 

DIESEL GASOLINE ELECTRICITY DTHER 
1412.166 416.179 1861.272 0.0 
6576.664 3286.805 0.0 0.0 

AIR RESIDUALS (LBS) DFF-SITE.DN-SITE 

PARTICULATES NDX SDX HYDROCARBONS CARBDN MONOXIDE 
104261.625 10117.707 6873.953 417.322 5231.152 

1570.737 19910.586 1359.128 5856.336 44036.352 

RLDFHYDFS GRS FLDURIDES PARTIC. FLDUR. AMMONIA ORGANIC ACIDS 
3.078 5.117 0.477 13.827 1.322 

142.249 0.0 0.0 0.0 142.249 

HERVY METRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0. 0 0.0 0.0 

URTFR RESIDUALS (LBS) MI MING.MANUFACTURING 

AMMONIA CYANIDE 0 AND G PHENOL 
19.695 3.448 5.964 
5.156 0.0 5.856 

SULFIDE FLDURIDE TOTRL IRON DISSDLVED IRON ZIMC 
0.055 3.521 2.201 1.284 0.0 
0.053 0.0 0.0 0.0 0.330 

NITRATE LEAD MANGANESE TDS BOD 5 
0-0 0.0 0.623 33496.309 0.0 
'̂•641 0.018 0.0 0.0 10.230 

HFRVY MFTRLS CDD TOTRL CHROMIUM HEXRVLNT CHRM. BARIUM 
0-0 0.0 0.0 0.0 2.461 
0.0 69.406 0.165 0.002 0.0 

ARSENIC RLKRLINITY PDTRSSIUM SULFRTE 
0.055 0.0 0.0 0.0 
0.0 513.199 1241.009 606.508 

TSS 
0.63 0 
0. 069 

36079 .012 
2418 .502 
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Table A.42 Highway Open Cut C.B.D., R.O.W., Materials. Energy 
and Residuals 

BILL OF MRTERIRLS (TDMS) 

.TEEL CEMENT RSPHRLT CDPPER PORCELRIN 
317.000 1107.000 42.000 0.0 O.U 

UDDD (MCF) RGGRESRTES EXCRVRTIDM (CY) 
0.0 25112.000 100880.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^DM-SITE 

roRL FUEL OIL NRTURRL GRS LPS 
9331.301 1730.226 6547.105 0.0 
"o . o 0.0 0.0 0.0 

DIESEL GRSDLINE ELECTRICITY DTHER 
1468.557 433.072 2466.461 0.0 
8549.789 4314.574 0.0 0.0 

RIR RESIDURLS (LBS) OFF-SITE^DN-SITE 

PRRTlcU^R^Er'^OX SO: " HYDROCRRBONS CRRBDM "QMD^^E 

112919.375 15186.031 8135.391 4^i-!io ^-^-1 OQO 
1832.987 25914.148 . 1767.892 7665.348 5.6,1.090 

ALDEHYDES GRS FLDURIDES PRRTIC. FLOUR. RMMONIR D^^eRMIC ^^-^f^^^ 
3.586 5.077 0.777 .";, 194'927 

184.927 0.0 0.0 U.O 184.9.:. 

HFRVY MFTRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

URTFR RESIDURLS (LBS) MIMING.MRNUFRCTURINS 

RMMD N T R CYRNIDE ' D RMD G . „/"^"°'- 0.983''''' 37793.844 

^l:^ IT I'.llt 0.087 2814.587 

SULFIDE FLDURIDE TOTRL IRON DISSOLVED >«!« 21"^ 
0.086 5.734 3.584 2. 91 0. 
0.068 0.0 0.0 U.O U.S-^S 

NITBBTF LERD MRMGRNESE TDS BDD 5 
NITRRTE LERD ^_^^^ 42435.078 -

4:301 0.030 0.0 0.0 1..U.6 

HERVY METRLS COD TOTRL CHROMIUM HEXRVLMT CHRM BRRIUM 

1:1 89:So2 S:^io 0:003 
RRSENIC RLKRLINITY POTASSIUM SULFRTE 

0 .069 0 .0 0 .0 7 n 4 , ) 3 4 
n\o 595.721 1440.562 704.034 
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Table A,43 Highway Cut and Cover Suburban R.O.W., Materials, 
Energy and Residuals 

BILL DF MATERIALS (TOMS) 

TTEEL CEMENT ASPHALT CDPPER PORCELRIN 
1985.000 5009.000 0.0 0.0 

UDDD (MCF) AGGREGATES EXCRVRTIDM (CY) 
0.0 30823.000 190100.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^ON-SITE 

COAL FUEL DIL NATURAL GAS LPG 
56106.508 8779.273 37215.141 0.0 

0. 0 0.0 0.0 0. 0 

DIESEL GASOLINE ELECTRICITY DTHER 
1882.905 564.063 13491.359 0.0 

17897.574 14694.676 0.0 0.0 

RIR RESIDURLS (LBS) OFF-SITE'DN-SITE 

PRRTiruLRTE' NDX SDX HYDROCRRBONS CARBDN MONOXIDE 
274875.500 94232.312 38213.816 4183.199 54 367.051 

31-1(13.£53 583£4.£19 3836.698 £3113.363 178£13.81£ 

.ILDEHYDFS GAS FLDURIDES PARTIC. FLDUR. AMMONIA ORGANIC ACIDS 
13.5Q1 33.745 5.161 149.669 7.899 

387.114 0.0 0.0 0.0 387.114 

HEAVY METALS CDPPER SULFIDE LEAD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

URTFR RESIDURLS (LBS) MININS.MANUFACTURIMS 

TSS 
5 .895 
0. 199 

56 535. 
13 041. 

. 008 

.945 

AMMONIA CYANIDE D AND G PHEMDL 
213 .189 37 .318 £9 .349 

16.6££ 0.0 40 .030 

SULFIDE FLDURIDE TOTAL IRON DISSDLVED IRON ZINC 
0.572 38.112 23.820 13.895 0.0 
0.161 0.0 0.0 0.0 3.573 

NITRATE LEAD MANGANESE TDS BDD 5 
0.0 0.0 6 .749 97082.500 0.0 

28.584 0.198 0.0 0.0 30.474 

HERVY METRLS CDD TDTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 7.131 
0. n 212.827 0.489 0.008 0.0 

RRSFNir RLKRLINITY PDTRSSIUM SULFRTE 
0.158 0.0 0.0 0.0 
0.0 £754.950 6661.969 3255.850 
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Table A.44 Highway Cut and Cover Center City, R.O.W., Materials, 

Energy and Residuals 

BILL OF MRTERIRLS (TONS) 

STEEL CEMEMT RSPHRLT CDPPER PORCELRIN 
1985.000 5009.000 0.0 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
O.O 30823.000 190100.000 

FUELS (MILLIONS OF BTUS) DFF-SITE^ON-SITE 

CORL FUEL DIL NRTURRL SRS LPS 
56106.508 8779.273 37215.141 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY DTHER 
1882.905 564.063 13491.359 0.0 

20971.492 16015.969 0.0 0.0 

RIR RESIDURLS (LBS) DFF-SITE^DN-SITE 

P R R T T C H L R T E S NO)'' SOX HYDRDCRRBDNS CRRBDN MDNDXIDE 
274875.500 • 94232.312 38213.816 4183.199 54367.051 

3375.799 67474.125 4466.742 25579.844 1965^3.875 

* DEHYDFS GRS FLDURIDES PRRTIC. FLDUR. RMMONIR ORGRMIC RCIDS 
r, 5=.i ' 35.745 5.161 149.669 7.899 

453:601 'o.o " 0.0 0.0 453.601 

HFRVY METRLS COPPER SULFIDE LERD SULFIDE 
,-,. ,-| 0. 0 0. 0 
o: 0 0.0 0. 0 

URTER RESIDURLS (LBS) MININS'MRNUFRCTURIMS . 

RMMDN I A " CYRMIDE 0 RMD G PHEMDL ISS 
213 16R 37.518 31.085 5.940 56^5..5 8 
,8:865 0.0 41.225 0.226 13044.6^9 

-IILFIDE FLDURIDE TDTRL IRON DISSOLVED IRDM ZINC 
0 572 38.112 23.820 13.89.. O.U_^ 
0:i82 0.0 0.0 0.0 3. .'.3 

NITRRTE LERD MRMGRMESE TDS BOD 5 
0.0 6.749 110168.500 0.0 

28.584 0.198 0.0 0.0 34...81 

HERVY METRLS COD TDTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
i-i ,-, 0.0 0.0 0.0 b.ovi 
(,;,:, 241.515 0.555 0.009 O.U 

RRSEMIC RLKRLINITY POTASSIUM SULFRTE 
0 180 0.0 0.0 0.0 
n 1-1 ' 2754.950 6661.969 3255.850 
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Table A.45 Highway Cut and Cover C.B.D., R.O.W., Materials, Energy 
and Residuals 

BILL OF MRTERIRLS (TONS) 

STEEL CEMEMT RSPHRLT CDPPER PORCELRIN 
1985.000 5009.000 0.0 0.0 

UDOD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 30823.000 190100.000 

FUELS (MILLIONS DF BTUS) DFF-SITE>ON-SITE 

CORL FUEL DIL NRTURRL GRS LPS 
56106.508 8779.273 37215.141 0.0 

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

DIESEL GRSDLINE ELECTRICITY DTHER 
1882.905 564.063 13491.359 0.0 

24117.652 17363.676 0.0 0.0 

=IIR RESIDURLS (LBS) DFF-SITE.DN-SITE 

PRRTICULRTES NOX SDX HYDRDCRRBDNS CRRBDN MDNDXIDE 
274875.500 '94252.312 38213.816 4183.199 54367.051 

3757.060 76838.750 5111.582 28103.555 215399.750 

ALDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR ORGRMIC RCIDS 
13.591 33.745 5.161 149.669 7.899 

521.651 0.0 0.0 0.0 521.651 

HEAVY METALS CDPPER SULFIDE LEAD SULFIDE 
0. 0 0. 0 0. 0 
0.0 Q. 0 0. 0 

URTFR RESIDUALS (LBS) MIMINS.MANUFACTURIN6 

RMMDNIR CYRNIDE D RND G PHENOL TSS 
213.189 37.318 32.861 5.986 
21.155 0.0 42.447 0.254 

SULFIDE FLDURIDE TOTAL IRON DISSDLVED IRON ZINC 
0.572 38.112 23.820 13.895 
0.205 0.0 0.0 0.0 

NITRATE LEAD MANGANESE TDS BOD 5 
0.0 0.0 6.749 123560.312 

28.584 0.198 0.0 0.0 

HEAVY METALS CDD TOTAL CHROMIUM HEXAVLNT CHRM. BARIUM 
0.0 0.0 0.0 0.0 
0.0 270.873 0.622 0.010 

RRSEMIC RLKRLIMITY POTASSIUM SULFATE 
0.202 0.0 0.0 0.0 
0.0 2754.950 6661.969 3255.850 

56380. 
13047. 

0. 

0. 
38. 

9. 
0. 

.672 
, 383 

.573 

, 0 
,785 

, 076 
. 0 
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Table A.46 Busway Aerial Suburban R.O.W., Materials, Energy 

and Residuals 

BILL OF MATERIALS (TONS) 

-TEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
2921.000 3129.000 0.0 0.0 0.0 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 19246.000 2178.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^DH-SITE 

rDRL FUEL OIL MRTURRL GRS LPS 
68651.312 8921.898 41125.238 0.0 . 

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

DIESEL GRSDLINE ELECTRICITY OTHER 
1135.125 340.053 13982.219 O.U 
6701.375 6835.828 0.0 0.0 

RIR RESIDUALS (LBS) DFF-SITE.DN-SITE 

PRR;Tcu[RT;r'NDX SDX HYDROCRRBDMS CRRBDM f;DMDXIDE 
17B110-6S7 122118.750 26442.234 569..1.6 <545_-i.--.l 

!283:046 Il798:5;6 1468.581 10318.789 80268.25 

ALDEHYDES SRS FLDURIDES PRRTIC. FLDUR. RMMONIR DRGRMIC M:IDS _ 
11 119 47 040 7.332 £12.6cie o. uec 

l U : U ? 0:0 0.0 0.0 144.947 

HEAVY METALS COPPER SULFIDE LEAD SULFIDE 
0 0 0. 0 0. 0 
0 :0 0 .0 0 .0 

UATER RESIDUALS (LBS) MIMIMG'MRMUFRCTURIMS ^ 

^""°^'^i;i;r^'"^'"^i:r°"^^'^'l:S'"'"°^ ,.,3/" 34431.562 
SULFIDE FLDURIDE TDTRL IRON DISSDLVED IRON ZIMC 

0.812 54.144 33.840 19..40 U. 
0.067 0.0 0.0 O.U -••0.6 

NITRRTE LERD MRMSRNESE TDS ^^^^^_^,J>°^ ^ 

40:608 0:282 0.0 0.0 1£.657 

HERVY MFTRLS CDD ^ TDTRL CHROMIUM HEXRVLMT CHRM.^ BRRIUM ^ ^ ^ ^ 

|:|;° 88:398 0:203 0.003 0.0 

RRSEMIC RLKRLIMITY PDTRSSIUM SULFRTE 

0.066 0.0 0.0 .,..?• ̂ ,-, 
r, 0 1661.550 4017.929 19b3.65u 
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Table A.47 Busway Aerial Center City R.O.W., Materials, Energy 
and Residuals 

BILL OF MRTERIRLS (TOMS) 

STEEL CEMENT RSPHRLT COPPER PORCELRIN 
2921.000 3129.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 19246.000 2178.000 

FUELS (MILLIONS DF BTUS) DFF-SITE^DN-SITE 

CDRL FUEL OIL NRTURRL SRS LPS 
71109.562 9241.270 42597.594 0.0 

0. 0 0. 0 0.0 0. 0 

DIESEL GRSOLIME ELECTRICITY OTHER 
1175.719 352.214 14482.750 0.0 
69*1.004 7111.273 0.0 0.0 

AIR RESIDUALS (LBS) DFF-SITE.-OM-SITE 

7.595 
0. 0 

220.243 
0.0 

6.279 
151.211 

PARTICULATES NDX SOX HYDROCARBONS CARBON MONOXIDE 
184479.562 126491.937 27387.926 5901.211 78155.625 

1336.120 23769.508 1531.572 10739.809 83534.437 

ALDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMONIR DRGRMIC RC:IDS 
11.516 49.657 

151.211 O.U 

HERVY METRLS COPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0.0 0.0 0.0 

URTER RESIDURLS (LBS) MINING.MAMUFACTURIMG 

RMMONIR CYRNI-DE D AND G PHENOL TSS 
313.715 54.915 29.815 8.324 35665.340 

7.192 0.0 49.695 0.086 8269.223 

SULFIDE FLDURIDE TOTAL IRDN DISSDLVED IRON ZINC 
0.841 56.083 35.052 20.447 0.0 
0.070 0.0 0.0 O.U 5.258 

NITRRTE LERD MRNGRNESE TDS 
0. 0 0. 0 9. 931 

42.062 0.292 0.0 

HERVY METRLS COD TOTRL CHROMIUM HEXRVLMT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 
0.0 92.088 0.212 0.003 

RPSFMic RLKRLIMITY POTRSSIUM SULFRTE 
0. 069 0. 0 0. 0 0. 0 
0.0 1720.950 4161.566 2033.850 

BDD 5 
42006.457 

0. 0 
0. 0 

13.186 
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Table A.48 Busway Aerial C.B.D. R.O.W., Materials, Energy 
and Residuals 

BILL OF MATERIAljS (TDMS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
2921.000 3129.000 0.0 0.0 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 19246.000 2178.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^OM-SITE 

COAL FUEL DIL NATURAL GAS LPS 
76026.062 9880.012 45542.305 0.0 

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

DIESEL GASOLINE ELECTRICITY DTHER 
1256.905 376.535 15483.809 0.0 
7538.422 7648.496 0.0 0.0 

AIR RESIDUALS (LBS> DFF-SITE.DN-SITE 

PARTICULATES MDX SDX HYDROCARBONS CRRBDN MDNDXIDE 
197217 250 135238.312 29279.309 6309.281 83560.250 

1438.410 25616.613 1651.029 11556.289 89876.312 

S L D E H Y D E S GAS F L D U R I D E S P R R T I C . FLDUR. RMMDMIR DRGRNIC ACIDS 
12 311 53.091 8.1£0 £35.474 6.713 

163: 052 0.0 0.0 0.0 163. 05£ 

HEAVY METALS CDPPER SULFIDE LEAD SULFIDE 
O.O 0.0 0.0 
0.0 0.0 0.0 

UATER RESIDURLS (LBS) MINING.MRNUFRCTURING • 

RMMDNIR CYRNIDE 0 RND G PHENOL ^„,''--^ ,„,,. ,-j 
335 410 5ft.71£ 31.9£0 8.901 381£6.6..i 
"f;745 0.0 53.16£ 0.093 8840.15£ 

SULFIDE FLDURIDE TDTRL IRDN DISSOLVED IRON ZIMC 
0.899 59.962 37.476 21.861 " " 
0.075 0.0 0.0 0. 0 

NITRRTE LEAD MANGANESE TDS BDV 5 
,-, f, 0.0 10.618 45237.270 U.O 

44:971 0.312 0.0 0.0 14.200 

HEAVY METALS COD TOTAL CHROMIUM HEXRVLMT CHRM. BRRIUM 
n 0 0.0 0.0 0.0 J.JdJ 
o'.it 99.171 0.228 0.004 0.0 

RRSENIC RLKRLINITY POTASSIUM SULFATE 
0.0 0. 0 

0. 0 1839.750 4448.848 2174.250 
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Table A.49 Busway At-Grade Suburban R.O.W., Materials, Energy 
and Residuals 

BILL OF MATERIALS (TDMS) 

STEEL CEMEMT RSPHRLT COPPER 
68.000 181.000 577.000 

UDDD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 57442.000 43166.000 

PDRCELRIM 

FUFl S (MILLIDMS DF BTUS) DFF-SITE.DM-SITE 

RL FUEL DIL 
1947.455 

0. 0 

NRTURRL GRS LPG 
2007.595 1340.515 

0.0 0.0 

DIESEL GRSDLINE ELECTRICITY DTHER 
3335.074 977.962 741.233 
8416.090 3913.179 0.0 

0. 0 
0. 0 

0. 0 
0.0 

RIR RESIDURLS (LBS) OFF-SITE.ON-SITE 

PRRTICULRTES NOV SDX HYDROCRRBDNS CRRBDN MONOXIDE 
214153.187 4111.953 3369.475 180.219 1917.898 
11529.109 25268.480 173i;.232 

HLDFHYDES GRS FLDURIDES PRRTIC. FLOUR. RMMONIR 
12.601 1.156 0.177 

182.035 0.0 0.0 

HERVY METRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0 .0 0 .0 
0. 0 0. 0 0. 0 

7128.742 53379.203 

DRGRMIC RCIDS 
5 . 1 2 7 
0 . 0 

0.282 
182.035 

URTFR RESIDUALS 'LBS) MIMI MS.MAMUFACTURIMG 

AMNDNIR CYRNIDE 0 RND G PHENOL 
7.305 1.278 12.935 
8. 019 0.0 8. 46 0 

0.514 
0. 191 

TOTRL IRON DISSDLVED IRDN ZIMC 
1.3 06 0.816 0.476 
0.0 0.0 0.0 

MANGANESE TDS BDD 5 
0.0 0.231 93271.125 
0.007 0.0 0.0 

TOTRL CHROMIUM HEXRVLNT CHRM. BRRIUM 
0.0 0.0 0.0 0.0 
0.0 149.173 0.416 0.003 

MPSENIC RLKRLINITY POTRSSIUM SULFRTE 
0. 152 0. 0 0. 0 0. 0 
0.0 99.550 240.730 117.650 

ULFIDF FLDURIDE 
0. 02 0 
0. lie 

HEAVY METRI •' COD 

76 540.062 
487.047 

0. 0 
0. 122 
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Table A.50 Busway At-Grade Center City R.O.W., Materials, Energy 

and Residuals 

BILL DF MRTERIRLS (TOMS) 

STEEL" CEMENT ASPHALT CDPPER PORCELRIN 

68.000 181.000 577.000 0.0 0.0 

UDOD (MCF) RGGREGRTES EXCRVRTIDM (CY) 
0.0 5744£.000 43166.000 

FUELS (MILLIONS DF BTUS) OFF-SITE^DN-SITE 

CDRL FUEL DIL MRTURRL GRS LPG 
2017.339 £073.7£7 1395.423 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSDLINE ELECTRICITY OTHER 
3356.202 984.179 769.431 0.0 
9353.207 4328.789 0.0 0.0 

RIR RESIDURLS (LBS) DFF-SITE.DN-SITE 

PRRTICULRTES"NDX SDX HYDROCRRBDMS CARBON "D^E^'B! 
214737.187 4247.844 3503.939 185.865 19.6.43. 
11964.£85 £8067.60£ 1924.630 7897.410 5911^.691 

ALDEHYDES GRS FLDURIDES PRRTIC. FLDUR. RMMONIR DRGRNIC RCIDS 
n . 0 0 3 1.190 0.18£ 5 .278 Jt-t^l 

£02 .304 0 .0 0 .0 0 .0 £ 0 ^ . 3 0 4 

HFRVY METRLS COPPER SULFIDE LEAD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

URTER RESIDUALS (LBS) MININS.MANUFACTURING 

RMMDMIR'" CYRNIDE 0 RMD G ,„''*"°'- „ ^^^^"^ 7c=,c» f,ft-
, 519 1.316 13.720 0.540 .6999.66, 
9:763 0:o 8.986 0.203 514.012 

SULFIDE FLDURIDE TOTRL IRON DISSOLVED IRON 2INC 
0.020 1.344 0.840 0.490 .U 
0.127 0 .0 0 .0 U.O 0.126 

NITRRTE LERD MRNGRNESE TDS ^„, ... ̂ , .*°'^' " n o 
0 0 0.0 0.238 99064.500 2 ' — , 
KOOa 0.007 0.0 0.0 ^..u.,:. 

HFRVY MFTRl S CDD TOTAL CHROMIUM HEXAVLNT CHRM. BARIUM _ 
|-| |-| 0 0 0.0 O.U , . c, S 
o:o 160:i48 0.443 0.003 U.O 

RPSENir ALKALINITY POTRSSIUM SULFRTE 
0 162 0.0 0.0 0-0 
o:o 105.050 254.030 124.150 
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Table A.51 Busway At-Grade C.B.D. R.O.W., Materials, Energy 
^nd Residuals 

BILL OF MATERIALS (TOMS) 

STEEL CEMEMT ASPHALT CDPPER 
68.000 181.000 577.000 

UDDD (MCF) AGGREGATES EXCAVATION (CY) 
0.0 57442.000 43166.000 

PDRCELRIM 

FUELS (MILLIONS OF BTUS) DFF-SITE^ON-SITE 

COAL FUEL DIL NATURAL GAS LPG 
2157.147 2205 .99 ) 1499.239 

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

DIESEL GRSDLINE ELECTRICITY OTHER 
3398.458 996.613 825.827 0.0 
10588.855 4885.797 0.0 0.0 

RIR RESIDURLS (LBS) DFF-SITE'ON-SITE 

PRRTICULRTES NDX SOX HYDROCARBONS CARBON MONOXIDE 
£15905.187 4519.621 3772.867 197.157 2093.509 
12757.23i> 31764.898 £178.534 89£2. 187 66777.875 

/ILDEHYDFS GRS FLDURIDES PARTIC. FLOUR. RMMDMIR 
13.806 1.258 0.192 

229.051 0.0 0.0 

DRGRNIC RCIDS 
5.580 0.325 

HEAVY METRLS CDPPER SULFIDE LEAD SULFIDE 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MIMING.MANLIFRCTURIN6 

RMMDNIR CYRMIDE 
7. 948 
9.785 

SULFIDE FLDURIDE 
0. 021 
0. 139 

HITRRTF LERD 
0. 0 
1. 066 

HERVY MFTRl S CDD 
0.0 
0.0 

D AND G PHENOL TSS 
1.391 14.930 0.582 
0.0 9.788 0.££1 

TOTAL IRDN DISSDLVED IRON ZINC 
1.421 0.888 0.518 
0. 0 0. 0 0. 0 

MANGANESE TDS BOD 5 
0.0 0.252 107932.250 
0.007 0.0 0.0 

TOTAL CHROMIUM HEXAVLNT CHRM. BARIUM 
0. 0 0. 0 0. 0 

176.138 0.485 0.004 

•8314. 
5 6 7 . 

0. 
0. 

0. 
2 9 . 

7 . 

u. 

, 3 1 2 
. 3 8 6 

, 0 
, 135 

0 
, 6 1 3 

9 2 9 
. 0 

ARSENIC ALKALINITY POTASSIUM SULFATE 
0. 176 0. 0 0. 0 0. 0 
0.0 116.050 280.630 137.150 
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Table A.52 Busway Cut and Cover Suburban R.O.W. (Stations 
with Mezzanines), Materials, Energy and Residuals 

BILL DF MATERIALS (TDMS) 

.TTEEL CEMEMT ASPHALT CDPPER PORCELAIN 
4408.000 11181.000 0.0 0.0 0.0 

UDOD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 69957.000 247220.000 

FUELS (MILLIONS DF BTUS) DFF-SITE.DN-SITE 

CDAL FUEL OIL NATURAL SRS LPG 
118483.625 18553.039 78621.750 0.0 

0.0 0.0 0.0 0.0 

DIESEL GASOLINE ELECTRICITY OTHER 
4018.012 1203.463 28509.004 0.0 

33217.258 29524.461 0.0 O.o 

AIR RESIDUALS (LBS) DFF-SITE.DM-SITE 

PRR;TcurRT;r"MD; SDX HYDROCARBONS CARBON MDNDXIDE 
581693.875 198946.812 80846.687 8829.711 114.45.d50 

5841:58^ 109868.812 7174.809 45707.629 353617.500 

ALDEHYDES GAS FLDURIDES PARTIC. FLOUR. AMMONIA ORGANIC veil's. 
OR -̂ 41 71.213 10.891 315.850 16. , Ud 

7ll:4^9 0.0 0.0 0.0 718.469 

HEAVY MFTALS COPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
o:o 0.0 0.0 

UATER RESIDUALS (LBS) MININS.MANUFACTURIMS * 

31 .998 0 .0 82 .833 0.3ti4 d, 595 .644 

SULFIDE FLDURIDE TOTRL IRON DISSOLVED I^ON ^INC 
1 . 2 0 6 8 0 . 4 2 9 5 0 . 2 6 8 £ 9 . =̂ 3 0 . 0 
0 . 3 0 9 0 . 0 0 . 0 0 . 0 • • - 4 -

" ' ^ ^ ^ ^ ^ 0 0 ^ ' ^ " 0 0 " " " " " " ' ' ' 1 4 . 2 4 3 ^ " ' 1 8 6 8 8 8 . 6 8 7 ^ ° " ' 

60:322 0 : 4 . 9 0 . 0 0 . 0 58.663 

HEAVY METALS COD TOTAL CHROMIUM HEXAVLNT CHRM BARIUM 

1:1 4o2:?o3 0:^1 ? : o - - o ^ ^ 
ARSENIC ALKALINITY POTASSIUM SULFRTE 

0.305 0.0 0.0 . ' i - ' ' , . 
0 0 5830.273 14098.660 6890.320 
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Table A.53 Busway Cut and Cover Center City R.O.W. (Stations 
with Mezzanines), Materials, Energy and Residuals 

BILL OF MATERIALS (TDMS) 

STEEL CEMENT RSPHRLT CDPPER PDRCELRIM 
4408.000 11181.000 0.0 0.0 0.0 

UDOD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 69957.000 247220.000 

FUELS (MILLIONS DF BTUS) OFF-SITE^ON-SITE 

CORL FUEL DIL NRTURRL SRS LPS 
124748.937 19545.797 82807.562 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY DTHER 
4260.941 1278.717 30032.754 0.0 

38931.117 32789.770 0.0 0.0 

RIR RESIDURLS (LBS) OFF-SITE^DN-SITE 

PRRTICULRTFS NDX SOX HYDRDCRRBDNS CRRBDN MOMDXIDE 
613513.812 209423.187 85252.250 9292.906 120755.562 

6630.770 127462.250 8365.461 51307.008 396036.000 

ALDEHYDES GRS FLDURIDES PRRTIC. FLOUR. RMMDNIR DRGRNIC RCIDS 
30.296 74.936 11.461 332.363 17.614 

842.057 0.0 0.0 0.0 842.057 

HERVY METRLS CDPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MININS.MRNUFRCTURINS 

RMMDNIR CYRMIDE 0 RMD S PHEMDL TSS 
473.419 82.870 64.916 .3.083 127812.000 
36.578 0.0 88.714 0.439 29109.652 

SULFIDE FLDURIDE TDTRL IRON DISSDLVED IROM ZIMC 
1.270 84.6:-(4 52.896 30.856 0.0 
0.354 0.0 0.0 0.0 7.934 

NITRRTE LERD MRMSRMESE TDS BOD 5 
0.0 0.0 14.987 213634.875 0.0 

63.475 0.441 0.0 0.0 67.059 

HEAVY METRLS CDD TDTRL CHROMIUM HEXRVLNT CHRM. BARIUM 
0.0 0.0 0.0 0.0 15.693 
0.0 468.337 1.076 0.017 0.0 

ARSENIC ALKALINITY POTASSIUM SULFATE 
0.349 0.0 0.0 0.0 
0.0 6149.547 14870.727 7267.645 
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Table A.54 Busway Cut and Cover C.B.D., R.O.W. (Stations with 
Mezzanines), Materials, Energy and Residuals 

BILL OF MATERIALS (TONS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
4408.000 11181.000 0.0 0.0 0.0 

UDOD (MCF) ASSRESATES EXCAVATION (CY) 
0.0 69957.000 £47220.000 

FUELS (MILLIONS DF BTUS) DFF-SITE/DM-SITE 

rDRL FUEL DIL MRTURRL SRS LPS 
137270.625 21531.312 91179.125 0.0 

0.0 0.0 0.0 0.0 

DIESEL SRSDLIME ELECTRICITY DTHER 
4773.80R 1429.224 33080.254 0.0 

47172.457 37952.008 0.0 0.0 

RIR RESIDUALS (LBS) DFF-SITE.DM-SITE 

PARTTcrcATEs"'NDX SDX HYDRDCARBDNS CARBON MONOXIDE 

PARTKULATE NU., ,̂  .,̂,., 94063.312 10219.293 132776.187 

7822:898 153163.875 10093.656 59947.926 461812.16. 

.ILDEHYDES GAS FLDURIDES PARTIC. FLOUR. AMMONIA _^ ^^"^^^'^ ^If^^ 
33 40' 82.382 12.600 365.388 I^.4et< 

. . - • - ' 7,0 O O 0.0 1020.312 1 OiO.312 0.0 "•" 

HEAVY METALS CDPPER SULFIDE LEAD SULFIDE 
0.0 0.0 0.0 
0.0 0.0 0.0 

^ " ° " ' % 2 0 r 4 l o " ' ^ ' " ' 9 1 . 1 0 5 ° " " " ' 73.846^"""°' .4.448'" 142982.250 

UATER RESIDUALS (LBS) MININS.MANUFACTIJRIMS 

CYANIDE 0 AND S P 
^z-n Atkfi 91.105 73.846 
"45:^^3 0:0 99.236 0.521 32134.473 

SULFIDE FLDURIDE TOTAL IRON DISSDLVED IRON ZINC 
1.396 93.043 58.152 33.92d 0.0 
;,:;20 0.0 0.0 U.O 8.,d3 

NITRRTF LEAD MANGANESE TDS BDD 5 
NITRATE LEAD ^̂_ ̂̂  ^^__^^^ 253560.125 ^U.u 

69:782 0.485 0.0 O.U .9.591 

HFRVY METRLS CDD ^ TOTAL CHROMIUM HEXRVLMT CHRM.^ BRRIUM ^^^^^^ 

1:1 555:862 .:£77 0:020 0.0 
RRSEMIC RLKRLINITY PDTRSSIUM SULFRTE 

0 414 0.0 0.0 U.O 
o'o 6788.098 .64.4.855 8022.293 
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Table A.55 Busway Cut and Cover Suburban R.O.W. (Stations with
out Mezzanines), Materials, Energy and Residuals 

BILL DF MRTERIRLS (TONS) 

STEEL CEMEMT RSPHRLT CDPPER PDRCELRIM 
4388.000 11077.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 69317.000 239913.000 

FUELS (MILLIONS OF BTUS) OFF-SITE^DN-SITE 

COAL FUEL DIL NATURAL SAS LPS 
118128.687 18485.605 78357.500 0.0 

0.0 0.0 0.0 0.0 

DIESEL SASOLINE ELECTRICITY OTHER 
3999.44,4 1197.607 28407.152 0.0 

32977.141 29348.625 0.0 0.0 

AIR RESIDUALS (LBS) OFF-SITE^DN-SITE 

PRRTICULRTES NOX SOX HYDROCRRBDNS CRRBDN MONOXIDE 
57fl"^10.937 198595.250 80472.187 8807.031 114459.687 

58 03.824 109101.625 7123.848 45424.129 351442.875 

RPEHYDFS GRS FLDURIDES PRRTIC. FLDUR. RMMDMIR DRGRMIC RCIDS 
28.619 71.043 10.865 315.096 16.634 

715.276 0.0 0.0 0.0 713.276 

HERVY METRLS CDPPER SULFIDE LERD SULFIDE 
0.0 0.0 0.0 
0. 0 0. 0 0. 0 

URTER RESIDURLS (LBS) MININS.MRNUFRCTURING 

RMMDNIR CYRNIDE 
448.824 

31.786 

SULFIDE FLDURIDE 
1.204 
0. 307 

NITRRTF LERD 
0. 0 

60. 178 

HERVY METRLS COD 
0.0 
0.0 

78. 
0. 

80. 
0. 

0. 
0. 

0. 
406. 

0 RND G PHENOL TSS 
565 59.304 12.345 
0 82.563 0.381 

TDTRL IRON DISSDLVED IRON ZINC 
£37 50.148 £9.£53 
0 0.0 0. 0 

MRMGRNESE TDS BDD 5 
, 0 14.209 185649.687 
.418 0.0 0.0 

TOTRL CHROMIUM HEXAVLNT CHRM. BARIUM 
. 0 0. 0 0. 0 
,987 0.935 0.015 

119633. 
£7461. 

0. 

0. 
58. 

13. 
0. 

,312 
. 199 

,522 

0 
,275 

.637 
, 0 

ARSENIC ALKALINITY POTASSIUM SULFRTE 
0.303 0.0 0.0 0.0 
0.0 5801.672 14029.500 6856.520 
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Table A.56 Busway Cut and Cover Center City R.O.W. (Stations 
without Mezzanines), Materials, Energy and Residuals 

BILL OF MATERIALS (TONS) 

STEEL CEMENT ASPHALT COPPER PORCELAIN 
4388.000 11077.000 0.0 0.0 0.0 

UDOD (MCF) ASSRESATES EXCAVATION (CY) 
0.0 69317.000 239913.000 

FUELS (MILLIONS DF BTUS) OFF-SITE^DM-SITE 

COAL FUEL OIL NATURAL SAS LPS 
124039.125 19410.930 82279.062 0.0 

0.0 0.0 0.0 0.0 

DIESEL SASOLINE ELECTRICITY DTHER 
4230.848 1267.005 29629.051 0.0 

38332.727 32387.387 0.0 0.0 

RIR RESIDURLS (LBS) OFF-SITE^ON-SITE 

PRRTICULRTES NDX SDX HYDROCRRBONS CRRBDN MONOXIDE 
607967.875 208320.125 84503.187 9247.547 120164.437 

6540.930 125576.250 8239.320 50645.203 390980.312 

ALDEHYDES GRS FLDURIDES PRRTIC. FLOUR, RMMONIR ORGRNIC RCIDS 
30.052 74.596 11.409 330.855 17.467 

829.114 0.0 0.0 0.0 829.114 

HERVY METRLS CDPPER SULFIDE LERD SULFIDE 
0. 0 0. 0 0. 0 
0. 0 0. 0 0. 0 

URTER RESIDUALS (LBS) MINIMG/MANUFACTURIMG * 

AMMDNIR CYANIDE D RND G PHEMDL TSS 
4-1 g'l 82.494 64.355 .3.017 12664.. 18. 
36:067 0.0 88.127 0.433 28840.£58 

SULFIDE FLDURIDE TDTRL IRON DISSOLVED IRON ZIMC 
1 264 84.£50 5£.656 30.716 0.0 
0.349 0.0 0.0 0.0 7.898 

NITRRTE LEAD MANGANESE TDS BDD 5 
(I 0 0.0 14.919 £10653.81£ 0.0 

65: 187 0.439 0.0 0.0 66. 1£3 

HEAVY METALS COD TDTRL CHROMIUM HEXAVLNT CHRM. BRRIUM 
n 0 0.0 0.0 0.0 15.474 
olo 461.80£ 1.061 0.017 0.0 

RRSEMIC RLKRLIMITY POTRSSIUM SULFRTE 
0.344 0.0 0.0 -,„°-i\,-
0 0 609£.348 1473E.406 .200.043 
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Table A.57 Busway Cut and Cover C.B.D., R.O.W. (Stations without 
Mezzanines), Materials, Energy and Residuals 

SILL DF MATERIALS (TDMS) 

STEEL CEMEMT ASPHALT CDPPER PDRCELRIM 
4388.000 11077.000 0.0 0.0 

UDDD (MCF) RSSRESRTES EXCRVRTIDM (CY) 
0.0 69317.000 239913.000 

FUELS (MILLIONS OF BTUS) OFF-SITE.OM-SITE 

CDRL FUEL DIL MRTURRL SRS LPG 
135859.937 £.26..578 90.22.125 0.0 

0.0 0.0 0.0 0.0 

DIESEL GRSOLIME ELECTRICITY DTHER 
4695.613 1405.800 32672.848 0.0 

45733.820 37043.477 0.0 0.0 

RIR RESIDUALS (LBS) DFF-SITE.DM-SITE 

PARTICULATES NDX SDX HYDROCRRBONS CARBDN MONOXIDE 
666081.812 228169.875 92565.250 10128.574 131634.000 

7613.910 148672.000 9791.801 58430.309 450255.000 

RLDEHYDES GAS FLDURIDES PARTIC. 
32.919 81.702 

989.196 0.0 

FLOUR. AMMONIA 
12.496 
0. 0 

ORGANIC RCIDS 
362.372 19.134 

0.0 989.196 

HERVY METRLS COPPER SULFIDE LEAD SULFIDE 
0. 0 0. 0 0. 0 
0. 0 0. 0 0. 0 

URTFR RESIDURLS (LBS) MIMIMG.MANUFAI:TURIMG 

AMMONIA CYANIDE 0 AND G PHEMDL TSS 
516.164 90.353 72.587 14.312 140650.812 
42.216 0.0 97.970 0.507 31595.477 

SULFIDE FLDURIDE TOTAL IRDN DISSDLVED IRON ZINC 
1.384 92.275 57.672 33.642 0.0 
0.408 0.0 0.0 0.0 8.651 

NITRATE LEAD MANGANESE TDS BDD 5 
0.0 0.0 16.340 246568.625 0.0 

69.206 0.481 0.0 0.0 77.397 

HEAVY METALS COD TOTAL CHROMIUM HEXRVLMT CHRM. BARIUM 
0.0 0.0 0.0 0.0 18.112 
0.0 540.535 1.242 0.020 0.0 

ARSENIC ALKALINITY POTASSIUM SULFATE 
0.402 0.0 0.0 0.0 
0.0 6673.699 16138.215 7887.094 
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APPENDIX B 

FUELS AND RESIDUALS CHARACTERISTICS PER VEHICLE CONSTRUCTED 

To perform the task of calculating the 76 fuel and residual quantities 
due to the construction of each TAPCUT vehicle characterized in Ref. 26, 
a computer program was written. The program, VEHFR (V̂ ehicle Ĵ uels and 
Residuals), is user interactive and requires a maximum of ten prompted inputs 
describing the projection year, technology set, and pertinent characteristics 
of the vehicle for which the computations are to be made. Part of the user 
responses are coded values and the remainder (component weights) are actual 
values in pounds. All are recorded on the program output. 

The program first asks for the time frame of interest (YEAR?) and the 
coded response is the following: 

1. = 1980 
2. = 1990 
3. = 2000 

It then asks for the technology set (SCENARIO?) The response codes are the 
following; . 

0. = All (used only in conjunction with 1980) 
1. = A 
2. = B 
3. = C, Cl, or C2* 

The next request is for engine type (ENGINE?): 

0. = No engine 
1. = Otto engine ^ 
2. = Otto-stratified-charge engine 
3. = Turbocharged Otto engine 
4. = Diesel engine 
5. = Brayton engine 
6. = Stirling engine 

Is there an electric motor (MOTOR?) in the vehicle: 

0. = No motor 

1. = Motor 

Battery type (BATTERY?): 

0. = No battery 

1. = Lead-Acid battery 
2. = Ni-Zn battery 
3. = Ni-Fe battery 

•Internal program modifications were made to accommodate the effects of 
policy changes on vehicle bills of materials. 
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4. = Zn-Cl battery 
5. = Li2-S battery 
6. = Na-S (glass) battery 

Type of body (BODY?): 

1. = Mini auto 
2. = Small auto 
3. = Medium auto 
4. = Large auto 
5. = Van -
5. = Small bus 
7. = Medium bus 
8. = Large bus 
9. ~ Moving way (nonaccelerated) 
10. = Moving way (accelerated) 
11. = Automated guideway transit vehicle 
12. = Light rail 
13. = Heavy rail 
14. = Commuter rail 

The preceding six questions and their answers specify the vehicle of 
interest and the computational path to be followed by the program. The 
program will then request weight inputs for the major components of the 
vehicle specified. In the limiting case of the Electric and Hybrid Vehicle 
(EHV), weight data will be requested for the four major components: engine 
weight (EW), motor/controller weight (MW), battery weight (BW), and body 
weight (HW). All these data inputs are displayed on the output so that a 
complete record of the specified vehicle is documented along with the results 
of the computation. 

When the input needs of the program are satisfied, the computation 
begins immediately and the output is printed out under eight major headings: 

1. Total Btu by Fuel Type 
2. Total Air Residuals - Extraction 
3. Total Solids - Extraction 
4. Total Water Residuals - Extraction 
5. Total Air Residuals - Manufacturing 
6. Total Solids - Manufacturing 
7. Total Water Residuals - Manufacturing 
8. Total Battery Btu by Fuel Type 

Output mnemonic definitions are, as follows: 

Total Btu by Fuel Type: 

COAL = Coal 

PET = Petroleum 
GAS = Natural gas 
ELEC = Purchased electricity 
HELEC = Purchased hydroelectricity 
OTH = Other 
TOT = Total Btu 
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.ir Re 

PART 
NOX 
SOX 
HC 
CO 
ALD 
OACD 

siduals - Extraction 

= Particulates 
= Nitrogen oxides 
= Sulfur oxides 
= Hydrocarbons 
= Carbon monoxide 
= Aldehydes 
= Organic acids 

(lbs): 

Total Water Residuals - Extraction (lbs): 

CYAN = Cyanide 
O&G = Oil and gas 
TSS = Total suspended solids 
SFIDE = Sulfides 
FLIDE = Flourides 
TFE = Total iron 
DFE = Dissolved iron 
ZN = Zinc 
PB = Lead 
MN = Manganese 
COD = Chemical oxygen demand 
CU = Copper 
TDS = Total dissolved solids 
BOD = Biological oxygen demand (BOD5) 
HMET = Heavy metals 

Total Solids - Extraction (lbs): 

SOLIDS = Solids 

Total Air Residuals - Manufacturing (lb): 

= Particulates 
= Nitrogen oxides 
= Sulfur oxides 
= Hydrocarbons 
= Carbon monoxide 
= Gaseous Fluorides 
= Particulate Fluorides 
= Ammonia 
= Heavy metals 
= Aldehydes 
= Organics 

PART 
NOX 
SOX 
HC 
CO 
GFL 
PFL 
AMM 
HMET 
ALD 
ORG 
SFIDE = Sulfides 

Total Solids - Manufacturing (lbs): 

SOLIDS = Solids 
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Total Water Residuals - Manfuacturing (lbs): 

AMM = Ammonia 
CYAN = Cyanide 
O&G = Oil and gas 
PHEN = Phenols 
TSS = Total suspended solids 
SFIDE = Sulfides 
FLIDE = Fluorides 
TI = Titanium 
ZN = Zince 
NITR = Nitrates 
PB = Lead 
MN = Manganese 
COD = Chemical oxygen demand 
AL = Aluminum 
CU = Copper 
TDS = Total dissolved solids 
BOD = Biological oxygen demand (BOD5) 
HMET = Heavy metals 
MO = Molybdenum 
ARS = Arsenic 
NI = Nickel 
OTH = Other (NaCl in the case of the manufacture of KOH) 

Total Battery Btu by Fuel Type: 

The same definitions given under "Total Btu by Fuel Type" apply. 

To simplify the program, only those residuals pertinent to at least 
one vehicle in the vehicle set were computed. In other words, if a particular 
residual did not appear in any of the vehicles examined, it was not listed. 
However, not all residuals appear in all vehicles. In the case where a 
listed residual does not appear in the manufacturing of a particular vehicle 
or where a listed residual goes to zero when "best available technology" is 
applied (a function of time and technology set), the output for that residual 
is given as 0.0. 

In summary, each computational output lists the total Btu and residuals 
associated with the production of a specific vehicle with a given set of 
component weights, using a bill of materials specified in the variable data 
sections of the program. 

The program is divided into the following 20 discrete sections: 

• Input 

• Engine materials and distributions by type, year, and 
technology set 

• Motor/controller materials and distributions by year and 

technology set 

• Battery materials and distributions by type, year, and 

technology set 
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• Body materials and distributions by type, year, and 
technology set ' 

• Energy content of materials by type, year, and technology 
set 

• Air residuals (extraction) by material, year, and tech
nology set 

• Solids (extraction) by materials, year, and technology set 

• Percent primary/secondary materials manufacture by material, 
nology set 

• Water residuals (manufacturing) by material, year, and 
technology set 

• Computation of Btu and residuals per pound of vehicle 
component by component 

• Computation of total Btu and residual quantities per heat-
engine vehicle 

• Computation of total Btu and residual quantities per EHV 

• Computation of total Btu and residual quantities per elec
tric vehicle without batteries 

• Computation of total Btu and residual quantities per heat 
engine/electric vehicle without batteries 

• Output. 

The remainder of this appendix presents (1) Fig. B.l, which is the flow 
diagram discussed earlier in Section 3 and (2) the results of each program 
run performed to characterize the energy consumed and the air and water 
residuals produced in manufacturing all vehicles included in the TAPCUT 
project (Tables B.1-B.317). 
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Input 
(lbs) 

H. R. Steel 

C. R. Steel 

Generic 
Mat'l 

Virgin/Recy. 
Dist. Per 
Scenario 

C. R. Steel 

lbs 

1 
Virgin 

Recycle 

1 lbs 

All Grades 

S. Steel 
Stainless 

lbs 

1 
Virgin 

Recycle 

1 lbs 

Grey/Cast 
Iron 

Cast Iron 

lbs 

1 
Virgin 

Recycle 

l ibs 

Modular 
Iron 

Modular 
Iron 

lbs 

1 
Virgin 

Recycle 

1 

Malleable 
Iron 

Malleable 
Iron 

lbs 

1 
Virgin 

Recycle 

1 lbs 

, 

Btu 

Btu 

Fuels 
Dist 

Residuals 

Btu 

C. R./Stain/ 
Iron 

Scrap to 
Steel 

J 
Btu 

Btu 

Steel 

Steel Frm. 
Scrap 

Veh. IVIfg. 
Energy 

Total 

Btu 

C. R./Stain/ 
Iron 

Scrap to 
Steel 

_J 

Btu 

Btu 

Steel 

Steel Frm. 
Scrap 

Total 

C. R./Stain/ 
Iron 

Scrap to 
Iron 

J 
Btu 

Btu 

Iron 

Zero Resid. 

Total 

C. R./Stain/ 
Iron 

Scrap to 
Iron 

Btu 

etu 

Iron 

Zero Resid. 

Total 

C. R./Stain/ 
Iron 

Scrap to 
Iron 

Iron 

Zero Resid. 

Total 

Fig. B.l Vehicle Production Energy/Residual Computation 
Flow Diagram 



115 

Input 1 
libs) I 1 Generic 1 

Mat'l 1 1 Virgin/Recy. 1 
Dist Per 1 
Scenario 

Stieet A l . 
Alt Types 

Rolled/Drawn 
Aluminum 

lbs 

1 
Virgin 

Recycle 

1 lbs 

Cast Al. 
All Types 

Cast 
Aluminum 

1 
100* 

Recycle 

Fab. Copper 
Rolled/Wire 

Copper 

lbs 

1 
Virgin 

Recycle 

1 Ills 

Lead-all 
Types 

Battery 
Lead 

lbs 
1 

Virgin 

Recycle 

1 lbs 

Zinc Cast 
& Battery 

Zinc 

lbs 

1 
Virgin 

Recycle 

1 lbs 

/ 
itu 

3tu 

Fuels 1 
Dist 1 

Btu 

1 

Aluminum 

Scrap to 
Aluminum 

Btu 

> 
Btu Scrap to 1 

Aluminum | 

Btu 

J 
Btu 

BtL 

Copper 
Rolled/Wire 

Scrap to 
Cu Wire 

Btu 

_J 
Btu 

Btu 

*" 

Virgin Batt. 
Lead 

Secondary 
Lead 

Btu 

_ j 
3t 

3t 

Zinc 

No Data 

[ Residuals 

n L 

j^ 

Aluminum 

Secondary 
Aluminum 

Veh. Mfg. 1 
Energy | 

Total 

^ Secondary 
Aluminum 

Total 

"L^ 

^ 

Copper 

No Data 

Total 

"L 

j: 

Primary Lead 

Secondary 
Lead 

Total 

fL 

r̂ 

Zinc 

- No Data 

Total 

F i g . B . l ( C o n t ' d ) 
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Input 
libs) 

Titanium 

Generic 
Mat'l 

Virgin/Recy. 
Dist Per 
Scenario 

lbs 

Fuels 
Dist 

Battery 
Nickel 

Nickel 

1 
Virgin 

Recycled 

Btu 

Btu 

Electrolytic 
Nickel 

Recycled 
Nickel 

Virgin 

Recycled 

lbs 
Btu 

Virgin 

Recycled 

I lbs 

Copper 
Rolled/Wire 

Scrap to 
Cu Wire 

Residuals 

Nickel 

P 

' Titanium 

P 
Copper 

Rubber 
Tire 

Rubber 

lbs 

1 
Virgin 

Recycled 

J 
Btu Virgin Mat'l 

Tires 

Scrap to 
Tires 

Syn. Rubber 

Mo Data 

Veti. Mfg. 
Energy 

Total 

Total 

Silicon 
Nitride 

Ceramics Virgin 

Btu 

Ceramics r No Data 

Total 

Btu 

Veh. S Batt. 
Glass Glass 

lbs 
1 

Glass Btu 
Glass Sod. Sulfur 

Glass 

F i g . B . l ( C o n t ' d ) 
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Input 
libs) 

Generic 
Mat'l 

Virgin/Recy, 
Dist Per 
Scenario 

Fuels 
Dist 

Veh. Mfg. 
Energy 

Btu 

Insulation-
Sound Dead. 

Sound 
Deadeners 

lbs 

1 
Virgin 

I 
Btu Sound 

Deadeners 
1 1 u Sound 

Deadeners 

Veh. & Batt. 
Plastics 

Plastics 

1 
Virgin Btu Plastics b Polyethylene 

Plastics 

Batt. 
Lithium 

Lithium 

lbs 
1 

Virgin 
Btu 

No Data L u Lithium 

LijS 
Li2S in 

Batt. 

1 
Virgin Btu No Data Tr Lithium 

Sulfide 

Total 

LiCI 
LiCl in 

Bait. 

lbs 
1 

Virgin 

} 

Btu No Data 1 1 u 
KOH KOH 

1 
Virgin Btu No Data If 

Silicon Silicon 

lbs 
1 

Virgin 

, 
Rtu No Data 1 I u 

Paints Paints 

1 
Virgin 

Btu 
Paints L 

Sulfur Sulfur 

I — Paints 

Total 

Virgin 
Btu 

Recovered 
IZero Btu) 

1 lbs 

Btu Recovered 
IZero Btu) 

Recovered 
Sulfur 

F i g . B . l ( C o n t ' d ) 
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Input 
(lbs) 

Generic 
Mat'l 

Virgin/Recy. 
Dist. Per 
Scenario 

Fuels 
Dist. 

Veh. Mfg. 
Energy 

Sodium Sodium 

1 
Virgin 

Btu 
Sodium Sodium 

Graphite Graphite 

lbs 

1 
Virgin 

) 
etu 

Graphite 
1 1 

Btu 

Moly Moly 

1 
No Data 

Boron 
Nitride 

Boron 
Nitride No Data 

L Graphite 

ZnCl ZnCl 

1 
Virgin 

Btu 
No Data ZnCl 

Moly 

H2S04 H2S04 
1 

virg in Btu Frasch 
H2SO4 

1 
1 Pr-. 2SO4 

Veh. Curb 
Weight 

Veh. Fab. Virgin 

Btu 

veh. Fab. 

Veh. Fabs. 
Motor Veh. 
(tons/unit) 

Total 

Grand 
Total 

Grand 
Total 

Grand 
Total 

F i g . B . l ( C o n t ' d ) 



Table B. l Mini-Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
1980, All Technology S e t s . 

E L E C = 1 . 3 1 5 E + 0 ? HELEC=6 .870E+U^ TDTf l l PTI.I FY FMEL TYPE 
r:DHL = 1 . 4 S l E + i : i 7 PET=a.H i : i4E+0b I.-.HS=1 . ; ' . lyE+iJ 
riTH = 2 . ' ^ 3 7 E + 0 ^ . TDT = 4 . A* i3E+u7 
TDTPL I^TP PESTIiMfll-S - E X T P H C T I D H <:LBS> fiSftE + fm 
P H P T = A . n 3 F + i n - | NDK = 4 . 6 4 £ E + n i SDH = 1 . C : H H E + MM HI_.=O. ." ; . b E - 0 1 C D - - . . <.i-.dE+Hi. 
HLTI = 4 . 3 7 4 E - M 1 D H r r i = l . b 9 7 E - M 4 HMET = i : . o 4 7 E - i J ; : 
TDTfiL SDLTUS - EXTPRCTIDH <LES::' 
NnLTri:";= 3 -1447 .5 
j n T H ! . l.lHTPp PE-Tl i i - lHLS - E X T P H C T I D M V L B ; 

TSS=t.53aE+i 
ZN =1. 13?E-i: 
TITS:=7. 04.f.E+i: "IM 

- F I D E = 1 . 3 9 3 E - 0 5 F L I D E = 1 . O a 3 E - 0 
PB = 1 . 5 7 N E - U 5 t1N = 3 . 9 3 4 E - i : 
BDD =1.367E+CILI HMET = £ . OSbE- i 

r :YHH= M. M D" I T = 4 . J ,-: _-;E- '):• 

TFF =1 . 3K'iE-Cia IiFE = 7.91'5E-03 
TDD =a.af>.E+ou cu =0.0 

B ^ / i ! : ^ r i ^ ' ' h l ! ^ o ^ 3Dx=3.aa6E.i:io H,: = . . 0 7 . E . O O CD = a . . i 3 E . o i 
^ ^ X ? - ^ 0 ? PFL = 4 . a i O E - . : i a Hf1M = a . e . 6 S E - n a H M E T = 3 . 3 3 1 E - M £ H L I i = l . n b ^ E - u : : : 

n p h = A . ri*f.AF + i;iH :FTriE = 6 . 7 1 1 E - 0 1 
TDTHl SOLIDS - MFR'LES; ' 
v D L I D S = 5 1 1 . « 
TDTflL I . IHTEP P E S I D U H L S - MF<n':LEN> 
HMM = l . a 3 a E - M l CYHM = £ . 1 5 3 E - M £ Oiib =c : .o55E-Uc: 
- : F I D E = P . 5 3 1 E - M 4 FL I DE=4. 5 3 1 E-Oa T I =IJ. M 
PB = 7 . 3 7 3 E - i : i 5 Mtt = 0 . 0 
TD": s=-:;.-=lR-:F-i"it BDD = 1 . 3 1 9 E - i : i 
H I = 0 . 0 DTH = 0 . 0 
TDTflL EflTTEPY BTU BY FUEL TYPE 
r:DHL = n.M P E T = M. 0 bHS=0 . i J E L E L : = M . U 
OTH = n . n T O T = O . U 

;i4 

PHEM=3.3 
ZM = 1 . £ 

CDD = 1 . 9 4 1 E - 0 a l i L 
HMET=1.5afc.E-Mc MD 

=6. 1 
= 0. 0 

3 £ E - 0 3 
: ? E - 0 
: 5 E - 0 3 

TSS = a . 4 A a E - ( 
N I T R = y . 7 7 a E - i 
CU = 1 . 7 5 0 E - I 
FIRS = 0 . 0 

HELEC=M.0 



Table B.2 Minl-Auto, Otto Uniform Charged Engine, 
1980, Technology Set A 

Energy and Residuals, 

TOTfll BTII BY FUEL TYPE 
. 0 :;4E+0b l.-'Hi=l . c 
. ft5'r.E + M7 

E;:TPHCTinN':LBS::' 
3 . 173E + i:il SDX =•= 
3 . ::0aE-i;i"5 HMET=c 
T I D M ' L B S ' 

CDfll =3.477E+0*^. PFT = 
PTH = a . a 3 i E + n 5 TnT= 
TDTHL H T P PESTDUtHLS 
P H P T = 4 . 43RF + Mri NDK 

H| ri = 3 . 4 5 O F - l i t D H C D 

T D T H L SDL IDS - E X T P H 

SDl 1DS= £ 2 3 1 4 . ? 
T D T H L I . IHTEP P F S I D U H L 

CYHN= U. n D? H = 5 . a 3 7 E - C 
TFE ='J. ?4 -^F -n3 DFE = 5.4M.^.E 
'"DD = 1 . 3 r i 4 F + UM CU = 0 . 0 
HP" = 0 . I'l CD = 0 . 0 
TDTHL H I P P F S I D U H L S - MFG•LB 
PHRT=h. a i 7 E + 0 0 HD.'«: = ,?.a3uE 
K F L = l . i : i l 5 E - 0 1 PFL = 3 . 6 4 5 E 
npin =4.9. ; -7E+Nri S F I D E = 4 . 5 a 3 E 
TDTHL SDL IDS - MFG':LBS:' 
SDLU iS= 4 a 0 . 9 
TDTflL I . IHTEP P E S I D U M L S - MFG'XBS 

:.E + 07 E L E C = 1 . 1S7E + 07 HELEC=1 . 1 S3E+0b 

L-iaE-iJl 
!i05E-0S; 

Hc=a.4a4E-01 ca=3.6a4E+uo 

EXTPHCTIDN':LBS> 

TSS=1. 173E + i: 
ZM =H.a45E 
TDS=t.. 637E+i: 

-01 

-01 

SD; :=£ , 
H M M = I , 

333E+U0 
45e.E-Ma 

SFIDE=1.335E-05 
PB =1.134E-M5 
BDD =1. 07aE-t-Oi:i 

HL =6.64t.E+00 
HMET=£.401E-i:ia 

FLIDE=8. 075E-CI4 
MM =£.t.9aE-03 
HMET = £ . 3 0 M E - U 4 

CD =1.731E-t-Ml 
HLD=1 . Ot.5E-08 

HMM =3.41 OF-03 
-FIDF=l.as-;E-i"i4 
PE =5. -;HME-05 

TDS =4.£64E-0l 
MI =0.0 

CYAN =1.47£E-i:i£ 
FLIDE=7.46 5E-0£ 
MM =n.i:i 
BDD =l.b63E-0£ 
DTH =0.0 

TDTHl EflTTEPY ETU BY FUEL TYPE 
CnHL = i:i. 0 
DTH =0.n 

PET=0.0 bH 
TOT=0.n 

D-ih =1 
TI =0 
CDD =3 
HMET=9 

- = u. 0 

743E-M£ 
n 
laiE-na 
59SE-03 

ELEi 

PHEM=£.303E-03 
ZM 
HL 

MD 

S=0. 

=9.144E-04 
= 1. 8U'SE-0£ 
= 0. 0 

TSS =3.4££E-0 
MITR=7.££ME-0 
CU =5.IbbE-O 
H R S =U.0 

0 H E L E C = M . 0 



Table B.3 Minx-Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set A 

TDTHl 
CDHL = 
PTH =' 
TDTHL 
PHPT = 
Hi D =. 
TDTHL 
SDl T D 
TDTflL 
CYflM= 
TFE = 
CDD = 
HPS = 
TDTflL 
PflPT = 
RFL = 
DPb = 
TDTflL 
SDL I D 
TDTHL 
HMM 
- F I DF 
PB 

•TDS 
MI 

TDTflL 
CDflL = 
DTH = 

ETII BY FUEL TYPE 
_41;-;fr+0b PET = 3 . b 0 9 E + 0b bHS = l . 56bE-t-07 E L E L - l 
. -;^,Qp + n5 TDT = 4 . b33E-t-07 
HIP RESIDURLS - E X T ^ H C T I D M (LBS) 
_S73E+fiO MDX =a.40aE-i-01 SDK =7.75bE-01 
_ 9C;Qg_oi nHCD=4. 593E-05 HMET=a. 385E-03 
":ni IDS - E;:TRHCTIDM'LBS:> 

174 07.3 
- EXTPHCT1DN<LBS> 
043E-04 TSS=9.b3£E-01 SFIDE= 
£.H9E_03 ZM =7.34bE-0b PB = 

TDS=3.£S1E•^0 0 BDD = 

3E•^0 H E L E C = 1 . 078E-n:i6 

H C = 1 . 7 3 4 E - 0 1 CD=£. •SE-t-OO 

I.IHTEP RES I DUAL • 
n. 0 

1 . 

D:ib=b 
DFE=£ 
CU 
CD 

1 3 f i E - 0 3 
Sb4E+Ud CU = 0 . 0 

. 0 CD = 0 . 0 
HTP PFSIDUHLS - HFG':LES) 
. . S 3 1 E + 0 0 MDX = 1 . 7 3 0 E - i : i l 
. £ OSE-01 PFL = 1 . 0 4 9 E - 0 1 

i . £ 1 0 E + 00 S F I D E = 4 . £ 0 1 E - 0 1 
SOLIDS - MFC ( L B S : . 

41£ 
051 

E-M5 
E - 0 5 
E - i J l 

FL IDE=S 
MM =c 
HMET =S 

. 7 5 0 E - 0 4 

. 0 3 7 E - M 3 

. £ u 9 E - 0 5 

SDX=1.911E-^UM HC 
HMM=9.aM4E-u3 HMET = £ . 4 £ 

7E+0C 
E -0 

i CD =1 
H L D = 1 

313E•^01 
Mfc.5E-US 

I.IHTEP RES I DUALS - MFi; 
4 . ? 5 A E - o 3 

= 1 . 6 S 7 E - 0 4 
= 4 . £ 7 5 E - M 5 

= 1 . 3 £ 8 E - 0 l 
= 0 . 0 
EflTTEPY BTU 

r:YHM =9 
FLIDE=1 
MM = 0 
BDD =4 
DTH =0 
BY FUEL 

•::LBS> 
5E-M4 

:;7 0E-0£ 
I 

i£8E-M3 
I 

TYPE 

DS 
TI = U 
CDD =1 
HMET 

0. 0 
0. 0 

PET=M.0 
TDT=0.U 

7.015E-0:; 

8.91 
:.E-07 
3E-03 

PHEM 
ZM 
HL 
MO 

= 1 , b£5E' 
, IbSE 

-04 TSS 
-04 MITR 

CU 
HRS 

=3.993E-0£ 
=5.64aE-0S 
= 0. u 
= 0. 0 

ELEC=n.O HELEC=0.0 



Table B.A Mini-Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
1990, Technology Set A 

TDTHL ETII EY FI.IEL TYPE 
CDHL = 7 . 6 7 £ E + 0b PET=4 . 353E-t-0b G H S = 1 . 3 ' 
DTH =^•.3A4E-^05 TDT=3 . 9£bE + 07 
TDTflL HTP PE<:::TDUHLS - EXTRACT IDH • LB ?> 
PHPT=3.94£E-t -00 MDX =£ .b£4E- i -01 SDX = 3 . 
H L D = 3 . 3 b £ E - M l n H C D = 5 . £ b £ E - u 5 HMET=1. 
TDTHL SDLIDx - EXTRACT I DM•LBS• 
-:DL1DS= 13944.0 
TOTAL UflTEP PFSIDUHLS 

DS.b = 4 . 
DFF=3. 

?E + 07 ELEC=l .aa8E- t -M7 HELEC = 1 . l £4E•^0b 

- 3 E - 0 1 
::UE-0:: 

HC = 1 . 9 b 9 E - 0 1 CD=3. 179E + UCI 

- EXTRACT I DM.: LB: 
£7 IE-04 TSS=l.i 
434E-U3 ZN =4.1: 

CYf lN=0 .0 
TFE =b .b '= ' 9E -0 
m D = 1 . 7 5 9 E + i J 0 CIJ = 0 . 0 
HP'"; = 0 . 0 CD = 0 . 0 
TDTflL flIR RESIDUALS - MFb'::LBS> 
P H P T = 5 . 4 5 3 E + 0 0 NDX =1.9a5E-0l 
HCL =9.4a-:E-0£ PFL =3.145E-0£ 
p p b = 5 . f t 4 3 E + 0 0 S F I D E = 3 . 7 4 3 E - 0 1 
TOTAL SOLIDS - M F b a B S J 
SOLIDS= 3 b £ . 9 
TDTflL UATER RESIDUALS - M F b a B S > 
HNM =4.b4ftF-0"; CYAN =9.9u3E-04 
-FIDE=1.ft4£F-04 FLIDE=1.391E-0£ 

TDS=3. 

SDX=a. 
AMM=1. 

5E + 0 0 
IE-Ob 
lE-t-OU 

SFIDE= 
PB 
BDD = 1 

,41OE-Mb 
.194E-Ub 
. 047E-t-UO 

FLIDE 
MM 
HMET = 

4.£18E 
£.££5E 

-04 
03 
05 

053E+0 0' 
031E-0£ 

HC =7 
HMET=1 

. 174E-̂ 0l; 

.5£bE-0£ 
CD =1, 
ALD=1, 

43bE-K 
Ob5E-i; 

PB =4.59'^E-05 
TDS =1.£9HE-01 
MI =0.0 

MM =0.0 
BDD =5.4£3E-i: 
DTH =0.0 

TOTAL BATTERY BTU BY FUEL TYPE 
CDAL=0.0 PET=0.0 
nxH =0.0 TnT=o.o 

DSb = 7 . 7 O £ E - 0 3 
T I = 0 . U 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 7 . 9 b £ E - 0 3 

= 0 . 0 ELEC 

P H E M = 1 . 7 7 1 E - 0 4 TSS = 4 . M 4 9 E - U 
ZM 
AL 
MD 

= 0. 

= 7 . 8 4 5 E - 0 4 M I T R = b . a i 7 E - 0 
= 0 . 0 CU = 0 . 0 
= i:i. 0 APS = 0 . 0 

0 H E L E C = 0 . 0 



Table B.5 Mlnl-Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 

2000, Technology Set A 

TOTAL ETU EY FUEL TYPE 
nnf l l = 5 . •^09F + Mb P E T = 3 . bS'JE-t-Ob I.-.HS = 1 . 1 0 ' 
(ITH =?.147E-t -M5 TDT = 3 . a o 3 E + o7 
TDTHL A I R RESIDUALS - EXTRACTIOM (LES;. 
PHPT = 3 . 30bE + M0 MDX =£.145E- t -01 XDX = 7 . 4 1 4 E 
PLD = ? . 9 0 4 F - 0 l D H C D = £ . S 5 7 E - 0 5 HMET=1.53£E 
TDTHL XDLIDS - EXTPflCTTDM .;LES::' 
SDLTDS= 1 5 4 7 9 . 9 

E-^07 ELEC = 1 . 049E-I-M7 H E L E C = 8 . 4 4 4 E + U 5 

•01 H C = 1 . 5 4 8 E - 0 1 CD=a.b55E-t-0U 

PF: : I DUALS 
D;iin=?. 
DFE=a. 
CU = 0 . 
CD = 0 . 

EXTR 
197E 
I I8E-1 : 
0 

14 
TDTfll- I.IHTEP 
r:Yf lM=0. 0 
TFE = 5 . 4 7 6 E - 0 3 
COD = 1 . 5 £ 0 E + i'iO 
Pip": = 0 . 0 
TDTHl H I P PESIDLIALS - MFG'LBS::' 
P H P T = 4 . 74bE + Mri NDX = l . b b 3 E - M l 
GFL = 8 . 8 3 0 E - 0 £ PFL = 7 . b l £ E - 0 £ 
nPC = 5 . 0 5 0 F + 0 0 ? F I D E = 3 . M S d E - M l 

TOTAL SOLIDS - MFbtLBS: ' * 
SDLID:":= 3 0 ' ^ . 1 
TOTAL I.IATEP RESIDUALS - MFb 'LBS 

ACTION .rLBS) 
TSS='= 
ZM =S 
TDS=S 

3 0 9 E - 0 1 
31OE-Ub 
1 3 ' 9 E - ' - 0 H 

SFIDE=5 
PB =4 
BDD =9 

145E-
193E-
043E-

FLIDE= 
MM 
HMET = 

3.645E-

1.:; £0E-
54E-

-04 
-03 

SDX=1. 
ANM=b. 

5E+0M HC = 
7E-03 HMET= 

b . 14bE-i 
1 . 0 7 b E -

jo CD = 
:ia flLD= 

1 . 177E + 
1 . M b 5 E -

01 
08 

AMM = 3 . 7 9 8 E - M 3 
"FTDE=1.510E-M4 
PB = 3 . 3 4 4 E - 0 5 

TDS =1.U85E-M1 
MI = n. 11 

CYAN =8.459E-04 

FLIDE=1.173E-ua 
MM = 0.0 
BDD =4.b85E-03 

DTH =0.0 
TDTfiL EflTTEPY BTLI EY FUEL TYPE 

CDflL=U.0 
DTH =n.0 

PET=0.0 bfl 
TDT=0.0 

D:i:b =b.39bE 

TI = 0. 0 
CDD =1.7b5E 
HMET=b.549E 

S=0. 0 

PHEM=1.473E-04 
ZM =b.57bE-04 
AL =0.0 
MD =0.0 

TSS =3.39ibE-0 
MITR=5.£19E-0 
CU = 0.0 
HRS =0.U 

ELEC=M.0 H E L E C = 0 . 0 



T a b l e B.6 Min l -Au to - O t t o Uniform Charged E n g i n e , Energy and R e s i d u a l s , 
1 9 9 0 , Techno logy Se t C 

TOTAL ETII BY FUEL TYPE 
cnHL = 1 . l£5E-t-07 PET = 3 . 7 1 b E + U- C 
PTH =r ' . 3 0 - : F - H 0 5 T D T = 4 . 1 5£E + 0 r 

TOTAL RIR RESIDUALS - E 'TPRCTIOt-

AS = 1 .1 ;.E-n:i7 E L E C = 1 . z:E + 'i7 HELEC=1.313E-t-Ub 

P H P T = 5 . 01 bE-t-OM NDX = 5 . 7 7 5 E + 0 l SDX = = 
RLD =:?:.bO-:E-01 P H C 1 I = 1 . £ H b E - 0 4 HMET= i 
TDTRL xn i I D ' - EXTRRCTIDM'LBS; ' 
^:DLIDS= £ 7 £ 3 0 . a 
T P T H I I I I R T E P PESIDLIALS - EXTRRCT I DN ' L B " ' 
f,'HN=0. 0 0:: b=S. 7b4E-0? TS: = 1 .rj59E-n:iM 
TFF =1.113E-0£ DFE=b.4?7E-U3 ZM =l.lloE-05 
CPD =1.33:-;F+0 0 CU =0.0 T [': =5. 781E + OO 
HPX =0.0 CD =0.0 
TOTRL ATP RESIDUAL- - MFb " B: • 
PHPT = b . 8 9 b E + 00 N O : : . = £ . ! f , 7 E - i : 
bFL = 1 . 0 7 7 E - 0 1 PFL = - ^ . 1 3 5 E -
npb = 4 . •=c;i7E + 0 0 - p i riE = 5 . 7 5 4 E -
TPTAL SDl IDS - MFC 'LBS: ' 
- :DLTD"= 47.;. . 8 
TDTHL I.IATFP PP i lDL IALS - MFb • LB 
AMM =1 . OOr'F-01 CYRM =1 
. •F IDF = .='. 1 0 £ E - 0 4 F L I D E = 7 
PF; = b . 0 4 £ E - n 5 MM =0 
'Ti = £ . 9 7 3 E - 0 l BDD =1 
HI = 0 . 0 DTH =0 
TDTflL EflTTEPY ETII BY FUEL TYPE 
CDflL=0.0 PET=0.0 bHS=O.M 
DTH =0.0 TDT=0.0 

I't.E-Ol Hi:^£.993E-01 CD=4. 13UE-t-oO 
41 E-0;; 

SFIDE = 1 . 3b3E-M5 FLI DE=8. 4£SE-i: 
PB =1.497E-05 MM =3.£M1E-I: 
BDD =l.iabE + Oi:i HMET =l.bb9E-i: 

SDX=a. 447E-t-00 HC =4.y43E-t-00 C L! =£.044E + Ul 
HMM = a. 0b4E-0a HMET = 3. 1 7 £ E - H £ HLD=1 . M̂ -5E-0;3 

.75£E-0a 

. 5 b u E - o a 

. 0 

.075E-oa 

. 0 

D-b =1.335E-0 
T I = 0. 0 
CDD =£.UH9E-0 
H N E T = 1 . £ 1 9 E - U 

•='HEN=a.713E-i: 
ZN =l.MlOE-i: 
HL =3.4b5E-i: 
MD =0.0 

TSS =a.814E-i:il 
MITR=7.95£E-n:;-; 
CU =a.419E-05 
flPS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.7 Mini-Auto - Otto Uniform Charged Engine, 
2000, Technology Set C 

Energy and Res idua l s , 

! = 1 . 5UOE-t- 0 

4 4 7 E - 0 1 
-:E-0 3 

ELEL = 1. P'bE-t-Or HELEC=1 . E-t-Ob 

HL ; . 7 0 0 E - U 1 C D = 5 . y l b E + O O 

FLIDE=S.lb5E 
MN =£.89IE 

TOTAL ETU BY FUEL TYPE 
C 0 H L = 1 . 0-:lE-^07 PET=4. :-;=i7E + i:ib 
PTH =;=•. 1bME-K05 TDT = 4.54bE-t-u7 
TDTHL ATP PESI DUALS - EXTRflCTI DM'LE 
PHPT = 4.b55E + nO MDX =3.411E + 01 SD: : 
HLD =-;.489P-01 DRCD= 1 . 1 1 1E-U4 H''tET = a. 
TPTflL SOLIDS - E X T R f l C T I D M a B S ' 
SOLIDS= £ 4 5 5 3 . b 
TDTflL I.IATEP RFSIDURLS - (^XTPR.: T I DM i L B i :. 
CYflN = M.O 0 : l b = 5 . 4 3 S E - 0 3 T S S = l . £o5E-^00 : F I DE = 1 . b l OE-i 
TFE = t . M 0 5 F - 0 , - DFE = 5 . : 3 1 3 E - 0 3 ZM = 9 . 7 5 9 E - 0 b PB = l . o 5 3 E - i _ 
CDD = t . S ? 4 F + 00 CU = 0 . 0 TDS=b.794E-^oO BOD = l . u 9 n E + 00 HMET =t : .3b. . .E 
H P - = 0 . 0 C Ti = 0 . 0 
TDTflL AIR PESTDUHLS - MFC'XES::. -^ .- -r. , .-. ,.:,cr... 
PART = 7.K10P + Mn MOX =£.£b£E-01 SDX = £. 474E-H00 HC =b. 84':HE-KMM L D = . O49E-K 

bFL =1.bMlE-01 PEL =1.384E-01 RMN=1.307E-U3 HMET=£.83aE-0£ HLD=l.Ub..E-

ppR =4.l->.9F-^00 : F 1 D E = 4 . 8 S £ E - 0 1 

TOTAL SOLIDS - MFb.LBS) 
SOLTDS= 489.5 
TOTAL MATER RESIDUALS - MFb .::LBS.> 
AMM =9.047E-0£ CYAN =1.53£E-0£ 
';FIDE=1 . 9£3E-04 FLIDE=1 . Ob£E-01 
PE =5.4b£E-M5 MN =0.0 
TDS =4.393E-i:il BOD =l.b95E-M£ 
MI =0.0 DTH =0.0 
TDTRL BATTERY BTU BY FUEL TYPE 
CDAL=M.O PET=N.O bAS=O.M 
HTM =0.0 TnT=0.0 

-04 
03 
04 

01 
08 

OS.:G =1.8 0bE-0£ 
TI =0.0 
CDD =£.494E-0£ 
HMET=1.03bE-0£ 

PHEM=£.4b3E-i: 
ZN =9.£0bE-i: 

TSS =3.58 
:i4 MITR = 7.£ 

AL =l.£7bE-0£ CU =3.64 
MD =0.0 ARS =0.0 

E-01 
£E-i:i3 
E-Of. 

ELEC=U.0 HELEC=0.0 



Table B.8 Small Auto - Otto Uniform Charged Engine, Energy and Res idua ls , 
1980, All Technology Sets 

ELEC=1 .448E+U7 HELEC= 
TDTHL ETU EY FLIEL TYPE 
CDAL = 1 . 5';i5F + 07 PET = 5 . 305E + Ob bRS= 1 . 451 E + 07 
PTH = 3 . ? 0 ' 5 P + 0 5 TDT=5. 133E + 07 
TDTRL RIR RESIDUALS - EXTRACTIDN'LBS. 
PRPT=A. 754E-t-0O NOX =5.093E•^01 SDX =1.33bE + 00 HC = 4.079E-01 CD = 5.5b8E + 
AID =4.850E-01 aACD=1.314E-04 HMET=4.1b1E-03 
TOTAL SOLIDS - EXTRACT I DM<LBS> 
SDLIDS= 3*̂ .691.£ 
TDTRL MATER RESIDLIHLS - EXTRACT I ON .LB S. 

4b5E+0^ 

ns,.b=4.979E-i: 
84E-I 

TSS=1 .b9bE-n: 
ZN =l.£b4E-i: 
TDS = 7.8U5E + i: 

::.ja9E + 00 HC =6.699E + 00 CO =£.75 
ALD=1.Ob 

rYRN=0.0 
TFE =1.50£E-0£ DFE=8. 
CPD =£.535E + 00 rl.l =0.0 TDS = 7.805E + 0O 
APS =0,0 CD =0. 
TOTRL HIR RESIDURLS - MFb..LBS> 
PflPT = 7.£18E-t-oO MDX = £ . 7 7 £ E - 0 1 SO:; 
'̂ FL =5.718E-0£ PFL =4.574E-0£ RMM = £. 87£E-U£ HMET = 3.53SE-0, 
PPG =f̂ ..7?bF + 00 SFIDE = 7. 337E-01 
TDTflL SOLIDS - MFG.:LES:. 
SOLIDS= 56£.0 
TOTAL I.IATEP RESIDUALS - MEG .LBS:. 
RMM =1.35aE-01 CYAN =a.3b3E-0 
"FIDE=a.798E-04 FLIDE=4.953E-0 
PB =3.l££E-05 MM =0.0 
TDS =3.938E-01 BDD 
NT =0.0 DTH 
TOTAL BATTERY ETU EY FUEL TYPE 
C D A L = 0 . n P P T = 0 . 0 GAS=0 .0 
OTH = 0 . 0 T n T = 0 . 0 

::FIDE = 1 . 4 5 8 E - 0 5 F L I D E = 1 . 1 3 5 E - 0 3 
PB = l . b 5 5 E - 0 j NM = 4 . 3 1 7 E - 0 3 
BDD = 1 . 5 1 5 E + 0 0 HMET = £ . £ b 4 E - 0 4 

SE•^01 
5 E - 0 S 

D:;G = a . 4 8 £ E - i : i £ 
T I = 0 . 0 
CDD = £ . 1 3 b E - 0 £ 

= 1 . 459E- i : i£ HMET = 1 . b b l E - M £ 
= 0. 0 

PHEN=3.65SE-03 
ZM =1.3bbE-03 
AL =b.b55E-03 
MD =0.0 

MITR=1 
CU =1 
HRS =0 

=0.0 HELEC=0.0 

b95E-01 
078E-M£ 
90IE-05 
0 



Table B.9 Small Auto - Otto Uniform Charged Engine, Energy and Residuals, 
1990, Technology Set A 

= 1.414E-t-07 ELEC=1. 314E-^07 HELEC=1. 303E-t-0b 
TDTflL ETU BY FUEL TYPE 
rpHl =•=•. 3•̂ 5E-̂ 0b PET=4. 47'̂ E-fUb 
PTH = £ . 4 7 0 F + 0 5 T 0 T = 4 . £ 7 £ E + 0 7 
TDTfl l H I P RESTDIIHLS - EXTRACT I DM .LBS . 
P P , P T = 4 . 9 £ 7 E - H M O NDX = 3 . 519E + U1 SOX =1 . Oa4E-^00 H C = £ . b 8 4 E - 0 1 r a = 4 . Ud^iE-fOO 
HLD = 3 . f t 3 9 F - 0 1 0 R C D = 9 . 1 1 O E - 0 5 H M E T = a . 7 5 9 E - 0 3 
TOTAL SOLIDS - EXTRACTION .LBS:> 
SOLID-= £5a'i4.5 
TOTfll I.IATEP RESIDUALS - EXTRACT I ON > LBS::' 
C Y A N = 0 . 0 a " G = 5 . 3 7 9 E - 0 3 T SS=1 . 31 nE-^MO S F I I i E = l . 4 5 4 E - 0 5 F L I D E = 8 . • : ' 'ycE-04 
TFE = 1 . 0 3 7 E - 0 £ D F F = 5 . 9 9 4 E - 0 3 ZN = 9 . 0 £ 5 E - O b PB = l . £ 3 8 E - 0 5 
COD = £ . 0 0 7 E + M 0 CLI = 0 . 0 TDS = 7 . 4 4 b E - ^ 0 0 BOB 
HP": = 0 . 0 CD = 0 . 0 
TOTAl HTR PESIDLIALS - MFG.LBS:. 
PHPT='^.875F-t-M0 MDX =£.48 0E-01 SOX=£. 593E-t-0n HC 
bFL =1.117E-01 PFL =9.514E-0£ AMM=1.b04E-M£ HMET=£.b£7E-M£ ALD=1.0b5E-uy 
nPG =5.47ftE-^00 "F I DE=4. 995E-01 
TDTflL SOLIDS - MFb(LBS• 
-:DLIDS= 4bb.l 
TDTflL I'IflTEP RFSTDUflLS - MFJ.-";LES::' 
piMM = 9 . 3 £ 5 E - 0 £ CYflM = l . f c . 3 £ E - 0 £ 
-FTDE=£.09£E-04 FLIDE=fl.£2bE-0£ 
PB =5.979E-05 MN =0.0 
TDS =4.733F-01 BOD =1.849E-0a 
ni =0.0 DTH =0.0 
TOTAL BATTERY BTU BY FUEL TYPE 
rnflL=H.o PET=o.M bfls=n.ri 
DTH =0.0 TDT=0.0 

MN =£.985E-03 
= 1.^99E•^00 HMET =£.554E-04 

:;E-̂  0 0 CD =1.919E•^ 01 

n«.G =1.940E-0£ 
TI = 0. U 
CDD =3.447E-0£ 
HMET=1.MbOE-0£ 

PHEN=£.554E-0S 
ZN =1.015E-0S 
AL =1.9'HOE-0£ 

MD =0.0 

TSS =3.778E-01 
NITR=8.OlbE-03 
CU =5.686E-05 
MRS =0.0 

ELEC=0.0 HELEC=i:i. 0 



Table B.IO Small Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set A 

TOTAL 
CDRL = 
PTH = 
TOTRI 
PHPT = 
RLD = 
TOTRL 
SOI. I D 
TOTRL 
CYHN = 
TFE = 
COD = 
ARS = 
TOTAL 
PHPT = 
.^FL = 
PPG = 
TOTAL 
SDL I D 
TDTAL 
AMM 
SFIDF 
PB 
TDS 
N I 

TOTAL 
CDHL = 
DTH = 

ETU BY FUEL TYPE 
8 . £ 5 0 F - ^ 0 b PET = 4 . 0£ 1 E + Ob GA : = 1 . 73yE-i-0 
1 . 033F•^Ob TDT=5 . 143E + 07 

HTR PESIDLIRLS - EXTRHCT I DM ( LBS . 
-;..^::iHP + O0 NDX = a . b 7 5 E - ^ 0 1 SDX = 3 . b 4 b E - 0 1 HC = 1 . 
3_ -.;-;t;p_|-,i DHCD = 5 . o 9 1 E - 0 5 HMET = a . b 4 a E - 0 3 

SOLIDS - EXTPACTIDN.LBS: . 
S= 19 3 3 1 . 7 

I.IHTEP PFSIDUHLS - EXTPAC T I DM (LES'. 
D : j b=b . b 7 7 E - 0 4 TS S= 1 . 03 0E +0 0 SF I DE=1 . 5 5 4 E -
DFE = .='. 5 4 9 E - 0 3 ZN = 3 . 1 0 b E - 0 b PB = 1 . 1 5 8 E -
CU = 0 . 0 TDS = 3 . b 5 9 E + 0U BDD = 1 . 0 4 0 E • ^ 
CD = 0 . 0 

E L E C = 1 . 948E-t-07 H E L E C = 1 . 193E•^0b 

:.E-01 CD = :: ::07E-^00 

0. 0 
b.8£bE-03 
1 . 744E-I-0 0 
0. 0 
HIP RESIDUALS - M F G . : L B S . 

b.43nE + 00 NRX =1.9£8E-i:il SDX = a. 1 £7E + 00 HC =7.£74E 
,_-;4,E_0i PFL =l.lb3E-01 AMM=1. 0££E-0£ HMET=£.6.73E 
5.31OE+OO SFIDE=4.bblE-01 
SOLIDS - MEG"LBS> 
":= 4 07. 0 

I'lATFP RESIDURLS -
= 4 . 7 3 9 F - 0 3 CYAN =1 
= 1 . 8 7 9 E - 0 4 F L I D E = 1 
= 4 . 7 b O F - 0 5 MM =0 
= 1 . 4 7 b E - 0 l BOD = j 
= 0 . 0 OTH =0 

BATTERY BTLI BY FUEL TYPE 
O.n P E T = 0 . 0 b A S = 0 . 0 
0 . 0 TDT=0 . 0 

05 
05 
0 0 

-t- 0 0 
-0£ 

FL I DE 
MM 
HMET 

CD = 
ALD= 

=4. 1 
=a. £ 
= 3 . 5 

1.46 
1. 06 

3£E-
6SE-
bOE-

3E + i; 
5E-C 

04 
0 3 
05 

1 
8 

•1PG .LBS> 
0 1 7 E - 0 3 n-G 
5 £ 4 E - 0 £ 
0 
49 5 E - 0 3 

. 8 1 3 E - 0 3 
T I = 0 . 0 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 9 . 8 9 3 E - 0 3 

P H E N = 1 . 8 1 
ZN = 
AL = 
MD =i : 

E L E C = 0 . 0 

OE-
3E-

I. 0 
: i . 0 

04 TSS 
04 N I 

CU 
AR 

4 
TR=6 

= 0 
= 0 

4 4 I E - O S 
£ 8 5 E - 0 : ] 

HELEC=M.0 



Table B . l l Small Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
1990, Technology Set A 

T S S = 1 . £ 0 8 E + 0 0 
ZN = 5 . 1 4 9 E - 0 b 
TDS=4 . 111E•^00 

TOTAL ETU BY FUEL TYPE 
C^AL=K.53£E-^0b PET=4.845E- t -06 bAS = 
PTH = £ . b £ 7 F - ^ 0 5 TDT = 4 . 3b5E + 07 
TOTAl ATP RESIDUALS - EXTPACT IDN .::LB 
P f tPT=4.3a7F- t -00 NOX = 3 . 9 1 9 E + 01 SOX = 9 . 6 5 7 E 
RLD =3.744E-01 0ACD=5.814E-05 HMET=£.133E 
TOTRL SOLIDS - EXTRACT I ON .:LES. 
"PI TDS= £1067.4 
TOTAL MATER RESIDURLS - EXTRACT TDM <LBi:' 
r;YRN=0. 0 OS G=4. 719E-04 
TFE =7.450E-03 DFE=£.765E-03 
rOD =1.959E-t-oO CU =0.0 
H P S =0.0 CD =0.0 
TDTAL AIR RESIDUALS - MEG'LBS:. 
PHPT=6.Ob4E+00 MOX =a.l43E-0l 
bFL =1.05£E-Ul PFL =9.035E-0£ 
PRG =6.513E-t-00 vFI DE=4. 159E-01 
TDTAL SOLIDS - MFb (LBS :• 
SDLIDS= 4 03.3 
TOTAL I.IATFR RESIDUALS - MFb .:LBS;. 
AMM = 5 . 1 6 9 E - 0 3 CYAN = 1 . 1 U 3 E - 0 : I 
- F I D E = £ . 0 4 9 E - 0 4 F L I D E = 1 . 5 4 6 E - o a 

MN = 0 . 0 
BDD = 6 . 0 3 8 E - 0 3 
DTH = 0 . 0 

TOTAL BflTTERY ETU EY FUEL TYPE 
CORL=0 .0 P E T = 0 . 0 GflS= 
nTH = 0 . 0 TPT=M.0 

1 . 5 1 1 E + 0 7 E L E C = 1 . 3 6 5 E + 0 7 H E L E C = 1 . £ 4 7 E + 0 6 

7 E _ 0 l H C = £ . 1 S 9 E - 0 1 CD=3. iSE•^0 0 

SF IDE=8 
PB =6 
BDD =1 

l££E-06 
81£E-06 
16bE-t-00 

FLIDE=4. 
MN = £ . 
HMET = 3 . 

i S E - 0 4 
' 4 E - 0 3 
' 7 E - 0 5 

S D : » : = £ . i£S9E•^00 
flMM=l.143E-0£ 

HC = 7 . 
HMET=1. 

36E-t-00 
5 1 E - 0 £ 

CO = 1 . 
A L D = 1 . 06 5E 

E-^01 
E - 0 8 

PB 
TDS 
NI 

=5.115E-05 
=1.443E-01 
= 0. 0 

D&G =S.568E-03 
TI =0.0 
CDD =1.765E-07 
HMET=8.835E-03 

PHEN=1.970E-04 
ZN =8.7£wE-04 
AL = 0.0 
MD =0.0 

TSS =4.501E-0 
NITR=b.913E-0 
CU =0.0 
MRS =0.0 

E L E C = 0 . 0 H E L E C = 0 . 0 



There is no Table B.12 



Table B.13 Small Auto - Otto Uniform Charged Engine, Energy and Residuals, 

1990, Technology Set C 

:ii sax = 1 . loaE-^ou 
14 H M E T = 3 . 5 b 8 E - 0 3 

ELEC = 1 . 408E-t-07 H E L E C = 1 . 4 3 5 E + 0 6 

H C = 3 . 3 1 l E - 0 1 C D = 4 . 5 S a E + 0 0 

TDTflL BTII BY FUEL TYPE 
C D R L = l . £ 4 7 E - ^ 0 7 P E T = 4 . l £ 3 E + 0b bf l S := l . 355E-t-0.-
PTH = £ . 5 4 8 E - H 0 5 T a T = 4 . 59 lE-^07 
TDTAL ATP PESIDLIALS - EXTPHCT I ON • LBS ) 
PP(PT=5. 5i^,5F•^00 NDX = 4 . 1 3 3 E + i : 
HLTI = 4 . 0 0 7 F - 0 1 DHCri=l . 4 1 £ E -

TPTAL SOLIDS - E X T P R r T l D M . L B 
xni IDS= 3 0 1 6 3 . 5 
TDTflL I.IRTER RESIDLIRLS - EXTRflCTIDN CLES:. _^ 
|-VRH = 0 . 0 D;:;.G = 4 . 1 7 0 E - 0 3 T S S = 1 . 4 0 H E + 0 0 SF I D E = 1 . 4 X 5 E - 0 5 F L I D E = 9 . O . 4 E - 4 

TFfT - 1 -•^•4<r-0£ ricP = 7 . 1 - ; £ E - 0 3 ZN = l . a i 3 E - 0 5 PB = 1 . 6 3 c ; E - u 5 MM = . . . -.4,-E-O-;. 
CDD = £ : 0 9 4 E . 0 O C i , = o : o T D S = 6 . 4 a 8 E . 0 n BDD = l . a 5 3 E . O O HMET = 1 . « 5 1 E - H 4 
Hp-.: = 0 . 0 CD = 0 . 0 
TDTflL flip RESIDLIRLS - M!^b-LBS::' ^ . . ^. ^ ..-..-.c:..-.-.,-, rn -'• -•*:5F + 01 
PRPT = ̂ *:ô:,P + 00 NO" =£.£37E-01 SDX=a. 71 cE-^00 HC =5.4yaE-t-U0 CD -a.^--jE + l.n 
,-p, =,;i;.ftp_oi PEL =1.004E-M1 AMM=£.a73E-0a HMET=3.464E-0£ ALD=1. Ob..E-OK 

npi^ = 5 . 5 5 8 E + 00 Sf^IDE = 6 . 3 5 b E - 0 1 
TDTRL SOLIDS - MFb.::LBS:. 
• D L I D S = 5 £ 7 . £ , 
TOTAL I.IATEP RESIDUALS - MFb (LBS:' 
AMM =1.110E-01 CYRM =1.941E-0£ D&b 
-FIDE=£.335E-04 FLIDE=8.£9 0E-o£ TI =0.0 
PE =*:..703F-05 MN =0.0 COD =£.£lbE-M£ 
TDS =3.£94E-01 BDD =1.194E-0£ HMET=1.346E-0a 
HI =0. 0 DTH =0. 0 

TOTAL BflTTERY BTU BY FUEL TYPE ^- - -
C D f l L = 0 . 0 P E T = 0 . 0 b A S = 0 . 0 E L E U = M . M 
DTH = 0 . 0 T D T = n . 0 

i-|-;=-,E_0£ PHEN=3. 0 0 7 E - 0 3 TSS = 3 . 0 9 7 E - 0 1 
ZN = 1 . 1 £ 1 E - 0 3 N I TR=S8. 8 £ 8 E - 0 3 
AL = 9 . £ 5 7 E - 0 3 CU = £ . 6 4 5 E - 0 5 
MO = 0 . 0 ARS = 0 . (.1 

H E L E C = 0 . 0 



Table B.14 Small Auto - Otto Uniform Charged, Energy and Residuals, 
2000, Technology Set C 

bHS = l . 658E + i:'. 

::TIDM.LB: . 

ELEC = 1.51SE•^07 HELEC=1.948E-^06 

: i8£E-01 C D = 4 . a 3 1 E + oO 

T O T A L BTII BY FLIEL TYPE 
CDAL=1 . 141E-^07 PFT = 4 . 379E + 0f 
PTH =?.3a '= iF+05 TDT = 5 . U£5E•^0T 
TDTHL R I P PFxIDURLT - EXTRRCT 
PRPT=5. 1 A1F-fOO NPX =3 .775E•^0 1 vn:::; = 1 . 0 5 0E-t-0 0 HC = c 
RID = 3 . 8 8 £ E - 0 1 n R C D = l . £ 1 4 E - 0 4 H M E T = 3 . 0 5 3 E - 0 3 
TOTRL SOLIDS - EXTRRCT I DM .LB ;:. 
SDLID':::= .-7171.4 
TOTRL I.IHTEP PESTDLIHL3 - EXTRRCT I ON .:LBS. 
CYHN=0.0 D " b = 6 . 0 7 8 E - 0 3 T S S = 1 . 3 3 9 E + 0 0 : F I D E = 1 . 7 4 3 E - 0 5 F L I D E = 9 . 0 3 3 E - 0 4 
TFE = 1 . 1 1 3 F - 0 P r i F E = 6 . 4 3 4 E - 0 3 ZM = 1 . 0 6 3 E - 0 5 PE = 1 . 4 7 0 E - 0 5 MN = 3 . £ 0 0 E - 0 3 
i-PD =£.0£'='E + 00 CLI =11.0 TDS = 7 . 5 5 4 E + 00 BDD = l . £ 1 3 E - ^ 0 0 HMET = £ . 6 £ 4 E - 0 4 
HRS =0, 0 cri =0. 0 
TDTflL flip RESIDURLS - MFG.LBS. 
pRPT = a. bObF-t-OO NDX =a.515E-0l SDX = £. 740E+00 HC =7.b03E + 00 CD =£.047E-t-01 
GFL =1.75bF-01 PFL =1.518E-ol RMM=1.931E-Oa HMET=3.03aE-0£ ALD=1.065E-08 
PPG =5.415E+0 0 ':FIDE = 5. 374E-01 
TOTAL S PL IDS - MFb.:LES:> 
SOLIDS= 54 0.5 
TOTAL I.IATEP RESIDURLS - MEG (LBS:' 
HMM =1.001E-01 CYRM =1.751E-oa 
"FTDE=£.135E-04 FLIDE=1.166E-01 
PE =6.056F-05 MN =0.0 
TDS =4-a7£F-01 BOD =1.833E-0a HMET=1.140E-0 
NI =0.0 DTH =0.0 
TDTflL ERTTEPY BTU BY FUEL TYPE 
CDflL=0.0 PET=0.0 GHS=0.0 
DTH =0.0 TOT=0.0 

D:ib =£.003E-oa PHEM=£. 7£7E-i: 
TI =0.0 ZN = i . o a i E - t 
CDD =a.749E-0a AL =1.399E-i: 

ND =0.0 

TSS =3 
MITR=8 
CU = _-: 

943E-01 
048E-03 
997E-05 

MPS =0. 0 

ELEC=0.0 HELEC=0.0 



Table B.15 Medium Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 

1980, All technology Sets 

TDTAL BTI.I BY FUEL TYPE _ . , ^ _ uiricr—;• t - i -P + O-
CDflL=£.i:r94F + 07 PET=7. 004EH-06 GAS=1 . 90'9E-^07 ELEC=1. 9U4E-H0.' HELEC-9. b5oE-^M_, 
nTH =4.180E + 05 TOT=6.747E-t-07 
TOTAL flIP RESIDLIRLS - EXTRACTION (LBS:. _ -.-.--r^fu, 
PHPT=R.aR8F-^nO NOX =6.6b9E + 01 SDX =1.767E + 00 HC=5. 30(E-Ml LO=( . ...̂ cE-̂ 0 0 

ALD =6.437E-01 DRCD=£. £97E-04 HMET=5. 34bE-U .-: 

TDTAL XPLTDS - EXTRRCT I ON [LBS:> 
SOLIDS= 48 0 35.£ 
TDTAL I.IATEP PESIDLIALS - EXTRACTION (.LBi.> - ^ - ^ ^, T r.cr i ^ iv c M"-
r:YAN=0.0 D: : , -G=6.5£3E-0 3 T S S = £ . £ 4 5 E * 0 0 SF I DE=1 . 7H 1 £-05 FLIDE=1. .ObE- . 

TFF =1 Qb7E-H£ D F P = 1 . 1 3 7 E - O £ ZM =1.588E-05 PB =£. M5bE-M5 MN =. . .b . .E-M^ 
CPD =3:3b4E+M0 CLr=o:o TDS=1.034E+gi BDD =£.011E+00 HMET =£.977E-04 
HPV =0.0 CD =0.0 
TOTAL ATP RESIDLIRLS - MEG .:LBS::. __ . ,_. . - , , ^ . , - , , 
PHPT='. 437F+M0 MDX =3.675E-01 SDX=4.605E+0n HC =y.8c7E+00 LO =3.b l4E+ 1 
C;FL = 7 . 4 O 3 E - 0 £ PFL =5.914E-0£ HMM=3.b73E-0£ HMET=4.494E-0£ HLD=1.ObSE-Oo 

ppb =8.9a7E+00 vFiriE=9. 5S3E-01 
TDTHl. -PLIDS - MFb (LBS;. 
•-:OLIDS= 736.6 
TOTAl I'lATFP RESIDUALS - MFb (LB ; ' ,_ , ., ^-,,-,^ ,-,, 
1 ^ ' • _ , ^-^riF-Ol CYAN =3.094E-na QiiG = 3. a65E-0a PHEM = 4 . 7y6E-03 T:. i =.'. .c OE-Ol 
^yyDF = 3:70 E-04 Fl̂  IDE=6.454E-0a TI =0.0 ZM =1.800E-03 MlTR=1.4£.E-U. 
pp ^ , , 0bMF-M4 MN =0.0 COD =£.807E-0£ AL =y.b05E-M3 LU =c.4. ' :^E-0. ' 
TD' =5:i67E-01 BOD =1.9£8E-0£ HMET=a. 15:3E-0£ MD =0.0 ARi =0.0 
HI =0.0 OTH =0.0 

TOTAL BATTERY BTU BY FUEL TYPE HELEC=U 0 
r:nfll=0.0 PET = 0.0 bHi = 0. 0 ELEL-O. O HELEL-U. O 

nTH =0.0 TDT=0.0 



Table B.16 Medium Auto - Otto Uniform Charged Engine, 
1990, Technology Set A 

Energy and Res idua ls , 

TDTHL BTU BY FUEL TYPE 
C0RL = 1 . £ £ 5 E + 07 PET=5 . 883E-t-06 
PTH =3.£M4F-^05 TDT = 5.553E-t -07 
TPTRL R I P RESIDLIRLS - EXTPRCTI DM (LBS:. 
PHPT=6.465E•^00 NPX = 4 . 5 9 5 E + 0 l SDX = 1 . 3 5 0 E + O 0 H C = 3 . 4 
RLD = 5 . 0 7 £ F - 0 1 D H C D = 1 . 1 4 3 E - 0 4 H M E T = 3 . 5 0 9 E - 0 3 
TOTRL VDLTD- - EXTPRCTIDM.LBS. 
" :aLIDS= 3 3 0 3 3 . 3 
TOTRL l.lflTER RESIDURLS - EXTRRCT I DM .:LB S . 
rVHH=0. 0 D:JG = 7. 70aE-n3 TSS = 1 . 7a8E + 00 SFIDE=1. 
TFF =1.354F-0£ DFE=7.8£7E-03 ZN =l.l£lE-05 PB =1. 
rOD =£.65£E + oO CU =0.0 TDS=9.3a8E-^00 BDD =1. 
HPS =0.0 CD =0.0 
TOTRL HIP RESIDURLS - MFb.LBZ:. 
ppiPT = 8.3Hf:.E-i-0O ND:^ =3.£74E-0l 
i-FL =1.4£OF-01 PFL =1.£07E-Ul 
PRb =7.££4E-^00 SF I DE = 6 . 41 9E-01 
TOTAL SOLIDS - MEG .:LBS::. 
SDLIDS= 6 05.6 
TDTRL I.IHTFP RESIDURLS - I' 
HMM = 1 . £ 1 8 E-01 C Y R N = ,3 
"FIDE=£.755E-04 FLIDE=1 
PE =7.83IE-05 MN =0 
TDS =b.£04F-01 BDD =£ 
NI =0.0 DTH =0 
TDTAL BATTERY BTU BY FUEL TYPE 
COAL=0.0 PET=0.0 GAS=0.0 
OTH =0.0 TDT=0.0 

5 H S = 1 . 843E-I-07 ELEC= 1. 70£E-i-07 HELEC=1 . 659E-^06 

85E-01 CD=5. £75E-^00 

•IFF 
. IS 
. 05 
. 0 
. 4 3 
. 0 

•LB 
aE-
OE-

6 E -

3:. 
0£ 
01 

oa 

SDX=3. 39£E-t-0 0 HC =•; 
AMM=a.04£E-0£ HMET=: 

D:jG =a.544E-0£ PHEM 
T I = i:i. i:i ZM 
CDD =4.4 3 0E-0£ AL 
HMET=1.3b£E-oa MD 

7 6 7 E - 0 5 
5 £ 3 E - 0 5 
584E-t-0 0 

. 7 08E-t-0 0 

. £ 5 5 E - 0 £ 

F L I D E = 1 . 1 8 7 E - 0 3 
MN = 3 . 8 9 8 E - 0 3 
HMET = 3 . 3 5 3 E - 0 4 

CD = £ . 5 0 7 E • ^ 0 1 
flLD=l.Ob5E-03 

= 1. 3 

= 0. 0 

i9E-
ilE-
•5E-

TSS 
MITR 
CU 
flRS 

849E-01 
05aE-0£ 
£15E-05 
0 

ELEC=0.0 HELEC=0.0 



Table B.17 Medium Auto - Otto Uniform Charged Engine, Energy and Residuals, 
2000, Technology Set A 

GHS=a.££lE•^07 ELEC=£. 463E-t-07 HELEC=1.518E-^06 

1.134E-I-00 HC=£.579E-0l C0=4. 190E-^00 

TOTAL BTLI BY FUEL TYPE 
C0AL=1.071E+07 PET=5.£53E+06 
OTH =l.£68F-t-0b TDT = b. 574E + 07 
TDTAL AIR RESIDLIRL3 - EXTRACT I ON .: LB 
P H P T = 5 . £ 1 OE-t-00 MDX =3.433E-t-0l SDX 
HLD = 4 . 3 8 0 E - 0 1 a A C D = 6 . 4 4 9 E - 0 5 H M E T = 3 . 3 £ 8 E - 0 3 
TPTflL SOLIDS - EXTRACTION (LBS:. 
S D L i n S = £ 5 3 3 0 . 5 
TOTAl I.IATEP RESIDURLS - EXTRACT I ON CLBS:' 
r:', 'qH=O.M , D : :KG=8. 3 0 1 E - 0 4 TSS=1 .417E-^00 SFIDE = 1 . 8 7 9 E - 0 5 F L I D E 
TFE = 3 . 8 9 0 F - 0 3 D F E = 3 . 5 3 0 E - O 3 ZN = 9 . 9 8 £ E - 0 b PB = 1 . 4 1 5 E - 0 5 MN 
CDD = £ . £ 9 a E + 00 CLI = 0 . 0 TDS=4.809E-t -00 BDD = 1 . 3 b 7 E + o O HMET 
Pip3 = 0 . 0 CD = 0 . 0 
TDTAL AIR RESIDUALS - MFG.LBS:. 
PART=a.341F+00 NDX =£.53oE-Ol SDX=£.771E+00 HC =9.5£0E-^00 CO = 
bFL =1.7 06E-Ol PFL =1.479E-01 RMM=1.311E-0£ HMET=3.£86E-0a HLD= 
ppb =7.633E+0 0 SFIDE=5.9?5E-01 
TDTRL SOLIDS - MFG(LBS. 
SDLIDS= 5 3 6 . 1 
TOTAL l.lflTFR RESIDUALS 
flMM =6.171E-03 CYflN =1, 
"FIDF=£.447E-04 FLIDE=1. 
PB =b.l9bE-05 MM =0. 
TDS =1.901E-01 BDD 
NT =0.0 DTH =0. 
TDTflL BflTTERY ETU BY FUEL TYPE 
COAL=0.0 PET=0.0 bHS=0.0 
PTH =0.0 TPT=0.0 

=5.496E-
=£.954E-
=4.533E-

1 . 905E-t-L 
1 . 065E-i: 

04 
0 3 
05 

1 

s 

MEG'LBS:. 
.333E-03 
.974E-03 
. 0 
.196E-03 
. 0 

D:ib =1 

TI =0 
CDD =1 
HMET=1 

Ol9E-oa 
0 
765E-07 
£6oE-0£ 

PHEM=£.360E-04 TS 
ZN =1.04IE-03 NI 
ML =0.0 CU 
MD =0.0 AR 

TR=8 
= 0 
= 0 

.745E-0£ 

. 305E-0:; 

. 0 

. 0 

ELEC=0.0 HELEC=0.0 



Table B.18 Medium Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
1990, Technology Set E 

TOTAL 
COAL = 
PTH = 
TDTflL 
PRPT = 
RLD = 
TOTAL 
SDL I D 
TOTAL 
CYAN 
TFE 
rPD = 
RP V = 
TOTRL 
PAPT = 
bFL = 
ORG = 
TOTAL 
SDL I D 
TOTAL 
AMM 
- F I D E 
PE 
TDS 
NT 

TOTAl 
CDAL 
DTH = 

; . 0 0 5 E - ^ 0 7 E L E C = 1 . S0£E-t-07 HELEC=1 . b£0E-t-06 

HC 7 E - 0 1 CD=4.71£E- t -00 

BTU BY FUEL TYPE 
1.131E-t-07 PET = b . 4 7 1 E + 06 GA 
3.461E-t -05 T0T = 5 . 733E-^07 

R I P RESIDURLS - EXTPHCT TDM (LBS.:. 
5 .846E•^00 MDX = 3 . 3 7 0 E + Ol SDX = l . £ 9 3 E + 0 i : 
5 . 0 £ 3 F - 0 1 P R C D = 7 . 3 1 l E - 0 5 H M E T = £ . 7 4 9 E - 0 3 
SOLIDS - EXTRACT I ON. LBS:. 

S= £793 0.0 
I.IHTFP RESIDLIRLS - EXTPRCTI ON'LBS::. 

O.O D::.G = 5 . 9 3 5 E - 0 4 TS S= 1 . 61 8E-^00 SF I DE=9. 5 4 7 E - 0 b F L I D E 
9 . 8 8 OF-03 DFE = 3 . 6 9 1 E - 0 3 ZN = b . 3 4 6 E - 0 b PB = 8 . £ 4 4 E - 0 6 MN 

;p+00 CLI = 0 . 0 TDS = 5 . 515E + 00 BDD =1.5b4E- t -00 HMET 
0 . 0 C D = 0 . 0 

HTP PESIDLIALS - MFG.LBS:. 
7 . 9 7 9 E + 00 ND;< = £ . 3 7 £ E - 0 l SDX = 3 . 04£E-t-00 HC = 1 . 0 6 7 E - ^ 0 1 CD = 
1 . 3 6 8 E - 0 1 PFL = ! . 1 7 4 E - 0 1 A M M = 1 . 4 7 1 E - M £ H M E T = a . 0 6 5 E - 0 £ A L D = 

7 3 b E + 0 0 S F I D E = 5 . 4 3 0 E - 0 1 
OLIDS - MEG(LBS' 

= 6 . 3 03E-
= 3 . £ 8 £ E -
= 4 . 1 4 0 E -

£ . 1 19E•^ 
1 . 0 6 5 E -

01 
03 

MATER RES IDI.IALS - I 
6.855E-0 3 CYAN =1 
£.718E-04 FLIDE=£ 

=b.797E-05 MN =0 
=1.9 03E-01 BDD =8 
= 0. 0 DTH =0 
BATTERY ETU EY FUEL TYPE 

0.0 PET=0.0 
0.0 TDT=0.r 

•1FG (LBS:. 
4 7 8 E - 0 3 D iG = 1 . 1 3 9 E - 0 a 
0 4 4 E - 0 £ T I = 0 . 0 
0 COD = 1 . 7 b j E - 0 7 
O S l E - 0 3 H M E T = 1 . 1 5 £ L - o a 

PHEN = 6 1 9 E - 0 4 TS:; 
ZN = 1 . 1 6 1 E - 0 3 N 1 T P = 9 . £ 1 
HL = 0 . 0 CU = 0 . 0 
MD = 0 . 0 ARS 

3 E - 0 £ 
lE -o : 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.19 Medium Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set B 

TOTAL ETU BY FUEL TYPE 
C D A L = 8 . 8 1 lF-t-06 P E T = 5 . 44 3E-t-06 
PTH = 3 . 1 9 4 E - ^ 0 5 T D T = 4 . 757E•^07 
TDTAL A IR PESIDLIALS - EXTRACT I ON .:LBS:: ' 
p f l P T = 4 . 9 5 4 E + 00 NDX =3 .a09E- t -01 3DX =1 

n A C D = 4 . 1 3 9 E - 0 5 HMET=£ 
EXTPACTIDN.LBS: . 

= 1.644E-t-07 ELEC=1 .551F•^07 H E L E C = 1 . ££5E-H0b 

1 DUALS 
a::.b=4 
DFE = 3 
CU =0 
iSD =0 

- EXTRA 
5 7 4 E - 0 4 
1 7 4 E - 0 3 
0 
0 

Al D =4.365E-01 
TDTAL SOLIDS -
SDL 10":= £314 
TDTflL lilHTFR PE 
CYRM=0.0 
TFE = 8 . 1 9 1 F - 0 3 
COD = £ . ^ 8 4 E • ^ 0 0 
Hpv = 0 . 0 
TDTAL ATP PESIDLIALS - MFG'LBS::. 
PHRT = 7 . 003F-^00 NOX = £ . 4 9 6 E - 0 l 
GFL = 1 . £ 8 ? E - 0 1 PFL = 1 . 1 0 4 E - 0 1 
HPb = 7 . 5 a 9 F + 0 0 x F I D E = 4 . 5 3 a E - 0 1 
TOTAL SOLIDS - MFR(LES:> 
-:nLIDS= 4 5 8 . 6 , 
TOTAL LlflTER RESIDUALS - MFbCLE" 
flMM = 5 . 6 8 1 E - 0 3 
- F I D E = ; = ' . £ 5 9 F - 0 4 
PE = 5 . 7 4 6 E - 0 5 
TDS = 1 . b l £ E - 0 1 
NI = 0 . 0 
TDTflL BATTERY B^ 

113E-I-0H 
£3 0 E - 0 3 

HC=a. 3 1 4 E - 0 1 CD=3. 979E•^00 

T S S = 1 . 3 9 8 E + 0 0 
ZN = 4 . 6 5 3 E - 0 6 
T D S = 4 . 7 9 3 E + 0 0 

SFIDE=6. 
PB = 5 . 
BDD = 1 . 

3 7 7 E - 0 6 
: "89E-0b 
•:5'?E-t-0U 

F L I D E 
NN 
HMET 

= 5 . 4 ( 

= 3 . 4 6 

::E-i: 
i£-( 

£ E - i : 

S D X = £ . 5 6 4 E + 0 0 
H M M = 1 . O l 3 E - o £ 

HL: = 
HMET = 

i l£E- t -0 
- .08E-0 

0 CD = 
£ flLD= 

1 .76 0 
1 . 0 

E-t-01 
E - 0 8 

COAL=0. 
DTH = 0 . 

C'v'AN = l . £ 6 7 E - 0 3 
E L I D E = 1 . 7 4 4 E - 0 a 
MN = 0 . 0 
BOD = 7 . 0 a 6 E - 0 3 
DTH = 0 . 0 

U BY FLIEL TYPE 
P E T = 0 . 0 GA 
T D T = 0 . 0 

DSG =9 
T I =0 
CDD =1 
HMET=9 

; =o . 0 

5 7 3 E - 0 3 
0 
7 6 5 E - 0 7 
6 3 I E - 0 3 

ELE 

PHE 
ZN 
AL 
MD 

S=0. 

N=a. 
= 9 . 
= 0 
= 0. 

0 

c 
8 
0 
0 

04E-
4 1 E -

-04 TSS = 5 . 0 5 4 E - 0 c : 
-04 N I T R = 7 . S 1 4 E - 0 3 

CU = 0 . 0 
MRS = 0 . 0 

H E L E C = 0 . 0 



Table B.20 Medium Auto - Otto Uniform Charged Engine, Energy and Residuals, 
1990, Technology Set C 

::5E + 07 ELE'J = 1 . 676E-t-0.- HELEC=1.4bbE-t-0b 
• TOTAL BTU BY FIJEL TYPE 

C D R L = 1 . 5 b l E + 0 7 P E T = 5 . a 3 9 E + 0 b GRS=1. 
PTH = 3 . 1 1 0 E + 0 5 T D T = 5 . 5 7 5 E + 0 7 
TPTRL HTR PESIDI.IRLS - EXTRRCTIDM'LBS ' 
PHPT = 7 . ObOF-t-00 NDX = 5 . £ 0 9 E + 01 SOX = 1 . - ! 3 ' : F + 0 0 H C = 4 . 0 3 4 E - 0 1 C D = 5 . 799E-^00 
R ID = 5 . £ 5 1 E - 0 1 P R C D = 1 . 5 4 £ E - 0 4 H M E T = 4 . 0 4 3 E - 0 3 
TOTRL S O L I D " - EXTRRCT I DM .LB S:. 
SDLTDv= 3 7 5 3 0 . 3 
TOTRI I.IRTPP RESIDLIRLS - EXTPR.; T I ON . LB " :. 
CYRM=0. 0 0 : iG=5. 13aE- r i 
TFE = 1 . 5 3 6 E - 0 £ D F E = 8 . 8 7 9 E - 0 
r p D = 3 . 7 4 5 F + 0 0 CU = 0 . 0 
Pip.-, = 0 . 0 CD = 0 . 0 
TDTRL RTR P E S I D L I H I . 3 - MFG'LBS.:. 
P H P T = 8 . 8 8 4 E + 0 0 MDX = £ . 9 8 5 E - 0 1 
i"FL = 1 . a 1 5 F - 0 1 PFL = 1 . Oa6E- 0 1 
nPG = 7 . 3 8 4 E + 0 0 S F I D E = 7 . 5 8 1 E - 0 1 
TOTRI - PL IDS - MFb (LBS:. 
VOLTD-= 6 3 7 . 0 
TOTAL I.IRTER RESIDLIRLS - MPG'LBS:. 
HMM = 1 . 3 8 3 E - 0 1 CYRN = £ . 4 1 7 E - 0 £ 

TSS = l.S17E-n: 
ZN =l.££6E-i: 
TDS=8. 388E-H: 

iFIDE=1.3£7E-05 FLI DE= 1. ££9E-i: 
PB =1.568E-05 MM =4.418E-i: 

:iO BDD =1.640E+00 HMET =£.344E-i: 

iDX=3. 337E-1-0 0 HC =7.007E+oO CD =£.8£7E+01 
RMM=a.591E-0£ HMET=3.459E-ua ALD=1.065E-08 

D;:G =a.577E-0£ PHEM=3. 759E-03 
TI =0.0 ZM =1.4£9E-03 
CDD =a.583E-0£ AL =9.455E-03 
HMET=1.60bE-oa MD =0.0 

-FIDE=3.0OSE-04 FLIDE=8.851E-Oa 
PE =8.48bE-05 MM =0.0 
TTi" =4.107E-01 BDD =1.544E-0£ 
NT =0.0 DTH =0.0 
TDTRL BflTTERY ETU BY FUEL TYPE 
CORL=0.0 PET=0.0 bAS=0.0 ELEC=0.0 HELEC=0.0 
DTH =0.0 TDT=0.0 

TSS =3.50£E-01 
MITR=1. l£'?E-0£ 
CU =£.701E-05 
ARS =0.0 



Table B.21 Medium Auto - Otto Uniform Charged Engine, Energy and Residuals, 

2000, Technology Set C 

=1.3b6E+07 ELEC=1 .6£6E-t-07 H E L E C = 1 . 7 £ 8 E - K 0 6 

E 5 0 E - 0 1 C 0 = 5 . 0 7 4 E + 0 0 

S P I D E = 9 . 4 0 5 E - 0 b F L I D E = 1 . 1 7 6 E - 0 3 
•USE-06 PB = 9 . 3 6 9 E - 0 6 MN = 3 . 6 9 £ E - 0 3 
6£E + M0 BOD =1.567E- t -00 HMET = 3 . 1 9 9 E - 0 4 

TDTflL ETII BY FUEL TYPE 
C0RL = 1 . 354E + 07 PET=5 . 976E-t-0b 
PTH = £ . 7 0 6 E + 05 TDT = 5 . b£4E-t-07 
TDTRL RIP RESIDUALS - EXTRACT I DM . LB:. 
PRPT=b.££6E+0n MDX =4.35£E-f01 SDX =1.3a4E-i-00 HC 
Al.Ti =5.0£3E-01 DACD = '̂ . 48£E-0? HMET = £ . 779E-03, 

TPTflL SOLIDS - E X T R A C T I D N . L B : ' 

- D L I D S = 3 1 £ 3 8 . 9 
TPTRI I.IRTFP RESIDUALS - EXTRA': T I DM (LBS ' 
CYAN=0. 0 D":G = 7 . £ S 9 E - 0 3 TSS = 1 . 6 9 3 E + 0 0 
TFE = l . £ 3 £ E - 0 £ D F E = 7 . 4 1 l E - 0 3 ZM = 
i-DD = £ . b £ 7 E + 0 0 CLI = 0 . 0 TDS = 
Hp-; = 0 . 0 CD = 0 . 0 
TDTAl AIR RESIDURLS - MFG CLBS:. 
PHPT=8 pa^P-hOO NDX =3.££3E-01 S0X=3. £18E+00 HC =9.39'-' 

,-pL =i.s73E-01 PFL =1.34bE-0l flNM= 1 . 785E-03 HMET=£. 140E-0£ HL D = 1 . Mb5E-tM: 

ppî  =p,..9;5P;P + 0 0 3FIDE=5.401E-01 

TDTHL SOLIDS - MFb (LBS;. 
-DLIDS= 589.9 
TPTRL l.lflTER PESIDUflL: ; 
RMM = 1 . 1 5 3 F - 0 1 CYRM =£ 
- F T D E = £ . 6 7 ! E - 0 4 F L I D E = 1 
PB = 7 . 3 0 0 E - 0 5 MM =0 
TDS = 5 . 8 7 3 E - 0 1 BDD =£ 
HI = 0 . 0 OTH =0 
TDTflL BflTTERY BTU EY FUEL TYPE 
CDRL = 0 . 0 PET= 0 . 0 bAS= 0. 0 
• T H = 0 . 0 T D T = 0 . 0 

?E+00 CD = £ . 3E+01 

MFG (LBS;. 
0 1 9 E - 0 £ D5.:G 
0 8 3 E - 0 1 T I 

3E -0£ 

£ . 4 1 3 E - 0 £ 
0. 0 

CDD = £ . 8 7 5 E - 0 a 
H M E T = 1 . 1 4 7 E - 0 £ 

P H E N = 3 . 1 7 4 E - 0 3 TSS = 3 . 9 3 3 E - 0 1 
ZN = l . £ 4 7 E - 0 3 M I T R = 9 . 8 9 1 E - 0 3 
AL = l . £ 4 1 E - 0 £ CU = 3 . 5 4 6 E - 0 5 
MD^ = 0 . 0 ARS = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.22 Large Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
1980, All Technology Sets 

G R S = £ . a 7 9 E + 0 ( ELEC=£ 5E + 07 

HC > . £ 7 5 E - 0 l 

TDTRL BTLI BY FUEL TYPE 
r n f l l =,:•. 496E + 07 PET=8 . 390E + 06 
HTH =4.947E+05 TDT=8.051E+07 
TDTflL R I P RESIDLIRLS - EXTPRCTIDN CLBS:' 
PP(PT=1 . 06£E-t-01 MOX = 7 . 9 3 0 E + 01 SOX =a . laOE- t -00 
RLD =7.746E-0l ORCD=a.647E-04 HMET=b.£43E-03 
TOTRL SOLIDS - EXTRRCT I DM CLBS:. 
SDLIDS= 57107.1 
TDTflL l.lflTER RESIDLIRLS - EXTPflC T IDN CLE S :• 
r:VHN = 0. 0 as.G = 7 . 7 7 a E - 0 3 T SS = £ . b95E•^00 SF I DE = 1 . 9 8 0 E - i : 
TFE = £ . 3 3 8 E - 0 8 DFE=1 . 3 5 a E - 0 a ZN = 1 . 8 1 6 E - 0 5 PB = a . 3 £ 5 E - i : 
rUTi = 4 . 0 4 8 E + 00 CLI = 0 . 0 TDS=1.£43E-H0l EDD = £ . 4 1 9 E + i: 
Hpv = 0 . 0 CD = 0 . 0 
TOTfll. flip RESIDURLS - MFG (LB 

H E L E C = 1 . 1 3 5 E + n 6 

:a=8 :'40E-^oO 

F L I D E = 1 . 3 1 £ E - 0 3 
MN = 6 . 7 £ 3 E - 0 3 
HMET = 3 . 5 5 3 E - 0 4 

PART = 1 . 1£1E•^01 NPX = 4 . 4 1 3 E -
GEL = 8 . 7 £ 4 F - 0 £ PFL = 6 . 9 5 1 E -
npb = 1 . 0 7 4 E + 01 SFTDE=1 . l£7E-^00 
TOTAL SOLIDS - MFb CLBS:. 
•-DLinS= 8 7 6 . 6 
TDTAL I.IATEP RFSIDURLS - MFb (LBS:. 
RMM =£.104E-01 CYflN =3.679E-o£ DSb =3.S97E-0£ 

:il SDX = 5. 459E + 00 HC =1.055E + Ol CD =4.300E + 01 
jP ANM=4.£75E-0£ HMET=5.l£5E-0£ flLD=l.065E-08 

'FIDE=4.440F-O4 FLIDE=7 
PB =1.£77E-M4 MN =0 
TDS =6.156E-01 EDD =£ 
MI =0.0 DTH =0 
TOTflL BflTTERY ETU BY FUEL TYPE 
CDflL=0.0 PET=0.0 bAS=0.0 
DTH =0.0 TPT=0.0 

41E-0£ TI =0.0 
CDD =3.350E-0£ 

1£E-0£ HHET=£.53bE-03 

PHEN=5.708E-03 TSS =4.174E-01 
ZN =£.153E-0 5 NITR=1.7 01E-02 
AL =1.01£E-0a CU =£.890E-05 
ND =0.0 ARS =0.0 

ELEC=0.0 HELEC=M.0 



Table B.23 Large Auto - Otto Uniform Charged Engine, Energy and Residuals, 
1990, Technology Set A 

6 bAS=£. £07E-t-o7 ELEC 

TI DM CLBS;. 

TDTAL ETU EY FLIEL TYPE 
rnAL = 1 . 46aE+07 P E T = 7. 089E-H: 
PTH =3.8?OE-i-05 TDT = 6.645E-t-i: 
TOTAl ATP PESIDLIALS - ' EXTPAi: 
P H P T = 7 . 7 8 3 P + 0 0 Max = 5 . 5 1 1 E + 0 1 SDX = 1 . 6 3 1 E + 0 0 
ALD = 6 . 1 4 3 P - 0 1 P A C D = 1 . 3 £ £ E - 0 4 H M E T = 4 . 1 1 3 E - 0 3 
TDTRL - D L I D 3 - EXTPRCTI DM .LBS;. 
SDLIDS= 3 9 5 9 1 . 3 
TPTRL I.IATEP RESIDURLS - EXTRACT ION CLBX 
CYRM=0.0 DS.G=9 .£61E-03 T S S = £ . 0 
TFE = 1 . 6 £ 3 E - 0 £ D F E = 9 . 3 3 6 E - 0 3 ZN = 1 . 3 
COD = 3 . a i 3 E + 00 CLI = 0 . 0 T D S = 1 . 1 
H P 3 = 0 . 0 CD = 0 . 0 
TDTRL RTR PESIDLIALS - MFG CLBS:> 
pp,PT=l . 05bE-i-01 MOX = 3 . 9 6 £ E - 0 1 
,^f\_ = l . b 6 £ E - 0 l PFL = 1 . 4 1 £ E - 0 1 AMM = 
nPi3 =8 . 734E-I- 0 0 SF I DE = 7 . 5 9 3 E - 0 1 
TOTRI SDL IDS - MFG (LBS:' 
-D1IDS= 7 £ 3 . £ 
TDTflL I.IRTEP RESIDURLS - MFb (LBS 
RMM = t . 4 b O F - 0 1 CYflN = £ . 5 5 b E - 0 
•-:FIDE = 3 . 3 £ 6 E - 0 4 FL I DE=1 . 3 3 4 E - 0 1 T I 
PE =.s 4 1 3 E - 0 5 MN = 0 . 0 COD 
TD": =7.464E-01 EDD =£.943E-0£ HMET= 1 .61 lE-Oc! 
MT =0.0 DTH =0.0 
TDTflL BflTTERY BTU BY FUEL TYPE 
CDflL=0.0 PET=0.0 
nTH =0.O TDT=0.0 

£. 0£7E-^07 HELEC=1. 941E+06 

HC=4. 160E-01 CD=6.347E•^00 

•=.E + 00 SFIDE=1.985E-05 FLI DE=1.438E-03 
=;p_05 PB =1.731E-05 MM =4.675E-03 
9E-I-H1 BDD =1.913E-H00 HMET =4. 038E-04 

• ;.:;=4. 074E-t-0 0 HC = 1 . 171E+ 01 CD = 3. 003E-t- 01 
95P-03 HMET=3.7£5E-0£ ALD=1.Ob5E-08 

DS.G 

b H i : = 0 . 0 

3 .ObOE-O 
0 . 0 
5 . £ 3 9 E - 0 £ AL 

MD 

PHEM=4. OO8E-1: 
ZM = 1 . 6 0 £ E - f 

£ . 9 5 3 E - i : 
0 . 0 

TSS = 5 . 7 £ 9 E - 0 1 
M I T R = l . £ 6 7 E - o £ 
CU = 8 . 4 3 8 E - 0 5 
ARS = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.24 Large Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set A 

5RS = £ . 645E-I-07 ELEC = £ . 905E-^07 HELEC = 1 . yOOE•^0^: 
TDTRL BTM BY FLIEL TYPE 
CPRL = 1 . £93F + 07 PPT = b . 373E+i: 
PTH = 1 . 4 5 5 E + 0b TDT = 7 . 8 £ 5 E + i: 
TOTRL RTR PESIDLIALS - EXTPACTIDN.LBS: ' 
PflPT = 6.3;- 'bF + 00 NDX = 4 . £ 1 7 E + 01 SDX = 1 . 3 3 £ E + 00 H C = 3 . 1 1 6 E - 0 1 C D = 5 . 0 8 8 E + O0 
RLD = 5 . 3 4 4 E - 0 1 D R C D = 7 . 6 £ 1 E - 0 5 H M E T = 3 . ^ 1 3 E - 0 3 
TPTRL SOLIDS - EXTRACT IDN CLBS :• 
SOL TDS= 3 0534. 0 
TOTflL l.lflTER RESIDUALS - EXTRACT ION . LBS > 
C'.'AN=O.0 O S G = 9 . 6 4 3 E - 0 4 TS S= 1 . 7 3 7 E + 0 0 S^ I DE=£. 1 £ 6 E - 0 5 FL I DE=6 . 7 0 5 E - 0 4 
TFE = 1 . 0 7 P , E - 0 £ D F F = 4 . 0 4 3 E - 0 3 ZN = 1 . 1 4 9 E - 0 5 PB = 1 . 6 1 7 E - 0 5 MM = 3 . 5 7 7 E - 0 3 
COD = £ . 7 9 b E + 0 0 CU = 0 . 0 T D S = 5 . 8 b 7 E + 0 0 BDD = 1 . 6 6 7 E + 0 0 HMET = 5 . 3 8 £ E - 0 5 
APS = 0 . 0 Cp = 0 . 0 
TDTflL RIR RESIDLIRLS - MFGCLBS::' 
p H p T = 9 . • j 9 b F + 0 0 M D :-• = 3 . 0 8 3 E -01 
GPL = £ . 0 ? 4 F - 0 1 PFL = 1 . 7 5 4 E - 0 1 
ORG = 9 . 3 0 9 F + 0 0 S F I D E = 7 . 0 4 6 E - 0 ! 
TDTHl SDL IDS - MFGCLBS:' 
SDLIDS= 6 3 3 . 9 
TDTflL l.lflTER RESIDUALS - MFG.LBS:. 
AMM = 7 . 4 7 0 F - 0 3 CYAN = 1 . 6 1 3 E - 0 3 D îG = l . £ 3 5 E - 0 £ 
':;:F I DF = 3. 963E- 04 FL I DE=£. 379E- 03 T I = 0. 0 
PE =7.497E-05 MN =0.0 CDD =1.765E-07 
TDS =£.£aOE-01 BDD =8.755E-03 HMET=1.496E-0£ 
MI =0.0 DTH =0.0 
TOTAL BATTERY ETU BY FUEL TYPE 
CDAL=0.0 PET=0.0 GAS=0.0 ELEC=0.0 
PTH =0.n rnr-M n 

SDX=3. 355E-t-0O HC =1.157E+Ul CD =£.3 07E+01 
RMM=1.567E-0£ HMET=3.776E-0£ HLD=1.Ob5E-03 

PHEM=£.S60E-04 TSS =6.915E-0£ 
ZM =l.£6£E-fl3 NITR=9.954E-0S 
AL =0.0 CU =0.0 
MD =0.0 MRS =0.0 

HELEC=0.0 



Table B.25 Large Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
1990, Technology Set B 

TOTAL BTLI EY FUEL TYPE 
C0AL=1 . 3£8E + 07 PET = 7 . 6 1 aE-^Ob b H i : = £ . 3 ' 
HTH = 4 . 0 5 6 E - ^ 0 5 TDT=b . 787E-^07 
TDTAL A IR PESIDLIALS - EXTRflCT I ON CLBS:. 
P H P T = 6 . 8 7 3 E + 0 0 NDX = 4 . 5 4 4 E + 0 l SDX = 1 . 
ftLD = 5 . 9 1 7 E - 0 1 0 H C D = 8 . 4 4 4 E - 0 5 HMET=3. 
TDTRL SOLIDS - EXTRACT I DM ..LBS'. 
SOLIDS= 3 3 7 8 6 . 7 
TOTRL I.IATEP PESIDLIALS - EXTRACTION CLBS! 
CYflN = 0 . 0 D:tG = 6 . 8 5 5 E - 0 4 T S S = 1 . 9 i 
TFE = 1 . 1 6 0 E - 0 £ DFE = 4 . 3 4 £ E - 0 3 ZN =7 .£ : i 
I'DD = 3 . 0 9 6 E • ^ 0 0 CU = 0 . 0 TDS=6.4 ' : 
Pip- = 0 . 0 CD = 0 . 0 
TDTflL flIP RESIDUflLS - MFG(LES:. 
P H P T = 9. 345E-t-00 NOX =3.38£E-0l ;:DX = 3. 
GEL =1.597E-01 PFL =1.370E-01 RMM=1. 
nPb =1.039E+01 SFIDE=b.SiOE-Ol 
TDTRL SOLIDS - MFGCLBS.:' 
SDLIDS= 6£4.6 
TOTRL l.lflTER PESIDUflL:;: - MFb CLBS 

CYflN = 1 . 7 3 a E - 0 
F L I D E = £ . 3 9 7 E - 0 
MN = 0 . 0 
EDD = 9 . 5 1 3 E - 0 

MI = 0 . 0 DTH = 0 . 0 
TDTAL BATTERY BTU EY FUEL TYPE 
CDAL=0-0 PET=0.0 GAS=0.0 
PTH =0.0 TDT=0.0 

4E+07 ELEC=£. lldE-t-07 HELEC=1.891E+06 

5££E-t-
196E-

0 0 HC = 
0 3 

3E-01 C0= 

:l5E-̂ 00 
:;3E-06 
J7E-n!iO 

SFID! 
PB 
EDD 

E=l. 0 
9.4 
1 

E-
03E-
4£E+ 

05 
06 
0 0 

FLI 
MN 
HME 

DE=7.4S 

T =4.3:: 

5E-04 
3E-0 3 
5E-05 

573E + 
71£E-

00 Hi 
0£ HM ET=£ 

£56E 
368E 

1 CD 
£ AL 

£.48: 
D=l. 06' 

iE + Ol 
5E-08 

AMM =8 
SFTDE=3 

PE =7 
TDS =3 

047E-n :: 
19 IE-04 
984E-05 
33 0E-01 

a;;:G =1 
TI =0 
CDD =1 
HMET=1 

333E-03 
0 
765E-07 
345E-03 

PHEN=3.077E-04 
ZM =1.365E-03 
AL =0. 0 
MD =0.0 

TSS =6.984E-0 
NITR=1.083E-0 
CU =0.0 
ARS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.26 Large Auto - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set B 

TDTflL BTIJ BY FLIEL TYPE 
CaRL = l . 149E-t-07 PET=7 . 1 15E•^0b bHS = a . 1 38E+0 ( 
PTM = 4 . 1 5 4 E + 0 5 T D T = 6 . 1 7 9 E + 0 7 
TOTflL R IP PESIDLIflLS - EXTRRCT I DM CLBS ( 
PRPT=6.489E + 00 NDX =4.195E-t-01 SPX =1.461E-t-00 
RLD = 5 . 7 3 3 E - 0 t P H C D = 5 . 3 7 3 E - 0 5 H M E T = a . 8 3 9 E - 0 3 
TDTRL SOLIDS - EXTRRCTIDNCLBS. 
SDLIDS= 3 0 3 5 7 . 6 
TOTRL I.IRTER RESIDURLS - EXTPRCTI DM . LBS :. 

ELEC=£. 005E-t-0( H E L E r = l . 

HC=3. O a i E - 0 1 CD=5 . £1 1E•^00 

C Y H N = 0 . 0 0 s. b=5. 7 a 4 E - 0 4 T S 
TPE =1.071E-0£ DFE=4.15bE-05 ZN 
rpTi =3. 00OE + OO CLI =0.0 TD 
RP'S =0, 0 CD =0. 0 
TPTRL AIR PESIDLIALS - MFG CLBS:( 
P H P T = 9 . 0 3 9 E + 0 0 NDX =3.£75E-01 

GFL =1.639E-01 PEL =l,40£E-0l 
ppb ='9.'9b4E+00 SFIDE=5.8a9E-01 
TDTRL SOLIDS - MFGCLBS:. 
SOLTDS= 595.0 
TDTRL • I.IRTER RESIDUflLS - MFGCLBS:. 
RMM =7.4a7F-03 CYflN =1.659E-03 

-•FI DE=£. 954E- 04 FL I DE=a. abbE- 0£ 

PB =7.509E-05 MN =0.0 
TDS =£.O93E-0t EDD =9.£08E-03 
NI =0.0 PTH =0.0 
TDTHL BflTTERY BTLI BY FUEL TYPE 
CDAL=0.0 PET=0.0 GA 
PTH =0.0 TDT=0.0 

S=l.335E+00 SFIDE=7.930E-06 
=5.715E-06 PB =6.971E-06 
S=b.a95E+00 BDD =1.734E+00 

SaX=5.35aE+00 HC =1.£07E+01 

RMM=1.313E-03 HMET=1.846E-0a 

Ô iG = 1. £5£E-0£ PHEN=£. 3S3E-

TI =0.0 ZM =1.£87E-

CDD =1.765E-07 AL =0.0 
HMET=1.£39E-0a MO =0.0 

S=u.0 ELEC=0.0 

FLIDE=7.194E-04 

MM =3.559E-03 
HMET =4.45£E-05 

CD =a.3 0£E+Ol 

ALD=1.065E-08 

04 TSS =b.57bE-0a 

03 NITR=1.0£3E-0£ 
CU =0.0 
MRS =0.0 

HELEC=0.0 



Table B.27 Large Auto - Otto Uniform Charged Engine, Energy and Residuals, 
1990, Technology Set C 

ELEC=£.154E+u; HELEC=£.057E+0b 

i07E+0 0 

TOTAL BTLI BY FUEL TYPE 
CDHL=1.951E+0' PET=6.4a7E+0b bRS=a.085E+07 
nTH =3.94£E+05 T0T=7.037E+07 
TOTflL flip RESIDURLS - EXTPRC TIP" ' LBS:. ^ ,,-^ .-,, ,-n--
PHPT=8.763E+00 NDX =b.531E+0l SDX =1.751E+OO HL=5.H9E-0l LD-( 
HLD =6.405E-01 DflCD=a.081^-04 HMET=5.345E-03 
TOTflL SOLIDS - EXTRRCT lOM ' LBS:' 
SOLIDS= 47073.0 
TOTAL MflTER RESIDUflLS - EXTPRCTIDN (LBx:' -, Tr,p-1 499F-0-' 
r:YRN=0.0 D̂..b = 6.504E-o3 TSS = £. a£7E+00 XFI DE=a. 0d0E-u5 ^LIDE-1.499E . 
PCD :;:;:3E;^f: ^ " " ; : | ; " " " -sllioI^i^Ell B^D liioli^OO [̂ .IET :£:9iai-04 

B^h^^rh'-'h^^^n SDX=4.£40E+00 HC =8.666E+00 CO=::.540E+01 
Jlp, =,....,,,p_ 01 PFL =1.440E-M1 flMM=3.411E-0a HMET=4.9£ME-Ud HLxi=l . Ub ..E-Oo 
npb =8.384E + 00 SFIDE=9. 7«;3E-01 
TPTflL SOLIDS - MFGCLBS;. 
SDl IDS= 8 1 1 . 9 
TDTflL MflTER RESIDUALS - MFbCLBS. 
AMM =1.733E-01 CYAN =3.030E-0£ 
-EIDE = 3.7 OSE-04 FLIDE=1.£ 1OE-01 
PE =1.054E-04 MM =0.0 
TDS =5.146E-0l BDD =1.897E-0£ 
HI =0.0 DTH =0.0 
TDTfll EflTTEPY ETU EY FUEL TYPE 
COAL=H.O PET=0.0 bflS=0.0 
riTH =0. 0 TDT = 0. 0 

DiG =3.£0c:E-0a 
T I = 0. 0 
CDD =3.353E-0£ 

PHEN=4.703E-03 TiS =4.6--i3E-0l 
ZN =1.769E-0 3 NITR=1.395E-03 
AL =1.3£7E-0£ CU =3.791E-05 

HMET=£.06£E-0£ MD =0.0 

ELEC=0.0 

ARS =0.0 

HELEC=0.0 



Table B.28 Large Auto - Otto Uniform Charged Engine, Energy and Res idua ls , 
2000, Technology Set C 

; H ; = a . 4 5 4 E + 0 7 E L E C = £ . 1 9 7 E + 0 7 H E L E C = a . 6 0 £ E + 0 6 
TOTAL ETU BY FLIEL TYPE 
C 0 R L = 1 . 7 1 9 E + 0 7 PET=7.51bE+0C 
PTH = 3 . 5 4 6 E + 0 5 T D T = 7 . 4 1 8 E + 0 7 
TDTAL ATP PFSIDUHLS - EXTPRCTI DN Cî E : . 
P H P T = 7 . 8 9 P E + 0 0 NDX = 5 . 6 5 0 E + 0 1 :aX = l . b 4 0 E + 0 0 H C = 4 . 3 4 9 E - 0 1 C D = 6 . 4 5 £ E + 0 0 
Pil_ri = 6 . 1 4 a E - 0 1 O H C D = 1 . 5 4 3 E - 0 4 HMET=4. 1 £1 E-U 3 
TOTAL SOLIDS - EXTPRL T T DM ( L BS:' 
S D L I D S = 4Ob lb. 3 
TDTflL I.IRTFP RESIDURLS - EXTRRCT I DN CLBi: ' 

: . 3 E - I : TSS=£.098E+00 SFIDE=1.9b£E-05 FLIDE=1.433E-03 
ZN =1.309E-05 PB =1.741E-05 MN =4.79£E-o3 
TDS=1.1S8E+01 BOD =1.917E+00 HMET =4.033E-04 

CYRN =0.0 0:• G = •=.. a 
TFE =1.6b5E-0a DFE = '=..6 
i-OD =3.ailE + 00 ril =0.0 
HpS =0.0 CD =0.0 
TPTRL RIP ':'E';TnMHLS - MFG'LBS:. 
pflPT=l.33bF+01 NDX =3.960E-01 SaX=4.157E+00 HC =1.176E+01 CD =3.071E+01 
î FL =£. -•;54F-0t pPL =£.0£7E-01 AMM = £. 663E-03 HMET = 3. 757E-03 HLD= 1 . 065E-0S 
npG =3.557E+00 SFTDE=7.56£E-0l 
TDTAL SOLIDS - MFb CLBS.:' 
SOLIDS= 788-9 
TDTAL I.IATEP RESIDUALS - MFb CLBS:' 
PIMM = 1 . 4 9 8 E - 0 1 CYRN =a.6£iE-oa 
'^•FIDE=3. 3£3F-04 FL I DE= 1 . 586E-01 
PE =9.£57F-05 MN =0.0 
TDS =7.447E-H1 BDD =£.941E-0£ 
HI =0.0 DTH =0.0 
TOTAL BATTERY BTU BY FUEL TYPE 
COAL=0.0 PET=0.0 GAS=0.0 
HTH =0.0 TPT=0.0 

O-iG =3.061E-0£ PHEN=4. lOoE-03 
TI =0.0 ZN =1.571E-03 
CDD =3.937E-0£ AL =1.869E-0£ 
HMET=1.6o5E-0£ MD =0.0 

TSS =5.535E-i: 
NITR=l.£4£E-i: 
CU =5.339E-
AR; = 0. 0 

ELEC=0.0 HELEC=0.0 



Table B.29 Van - Otto Uniform Charged Engine, Energy and Res idua l s , 
1980, All Technology Sets 

TOTAl ETU BY FUEl TYPE 
CPAL=£.486E+07 PET=8.SSaE+Ob GAS=a.£6SE+07 ELEC=£.a6£E+07 HELEL=1.140E+Mb 
riTH =4.949E+05 TDT = 3. 0 1 4E+07 
TOTAL A l t ' PFSIDIIR! S - EXTRflCT IDH CLBS:' 
PHRT=1.05bE+0l NDX =7.910E+01 SDX =£.103E+00 HC=6.£81E-01 C D = 8 . 6 9 H E + 0 0 
HLD = 7 . b 7 ? E - 0 l DRCD=3.b91E-04 HMET=6.397E-03 
TDTflL SOLIDS - EXTRflCT I ON CLBS;. 
SOLIDS= 56971.0 
TOTfll I.IRTFP RESIDLIRLS - EXTRflCTION CLBS::' 
rYRN=0 0 D".G=7.747E-03 TSS=£. b73E + 00 SF I DE=£. 057E-05 FLIDE=1.795E-0; : 
TFE =?'333P-0.- DFE=1.349E-0£ ZN =1.854E-05 PB =£.390E-05 MN = 6 . 7 0 6 E - M 3 
,-DD =4.OO9p + 00 Cll=0.0 TDS=l.£3aE+01 BDD =£.397E+00 HMET =3.536E-U4 
HPS =0.0 CD =0.0 
TDTR! HTC' RFSIDURLS - MFG CLES::' ,̂  .. 
pp,PT = 1 ll-=.E + Hl NOX =4.378E-01 S0X=5.456E+00 HC =1.049E+01 CD =4..£H(E+M1 
;-p, .̂:._7=;.-,p_,-|:. PFL =6.98aE-0£ RMM=4.319E-03 HMET=5. £4£E-0£ ALD=1. Ob5E-oy 
PPG =1.Ob4E+01 SFIDE=1.1£8E+00 
TDTAL SOLIDS - MFG.LBS,:' 
SDLIDS= 874 .0 •_ 
TDTAL I.IATFR PESIDLIALS - MFbCLES.:. 
AMM =3 .0 99 E-01 CYAN = 3 .6 7 0 E-0£ 
- F I riF = 4. 4 06E- 04 FL I DE = 7 . 64aE- 03 
PB =1.370E-04 MN =0.0 
TDS =6.133F-01 EDD =£.£95E-0£ 
MI =0.0 DTH =0.0 
TDTAL EflTTEPY BTU BY FUEL TYPE 
COAL=0.0 PET=0.0 bf 
DTH =0.0 TDT=0.0 

OS<G =3.87'9E-0£ 
TI = 0. 0 
CDD =3.335E-0£ 
HMET=£.544E-0a 

PHEN=5.690E-03 
ZN =£ .140E-03 
HL =1.01bE-0£ 
MD =0 .0 

TSS =4 .170E-01 
NITR=1.691E-0£ 
CU =£ .903E-05 
ARS = 0 . 0 

=0 .0 ELEC=0.0 HELEC=0.0 



Table B.30 Van - Otto Uniform Charged Engine, Energy and Res idua l s , 
1990, Technology Set A 

TDTflL BTU BY FLIEL TYPE 
CDflL = l . 6 a 8 E + 07 PET = 7 . 753E + 0(: 
PTH = 4 . 3 8 4 E + 0 5 T 0 T = 7 . 4 0 6 E + 0 7 
TDTHL flip RESIDLIRLS - EXTRflCT I DN ' LB ; 

S = £ . 4 5 1 E + 0 7 ELEC ;79E + 07 HELEC = ,: 3E+06 

PRPT=^ 
RLD =b 
TDTHL 
SDL I D -
TDTRL 
CYRN=i" 
TFE =1 
CDD =• 
RRS =1" 
TDTAl 
PAPT=1 
GFL =1 
PRG =9 
TOTAL 
SOLIDS 
TDTAL 
AMM = 
~FTDF= 
F'B 
TDS = 
N I 
TDTAL 
CDRI =0 
DTH =0 

. 5:;OE + 00 

. 6 3 4 E - 0 1 
SOLIDS -
= 4 3839 
I.IRTEP RES 
, 0 
. 7'9bF—oa 
, 4b'9F + 00 
. 0 
A IR RESID 
. 1 9 3E+01 
. 9 4 b F - 0 t 
. 4 7 4 E + 0 0 
SPLIDS -
= 8 08 
I.IATEP PES 
1 . 6 1 6 E - 0 1 
3 . b £ 0 F - 0 4 
1 . 0 3 5 F - 0 4 
8 . 1 9 5 E - H 1 
0. 0 

MOX = 
OACD = 

EXTPAC 
. 3 
I DUALS 

D:iG=l 
DFE = 1 
CU =0 
CD =i:' 

JALS -
NO;: 
P E L 
SF I DE 

MFGCLE 
. 4 

I DUALS 
CYAN 

6 . 0 9 7 E + 0 1 
1 . 5 9 0 E - 0 4 
T I D N ' L B S . 

SDX = 1 . 
HMET=4. 

- EXTRACT I DM CLBS;. 
. 0 1 3 E - 0 3 
. 0 3 9 E - 0 3 
. 0 
. 0 

MFGCLBS:. 
= 4 . a 8 9 E - 0 1 
= 1 . 6 5 7 E - 0 1 
= 8 . 6 3 0 E - 0 1 
s:;. 

- MFGCLBS 
= 3 . 8 a 8 E - i : 

F L I D E = 1 . 4 31E- i : 
MN 
BOD 
OTH 

BATTERY BTU BY 
. 0 
. 0 

PET=0 
TDT=0 

= 0 . 0 
= 3 . 1 9 8 E - C 
= 0 . 0 

-UEL TYPE 
. 0 

0 

T S S = £ . a 6 
ZN = 1 . 5 7 
TDS=1.£S 

sax=4. 
flMM=£. 

::' 
£ Df.vG = 
1 T I = 

CDD = 
a HMET= 

GRS=0 .0 

771E+0I : 
8 0 4 E - 0 : 

bE+OO 
8 E - 0 5 
8E + 01 

4'93E + 0i: 
7 9 1 E - 0 a 

3 . 3 6 0E-
0 . 0 
5 . 9 '90E-
l . S 4 £ E -

H' = 4 . b 

S F I D E = a . 
PB 
BDD 

HI 

= £ . 

= £ . 

= 1 
HMET=4 

0£ 

0 £ 
0 £ 

ELEi 

PHEN 
Z N 
A L 
MD 

:=o . (. 

5 5 E - 0 1 

55 I E - 0 5 
1 6 8 E - 0 5 
073E+0 0 

. £ 7 7 E + 0 1 

. 5 9 4 E - 0 £ 

= 4 . 4 £ 5 E -
= 1 . 7 5 7 E -
= 3 . 4 b 6 E -
= 0 . 0 

C D = b . 9 b 4 E + 0 0 

F L I D E = 1 
MN =5 
HMET = 4 

CD = 3 . 
flLD=l. 

0 3 TSS 
03 N ITR 
03 CU 

flRS 

HELEC=0. 

. 5 5 3 E -

. i ; l E -

. 4 £ 1 E -

3 3 -

- 0 
- 0 
- 0 

E + 01 
0 6 5 E - 0 3 

= b . 
= 1 . 
='9. 
= 0 . 

0 

566E 
3 8 ; 
9 0 : 
0 

•:E 

;iE 



Table B.31 Van - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set A 

TDTAL BTLI EY FUEL TYPE 
C D A L = 1 . 5 4 0 E + 0 7 P E T = 7 . 6 £ 9 E + 0 6 bAS 
PTH = 1 . b b 9 F + 06 TDT = '9. ££6E + 07 
TDTAL ATR PESIDLIALS - EXTRACT I DN CLBS :. 
ppiPT = 7 . 5 6 8 F + 00 MDX = 5 . 0 3 4 E + Ol SDX = 1 . 
ALD = 6 . 4 1 5 E - 0 1 D f lCD=8 .9 3 7 E - 0 5 HMET=4. 
TOTAL SOLIDS - EXTPACTIDN.LBS: . 
SOLTDS= 3 8 4 4 3 . £ 
TOTRI I.IATFR RESIDUALS - EXTRRCT I DM (LB S;' 
CYflM= 0. 0 DiJ.G= 1 . 1 1 6 E - 0 3 TS S=£ . 0. 
TFE =l.£85E-03 DFE=4.83bE-03 ZM =1 
rOD =3.356E+00 CU =0.0 TDS=7 
HP S =0.0 CD =0.0 
TOTRL R I P PESIDLIALS - MFGCLBS:. 
P A P T = 1 . 1 8 5 F + 0 1 NOX = 3 . 6 9 7 E - 0 l SaX=4 
GFL = 3 . 3 9 I E - 0 1 PEL = £ . 0 6 £ E - 0 1 AMM=1 
PRG = 1 . 1 1 7 E + 0 1 S F I D E = 3 . £ 9 £ E - 0 1 
TOTAL SOLIDS - MFG (LBS:' 
301 IDS= 7 5 £ . 1 
TDTRL I.IRTER PE:-;: I DUALS - MFl 
RMM = 8 . 9 t 8 F - 0 5 CYAN = 1 . 9 ' 
- F I n E = 3 . 5 3 8 E - 0 4 F L I D E = a . S : 

= 8 . 9 4 8 E - 0 5 MN = 0 . 0 
= a . 7 0 3 E - 0 1 EDD = 1 . 0 4 
= 0 . 0 DTH = 0 . 0 
BATTERY ETU BY FUEL TYPE 

i a O E + 0 7 E L E C = 3 . 4 0 £ E + 0 7 H E L E C = £ . 1 1 6 E + 0 6 

"E+0 0 
i E - u 3 

HC ' 1 5 E - 0 1 CO=b .O87E+0 0 

07£E+0 0 
3 £ 1 E - 0 J 

04 5E+0 0 

SFIDE= 
PE 
EDD = 

. 410E-05 

.848E-05 
,OOlE+0 0 

FLIDE=8 
MN =4 
HMET =6 

049E-
£7 0E-
334E-

04 
03 
05 

005E+00 HC =1.336E+01 
85£E-0£ HMET=4.334E-0£ 

CD ̂  
ALD^ 

=£.754E+ 
=1.065E-

01 

PB 
TDS 
NT 
TDTAL 

5CLBS:> 
3 0E-O3 
30E-03 

49E-0a 

D:!.b =1.47bE 
TI =0.0 
CDD =1.7b5E 
HMET=1.761E 

COAL=n.0 
DTH =0.0 

PET= 
TaT = 

0. M 
0. 0 

GAS=0.U 

PHEN 
ZN 
AL 
MD 

=3 
= 1 
= 0 
= 0 

41" 
50: 
0 
0 

-E 
-:E 

ELEC=0.U 

-04 

HELEC=0 

TSS 
NITR 
CU 
flRS 

=8. 
= 1. 
= 0. 
= 0. 

££1E-
190E-
0 
0 

-0 
-0 



Table B.32 Van - Otto Uniform Charged Engine, Energy and Res iduals , 
1990, Technology Set B 

TOTAL 
COAL = 
PTH = 
TOTfll 
pf lPT = 
RLD = 
TDTRL 
SOLID 
TOTRL 
CYflN= 
TFE = 
roD = 
flPS = 
TDTfll 
PRRT = 
GFL = 
PPG = 
TOTflL 
SOLID 
TDTflL 
flMM 
- F I D E 
PB 
TDS 
NI 
TOTAL 
CDflL = 
OTH = 

::7E+07 E L E C = £ . 4 4 3 E + 07 HELEC=£. £76E + 06 

a63E+0 0 

BTLI EY FUEL TYPE 
1.519E+07 PET=3.549E+06 GRS 
4.714E+05 TDT=7.78 0E+07 
RIP RESIDURLS - EXTPHCTIDN(LBS> 
7_7P|E+00 MOX =5.196E+0l SDX =1.699E+00 HC=3.9i:3E-01 CD= 

=;PPE-01 DRCD=1 . 103E-04 HMET= 3. 955E-03 
::D1 ID" - EXTPRCTIDN.LBS.> 

37531.1 
IRTEP RESIDUflLS - EXTRRCTIDNCLBS> 

:io S F I D E = 1 . 6 5 3 E - 0 5 F L I D E = 8 . £ 4 1 E - 0 4 
PE = 1 . 3 4 6 E - 0 5 MM = 4 . 4 0 5 E - 0 3 

10 EDD = £ . 0 4 b E + 0 0 HMET = 5 . 7 7 8 E - 0 5 

0 . 0 DS-G=8.948E-04 TS S = £ . 1 £SE + f 
1 . 3 £ b E - 0 £ DFE = 4 . 3 3 3 E - 0 3 ZN = 9 . 9 3 u E - i : 
3 . 4 3 b E + 00 CU = 0 . 0 TDS = 7 . 31 l E + i: 
0 . 0 CD = 0 . 0 

RTR RE" IDUf lLS - MFG (LES:> 
^_^.^l;lF-^Ol MOX = 3 . 7 6 5 E - 0 l SD:-: = 4 . 065E + 00 HC = 1 . 4 0 8 E + 01 CD = £ . 3 4 3 E + 
, _.J1.9F-01 PFL = 1 . 6 4 9 E - 0 1 RMM = 3 . 1 0 9 E - 0 3 HMET= 3. £ 6 9 E - 0 £ R L D = 1 . 0 b 5 E -
1 . 1 4 3 F + 0 1 S F I D E = 7 . 5 b 5 E - 0 1 

SOLIDS - MFGCLES:> 

lilHTFR RESIDLIRLS - MFG CLBS:> 
= 9 . £ 0 4 E - 0 3 CYflM = 1 . 9 4 7 E - 0 3 D iG = 1 . 5 £ l E - 0 £ 

4 E - 0 £ T I = 0 . 0 
CDD =1.765E-07 

l6£E-03 HMET=1.b07E-0£ 

346E-04 FLIDE=£. 
=9.085E-M5 MN =0. 
=3.5S5F-01 BDD =1.1 
=0.0 DTH =0.( 
BflTTERY BTLI EY FUEL TYPE 
0.0 PET=0.0 GRS=0.0 
0.0 TDT=0.0 

PHEM=3.495E-04 TSS =8.04 
ZN =1.547E-05 NITR=1.££ 
RL =0.0 CU =0.0 
MD =0.0 flRS =0.0 

01 
03; 

OE-Oa 
5E-0£ 

ELEC=0.0 HELEC=0.0 



Table B.33 Van - Otto Uniform Charged Engine, Energy and Res idua l s , 
2000, Technology Set B 

TOTAL BTLI BY FUEL TYPE 
C D A L = 1 . 3 3 1 E + 0 7 P E T = 8 . 1 £ 4 E + 0 6 GA: 
PTH = 4 . 8 a O E + 0 5 T D T = 7 . 3 1 l E + 0 7 
TDTAL A I R RESIDUALS - EXTRACT IDN CLBS:> 
P H R T = 7 . 3 3 8 F + 0 0 NDX = 4 . 7 8 7 E + 0 1 SDX = 1 . 
HLD = 6 . 3 7 5 E - 0 1 0 R C D = 6 . 8 0 b E - 0 J H M E T = 3 . 
TOTRL SOLIDS - EXTPRCTI DN (LES:. 
SDLIDS= 3 4 5 6 3 . 9 
TOTflL l.lflTFR PESIDLIALS - EXTRACT I DN (LBS; 
CYAN=0 .0 0 : iG=8 . 1 8 9 E - 0 4 TS 
TFE = l . £ £ £ E - 0 £ D F E = 4 . 7 0 1 E - 0 3 ZN 
COD = 3 - 3 36E + 0 0 Cl I = 0 . 0 TD 
H R S = 0 . 0 CD = 0 . 0 
TOTAL ATR PESIDLIf lLS - MFGCLBS:. 
P A P T = 1 . 1 0 7 E + 0 1 NOX = 5 . b 6 £ E - 0 1 
GFL = £ . l b b E - 0 1 PFL = 1 . 3 7 £ E - 0 1 
ORG = 1 . 1 0 9 E + 01 SF IDE = 7 . £ 7 SE-01 
TDTAL SOLIDS - MFG.LBS:. 
SDLIDS= 7 0 8 . b 
TOTAL I.IATFR RESIDUALS - MFb .;LBS;. 

£ . 5 03E+07 ELEC=£. 4 3£E+0. ' HELEC=a.077E+0b 

:.ri3E + 00 HC=;:.4b 
'3 0E-0 5 

i9E-01 CD=5.387E+00 

S = a . 0 4 3 E + 0 0 
= 8 . 9 0 3 E - 0 6 

S = 7 . 0 0 1 E + 0 0 

S D X = 3 . 8 £ 8 E + 
A M M = 1 . 5 7 4 E -

S F I D E = 1 . 5 6 4 E - 0 5 
PB = 1 . 1 3 1 E - 0 5 
BDD = 1 . 9 8 6 E + 0 0 

JO HC = 1 . 3 6 1 E + 0 1 
:ia H M E T = £ . 9 1 9 E - 0 £ 

F L I D E = 8 . 0 0 1 E - 0 4 
MN = 4 . 0 6 I E - 0 3 
HMi^T = 5 . 5 5 5 E - 0 5 

CD = £ . 6 £ 5 E + 0 1 
A L D = 1 . 0 6 5 E - 0 8 

AMM =8.47 
"FIDE 
PB 
TDS 
NI 

E-03 
369E-H4 
594E-05 
481E-01 

CYAN =1.877E-0 5 
FLIDE=£.673E-0£ 
MN =0.0 
BDD 
DTH 

= 1 
= 0. ( 

:i36E-0£ 

Dft.:b = 1 . 4 £ 4 E - 0 £ 
T I = 0 . 0 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 1 . 5 4 5 E - 0 £ 

PHEN= 
ZN = 
AL = 
MD = 

1.4*: 

TOTAL BATTERY BTU EY FUEL TYPE 
CDRL=0.0 PET=0.0 bHi 
DTH =0.0 TOT=0.0 

ELEC=0.0 

E-
E-

- 0 4 
- 03 

TSS 
NITR 
CU 
ARS 

HELEC=0. 

=7 _ 
= 1 . 
= 0 . 
= 0 . 

0 

7 1 £ E -
160E-
0 
0 

- 0 

-0 



Table B.34 Van - Otto Uniform Charged Engine, Energy and Residuals, 
1990, Technology Set C 

b H i = l . '-"SiE + O E L E C = 1 . 9 6 1 E + 0 7 H E L E C = 1 . 5 0 1 E + 0 6 

0:5'9E+0 0 

TDTAL BTU BY FUEL TYPE 
.-PRL = 1 .89=,c-t-07 PET = 6. 4£1E+0(i 
PTH =-:.70bF + 05 TnT = 6. 619E + 07 
TDTHL RIP RESIDLIRLS - E X T P R C T I DN CLBS:. 
PHPT=8.643E+O0 NPX =6.£96E+01 SDX =1.769E+00 HC=4.800E-01 CD= 
HLD =b.5b6E-01 0RCD=1.68aE-04 HMET=4.j63E-03 
TOTRL "DLTDS - EXTPHCT I DN ( LB S;. 
SPLTDS= 45311.a 
TOTRL I.IRTFP PESIDLIflLS - E: STPRCT I DN CLBS :• 
r V R H = 0 . 0 0 : : ;G=b .a54E-03 TS 3 = 3 . a 5 8 E + 0 0 SF I DE=1 . 1 b 5 E - 0 5 FL I DE= 1 . 5 5 7 E - 0 3 
TFE = 1 . 3 5 b E - 0 3 D F E = 1 . 0 7 3 E - 0 3 ZN = l . a 4 a E - 0 5 PB = 1 . 5 0 5 E - 0 5 MN = 5 . 3 4 a E - 0 3 
rOD = 3 . 4 3 3 E + 00 CU = 0 . 0 TDS= 1 . 0 4 6 E + 0 1 BDD = £ . 0 5 0 E + 0 0 HMET = £ . S 6 6 E - 0 4 
HPS = 0 - 0 CD = 0 . 0 
TDTflL flTP RESIDURLS - MFb. LBS:' 
PRPT = 1 . 034F + 01 NDX =3.7£4E-01 S0X=4. 10£E + O0 HC =8.615E + 00 CD =3.4£1E+01 
GFL =l.a57E-01 PFL =1.051E-01 flMM=a.93oE-03 HMET=3.46lE-0£ ALD=1.065E-08 
PPH =9-nOF+00 SFIDE=8.833E-01 
TDTAL SOLIDS - MFGCLES;. 
-DLTDS= 7 5 3 . 5 
TOTAL I.IRTER RESIDURLS - MFG.LBS. 
AMM =1.669E-01 CYAN =3 
-FTDE=3.7?OF-04 FLTDE=9 
PB =1.037E-04 MN =0 
TD" =4.9b8F-01 BDD =1 
NT =0.0 PTH =0 
TDTRL BATTERY BTU B'C FLIEL TYPE 
CDAL=0.0 PET=0.0 GAS=0.0 
PTH =0.0 TDT=0.0 

. 9 £ £ E - o a 

.459E-0£ 

. 0 

.915E-0a 

. 0 

DS:b =3 
TI = 0 
COD =3 
HMET=1 

15OE-03 
0 
973E-03 
38aE-oa 

PHEN=4.556E-0; 
ZN =1.754E-0S 
AL =9.683E-03 
MD =0.0 

TSS =3.935E-01 
MITR=1.389E-oa 
CU =£.767E-05 
flRS =0.0 

ELEC=0.0 HELEC=0.0 



T a b l e B .35 Van - O t t o Uniform Charged E n g i n e , Ene rgy and R e s i d u a l s , 
2 0 0 0 , T e c h n o l o g y S e t C 

T D T H L 
COAL = 
OTH = 
T D T f l L 
p f l P T = 
R L D =. 
T O T f l L 
S O L I D 
T O T A L 
CYAM = 
T F E = 
CDD = 
ARS = 
T O T A l 
P A P T = 
G F L = 
ORG = 
T D T A L 
SDL I D 
T O T A L 
AMM 
• F I DE 
PE 
TDS 
M I 

T O T A L 
COAL = 
OTH = 

E T U EY F U E L T Y P E 
1 . b 9 3 F + 0 7 P E T = 7 . 6 0 0 E + 0 6 L-.A S = £ . 
3 . 4 3 3 E + 0 5 T D T = 7 . 1 3 1 E + 0 7 

A I R R E S I D U A L S - E X T P A C T I D N . L B S : ' 
7 . 9 1 4 E + 0 0 NDX = 5 . 5 £ 4 E + 0 1 SDX = 
6 . 3 9 8 E - 0 1 D A C D = 1 . 1 8 5 E - 0 4 HMET= 

S O L I D S - E X T R A C T I O N C L B S > 
S:= 3 9 6 4 7 . £ 

I . IATFR R E S I D U A L : - : 

0 . 0 Oft.G='= 

1 . 6 3 7 E - 0 3 DFE= 
3 . 3 4 6 E + 0 0 CLI =1 

> 6 6 E + 0 7 ELEC= ?E + 07 HELEC= 1 7 £ E + 0 b 

: : . 4 9 

JE + OO 
' E - 0 3 

H C = 4 . 1 1 7 E - 0 1 C a = 6 . 4 4 9 E + 0 o 

E X T R A C T I D N C L E : 

0 . 0 CD 

. 3 6 4 E -

. 4 0 b E -

. 0 

ZN = 9 
T D S = 1 

1 6 c E + 0 0 
4 4 3 E - 0 6 
3 3 0 E + 0 1 

SFIDE=1 
PB =1 
BDD =1 

, 149E-05 
, 158E-05 
, '995E+0 0 

FLIDE=1. 
MN =4. 
HMET =4. -04 

:i. 0 

fllR RESIDUALS -
1.134F+0t MDX =4 
1.977E-01 PFL =1 
8.901E+00 3FTDE=b 
SOLIDS - MEGCLBS;. 

3= 747.4 
I.IATEP RES I DUAL 

=1.4b3E-01 CYAN 
=3.399E-04 FLIDE 
=9.£78F-05 
=7,4b5F-01 
= 0. 0 
BATTERY BTLI 

MFG CLE:; 
1 04E-
b9£E-
8£iE-

01 
01 
01 

SDX=4.03SE+00 
AMM=£.£44E-0£ 

HL = 
HMET = 

196E+01 
658E-03 

CD = 3 . 
A L D = 1 . 

O i l 
0 6 5 

01 

- M F G ' 

1 . 
= 0 . 

LBS:;. 
E-oa 
E - O l 

oaoE-Oc 
MM 
BDD 
D T H = 0 . 0 

BY FLIEL T Y P E 

D:i:G = 3 
TI = 0 
CDD = 3 
HMET=1 

0 . 0 
11- 0 

P E T = 

T D T = 
I I . 0 
0 . 0 

, 0 b 8 E - 0 a 

6 3 7 E - 0 3 
4 4 9 E - 0 a 

P H E M = 4 . 
ZN = 1 . 
A L = 1 . 
MD = 0 . 

E L E C = 0 . 0 

0 3 0 E -
5 8 6 E -
5 6 OE-
0 

T S S = 4 . 
N I T R = 1 . 
CU = 4 . 
A R S = 0 . 

6 E - 0 1 
8 E - M £ 

6 E - 0 5 

H E L E C = 0 . 0 



Table B.36 Mini Auto, Otto S t r a t i f i e d Charged Engine Enerey and 
Residuals , 1990, Technology Set A 

TPTRL BTLI BY FUEL TYPE 
C P H L = 8 . 7 8 7 E + 0 b P E T = 4 . l a b E + O ' 
PTH = a . 3 3 6 F + 0 5 T D T = 4 . 0 1 b E + 0 7 
TDTHl HTP RESIDURLS - EXTRf lCT IDN(LBS. 
P H P T = 4 . 5 4 9 F + 0 0 HOX = 3 . £ 8 a E + 0 1 SDX = 

EXTRflCTIDNCLB: 

fll.D = 5 . 4 8 6 E - 0 1 PR.-D = 9 . 3 3 5 E - 0 
TOTAL SOLIDS - EXTPRCTIDN'LBS 
S0LTD3= £36 0 6 . 4 
TOTRL l.lflTER PFSIDLIflL:; 
CYf lN=0. 0 OS-13 = ' 
TFE = 9 . b 6 9 F - 0 3 DFE = '; 
.-DO = 1 . S 3 3 E + 00 n_\ =1 
APS = 0 . 0 CD =1' 
TOTAL flIR RESIDLIHLS -
P R P T = 6 . 5 5 4 E + 0 0 MOX 
GFL = 1 . 1 0 3 F - 0 1 PFL 
OPG = 5 . 0 0 1 E + 0 0 SFIDE 
TOTflL SOLIDS - MFGCLBS:. 
SOLIDS= 4 3 9 . 4 
TOTRL MflTER RESIDUflLS - MFGCLBS 
flMM =fl.699E-0£ CYRN =1.5£aE-0, 
•-FIDF=1 .918F-04 FLIDE = 8. 047E-0, 
PE =5-541E-05 MN =0.0 

bRS=l.3a4F+07 ELEC=1.a46E+07 HELEC=1.£94E+0b 

^E-01 HC=£.533E-01 CD=5.718E+0O 
HMET=a.713E-o: 

.445E-03 TSS=1.196E+00 

.591E-03 ZN =9.3iaE-06 

. 0 TDS=6.7S5E + U0 

MFGCLBS:' 
=a.359E-01 SDX=£.41OE+Of 
=9.416E-oa RMM=1.576E-0C 

SFIDE= 
PB 
BDD = 

HC 
HMET 

1.553E-05 
1.399E-05 
1.09OE+OO 

=6.781E+OO 
=3.7£0E-0£ 

FLIDE=8.159E-04 
MN =£.7S3E-03 
HMET =£.356E-04 

CD =1.788E+01 
ALD=1.065E-08 

D:i:G 
TI 
CDD 

=1.795E-0a 
= 0. 0 
=3.335E-0£ 

TDS 
NT 

=4.37RF-01 
= 0. 0 

BDD 
OTH 

=1.691E-0C 
= 0. 0 

HMET=1.0££E-0£ 

PHEM 
ZN 
HL 
MD 

:i77E-
=9.378E-
=1.9b9E-
= 0. 0 

03 TSS 
04 NITR 
0£ CU 

flp 

= z'. 6^ E 
E-i 

=5.6£7E-05 
= 0. 0 

TOTflL BflTTERY BTLI BY FUEL TYPE 
CORI 
OTH 

:0. 0 
:0. 0 

PET=0.0 
TDT=0.0 

bHi: = 0. 0 ELEC=0.0 HELEC=0.0 



Table B.37 Mini Auto - Otto S t r a t i f i e d Charged Engine, Energy and 

Res idua l s , 2000, Technology Set A 

TOTAL BTU BY FUEL TYPE 
C O A L = 7 . 6 b 1 E + 0 b P E T = 3 . 6 8 5 E + 0 6 Gf 
PTH = 1 . 0 6 6 E + 0 6 T D T = 4 . 9 3 7 E + 0 7 
TDTAL ATP PFSIDLIAL:S - EXTPRCTIDN' 
ppipT = 3 . 651E + 00 NOX = a . 4 6 7 E + 01 

= 1 . 6 6 5 E + 0 7 E L E C = 1 . 9 0 6 E + 0 7 H E L E C = 1 . 1 5 4 E + 0 6 

LES:> 
DX =7 8 5 3 E - 0 1 HC = 1 . 8 4 0 E - 0 1 C D = £ . 9 3 a E + 0 0 

DRCD=4. 9 5 9 E - 0 ' : 
EXTPRCTIDN.LBS) 

RLD = 3 . 0 1 8 E - n i 
TOTflL XPL IDS -
S01IDS= 1 7 8 9 8 . 3 
TOTAL MflTER RESIDURLS - EXTPR 
|-YHN= 0 . 0 D!'.G=b . 7 3 3 E - 04 
TFE =6.£97E-03 DFE=a.335E-03 
CDD =1.579E + 00 Cl.l =0.0 
HRS: =0. 0 CD =0. 0 
TOTflL flip RESIDUflLS - MFG(LBS;. 
P H P T = 6 . l £ 3 E + 0 0 MDX =1.753E-01 
GFL =1.395F-01 PFL =1.134E-01 
PPG =5.£63E+00 SFIDE=4.495E-01 

TDTAL SOLIDS - MFGCLES:' 

SDLIDS= 381.1 
TDTAL I.IATFR PESIDLIALS - MFbCLES 

HMET=3.bO0E-u3 

TION 
TSS = 
ZN = 
TDS = 

LB:: 

31 
31 

HE-01 
i:E-06 
f:E + 0 0 

SFIDE=1. 
PE =1. 
EDD =9.4 

4 3E-
04E-
£5E-

05 

01 

FLIDE=3 
MN =£ 
HMET =3 

786E 
093E 
434E 

04 
— 03 
05 

SDX=1.9b£E+oO 
AMM=9.7£4E-0 3 

HC: = 
HMET = 

. b43E + 0i: 

. 749E-0.: 
1 CD =1 
; ALD=1 

349E+ 
065E-

01 

AMM = 4 . 3 7 £ E - 0 3 
S F T D E = 1 . 7 3 3 E - 0 4 
PE = 4 . 3 9 5 E - 0 5 
TDS = 1 . 3 9 3 E - 0 1 
N I = 0 . 0 

CYAN = 9 . 3 1 4 E - 0 4 
FL T D E = 1 . 4 3 £ E - 0 £ 
MN = 0 . 0 
EDD = 5 . 0 0 7 E - 0 3 
DTH = 0 . 0 

TDTAL BATTERY ETU EY FUEL TYPE 
r O A L = 0 . 0 P E T = 0 . 0 b f l 
PTH = 0 . 0 T D T = 0 . 0 

Di ib =7 
T I =0 
CDD =1 
HMET=9 

S=0. 0 

1 3 7 E - 0 3 
0 
7 6 5 E - 0 7 
54 0 E - 0 3 

ELEI 

PHEM=1.66 
ZN = 7 . 3 4 
AL = 0 . 0 
MD = 0 . 0 

S = 0 . 0 

5E-
3E-

- 0 4 TSS = 4 . 
- 0 4 N I T R = 5 . 

CU = 0 . 
ARS = 0 . 

H E L E C = 0 . 0 

1 5 4 E - 0 £ 
77 0E-0.3 
0 
0 



Table B.38 Mini Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set B 

b H S = l . 3 8 4 E + 0 7 

:'4bE-i: 
:i39E-i: 

TOTAL ETU BY FUEL TYPE 
CORL = 7. 8,='4F + 06 PET = 4. 401E + 06 
PTH =3.4aSE+05 TDT=4.007E+07 

TOTflL HTP RESIDURLS - EXTRACT IDNCLBS 
P R p T = 3 . 9 9 b F + 0 0 H 0 X = 3. 6 7 b E + 01 S 0 X 
RLD =3.381E-01 D H C D = 5 . b 9 0 E - 0 5 HMET 
TOTAL SOLIDS - EXTPRCTIDN (LBS;. 
SOLIDS= 19334.0 
TOTRL I.IRTER PExTDURLS - EXTPRCT I DM .LBS :. 
C Y RN = 0. 0 0:;- b=4 . 6 1 8 E - 0 4 T S S = 1 . 0 9 3 E + 0 0 
TFE =6.830E-03 DFE=£.513E-U3 ZN =5.154E-06 
r o n = 1 . 7 6 9 E + 0 0 iSLI = 0 . 0 TDS = 3 . 71 £E + 00 
Rpv = 0 . 0 CD = 0 . 0 
TOTRL HIP RESIDLIRLS - MFG (LBS. 
PflRT=5.bt8E+00 MDX =1.938E-0l SaX=£.09 
GFL =9.89 OF-03 PFL =8.5 0aE-03 AMM=1.0S: 
ORG =5,3S3E+00 SFIDE=3.899E-01 
TOTAL SOLIDS - MFb(LESJ 
SDLIDS= 371.8 
TDTAL MATER RESIDUALS - MFG (LBS.:. 

ELEC=l.£59E+07 HELEC=1.173E+06 

HC=£.0£1E-01 CD=3. ££5E + 00 

SFIDE=8. 
PB =6. 
BDD =1. 

550E-06 
957E-06 
05:3E+0o 

FLIDE 
MN 
HMET 

=4.£4£E-
=£.£69E-
=£.978E-

04 

:iE+0 
:iE-Oi 

HC =7, 
HMET=1. 

£4:3E+0o 
6.'3'9E-0£' 

CD = 
ALD= 

464E+ 
065E-

01 

AMM =4.74 OF-03 
-FTDF=1.877E-04 
PE =4.679E-05 
TDS =1.331F-01 
NI =0. 0 
TOTAL BATTERY ETU 

CYAN =1.0O3E-0 3 
FLIDE=1.4£3E-0£ 
MN =0.0 
BDD =5.47 0E-03 
DTH =0.0 
BY FUEL T'i'PE 

C D A L = 0 . 0 
OTH = 0 . 0 

P E T = 0 . 0 
T a T = 0 . 0 

DSb = 7 . 8 3 1 E - 0 3 
T I = 0 . 0 
CDD = 1 . 7 b 5 E - 0 7 
H M E T = 8 . a 8 a E - 0 3 

= 0 . 0 E L E I 

PHEN=1 .3 0 0 E - 0 4 
ZN = 7 . 9 6 7 E - 0 4 
AL = 0 . 0 
NO = 0 . 0 

: : = 0 . 0 HEL 

TSS = 4 . 1 4 1 E - 0 
N I T R ^ 6 . 3 0 9 E - 0 
CU = 0 . 0 
ARS = 0 . 0 

E C = 0 . 0 



Table B.39 Mini Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set B 

TOTRL BTLI BY FUEL TYPE 
CDRL = 5 . 9 8 1 E+06 P E T = 3 . 6 7 1 E + 0 6 bA:; = 
PTH = 3 . 1 3 0 E + 0 5 T 0 T = 3 . a 5 7 E + 0 7 
TOTRL R IR RESIDURLS - EXTPRCTIDM CLE 

l . i a i E + 0 7 E L E C = 1 . 0 : •3E+07 H E L E C = 8 . 8 3 5 E + 0 5 

1 6 E+Ol 
E - 0 5 
LBS::. 

TSS 
ZN 
TDS 

P H R T = 3 . 3 3 b F + 0 n NOX 
RI D = 3 . 9 1 £ F - 0 1 DHCD=a.95 
TOTflL " O L I D S - EXTPRCTIDN 
S D L I D S = 1 5 6 1 6 . 0 
TOTRL MRTER RESIDURLS - EXTRACT IONCLES 
CYAN=0- 0 D:i:G=3. 3 9 9 E - 0 4 
TFE = 5 . 5 3 3 E - 0 3 D F E = 3 . 1 3 a E - 0 3 
CDD = 1 . 5 £ 4 F + 0 0 CLI = 0 . 0 
p,P3 = 0 . 0 CD =11. 0 
TOTAL ATR PESIDLIf lLS - MFGCLBS;' 
ppiPT = 4 . 8 6 6 E + 0 0 MDX = l . b 6 9 E - 0 1 
GFL = 9 . £ 3 0 F - 0 £ PFL = 7 . 9 6 5 E - 0 a 
PPH = 5 . 0 6 4 F + O 0 3 F I D E = 3 . 1 7 4 E - 0 1 
TOTfll SOLIDS - MFG.LESJ 
SOLIDS= 3 1 4 . 3 
TOTfll. MflTER RESIDUf lLS - MFb CLES> 
RMM = 3 . 8 3 1 E - 0 3 CYflN = 8 . 5 1 3 E - 0 4 
SFTriF=1 . 5 3 3 E - 0 4 F L I D E = 1 . 1 9 £ E - 0 £ 

SDX =7.44 IE-01 
HMET=1.596E-03 

HC=1.564E-01 CD=£.b71E+00 

339E-01 
5'90E-06 
197E+00 

SFIDE=5 
PB =4 
BDD =9 

8yOE-06 
6 37E-06 
068E-01 

FLIDE=3. 
MN = 1. 
HMET =£. 

SDX=1 
RNM = 6 

7£9E+0i: 
975E-0: 

HC =6 
HMET=1 

181E+OO 
171E-0£ 

CD = 1 . 
A L D = 1 . 

: . 4E-04 
5 5 E - 0 3 
i 4 E - 0 5 

'E+O l 
j E - 0 8 

PE = 3 - R 7 9 F - 0 5 
TDS = 1 . 1 0 4 E - 0 1 
MI = 0 . 0 

MM = 0 . 0 
BDD = 4 . 7 1 0 E - 0 S 
DTH = 0 . 0 

DS.:G 
T I 
CDD 

=b.44bE 
= 0 . 0 
= 1 . 7 6 5 E 

HMET=b.743E-

TDTflL BflTTERY BTU EY FUEL TYPE 
CDfll = 0 . 0 P E T = 0 . 0 bAS 
PTH = 0 . 0 T P T = 0 - 0 

03 PHEN=1.4iE 
ZM 

07 AL 
03 MD 

ELEC=0. 

= 6 . *Z'^ 
= 0 . 0 
= 0 . 0 

0 

4E-
7E-

-04 TSS = 3 . 4 4 7 E - 0 
-04 M I T R = 5 . £ 5 6 E - 0 

CU = 0 . 0 
ARS = 0 . 0 

H E L E C = 0 . 0 



Table B.40 Mini Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set C 

TDTAL BTII BY FLIEL TYPE 
c a R L = 1 . 1 5 7 F + 0 7 P E T = 3 . 8 0 0 E + 0 6 G R S = 1 . L 
PTH = £ - 3 9 3 E + 0 5 T P T = 4 . 3 3 3 E + 0 7 
TOTRL RIP RESIDURLS - FXTRRCTIDNCLBS. 

1.OObE+OO 
::. 4 5 9 E - 0 3 

PRPT = 5 . 13aE+0 0 HPX =3.8 '= '3E+01 ; DX = 
RLD = 3 . b 5 7 E - 0 1 PRi'D= 1 . 390E-i : i4 HMET = 
TOTRL SOLIDS - EXTPRCTI DM(LBS ' 
SOLTDS= 38 0 8 3 . 3 
TOTflL I.IRTEP RESIDUflLS - EXTPRCT I DM (LB 

O f t G = 3 . 3 8 4 E - 0 3 TSS= 1 . £77E + i: 
DFE = b . 6 3 3 E - 0 3 ZN = l . a 3 0 E - i : 
Cl.l = 0 . 0 TDS = 5 . 346E + i: 
CD = 0 . 0 

C'v'flN=0. 0 
TFE = 1 . 1 4 a E - 0 £ 
.-PD =1 . '9 0OE + OO 
HP'S = 0 , 0 
TPTRL flip PFSTDLIRLS - MFGCLBS:. 
P H P T = 7 . £ a 5 F + 0 0 NPX = 3 . 0 7 9 E - 0 1 
GFL = 1 . 1 8 5 F - 0 1 PFL = 1 . 0 1 4 E - 0 1 
PPG = 5 . 0 4 3 F + 0 0 S F I D E = 6 . 0 3 a E - 0 1 
TDTflL SOLIDS - MFG'LBS( 
SOLIDS= 4 9 7 . 4 
TPTAl I.IATEP RESIDUAL 
RMM = 1 . 0 3 3 E - 0 1 
S F I D E = a . 1 3 7 E - 0 4 

E L E L = 1 . 37E+07 HELEC=1.449E+0b 

HC=S. 1 1 3t-01 CD=4.£30E + 00 

SFIDE=1. 
PB =1. 
BDD =1. 

566E-05 
683E-05 
137E+0 0 

FLIDE=8. 
MN =3. 
HMET =1. 

5 06E-04 
399E-03 
7 09E-04 

30::=.: 
flMM=,: 

5£OE+OO 
199E-0a 

HC = 
HMET = 

045E+0 
5£5E-0 

0 CD = a . 
a flLD=i. 

1 0 6 E + 0 1 
065E-08 

PB 
TD" 
NT 

=6.I88E-05 
=3.064E-01 
= 0. 0 

NEG CLES,:. 
CYflN =1.806E-03 
FLIDE=8.a33E-0a 
MN =0.0 
BOD =1.091E-0a 
DTH =0.0 

TOTAL BATTERY BTU BY FUEL TYPE 
CPRI.=0.0 PET = 0. 0 GA; 
PTH =0.0 TOT=0.0 

D;i:G =1 
T I =0 
COD =3 
HMET=1. 

= 0 . 0 

3 7 9 E - 0 £ 
0 
l £ 4 E - 0 £ 
£ 7 S E - 0 £ 

ELEI 

P H E N = £ . 7 9 3 E - 0 3 
ZN = 1 . 0 3 £ E - 0 3 
AL = 9 . 3 4 6 E - 0 3 
MD = 0 . 0 

: = 0 . 

TSS = 5 . 0 0 7 E - 0 1 
N I T R = S . 1 l O E - 0 3 
CU = £ . 6 7 0 E - 0 5 
ARS = 0 . 0 

0 H E L E C = 0 . 0 



Table B.41 Mini Auto - Otto Stratified Charged Engine, Energy and 
Residuals, 2000, Technology Set C 

TOTRL 
L O H L = 

PTH = 
TPTAl. 
PRPT 
RLD = 
TOTAL 
SOL I D 
TDTRL 
CYRN = 
TFF = 
COD = 
flpv = 
TDTflL 
PHPT = 
GFL = 
OR 
TOTfll 
SDL I D 
TOTAL 
HMM 

"FIDE 
PB 
TDS 
MT 
TOTflL 
CPflL = 
OTH = 

ELEC=1.4£0E+O7 HELEC=1. 

543E-01 
•=i-4^-ri :: 

HC = ;'8£E-01 Cn=3. S34E+ 0 0 

ETU EY FUEL TYPE 
1.053F+07 PET=4.463E+06 GRS=1 
£.a15E+ 05 TDT=4.668E+ 07 
HIP PESIDLIflLS - EXTRflCTION (LBS 

4.734F+00 MDX =3.4'90E + Ol SO:; 
3.513E-01 0ACD=1.183E-04 HMET 
SOLIDS - E X T R A C T I O M C L B : . 

S= 3 5 1 3 9 . 6 
MATER RESIDUALS - EXTRf lCTI DM CLES) 

0 . 0 O f v G = 5 . 5 8 o E - 0 3 TSS= 1 . 31 7E + 00 SFIDE= 1 . 7 5 7 E - i : 
1 . 0 £ 9 E - 0 £ DFE = 5 . 9 4 S E - 0 3 ZN = 1 . 0 4 6 E - 0 5 PB = 1 . 4 6 3 E - i : 
1 .8 :36F+00 CLI = 0 . 0 TDS=6. S53E + 00 EDD =1 .0 '98E + i: 
0 . 0 CD = 0 . 0 

flIR PE-:TDLIflLS - MFGCLBS. 
8 . 0 9 7 E + 0 0 NOX = a . a 8 1 E - 0 1 S D X = a . 5 a 5 E + 0 0 HC = 6 . 9 4 £ E + 0 0 CD = 1 . 3 9 
1 . 6 8 5 E - 0 1 PFL = 1 . 4 5 8 E - 0 1 A M M = 1 . 9 0 0 E - 0 3 H M E T = 3 . 0 4 a E - o a A L D = 1 . 0 6 
4. '= '04F + 0 0 - F I D E = 5 . 0 7 6 E - 0 1 

" D L I D S - MFGCLBSJ 
:= 5 0 4 . 3 
I.IATEP RESIDUf lLS - MFGCLES' 

iE + 06 

F L I D E = 8 
MN = 3 . 9 

10 HMET = 3 . 4 

£ l E - 0 4 
5 8 E - 0 3 
0 £ E - 0 4 

= '^ . 3 5 7 E - 03 CYAN = 1 . b 1 9 E - 03 
= 1 . 9 4 5 E - 0 4 F L I D E = 1 . 1 1 4 E - 0 1 
= 5 . 5 5 5 E - 0 5 MN = 0 . 0 
= 4 . 4 6 9 F - 0 1 EDD = 1 . 7 1 3 E - 0 a 
= 0 . 0 DTH = 0 . 0 

BATTERY BTLI BY FUEL TYPE 
0 . 0 P E T = 0 . 0 GRS=0 .0 
0 . 0 T D T = 0 . 0 

DS.:G =1.8 37E-03 PHEN=a. 
T I = 0. 0 
CDD =£.53aE-0£ 

ZN 
AL = 1. 

516E-03 TSS =: 
347E-04 NITR=. 
344E-0£ CU =3 

OE+Ol 
5E-08 

, 734E-01 
356E-03 
34 0E-05 

HMET=1.077E-03 MD =0.0 

ELEC=0.0 

HRS =0.0 

HELEC=0.0 



Table B.42 Small Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set A 

TOTAL BTLI BY FUEL TYPE 
C D A L = 9 . 7 £ b E + 0 b P E T = 4 . 5 7 7 E + 0 6 GRS=1 .465E+07 E L E C = 1 . 3 7 b E + 0 7 HELEC=1 .4£1E+Ob 
OTH = £ . 5 8 3 E + 0 5 T D T = 4 . 4 4 1 E + 0 7 
TDTAl ATR RESIDUALS - EXTRACT I DMCLBSj 
P H R T = 5 . 0 4 5 F + 0 0 NDX = 3 . 6 3 4 E + 0 1 SOX = 1 . 0 3 9 E + 0 0 H C = a . 8 0 0 E - 0 1 C:D=4.1£3E+00 
RLD = 3 . 8 7 6 F - 0 1 ORCD=1 .009E-04 H M E T = a . 9 8 5 E - 0 3 
TDTRL SOLIDS - EXTPHC T IDN CLBS:. 
SPl IDS= £6137. '= ' 
TPTRL MRTER RESIDURLS - EXTRRCTIDNCLBS. 
CYRN=0.0 D8G=6.035E-03 TSS=1.333E+00 SFIDE=1.691E-05 FLIDE=9.073E-04 
TFF =1.071E-0£ DFE=b.191E-03 ZN =1.016E-05 PB =1.414E-05 NM =3.0S£E-03 
CDD =a.oa7E+00 CLI = 0 . 0 T D S = 7 . 5 4 0 E + 0 0 BDD =l.£llE+00 HMET =£.613E-04 
RRS =0.0 CD =0. 0 
TDTflL flip RESIDLIRLS - MFGCLBS:. 
P R P T = 7 . a 3 3 E + 0 0 MDX = 3 . 5 1 1 E - 0 1 ' O X = a . 6 7 0 E + 0 0 HC = 7 . 5 £ 7 E + 0 0 CD = 1 . 9 8 0 E + 0 1 
bFL = 1 . 3 n F - 0 1 PFL = 1 . 0 3 4 E - 0 1 R M M = 1 . 7 3 3 E - 0 3 H M E T = £ . 9 b b E - 0 £ flLD=l.065E-08 
ORG = 5 . 5 5 6 E + 0 0 SFIDE = 5 . 3 0 8 E - 0 1 
TOTflL S O L I D " - MFGCLBSJ 
S n L I D S = 4 8 5 . 3 
TDTfll I.IRTFP RESIDUALS - MFGCLES:' 
AMM =9.633E-0a CYAN =1.68bE-0£ DS.:G =1.990E-0£ PHEM=£. b33E-03 TSS =4.0a4E-01 
3FTDE=3.139E-04 FLIDE=8.84SE-0a TI =0.0 ZM =1.040E-03 NITR=R.£0£E-03 
PB =b.l4£E-05 MM =0.0 CDD =3.663E-03 AL =£.163E-0E CU =6.17bE-05 
TDS =4.854E-0I BPD =1.878E-oa HMET=1.1abE-Oa MD =0.0 ARS =0.0 
NI =0.0 DTH =0.0 
TPTAL BATTERY BTU BY FUEL TYPE 
CDRL=0.0 PET=0.0 bRS=0.0 ELEC=0.0 HELEC=0.0 
DTH =0-0 TaT=0.0 



Table B.43 Small Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set A 

TDTRL BTLI BY FUEL TYPE 
C0flL=8.51lE+Ob PET=4.1OlE+06 GAS=1.843E+07 ELEC=£.103E+07 
OTH =1.168E+0b TOT=5.4b3E+07 
TOTAL flip PESIDLIALS - EXTRflCT I DN ( LB S ' 
PHRT=4.Ob4E+00 NDX =3.744E+01 SDX =8.75bE-01 HC=3.045E-0l 
HLD =3.364E-01 DflCD=5.475E-05 HMET=a.367E-03 
TDTflL SOLIDS - EXTPHCTIDN.LBS' 
SOLIDS= 19898.4 
TDTflL MflTER RESIDUALS - EXTRRCT I DN (LBS:. 
rYflN=0. 0 D:::.:G=7. 399E-04 TS S= 1 . 09aE + 00 SF I DE = 1. 795E-05 
TFF =7.003E-03 DFE=3.599E-03 ZN =9.11bE-06 PB =1.318E-05 
COD =1.7bOE + oO CLI =0.0 TDS=3. b94E+00 BiDD =1.051E+00 
HPS: =0. 0 CD =i:i. 0 
TOTflL RIR RESIDURLS - MFGCLBS. 
pflPT=6.785F+00 NDX =1.953E-01 SDX=a.18aE+00 HC =7.39SE+00 
GFL =1.431E-01 PFL =l.a43E-01 RMM=1.077E-03 HMET=3.014E-0£ 

HELEC=l.£75E+0b 

CD=3.£7OE+OO 

FLIDE=4.££lE-04 
MN =£.3a7E-03 
HMET =3.795E-05 

CD =1.50OE+Ol 
flLD=l.Ob5E-03 

PRG = 5 . R 6 7 F + 0 0 SFIDE = 4 . 9 6 9 E - 0 1 
TDTflL SOLIDS - MFGCLBSJ 
SOLIDS= 4 3 3 . 9 
TOTflL I.IRTEP RESIDURLS - MFGCLBS: 
HMM =4.ab£E-03 
SFIDE=1.987F-04 
PE =4.887E-05 
TDS =1.543E-01 
MI = 0. 0 

UYAN =1. 0 57E-0.-: 
FLIDE=1.579E-0£ 
MM =0.0 
EDD =5.577E-03 
DTH =0.0 

TOTAL BATTERY BTLI BY FUEL TYPE 
COAL =0. 0 
OTH =0.0 

PET=0.0 bA" 
TOT=0.0 

D K G =7. 
T I = 0. 
CDD =1. 
HMET=1. 

; = 0 . 0 

, '995E-03 
, 0 
, 765E-07 
055E-0a 

ELEC 

PHEN=1. 
ZN 
HL 
MD 

: :=o. 

=8. 
= 0. 
= 0. 

0 

85 
16 
0 
0 

aE-
SE-

-04 TSS =4.611E-0£ 
-04 NITR=6.4£0E-03 

CU =0.0 
HRS =0.0 

HELEC=0.0 



Table B.44 Small Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set B 

TDTflL BTLI BY FUEL TYPE 
CDAL=S.b93F-h0b PET = 4 . 8'='bE+0b GA S= 1 . 5 3 8 E + 0 7 ELEC= 1 . 3 9 8 E + 0 7 HELEC= 1 . SOOE + Ob 
PTH = a . b 9 b F + 0 5 T D T = 4 . 4 5 a E + 0 7 
TDTHl, RTR RESIDURLS - EXTPRCT I D N ' L B S * 
P H P T = 4 . 4 4 4 F + 0 0 NOX = 3 . 9 7 5 E + U l SDX = 9 . 7 3 3 E - 0 1 H C = a . £ 4 4 E - 0 1 C D = 5 . j 8 b E + O 0 
RLD = 3 . 7 6 3 E - 0 1 D R C D = 6 . £ 7 b E - 0 5 HMET=£ .£56E-U3 
TDTRL SOI TDS - EXTRRCTI ON CLES> 
SOLTDS= £ 1 4 7 0 . 9 
TOTRL I.IRTER PESIDLIAL^ - EXTRflCT I DN'LBS:. 
CYRN=M.o D;::G=5. 0'='3E-04 TSS= 1 . £ 16E + 00 SF I DE=9. 3 5 7 E - 0 b F L I DE=4 . 7 £ £ E - 0 4 
TFE = 7 . 5 9 0 E - 0 3 D F E = 3 . 7 9 6 E - 0 3 ZN = 5 . b 7 1 E - 0 b PB = 7 . 6 3 8 E - 0 6 MM = 3 . 5 3 1 E - 0 3 
CDD = 1 . 9 b 9 E + 0 0 CU = 0 . 0 T D S = 4 . 1 3 3 E + 0 0 BDD = 1 . 1 7 £ E + 0 0 HMET = 3 . 3 0 1 E - 0 5 
HP'S = 0 . 0 CD = 0 . 0 
TOTAL H I P RESIDLIRLS - MFGCLBS:. 
P H R T = 6 . £ 3 5 E + 0 0 MDX = 3 . 1 5 7 E - 0 1 SDX=3 .337E+00 HC = 8 . 0 b 4 E + 0 0 CD = 1 . 6 £ 7 E + 0 1 
GFL = 1 . 0 9 b E - 0 1 PFL = 9 . 4 1 8 E - 0 3 RMM=1 .£03E-0£ H N E T = 1 . 8 5 7 E - 0 3 A L D = 1 . O b 5 E - 0 8 
PRG = 6 . 5 4 a F + 0 0 S F I D E = 4 . 3 3 1 E - 0 1 
TDTAL SOLIDS - MFGCLES:' 
SOLIDS= 4 1 £ . 9 
TDTAL MATER RESIDUALS - MFGCLES) 

AMM =5.3b7E-0 3 CYAN =1.115E-03 D:iG =3.705E-0 
"FIDF=3.086E-04 FLIDE=1.581E-03 TI =0.0 
PB =5.aOOF-05 MM =0.0 CDD =1.765E-0 
TDS =1.478E-01 BDD =b.08bE-03 HMET=9.179E-0 
MI =0-0 DTH =0.0 
TDTAL BATTERY BTI.I BY FUEL TYPE 
COAL=0 .0 P E T = 0 . 0 G A S = 0 . 0 E L E C = 0 . 0 
OTH = 0 . 0 T D T = 0 . 0 

P H E N = 3 . O O l E - 0 4 TSS = 4 . 6 0 o E - 0 c 
ZN = 8 . 3 5 7 E - 0 4 N I T R = 7 . 0 1 4 E - 0 S 
AL = 0 . 0 CU = 0 . 0 
MD = 0 . 0 MRS = 0 . 0 

H E L E C = 0 . 0 



Table B.45 Small Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set B 

TDTAL 
COAL=! 
OTH =, 
TDTflL 
PflPT = 
ALD = 
TOTAL 
SOLID 
TDTAL 
rYAN = 
TFE =1 
CDD = 
flRS = 
TDTflL 
P H P T = 

GFI = 
ORG = 
TOTflL 
SDL I D 
TOTAL 
AMM 
SF I DE 
PB 
TDS 
NI 
TOTAL 
CDAL = 
OTH = 

ETII EY 
. . 6 5 3 E + 
• . 4 a 3 E + 
ATP PE 

i . 7 05E + 
: . 3 4 6 F -
SOL I DS 

:= 17 
l.lflTER 

1. 0 
. . 1 4 8 E -
. 69'9E+ 
I. 0 
AIR RE 
;.395E + 
.018E-
•..64bE + 

SOL I DS 

MATER 
=4.£b5E 
= 1 .696E 
=4.313E 
= 1 .££7E 
= 0. 0 
BATTER 
I. 0 

bHS=l.£46E+07 ELEC=1.190E+07 HELEC=9.746E+05 
FUEL TYPE 
Ob PET=4.OSbE+i 
05 T0T=3.618E+07 
SIDUALS - EXTRACTIDNCLES. 
00 NPX =a.409P-^ol SDX =3.£94E-01 HC=1.740E-01 CD=£.976E+00 
01 OACD=3.£67E-05 HMET=1.7b3E-03 

- EXTRACTIOMCLB:. 

PESIDLIALS - EXTPACTIDMCLBSJ 4 TSS=1.041E+OO SFIDE=b. 
5 ZN =3.9abE-06 PB =5. 

TDS=3.565E+00 BDD =1. 

DS..G=3. 735E-i: 
03 DFE=a.375E-i: 
0 0 cu =0.0 

C D = 0 . 0 
SIDUALS - MFGCLBS' 
00 NOX =1.8bOE-01 SDX=1.9£5E+00 HC =6 
01 PFL =8.787E-03 AMM=7.743E-03 HMET=1 
0 0 SFIDE=3.515E-0l 

- MFGCLBS' 

3 5 3 E - 0 6 
0 4 8 E - 0 6 
01 l E + 0 0 

FLIDE=4. 
MM =£. 
HMET =£. 

074E-04 
043E-03 
685E-05 

8b'6E+0i: 
£8 0E-0.: 

I CD =1. 
•: ALD=1. 

3£1E+01 
Ob5E-08 

RESIDUALS - MFGCLES:> 
-03 CYAN = 9.4 8 3 E- 0 4 
04 FLIDE=1.335E-03 
05 MM =0.0 

-01 BDD =5.£48E-0 3 
DTH =0.0 

Y BTLI BY FUEL TYPE 
PET=0.0 GF 
TDT=0.0 

D?..G =7. 177E-03 
TI =0.0 
CDD =1.765E-07 
HMET=7.468E-03 

=0.0 ELE 

PHEN=1.65 
ZM 
AL 
MD 

3=0. 

=7. :37 
= 0. 0 
= 0. 0 

0 

£E-n4 TSS =3 
9E-04 NITR=5. 

CU =0. 
ARS =0. 

HELEC=0.0 

833E-0 
854E-0 
0 
0 



Table B.46 Small Auto - Otto Stratified Charged Engine, Energy and 
Residuals, 1990, Technology Set C 

b A S = l . 4 1 l E + 0 7 E L E C = 1 . 4 7 3 E + 0 7 H E L E C = 1 . 5 7 8 E + 0 6 
TOTAL BTLI EY FI.IEL TYPE 
C 0 H L = 1 . £ a O E + 0 7 P E T = 4 . a i a E + O b 
PTH = £ . b 4 3 F + 0 5 T D T = 4 . 7 7 1 E + 0 7 
TOTRL R IP PESIDIIRI " - EXTRf lCT IDNCLB: ' 
PHPT=5 .b88E + 00 N D : : = 4 . ^ ; 0 6 E + 0 1 : Q X = 1 . 1 1 7 E + 0 0 HC = 3 . 4 3 7 E - 0 1 C D = 4 . 6 8 8 E + 0 0 

RLD = 4 . 0 4 4 F - 0 1 D R I : D = 1 . 5 3 t E - 0 4 HMET= 3. 7 9 6 E - 0 3 
TDTRL " P L I D S - E : : T P R C T I D M ' L B S : . 
SOL TD '= 31 07 0. 9 
TDTRL I.IRTEP RESIDLIRLS - EXTPRCT ION CLBS:' 
ISYHN = 0 . 0 

TFE = 1 . 3 7 0 F - 0 3 
COD = 3 . 1 1 3 E + O 0 
HPS = 0 - 0 

D;: b = 4 . 3 9 b E - 0 3 TSS=1 . 418E + i: 
DPE = 7 . 3 4 3 E - 0 3 ZN = 1 . 3 3 3 E - i : 
S I-I = 0 . 0 TDS=6. 4'9RE + i: 
C D = 0 . 0 

:iO SF IDE=1 . 6 9 3 E - 0 5 F L I D E = 9 . 4 5 8 E - 0 4 
:i5 PB = l . a £ 5 E - 0 5 MM = 3 . 6 5 0 E - 0 3 
;iO BDD = l . £ b 5 E + 0 0 HMET = 1 . 8 9 4 E - 0 4 

TDTHl R I P PP" I DUALS - MFG.LBS:. 
P H R T = 9 - 0 1 4 P + 0 0 NPX = 3 . 3 1 1 E - 0 1 S D X = £ . 7 8 9 E + 0 0 HC 
GFL = 1 - a 9 3 F - 0 1 PFL = 1 . 1 0 4 E - 0 1 A M M = £ . 4 1 4 E - 0 £ HMET 
P P H = 5 . b O 7 E + 0 0 S F T D E = 6 . b 4 7 E - 0 1 
TPTRL SOLIDS - MFGCLBSJ 
" D L I D S = 5 4 8 . 8 
TDTAL I.IATFR RESIDUALS - MFG.LESJ 
RMM = 1 . 1 4 3 E - 0 1 CYRN = 1 . 9 9 8 E - 0 £ OSG = £ . 0 8 a E - 0 
SFIDF=?.37aE-04 FLIDE=8.995E-0a TI =0.0 
PE =6.857E-05 MN =0.0 CDD =a.336E-0 
TDS =3.390F-01 BDD =l.ailE-Oa HMET=1.408E-0, 
NI =0.0 DTH =0.0 
TDTHL BflTTERY BTLI BY FUEL TYPE 
CDRL=0 .0 P E T = 0 . 0 GAS=0 .0 E L E C = 0 . 0 
DTH = 0 . 0 T O T = 0 . 0 

j 9 5 E + 0 0 CD = £ . 3 5 0 E + 0 1 
: i33E-03 ALD= 1 . 0 6 5 E - 0 8 

PHEM=3. 0 9 1 E - i : 
ZN = 1 . 1 4 4 E - i : 
HL = 1 . O l S E - i : 
MD = 0 . 0 

13 TSS = 5 . £ 9 9 E - 0 1 
M I T R = S . 9 9 5 E - 0 3 

:i£ CU = £ . 9 OSE-05 
ARS = 0 . 0 

H E L E C = 0 . 0 



Table B.47 Small Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set C 

TDTAL 
CDRL = 
PTH = 
TOTflL 
PflPT = 
RLD = 
TDTRL 
SDL I D 
TOTflL 
CYflM = 
TFE = 
COD =, 
flp 
TOTfll. 
PRRT = 
GFI = 
PPG =' 
TPTRI 
SDL I D 
TOTAL 
AMM 
" F I D E 
PB 
TDS 
NT 
TDTAL 
CPAL = 
DTH = 

=l.b98E+07 ELEC=1. :.4E + 07 HELEC=£.045E+06 
BTU EY FUEL TYPE 
1.164F+07 PET = 4. •946E + 0b GRS 
3.445F+05 TDT=5.150E+07 
ATR PESIDLIALS - EXTRACT IDN (LB i;. 

5.343E + 00 MPX =3.856E + 01 SO:-; =1.060E + 00 HC:=3. 065E-01 CD=4. :300E+0O 
3.90bF-01 DRCD=1.a88E-04 HMET=3.198E-03 
SOLIDS - EXTRRCTIDM'LBS) 

3= 37761.7 
MRTER RESIDURLS - EXTPRCT I DN CLBS;. 
0.0 a::G=6. 177E-03 TSS= 1 . 35lE+OO SFIDE=1 . 395E-05 FLIDE 
1.137E-03 DFE=6.57£E-03 ZN =1.136E-05 PB =1.583E-05 MN 
. 04£E + 0 0 CLI 

0 . 0 C D = i: 
RIP RESTDHRI S -

1. 0 
1. 0 
MFG CLES:' 

TD: .bl4E+0 0 EDD =l.££lE+0 0 HMET =£. 

139E-04 
£b3E—03 
661E-04 

8.901E+OM MDX =a.534E-0l SDX=a.793E+00 HC =7.693E+00 CD =£. 
1.843E-01 PFL =1.59 5E-01 flMM=£.077E-0£ HMET = 3.3 0 OE-03 flLD=1. 
5.451E+OO SFIDE=5.574E-0l 
;:PL IDS MFGCLES; 

a:ib 
TI 

MRTER RESIDUflLS - MFGCLES') 
= 1.0 £ 3F-01 CYflM =1.78 8 E-0 a 
=£. 159F-04 FLIDE=1.£1'9E-01 
=6.15£E-05 MN =0.0 
= 4.948E-01 BOD =1.9 01E-0£ 
=0.0 DTH =0.0 

ERTTEPY BTLI EY FUEL TYPE 
0. 0 PET = 0. 0 bAS = 0.0 
0. 0 TOT = 0.0 

=£.035E-03 PHEN=£.78£E-03 
=0.0 ZM =1.056E-03 

TSS 
NITR 

CDD =£.840E-0£ HL 
HMET=1.18£E-0£ MD 

ELEC=0.0 

=1.4b9E-0£ CU 
= 0. 0 ARS 

089E+01 
065E-08 

=4. O'ri'r'E-Ol 
=8.154E-03 
=4.197E-05 
= 0. 0 

HELEC=0.0 



Table B.48 Medium Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set A 

H E L E C = 1 . 7 9 3 E + 0 6 

J ' 9 l E + 0 0 

TDTAL ETII EY FUEL TYPE 
C 0 A L = 1 . 3 6 4 F + 0 7 P E T = 5 . 9 9 7 E + 0 6 G A S = 1 . 9 0 3 E + 0 7 E L E C = 1 . 7 7 5 E + 0 7 
PTH = 3 . 3 3 5 E + 0 5 T 0 T = 5 . 7 5 6 E + 0 7 
TOTflL ATP PESIDLIALS - EXTRRCT I DN ( LBS ) 
PHPT=b.bOaP+OO MDX = 4 . 7 3 0 E + 0 l SDX = 1 . 3 6 7 E + 0 0 H C = 3 . 6 £ 1 E - 0 1 CD 
RLD = 5 . 1 1 5 E - 0 1 D A C D = 1 . £ 5 8 E - 0 4 H M E T = 3 . 7 7 6 E - 0 3 
TPTflL SOLIDS - EXTRACTIDM.LES) 
SDLIDS= 34 0 0 6 . 6 
TPTRL I.IRTFP PFSIDUHLS - EXTRRCT IDN CLES) 
CYflM=0.0 0;JG = "'.884E-03 TSS= 1 . 749E + 00 SF I DE = 3. 047E-05 FL I DE= 1 . 1 97E-i; 
TFE =1.393F-0P DFE=8.057E-03 ZN =1.354E-05 PB =1.73 IE-05 MM =4. 01 IE-C 
CDD =£.675E + 00 CU =0.0 TDS = 9. 935E+00 BDD =1.598E + 00 HMET =3.4£lE-i: 
HP'S =0. 0 CD =0. 0 
TOTRI R IP RESIDLIRLS - MFbCLBS) 
P H P T = ' J . 3 O b E + 0 0 NDX = 3 . 3 o 9 E - 0 1 S 0 X = 3 . 4 3 3 E + 0 0 HC = 9 . 8 7 5 E + 0 0 CO = £ . 5 7 9 E + 0 1 
GFL = 1 . 5 3 0 E - 0 1 PFL = 1 . 3 0 4 E - 0 1 H M M = 3 . 1 9 3 E - 0 3 H M E T = 3 . 6 5 5 E - 0 3 H L D = 1 . 0 6 5 E - 0 S 
PPG = 7 . 3 1 3 E + 0 0 S F I D E = 6 . 7 8 7 E - 0 1 
TOTflL SOL IDS - MFG'LBS) 
SOLIDS= 638-7 
TOTRI I.IRTFP RESIDURLS - MFGCLES) 
RMM = 1 . 3 5 4 F - 0 1 CYRM = a . l 9 4 E - o a OKG = a . b 0 l E - 0 3 
' F I D F = P . 7 9 7 E - 0 4 F L I D E = 1 . 1 a S E - O l T I = 0 . 0 
PB = 8 . 0 £ 0 F - 0 5 MN = 0 . 0 CDD = 4 . b 8 4 E - 0 3 
TDS = 6 . 3 4 5 E - N 1 EDD = a . 4 b 9 E - 0 a H N E T = 1 . 4 4 0 E - 0 3 
MT = 0 - 0 PTH = 0 . 0 
TDTflL BflTTERY ETU BY FUEL TYPE 
COf lL=0 .0 P E T = 0 . 0 G f l S = 0 . 0 E L E C = 0 . 0 
DTH = 0 . 0 T O T = 0 . 0 

:i4 

PHEN=3.431E-p ; 
ZM = 1 . 3 b O E - i : 
HL = a . 7 £ 7 E - i : 
MD = 0 . 0 

Id 

TSS = 5 . 1 3 3 E - 0 1 
N I T R = 1 . 0 7 4 E - 0 £ 
CU = 7 . 7 9 £ E - 0 5 
flPS = 0 . 0 

H E L E C = 0 . 0 



Table B.49 Medium Auto - Otto Stratified Charged Engine, Enerey and 
Residuals, 2000, Technology Set A 

bAS=a.3452+07 ELEC=£. 

Hc=: 

TOTAL BTLI BY FLIEL TYPE 
CDAL=1.10£E+07 PET=5.348E+06 
PTH =1-4?9E+0b TDT=6.949E+07 
TDTfll fllR PESIDLIflLS - EXTRACT I ON CLBS ) 
P H P T = 5 . 3 0 3 F + 0 0 NOX =3.5b5E+Ol SOX =1.147E+00 
HLD =4.41bF-0l ORCD = b.'='07E-05 HMET = 3. 597E-U 3 
TOTAL SOLIDS - EXTRACT IDNCLBS) ' 
SOLIDS= £5841.7 

TOTAL MATER RESIDURLS - EXTRRCT ION CLBS:) 
CYflM=0.0 D::;G = 9. lb4E-04 TSS = 1 . 4 3 1 E + OO 

:iE-03 ZN =1 . 1 19E 

:.47E + 07 HELEC=1 .615E+0b 

j OE-01 Ca=4.cb5E+0 0 

DFE=3 

.1. 0 
: i . 0 

MFi: SCLES) 
)58E-01 
)74E-01 
;:03E-01 

TFE =9.098E-03 
COD =3.31 lE + 00 CLI 
H P S =0. I'l CD 
TDTflL flip PESIDUflL 
PHPT=8.704F+00 MDX =£ 
GFL =1.814E-01 PFL =1 
ppR =7.699F+00 SFIDE=6 
TOTRL SOLIDS - MFGCLES) 
SDLIDS= 545.1 
TDTflL I.IRTFP RESIDURLS - MFb CLE 
RMM = 6 . 3 1 b E - 0 3 
- F I D E = £ . 5 0 4 F - 0 4 
PB = 6 . 3 4 6 E - 0 5 
TDS = 1 . 9 8 1 E - 0 1 
MI = 0 . 0 

T D S = 4 . 8 4 9 E + 0 0 

S F I D E = a . 1 6 3 E - 0 5 
PE = 1 . 6 0 7 E - 0 5 
BDD = 1 . 3 7 9 E + 0 0 

F L I D E = 5 
MM =3 
HMET = 4 

5 4 I E - 0 4 
O a 4 E - 0 3 
8 1 4 E - 0 5 

S 0 X = 3 . j 
flMM=i.: 

jE + 0 0 
iE-oa 

HC: = 
HMET = 

:.b5E + 0 0 
: . 94E-0£ 

CD =1 
ALD=1 

, 949E + 01 
, 0 6 5 E - 0 8 

CYAN = 1 . 3 5 3 E - 0 3 
F L I D E = £ . 0 3 9 E - O 3 
MM = 0 . 0 
EDD = 7 . £ 9 4 E - 0 3 
DTH = 0 . 0 

TDTAL BATTERY ETU EY FUEL TYPE 
CDfll = 0 . 0 PET = 0 . 0 bf 
DTH = 0 . 0 T D T = 0 . 0 

DiG =1. 
TI =0 
CDD =1 
HNET=1 

= 0. 0 

04 0E-Oa 
0 
765E-07 
338E-0£ 

ELEC 

PHEM=a 
ZN =1 
AL =0 
MD =0 

= 0. 0 

410E-
ObSE-
0 
0 

-04 TSS =5.946E-0 
-03 NITR=8.3b4E-0 

CU =0.0 
MRS =0.0 

HELEC=0.0 



Table B.50 Medium Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set B 

TDTRL BTII EY FLIEL TYPE 
C P R L = 1 . 1 4 9 F + 0 7 P E T = 6 . 5 a 8 E + 0 6 bRS=£. 
PTH = --;, 53SE + 05 TDT=5. 880E+ 07 
TOTAL AIR RESIDUALS - EXTRACT I D N ' L B S ) 
PRPT=5.91OE+OO MDX = 3 . 9 3 £ E + 0 1 SDX = 
RLD = 5 . 0 4 5 F - 0 1 O f l C D = 7 . 8 £ 7 E - 0 5 HHET= 
TPTRI SOLIDS - EXTPf lCTIDM'LBS) 
SDLIDS= £ 8 3 8 1 . 0 
TOTflL l.lflTER RESIDLIRLS - EXTRACT I DM (LB 
C'(RN = 0. 0 On G = 
TFE = 1 . 0 0 4 E - 0 £ DFE= 
CDD =£.P.40E + oO CU = 0 . 0 
HP'S = 0 . 0 CD = 0 . 0 
TOTRL H IP RESIDLIRLS -
P H R T = 8 . 1 6 9 E + 0 0 MDX = 
GFL = 1 . 4 1 7 E - 0 1 PFL = 
PPG = 8 . 7 7 6 F + 0 0 SFIDE= 
TDTflL SOLIDS - MFb(LBS;. 
SDLIDS= 54 3 . 3 
TDTflL MflTER RESIDUflLS - MFGCLBS) 
flMM =6.964E-03 CYflM =1.48bE-03 
'FIDF=3.7bOE-04 FLIDE = £.08 3E-0£ 
PE =6.89IE-05 MN =0.0 

BDD =8.135E-03 
DTH =0.0 

jE + 07 ELEC=1.838E+07 HELEC=1.679E+0b 

:01E + 0i: 
"30E-0: 

Hc=.: 94SE-01 CD=4.7bbE+00 

353E-04 
735E-03 
0 

MFGCLBS 

l.£17E-
5.601E-

TSS=1.6£7E+00 SFIDE=1.09£E-05 
ZN =6.9a"9E-0b PE ='9.1bbE-0b 
TDS=5.539E+00 BOD =1.571E+00 

jl SDX=3.034E+00 HC =1.076E+01 
:il RMM=1 .559E-0a HMET = a. a6£E-0£ 
.'Il 

FLIDE=6.3 30E-04 
MN =3.333E-0 3 
HMET =4.a73E-05 

CD =£.15£E+01 
ALD=1.Ob5E-08 

1.943E-01 
0. 0 

TDS 
MT 
TOTRI ERTTER 
CDRL=0.0 
DTH =0.0 

D:iG =1 
TI =0 
CDD =1 
HMET=1 

154E-0£ 
0 
7b5E-07 
190E-0£ 

PHEN=£.654E-04 
ZN =1.17bE-03 
AL =0.0 
MD =0.0 

TSS =6 
NITR=9 
CU =0 
ARS =0 

Ob4E 
3£0E 
0 
0 

BTLI BY FI 
PET = 0. i: 
TOT=0. i: 

lEL TYPE 
I bHi = 0. 0 ELEC=0.0 HELEC=0.0 



Table B.51 Medium Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set B 

G R S = 1 . 6 6 6 E + 0 7 E L E C = 1 . 5 S 3 E + 0 7 H E L E C = 1 . 3 7 6 E + 0 6 

Hr :=£. 3 3 5 E - 0 1 CD=4 . 003E + 00 

TOTflL BTI.I EY FUEL TYPE 
C 0 f l L = 8 . 9 09E+0b P E T = 5 . 4 y 6 E + 0 
OTH = 3 . 3 3 3 E + 0 5 T 0 T = 4 . 3 3 0 E + 0 7 
TDTflL flip PESIDLIf lLS - EXTRRCT I DM CLE S) 
P H P T = 4 - 9 8 3 E + 0 0 MDX = 3 . 3 3 4 E + H l SDX = 1 . 1 1 7 E + U 0 
HLD = 4 . 3 7 7 E - 0 1 D R C D = 4 . 3 1 4 E - 0 5 H M E T = £ . 3 1 4 b - 0 3 
TOTflL SOLIDS - EXTRf lCT IDN 'LBS) 
SOLIDS= £3 3 3 7 . 6 
TOTAL MATER RESIDUALS - E:;TRflCTIDN (LE:i::' 
r v f l N = 0 0 DS.G = 4 . 8 3 6 E - 0 4 TSS=1 . 4 0 3 E + 00 SFIDE = i 
TFF =8 P 5 6 E - 0 3 D F E = 3 . 1 9 3 E - 0 5 ZM = 5 . 0 1 4 E - 0 6 PB =b 
COD = 3 . 3 9 1 E + O O CLI = 0 . 0 T D S = 4 . 8 06E+0 0 EDD =1 
piPS = n . 0 CD = 0 . 0 
TDTfl l flIR RESIDUf lLS - MFbCLBS) 
PflPT = 7 . 1 b £ E + 00 NOX = £ . 5 0 b E - 0 1 SOX=£. 535E + 00 Hi . ^ -_ . , ^ , M - = C ,-,.-• 
GFL = i ; 3 3 4 E - 0 1 PEL = 1 . 1 5 o E - 0 1 flMM=l. 031 E-Oa HMET = 1 . b . ; l E - 0 £ HLD=1 . Ob...E-Oo 
ORG = 7 . b l l E + 00 S F I D E = 4 . 6 - . 3 E - 0 1 
TDTflL SOLIDS - MFGCLBS;. 
3DLIDS= 466.3 
TDTfl l l.lflTER RESIDLIRLS - MFbCLES) 
flMM = 5 . 7 3 6 E - 0 3 CYflN = l . a 7 5 E - 0 3 
: - F I D E = £ . £ 7 7 E - 0 4 F L I D E = 1 . 7 6 9 E - 0 a 
PE = 5 . 7 9 5 E - 0 5 MN = 0 . 0 
TDS = 1 . 6 3 7 E - 0 1 BDD = 7 . 0 b £ E - 0 3 
MI = 0 . 0 DTH = 0 . 0 
TDTflL BATTERY ETU BY FUEL TYPE 
CDfll =0.0 PET=0.0 bH;: = 0.0 

PTH =0.0 TDT=0.0 

D:i:G =9.64£E-03 
T I = 0. 0 
CDD =1.765E-07 
HMET=9.S3bE-03 

3£E-0b FLIDE=5.49 5E-04 
60E-0b MM =£.744E-03 
63E+O0 HMET =3.554E-05 

=9.£b3E+oO CD =1.774E+01 

PHEN=£.aaOE-04 TSS =5.l£3E-0a 
ZN =9.913E-04 NITR=7.8b7E-0S 

HL = 
MD = 

J. 0 
:i. 0 

cu 
ARS 

= 0. 0 
= 0. 0 

ELEC=0.0 HELEC=0.0 



Table B.52 Medium Auto - Otto S t r a t i f i e d Charged Engine, 
Residuals , 1990, Technology Set C 

Energy and 

MAT 

A I R 

TDTflL BTLI 
C D A L = 1 . 5 9 
PTH = 3 . 1 9 
TPTflL flIP 
P H P T = 7 . l b 
fli D = 5 . £ 9 
TOTAL SOL 
-:OLIDS = 
TDTAl 
CYflN=0 
TFE =1 
CDD =3 
RPS =0 
TPTflL 
pflPT = '='.33 
GFL = 1 . 3 1 
OPb = 7 . 3 3 
TDTflL SDL 
SDLTDS= 
TPTflL MRT 
AMM = 1 . 4 
SFIDE 
PE = 8 . 6 

TDS = 4 . 1 
N I = 0 . 0 
TOTflL EflT 
CDflL = 
DTH = 

BY FI.IEL TYPE 
OE+07 P E T = 5 . 3 1 5 E + 0 b 
1E+05 TOT=5 .7£SE+07 

PESIDLIALS - EXTRACT TON'LB 
5E+0 0 NDX = 5 . 3 1 4 E + i: 
a E - 0 1 DACD=1 . 6 3 5 E - i : 
IDS - EXTRflCTTON(LB 

;R'; = 1 .683E + 07 ELEC=1.731E+0( HELEC=1. ''E + 06 

H 7D;: =i.440E+00 HC=4.141E-01 CD=5.890E+0 
:i4 HMET = 4.a4::t-0 3 

SFIDE=1.5OSE-05 FLIDE=1.£3bE-03 
PB =1.733E-05 MN =4.507E-03 
BDD =1.650E+00 HMET =3.380E-04 

HC =7. 0'?8E + 0 0 CD =£.83. 
HMET=3.77£E-0£ ALD=1.06' 

ER PESIDLIALS - EXTRACT I DN CLBS ' 
0;ib = 5.a89E-03 TSS = 1.8 3aE + t 

7E-03 DFE = '='. U59E-05 ZM =1.53aE 
lE+00 CLI =0.0 TDS = 8.448E+i: 

C D = 0 . 0 
RESIDUflLS - MFGCLBS;. 
lE+OO NDX =3.006E-01 SaX=3.453E + 0i: 
aF-01 PFL =1.111E-01 RMM=3.711E-0£ 
7E+00 3FIDE=7.339E-01 
IDS - MFGCLBS) 

655.4 
ER RESIDUALS - MFG(LBSJ 
lOE-01 CYAN =3.466E-0£ D":G =£.bl7E-0£ PHEM=3.831E-03 
40E-04 FLIDE=9.449E-03 TI =0.0 ZN =1.448E-03 
17E_05 MM =0.0 CDD =a.b85E-03 AL =1.0a4E-0£ 
Q.=,E-01 BDD =1.559F-0£ HMET=1.659E-0a MD =0.0 

DTH =0.0 
TERY BTU BY FUEL TYPE 

PET=0.0 GflS=0.0 ELEC=0.0 HELEL=0.0 
TDT=0.0 

;E+01 
jE-08 

TSS = 3 . 6 7 4 E -
M I T R = 1 . 1 4 3 E -
CU = £ . 9 a - . E -
flPS = 0 . 0 

01 
0£ 
05 



Table B.53 Medium Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set C 

GAS=t.33bE+07 
TOTAL BTI.I EY FLIEL TYPE 
C0AL=1.345F+07 PET=b.01OE+0 
OTH =£.734E+05 TDT=5.b86E+07 
TOTAL AIR PESIDLIflLS - EXTRACT I 0 " . LBS) 
PHPT=6.£b7F+00 NOX =4.393E+i i l SOX = 1 . 3 £ 9 E + 0 0 HC= 
RLD =5 .035F-01 0RCD=9.854P-05 HMET=a.35aE-03 
TOTflL SOLIDS - EXTPflCTTO"'LBS) 
SOLIDS= 31534.0 
TDTflL l.lflTER RESIDUflLS - EXTRflCTIDNCLB 
CYflN=0. 0 D::ib = 7. 339E-0 
TFE = 1 . £ 9 4 E - 0 £ D F E = 7 . 4 8 0 E - 0 
CDD =£ .63 3E+00 CU =0 .0 
p,P3 = 0 . 0 CD = 0 . 0 
TDTfll flip RESIDUflLS - MFG(LBS) 
PflPT=9.037E+HO NDX =3.£33E-Ml SaX=3.£45E+00 HL 
GFL =1 .616E-01 PFL =1.3:34E-01 RMM = 1 . S33E-0£ ' HMET=£. £4'9E-0£ HLD=1 . i:i65E-oy 
ppi3 =7,006E + 00 SFIDE=5.5n iE-01 
TOTfll SOLIDS 
SDL IDS = 
TDTRL I.IHTEP RESIDUflLS - MFbCLES) 
flMM = 1 . 1 6 4 F - 0 l CYflN =£.038E-03 

ELEC=1.649E+07 HELEC=1.777E+06 

:9£E-01 CD=5.109E+00 

TSS = 1 . 704E+00 SFIDE=1.016E-U5 FLIDE = 1.179E-05 
ZN =7.959E-06 PE =9.933E-0b MN =3 .7£7E-03 
TDS=9.69aE+00 BDD =1.570E+00 HMET =3 .£18E-04 

=9.446E+00 CD =a.393E+01 

- MFG CLBS 
J-7 c; 

D&b =£.4a9E-oa 
;:FIDE=£.683E-04 FL IDE=1. 103E-01 TI =C'-0_ 
PB =7.347E-05 MN =0.0 
TDS =5.911E-01 BDD =3.383E-0, 
MI =0.0 DTH =0.0 
TDTflL EflTTEPY BTU EY FUEL TYPE 
CDAL=0.0 PET=0.0 bRS=0.0 
PTH =0.0 TDT=0.0 

SDD =£.9£0E-0£ 
HMET=1.168E-0a 

PHEN=3.£0aE-03 
ZN =l.£55E-03 
AL =1.£ 
ND =0.0 

TSS =4.003E-01 
N I T R = 9 . 9 4 4 E - 0 3 

E-03 CU =3.b45E-05 
RRS =0.0 

ELEC=0.U HELEC=0.0 



Table B.54 Large Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set A 

TDTAL BTLI EY FUEL TYPE 
C 0 A L = 1 . 5 1 l E + 0 7 P E T = 7 . a i 8 E 
OTH = 3 . 9 b 8 E + 05 T 0 T = 6 . 8 6 8 E + i: 
TDTRL RIR RESIDLIRLS - EXTRRCT I ON CLBS) 
P H P T = 7 . 9 3 9 E + 0 0 MOX = 5 . 6 6 3 E + 0 l SOX = 1 . 6 5 3 E + 0 0 H C = 4 . 3 1 3 E - 0 l 
RLD = 6 - 1 9 4 F - 0 1 D f l C D = l . 4 5 a E - 0 4 H M E T = 4 . 4 1 l E - 0 3 
TOTAL SOLIDS - EXTRACT I DM'LBSJ 
SOLIDS= 4 07 0 3 . 8 
TDTRL l.lflTFR RESIDUflLS - EXTRRC T IDN CLBS:) 

5RS=a .£74E+07 ELEC=£ .11OE+07 H E L E C = £ . 0 9 0 E + 0 6 

SD=b.48OE+OO 

CYflN=0. 0 
TFF =1.b68E-o; 

0".G = 9.468E-i: 
D F E = 9 . 6 4 6 E - C 

TSS=3.114E+00 
ZN =1.435E-05 
TDS=1.£01E+01 

SFIDE=£.£99E-i 
PB =1.964E-C 
BDD =1.935E+C 

FLIDE=1.45 0E-03 
MN . =4.8OSE-03 

:iO HMET =4. 116E-04 I DD =3.£3'9E+0 0 CU =0.i: 
RR S = 0 . 0 C D = 0 . I 
TDTRL. RIR RESIDURLS - MFG'LBS) 
PflRT=l.104E+01 NOX =4.00£E-01 S0X=4.175E+00 HC =1.190E+01 CD =5.039E+01 
GFL =1.786E-01 PFL =1.5a0E-01 RMM=£.5b4E-0a HMET=4.173E-0£ flLD=l.065E-03 
ORG =8.837E+00 SFIDE=3.0ObE-O1 
TDTAL SOLIDS - MFGCLES) 
SDLIDS= 749.3 
TDTAL MATER RESIDUALS - MFG.LBS' 

b37E-0£ DS.:G =5.1£6E-0, 
316E-01 TI =0.0 
0 CDD =5.5£5E-0i 
981E-03 HMET = 1 . 699E-0, 

RMM =1.50 IE-01 CYRM =3 
SFIDE=3.374E-04 FLIDE=1 
PE =9.638E-05 MN =0 
TDS =7.634E-0! EDD =3 
MI =0. 0 DTH =0. 0 

TDTRL ERTTEPY ETU EY FLIEL TYPE 
CDRL = 0. 0 F'ET = 0. 0 
DTH =0. 0 TDT = 0. 0 

PHEM=4.IIIE-C 
ZM =1.635E-C 
RL =3.18 0E-C 
MD = 0.0 

) i TSS =6.053E-01 
MITR=l.£9£E-0£ 
CU =9.086E-05 
MRS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.55 Large Auto - Otto S t r a t i f i e d ChargedEngine, Energy and 
Res idua l s , 2000, Technology Set A 

E L E C = 3 . 1 1 £ E + 0 7 H E L E C = 1 . 9 09E+ 06 
TOTAL BTLI EY FI.IEL TYPE 
CDR1.=1 . 3 3 8 E + 07 p E T = 6 . 4 8 4 E + 0 6 GAS=£. 785E + 07 
OTH = 1 . 6 3 7 E + 0 6 T a T = 8 . 3 4 7 E + 0 7 
TOTAL A I R PESIDLIALS - EXTRACT I DM CLBS:) 
p p i P T = b . 4 3 0 F + 0 0 MDX = 4 . 3 0 9 E + 0 1 SDX = 1 . 3 9 b E + 0 0 H C = 3 . 1 9 b E - 0 1 CD=5 .17£E+C 
ALD = 5 . 3 8 5 E - 0 1 0 A C D = 8 . 1 3 7 E - 0 5 H M E T = 4 . a i 6 E - 0 3 
TOTflL SOLIDS - EXTRflCTTDM(LES) 
SOI IDS= 3 1 3 3 4 . 1 
TDTflL I.IRTER RESIDUf lLS - EXTPflCT IDN CLBS) 

TSS=1.743E+C 
ZM =l.a85E-C 
TDS=5.91£E+C 

:io SFIDE=£.45£E-05 FLIDE=6.7! 
PE =1.833E-05 MN =3.6! 
BDD =l.b80E+00 HMET =5.6' 

r'TflN=0. 0 DS.G=1 . Ob£E-0 3 
TFE =1.100F-0£ DFE=4.11OE-03 
CPD =3.317E + 00 CLI =0.0 
H P S =0.0 CD =0.0 
TDTflL HTR PFSTDLIRLS - MFG (LBS) 
P H R T = 1 . 0 4 1 E + 0 1 NDX = 3 . 1 1 4 E - 0 1 S D X = 3 . 4 3 3 E + 0 0 HC = 1 . 1 7 4 E + 0 1 CD = 3 . 3 5 7 
GFL = 3 . 1 4 b E - 0 1 PFL = 1 . 8 6 1 E - 0 1 R M M = 1 . 6 4 0 E - 0 3 H M E T = 4 . £ 3 6 E - 0 £ flLD=1.06^ 
PPH = 9 . 385F+ 0 0 SF I DE = 7 . 46 ' l E - 01 
TDTHL SOLIDS - MFGCLBS:. 
SDLIDS= 654.3 
TOTflL I.IRTEP RESIDUf lLS - MFb CLBS:) 
flMM = 7 . 6 3 5 E - 0 3 CYRM = 1 . 6 4 0 E - 0 
- F I D E = 3 . M 3 7 E - 0 4 F L I D E = £ . 4 5 £ E - 0 . 
p B = 7 . 6 6 8 E - 0 5 M N = 0 . 0 
TDS = £ . 3 7 O F - 0 1 BDD = 8 . 8 b b E - 0 
MT = 0 . 0 OTH = 0 . 0 
TOTf l l ERTTEPY BTU BY FUEL TYPE 
C D R L = 0 . 0 P E T = 0 . 0 b f l S = 0 . 0 
DTH = 0 . 0 T D T = 0 . 0 

bE-04 
5E-03 
'9E-05 

E+01 
E-08 

DS-:G = l . £ 5 9 E - 0 £ 
TI = 0 . 0 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 1 . 5 8 4 E - 0 £ 

PHEN=£.917E-04 
ZN =l.£87E-03 
flL =0. 0 
MD =0.0 

TSS =7.143E-0 
NITR=1.013E-0 
CU =0.0 
ARS =0.0 

=0.0 HELEC=0.0 



Table B.56 Large Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set B 

TDTflL 
COfll = 
OTH = 
TDTflL 
PRPT=i 
Hi D =' 
TDTflL 
SOLID 
TOTflL 
CYflN = 
TFE = 
CDD = 
RRS = 
TOTRL 
PRPT = 
RFL = 
ORG = 
TDTflL 
SOL I D 
TDTRL 
RMM 
SFIDE 
PB 
TDS 
NI 

TDTflL 
CDflL = 
DTH = 

HELEC=1.958E+06 

.533E+00 HC=3.454E-01 CD=5.60£E+00 

.346E-0 3 

ETU BY FUEL TYPE ^^^ . 
l_;-;4.9F + 07 PET = 7.679E + 0b GflS=£ . 3S9E+07 ELEC = c:. 1-.-'E + 0 
4.144E+05 TaT=6.900E+07 
flIP RESIDUR! ̂  - EXTPRCTIDMCLBS) 

P_.I,4KP + 0 0 MD:: =4.bl5E + 0l SDX =1 
.•J44F-01 aHCD = 9. 033E-05 HMET = 3 
"OLIDS - EXTPRCTIDM(LBS:) 

3 33 09.1 
UFlTEP RFSIDURLS - EXTPRCT IDN CLBS 
|-| 0 OfiG=7.331E-04 TSS = 1.916E + 0 0 SF I DE= 1 . £35E-i. 
,'l7PF_0£ DFF=4.383E-03 ZN=7.947E-06 PB =1 . 045E-1-
3.nOF + 00 CU =0.0 TDS=6.53bE + 00 BDD 
0. 0 CD =0. 0 

FLIDE=7.45aE-04 
MN =3.913E-03 

1.851E+00 HMET =4.994E-05 

RTR RESIDURLS - MFb(LBS) 
.=,..=,P,4E-KMO MDX =3.401E-01 SDX = 3. 6 £ £ E + MO HC = 
, _P..=;:;E-01 PFL =1.419E-0l RMN= 1 . 789E-0a HMET = 
1.034F+01 SFIDE=6.538E-01 
:-:OLIDS - MFG (LBS.) 

l.£66E+0l CD =a.5abE+01 
a.59£E-0£ flLD=l.065E-08 

DeG 
TI 
CDD 

= 1 
= 0 
= 1 

356E-03 
0 
765E-07 

MRTER RESIDUflLS - MFb'LBS 
9.174E-03 CYRM =1.748E-0 

=3.34 0E-04 FLIDE=a.44£E-0 
= 8. 094F-05 MN =0. 0 
= -..i.77E-01 BOD =9.577E-03 HMET= 1.389E-0, 
=0.0 DTH =0.0 

ERTTEPY BTLI BY FLIEL TYPE 
GflS=0.0 ELEC=0.0 0. 0 

1. 0 

pET=o. i: 
TDT = 0. i: 

PHEN=3.117E-04 TSS =7.111 
ZM =1.38£E-03 NI TR=1.095 
flL =0.0 CU =0. 0 
MD =0.0 ARS =0.0 

HELEC=0.0 

E-0£ 
E-03 



Table B.57 Large Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set B 

TOTRL ETII BY FUEL TYPE 
CDflL=1 . 160F + 07 PET=7 . 168E+06 GRS=£. 164E+07 E L E C = £ . 0 4 £ E + 0 7 H E L E C = 1 . 6 1 £ E + 0 6 
OTH = 4 . £ 0 5 E + o 5 T 0 T = 6 . £ 6 4 E + 0 7 
TDTHL flip PFSIDUHLS - EXTRRCTIDNCLES) 
P H P T = 6 . 5 £ 5 E + 00 NDX = 4 . £ a b E + 01 SDX = 1 . 4 b 6 E + 00 H C = 3 . 0 4 7 E - 0 1 CD=5. £ 4 0 E + 00 
RLD = 5 . 7 4 9 E - 0 1 0 R C D = 5 . 5 1 4 E - 0 5 H M E T = £ . 9 3 4 E - 0 3 
TOTRL SOLIDS - EXTPRCTIDN.LBSJ 
"01 TDS= 3 0 4 8 5 . 0 
TDTflL MRTER RESIDURLS - EXTRf lCT IDN.LBS) 
CYflM = 0 - 0 D:;G = b . 0 1 7 E - 0 4 T : 
TFE = 1 . M 7 9 F - 0 £ D F E = 4 . 1 8 0 E - 0 3 ZM 

COD =3 .O0 '9E+0 0 CU = 0 . 0 TDS 
PI PS = 0 . 0 CD = 0 . 0 
TOTflL flIP RESIDLIRLS - MFGCLES> 
P H R T = 9 . £ 3 0E + 0 0 NDX = 3 . £ 8 7 E - 0 1 
GFL =1.688F-01 PFL =1.453E-01 
ORG ='9.995E + 00 SFIDE=5. 96bE-01 
TOTflL SOLIDS - MFGCLBS) 
snLIDS= 6 0 3 . 8 
TOTRL MflTER RESIDUflLS - MFG CLBS:. 
HMM =7.483E-03 CYRM =1.669E-03 DfcG =1.361E-0£ PHEN=a. 903E-04 TSS =6.b55E-0£ 
-FIDE=3.975E-04 FLIDE=3.39bE-03 TI =0.0' ZM =l.£96E-03 MITR=1.0£9E-0a 
PE =7.5b8F-05 MM =0.0 CDD =1.765E-07 flL =0.0 CU =0.0 
TDS =£.ia£E-01 BOD =9.£53E-03 HMET=1.£63E-0a MD =0.0 ARS =0.0 
MI =0. 0 OTH =0.0 
TDTAL BATTERY BTU BY FUEL TYPE 
COAL=0.0 PET=0.0 G H S = 0 . 0 E L E C = 0 . 0 H E L E C = 0 . 0 
OTH =0.0 TDT=0.0 

S = l . 8 4 a E + 0 O 
1 = 6 . 1 1 8 E - 0 6 
I S = 6 . 3 1 3 E + 0 0 

SDX=3.377E+0C 
flMM=1.334E-oa 

S F I D E = 9 . 0 3 0 E - 0 6 
PB = 7 . 6 0 7 E - 0 6 
BDD =1.79OE+OO 

1 HC = 1 . £ 1 3 E + 0 1 
: H M E T = 1 . 9 8 3 E - 0 £ 

F L I D E = 7 . £ 1 5 E - 0 4 
MM = 3 . 5 8 5 E - 0 3 
HMET = 4 . 5 5 7 E - 0 5 

CD = 3 . 3 1 S E + 0 1 
flLD=l.065E-08 



Table B.58 Large Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set C 

TDTflL ETU BY FLIEL TYPE 
CDRL=1.99RE+07 P E T = 6 . b l 9 E + 0 6 Gf lS=3 .163E+U7 E L E C = £ . £ 4 4 E + 0 7 H E L E C = £ . £ 5 3 E + 0 6 
OTH = 4 . 0 7 3 E + 0 5 T D T = 7 . 3 3 4 E + 0 7 
TDTRI R I P PE'-IDLIALS - EXTPHCT I ON ( LBS ) 
P f l P T = 8 . 9 3 3 E + 0 0 MDX = 6 . 7 0 0 E + 0 1 SDX = 1 . 7 7 3 E + 0 0 H C = 5 . £ 9 1 E - 0 1 C D = 7 . 3 5 3 E + 0 0 
HID = b . 4 5 b E - 0 1 D R C D = £ . £ 3 0 E - 0 4 H M E T = 5 . 6 5 8 E - 0 3 
TDTRL SOLIDS - EXTPHCTI DMCLBS) 
SDLIDS= 4 8 5 1 5 . 9 
TOTAL MflTER RESIDURLS - EXTPRCTIDMCLBS) 
CYf lN=0 .0 D: : ;G=6.b78E-03 TSS=£. £53E + 00 S F I D E = £ . 3 0 4 E - 0 5 F L I D E = 1 . 5 1 OE-03 
TFF = 1 . 9 7 6 E - 0 £ D F F = 1 . 1 4 £ E - 0 £ ZN = 1 . 9 0 3 E - 0 5 PB = £ . 5 4 7 E - 0 5 MN = 5 . 6 8 1 E - 0 3 
COD = 3 . 3 7 4 E + 0 0 r i j = 0 . 0 T D S = 1 . 0 3 5 E + 0 1 BDD = £ . 0 1 8 E + 0 0 HMET = £ . 9 7 l E - 0 4 
RPS = 0 . 0 CD = 0 . 0 
TDTRI R IP RESIDURLS - MFb ' LBS.) 
PRPT=1 .31OF+01 NDX = 3 . 6 8 3 E - 0 l S D X = 4 . 3 4 b E + 0 0 HC = 8 . 8 1 5 E + 0 0 CD =3 .P .£9E+01 
GFL = 1 . 8 5 1 F - 0 1 PFL = 1 . 5 7 7 E - 0 1 A M M = 3 . b 0 6 E - 0 3 H M E T = 5 . 4 £ 6 E - 0 £ A L D = 1 . O b 5 E - 0 8 
p p b = 8 . 9 5 4 F + 0 0 S F I D E = 1 . 0 1 3 E + 0 0 
TOTAl. SOLIDS - MFG (LES) 
SOL I 03= 8 4 1 . 6 
TPTAL I.IRTEP RESIDUALS - MFGCLBS:) 
RMM = 1 . 7 7 8 E - 0 1 CYAN = 3 . 1 0 9 E - 0 £ QiiG = 3 . £ 6 6 E - 0 £ P H E N = 4 . 8 1 9 E - 0 3 TSS = 4 . 9 1 0 E - M l 
- F T D E = 3 . 7 5 5 E - 0 4 F L I D E = 1 . 3 0 7 E - 0 1 T I = 0 . 0 ZN = 1 . 8 0 0 E - 0 3 N I T R = 1 . 4 1 8 E - 0 3 
PB = 1 . 0 7 6 E - 0 4 MN = 0 . 0 CDD = 3 . 5 3 4 E - 0 3 AL = 1 . 4 5 3 E - 0 £ CU = 4 . 1 5 £ E - 0 5 
TDS =5.a7SE-01 EDD =1.9aiE-0a HMET=a.147E-oa MD =0.0 APS =0.0 
MI =0.0 DTH =0.0 
TDTflL BATTERY BTU BY FUEL TYPE 
CDAL=0.0 PET=0.0 bHS=0.0 ELEC=0.0 HELEC=0.0 
PTH =0.0 TPT=0.0 



Table B.59 Large Auto - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set C 

G A S = £ . 4 9 3 E + 0 . ELEC=£ 
TOTAL ETU EY FLIEL TYPE 
C D A L = 1 . 7 4 4 E + 0 7 P E T = 7 . 5 8 9 E + 0 
PTH = 3 . 6 0 8 E + 0 5 T D T = 7 . 5 5 6 E + 0 7 
TDTAl. A IR RESIDUALS - EXTRACTION CLES:) 
P H R T = 7 . 9 K 1 F + 0 0 NDX = 5 . 7 3 9 E + 0 l SDX = 1 . 6 5 1 E + 0 0 Hi 
ALD = 6 . 1 6 8 E - 0 1 D A C D = 1 . 6 3 5 E - 0 4 H M E T = 4 . a 8 0 E - 0 3 
TOTAL SOLIDS - EXTRACTION(LBS) 
SDLIDS= 4 1 £ 6 3 . 7 
TOTAL MATER RESIDUALS - EXTRACT IDNCLBSJ 
r:YHN=0. 0 D K G = 9 . 3 7 7 E - 0 3 TSS=3 . 11 l E + 00 
TFE = 1 . 6 9 1 E - 0 3 D F E = 9 . 7 7 7 E - 0 3 ZN = 1 . 3 3 9 E - 0 5 
COD = 3 . £ £ 5 E + 0 0 CU = 0 . 0 T D S = 1 . 1 9 5 E + 0 1 
H P S = 0 . 0 CD = 0 . 0 
TDTAL AIR RESIDUALS - MFG(LES) 
PART=1.35HE + 01 MDX = 3.981E-01 
GFL =3.448E-01 PFL =3.110E-01 
PPG = 8 . 5 9 b E + 0 0 S F I D E = 7 . 7 8 3 E - 0 1 
TDTAL SOLIDS - MFGCLES) 
SDLIDS= 8 0 5 . 5 
TOTAL MATER RESIDUALS - MFGCLBS 

i47E+07 HELEC "O'riE + Ob 

=4.44IE-01 CD=6. ::i3E+0o 

SDX=4.195E+00 
AMM=£.7b8E-0£ 

SFIDE=£.l£8E-05 
PB =1.865E-05 
BDD =1.9£6E+0 0 

HC =1.187E+01 
HMET=3.996E-0£ 

FLIDE=1.444E 
MN =4.866E 
HMET =4.074E 

CD =3.117E+ 
ALD=1.0b5E-

-04 

01 

AMM =1.53IE-01 
-FIDE=3.348E-04 
PE =9.36£E-05 
TDS =7.53IE-01 
NI = 0. 0 

(AM =£ 
FLIDE=1. 
MN =0.0 
BDD =£.961E-0£ 
DTH =0.0 

TDTAL BATTERY BTU BY FUEL TYPE 
CDAL=0.0 PET=0.0 C 
PTH =0.0 TDT=0.0 

66£E-0£ 
645E-01 

DSiG =3 
TI =0 
CDD =4 
HMET=1 

= 0. 0 

0'9bE-0£ 
0 
0 36E-0£ 
b51E-0£ 

ELE 

PHEN=4.160E-03 
ZN =1.5S7E-03 
AL =1.945E-0£ 
MD =0.0 

TSS =5.7oOE-01 
NITR=l.£53E-03 
CU = 5 . 5 5 3 E - 0 J 

ARS =0.0 

S=0.0 HELEC=0.0 



Table B.60 Van - Otto S t r a t i f i e d Charged Engine, Energy and 
Res iduals , 1990, Technology Set A 

TOTAL BTII BY FLIEL TYPE 

0 ? H ' - : I : S : ^ ; T D T : ? ; ! ^ ! ^ : : ^ ' ^«^=^-^^^-=E*^- E L E C = £ . 3 8 1 E + 07 HELEC=£.459E + 06 

TOTRI ATP RESIDUALS - EXTRACTIDNCLE"J 
P R P T = 8 . 7 £ 6 E + 0 0 MDX = b . 3 3 5 E + 0 1 SDX = 1 . 7 9 7 E + 0 0 H C = 4 . R 4 3 E - 0 1 C p - j - l -OF+OO 
HLD =b.70£E-01 DRCD=1.74:3E-04 HMET = 5 lbftE-0^' "" ^- =*'*-'̂  '-'̂  CD-, . 1... oE + 00 
TDTRL SDL IDS - EXTRRCTIDNci E") 
SDLTDS= 45311.a 
TOTRL MflTER P E S I D I I R I - - EXTPfli" T I DN CLE " ) 

Sr:?:S...-« SĴ ;l:S?;i:;̂  S=:f:sKl:S S'"^:|-S;|:S; :i."":i-vjt'? 

TDTRL HIP RESIDURLS - MFG.LB") 

^ r r ^ " ' - ' ' ^ ^ ^ ^ ' " ""'' = '* -341E-01 SDX = 4 . 6 1 8 E + 00 HC = 1 . 3 0 £ E + 0 1 CD = - 4 -5E + 01 
bFL = . ' . i iHe .E-Ml PFL = l . 7 8 9 E - 0 1 RMM = £ . 9 9 8 E - 0 £ HMET = 5 I 3 9 E - 0 • R L D - r o b - F •' 
OPb = 9 . b 0 7 E + 0 0 SFIDE = 9 . 18bE-01 ^ . l - . - t 0^ HLD-1 . Ob...E-oy 
TOTflL SDLTDS - MFGdESj 
S:OLIDS= 34 0 . 5 
TDTflL MflTER RESIDUALS - MFGCLBSJ 
RMM =l.bP.bF_oi rvRN =a 
7FIDE=3.683E-04 PLIDE=1 
PB =i.0b3E-04 MM =0 
TDS =8.394F-01 BOD =3 
MI =0.0 DTH =0.0 
TDTRL ERTTEPY BTU BY FUEL TYPE 
CPHL = 0.0 PET = 0.0 GHS = 0.0 ELEC = 0 0 UP, p,-
OTH =0.0 TDT=0.0 HELEC 

916E-0a 
53 IE-01 
0 
347E-03 

Diib =3.441E-0£ 
T I = 0. 0 
CDD =6.34oE-03 
HMET=1.949E-03 

PHEN=4. 
2N = 1. 
ML =3. 
MD =0. 

.554E-03 

. 799E-03 
74£E-0£ 
0 

TSS =6. 
NITR=1. 
CU =1. 
APS =0. 

.963E-01 

.419E-0£ 

.069E—04 

. 0 



Table B.61 Van - Otto Stratified Charged Engine, Energy and 
Residuals, 2000, Technology Set A 

TOTAL BTLI EY FLIEL TYPE 
CDAL=1.578F+07 PET=7.748E+06 GAS=3.365E+07 ELEC=3.615E+07 HELEC=£.££9E+0b 
PTH =1.853E+06 TDT=9.bb4E+07 
TDTAL AIR RESIDUflLS - EXTPflC T IDN CLBS:) 
P H P T = 7 . 6 8 4 F + 0 0 NOX =5.134E+01 SDX =l.b74E+oO HC=3.801E-01 CD=b.l80E+00 
HLD =6.4b5E-01 DflCD=9.469E-05 HMET=4.883E-03 
TDTflL SOLIDS - EXTRflCTIDNCLES) 
"0LID3= 37190.1 
TDTAL I.IHTEP RESIDUflLS - EXTRACTION CLBS) 
CYAN=0. 0 DJ;G=1 . a i 5 E - 0 3 TSS=£. 091 E+OO SF I DE=£. 7 4 0 E - 0 5 F L I D E = 8 . 1 l £ E - 0 4 
TFF = 1 . 3 1 o E - 0 £ D F E = 4 . 9 1 l E - 0 3 ZN = 1 . 4 6 0 E - 0 5 PE = 3 . 0 b 7 E - 0 5 MM = 4 . 3 5 5 E - 0 3 
CDD = 3 . 3 8 3 E + O 0 CU = 0 . 0 T D S = 7 . 0 9 8 E + 0 0 EDD = 3 . 0 1 7 E + 0 0 HMET = 6 . b b l E - 0 5 
HpS = 0 . 0 CD = 0 . 0 
TOTAL AIR RESIDUALS - MFG(LBS) 
PRRT=1.££7E+01 NDX =3.734E-01 SDX=4.084E+00 HC =1.404E+01 CD =£.808E+01 
GFL =3.50bF-01 PFL =3.173E-01 flMM=l.9£9E-o£ HMET=4.803E-03 ALD=1.065E-OS 
PRG =1.1abE+ 01 SFIDE=8.731E-01 
TPTAL SOLIDS - MFGCLBS) 
SOLIDS= 774.7 
TPTAl MATER RESIDUALS - MFGCLBS:) 
AMM =9.09bE-03 CYAN =1.959E-05 DSG =1.50£E-03 
"FIDE=3.bO8E-04 FLIDE=3.90SE-03 TI =0.0 
PB =9.13£E-05 MM =0.0 CDD =1.765E-07 
TDS =3.798E-01 BDD =1.06£E-oa HMET=1.851E-Oa 
MI =0.0 DTH =0.0 
TDTflL BflTTERY BTU BY FUEL TYPE 
CDflL=0.0 PET=0.0 bflS=0.0 ELEC 
OTH =0.0 TOT=0.0 

PHEM=3. 
ZN = 1 . 
AL = 0 . 
MD = 0 . 

: = 0 . 0 

. 4 7 9 E - 0 4 TSS = 8 . 

. 5 :35E-03 N I T R = 1 . 
, 0 CU = 0 . 
. 0 ARS = 0 . 

H E L E C = 0 . 0 

. 4 b l E - 0 i 

. 3 1 0 E - 0 ; 

. 0 
, 0 



Table B.62 Va Otto S t r a t i f i e d Charged Engine, Energy and 
Residuals , 1990, Technology Set B 

TDTAL ETU BY FUEL TYPE 
C D A L = 1 . 5 5 1 E + 0 7 P E T = 8 . 6 5 1 E + 0 6 G A S = 3 . 7 4 0 E + 0 7 ELEC= 
PTH = 4 . 8 4 9 F + 0 5 T 0 T = 7 . 9 5 8 E + 0 7 
TDTHL H IP RESIDLIRLS - EXTRACT I DN 'LBS) 
P A P T = 7 . 8 7 5 E + 0 0 HOX = 5 . 3 0 4 E + O l SDX = 1 . 7 1 4 E + 0 0 H C = 4 . 0 3 1 E - 0 1 Ca=P 
HLD =b.609F-oi DACD=1.193E-04 HMET=4.18£E-03 
TDTflL SOLIDS - EXTPAC TI DN Cl ESJ 
SOLIDS= 38316.7 
TOTRL MRTER RESIDUflLS - EXTRRCTI DM(LES) 

08E+07 HELEC=£.378E+06 

?E + 00 

:i4 TSS=3. 140E+i: 
ZN =1. 099E-i: 

:io SFIDE = 1.890E-05 FLIDE=8. £9£E-04 
PE =1.505E-05 MN =4.49P,E-03 

'''DS = 7.£56E + 00 BDD =a.059E + 00 HMET =6.019E-0 = 

CYRM=0.0 D"G=9.b70E-( 
TFE =1.354E-03 DFE=4.943E 
COD =3.458E + 00 CLI =0.0 
RPS =0.0 CD =0.0 
TOTRL flip PESIDLIflLS - MFGCLBS) 
P f l R T = 1 . 1 £ 4 E + 0 1 NOX = 3 . 7 ' 9 4 E - 0 1 SDX=4 .140E+00 HC = 1 . 4 £ 4 E + 0 1 C Q = £ 9 0 1 E + 0 1 
GFL = a . 0 0 4 E - 0 1 PFL = 1 . 7 £ 4 E - 0 1 RNM = £ . £ £ 7 E - 0 £ HMET = 3 . 6 i ' i 9 E - 0 £ flLD= T Ob5E-iJS 
OPi^ = 1 . 1 5OE + Ol SFIDE = 7 . 8 8 1 E - 0 1 - " - "̂  - -
TOTAL SOLIDS - MFGCLBS) 
SDLIDS= 7 4 0 . 5 
TDTAL I.IATEP RESIDUALS - MFG (LBS) 
AMM =9,397E-03 CYAN =1.971E-03 DS-G =1.54aE-0£ 
:-FIDE=3.7£0E-04 FL IDE=a. 83aE-0a TI =0.0 
PB =9.353E-05 MN =0.0 CDD =1.765E-07 
TDS =£.655F-01 EDD =1.07£E-0£ HMET=1.674E-0£ 
NI =0.0 DTH =0.0 
TOTflL BflTTERY BTLI BY FUEL TYPE 
CPRL=0.0 PET=0.0 bflS=O.0 ELEC=0 0 
PTH =0.0 TPT=0.0 

PHEN=3.55bE-04 TSS =8.£33E-0£ 
ZM =1.573E-03 NITR=1.£45E-0i 
flL =0.0 CU =0.0 
MD =0.0 ARS =0.0 

HELEC=0.0 



Table B.63 Van - Otto Stratified Charged Engine, Energy and 
Residuals, 2000, Technology Set B 

bfl:-; 
TOTRL BTII EY FI.IEL TYPE 
C 0 H L = 1 . 3 5 4 F + 0 7 P E T = 8 . 3 3 b E + 0 6 
PTH = 4 . 9 8 £ E + 0 5 T D T = 7 . 4 7 7 E + 0 7 
TDTHL HIR RESIDURLS - EXTPf lCTIDNCLBS) 
P H P T = 7 . 3 9 8 E + 0 0 NOX = 4 . 8 4 6 E + 0 1 SDX =1 
HLD = 6 . 4 0 7 F - 0 1 D f l C D = 7 . 0 8 7 E - 0 5 HMET=3 
TOTflL SOLIDS - EXTRACT I DMCLBS) 
SDLIDS= 3 5 0 1 1 . 6 

TOTAL MATER PFSIDUHLS - EXTRflCTI DM(LES 
CYf lM=0.0 0::.G = 8 . 7 7 4 E - 0 4 TS 

' E - 0 3 D F E = 4 . 7 4 8 E - 0 3 ZN 
5F+0 0 CU = 0 . 0 

C: D = 0. 0 
RESIDUALS - MFGvLBS) 

5E+01 NOX = 3 . b 8 6 E - 0 l 
3F -01 PFL = 1 . 9 7 5 E - 0 1 
J E + 0 1 S F I D E = 7 . 5 4 5 E - 0 1 

H S = £ . 5 6 0 E + 0 7 E L E C = £ . 5 0 4 E + 0 7 H E L E C = £ . 1 9 1 E + 0 6 

64:5E+0 0 
9 1 9 E - 0 3 

HC=3.518E-01 CD=5.943E+ 0 0 

TFF =1. 
CDD =3. 
RPS =0 
TDTHl. AIR 
PART=1.14S 
GFL =3. 
ORG =1.11' 

TD 

S=a.06 0E+00 
=•9. 7 06E-06 

3=7.035E+00 

SFIDE=1.774E-05 
PB =1.3 09E-05 
BDD =1.997E+00 

SDX=3.876E+O0 HC =1.373E+01 
HMM=1.bl5E-03 HMET=3.19aE-03 

FLIDE=8.040E-04 
MM =4.111E-03 
HMET =5.763E-05 

CD =£.658E+01 
ALD=1.065E-08 

TDTflL SOLID 
S0L1DS= 73 
TDTAL I.IRTEP RE 
RMM = 8 . 5 8 3 E - 0 
S F I D E = 3 . 4 1 O E - 0 4 
PE = 8 . 7 O R E - 0 5 
TDS = 3 . 5 3 9 F - 0 1 
N I = 0 . 0 
TDTflL BATTERY BTU 

- MFGCLBS) 
. 0 
IDI-lflLS - MFi 

CYAN =1 
F L I D E = 3 
MN =0 
BOD =1 
DTH =0 

EY FUEL 

LBS) 
8 9 5 E - 0 3 
7 3 1 E - 0 3 
0 
0 4 5 E - 0 a 

DS.G 
TI 
CDD 

TYPE 

COAL = 0 . 0 
DTH = 0 . 0 

P E T = 0 . 0 
T D T = 0 . 0 

= 1 . 4 4 1 E - 0 a 
= 0 . 0 
= 1 . 7 6 5 E - 0 7 

H M E T = 1 . 6 0 a E - 0 c 

PHEN= 
ZN = 
AL = 
MD = 

3 . 3 1 6 E -
1 . 4 8 3 E -
0 . 0 
0 . 0 

04 TS 
N I 
CU 
AR 

TR= 
7 . 8 6 8 E - 0 3 
1 . 1 7 3 E - 0 £ 
0 . 0 
0 . 0 

G H i = 0 . 0 E L E C = 0 . 0 H E L E C = 0 . 0 

1 ^ 



Table B.64 Van - Otto S t r a t i f i e d Charged Engine, Energy and 
Res iduals , 1990, Technology Set C 

NOX =6.385E+01 
0RCD=1.7bOE-04 

EXTPRCTIDN(LBS) 

SDX =1. 
HMET=4. 

781E+OO 
73bE-0 3 

TDTHL BTLI BY FUEL TYPE 
C 0 R L = 1 . 9 1 9 F + 0 7 P E T = 6 . 4 3 5 E + 0 
PTH = 3 . 7 7 5 E + 0 5 T D T = b . 7 4 8 E + 0 7 
TDTflL R I P RESIDLIRLS - EXTPRCTIDMCLBS 
P A R T = 8 . 7 3 3 E + 0 0 
ALD = 6 . 5 9 3 E - 0 1 
TOTflL SOLIDS -
SOLTDS= 459b 
TOTRL I.IRTER PE 
CYRM=0.0 
TFE = 1 . S S £ E - 0 £ 
CDD = 3 . 4 4 7 F + 0 0 
RPS = 0 . 0 
TPTRL flip RESIDLIRL' 
pf lRT=1 . 054F + 01 MO!' 
GFL = 1 . 3 3 8 E - 0 1 PFI 
OPG = 9 , 1 4 7 E + 0 0 SF IDE=9 
TOTflL SOLIDS - MFG(LBS) 
SOLIDS= 7 6 9 . 0 
TDTflL I.IRTEP RESIDLIRLS -
flMM = 1 . 6 9 3 E - 0 1 CYflN =3 
SFIDF = 3 . 7 4 R E - 0 4 F L I D E = '3 
PB = 1 . 0 4 8 E - 0 4 MM =0 

0 3 7 E - 0 1 BDD =1 
0 DTH = 0 . 0 

ETU BY FI.IEL TYPE 
P E T = 0 . 0 

b R S = l . 9 7 3 E + 0 7 ELEC 0 08E+07 HELEC=1.604E+0b 

HC=4.890E-01 CD=7.165E+00 

IDUHLS - EXTPRCTIDMCLBS:) 
D;).G=6. 3 4 5 E - 0 3 TSS=a . 371E 
D F E = 1 . 0 8 8 E - 0 3 ZM = 1 . 3 51E 
C U = 0. 0 T D S = 1 . 0 51E + i 
CD = 0 . 0 

S - MFGCLBS) 
X = 3 . 7 4 3 E - 0 1 

l a S E - O l 
0 9 3 E - 0 1 

SFIDE=1. 
PB =1. 
BDD =a . 

314E-05 
643E-05 
05SE+0 0 

FLIDE=1 
NM =5.4 
HMET =£.3 

43E-
17E-
97E- 04 

= 1 , 
S:DX = 
RMN= 

4 . ! • 3E + 0 0 
3 E - 0 3 

HC = 3 . b' 
HMET=3.7 i 

)aE+oo 
•6E-0£ 

CD = 3 , 
flLD=l. 

3E+01 
: .E-08 

MFC 

= 0 . 
TD 
NI 
TDTAl. BATTERY 
C P A L = 0 . 0 
OTH 

:LBS:) 

;E-oa 
^E-oa 

IE-03 

DK:G =3. 184E-03 
TI = 0. 0 
CDD =3.ObOE-Oa 
HMET=1.9£7E-0£ 

PHEN=4. 
ZN =1. 
AL =1. 
MD =0. 

617E 
771E 
0 34E 
0 

= 11 I.I T D T ^ n . 0 
E L E C ^ O , 0 

03 
0:3 

oa 

TSS 
MITR 
CU 
ARS 

HELEC=0. 

=4. 
= 1. 
= c. 
= 0. 

0 

08 OE-
40 IE-
'95 
0 

6E-

-01 
-0£ 
- 05 



Table B.I35 Van - Otto S t r a t i f i e d Charged Engine, Energy and 
Res idua l s , 2000, Technology Set C 

HELEC=£.££7E+06 
TDTflL ETII BY FUEL TYPE 
CDflL=l.706E+07 PET=7.b39E+06 GflS=a.389E+07 ELEC=3.085E+07 
PTH =3.464E+05 TDT=7.aOaE+07 
TDTflL flip RESIDUALS - EXTRACT IDNCLES) 
PRPT=7.961E+00 NOX =5.570E+01 SDX =t.69JE+00 HC=4.1b5E-01 CD=b.489E+0M 
HLD =6.413E-01 0ACD=1.a37E-04 HMET=3.j79E-03 
TDTAL SOLIDS - EXTPACTI DM(LES) 
SOLIDS= 39984.3 
TOTAL MATER RESIDUALS - EXTRACT IDNCLES) 
r'v'RM=0.0 OKG=9.331E-03 TSS=3. 169E+00 SF I DE=1.335E-05 FLIDE=1.501E-03 
TFE =1.640E-03 DFE=9.485E-03 ZN =9.357E-06 PB =l.££lE-05 MN =4.7£bE-03 
rPD =3.354E+00 CU =0.0 TDS=1.£34E+0l BDD =£.OOOE+00 HMET =4.039E-04 
flRS =0.0 CD =0.0 
TDTflL flip RESIDLIRLS - MFGCLBS) 
PRRT=1.141F+01 NDX =4.116E-01 SDX=4.11SE+OO HC =1.£01E+01 CD =3.035E+01 
GFL =3.Oa6E-Ol PFL =1.734E-0l RMM=a.£99E-0£ HMET=£.780E-03 HLD=1.Ob5E-08 
PPh =8 -9?£E+ 0 0 SFIDE=6.936E-01 
TDTflL SOLIDS - MFG(LBS) 
SDLIDS= 756.0 
TDTflL MflTER RESIDLIRLS - MFG (LBS) 
RMM =1.475E-01 CYflN =£.5S4E-0a O&G =3.036E-03 
7FIDE=3.41£E-04 FLIDE=1.393E-01 TI =0.0 
PE =9.33 3E-05 MN =0.0 CDD =3.688E-0£ 
TDS =7.5 09E-01 BDD =3.031E-0£ 
NT =0.0 DTH =0,0 
TOTflL EflTTEPY ETLI EY FUEL TYPE 
CDflL = 0.n PET=0.0 GRS=0.0 ELEC=0. 0 HELEC=0.0 
DTH =0.0 TDT=0.0 

PHEM=4.06£E-03 
ZN =1.594E-0 3 
AL =1.599E-0£ 

HMET=1.473E-0a MD =0.0 

TSS =5.053E-01 
MITR=l.£64E-0£ 
CU =4.569E-05 
ARS =0,0 



Table B.66 Mlni-Auto, Otto Turbo-Charged Engine Energy and Res idua ls , 
1990, Technology Set A 

TDTfll. ETI.I EY FUEL TYPE 

CDf lL=8. 031E+0b PET = 3 . 9 0 a E + 0 b G H S = 1 . 3 0 7 E + 0 7 ELEC = 1 . 103E + 07 H E L E C = 1 . 0 3 5 E + O6 
PTH = £ . 0 8 0E+05 T D T = 3 . 6 £ 3 E + 0 7 
TOTflL RTR RESIDURLS - EXTPRCTIDNCLES) 
P R P T = 4 . 3 8 0 E + 0 0 NDX = 3 . 0 1 8 E + 0 1 SDX = 9 . 0 0 6 E - 0 1 H C = £ . £ 6 7 E - 0 1 C D = 3 . 4 8 9 E + 0 0 
RLD = 3 . 3 9 9 E - 0 1 D f l C D = 6 . 9 6 9 E - 0 5 H M E T = 3 . 1 9 8 E - 0 3 
TOTRL SOLIDS - EXTPRCTIDMCLBS) 
SDLIDS= 3 1 6 7 7 . 4 
TOTflL MRTER RESIDURLS - Ei-ITPRCT I DN 'LBS) 
CYf lN=0 .0 O f t G = 5 . 0 8 6 E - 0 3 T S S = 1 . 1 5 4 E + 0 0 S F I D E = 1 . 0 1 3 E - 0 5 F L I D E = 7 . 9 5 8 E - 0 4 
TFE = 8 . 8 8 9 E - 0 3 D F E = 5 . 1 4 0 E - 0 3 ZN = 6 . 7 0 a E - 0 6 PE = 8 . 9 4 3 E - 0 6 MM = £ . 5 6 1 E - 0 3 
TDD = 1 . 7 7 R F + 0 0 CLI = 0 . 0 T D S = 6 . 5 7 3 E + 0 0 EDD = 1 . 0 6 1 E + 0 0 HMET = £ . a a i E - 0 4 
RE'S = 0 . 0 CD = 0 . 0 
TOTRL R I P RESIDLIRLS - MFGCLBS) 
P f l R T = 5 . 7 3 £ E + 0 0 NOX = £ . 1 9 0 E - 0 1 S D X = £ . £ 3 4 E + 0 0 HC = 6 . 4 5 3 E + 0 0 CO = l . b 4 3 E + 0 1 
•3FL = 8 . 8 7 8 E - 0 a PFL = 7 . 5 3 0 E - 0 3 H M M = 1 . £ 8 a E - 0 £ H H E T = 1 . 9 3 9 E - 0 £ A L D = 1 . 0 6 5 E - 0 8 
PPG = 4 . 3 £ 4 F + 0 0 S F I D E = 4 . 0 9 9 E - 0 1 
TOTflL SDLTDS - MFGCLES) 
SD1TDS= 3 9 4 . 3 
TDTflL I.IATEP RESIDUALS - MFGCLBS) 
AMM = 7 . 9 9 6 E - 0 £ CYAN = 1 . 4 0 0 E - 0 £ DSb = 1 . 6 8 a E - 0 £ P H E N = £ . 1 9 7 E - 0 3 TSS = 3 . 0 S 9 E - 0 1 
S F I D F = 1 . 8 3 4 F - 0 4 F L I D E = 6 . 6 £ 0 E - 0 £ T I = 0 . 0 ZN = 8 . S 0 9 E - 0 4 N I T R = 6 . 9 7 0 E - 0 3 
PE = 5 . 1 6 9 F - 0 5 MN = 0 . 0 CDD = £ . S 3 8 E - 0 3 AL = 1 . 5 7 5 E - 0 £ CU = 4 . 5 0 0 E - 0 5 
TDS =4.1|-|£E-01 EDD =1.6a4E-0£ HMET=8.699E-03 MD =0.0 ARS =0.0 

NI =0.0 DTH =0.0 
TDTflL BATTERY BTU BY FUEL TYPE 
COAL=0.0 PET=0.0 GAS=0.0 ELEC=0.0 HELEC=0.0 
DTH =0.0 TDT=0.0 



Table B.67 Mlnl-Auto, Otto Turbo-Charged Engine Energy and Res idua l s , 
2000, Technology Set A 

TDTflL 
CDflL=. 
PTH =' 
TDTfll 
pf lPT = 
fll.D =. 
TDTflL 
SOL TD 
TDTflL 
CYflM = 
TFE = 
CDD = 
flRS = 
TDTflL 
PART = 
GFL = 
ORG =' 
TDTAL 
SDL I D 
TDTAL 
AMM 
SF I DE 
PB 
TD 
NI 
TOTAL 
CDRL = 
DTH = 

ETU BY FI.IEL TYPE 
. . 7 4 1 E + 0 6 P E T = 3 . 4 0 8 E + 0 b G R S = l . 3 9 4 E + 0 7 ELEL=1 
: . 8 01E+ 05 T D T = 3 . 3 1 6 E + 07 
A IR RESIDUf lLS - EXTPf lCTI DM(LES) 
i.Tiftop-i-oo NOX = 3 . £ £ 6 E + 0 l SDX = 7 . 4 9 £ E - 0 1 
: . 9 1 7 E - 0 t D A C D = 3 . 5 8 4 E - 0 5 H M E T = 1 . 7 9 3 E - 0 3 
SOLIDS - EXTRf lCTION(LBS) 

:= 1 6 0 9 1 . 7 

:.3E+07 H E L E C = 8 . 6 1 5 E + 0= 

H C = 1 . b 3 0 E - 0 1 C D = £ . 7 £ 0 E + 0 0 

MflTER RESIDUf lLS 
0 . 0 D:::G=4. 
5 . 6 8 I E - 0 3 DFE=£. 
1 . 5 £ 6 E + 0 0 CU = 0 . 
0 . 0 CD = 0 . 

H I P RESIDUf lLS - MFGCLES) 
5 . 0 3 7 E + 0 0 NDX = 1 . 6 7 3 E - 0 1 

. 7 1 7 E - 0 3 PFL = 8 . 3 9 7 E - 0 3 

.075E+OU S F I D E = 3 . 3 9 a E - 0 1 
SOLIDS - MFGCLES:) 

3 3 4 . 6 
l.lflTER RESIDUf lLS - MFCTcLBS) 
3 . 9 4 3 E - 0 3 CYflN = 8 . 6 3 3 E - 0 4 
1 . 5 6 5 E - 0 4 F L I D E = 1 . a a 9 E - 0 3 

= 3 . 9 5 0 E - 0 5 MN = 0 . 0 
= 1 . 1 5 3 E - 0 1 BDD = 4 . 7 3 3 E - 0 3 
=0.0 DTH =0.0 
BflTTERY ETU EY FUEL TYPE 

- EXTRflCTION CLES;. 

13 3E-04 TSS=9.386E-ni SFIDE=7.717E-06 
160E-03 ZN =4.671E-06 PB =6.a7£E-06 
0 T D S = 3.£ 0 3 E + 0 0 BDD =9.0 8 8 E-01 
0 

FLIDE= 
MN 
HMET = 

1.8 

:. OE-C 
;:8E-C 
^lE-C 

SDX=1 
flMM = 7 

, 771E + 00 
, 7i5oE-03 

HC =6 
HMET=1 

saaE+oc 
519E-0c 

CD = 
HLD= 

= 1.31 
• l . 06 

3E+01 
:.E-08 

DS.:G = 
TI = 
CDD = 
HMET = 

;5E-o: 

5E-
5E-

0. 0 
0.0 

PET=0.0 
TDT=0.0 

ELEC 

PHEN=1 
ZN =6 
AL =0 
MD = 0 

= 0. 0 

517E-04 TSS =3.556E-0 
701E-04 NITR=5.303E-0 
0 CU =0.0 
0 HRS =0.0 

HELEC=0.0 



Table B.68 Mini-Auto Otto Turbo-Charged Engine Energy and Res idua ls , 
1990, Technology Set B 

TDTAL BTU EY FUEL TYPE 

^ ' Z : t : : ^ T D ; : 3 : I O 5 E : ^ ^ ' .«S=1.3a iE + 07 ELEC=1.18£E+07 HELEC=1 . 051E+06 

TOTRL A IR RESIDUALS - EXTRf lCTIDNCLB-) 

^ r r r ^ S ^ O l m r Z : l : l ^ ? ^ ^ ^ . : i - n ^ ^ ^ ^ HC=1.893E-01 CD=3.n:3E + 00 

TDTRI SDLTDS - EXTPRCTIDMCLBS) 

SDLIDS= 18386.£ 

TDTAL MATER RESIDUALS - EXTPflrTIDM. I B") 

Trr:;:;„E.„, 2S-33:!;'* i;p-'z^r'S i"°^'i-'rr« FL,ffi.4.,s5E.« 
^?S;;:r-*"" ?i:t:{ " - - - - ^ Z. : ; :S ;s SiĴr :l:iSI|:S 
TOTRL R I P RESIDLIRl -: - MFG ( L B " ) 

'Pr-'p"ro-' PPr =^";'3^-'- ^°>^=^-^^-^-^^ HC =7.067E+00 C D = 1 . 3 9 H E + 0 , 
P P ! , : ^ : 7 ' 9 9 E : O O S F I D E : ; : 5 £ 3 F : 0 1 - ' • ' " = ^ - ' * ^ ^ ' E - 0 3 H M E T = 1 . £ 8 1 E - 0 £ A L D = 1 . 0 6 5 E - 0 8 

TPTflL SOLIDS - MFGCLES) 
SOLIDS= 3 4 9 . 7 
TDTflL MflTEP PESIDLIf lLS - MEG CLE "J 
RMM = 4 . 5 1 3 E - 0 3 CYflN = 9 . 7 4 3 E - 0 4 
SFTDE=1.790E-04 FLIDE=1.343E-03 
P E = 4. 4 8 3 F - 0 5 M N = 0. 0 
TDS =1.£4RE-01 EDD =5.35bE-03 
MI =0.0 DTH =0.0 
TOTflL BflTTERY BTLI EY FUEL TYPE 
CDRL=0.0 PET=0.0 bP 
DTH =0.0 TDT=0.0 

Df'G = 7 . 5 1 3 E - 0 3 
T I = 0 . 0 
CDD = 1 . 7 b 5 E - 0 7 
H N E T = 7 . 4 8 6 E - 0 3 

= 0 . 0 ELEC 

P H E M = 1 . 7 £ 3 E - 0 4 TSS = 3 . 9 1 £ E - 0 £ 
^N = 7 . t . 6 6 E - 0 4 N I T R = 6 . 0 8 3 E - 0 3 
AL = 0 . 0 CU = 0 . 0 
fID = 0 . 0 flRS = 0 . 0 

= 0 . 0 H E L E C = 0 . 0 



Table B.69 Minl-Auto, Otto Turbo-Charged Engine Energy and Residuals, 
2000, Technology Set B 

TDTflL 
CDflL=5 
OTH =£ 
TOTRL 
pflPT=3 
RLD =3 
TDTflL 
'•'::OLTDS 
TDTRL 
CYflN=0 
TFE =5 
CDD =1 
flPS =0 
TOTflL 
pflRT=4 
RFL =7 
OPG =•; 
TDTflL 
SOLIDS 
TOTflL 
flMM = 
SFIDF= 
PE 
TDS = 
MI 
TDTAL 
COfll=0 
DTH =0 

ETLI EY 
.683E+ 
.044E+ 
flip RE 
.34 0E+ 
.878E-
SOLIDS 

15 
MRTER 
. 0 
.33RF-
.5 0bE+ 
- 0 
flip RE 
.377E+ 
.631E-
.001E+ 
SOL TDv 

= 
MflTER 
3.b95E 
1.47 0E 
3.73aE 
1 .036E 
0. 0 
BflTTER 
. 0 
. 0 

5f lS= l . 0' 

: T I DM (LBS) 
i E - 0 1 H C = 1 . 
: .E-03 

FUEL TYPE 
06 P E T = 3 . 5 3 9 E + o 
05 T D T = 3 . M 3 4 E + 0 

SIDLlf lLS - EXTPflC 
00 MP:C = 3 . 0 8 7 E + 01 SDX =7 

01 ORCD=3.567E-05 HMET=1 
- EXTPRCTIDN'LBS) 
047.4 
RESIDUflLS - EXTPRCTIDNCLBS) 

D';G=3.586E-04 TSS='=i. ao4E-Ol SFIDE=3 
03 DFE=3.074E-03 ZM =3.4b9E-06 PE =3 
00 CU =0.0 TDS=5.161E+00 EDD =8 

CD =0.0 
SIDUflLS - MFGCLES) 
00 MDX =1.641E-0 
03 PFL =6.544E-0 
00 SFIDE=a.803E-0 
- MFG'LBS. 

391.4 
RESIDURLS - MFG(LBS:) 
-03 CYRM =8.333E-04 O&G =6.£38E-0 
-04 FLIDE=1.114E-03 TI =0.0 
-05 MM =0.0 CDD =1.765E-0 

E+07 ELEC=9.750E+06 HELEC=7 ^E+U5 

iOOE-Ol C D = a . 6 0 £ E + 0 0 

•01 S D X = 1 . 6 6 7 E + 0 0 HC = 
•0£ H M M = b . 4 1 4 E - 0 3 HMET= 
01 

4 0E-06 
bOE-06 
55E-01 

03OE+OO 
9 04E-03 

FLIDE=3.613E-04 
MN =1.77IE-03 
HMET =3.140E-05 

CD =1.145E+01 
ALD=1.065E-08 

-01 EDD =4.604E-03 HMET= 
DTH =0.0 

Y ETLI BY FUEL TYPE 
PET=0.0 GRS=0.0 
TDT=0.0 

956E-03 MD = 

PHEN=1 
ZN =6 
AL =0 
MD = 0 

= 0. 0 

436E-04 TSS =3.£39E-0 
411E-04 MITR=5.097E-0 
0 CU =0.0 
0 ARS =0.0 

HELEC=0.0 



T a b l e B.70 M l n i - A u t o , O t t o Turbo enlarged Eng ine Energy and R e s i d u a l s , 
1 9 9 0 , Techno logy Se t C 

TDTAL ETU EY FLIEL TYPE 
C D A L = 1 . 0 7 7 E + 0 7 P E T = 3 . 5 9 1 E + 0 6 G A S = 1 . 1 4 6 E + 0 ; 
PTH = 3 . 17 0E + 05 T0T = 3 . 8 9 8 E + 07 
TDTAL R I P RESIDUfl l S - EXTRACT TDM (LBS:) 
PRPT=4.843E+00 NDX =3.60aE+01 SDX = 
ALD =3.55aE-01 DHCD= 1 . 1 3 1 rS-04 HMET = 
TOTAL SOLIDS - EXTRACTIDM•LBS) 
SDLIDS= 35957.9 

I DUAL" - EXTPRCTIDN(LB 

^LEC=1.lSaE+07 HELEC=1.11lE+Ob 

:.98E-0l 
Hi RE-0 3 

:il6E-01 CD=3. 98£E+0o 

TOTAL MATER PE 
rVHN=0.0 
TEE =1.0b3E-03 
COD =1.856E+0 0 
RPS =0.0 

D" 'S=3 .586E 
DPE=6. 14 0E- i : 
CIJ = 0 . 0 
C D = 0 . 0 

TDTRL RTR PESIDLIALS - MFGCLBSJ 
P H P T = 6 . 3 3 0 F + 0 0 MOX = £ . 0 3 3 E - 0 1 
GFL = 9 . l b 4 E - 0 3 PFL = 7 . 7 7 3 E - 0 a 
PRG = 4 . 9 £ 7 E + 0 0 S F I D E = 5 . 3 4 3 E - 0 1 
TPTAl SPL IDS - MFGCLBS) 
SPL IDS= 4 4 b . 3 

TDTAL I.IATEP RESIDUALS - MFG.LBS:) 
HMM = 9 . 5 5 5 F - 0 £ CYAN = 1 . 6 7 1 E - 0 a 
S F I D E = £ . 0 5 0 E - 0 4 F L I D E = 6 . 5 6 5 E - 0 £ 

TSS=1 , 
ZN = 9 , 
TDS=5. 

sax= 
RMM = 

4E+i: 
7E - i : 
4E+i: 

S F I D E = 1 . 
PB = 1 . 
EDD = 1 . 11 

5 E - 0 5 
4 E - 0 5 
OE + OO 

:i9E+0C 
J4E-0a 

HC = 4 . 
HMET=£. 

?"9£E+0 0 
:.5 0 E - 0 £ 

F L I D E = 8 
MN =3 
HMET =1 

c: i = 1 . 
A L D = 1 . 

. 5 1 O E - 0 4 

. 0 5 5 E - 0 3 

. 6 0 '9E-04 

9 5 3 E + 0 1 
0 6 5 E - 0 8 

3 E - 0 5 
9 E - 0 1 

PB =5 
TDS =3 
NT = 0 . 0 
TDTHL BATTERY 
COflL = 0 . 0 
OTH = 0 . 0 

MM 
BDD 
DTH 

BTI.I BY 
P E T = 0 . 0 
T O T = 0 . 0 

= 0. 0 
= 1. o5 iE- i : 
= 0. 0 

FUEL TYPE 

D;JG = 
TI = 
CDD = 
HMET = 

Oc 1 . 7 b 9 E 
0 . 0 
l . S 3 9 E - 0 a 
1 . 1 3 3 E - 0 3 

PHEM= 
ZN = 
AL = 
MD = 

59 J E -

7 8 0 E -
164E-
0 

0 5 TSS 
04 NITR 
0 5 CU 

MRS 

j a 9 E - 0 1 
= 7 . 7 1 b E - 0 3 
= 3 . 0 4 7 E - U 5 
= 0. 0 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.71 Mlni-Auto, Otto Turbo-Charged Engine Energy and Residuals, 
2000, Technology Set C 

TOTAL BTLI EY FLIEL TYPE 
C 0 A L = 9 . 5 4 7 E + 0 b P E T = 4 . 1 7 3 E + 0 6 b R S = l . 3 6 3 E + 0 7 E L E C = 1 . 3 3 1 E + 0 7 
OTH = 1 . 9 7 0E+05 T D T = 4 . 1 3 1 E + o 7 
TDTRL RTR RESIDURLS - EXTPRCTIDN(LBS) 
P H P T = 4 , 3 8 1 E + 0 0 NDX = 3 . 1 3 3 E + 0 l SDX = 9 . 1 0 0 E - O l H C = a . 4 1 7 E - 0 1 
RLD = 3 . 4 0 7 E - 0 1 0 R C D = 3 . 6 0 4 E - 0 5 H M E T = £ . £ 9 4 E - 0 3 
TDTRI SPLIDS - EXTPRCTIDN.LBS) 
S 0 L I D S = 3 3 5 5 8 . 1 
TDTAL MATER RE-TDLIAI.S - EXTRACT I DN CLBS:) 
|-'-f'HN=0. 0 DS.G=5. 1 4 5 E - 0 3 TSS = 1 . 164E+00 SFIDE = 1 . 0 9 7 E - 0 5 
TFE = 9 . 3 4 5 E - 0 3 D F E = 5 . 3 4 b E - 0 3 ZN = 7 . 3 0 4 E - 0 b PB = 9 . 7 3 b E - 0 6 
COD = 1 . 7 8 1 P + 0 0 CU = 0 . 0 T D S = 6 . 5 9 3 E + 0 0 BDD = 1 . 0 b 4 E + 0 0 
HP'S = 0 . 0 CD = 0 . 0 
TDTAL ATP RESIDUALS - MFG (LBS:) 

H E L E C = 1 . 4 4 9 E + 0 6 

C D = 3 . 5 8 3 E + 0 0 

F L I D E = 7 . 9 7 4 E - 0 4 
MN = £ . b b l E - 0 5 
HMET = £ . £ 3 9 E - 0 4 

PPIRT=6.814E+00 NDX = £ . 1 9 7 E - 0 1 S D X = £ . £ 9 7 E + 0 0 HC = 6 . 5 £ 9 E + 0 0 CD = 1 . 7 0 5 E + 0 1 
GFL = 1 . 3 1 1 E - 0 1 PEL = 1 . 1 £ 9 E - 0 1 A M M = 1 . 4 8 3 E - o a H M E T = £ . 0 9 7 E - 0 3 
PRG = 4 . 7 4 7 E + 0 0 S F I D E = 4 . £ 0 6 E - 0 1 
TDTflL SOLIDS - MFGCLES) 
SDLIDS= 4 3 8 . 4 
TDTflL MflTEP PESIDLIf lLS - MFG'LBS:) 
HMM = a . 3 1 7 E - o £ CYflN = 1 . 4 5 6 E - 0 £ DftG = l . b 9 9 E - 0 £ P H E M = £ . £ 7 7 E -
- F I D E = 1 . 8 4 4 F - 0 4 F L I D E = 8 . 8 3 0 E - 0 3 T I = 0 . 0 ZN = 8 . 7 £ 0 E -
PE = 5 . 1 3 9 F - 0 5 MN = 0 . 0 CDD = £ . 1 8 9 E - 0 £ RL = 1 . 0 4 1 E -
TDS = 4 . 1 3 4 E - 0 1 BOD = 1 . 6 3 £ E - 0 £ H N E T = 8 . 9 £ 5 E - 0 5 MD = 0 . 0 
MI = 0 . 0 DTH = 0 . 0 
TDTfll. BATTERY BTLI BY FUEL TYPE 
C D H L = 0 . 0 P E T = 0 . 0 G A S = 0 . 0 E L E C = 0 . 0 
OTH = 0 . 0 T O T = 0 . 0 

flLD=l.Ob5E-Oo 

03 TSS = 3 . 0 7 S E - 0 1 
04 N I T R = 6 . 8 9 3 E - 0 3 
03 C I.I = £ . '9 7 3 E - 0 5 

MRS = 0 . 0 

H E L E C = 0 . 0 



T a b l e B.72 Smal l Auto - O t t o Turbo Charged Eng ine Energy and R e s i d u a l s , 

1 9 9 0 , T e c h n o l o g y Se t A 

TDTflL ETU BY FUEL T'' 
C n f l L = 8 . 9 £ 4 E + 0 b PET= 
OTH = £ . 3 1 O E + 0 5 TDT= 
TDTflL R I P RESIDLIRLS 

PE 
4 . :540E + 06 
4 . 0 5OE+07 
- EXTPRCTIDN 

GH:; =1.341E+07 ELEC=l.££4E+07 H E L E C = 1 . 1 4 6 E + 0 6 

P f l R T = 4 . 7 6 0 E + 0 0 NDX = 3 . 3 5 5 E + 0 1 
RLD = 3 . 7 8 4 E - 0 t D f l C D = 7 . 6 9 9 E - 0 5 
TDTRL SOLIDS - EXTRRCTIDM'LBS) 
SPl TDS= £4 0'94. 0 

LBS> 
SDX = 1 . 
HMET=a, 

0 0£E+0 0 
4 3 4 E - 0 5 

5 1 8 E - 0 1 CD=S 

TDTRL I.IRTEP RESIDLIRLS 
CYflM=0. 0 D:;.G='; 
TFF = 9 . 8 8 1 E - 0 3 DFE="; 
COD = 1 . 9 7 9 F + 00 CLI =C 
RRS = 0 . 0 CD =0 

TDTflL flip RESIDUflLS -
P f l R T = 6 . 3 6 8 E + 0 0 HOX 

EXTPRCTIDMCLBS 
. 6 5 b E - i : i : 
. 713E-0S 
. Cl 

0 
MFG 

= 3 . 4 ' 

T S S = 1 . 
ZN = 7 . 
TDS=7. 

L ' 3 5 E + 0 0 

: "93E-06 
: i l5E+0 0 

SFIDE=1 
PB =9 
BDD =1 

GFL =9.a£9F-0£ PFL =8.33' 
OPG =5.569E+00 SFTDE=4.54' 
TDTflL SOLIDS - MFGCLBS:) 
SDLIDS= 438.0 
TOTflL MflTEP RESIDUflLS - MFC 
flMM =8.888E-03 CYAN =1.5' 
SFIDE=£.041E-04 FLIDE=7.3: 
PE =5.747F-05 MN =0.0 
TDS =4.56£E-01 EDD =1.8 07 
NI =0.0 DTH =0.0 
TOTAL BATTERY ETU EY FUEL T'l 

LBS:) 
8 E - 0 1 
5 E - 0 3 
5 E - 0 1 

SDX=a.484E+0 0 
AMM=1.419E-03 

HC = 
HMET = 

liaE-05 
847E-06 
181E+00 

1 7'-'E+00 
138E-03 

FLIDE= 

MN 
HMET = 

SOE+OO 

.859E-04 

. S4bE-03 

.471E-04 

CD = 1 , 
A L D = 1 . 

8 3 3 E + 0 1 
0 6 5 E - 0 8 

CLES) 
6 E - 0 £ 
4 E - 0 £ 

•E-o£ 

PE 

DiiG 
TI 
CDD 

= 1 . 
= 0 . 

: ' 0E-0£ 

;6E-0c 
HMET=9 .647E-0S 

COflL = 0 . 0 
DTH = 0 . 0 

P E T = 0 . 0 
T O T = 0 . 0 

bH;;:=0. 0 

PHEN=a.44£E-03 
ZM =9 .797E-04 
HL =1.743E-U3 
MD = 0.0 

TSS =3.435E-01 
MITR=7.75£E-03 
CU = 4 . 9 3 I E - 0 5 
MRS =0 .0 

= 0. 0 HELEC=0.U 



Table B.73 Small Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
2000, Technology Set A 

TOTflL ETLI BY FUEL TYPE 
COfl!.=7.516E+06 PET=3.801E+06 GflS = l . 443E+07' ELEC=1.506E+07 HELEC=9.595E+05 
PTH =b.443E+05 TDT=4.£51E+07 
TDTflL flip RESIDUflLS - EXTPflCTTON(LBS) 
PHRT=3-773E+00 NDX =a.48£E+01 SDX =8.557E-01 HC=1.818E-01 Ca=3.034E+00 
ALD =3 .£54E-01 0 H C D = 3 . 9 9 0 E - 0 5 HMET=1.996E-03 
TOTAL SOLIDS - EXTRACT IDN CLBS:) 
SDLIDS= 17943.8 
TOTAl MATEP RESIDUALS - EXTRACTIDN(LBS> 
CYAN=0.0 DS.:G=4.595E-04 TSS=1. 047E+00 SFIDE=8.557E-06 FLIDE=4. 083E-04 
TFE =6 .335E-03 DFE=3.41OE-03 ZN =5.190E-06 PE =6.963E-0b MN =£ .105E-05 
CDD =1.703E+00 CLI =0.0 TDS=3.573E+00 BDD =1.014E+00 HMET =£.386E-05 
ARS =0.0 CD =0.0 
TOTRL RTR RESIDURLS - MFGCLES) 
PHRT=5.bl4E+00 NOX =1.366E-01 SDX=1.975E+00 HC =6.940E+00 CD =1.359E+01 
GFL =1.08aE-01 PFL ='=i.351E-0a AMM = 3.6b9E-03 HMET=1.687E-03 flLD= 1 . Ob5E-08 
PPG =5.6b3E+00 SFTDE=3.778E-01 
TOTflL SOLIDS - MFGCLES) 
SDLIDS= 361.9 
TOTAL I.IATFR RESIDUALS - MFbCLBX) 
pMM =4.396E-05 CYAN =9.617E-04 
'::FIDF=1 . 745E-04 FLIDE=1 .37OE-03 
PE =4.4 05F-05 MN =0.0 
TDS =1.£84E-ol BDD =5.£68E-03 
MI =0.0 DTH =0.0 
TOTAL EflTTEPY ETU BY FUEL TYPE 
CDfll=0.0 PET = 0. 0 GflS = 0.0 ELEC=0.0 HELEC=0.0 
PTH =0.0 TDT=0.0 

DS:G =7. 31 OE-03 
TI =0.0 
CDD =1.765E-07 
HMET=8.0a5E-05 

PHEM=1.69£E-04 TSS =3.9b4E-0£ 
ZN =7.473E-04 NITR=5.913E-0S 
flL =0.0 CU =0.0 
MD =0.0 ARS =0.0 



Table B.74 Small Auto - Otto Turbo-Charged Engine Energy and Residuals, 
1990 - Technology Set B 

--'flS=l . 47OE + 0. 

EXTPflCTTDM(LB; 

TOTflL BTII BY FLIEL TYPE 
CDfll. = 8 . £89F + 0b PET=4 . 7b9E + 06 
PTH =£.5a3E+05 TDT=4.£34E+07 
TOTfl l . flip RESIDUflLS - EXTRACT ION CLESJ 
p p P T = 4 , 3 01 F + 0 0 MOX = £ . 8 3 6 E + 01 SDX =9 
ALD = 5 . 7 1 5 E - 0 1 D R C D = 5 . 1 £ 0 E - 0 5 HMET=1 
TOTfll SDl IDS - EXTPRCTIDN(LBS) 
SDLIDS= £046£.1 
TDTflL l.lflTER PESIDLIflLS 
CYflM=0. 0 DS.G=4 
TFE = 7 . £ 4 0 E - 0 3 DFE=£ 
CDD = l . 9 4 4 E + 0 0 Cl.l =0 
RF'S = 0 , 0 CD =0 
TDTRL flip PESIDLIf lLS -
p A p T = 5 . 8 0 9F + 0 0 MDX 
GFL = 9 . 8 6 5 E - 0 £ PFL 
ORG =6.46OE+OO SFIDE' 
TOTAL SOLIDS - MFGCLBS) 
SOLTDS= 3 8 9 . 0 
TOTAL MATER PESIDLIALS - MFGCLBS 

E L E C = 1 . 3 1 5 E + 0 7 HELEC=1.168E+06 

5 4 4 E - 0 1 
? 6 a E - 0 5 

H c = £ . 1 0 6 E - 0 1 C D = 3 . 4 6 5 E + 0 0 

157E-04 
7 IRE-03 
0 
0 
MFGCLBS) 
£. 1££E-01 
8.461E-0a 
3.915E-01 

TSS=1.195E+00 SFIDE=6.£70E-O6 
ZN =4.3b5E-0b PB =5.572E-06 
TDS=4.079E+00 BDD =1.157E+00 

SDX=a.a33E+00 HC =7.870E+00 
AMM=1.053E-03 HMET=1.416E-03 

FLIDE=4.6b£E-04 
MN =£.405E-03 
HMET =£.99 IE-05 

CD =1.553E+01 
ALD=1.Ob5E-08 

04 
AMM = 5 . 0 £ 3 E 
•7FIDE=1 . 9 9 3 E 
PE =4_ •;,;Z;;:;F_|j.5 
TDS =1.389E-01 
MT =0.0 
TOTRL BRTTEP 
CORL=0.0 
DTH =0.0 

CYflM =1.085E-03 
FLIDE=1.494E-oa 
MN =0.0 
BDD =5.966E-03 
DTH =0.0 

ETU EY FUEL TYPE 
PET=0.0 Gf 
TDT=0.0 

D:i:G =3. 
TI = 0. 
CDD =1. 
HMET=8. 

= 0. 0 

. 36 5E-03 
0 
765E-07 
31'9E-03 

ELEC 

PHEN=1.9£3E-04 
ZM =8.534E-04 
AL =0.0 
MD =0.0 

;=0. 0 HEL 

TSS =4.353E-0, 
NITR=6.77£E-0: 
CU =0.0 
MRS =0.0 

EC=0.0 



Table B.75 Small Auto - Otto Turbo Charged Engine Energy and Res idua l s , 
2000, Technology Set B 

TOTfll BTLI BY FLIEL TYPE 
• C O f l L = 6 . 3 3 3 E + 0 6 P E T = 3 . 9 4 5 E + 0 6 G f l S = l . 1 7 3 E + 0 7 E L E C = 1 . 0 8 5 E + 0 7 HELEC=S.M5yE+0= 
OTH = 3 . £ 7 7 E + 0 5 T D T = 3 . 3 7 9 E + 0 7 
TOTfll flip RESIDUf lLS - EXTRflCTIONCLBS) 
P f l p T = 3 . 6 1 3 F + 0 0 NDX = £ . 3 £ 7 E + 0 1 SDX = a . l 6 6 E - 0 1 H C = 1 . 6 7 £ E - 0 1 C a = £ . 9 H l E + 0 0 

H M E T = 1 . 4 8 5 E - 0 3 

- EXTRflCTIONcLES; 
;i64E-04 

MEGCLBS 

fll.D = 3 . £ 1 0 E - 0 1 DRCD = 3 . 8 5 3 E -
TOTflL SDl IDS - EXTPf lCTTDM.LB 
SOLIDS= 16774.3 
TDTflL MflTER PESIDUflL': 
r:YHM=0. 0 OS G=c 
TFE = 5 . 9 4 O E - 0 3 D F E = £ . 3 
CDD = 1 . 6 8 OE + OO CLI = 0 . 0 
flRS = 0 - 0 CD = 0 . 0 
TDTflL AIR RESIDUALS -
pfipT=4.871E+00 NDX =1.830E-i 
i:;pL =ft.460E-Ha PFL =7.£64E-C 
ORG =5.579E+ 0 0 SFIDE=3. 117E 
TOTflL SOLIDS - MFbCLBS;. 
SDLIDS= 534.5 
TDTflL MATER RESIDUflLS - MFb (LBS:) 
flMM =4.n9E-03 CYflM =9.a36E-04 D&b =6.954E-0S 
SF T BE = 1.639E-04 FLIDE=1.341E-03 TI =0.0 
PE =4.160E-05 MN =0.0 CDD =1 
TDS =1.143E-01 BDD =5.134E-03 HNET=6 
MI =0. 0 DTH =0.0 
TDTflL BflTTERY BTU BY FUEL TYPE 
CnflL=0.0 PET=0.0 bflS=0.0 
DTH =0.0 TDT=0.0 

TSS=1.037E+00 
ZN =a.735E-06 
TDS=3.5a5E+0 0 

SFIDE=5.£0£E-06 
PB =3.144E-06 
EDD =9.989E-01 

01 SDX=1.359E+00 HC =6.7£4E+00 
03 AMM=7.141E-0 
01 

3 HMET=8.718E-03 

FLIDE=4.0£9E-04 
MN =1.974E-03 
HMET =£.38 IE-05 

CD =1.£77E+01 
HLD=1.065E-08 

,765E-07 
. b£5E-03 

PHEN= 
ZM = 
AL = 
MD = 

l.bOlE-
7.147E-
0. 0 
0. 0 

04 TSS 
04 MITR 

CU 
AR 

= 0. 0 
= 0. 0 

ELEC=0.0 HELEC=0.0 



Table B.76 Small Auto = Otto Turbo-Charged Engine Energy and Residuals, 
1990, Technology Set C 

= 1 . £70E + 07 ELEC=1 . 3 0 ' H E + 0 7 HELEC=1.331E+06 
TOTAl. ETU EY FUEL TYPE 
CDAL=1.19bE+07 PET=3.989E+0b GA: 
HTH =3.40P.F+05 TDT=4. 331E + 07 
TDTfll flIP PESIDLIflLS - EXTRACT ION CLES ) 
P A P T = 5 . 3 7 9 E + O 0 NOX = 3 . 9 9 7 E + 0 l SDX = 1 . 0 7 8 E + 0 0 H C = 3 . 1 £ £ E - 0 1 C D = 4 . 4 £ 3 E + 0 0 
ALD = 3 . 9 J 3 E - 0 1 D f l C D = 1 . 3 4 8 E - 0 4 H M E T = 3 . £ a 5 E - 0 3 
TOTflL SOLIDS - EXTRASTIDN'LBS' 
SDLIDS= £88 07.£ 
TOTAL MATEP RESIDLIRLS - E ; ' T R A C T I D N (LB S J 
CYAN=0 ,0 DK .G=3 .930F-03 T S S = l . 3 7 3 E + 0 0 S F I D E = 1 . 1 7 4 E - 0 5 F L I D E = 9 . £ 4 6 E - 0 4 
TFE = t . l 7 9 E - 0 £ DFE = .̂  . 5 1 5 E - 0 5 ZM = 1 . 0 £ 6 E - 0 5 PB = 1 . 3 4 £ E - 0 5 MN = 3 . 3 9 0 E - 0 3 
COD =3.Ob5E+00 CU =0.0 TDS=6.3£aE+00 EDD =l.a35E+00 HMET =1.737E-04 
RPS =0. 0 |- D =0. 0 
TDTflL flIR RESTDCIRLS - MFb.LBS:) 
PRPT=6 .993E+0 iJ MOX = a . 3 5 0 E - 0 1 S a X = 3 . 5 9 6 E + 0 0 HC = 5 . 3 a 5 E + 0 0 CD = £ . 1 6 7 E + 0 1 
GFL = 1 . 0 0 S F - 0 1 PEL = 8 . 5 4 5 E - 0 3 R M M = 3 . 0 5 9 E - 0 a H M E T = a . 9 0 9 E - 0 a flLD=l.Ob5E-08 
ORG = 5 . 4 3 1E+OO S F I D E = 5 . 9 1 8 E - 0 1 
TOTflL - O L I D S - MFGCLBS) 
SDLIDS= 4 9 4 . 6 
TDTf lL MflTER RESIDURLS - MFGCLBS:. 
R I'l M = 1 . 0 6 0 E -01 C Y fl N = 1 . 8 5 5 E - 0 3 D S: f 
-:FIDF = 3.378E-04 FL I DE = 7 . 3 5aE-0£ TI =0 
PE =6.470F-05 NN =0.0 CDD =3 
TDS =3.150E-01 EDD =1.168E-0a HMET=1 
NT =0.0 DTH =0.0 
TDTflL BflTTERY BTU EY FUEL TYPE 
CDflL=0.0 PET=0.0 GAS=0.0 
DTH =0.0 TDT=0.0 

1.965E-0a PHEM=3.880E-0 
N =1.037E-0 

i55E-03 AL =7.875E-0: 
MD =0.0 ;54E-oa 

TSS =3.794E-01 
MITR=8.574E-03 
CU =3.£5 0E-05 
ARS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.77 Small Auto - Otto Turbo-Charged Engine Energy and Residuals, 

2000, Technology Set C 

TDTAL ETU EY FUEL TYPE 
CDAL=1 .06OE+07 P E T = 4 . 6 4 0 E + 0 6 G R S = 1 . 5 1 3 E + 0 7 
OTH = 3 . 1 8 7 E + 0 5 T D T = 4 . 5 7 3 E + 0 7 
TOTflL flip RESIDUf lLS - E X T P H C T I D N ( L B : • 
P H R T = 4 . 8 7 t F + 0 O MOX = 3 . 4 8 5 E + 0 1 : D : = 1 . 0 1 3 E + 0 
fll.D = 5 . 7 9 4 E - 0 1 a R C D = 9 . 4 6 4 E - 0 5 H M E T = a . 5 3 3 E - 0 
TDTflL SOLIDS - E X T R f l C T I D N ( L B : ' 
SOLIDS= £5 0 4 9 . 4 
TOTAL I.IATEP RESIDUALS - EXTRACT I DN (LBS) 
r Y A N=0 . 0 D s. G=5 . 7 1 '9 E - 0 3 T S S = 1 . 3"9 6 E+0 0 
TFE = 1 . 0 £ 7 E - 0 £ D F E = 5 . 9 3 7 E - 0 5 ZM = 8 . 0 1 7 E - 0 b 
COD = 1 . 9 8 4 E + 0 0 CLI = 0 . 0 TDS = 7 . 3 4 1 E + 0 0 
ARS = 0 . 0 CD = 0 . 0 
TOTAL ATR RESIDURLS - MFG.LBS) 

E L E C = 1 . 3 5 4 E + 0 7 

1 H C = a . 6 8 0 E - 0 1 

S F I D E = 1 . 1 9 7 E - 0 5 
PE = 1 . 0 b 5 E - 0 5 
BDD = 1 . 1 8 5 E + 0 0 

P H P T = 7 . 5 4 7 E + O 0 MOX = £ . 4 4 b E - 0 1 S D X = £ . 5 5 3 E + 0 0 HC = 7 . a 6 3 E + 0 C 
GFL = 1 . 4 4 7 F - 0 1 PEL = l . a 4 5 E - 0 1 flMM=1.b3bE-0a HMET=a .3oOE-oa 
OPG = 5 . £ a b F + 0 0 S F I D E = 4 . 6 5 5 E - 0 l 
TDTflL SOLIDS - MFGCLES) 
SDLTDS= 4 8 b . £ 
TDTflL I.IRTEP RESIDLIRLS - MFGCLBS;) 
RMM = 9 - £ 3 b E - 0 3 CYflN = l . b l 6 E - 0 3 DS.G = 1 . 8 8 9 E -
-P T DF = 3 . 0 5 3 E - 0 4 F L I D E = 9 . 7 5 3 E - 0 3 T I = 0 . 0 
PB = 5 . 7 1 3 E - 0 5 MN = 0 . 0 CDD = £ . 4 £ 4 E -
TDS = 4 . 5 9 b F - 0 1 BOD = 1 . 8 1 6 E - o a H M E T = 9 . 8 7 a E -
NT = 0 . 0 . DTH = 0 . 0 
TOTflL BflTTERY BTLI BY FUEL TYPE 
CORL=0 .0 P E T = 0 . 0 GRS=0 .0 
DTH = 0 . 0 T D T = 0 . 0 

-oa P H E M = a . 5 a 9 E -
ZN = 9 . b 9 8 E -

-03 AL = 1 . 1 4 8 E -
-03 NO = 0 . 0 

E L E C = 0 . 0 

H E L E C = 1 . 5 9 9 E + 0 6 

C 0 = 3 . 9 H 1 E + 0 0 

F L I D E = 8 . 8 8 3 E - 0 4 
MN = 3 . 9 5 5 E - 0 3 
HMET = £ . 4 8 9 E - 0 4 

CD = 1 . S 9 4 E + 0 1 
A L D = 1 . O b 5 E - 0 8 

03 TSS = 5 . 4 06 E-C 
04 N I T R = 7 . 6 6 6 E - C 
03 CU = 3 . £ 3 0 E - C 

ARS = 0 . 0 

H E L E C = 0 . 0 



Table B.78 Medium Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
1990, Technology Set A 

TOTAL ETII EY FUEL TYPE 
CDAI .=1 .168E+07 P E T = 5 . 7 1 3 E + 0 6 G A S = 1 . 7 5 5 E + 0 7 E L E C = 1 . 5 9 3 E + 0 7 H E L E C = 1 . 4 6 1 E + 0 6 
OTH = 3 . 0 0 8 E + 0 5 T D T = 5 . 3 6 3 E + 0 7 
TDTAL A IR PESIDLIALS - EXTRACT I OH cLES) 
P A P T = 6 . £ 6 0 E + 0 0 NOX = 4 . 3 9 5 E + 0 1 SDX = 1 . 3 3 5 E + 0 0 H C = 5 . £ 8 3 E - 0 1 C D = 5 . 1 0 0 E + 0 0 
ALD = 5 . O O b F - 0 1 O A C D = 9 . 7 0 0 E - 0 5 H M E T = 3 . 1 1 3 E - 0 3 
TDTflL SOLIDS - EXTRACTIDMCLESJ 
SDLIDS= 3 1 5 5 4 . 5 
TDTAL MATER RESIDUALS - EXTRACT I D N . L B S ) 
CYAN=0.0 DJiG=7. 43 OE-03 TSS=1 . 697E + 00 SF I DE = 1 . 3 4 9 E - 0 5 F L I D E = 1 . 1 7 £ E - 0 3 
TFE = 1 . 3 9 4 E - 0 a D F E = 7 . 4 8 4 E - 0 3 ZN = 9 . £ 1 0 E - 0 6 PB = l . £ 1 4 E - 0 5 NN = 3 . 7 £ 9 E - 0 3 
CDD =3.618E+00 Cl.l =0.0 TDS=9.667E + 00 BDD =1.563E + 00 HMET =3.£50E-04 
RPS =0.0 CD =0.0 
TDTAL AIR RESIDUALS - MFGCLES) 

PART=S.£59E+00 NDX =3.333E-01 SDX=5.359E+00 HC =9.459E+00 CQ =£.401E+01 
GFL =l.£55E-0t PEL =1.063E-01 AMM=1.817E-03 HMET=£.657E-o£ ALD=1.Ob5E-08 
OPb =7.09 0F+0 0 SFIDE=5.87 OE-01 
TDTHL SOL I DS - MFG CLES;. 
SDLIDS= 571.£ 
TOTAL I.IRTEP RESIDUALS - MFGCLBS) 
AMM = l . l b 4 E - 0 1 CYAN = £ . 0 3 9 E - 0 a 
S F I D E = £ . 6 9 1 E - 0 4 F L I D E = 9 . 4 09E-0a 
PE =7.547E-05 MN =0.0 
TDS =5.9'J5E-01 EDD =3.385E-03 
NI =0.0 DTH =0.0 
TDTRL BflTTERY BTU EY FUEL TYPE 
CDflL=0.0 PET=0.0 C 
OTH =0.0 TOT=0.0 

DS:G = a . 
T I = 0. 
CDD = 4 . 
HMET=1. 

= 0 . 0 

. 4 5 3 E - 0 3 
, 0 
, 05 0 E - 0 a 
3 4 6 E - 0 3 

ELEI 

PHEN=3. 
ZN = 1 . 
RL = £ . 
ND = 0 . 

: = o . 0 

. £ 0 £ E - 0 3 

. £ 8 8 E - 0 3 

. £ £ 4 E - 0 a 

. 0 

TSS = 4 . 4 1 8 E - 0 1 
N I T R = 1 . 0 3 O E - 0 3 
CU = b . 3 5 4 E - 0 5 
flRS = 0 . 0 

H E L E C = 0 . 0 



Table B.79 Medium Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
2000, Technology Set A 

TOTflL ETLI BY FUEL TYPE 
C D f l L = 9 . 8 a 4 F + 0 6 P E T = 4 . 9 8 8 E + 0 6 b f l S = 1 . 8 6 4 E + 0 7 ELEC-1 
PTH = a . 0 0 3 E + 0 5 T D T = 5 . 4 9 5 E + 0 7 
TDTfll flip RESIDURLS - EXTRflCTIDNCLBS) 
ppiPT = 4 . 9 5 3 F + 00 NPX = 3 . a 5 t E + 01 SDX = 1 . 0 9 9 E + 00 
fllD = 4 . £ 8 4 E - 0 1 0 R C D = 5 . t £ 5 E - 0 5 H M E T = £ . 5 5 1 E - 0 3 
TDTHl. SOLIDS - EXTPflCTTDM CLBS) 

9 5 1 E + 0 7 H E L E C = 1 . £ J6E+06 

H C = £ . 3 7 3 E - 0 1 C D = 3 . 9 8 1 E + 0 0 

SOLIDS= £3497 1 
TDTfll I.IRTFP R E S I D L I R L : EXTR 

:'7E-C 
iaE-C 

CYf lN=0 .0 DAb 
TFE = 8 . 3 9 8 E - 0 3 DFE 
cPD = £ . 3 4 3 E + 0 0 CLI = 0 . 0 
H P S = 0 . 0 CD = 0 . 0 
TDTflL flIR PESIDLIf lLS - MFG CLE; 
pp,PT = 7 . 3 9 7 F + oO NOX = 3 . 4 5 5 E - 0 1 
GFL = 1 . 3 9 5 E - 0 1 PEL = 1 . 3 0 5 E - 0 1 
ppi3 = 7 . 4 5 3 E + 0 0 SFIDE = 4 .87 ' ' r :E -01 
TOTflL SOLIDS - MFGCLBS) 
SDLTDS= 4 7 1 . 8 
TOTflL MflTER RESIDUALS - NFb .LE: i J 

ACT I DM CLE: 
:i4 TSS=1.378F+00 

ZM =b.474E-0b 
TDS=4.704E+00 

SFIDE=1.039E-05 
PE =8.594E-0b 
BDD =1.335E+00 

7D'«' = £.587E + 00 HC =9.11bE+00 
flMM=l.l£4E-0 3 HMET=a.lOOE-Oa 

FLIDE=5.376E-04 
MN =£.758E-o:j 
HMET =3.7£P:E-U5 

CD =1.780E+01 
ALD=1.065E-08 

AMM =5.757F-03 
7FIDE=3.£86E-04 
PE =5.7b8E-05 
TDS =1.671E-01 
NI =0.0 

CYAN =l.£6£E-03 
FLIDE=1.789E-0£ 
MN =0.0 
EDD =6.9£4E-03 
OTH =0.0 

TDTAL BATTERY BTU BY EC 
CDAL=0.0 PET=0.( 
OTH =0.0 TOT=0.( 

lEL TYPE 

Dfi-b =9.53£E-03 
TI =0.0 
CDD =1.765E-07 
HMET=1.035E-03 

=0.0 ELE 

PHEM=£. 
ZN 
AL 
MD 

S = 0. 

='9. 
= 0. 
= 0 

0 

ijj 

7'9 
0 
0 

5E-
3E-

-04 TSS =5.170E-0 
-04 NITR=7.75bE-0 

CU =0.0 
MRS =U.0 

HELEC=0.0 

!• ^ 



Table B.80 Medium Auto Otto Turbo-Charged Engine Energy and Res idua ls , 
J 990 - Technology Set B 

TDTflL ETI.I EY FLIEL TYPE 
CDRL=1 .103F+07 P E T = b . 3 3 1 E + 0 b G R : = 1 
PTH = 3 . 3 3 9 F + 0 5 T D T = 5 . b 3 9 E + 0 7 
TOTRI R I P RESIDURLS - EXTPRCTIDMCLBS: 
p f lRT=5 . 7 4 6 F + 0 0 NDX = : ; . 774E + 01 SDX = 

SE+07 ELEC=1.744E+07 HELEC=1.537E+0b 

1.37'riE + OO HC=i: 

ZN =5.433E-0b 
TDS=5.4 78E+0( 

RLD =4.999E-01 DRCD=6.493E-05 HMET=a.541E-0: 
TDTflL SOLIDS - EXTRflCTIDN'LBS) 
SOLIDS= 37318.0 
TDTAL MATEP RESIDUALS - EXTPACTI DM(LBS) 
CYAN=0.0 DftG=5.£7£E-04 TSS=1.bOSE+OC 
TFE = 9 . b 3 3 E - 0 3 D F E = 3 . 6 3 7 E 
C 0 D = 3 . 6 1 1 E + 0 0 CIJ = 0 . 0 
HRS = 0 . 0 CD = 0 . 0 
TDTHL ATP PESIDLIALS - MFG CLBS j 
P H P T = 7 . b 7 9 E + 0 0 NDX = £ . 8 4 8 E - 0 1 
GFL = 1 . 3 9 1 E - 0 t -PFL = 1 . 1 0 b E - 0 1 
ppb =8.b74E+00 SFIDE=5.153E-01 
TDTflL SOLIDS - MFG(LBS) 
-DLIDS= 515.8 
TDTAL MATER PESIDLIALS - MFI 
flMM =6.b83E-03 

:19E-01 CD=4.6£7E + 00 

SFIDE=7 
PB 
BDD 

= 6. 
= 1. 

3b£E-0b 
78£E—06 
553E+00 

FLIDE= 
MM 
HMET = 

SDX = 3 
AMM=1 

'-I75E + 00 
5b4E-03. 

HC =1.054E 
HMET=1.753E 

1 CD = 
3 ALD = 1 . 

i b l E - 0 4 
; o O E - 0 3 
? a i E - 0 5 

067E+01 
065E-03 

SFIDE=3.653E-04 
PE =P,.b47E-05 
TDS =1.839E-01 
NT =0.0 
TOTAL BATTERY ETU BY FUEL TYPE 
COAL=0.0 PET=0.0 
OTH =0.0 TDT=0.0 

LBSJ 
CYflN =1.45 IE-03 
FLIDE=1.983E-03 
MN =0.0 
BDD =7.996E-03 
DTH =0.0 

DiG =1.11 
T I = 0. 0 
CDD =1.7b 
HNET=1 

i E -03 

7 b 5 E - 0 7 
09 I E - 0 3 

PHEN 
ZN 
AL 
MD 

= 1 .13 
= 0. 0 
= 0. 0 

- 0 4 
- 0 5 

TS 
N I 
CU 
AR 

TR 
= 5 . 7 8 0 E - 0 c 
=9. 0 4 I E - 0 3 

b A i = 0 . 0 E L E C = 0 . 0 HELEC 



Table B.81 Medium Auto - Otto Turbo-Charged Engine Energy and Residuals, 
2000, Technology Set B 

TDTflL 
COflL = 
OTH = 
TOTAL 
PAPT = 
HLD = 
TOTAL 
SOLID 
TOTAL 
CYAM= 
TFE = 
CDD = 
APS = 
TDTflL 
PART = 
GFL = 
PPG = 
TDTflL 
SDL I D 
TOTAL 
AMM 
-FIDE 
PE 
TDS 
NT 
TDTAL 
COAL = 
DTH = 

BTI.I BY 
3.513E+ 
5.058E+ 
RIP PF 

4.S6SE+ 
4. -:3 IE-
SOL I DS 

^'= 3£ 
I.IRTEP 

0. 0 

7.997E-
£.£67E+ 
0. 0 
RIP PE 

6.514E+ 
1.131E-
7.5a6E+ 
"OLIDS 
s= 
MRTER 

=5.54bE 
=a.3 06E 
=5.599F 
=1.534E 
= 0. 0 

BflTTER 
0. 0 
0. 0 

FLIEL TYPE 
06 P E T = 5 . 3 1 1 E + 06 Gfl S = 
05 T D T = 4 . 5 34E+07 
SIDUHLS - EXTRf lCTI ON.LB 

1 .• :.E + 07 ELEC=1.453E+07 HELEC=1.067E+Ob 

:ii 

flMM = 

00 NOX =3.133E+C 
01 DflCD=3.8 0 3E-i: 
- EXTRflCTIONCLBS) 

58 0. 1 
RESIDUflLS - EXTRflCTIDNCLB 

DIJG=3. 761E-04 TSS=1. 
03 DFE=3.116E-03 ZN =5. 
0 0 Cl.l =0. 0 TDS = 4. 

CD =0.0 
SIDUALS - MFG(LBS) 
00 NDX =3.4b8E-01 SDX= 
01 PEL =9.634E-03 
0 0 SFIDE=4.16 0E-01 
- MFGCLBS) 

435. 1 
RESIDUflLS - MFGCLBSJ 
- 0 5 C:','HN = 1 . a44E- 0 3 
-04 FLIDE=1.b65E-0a 
-05 MN =0.0 
-01 BOD =6.93OE-03 

DTH =0.0 
Y ETLI BY FUEL TYPE 

PET=0.0 G 
TOT=0.0 

SDX =1.101E+OO 
HMET=t.9b9E-0 5 

HC=£.£50E-01 CD=3.909E+00 

5E + 0 0 
a'E'-Ob. 
7E + 0 0 

SFIDE=3.937E-0b 
PE =4.013E-0b 
BDD =1.348E+00 

503E + 00 HC ='9.061E+00 
57tE-03 HMET=1.l£7E-0£ 

FLIDE=5.4 36E-04 
NN =£.b58E-03 
HMET =3.178E-05 

CD =1.719E+01 
flLD=l.Ob5E-03 

05.: b =9 
TI = 0. 
CDD =1. 
HMET=8. 

= 0. 0 

365E-03 
Cl 
765E-07 
844E-03 

ELE 

PHEN=£.15 
ZN =9.6£ 
flL =0. 0 
MD =0.0 

S=0. 0 

7E-
5E-

-04 TSS =4.845E-0 
-04 NITR=7.655E-0 

CU =0.0 
HRS =0.0 

HELEC=0.0 



Table B.82 Medium Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
1990, Technology Set C 

TDTflL ETII BY FUEL TYPE 
C D f l L = l . 5 1 8 E + 0 7 P E T = 5 . 1 3 5 F + 0 6 G^ 
OTH = 3 . 9 8 7 E + 0 5 T P T = 5 . 5 4 a E + 0 7 
TDTflL ATR RESIDURIS - EXTRRCTTIjM 
PART=b. '901 E+OO MP:' = 5 . 0 5 0 E - ( i ' l 

•l.5baE+0 7 E L E C = 1 . 5 9 1 E + 0 7 

O:; = 1 . 4 0bE + 0 0 • i p - o i 

H E L E C = 1 . £ 8 0 t + 0 6 

1.0=5. 66 5E + 0 0 
ALD =5.£05E-01 DACD=1.40 
TOTAL SDL IDS - EXTRACT IP^''LE: 
SD1TDS= 3b351.7 
TOTAL MATER RESIDLIRl. 
CYRM=0. 0 P:;G = 
TFE = 1 . 4 8 8 E - 0 3 DFE= 
CDD =.- ' .7£1E + 0 0 CLI = 0 . 0 
RF'S: = 0 . 0 CD = 0 . 0 
TDTfll. R IR RESIDURLS - MFG.LB ; 
PRRT=8.354F+00 NPX =£.955E-
GFL =1.0b7E-01 PFL =8.957E-
PRb = 7 . 3 3 1 E + 0 o S F I D F = 7 . £ 0 3 E -
TOTfll " D L I D S - MFGCLBS:) 
SOLTDS= 6 0 8 . 9 
TOTRL MflTEP PESIDLIflLS -
AMM = 1 . 3 3 9 E - 01 C YAN = 
- F i r E = £ . 9 6 0 E - 0 4 
PB = 8 . £ 8 7 E - 0 5 
TDS = 3 . 9 8 4 E - 0 1 
MI = 0 . 0 

04 HNET = iE-o: 

- EXTPACTION(LBS 
0 1 8 E - 0 5 TS 
6 0 6 E - 0 3 ZN 
0 TD 

01 

3=1.79 5E+0 0 
=1.0b5E-05 

3=8.5 0OE+OO 

SDX=3.a83E+0C 
AMM=£.406E-0a 

SFIDE=1.057E-05 
PB =1.316E-05 
BDD =l.ba5E+00 

HC =6.8;b:5E + 0 0 
HMET=3.977E-03 

FLIDE=1.31SE-03 
MM =4.£84E-0 5 
HMET =£.a39E-04 

CD =£.743E+01 
ALD=1.065E-08 

01 

MFGCLBS) 
;.34 5E-0£ 

FLIDE=7.955E-0£ 
MM =0.0 
BOD =1.5£3E-0a 
DTH =0.0 

TDTflL BflTTERY BTU EY FUEL TYPE 
COAL=0.0 PET=0.0 GAS=0.0 
DTH =0-0 TDT=0.0 

D:J:G =a.517E-oa 
TI =0.0 
CDD =3.43bE-03 
HMET=1.536E-0a 

PHEN=3 
ZN =1 
AL =8 
MQ =0 

65IE-03 
3'9'9E-03 
£54E-03 
0 

TSS =3.339E-01 
NITR=1.107E-03 
CU =3.358E-05 
ARS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.83 Medium Auto - Otto Turbo-Charged Engine Energy and Residuals, 

2000, Technology Set C 

= 1.793E+i: i7 : L E C = 1 . 5 4 3 E + 0 7 H E L E C = 1 . 5 5 £ E + 0 6 

SDX = t . 5 0 5 E + o O H C = 3 . 0 9 8 E - 0 1 C D = 4 . 9 4 9 E + 0 0 
H M E T = 3 . 5 1 7 E - 0 3 

T S S = 1 . b 7 7 E + 0 0 S F I D E = b . b 5 0 E - 0 b F L I D E = 1 . 1 6 6 E - 0 3 
7 7 E - 0 6 PE = 7 . 3 3 b E - 0 6 MN = 3 . 5 6 9 E - 0 3 ZN = 

TDS='=i. 555E+ 0 0 BDD = 1. 

TPTAl BTU BY FUEL TYPE 
C0AI. = 1 . 393E + 07 PET = 5 . 8 5 6 E + 0 
PTH = 3 . 6 0 4 E + 0 5 T a T = 5 . 3 9 6 E + 0 7 
TDTHL R I P PESIDLIf lLS - EXTPflCT ION (LB 
P H P T = 6 . 09 0F + 0 0 NP;:! = 4 . 3 ObE + 01 

HID = 4 - 9 7 9 E - 0 1 a f l C D = 8 . 1 3 5 E - 0 5 
TOTRL SOLIDS - EXTRACT IDN(LBSJ 
SDLIDS= 3 0 1 7 0 . 8 
TDTRL MflTEP PESIDLIf lLS - EXTPR'ST I DN ' LB 
r;' i 'HN=0. 0 0i;.G=7. 109E-1 
TFE = 1 . 3 3 8 F - 0 3 DEE = 7 . 16 OE 
COD = 3 . 6 05E + 0 0 C:I-I = 0 . 0 
flpS = 0 . 0 CD = 0 . 0 
TOTflL flIP RFSTDUflLS - MFG(LBS) 
PHRT = R.355F + 00 NPX =3.189E-01 SOX= 3. ia4E + 00 Hi. 
GFL =1.417E-01 PFL =1.309E-01 HMM= 1 . 6 1 1 E-03 HMET = 1 . 746E-0^- H L D = 1 . 0b5t-0.-
PPG =b!9a4F+0H SFIDE=5.059E-01 
TDTflL SDL TDS - NFG'LBS:) * 
SOLTDS= 563.5 
TDTflL MRTER RESIDUflLS - MFbCLBS) 
flMM =1-114E-01 CYAN =1.951E-0a 
SFI DE = a . 6 3 9 E - 0 4 F l . I DE=9 . 8 5 8 E - 0 3 
PB =7-. 1 3 7 E - 0 5 MN = 0 . 0 
TO": = 5 . 7 3 4 E - 0 1 BDD = 3 . 3 4 0 E - 0 a 
Ml = 0 . 0 DTH = 0 . 0 
TDTflL ERTTEPY ETU BY FLIEL TYPE 
CORL=0.0 PET=0.0 GR: 
DTH =0.0 TOT=0.0 

53E + 00 HMET =::.131E-04 

338E+00 CD =3.395E+01 

DSG =3.35bE-03 PHEN=3.075E-03 
TI =0.0 ZN =l.££lE-03 
CDD =3.711E-03 HL =1.114E-0£ 
HMET=1.070E-0£ MD =0.0 

TSS =3.b6 0E-01 
NITR=9.b99E-03 
CU =3.134E-05 
ARS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.84 Large Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
1990, Technology Set A 

TDTflL BTLI BY FLIEL TYPE 
C 0 R L = 1 . 4 0 4 E + 0 7 PET=b.900E+C 
PTH = 3 . b 0 a E + 0 5 TDT=6.315E+C 
TOTflL flIR PESIDLIflLS - EXTPflC 
P H R T = 7 . 5 5 6 E + 0 0 NOX = 5 . £ 8 8 E H 
RLD = 6 . 0 7 1 F - 0 1 D f lCD=1 .130E-
TOTflL SDLTDS - EXTPRCTIDNCLE 
SDLIDS= 3 7 9 5 6 . 4 

TDTflL l.lflTER RFSTDUflLS 
CYf lN=0. 0 D::;.G=S 
TFF = 1 . 5 5 7 E - 0 £ DFE=9 
COD = 3 . 1 7 5 F + 0 0 iSI.I =0 
flRS = 0 . 0 CD =0 
TDTflL flip RESIDURLS -
pflPT=9.8b5E+00 NDX 
GFL =1.479E-01 PFL • 
ORG =S.5RbE+00 SFIDE=6.981E-Ol 
TDTAL SDLTDS - MFGCLBS;' 
SDLIDS= 684.8 
TOTAL MflTER RESIDUflLS - MFGCLBS 
flMM =1.4 01E-01 CYflN =3.453E-0 
SF I DE=3. £55E- 04 FL I DE= I.U 3E 

:i6 GRS=a.1 

ST I ON.LES) 
+01 SDX =1 
-04 HMET=3 

07E+0 

.b03E 

.b70E 

' 

+ 0i 
-0 2 

ELEC=1.905E+07 HELEC=1 . :'OE+Ob 

HC = j E - 0 1 C D = 6 . 1 5 3 E + 0 0 

EXTRflCTIONCLES 
958E-03 
004E-03 
0 
0 
MFG CLES 
3.905E-
1.£5aE-

-. 
01 
01 

TSS=3.055E+00 SFIDE=1.5aOE-05 
ZN =1.063E-05 PE =1.387E-05 
TDS=1.171E+01 EDD =1.894E+00 

S0X=3.935E+00 HC =1.143E+01 
flMM=3.145E-03 HNET=3.060E-0£ 

FLIDE=1.4£lE-03 
MN =4.4R7E-03 
HNET =3.9£4E-04 

CD =3.889E+01 
HLD=1.065E-08 

01 
PB =9.098E-
TDS =7.£31E-
MI =0.0 
TDTAL BATTERY 
COAL=0.0 
DTH =0.0 

05 MM 
01 EDD = 

DTH = 
BTU EY FU 

PET=0.0 
TDT=0.0 

0 . 0 
7 E - 0 3 

DS!.:G =3 
TI =0 

CDD =4 
HMET=1 

•965E-oa 
0 
816E-0a 
48aE-oa 

PHEM=3.855E-03 
ZM =1.554E-03 
AL =3.618E-0£ 
MD =0.0 

TSS =5.£49E-
NITR=1.£31E-
CU =7.48DE
ARS = 0. 0 

Jl 
:i£ 
:i5 

TYPE 
ELEC HELEC 



Table B.85 Large Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
2000, Technology Set A 

TOTAL ETLI BY FUEL TYPE 
CPAL = 1 . 1 94E + 07 P E T = 6 . 081 E + 0*: 
PTH = 9 . £ 9 1 E + 0 5 T D T = 6 . 6 1 3 E + 0 7 
TDTAl ATP PESIDLIALS - EXTRACT I DM CLBS 

84E+0>: 

:ii P H P T = 6. 039E + 00 MOX =5.957E + i: 
A! D =5.338E-01 DRCD=6.13 5E-i 
TOTflL SDLIDS - EXTRflCTION'LB 
-:DLTDS= 38596.1 
TDTflL MRTER RESIDLIRLS - EXTPRCTIDN (LE 

GRS=£.£45E+07 ELEC=£.307E+07 HELEC=1.4; 

.891E-01 CD=4.855E+0 0 SDX =1.343E+0 0 
HMET=3.040E-03 

HC 

TSS=1.b83E+l 
ZN =7.546E 
TDS=5.75aE+l 

r: V H11 = 0. 0 0 >: G=6. 8 3 7 E - 0 4 

TFE =1.01OE-03 DFE=3.85bE-i 

CDD =3.741E+00 CU =0.0 
H P S =0.0 CD =0.0 
TOTAL AIR RESIDUALS - MFG'LBS) 
PHRT=8.8p5F+00 NOX =3.000E-01 
GFL =1.675F-01 PFL =1.446E-01 
PRG =9.111E + 00 SFIDE=5.S5i4E-01 
TOTAL SOLIDS - MFG(LBS) 
SOLIDS= 5 7 3 . 0 
TDTAL MflTER RESIDUflLS - M F b ' L B J 
AMM = 7.0 0 8 E-0 3 CYAN =1.5 5 9E- 0 
SFIDE=3.784E-04 FLIDE=3.171E-0 
PB =7.03OF-05 MN =0.0 
TD" =3.0?IE-01 EDD =8.453E-0 
MT =0.0 DTH =0.0 
TOTflL EflTTEPY ETU BY FUEL TYPE 
COflL=0.0 PET=0.0 GHS=0.0 
PTH =0.0 TOT=0.0 

SF1DE=1.lSlE-05 FLIDE=6. 
PE =9.918E-06 MM =3. 

:iO BDD =1.631E+00 HMET =4. 

573E-04 
357E-03 
471E-05 

-DX=5.150E+00 HC =1.113E+01 CD =a.l67E+01 
AMM=1.357E-0a HMET=a.443E-0a ALD=1.065E-03 

DS.G =1. lb7E-0a PHEN= 
TI = 0.0 2N = 
CDD =1.7b5E-07 AL = 
HMET=1.34 3E-03 MD = 

ELEC=0.0 

c!. T' 
1 .1 
0 . 0 
0 . 0 

:i£E-
94E-

-04 
-03 

TSS 
NITR 
CU 
MRS 

HELEC=0. 

= b 
= 9 
= 0 
= 0 

0 

d.7 
45 
0 
0 

OE-
3E-

0 
-0 



Table B.86 Large Auto - Otto Turbo-Charged Engine Energy and Res idua ls , 
1990, Technology Set B 

TDTRL BTLI BY FLIEL TYPE 
CDRL=1.39bE+07 PET=7.509E+06 GflS=3.3 
OTH =3.918E+05 TDT=6.b13E+07 
TDTflL flip RESIDURLS - EXTRACTIDNCLES) 
PHPT=b.758E+00 NDX =4.434E+01 SDX =1 
ALD =5.R7bE-01 0ACD=7.534E-05 HMET=3 
TDTAL SPLIDS - EXTRACTIDH(LBSJ 
SDLIDS= 31979.3 
TOTAl. MATEP RESIDUALS - EXTRACTIDN(LBS 

D4.G=6. 118E-04 TSS=1 . 388E+C 
DFE=4.£79E-03 ZN =6.£57E 
CU =0.0 TDS=6.45£E+C 
CD =0.0 

MFG.LBS) 
=3.353E-01 

OOE+07 ELEC=3.047E+07 HELEC=1.786E+0f 

06E+0 0 
65E-0 5 

HC: S4E-01 CD=5.443E+O0 

CYflM=0.0 
TFE =1.133E-03 
CDD =3.075E+0 0 
flPS =0. 0 
TDTflL flip RESIDUflLS 
PflPT=9.007E+00 NO; 

SFIDE=8. 
PB =7. 
BOD =1, 

•36 0E—06 
73 IE-06 
8£"9E + 00 

FLIDE=7. 
MN =3. 
HMET =4. 

374E 
76 OE 
59 OE 

-04 
-03 
-05 

GFL =1.51OE-01 
PRG =1.oasE+oi 
TDTflL SDLIDS -
SDLIDS= 6 05.6 
TDTflL MATER RESIDUAL 

PFL =l.a94E-01 
SFIDE=b.0 09E-01 

MFG (LES;' 

MFGCLBS) 

SDX=3, 
AMM=1. 

4':̂ yE + oo 
59aE-03 

HC = 1 , 
HMET=3, 

d4OE+Ol 
oa1E-0£ 

CD =3.4c 
HLD=1.OC 

9E + 
5E 

flMM = 
SFIDE= 
PE 
TDS =, 
NI =0-0 
TDTflL BflTTERY 
C.DRL = 0 . 0 
DTH = 0 . 0 

3 5 a E - 0 3 
1 1 6 E - 0 4 
8 1 4 E - 0 5 
1 5 9 E - 0 1 

. 7 0 8 E - 0 3 

. 3 a 3 E - o a 

. 0 

. 4 1 3 E - 0 3 

C'l'HN =1 
F L I D E = 3 
MN =0 
BDD = 9 
DTH = 0 . 0 

BTLI BY FIJEL TYPE 
P E T = 0 . 0 
T a T = 0 . 0 

O&G = 1 . 
TI = 0 . 
CDD = 1 . 
H M E T = 1 . 

3 1 1 E - 0 a 

•65E-
:77E-

PHEN=3. 
ZN = 1 . 
flL = 0 . 
MD = 0. 

015E-
5 59E-

04 TSS = 6 . 
03 N I T R = 1 . 

CU = 0 . 
ARS = 0 . 

01 
OS 

: 'E-oa 
5E-oa 

bH J: = 0 . 0 E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.87 Large Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
2000, Technology Set B 

ELEC=1.88SE+07 HELEC=1.370E+06 
TDTAL ETLI BY FUEL TYPE 
C0AL=1.113E+07 PET=6.949E+06 bflS=£.055E+0 
PTH =3.9R8E+05 TDT=5.909E+07 
TOTAl. AIR RESIDUflLS - EXTPRCT I DN CLBS:) . . 
PHPT=6.377E + 00 NDX =4.Ci99E + 01 SDX =1.444E+00 HC = £ . •94£E-01 L D = 5 . 1 C : M E + 0 0 
HLD =5.681E-01 DflCD=4.915E-05 HMET=£.55£E-05 
TDTflL SOLIDS - EXTPflCTTDM CLBS.) 
SDLIDS= £9539.9 
TDTflL MflTEP RESIDLIRLS - EXTRRCT IDN CLEXJ 
CYflN = O,0 D;*.b = 4 .773E-04 TSS = 1.816E + I 
TFE =1.046E-0£ DFE=4.080E-03 ZN =4.409E-( 
CDD =?.974E + 00 CLI =0 .0 TDS=6.340E+i 
pipS =0. 0 CD =0. 0 
TOTflL flip RESIDUflLS - NFGCLE 

:iO SFIDE=4.567E-06 FLI DE=7. 131E-04 
jP, pE =4 .904E-06 MN =3 .477E-03 
'10 EDD =1.768E+00 HMET =4 .115E-05 

P H R T = 8 . 4 5 6 E + 0 0 NOX =3 .3 
HFI =1 .44 OF-01 PEL =1 .3 
PPG =9.87£E+00 SFIDE = 5..-i 
TDTflL SDLIDS - MFGCLBS) 
-DLIDS= 566 .6 
TOTflL MflTEP PESIDLIflLS - MFbCLBS) 

-flMM =7.£56E-03 CYflN = l . b 3 0 E - 0 3 Df^b = l . d a b E - 0 
-F IDE=?.as7F-04 FLIDE=£.171E-0£ TI = 0.0 

6E-01 SDX=3.£73E+00 HC =1.187E+01 CD =£.£49E+01 
SE-o l AMM=l.a45E-0£ HMET=1.40£E-O£ ALD=1.065E-08 
8E-01 

PHEN=£.833E-04 TSS =b.331E-0c 
ZN =l.a60E-O3 NITR=1.00£E-0£ 

PB =7.333E-05 MN =0.0 
TDS =1.99SE-01 BDD =9. 067E-03 
MI =0.0 DTH =0.0 
TDTAl. BATTERY BTU BY FUEL TYPE 

CDD =1.765E-0( 
HHET=1. 145E-0i: 

AL = 0.0 
ND = 0.0 

COAL=0.0 
DTH =0.0 

PET=0.I 
TDT=0.I 

bHS=0.0 ELEC=0.0 

CU =0.0 
ARS =0.0 

HELEC=0.0 



Table B.88 Large Auto - Otto Turbo-Charged Engine Energy and Residuals 
1990, Technology Set C 

TDTflL ETU EY FUEL TYPE 

C D f l L = l . S 8 4 E + 0 7 F 'ET=6 .3£aE+06 G H S = 1 . 9 7 4 E + 0 7 t L E C = a . 0 £ 5 E + 0 7 H E L E C = 1 . 7 7 £ E + 0 b 
OTH =r:.754E+05 TDT=6 . 73OE + 07 
TOTflL flIR RESIDUALS - EXTRACTIDNCLBS) 
PHPT = S.5aOE + 00 MDX =6.£S7E + 01 SDX =1.7aiE+00 HC = 4.869E-01 iSD = b 999E-^oo 
ALD =b.:::;5E-01 DACD=1.863E-04 HMET = 4.890E-03 
TOTAl. SOLIDS - EXTPflCT IDN'LES J 
SDLIDS= 45383.3 
TDTAL MRTER RESIDUALS - EXTRACT IDNCLESJ 

TFp"^?-."..p ,- °;̂ ;̂  = f-£^'*E-0 3 TSS=3.l93E+00 SF I DE=1 . 606E-05 FLIDE = 1 . 483E-03 
TEE - l . H 5 3 E - 0 ^ D F E = 1 . 0 7 £ E - O a ZN = 1 . 4 8 a E - 0 5 PB = 1 . 8 9 b E - 0 5 MN =5 3 3 - E - O ^ 
r M = 3 . 8 l l E + 0 0 C U = 0 . 0 T D : S = 1 . 0 i a E + 0 1 BDD = 1 . 9 7 9 E + 0 0 HMET = £ : 8 £ 9 E - 0 4 

TDTflL flip RESIDUflLS - MFG.LESJ 

P f l P T = 1 . 0 7 3 E + 0 1 NOX = 3 . 6 0 a E - 0 1 S D X = 4 . 0 8 8 E + 0 0 HC = 8 . 4 5 5 E + 0 0 C D = 3 4 1 1 E + 0 1 

ORG :^ :^88^ :SJ S F ^ D E : ; : ! ^ ^ ^ : : : ! HMM=3.1£8E-0£ H M E T = 4 . 1 8 1 E - 0 £ R L D = I . ^ 1 ^ L O ^ 

TDTflL SOLIDS - MFGCLBSJ 
SDLIDS= 7 6 8 . 9 
TDTflL MATER RESIDUALS - MFGCLBS) 

? " " = ! • ' : • • - ^ ^ - ' ' ' l ' ;Vf lN = £ . 9 1 7 E - i : i £ DSb =3.1Ci9E- i : i£ P H E N = 4 . 5 3 7 E - 0 3 T:^" =4 £3 0 E - 0 l 
v F I D E = : : . b 3 0 E - M 4 F L I D E = 1 . Ob9E-01 T I = 0 . 0 ZM =1 7 £ 4 E - 0 o m T R - t ' ^ ; F -• 
PB =1.034E-04 MN =0 .0 CDD = 5. 1 18E-Ci£ flL = M3E-£ r'ZVP^^^ 
T L = 4 . H ^ 7 F - 0 1 BDD = 1 . 8 6 4 E - 0 £ HMET = 1 .959E-C i3 MD = 0 . 0 A P . = o ' o 
NI =11.0 DTH = 0 . 0 
TDTfll. BflTTERY BTU BY FUEL TYPE 
C O f l L = 0 . 0 P E T = 0 . 0 G A S = 0 . 0 
OTH = 0 . 0 T O T = 0 . 0 

E L E C = 0 . 0 HELEC=0. 



Table B.89 Large Auto - Otto Turbo-Charged Engine Energy and Res idua l s , 
2000, Technology Set C 

TDTfll, ETLI BY FUEL TYPE 
CORI - 1 . 6 3 1 E + 07 P E T = 7 . ; 
PTH = 3 . 3 3 5 E + 0 5 T D T = 6 . 9 3 4 E + 0 7 
TDTflL fllR RESIDUf lLS - EXTPRCTIDN.LE 
PI9PT = 7 . 575E + 0 0 NDX =5 . 5 5 5E+ 01 
HID = 6 . 0 4 7 E - 0 1 D H C D = 1 . a 5 1 E - 0 4 H M E T = 3 . 5 5 a E - 0 : 
TDTflL SDLIDS - EXTPRCTIDNCLES) 
•-:OLIDS= 3 8 3 9 7 . 3 
TDTfll MflTEP RESIDUflLS - E: :TPflCT I DM (LB: ; ) 
r ' i ' f lM=0 .0 DMG = 8 . 8 7 6 E - 0 3 T S S = 3 . 051 E + OO SFIDE = 1 . 5b:5E-0 
TFF =1 5 7 1 F - 0 a DFF = 9 . 0 8 3 E - 0 3 ZN = 1 . 0 3 3 E - 0 5 PB = l . c : 9 7 E - 0 
,-np = - 5 . , ^ . : E + 0 0 CM = 0 . 0 TDS = 1 . 1 6 5 E + 0 l BDD = l . : 3 8 7 E + 0 0 HMET = 3 . S 8 b E - 0 4 

H P S = 0 . 0 CD = 0 . 0 
TOTflL flip PFSTDLIRLS - MFG.LBS) 
PRPT=1 .11OE+Ol NOX = 3 . 8 3 b E - 0 1 
GFL = £ . 0 1 6 F - 0 1 PFL = 1 . 7 3 9 E - 0 1 
PPH = 8 . 4 1 7E + 0 0 S F IDE = 6 . 7 7 5 E - 0 1 
TOTfll SOLIDS - MFG 'LBS . 
S O L I D - = 7 3 9 . 4 
TOTRL I.IRTEP RESIDURLS - MFb'LBi) 
HMM =1.415E-01 CYAN =3.474E-03 
-FIDE= 5.3 53E-04 FL I DE=1.378E-01 
PE =8.883E-05 NN =0.0 
TDS =7.146E-01 BDD =3.Sb8E-0a 
MI =0.0 DTH =0.0 
TOTAl BATTERY BTU BY FUEL TYPE 
CORL=0.0 PET=0.0 GAS=0.0 ELEC=O.M 
DTH =0.0 TDT=0.0 

4E-̂ 06. GAS=a.a-S.E + 07 ELEC=£. 017E+07 HELEC=a. ££0E+Ob 

SDX =1.600F+00 HC=4.0£0E-01 CD=6.179E+00 

FLIDE=1.416E-03 
MN =4.534E-0 3 

"DX=3.95£E+00 HC =1.139E+01 CD =£.904E+01 
AMM=a!£35E-03 HMET=3.901E-03 ALD=1.065E-08 

DSG =a.957E-0a PHEN=3.S84E-03 
TI =0.0 ZM =1.515E-03 
CDD =5.581E-03 AL =1.594E-0a 
HMET=1.458E-03 MD =0.0 

TSS =4.94 IE-01 
MITR=1.£OOE-0£ 
CU =4.554E-05 
ARS =0.0 

HELEC=0.0 



Table B.90 Van^- Otto^Turbo-Charged Engine Energy and Res iduals , 

TDTfll. ETI.I BY FUFL TYPE 

^ : \ : i : : ; ^ : % ^ Z : ^ i ^ ^ ^ ' .HS=£.5aiE + 07 ELEC=£. l£ lE + 07 HELEC=1.9'95E+06 

TOTAL AIR RESIDURLS - EXTPflrTIDN'LB") 

sr:;:S;^::" :Si,:^:tsi:i!. S!^:!i:lili:^:i "':-•—. ™....„...,., 
TDTflL "PLIDS - EXTPRCTIDN'LESJ " " ' " 
SDL ID"= 41694.b 
TOTRL MRTER RESIDURLS - EXTPflCTIDNCLESJ 
C Y R M = 0 . 0 P;> H = .9 - '•:. i p_.-|-. T - - - - . -. i .-.r- • -
TFE = 1 . 7 , OF-0£ DFE=9 ' 887E-0O ^ M ^ - r ^ 9 4 P o : ^ VF I DE = 1 . 957E-Ci5 FL I DE= 1 . 5£'9E-0 5 
CDD =3 .4 .6E + 00 CU =0 0 ' • T D . : - o ; t i : : ^^,, =1 - r38E-Ci5 MN =4. '9£5E-03 
RRS =0 .0 CD =0 .0 l-^b..E + Ml EDD = i . O.:':.E + MO HMET =4.£71E-04 
TDTRL flip RESIDLIHLS - MFbCLES) 
F'flPT=1 . 1 03F + 01 MD'̂ ; =4 : . i0P- i j i - n . . - i -..-.^r- --
bPL =1 .71 ,F -M PFL = ^ 4 5 E- RMM 4 - p " ' ' " " =»-^ '^ lE+01 CD=3.170E+01 
PPI3 =9.£7£E + 00 SFIDE = 7 : 8 9 l | - o { ^""—•»'^9E-CI£ HNET = 3. 744E-0£ HLD=1 . 065E-0S 
TOTAL SOLIDS - MFG(LB7) 
SOLIDS= 758.6 
TDTAL MRTER RESIDURLS - MFGCLBSJ 
RMM =1.558E-01 CYRN =£.b93E-03 DfcG =3.£34E-o:^ PHFN-4 '•-•'-c: r,-. r-- ^ 
-FTDE = 3.5a6E-Ci4 FL I DE= 1 . £75E-01 TI =0 0 ™ " ^ " ^ s f "':'f' ^ i i - =5 .948E-01 

i-rir. P ~" = l - ^ 9 4 E - 0 5 NITR=1.340E-0£ 
CDD =5.445E-03 AL =3.03bE-Oi 

E-Oa HNET=l.b75E-0a MD = 0 . o " " 

PB 
TDS 
NI 

= 9. 9:;9E-05 
=7.887E-01 
= 0. 0 

MN 
BDD 
DTH 

= 0. 0 
=3. 1. 
= 0. 0 

CU =8.674E-0; 
ARS =0.0 

TOTAL BATTERY ETLI BY FUEL TYPE 
CDRL=0.0 PET=0.0 

TPT^O.0 
. . . . . . . . . . . . bHS=0.0 PI pr—rj ij . ,r-. . . -

r iTM ~-n_0 TPT^O 0 t L t L - 0 . M H E L E L = 0 . 0 



Table B.91 Van - Otto Turbo-Charged Engine Energy and Residuals, 
2000, Technology Set A 

Gf lS=£. 
TDTf l l . ETLI BY FUEL TYPE 
CORI = 1 . 4 £ l E + 07 P E T = 7 . £ 5 £ E + 0b 
PTH = 1 . 0 7 b E + 0 6 T a T = 7 . 8 £ 6 E + 0 7 
TOTfll flip RESIDUf lLS - EXTRflCTIDNCLB 
P H R T = 7 £ 0 3 E + 0 0 NOX = 4 . 7 1 5 E + 0 1 SDX 

57E+07 E L E C = £ . 7 1 8 E + 0 7 H E L E C = 1 . 7 5 3 E + 0 6 

- EXTPfli 
9 7 4 E - 0 4 
5 9 8 E - 0 3 

MFC 

R I D = 6 . 3 5 6 E - 0 1 a R C D = 7 . 3 3 4 E - 0 
TDTflL SOLIDS - EXTPRCTIDNcLES 
SDl IDS= 3 4 0 6 4 . 8 
TDTRL MRTER R E S I D U f l l ^ 
CYf lN=0. 0 D : i b = 7 . y 

TFF = 1 . 3 0 3 E - 0 3 D F E = 4 . 5 
CDD = 3 . 3 7 4 F + 0 0 CU = 0 . 0 
HRS = 0 . 0 CD = 0 . 0 

TDTflL flip RESIDUfl l 
P H P T = 1 . 0 4 7 E + 0 1 NDX =3 
,-Fl = 1 . 9 7 9 F - 0 1 PEL =1 
PPH = 1 . 0 8 8 E + 0 1 SFTDE=b 
TOTRL -OL IDS - MFbCLES) 
SOLIDS= 6 7 9 . ' j 
TOTRL MRTER RESIDURL'i 
flMM =8.349E-03 
vFIDE=3.316E-04 
PE =S.363E-05 
TDS =£.400E-01 

NT =fi-'-' 

=l.b03E+00 HC=3.44£E-01 CD= 
(7E-03 

789E+00 

HMET=" 

::TIDN CLBS) 
TSS=a.01OE+Ol 
ZM =8.76 0E-0 
TDS=6.870E+0 

SFIDE=1 
PB 
BDD 

= 1 
349E-
, 144E-

=1.949E+ 
05 
0 0 

FLIDE= 
MN 
HMET = 

.85 IE 

. 999E 

. 385E 

04 
03 

-05 

CLBS) 
81E-01 SDX=3. 
OSE-01 flMM=l. 
3 0E-01 

-55E+00 
:.08E-03 

HC = 1 . 
HMET=£. 

+ 01 CD = 
ALD 

:£.58£E+ 
1.065E-

MFGCLES) 
CYflN =1.835E-05 
FLIDE=a.^.S3E-0£ 
MN =0.0 
EDD =1.009E-03 
DTH =0.0 

Dft.:G =1.391E-0£ 
TI = 0. 0 
CDD =1.765E-07 
HMET=1.470E-03 

TDTAL BflTTERY BTU EY FUEL TYPE __ 
CDAL = 0.0 PET=0.0 '--H: 
DTH =0.0 TDT=0.0 

ELEC 

PHEN=3 .3£ 
ZN = 1 . 4 £ 
AL = 0 . 0 
MD = 0 . 0 

:=o . 0 

:iE-
5E-

-04 
- 0 5 

HEL 

TSS = 7 . 4 5 5 E - 0 
N I T R = l . l £ 7 E - 0 
CU = 0 . 0 
flRS = 0 . 0 

E C = 0 . 0 



Table B.92 Van - Otto Turbo-Charged Engine Energy and Res iduals , 
1990, Technology Set B 

b R S = £ . 6 0 £ E + 0 7 E L E C = £ . 3 4 1 E + 0 7 H E L E C = £ . 1 1 4 E + 0 6 

:TTaM.LES> 
: ' 5£E- 01 CD=6. 111E+0 0 

TDTRL BTII EY FUEL TYPE 
c n R L = 1 . 4 b 9 E + 0 7 PET=8.386E+0C 
PTH = 4 . 5 0 0 E + 0 5 T D T = 7 . 5 0 9 E + 0 : 
TDTRL R IP PFSTDLIRLS - EXTRRCT 
P H P T = 7 . 5 8 t E + 0 0 NP:^ = 5 . 0 a 5 E + 0 1 SDX = 1 . 6 7 4 E + 0 0 HC 
RLD = b . 5 0 5 F - 0 1 DRCD = '='. 6 t 6 E - 0 5 HMET = 5. 5 9 6 E - 0 5 
TPTRI SDLIDS - EXTpRrTIDNCLBS) 
- D L I D S = 5 6 3 6 3 . 3 
TOTRL MflTEP PESIDLIflLS - EXTRRC T ION CLBSj 
CYRN=0.0 D:::.G = 7 . 8 0 b E - 0 4 T S S=3. 095E + 00 SFI DE = 1 . 3 7 8 E - 0 5 FL I DE = 8 . 1 b O E - 0 4 
TFE = l . £ S 3 E - 0 3 D F E = 4 . 7 8 4 F - 0 5 ZN = 8 . 5 9 0 E - 0 6 PB = 1 . 0 9 5 E - 0 5 MN = 4 . a b O E - 0 3 
TDD = 5 . 4 0 5 E + 0 0 CU = 0 . 0 TDS = 7 . 140E+00 BDD = a . 0 a 5 E + 00 HMET = 5 . 3 9 7 E - 0 5 
HP": = 0 . 0 CD = 0 . 0 
TDTRL R IR RESIDLIRLS - MFGCLBS) 
PHRT=1 . 038E + 01 NDX =5.71 '=)E-01 SDX = 5 . 9 4 7 E + 00 HC = 1 . 3 8 5 E + 01 CD = 3 . 7 5 1 E + 01 
bFL = 1 . 7 8 5 E - 0 1 PFL = 1 . 5 3 a E - 0 1 R M N = 1 . 9 3 4 E - 0 a H M E T = 3 . 7 3 a E - 0 £ flLD=1.Ob5E-08 
PPG = 1 . 1 3 1 F + 0 1 Y F I D E = 7 . 0 6 6 E - 0 1 
TDTfll. SOLIDS - MFGCLBS) 
SDLIDS= 6 9 3 . £ 
TOTAL MRTER RESIDUALS - MFGCLE 
HMM =8.8'S9E-03 CYAN =1.908E-C 
-FIDE=3.538F-04 FL1DE=3.655E-C 
PB =8.830E-05 MN =0.0 
TDS =3.473E-01 BDD =1.047E-0 
NI =0-0 DTH =0.0 
TDTAL BflTTERY BTU EY FUEL TYPE 
CORL=0.0 PET=0.0 GRS=0.0 
nru =ij n TPT=0 0 

D":G =1.478E-03 
TI =0.0 
CDD =1.765E-07 
HMET=1.501E-0£ 

PHEM=3.398E-04 
ZN =1.5 07E-03 
HL =0.0 
ND = 0.0 

TSS =7.734E-0a 
NITR=1.195E-03 
CU =0.0 
RRS =0.0 

ELEC=0.0 HELEC=0.0 



van - ucco iurDo-(..narged Engine Energy and Residuals 
2000, Technology Set B 

TOTflL 
CDfll. = 
PTH = 
TDTflL 
PRPT = 
RLD =1 
TPTRL 
SOLID 
TOTflL 
CYRN = 
TFE = 
COD = 
RPS = 
TDTRL 
PAPT = 
GPL = 
p p b = 
TOTAl 
SOLID 
TOTAL 
AMM 
SFIDF 
PB 
TDS 
N I 

TDTAL 
CDRL = 
OTH = 

.£01 E+07 HELEC=1.71£E + 06 

SIlE-01 CD=5.707E+00 

ETLI BY FUEL TYPE 
1.359F+07 PET=7.794E+06 GflS=£.344E+07 ELEC=£ 
4.554E+05 TnT=6.77bE+07 
flip PESIDLIflLS - EXTRflCTION CLES:) 
106E+0O MOX =4.596E+01 SDX =1.599E+00 HC=S 
375E-01 DRCD=5.904E-05 HMET=3.134E-05 

"OLIDS - EXTPRCTIDNCLES) 
S= 33147.b 
l.lflTER RESIDLIRLS - EXTRflCT IDN CLES:) 

0.0 D:L-G=6. 316E-04 TSS=£. 009E+00 SFIDE=8.9£5E-06 FLI DE = 7.375E-04 
1.173E-0a DFE=4,551E-03 ZN =6.5a8E-06 PB =7.744E-06 MN =5.399E-03 
5.384E+00 CLI =0.0 TDS=b. 891E+00 EDD =l.'953E+00 HMET =4.891E-05 
0.0 CD =0.0 
RIP RESIDURLS - MFG(LBS) 

9.933E+00 NDX =3.585E-01 SDX=3.673E+00 HC =1.3££E+01 CD =£.5£1E+01 
1.793E-01 PFL =1.543E-0t AMM=1 .440E-0£ HMFT=£.045E-0£ ALD=1.065E-08 
1. 091E + 01 SFIDE = 6.4 0 5E-01 
•:ai.IDS MFG(LE'^ 

MATER RESIDUALS - MFGCLBS) 
= 8 . 1 3 7 E - 0 5 CYAN = 1 . 8 1 7 E - 0 : 
= 3 . 3 3 6 E - 0 4 P L I D E = 3 . 4 S 5 E - 0 a 
= 8 . 3 3 6 E - 0 5 MN = 0 . 0 
= 3 . £ 9 5 E - 0 1 EDD = 1 . 0 0 3 E - 0 3 
= 0 . 0 DTH = 0 . 0 

BATTERY BTU EY FLIEL T'i'PE 
0 . 0 P E T = 0 . 0 e 
0 . 0 T D T = 0 . 0 

OitG = 1 . 3 7 3 E - 0 3 
T I = 0 . 0 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 1 . 3 6 1 E - 0 3 

P H E N = 3 . 1 5 8 E - 0 4 
ZN = 1 . 4 1 O E - 0 3 
AL = 0 . 0 
MD = 0 . 0 

TSS = 7 . 3 0 9 E - 0 c 
N I T R = 1 . l £ O E - 0 £ 
CU = 0 . 0 
ARS = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.94 Van - Otto Turbo-Charged Engine Energy and Residuals 
1990, Technology Set C 

9E+07 H E L E C = 1 . 3 4 6 E + 0 6 

TOTAL ETII EY FUEL TYPE 
C 0 A L = 1 . 8 5 6 E + 0 7 P E T = 6 . 3 3 3 E + 0 6 G A S = 1 . 8 7 1 E + 0 7 ELEC=1 . 
PTH =3 . i 303F+05 TDT = 6 . 4 3 3 E + 0 7 
TOTflL flip PESIDLIALS - EXTPRCTIDMCLBS:) 
PRPT=8.507E+OO MDX = 6 . 1 b l E + 0 1 SDX = 1 . 7 5 £ E + 0 0 H C = 4 . 6 6 £ E - 0 1 C D = 6 . 9 7 £ E + 0 0 
RLD = 6 . 5 a 5 F - 0 1 0 R C D = 1 . 5 6 5 E - 0 4 H M E T = 4 . 3 1 5 E - 0 3 
TOTAL SDLIDS - EXTRACTTDM(LES) 
SDLTDS= 4 4 3 1 9 . 8 
TOTAL I.IRTEP RFSIDURLS - E: STRflCT I DN (LBS) 
CYflM=0. 0 D;:b = 6 . 1 1 5 E - 0 3 TSS=3. £37E + 00 SF I DE = 9 . 4 0 5 E - 0 6 FL I DE = 1 . 5 3 7 E - 0 3 
TFE = 1 . 8 1 6 F - 0 £ D F E = 1 . 0 5 0 E - 0 3 ZN = 1 . 1 0 6 E - 0 5 PB = l . a 9 5 E - 0 5 NN = 5 . 3 £ 8 E - 0 3 
COD = 5 . 4 1 1 E + 0 0 CU = 0 . 0 T D S = 1 . 0 3 3 E + 0 1 BDD = a . 0 3 b E + 0 0 HMET = £ . S 1 9 E - 0 4 
RPS = 0 . 0 CD = 0 . 0 
TOTflL flip RESIDURLS - MFGCLES:) 
PRPT='9. 799E-^oo MOX = 5 . 6 9 7 E - 0 1 
GEL = 1 . 1 3 3 E - 0 1 PEL = 9 . 4 3 0 E - 0 a 
PPG =9.054E+00 SFTDE=8.564E-01 
TDTAL SDLIDS - MFG(LBS:) 
SDLIDS= 739.8 
TOTAL MATER PESIDLIALS - MFG CLES ~' 
AMM = 1 . 6 3 3 E - 0 1 CYAN = 3 . 8 5 9 E - 0 3 
SFTDE=3. 6 7 9 E - 0 4 F L I DE=S. C.93E-0a 
PB = 1 . 0 3 0 F - 0 4 MM = 0 . 0 
TDS = 4 . 8 6 3 E - 0 1 EDD = 1 . S 9 6 E - 0 3 
NI = 0 . 0 DTH = 0 . 0 
TDTAL BATTERY BTLI BY FUEL TYPE 
COA1. = 0 . 0 PET = 0 . 0 G R : = 0 . 0 E L E C = 0 . 0 HELEC=0 0 
OTH =0.0 TOT=0.0 

VDX=4.013E+00 HC =8.496E+oO CD =3.35OE+Ol 
AMM=a.775E-oa HMET=5.059E-Oa ALD=1.Ob5E-08 

TSS =5.714E-01 
NITR=1.370E-0£ 
CU =£.430E-05 
ARS =0.0 

D:i:G =3. 
TI =0. 
CDD =£. 
HMET=1. 

O'ri'^E-oa 
Cl 

84aE-03 
815E-0a 

PHEM=4 
ZN =1. 
AL =8. 
MD =0. 

464E-C 
739E-C 
6S1E-C 
0 



Table B.95 Van - Otto Turbo-Charged Engine Energy and Residuals, 
2000, Technology Set C 

TOTAL BTU BY FUEL TYPE 
C n A L = 1 . 6 4 3 E + 0 7 P E T = 7 . 4 5 0 E + 0 6 Gfl 
OTH = 3 . 3 0 7 E + n 5 T n T = 6 . 8 5 0 E + 0 7 
TOTAL flip PEST DUALS - EXTPRCTIDN •: 
p f l R T = 7 , 7 3 3 F + 0 0 NDX = 5 . 3 4 3 E + 0 1 i 

S = £ . £ 7 6 E + 0 7 E L E C = 1 . 9 5 7 E + n 7 H E L E C = 1 . 956E-^06 

LES:> 
DX = l . 6 6 £ E + 0 0 H C = 3 . 9 3 0 E - 0 1 C D = 6 . c :93E+00 

flLD = b . 3 4 5 E - 0 1 • f l C D = l . 0 3 0 E - 0 4 H M E T = 3 . 1 7 5 E - 0 5 
TDTRI. S D L I D S - EKTRRCTIDN CLBS:' 
S n L I D S = 3 8 3 £ 6 , 6 
TDTRL I.IRTER REST BURLS - EXTPRCTIDN CLBS.) 
CYRN=0. 0 ns.b= '9. 0 4 O E - 0 3 TS 
TFE = t . 5 7 3 E - 0 3 D F E = 9 . 0 9 6 E - 0 3 ZM 
CDD =: " : .318E + 00 CLI = 0 . 0 TD 
APS = 0 . 0 CD = 0 . 0 
TOTAL R I P PESIDLI f lLS - MFGCLBS> 
P f l R T = 1 . 0 5 8 E + 0 1 NDX = 4 . 0 6 1 E - 0 1 
GFL = 1 . 7 8 6 E - 0 1 PFL = 1 . 5 £ 3 E - 0 1 
OPG = 8 . 8 1 9 E + 0 0 S F I D E = 6 . 3 7 S E - 0 1 
TDTRL SDL IDS - MFGCLES::-
S n L I D S = 7 1 3 . 6 
TDTRL MflTER RESIDURLS - MFGCLES) 
RMM = 1 . 4 1 5 E - 0 1 CYRN = £ . 4 7 ' 9 E - 0 £ 
SF I r i F = 3 . 3 4 6 E - 0 4 FL I DE= 1 . 3 4 4 F - 0 1 
PB = 9 . 0 6 4 E - H 5 MN = 0 . 0 
TDS = 7 . £ 9 3 E - 0 1 BOD = £ . 97. ' ; ;E-0£ 
NT = 0 . 0 DTH = 0 . 0 
TDTRL Bf lTTERY ETU EY FUEL TYPE 
CORL=M.0 P E T = 0 . 0 GR 
DTH = 0 . 0 T n T = 0 . 0 

S = £ . 1 3 5 E + 0 0 S F I D E = 8 . l £ £ E - 0 6 F L i r i E = l . 4 8 5 E - 0 3 
= 7 . 8 3 £ E - 0 6 PE = 9 . 0 7 7 E - 0 6 MN = 4 . 5 3 5 E - 0 3 

S = 1 . £ 1 7 E + 0 1 BOD = 1 . 9 7 7 E + 0 0 HMET = 3 . ' ? S 4 E - 0 4 

S D X = 3 . 9 7 1 E + O 0 HC = 1 . 1 7 4 E + 0 1 CD = £ . 9 1 6 E + 0 1 
R M M = £ . 0 3 1 F - M £ H N E T = £ . 1 7 4 E - 0 3 R L D = 1 . 0 6 5 E - 0 S 

D?:G = £ . 9 9 6 E - 0 £ P H E N = 3 . 9 0 7 E - 0 3 TSS = 4 . 6 3 1 E - 0 1 
T I = 0 . 0 2H = t . 5 5 4 E - 0 3 N I T R = 1 . £ 3 4 E - i : i £ 
CDD = 3 . 4 3 6 E - 0 £ RL = 1 . 4 n 4 E - 0 £ CU = 4 . 0 1 3 E - 0 5 
H M E T = 1 . 3 5 4 E - 0 £ MD = 0 . 0 ARS = 0 . 0 

S= 0 . 0 E L E C = 0 . 0 HELEC= 0 . 0 



Table B.96 Mini Auto - Diesel Engine Energy and Res idua l s , 
1990, Technology Set A 

TDTflL ETLI EY FUEL TYPE 
C0fl l-=9.019E+06 PET=3.957E+06 GRi= l .174E+07 ELEC=1.036E+07 HELEC=7.132E+05 
OTH =3.334E+ 05 TDT=3.6 0 3E+ 07 
TOTAL RIP PESIDLIflLS - EXTPflCT IDH CLBS) 
pf lpT=4.751E+00 NDX =3.539E+01 SDX =9 .555E-01 HC=£.743E-01 Ca=3.917E+00 
flLD =3 .5O£E-0 l DflCD=1.059E-04 HMET=£.415E-03 
TOTflL SDLIDS - EXTRflCTION CLBS:' 
SDLIDS= £ 5 4 6 3 . 6 
TDTRL MflTFP RESIDUALS - EXTRACTIONCLBS> 
CYflM=0.0 DM.:G=5. 338E-03 TSS=1. a lbE + OO SFIDE=1 .445E-05 FLIDE=8. 193E-04 
TFE = l . 0 4 3 E - 0 £ DFE=6.053E-05 ZN =1 .031E-05 PE =1 .454E-05 NN =3 .OOlE-03 
CDD =1.830F+00 CLI = 0 . 0 TDS=b.7a5E+00 BDD =1.091E+00 HMET =£ .££7E-04 
RF'S = 0 . 0 CD = 0 . 0 
TOTflL RIP RESIDURLS - MFGCLBS) 
PftPT=5.666E + 00 NDX =£.£55E-01 SaX=£. 5£lE + 00 HC =6.756E+00 CO =1.9£7E + 01 
GFL =6.£70E-0£ PFL =5.194E-0£ RMM=1.774E-0£ HMET=£.994E-0£ RLD=1.y65E-0S 
ORG =4.885E+00 SFinE=3.7'?8E-01 
TOTAL SDLIDS - MFGCLES) 
SnLIDS= 418.9 
TOTRL I.IATER RESIDUALS - MFGCLBS:) 
AMM =9 .386E-0£ CYAN =1 .64£E-0£ DSG = l . S 9 5 E - 0 £ PHEN=£.550E-03 TSS =£.61SE-01 
S F i r E = £ . 0 3 8 E - 0 4 FL IDE=5.049E-0£ TI = 0 . 0 ZM = 1 . 0 0 3 E - 0 3 NITR=7,904E-03 
PB =5 .9a3E-05 MN = 0 . 0 CDD =£ .£68E-0£ RL =1 .0S5E-0£ CU = 3 . 1 U l E - 0 5 
TDS: =4 . £98F-01 BDD =1.65OE- 0£ 
NI = 0 . 0 DTH = 0 . 0 
TOTRL BflTTERY ETU BY FUEL TYPE 
COHL = 0 . 0 PET=0. 0 Gi 
DTH = 0 . 0 TnT=0.0 

DiJG = l . S 9 5 E - 0 £ 
TI = 0 . 0 
CDD =£ .£68E-0£ 
HMET=8.064E-03 

= 0.0 ELEC 

PHEN=£.55 0E-0:5 
ZM 
RL 
MO 

:;=o. 

= 1 . 0 0 3 E - 0 3 
=1 .0S5E-02 
= 0. 0 

TSS =i 
NITR= 
CU = 
RRS = 

0 HELEC=0.0 



Table B.97 Mini Auto - Diesel Engine Energy and Residuals, 
2000, Technology Set A 

TOTAL 
C0RL=7 
OTH =1 
TDTRL 
Pf lPT=3 
RLD =£ 
TDTflL 
SDL IDS 
TDTRL 
r:YRN=n 
TFE =6 
'"OD = 1 
RRS = 0 
TOTAL 
p f lRT= ' : 
GFI. = f 
OPG =^ 
TOTAL 
SDL IDS 
TOTAL 
AMM = 
SFIDE= 
PP 
TDS = 
N I 
TOTfl l . 
cnAL=o 
DTH = 0 

ETI.I EY FUEL TYPE 
. e f l S E + O b P E T = 3 . 4 7 £ E + i : i 6 6RS=1 . 1 3 0 E + 0 7 E L E C = 1 . 0 2 0 E + 0 7 H E L E C = 7 . IS IE+O 'S ' 
. 9 4 8 E + 05 TnT=::-;. 3 8 1 E + 07 
RIP PESTDURLS - EXTRACTION CLES:) 
.71OE+OO NDX =£.600E+01 SDX =7.840E-01 HC=£.004E-01 CD=5.OSOE+OO 
.96SE-01 DRCD=6.R3£E-05 HMET=1.950E-03 
SOLIDS - EXTRACTION CLES:) 
= 18810.£ 
MRTER RESIDUALS - EXTRACTION (LBS.) 
.0 0.':!.:G=5.34£E-04 TSS=9. 719E-01 SFIDE=1. 016E-05 FLIDE=:5.723E-04 
.634F-03 DFE=£.363E-03 ZM =6.793E-06 PB =9.646E-Ci6 MN =£.c:04£-O3 
.553E+00 CU =0.0 TDS=3.358E+00 EQD =9.£39E-01 HMET =£.464E-05 
,0 CD =0.0 
AIR RESIDUflLS - MFGCLES) 
.047E+00 NOX =1.703E-01 SaX=l.973E+00 HC =6.440E+00 CD =1.418E+01 
.131E-03 PFL =b.973E-0£ ftMM=l.£0£E-0£ HMET=£.£18E-0£ RLD=1.065E-O8 
.170E+00 SFIDE=3.££6E-01 
SDLTDS - MFGCLES) 

343.4 
MflTFP RESIDUflLS - MFGCLES) 
4.609E-03 CYflM =9.415E-04 a:i:G =7.441E-03 PHEN=1.736E-04 TSS =3.736E-0£ 

3E-03 1.831E-04 FLIDE=1 
4.436E-05 MN 
l.£55E-0t BDD =4 
0. 0 OTH =C 
ERTTEPY BTU EY FUEL TYPE 
0 PET=0.0 GRS=0.0 
0 TOT=0.0 

TI = 0. 0 ZN = 7. 483E-04 NITR=5. 901E-O'-
1.0 CDD =1.765E-07 RL =0.0 CU =0.0 

'4E-03 HMET=6.854E-03 MD =0.0 RRS =0.0 
1. 0 

ELEC=0.0 HELEC=0.0 



Table B.98 Mini Auto - Diesel Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

- E X T R f l C T I D N ( L B S ) 
3 9 7 E - 0 4 T S S = 1 . 0 9 1 E + 0 0 
5 6 8 E - 0 3 ZM = 5 . 0 3 1 E - 0 6 
0 TDS=3 .693E+OO 
0 

TDTflL ETU EY FUEL TYPE 
C O f l L = 7 . 8 3 8 E + 0 6 P E T = 4 . 3 9 3 E + 0 6 G A S = l . c 
PTH = £ . 3 5 a E + 0 5 T D T = 5 . 7 5 3 E + 0 7 
TOTAL flip RESIDUf lLS - EXTRACTIONCLBS) 
P A P T = 4 . 0 3 4 F + 0 0 NOX = £ . 7 3 3 E + 0 1 SOX =3 
A I D = 3 . 3 6 4 E - 0 1 D R C D = 5 . 7 9 5 E - 0 5 HMET=1 
TOTAl. SDLIDS - EXTRACTION CLBS) 
SDL IDS= 1 9 7 £ 8 . 8 
TOTflL MflTEP RESIDUf lLS 
CYf lN=0 . 0 D.'::.:G=4 
TFE = b . 9 7 5 E - 0 3 DFE=£ 
COD = 1 . 7 6 0E + 0 0 CU =0 
ARS = 0 . 0 CD =0 
TOTfll flip RESIDUf lLS - MFGCLES) 
p f l p T = 5 . O a 7 E + 0 0 NOX = 1 . 9 1 9 E - 0 1 
GFL = 7 . 5 1 3 E - 0 £ PFL = 6 . 3 9 6 E - 0 £ 
ORb = 5 . 8 5 P E + 0 0 S F I D E = 3 . £ 5 3 E - 0 1 
TDTf lL SOLIDS - MFGCLBS) 
S a L I D S = 3 5 4 . 7 
TOTAL MflTER RESIDLIRLS - MFGCLBS:) 
RMM = 4 . 8 4 £ E - 0 3 CYflN = 1 . 0 £ 4 E - 0 3 
SF T D F = 1 . 9 1 8 E - 0 4 F L I D E = 1 . 3 8 OE-0£ 
PE = 4 . 7 6 9 E - 0 5 MN = 0 . 0 
TDS = l . £ 9 3 E - 0 t BOD = 5 . 3 5 9 E - 0 3 
N I = 0 . 0 DTH = 0 . 0 
TOTRL BATTERY ETU BY FI.IEL TYPE 
CDAL = 0 . 0 P E T = 0 . 0 G H S = 0 . 0 
OTH = 0 . 0 T D T = 0 . 0 

3E+07 ELEC=1.135E+07 

749E-01 HC=£.055E-Ol 

776E-03 

HELEC=8 

CD=3.£6 

i i £3E+05 

S F I D E = 6 . 7 5 7 E - 0 6 
PE = 6 . 7 6 6 E - 0 6 
EDD = 1 . 0 4 6 E + 0 0 

F L I D E = 4 . £ 
MN = 3 . 3 
HMET = £ . 4 

SDX=£. 
RMM=1. 

1 0 3 E + 0 0 
1 1 0 E - 0 £ 

HC =7. 

HMET=1. 
149E+00 

636E-0£ 
CD =1. 

RLD=1. 
49 

06 

£lE-04 

17E-03 

4E-05 

-'E+Ol 

5E-08 

DS-b =7.99'9E-03 

TI =0.0 

CDD =1.765E-07 

HMET=6.914E-03 

PHEN=1. 

2N =8. 

RL =0. 

MD 

839E-04 
136E-04 
0 

= 0. 0 

TSS =3. 

NITR=6. 

CU =0. 

RRS =0. 

95£E-0£ 

446E-0:5 
0 
0 

ELEC=0.0 HELEC=0.0 



Table B.99 Mini Auto - Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TOTAL BTI-I BY FUEL TYPE 
C n R L = 6 . 0 0 6 E + 0 6 P E T = 3 . 5 3 9 E + 0 6 
OTH = £ . 1 0 6 F + 0 5 T 0 T = 3 . 0 1 9 E + 0 7 
TOTAL R I R RESIDUALS - EXTRRCTIDMCLBS 
PF ipT=3. 3 5 8 E + 00 MDX = £ . £ £ 1E+01 SDX 
RLD = . 3 . 8 9 8 E - 0 1 0 f l C D = 3 . 6 9 1 E - 0 5 HMET 
TOTAL S D L I D S - EXTRf lCTIONCLBS> 
S n L I D S = 1 6 0 1 8 . 9 
TOTRL MRTER RESIDURLS 
C Y R N = 0 . 0 Oi:;.G=3 
TFE = 5 . 6 6 8 E - 0 3 DFE=£ 
COD = t . 5 1 6 E + 0 0 CU = 0 
FlPS = 0 . 0 CD = 0 
TOTfll flip RESIDUf lLS -
PFlPT=4. ££8E+00 NOX 

GRS=t.050E+07 ELEC=9.4n£E+06 HELEC=6.076E+05 

. 4 4 9 E - 0 1 
, 3 '9 '9E-03 

H C = 1 . 6 3 1 E - 0 1 Ca=c: . 7 0 9 E + 0 0 

- EXTR 
. 08OE-
. 1 4 8 E -

ACTIDNCLBS) 
:i4 T S S = 9 . 3 £ 6 E - 0 1 

ZN = 5 . 3 3 8 E - 0 6 
T D S = 5 . 1 8 3 E + 0 0 

. 0 
MFG CLES 

= 1 . 6 5 1 E - 01 
,T;FL = 6 . 4 £ 8 E - 0 £ PFL =5.48 0E-0£ 

PPG =5.037E+O0 SFTDE=£.73JE-01 

TDTAL SDLTDS - MFGCLES) 

SOLIDS= £9£.8 

TOTRL MATER RESIDURLS - MFC 

SDX= 
RMM= 

RMM = 5 
S F U i E = 1 
PB =3 
TDS =1 
N I = 0 
TDTRI 
CORI- = 

9 3 3 E - 0 3 
5 6 1 E - 0 4 
9 3 4 E - 0 5 
0 6 6 E - 0 1 
0 

ERTTEPY 
M. 0 

CLES> 
5 7 4 E - 0 4 
1 3 3 E - 0 3 

DS:G 

TT 
CDD 

HTH = 0 . 0 

CYRN = 8 . 
F L I D E = 1 . 
MN = 0 . 0 
BOD = 4 . 6 1 £ E - 0 3 HMET= 
OTH = 0 . 0 

BTU BY FUEL TYPE 
P E T = 0 . 0 G R S = 0 . 0 
T D T = 0 . 0 

:"?E + 0 0 
i 9 E - 0 3 

5 7 0 E -
0 
7 6 5 E -
8 1 OE-

SFIDE=3.78£E-06 

PB =4.c:4uE-06 

BDD =9.01£E-01 

HC =6.097E+00 
HMET=1.075E-0£ 

FLIDE=3.636E-04 

MN =l.SS3E-03 
HNET =£.087E-05 

CD =1.£17E+01 

RLD=1.065E-03 

03 

ELEC 

PHEN=1. 
ZN =6. 

RL =0. 
ND =0. 

= 0. 0 

512E-

71'?E-

0 
0 

-04 
-04 

TSS =3. 

NITR=5. 

CU =0. 

RRS =0. 

HELEC=0.0 

£9 
33 

0 
0 

4E-
3E-

•Oc! 

-03 



Table B.lOO Mini Auto - Diesel Engine Energy and Res idua l s , 
1990, Technology Set C 

TDTRL BTU EY FUEL TYPE 
C D A L = 1 . 1 9 4 E + 0 7 P E T = 3 . b 3 9 E + 0 P . G A S = 1 . 0 3 4 E + 0 7 E L E C = 1 . M 3 3 E + 0 7 H E L E C = 4 . A 3 0 E + 0 5 
HTH = £ . 4 3 4 F + 0 5 T n T = 3 . 6 9 7 E + 0 7 
TOTflL A I R RESIDUALS - EXTRf lCTIONCLBS) 
P A P T = 5 . 3 7 £ E + 0 0 NOX = 4 . £ 0 4 E + 0 1 SDX = 1 . 0 £ 9 E + O O H C = 3 . 4 5 7 E - 0 1 C D = 4 . 4 7 n E • ^ 0 0 
fll.D = 3 . 6 5 0 E - 0 l 0ACD=1 . 7 3 0 E - 0 4 HMET=3. 01 7 E - 0 3 
TOTAL SOLIDS - FXTRACTIDNCLESJ 
SOLIDS= 30 5 3 3 . 4 
TDTflL. MflTER RESIDUf lLS - EXTRf lCTION CLBS.) 
C Y f l N = 0 . 0 0 : : ; G = 3 . 7 5 7 E - 0 3 TSS = t . S O O E + O O S F I D E = 1 . 3 3 9 E - 0 5 F L I D E = 8 5 3 4 E - n 4 
TFE = 1 . 3 4 1 F - o a D F E = 7 . 1 7 4 E - 0 3 Z N = l . £ 3 6 E - 0 5 PE = 1 . 6 9 1 E - 0 5 MN = 3 . 5 6 5 E - n 3 
COD = 1 . 9 0 7 E + O 0 C U = 0 . 0 T D S = 5 . S 0 5 E + 0 0 BDD = 1 . 1 3 8 E + 0 0 HMET = 1 . 5 f l 5 E - 0 4 
flpS = 0 . 0 CD = 0 . 0 
TOTflL AIR RESIDUflLS - MFGCLBS.) 
PRRT=5.808E+00 NOX =£.076E-01 SOX=£.651E+00 HC =5.08£E+00 CQ =£ £6ftE+01 
GFL =4.319E-03 PFL =5.457E-0£ RMM=£.6£9E-0£ HMET=3.5£4E-0£ RLD=t„065E-OS 
OPb =5.089E+ 0 0 SFIDE=4.879E-01 
TOTRL SDLIDS - MFGCLES) 
SOLIDS= 45 0.0 
TDTRL MRTER RESIDURLS - MFGCLES;' 
RMM =1.117E-01 CYflN =1.951E-0£ Of:.:G =t. 974E-0£ PHEN=5. 001E-n3 T̂ 7-T=i •:.£P,E-01 
SFIDE=£.£05E-04 FLIDE=3.73.3E-02 TI =0.0 ZN =1.074E-n3 NI TP=fl. 451E-n3 
PE = 6 . 4 £ 7 E - 0 5 MN = 0 . 0 CDD = t . 3 8 7 E - 0 £ flL = 3 . 180E-0 :3 Qll = 9 . n85E-H« i 
TDS = . - ' . 9 7 3 E - 0 1 EDD = 1 . 0 6 1 E - 0 £ H M E T = 1 . 034E- i : i £ ND = 0 . 0 H R ^ = 0 0 
NI =0.0 DTH =0.0 
TOTRL ERTTEPY BTU BY FUEL TYPE 
COflL = 0.0 PET=0.0 GRS=O.Ci ELEC=0. 0 HELEC=0 0 
OTH =0.0 TDT=0.0 •"• 



Table B.lOl Mini Auto - Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTRL ETU BY FUEL TYPE 
CDRL=1.038F+07 PET=4.178E+06 
OTH = £ . t 1 6 E + 0 5 TnT=3.93£E+07 
TOTRI. RIP RESIDUALS - EXTPflCTIDN CLBS) 
pf:|C.T=4.746E+00 NOX =3.565E+01 SDX =9.488E 
piLD = 3 . 4 6 1 E - 0 t Of lCD=l .£01E-04 HMET=c:.301E 
TOTflL SOLIDS - EXTPRCTIDNCLESJ 
SnLIDS= £ 5 6 4 3 . £ 

GRS=1 . £65E+07 ELEC=1. 094E+07 HELEC=9. 740E+0'^ 

•01 
• 0 3 

HC=£. L 7E-01 CU=3.9££E+ 0 0 

TOTflL MflTER RESIDUflLS 
r:','HM=0, 0 n;:;.:G=5 
TFE =1.05tE-0£ DFE=6 
COD =1.809F+00 CU =0 
RR:S =0. 0 CD =0 
TOTflL flIR RESIDUfll S -
PHPT=6.379F+00 NOX 
GFL =8.95OE-03 PFL 
pph =4.8£6E+0 0 SFIDE 

- EXTRACTIONCLBS) 
,5--: ;;cr_03 TSS= 1 . £06E+ 00 
ri7SF_iy3 ZN =9 .146E-06 

,0 TDS=6.654E+00 
, 0 
MFGCLES) 

=£.££9E-01 
=7. 5'90E-0£ 
=3.784E-01 

SFIDE= 
PB 
BDD = 

, £aOE-05 
, £58E-05 
,079E+00 

FLIDE=8 
MN =3 
HMET =£ 

098E 
0££E 
£OSE 

sax=£ 
HMM= 1 

.51£E+00 

.9 54E-0£ 
HC =6. 
HMET=£. 

'1 '9E+0 0 
>£'9E—0£ 

CO =1 
ALD=1 

.933E+ 

.065E-

04 
0 3 

-04 

01 

TOTflL SOLID 
SDLTDS= 
TDTHL MATFP 

LBS) :: - MFC 
436.4 
RESIDUALS 

AMM =9.458E-
7FIDF=l.991E-
PB =5.633E-
TDS =4.3 04F-
MT =0.0 
TOTRL BflTTERY 
CDRI.=0. 0 
nTH =0.0 

MFC 
1.6; £ CYRN 

4 FLIDE=6 
5 MN = 0 
1 BDD =1 

DTH =0. 
ETU BY FUEL 

PET=0.0 
TOT=0.0 

CLES> 
4E-03 

404E-03 
0 
635E-0£ 
0 
TYPE 

nS:G =1 
TI =0 
COD =1 

856E-
0 
794E- 0£ 

HMET=8.033E-03 

PHEN=£ 
ZN =9 
RL =6 
NO =0 

565E-03 
5:39E-04 
, 995E-03 
. 0 

TSS =c 
NITR=7 
CU =1.99 
RRS =0.0 

8E-i:il 
5E-03 
3E-05 

i,plS=0. U ELEC=0.0 HELEC=0.0 



Table B.102 Small Auto - Diesel Engine Energy and Residuals 
1980, All Technology Sets 

EXTRf lCTIDNCLB' 
TSS=1. 
ZM = 1 . 
TDS=5. 

TDTRL ETLI BY FLIEL TYPE 
r:OflL = l . £ 4 3 E + 0 7 P E T = 5 . ^ ^ l E + O b GRS = 1 . 0 
PTH = 3 . 4 9 £ E + 0 5 T a T = 3 . 8 7 9 E + 0 7 
TOTflL flip PESIDLIf lLS - EXTPRCTIDN CLBS.) 
P H P T = 5 . £ 7 4 F + 0 0 MDX = 4 . 0 4 5 E + 0 1 SDX =1 
A ! D = 3 . 7 0 7 E - 0 1 a f l C D = 1 . 4 7 6 E - 0 4 HMET=£ 
TOTAL SOLIDS - EXTPf lCTIDNCLBS) 
SOLIDS= 3 9 1 6 3 , 4 
TOTAL MATEP RESIDUflLS 
C Y A N = 0 . 0 0 ;:;.• G = 3 . 7 £ £ E - 0 : 
TFE = 1 . 1 9 3 E - 0 £ D F E = 6 . 9 0 0 E - 0 1 
COD = l . ' 9 57E+0 0 CLI = 0 . 0 
ARS = 0 , 0 CD = 0 . 0 
TOTflL A I R RESIDUALS - MFGCLES) 
P R P T = 5 . 4 9 0 E + 0 0 MOX = £ . 1 0 5 E - 0 1 
'"^FL = 3 . 6 £ 5 F - 0 £ PFL = £ . 8 3 3 E - 0 £ 
ORG = 5 , 1 6 5 F + O 0 S F I D E = 4 . 8 3 8 E - 0 1 
TDTflL SDLTDS - MFGCLBSJ' 
SDLIDS= 4 3 5 . 6 
TDTfl l MflTEP RESIDUALS - MFGCLBS> 
RMM = t . 0 7 4 E - 0 1 CYAN = 1 . 8 7 7 E - 0 £ 
7 F I D E = £ . £ 0 7 E - 0 4 F L I D E = 3 . 3 6 £ E - 0 £ 

MN = 0 . 0 
BOD = l . u 7 5 E - 0 £ 
OTH = 0 . 0 

9E + 07 ELEC=1.087E+07 HELEC=4.618E+05 

031E+OO 
881E-03 

HC = .£46E-01 

3 05E+0 0 
105E-05 
891E+OO 

SFIDE=1, 
PB =1. 
EDD =1. 

144E-05 
483E-05 
156E+00 

FLIDE=8 
MN =3 
HNET =1 

. 66'9E-04 

.43OE-03 

.597E-04 

SDX=c 
RMM=i: 

j75E+00 
i:£lE-u£ 

HC =5.055E+00 
HNET=3.139E-0£ 

CD =£. 
RLD=1. 

191E+01 
065E-03 

PE =P,,44aE-05 
TDS =£.949E-01 
Ml =0.0 
TDTRL ERTTERY ETU BY FUEL TYPE 
CDAL=0.0 PET=0.0 GRS 
OTH =0.0 TOT=0.0 

Di>:G =1 .95£E-0£ 
T I = 0 . 0 
CDD =1 .516E-0£ 
HMET=1.0£5E-0£ 

PHEM=£.899E-03 
ZN 
RL 
MD 

= 0. 0 ELEC=0. 

= 1 . 0 8 I E - 0 3 
=4 . U 7 E - 0 3 
= 0. 0 

TSS = 1 . 9 1 7 E - 0 1 
N ITR=8 .5£0E-03 
CU = 1 . 1 7 6 E - 0 5 
RRS = 0 . 0 

0 HELEC=0.0 



Table B.103 Small Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TDTRL BTU EY FUEL TYPE 
C a A L = 1 , 0 0 3 E + 0 7 P E T = 4 . 4 0 4 E + 0 6 
OTH = £ . 5 9 3 E + 0 5 T n T = 4 . 0 0 7 E + 0 7 
TDTRL R I R RESIDURLS - EXTRRCTIDM'LBS:) 
P H P T = 5 . £ 8 3 E + 0 0 NOX = 3 . 9 3 £ E + 0 1 SOX = 1 . 0 6 3 E + 0 0 
ALD = 3 . 8 9 9 E - 0 1 D f l C D = t . 1 7 2 E - 0 4 H M E T = £ . 6 7 7 E - 0 3 
TOTflL SDL IDS - EXTRACTION CLBS:) 
SOLTDS= £ 8 £ 8 9 . 6 
TOTf l l . MflTFP RESIDUf lLS - EXTPflCTTDM CLES> 

G f l S = l . 5 0 b E + 0 7 E L E C = 1 . 1 5 £ E + 0 7 H E L E C = 7 . 9 £ 9 E + 0 5 

H C = 3 . 0 4 5 E - 0 1 c n = 4 . : I'E+OO 

CYflN=0.0 
TFE =1.159E-03 
COD =£.038E+0 0 
ARS =0.0 

DS.G=5.938E-03 
DFE=6.70£E-03 
CU =0.0 
CD =0.0 

TSS=t.353E+00 
ZN =1.139E-05 
TDS=7.488E+00 

SFIDE=1 
RE =1 
BDD =1 

.594E-05 

.606E-05 

,£15E+00 

FLIDE=9 
MN =3 
HMET =£ 

TOTflL flIP RESIDUf lLS - MFGCLBS) 
P H P T = 6 . £ 9 7 F + 0 0 MOX = £ . 5 1 0 F - 0 1 
GFI = 6 . 9 7 1 E - 0 £ PFL = 5 . 7 7 5 E - 0 £ 
ppii ; = 5 . 4 3 9 F + 0 0 S F I D E = 4 . £ t l E - 0 1 
TOTflL SOLIDS - MFGCLES;' 
S D L I D S = 4 6 5 . 6 
TDTf l l . MflTEP RESIDUf lLS - MFGCLES:) 
flMM = 1 . 0 4 5 E - 0 1 C Y f l M . = 1 . 8 £ 4 E - 0 £ 

SDX=£ 
flMM= t 

80£E+O0 
.965E-0£ 

HC =7 
HMET=3 

,517E+0C 
. 308E 

:i CD =£. 
RLD=1. 

.l££E-04 

.335E-03 

.479E-04 

14£E+01 
065E-08 

F L I D E = 5 . 6 1 4 E - 0 £ 
MN = 0 . 0 
EDD = 1 . 8 3 7 E - 0 £ 
DTH = 0 . 0 

TDTAl. BATTERY ETU BY FUEL TYRE 
C O A L = 0 . 0 P E T = 0 . 0 GF 
OTH = 0 . 0 T D T = 0 . 0 

S F I B E = £ . £ 6 7 E - 0 4 
PE = 6 . 5 8 4 E - 0 5 
TDS = 4 . 7 R 3 E - 0 t 
N I = 0 . 0 

D«.:G =£. 107E-02 
TI =0.0 
CDD =£.5£3E-0£ 
HMET=S.960E-03 

PHEN=£.834E-03 
2N 
RL 
MO 

=0.0 ELEC=0. 

= 1. 115E-03 
=1.£07E-0£ 

= 0. 0 

TSS =£.911E-01 
NITR=8.7S7E-0:3 
CU =3.447E-05 

RRS =0.0 

0 HELEC=0.0 



Table B.104 Small Auto - Diesel Engine Energy and Residuals, 
2000, Technology Set A 

GflS=l.£6OE+0 

i ; 

TDTRL ETI.I EY FUEL TYPE 
CDflL=8.7£3E+06 PET=3.871E+06 
OTH =£.17£E+05 TDT=3.770E+07 
TDTRL flip PESIDLIflLS - EXTPflCTIDN CLES 
P H P T = 4 . 1 3 6 E + 0 0 MDX =£.893E+01 SDX 
flLD =3 .310E-01 DflCD=7.609E-05 HMET 
TOTAL SDLIDS - EXTRACTIDNCLBS) 
SOLIDS= £0969 .5 
TDTAL MflTER RESIDUALS - EXTRflCTION CLBS:) 
CYflN= 0. 0 Df!.:G=5. 949E- 04 TS S=1 . 084E+00 
TFE =7 .396E-03 DFE=£.635E-03 ZN =7 .570E-06 
COD =1.731E+00 Cl-I =0.0 TDS = 5.633E+O0 
HPS =0.0 CD =0.0 
TDTflL flip PESTDURLS - MFGCLBS) 
PART=5.6£7E+00 NDX =1.899E-01 
GFL =9.065E-0£ PFL =7.775E-0£ 
ORG =5.766E+ 0 0 SFIDE=3.596E-01 
TDTRL SOLIDS - NFG CLBS.) 
SOLTDS= 383.8 
TOTfll. MflTFP RESIDUALS - MFGCLES:) 
RMM =5.138E-03 CYflN =1.05OE-03 
SFIDE=£.030E-04 FLIDE=1.4SbE-0£ 
PE =4.946E-05 MN =0.0 
TDS =1.399E-0t BDD =5.3£4E-03 
NI =0. 0 DTH =0.0 
TOTRL ERTTEPY ETLI BY FUEL TYPE 
CDfll. = 0. 0 PET=0. 0 Gi 
OTH = 0 . 0 TDT=0.0 

07 

:E-
:E-

01 
0 3 

ELEC 

HĈ  

= 1. 

=£. 

. 13' 

£:3: 

7E+07 

3E--01 

HELEC=7.973E+05 

CQ=3. :367E+00 

SDX=£.199E+00 
flMM=1.339E-0£ 

SFIDE=l.130E-U5 
PE =1.074E-05 
BDD =1.03OE+OO 

1 HC =7.1S3E+00 
HMET=£.470E-0£ 

FLIDE=4.15£E-04 
NN =£.457E-03 
HMET =£.747E-05 

CD =1.5S0E+01 
RLD=1.065E-08 

D*;.:b =8.£96E-03 
TI =0.0 
CDD =1.765E-07 
HMET=7.641E-03 

PHE 
ZN 
RL 
MD 

=0.0 ELEC=0. 

;N=1.9£5E-

=8.34: 
= 0. 0 
= 0. 0 

0 

SE-
-04 TSS =4.165E-02 
-04 NITR=6.580E-03 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.105 Small Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

TOTRL ETI.I BY FUEL TYPE 
C n f l l - = 8 . 7 4 4 E + 0 6 P E T = 4 . 7 8 5 E + 0 6 
OTH =,:='. 6 3 8 E + 0 5 T a T = 4 , 1 8 5 E + 0 7 
TOTflL A I R PESTDURLS - EXTRf lCTIONCLBS) 
p p P T = 4 . 4 f t f t F + 00 MOX = 3 . 0 5 0 E + 0 1 SOX = 9 . 7 5 c : E 
fll D = 3 . 7 4 9 E - 0 1 D H C D = 6 . 4 9 5 E - 0 5 H M E T = 1 . 9 8 S E - i 
TOTflL SOL IDS - EXTPf lCTIDNCLES) 
S D L I D S = £ 3 0 1 5 . 9 

MflTFP RESIDUALS - EXTRACTION CLBS;-
nK . .G=4 .814E-04 TSS = l . £ 1 6 E + 0 0 
D F E = £ . 8 6 4 E - 0 3 ZN = 5 . 6 4 5 E - 0 6 
CU = 0 . 0 T r i S = 4 . 1 1 6 E + 0 0 
CD = 0 . 0 

- MFG<LBS> 
= £ . 1 3 9 E - C 

G R S = t . 4 4 1 E + 0 7 E L E C = l . £ 6 5 E + 0 7 H E L E C = 9 . 8 3 8 E + U 5 

01 HC . £ 9 5 E - 0 1 C D = 3 . 6 3 8 E + 0 0 

TOTfll 
C Y f l N = 0 , 0 
TFE = 7 . 7 8 4 E - 0 3 
CDD = 1 . 9 6 3 E + 0 0 
PI PS = 0 . 0 
TDTAL R I R RESIDUALS 
p F ) p - r = 5 . 6 7 5 F + 00 NOX 

SFIDE=7 
PE =7 
EDD =1 

, 6 0 7 F - 0 6 F L I D E = 4 . 7 0 4 E - 0 4 
. 6 0 3 E - 0 6 MN = £ . 5 8 6 E - 0 3 
. 1 6 6 E + 0 0 HMET = £ . 7 7 £ E - 0 5 

GFL =8.377E-0£ PFL =7.13£E 
OPG =6.5££E+0 0 SFIDE=3.6£9E 
TOTAL SDLIDS - MFGCLBS;. 
SDLTDS= 395.8 
TDTAL MflTER RESIDUf lLS - MFbCLE; 
flMM = 5 . 4 0 4 E - 0 3 CYflN = 1 . 1 4 £ E - I 

SDX=£. 
RMN=t . 

:346E+0 0 
£ 4 £ E - 0 £ 

HC 
HMETi 

= 7 . 9 6 9 E + 0 0 
= 1 . 8 3 6 E - 0 £ 

CD = 1 
RLD=1 

, 6 6 9 E + 0 1 
. 0 6 5 E - 0 3 

F L I D E = 1 . 5 3 9 E - 0 a 
MN = 0 . 0 
BOD = 5 . 9 7 £ E - 0 S 
DTH = 0 . 0 

TDTf l l ERTTERY BTU BY FUEL TYPE 
C O R L = 0 . 0 P E T = 0 . 0 C 
DTH = 0 . 0 T O T = 0 . 0 

S F 1 D E = £ . 1 4 O E - 0 4 
PB = 5 . 3 £ l E - 0 5 
TDS = 1 . 4 4 £ E - 0 1 
N I = 0 . 0 

a!i:G =8.9£4E-u3 
TI =0.0 
CDD =1.765E-07 
HMET=7.714E-03 

PHEN=£.0^ 
ZN =9.07 
RL =0.0 
NO =0.0 

=0.0 ELEC=0.0 

lE-
7E-

-04 TSS =4.403E-0£ 
-04 NITR=7.190E-03 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.106 Small Auto-Dlesel Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TOTflL ETU BY FUEL TYPE 
COflL=b.681E+06 PET=3,944E+06 C 
OTH =£.343F+05 TDT=3.361E+07 
TOTAL RIP RESIDUALS - EXTPACTIOr 
pf lPT=3.739E+00 HOX =£.471E+01 
RLD =3 .£30E-01 DRCD=4.077E-05 
TOTAL SOLIDS - EXTRACTIONCLBS> 
SDLTDS= 17834.5 
TOTAL MATER RESIDUALS - EXTPRCTI 
CYAN=0. 0 0S.:G = 3 .40£E-04 1 
TFE = 6 . 3 07E-0 5 DFE=£.39aE-0 3 i 
COD =1.690E + 00 CLI = 0 . 0 I 
PI PS =0. 0 CD =0. 0 
TOTAL AIR RESIDUALS - MFGCLES*) 
P ( H P T = 4 . 7 0 6 E + 0 0 NOX =1 .840E-01 
GFL =7 .158E-0£ PFL =6 .10£E-0£ 
ORG = 5 . 6 l 5 E + 0 0 SFIDE=3.040E-01 
TOTAL SDLIDS - MFGCLBS) 
SDLIDS= 3 3 5 . 9 
TDTAl. MRTER RFSTDUflLS - MFbCLBS) 

l l 

,:, 
1 

b9E+07 

.3 00E-

.55£E-
-01 
- 0 5 

ELEC=1. 047E+07 HELEC=6. 766E-^05 

H C = 1 . 8 1 4 E - 0 1 CD=3 .017E+ 0 0 

S=l.039E+00 
1 =3.67£E-06 
IS=3. 546E + 0 0 

SFIDE=4.l££E-06 FLIDE=4.053E-04 
PE =4.649E-0b MM =£.096E-03 
BDD =1.005E+00 HMET =£.3££E-05 

SDX=1.956E+00 HC =6.793E+00 CD =1.354E+01 
RMM=8.746E-0: 5 HMET=1.18£E-0£ flLD=l.065E-08 

flMM =4.376E-03 
SFIDE=1.737E-04 
PB =4.367E-05 
TDS =1.186E-01 
NI = 0. 0 

CYRN =9.548E-04 
FLIDE=l.£6£E-0£ 
MN = 0.0 
BDD =5.140E-03 
DTH =0.0 

TDTRL ERTTEPY ETU EY FUEL TYPE 
CDRL=0.n 
DTH =0.0 

PET=0. 0 Î R: 
TDT=0.0 

• &:G =7. 
TI =0. 
CDD =1. 
HMET=6. 

i = 0. 0 

,31£E-03 
. 0 
. 765E-07 
. 463E-03 

PHEN=l.b8 
ZN 
flL 
MD 

ELEC=0. 

=7.47' 
= 0. 0 
= 0. 0 

0 

3E-
9E-

-04 TSS =3.667E-0£ 
-04 NITR=5.937E-U3 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.107 Small Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set C 

TOTRL BTU BY FUEL TYPE 
CDfl!. = l . 3£6E+07 PET=4. 035E+06 
OTH =3.701E+ 05 T0T=4.109E+07 
TOTRL RIR RESIDUflLS - EXTRRCT IDN CLBS.) 
ppPT=5.969F+00 NDX =4.667E+01 SDX =1.144E+O0 
RLD = 4 . 0 b £ E - 0 1 DRCD=1.911E-04 HMET=3.344E-05 
TOTflL SDLIDS - EXTRACTIONCLES> 
SnLIDS= 33658 .3 

- EXTRACTIDNCLBS;' 
. 174E-03 TSS=1.445E+00 
.963E-0 3 ZM =1 .364E-05 
. 0 TDS=6.460E+00 

Gf lS= l . t49E+07 ELEC=1.148E•^07 HELEC=5.475E+05 

HC=3.834E-01 CD=4.966E+00 

TDTflL MRTER RFSIDURLS 
r:YflN=0. 0 0:tG=4 
TFE =1.377E-oa DFE=7 
COD =£.l££F+00 CU =0 
flpS =0.0 CD =0 
TDTflL RIî ' PESTDURLS -
PHPT=b.448F+00 NOX =£ 
|-;FL = 4 . 7 9 7 E - 0 £ PFL =3 

npb =5.663E+0 0 SFIDE=5 
TOTflL SDLIDS - MFGCLBS) 
SDLTDS= 499,7 
TDTAL MflTER RESIDUflLS 
RMM =1.£40E-01 
SFTDE=£.449E-04 
PE =7.141E-05 
TDS =3.30 3E-01 
MI =0.0 

;:FIDE=l 
PE 
EDD 

= 1 
= 1 

.474E-05 

.864E-05 

.£b7E+00 

FLUiE=9.498 
MN = 3 . 9 5 5 
HMET = 1 . 7 6 3 

E-04 
E-03 
E-04 

MFGCLBS) 
i £ . 3 1 0 E - 0 t 

8:J9E-0£ 
431E-01 

SDXi 
RMMi 

=£.944E+00 
=£.9 03E-0£ 

HC 
HMET 

=5.65OE+OO 
= 5. 88'9E-0£ 

CD =£.518E 
RLD=1.065E 

+ 01* 
03 

MFG CLES> 
CYRN =£.166E-03 
FLIDE=4.136E-0£ 
MN =0.0 
EDD =1.181E-0£ 
DTH =0.0 

OhG =£.193E-0£ 
TI =0.0 
CDD =1.543E-0£ 
HNET=1.149E-0£ 

PHEN=3.33£E-03 
ZH =1.194E-03 
RL =3.53IE-03 
MQ =0.0 

TSS = 
NITR=9.3 
CU =1.0 
RRS =0.0 

4 OE-
9£E-
09E-

01 
03 
05 

TOTAL ERTTERY BTU BY FUEL TYPE 
CDflL=0.0 PET=0.0 bA< 
OTH =0.0 TDT=0.0 

= 0. 0 ELEC=0.0 HELEC=0.0 



Table B.108 Small Auto - Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

RS=1.437E+07 ELEC=1.£43E+o; 
TDTAL BTU EY FUEL TYPE 
CDAL=1.189E+07 PET=4.69aE+06 
PTH =£.434F+05 TaT=4.464E+07 
TOTflL flip RESIDUflLS - EXTPRCTIDMCLBS) 
PftPT=5.404E+00 NDX = 4 . 1 1 5 P + 0 1 SOX =1.066E+00 
ALD = 3 . R 5 5 E - 0 1 ' a f lCD=l .487E-04 HMET=£.731E-05 
TDTflL SOLIDS - EXTPR.: T ION (LES> 
SOLTDS= 39613.4 

EXTPflCTIDNCLBS) 

H E L E C = 1 . 1 1 5 E + 0 6 

HC=S 5 0 3 E - 0 1 C:D=4.476E + 00 

TOTflL MflTER RE 
C Y f l N = 0 . 0 
TFF = 1 . £ 1 4 E - 0 £ 
COD = £ . 0 1 4 F + 0 0 
H P S = 0 . 0 

RT 

: IDUflLS 
DS-G=': 
DFE=7 
CU = 0 . 
CD 

-o: 91 4E 
0 1 7 E - 0 3 
0 
0 

TOTAL RTP PFSIDUHLS - MFGCLES;' 
P R P T = 7 . a r 3 F + 0 0 NOX = a . 4 8 6 E - 0 1 
GFL = 1 . 0 3 4 E - 0 1 PFL = 8 . 6 9 o F - 0 £ 
ppi3 = 5 . 3 7 8 E + 00 S F I D E = 4 . 3 5 3 F - 0 1 
TDTflL SOLIDS - MFGCLBS;' 
SOLIDS= 5 0 0 . 6 
TOTRL MflTER RESIDUf lLS - MFGCLBS 
RMM = 1 . 0 9 £ E 
- F T D E = £ . £ 5 1 E 
PE = 6 . 4 £ 5 F 

TDS = 4 . 7 4 6 E 
NT = 0 . 0 
TOTRL BflTTER' 
C O f l L = 0 . 0 
OTH = 0 . 0 T O T = 0 . 0 

TSS=1.35£E+00 SFIDE=1.57£E-05 
ZN =1.140F-05 PB =1.59£E-05 
TDS=7.419E+00 BOD =l.£0£E+00 

SDX=£.878E+00 HC =7.56£E+00 
AMM=£.344E-03 HMET=5.£38E-0£ 

FLIDE=9.016E-04 
MN =3.488E-03 
HMET =£.477E-04 

CD =£.££7E+01 
RLD=1.065E-08 

01 CYRN =1.90'^E-0£ 
04 FLIDE=7.316E-0£ 
05 MN =0.0 
01 BDD =1.8£6E-0£ 

DTH =0.0 
ETU EY FUEL TYPE 

PET=0.0 , GR' 

Dii:G =£. 116E-0£ 
TI =0.0 
CDD =£.0£4E-0£ 
HMET=9.£5£E-03 

PHEN=£.953E-03 
ZN 
RL 
MQ 

S=0.0 ELEC=0. 

=1.085E-03 
=8.0ORE-03 
= 0. 0 

TSS =£.9llE-01 
NITR=8.549E-03 
CU =£.£S8E-05 
RRS =0.0 

0 HELEC=0.0 



Table B.109 Medium Auto - Diese l Engine Energy and R e s i d u a l s , 
1980, All Technology Sets 

TDTRL BTI-I BY FUEL TYPE 
C O R L = £ . 3 9 4 E + 0 7 P E T = 7 . 3 6 9 E + 0 6 
DTH = 4 . 5 9 8 E + 0 5 T D T = 7 . 1 6 0 E + 0 7 
TOTAL RTP RESIDURLS - EXTPRCTIDN CLBS:) 
P H P T = 9 . 7 3 i 5 E + 0 0 NDX = 7 . 4 6 5 E + 0 1 SDX = 1 . 9 0 3 E + 0 0 
HLD = 6 . 8 4 6 E - 0 1 D H C D = £ . 7 3 0 E - 0 4 H M E T = 5 . 3 1 4 E - 0 3 
TOTflL SOLIDS - EXTRACTIDNCLES) 
7 0 L I D S = 5 3 8 1 7 . 1 
TOTflL MRTER RESIDUALS - EXTRACTIDNCLE ' 
CY f lN=0 . 0 D ' :G=6. 
TFE = £ . £ 0 £ E - 0 £ D F E = 1 . 
COD = 3 . 5 7 7 E + 0 0 CU = 0 . 
PPS = 0 . 0 CD = 0 . 
TOTflL RTP PESTDURLS -
p f l P T = l . 0 1 3 E + 0 1 NDX = 
GFL = 6 . 6 9 0 E - 0 £ PFL = 
PRG = 9 . 5 3 8 E + 0 0 S F I D E = 8 . 9 3 1 E - 0 1 
TDTRI- SDLTDS - MFGCLBS) 
S D L I D S = 8 0 4 . 0 
TDTRL I.IRTER PESTDURLS - MFbCLBS; 
flMM = 1 . 9 8 £ E - 0 1 
- F T D F = 4 . 0 7 5 E - 0 4 
PB = 1 . 1 8 9 E - 0 4 
TDS = 5 . 4 4 4 E - 0 1 
N I = 0 . 0 
TOTflL BflTTERY B" 
C O R L = 0 . 0 
OTH = 0 . 0 

G A S = 1 . 9 9 1 E + 0 7 E L E C = £ . 0 0 6 E + 0 7 H E L E C = 8 . 5 £ 3 E + 0 5 

H C = 5 . 9 8 8 E - 0 1 C D = 8 . 0 6 3 F + 0 0 

0 
fl 

MF 

C 

IE 
3E 

GC 

- 0 3 
-0£ 

_ES 
5E-
^E-

TSS 
ZH 
TDS 

—c 
:=1 

:i 1 SDX 
:i£ AMM 

411E+00 
036E-05 
088E+01 

=4. 
=4. 

753E+0C 
£79E-0i= 

SFIDE=2. 
PE =£. 
EDD =£. 

HC =9 
HMET=5 

104E-05 
7£9E-05 
135E+00 

. 3:3£E+00 

.779E-0£ 

FLIDE=1 
MN =6 
HMET =£ 

CD =4. 
RLD=1. 

.601E-03 

.339E-03 

.949E-04 

043E+01 
U65E-08 

CYAN =3.464E-0£ 
FLIDE=6.£05E-0£ 
MN =0.0 
EDD =1.985E-0£ 
OTH =0.0 

U BY FUEL TYPE 
PET=0.0 GR 
TDT=0.0 

D&G =3.6 0£E-0£ 
TI =0.0 
CDD =£.799E-0£ 
HMET=1.89:3E-0£ 

PHEM=5.350E-03 
ZN =1.996E-U3 
RL =7.599E-03 
MD =0.0 

3=0.0 ELEC=0. 

TSS =3.539E-01 
NITR=1.573E-0£ 
CU =£.171E-05 
RRS =0.0 

0 HELEC=U.O 



Table B.l lO Medium Auto - Diesel Engine Energy and Res idua l s , 
2000, Technology Set A 

TOTRL ETU EY FIJEL TYPE 
C 0 P L = 1 . 5 1 3 E + 0 7 F E T = 5 . 8 £ 6 E + 0 6 GA: 
PTH = 3 . 4 0 5 E + 0 5 T 0 T = 5 . £ 8 6 E + 0 7 
TOTAL ATP PESIDLIALS - EXTRACTION 

= 1. :.E + 07 E L E C = 1 . ; OE + 07 H E L E C = 1 . 0 4 5 E + 0 6 

LES) 
SDX =1. 
HMET=3. 

PRpT=6.966E+00 NOX =5.168E+01 
ALD =5.167E-01 DACD=1.513E-04 
TOTfll. SOLIDS - EXTRf lCTION CLBS) 
SOLTDS= 37181.0 
TDTflL URTER RESIDURLS - EXTRflCTIDNCLB 
C; Y fl N=0. 0 0 •'••: G=7. 8 4 0 E - 0 3 T S 
TFE =1.5£4E-0£ DFE=8.8 09E-03 ZN 
COD =£.701E+00 CLI =0.0 TD 
HRS =0.0 CD =0.0 
TOTfll flIR RESIDUf lLS - MFGCLBS) 
P R R T = 8 . 3 8 6 F + 0 0 NOX = 3 . 3 £ 6 E - 0 1 
GFL = 9 . l P ! 7 F - 0 £ PFL = 7 . 6 0 9 E - 0 £ 
ORG =7.£08E+00 SFIDE=5.551E-01 
TOTflL SDLIDS - MFGCLES) 
SOLIDS= 61£.7 
TDTflL MRTER RESIDURLS - MFGCLBS;-

406E+00 
49IE-0 5 

HC=3.99£E-01 CD= 5'9E + 00 

S = 1 . 7 9 1 E + O O S F I D E = 
= 1 . 4 6 6 E - 0 5 PB 

i S = 9 . 9 3 1 E + 00 BOD = 

S D X = 3 . 6 8 9 E + 0 0 HC 
R M M = £ . 5 5 £ E - 0 £ HMET 

£ . 0 3 6 E - 0 5 
:£ . 0 5 9 E - 0 5 
1 . 6 1 1 E + 0 0 

='?. 9 4 0 E + 0 0 
= 4 . £ 5 4 E - 0 £ 

F L n i E = l . £ 0 9 E - 0 3 
MN = 4 . 3 8 4 E - 0 3 
HMET = 3 . £ 8 0 E - 0 4 

CD = £ . 8 1 6 E + 0 1 
R L D = 1 . 0 6 5 E - 0 8 

RMM =1.37IE-01 
SFTrE=£.99£E-04 
PB =8.669E-05 
TDS =6.315E-Ul 
NI =0.0 
TOTAL BATTERY BTU 

CYRN =£.398E-
FLIDE=7.401E-
MN =0.0 
BDD =3.433E-
DTH =0.0 
BY FUEL TYPE 

CDRL=0,0 

HTH =0.0 

PET=0.0 

TDT=0.0 

0£ na:G = £ . 7 7 6 E - 0 £ 
0£ T I = 0 . 0 

CDD = 5 . 3 3 3 E - 0 2 
Ci£ H M E T = t . 1 7 8 E - 0 3 

P H E M = 3 . 7 £ 8 E - 0 3 
ZN = 1 . 4 6 9 E - n 3 
RL = 1 . 5 9 0 E - i ; i £ 
MD = 0 . 0 

TSS = 3 . 8 3 6 E - 0 1 
N I T R = l . 1 5 8 E - 0 2 
CU = 4 . 5 4 3 E - 0 5 
RRS = 0 . 0 

GRS=n.O E L E C = 0 . 0 H E L E C = 0 . 0 



Table . B . l l l Medium Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TDTRL BTU EY FUEL TYPE 
CDf l L= l . l £8E+07 PET=5.073E+06 
HTH =£.813E+05 TDT=4.909E+07 
TOTRL RTR RESIDURLS - EXTPRCTIDNCLBSJ 
ppiPT=5.39£E + 00 NDX =3.754E + 01 SDX =1.146E+00 
RLD = 4 . 3 5 3 E - 0 1 DflCD=9.500E-05 HMET=£.763E-03 
TOTRL SOLIDS - EXTPRCTIDNCLES) 
SDLIDS= £7156 .4 

- EXTRflCTIONCLBS? 
.436E-04 TSS=1.4££E+00 
.435E-03 ZN =9 .341E-06 
,0 TDS=4.778E+00 
0 
MFGCLES> 
=£.495E-01 

GRS=1.644E+07 ELEC=1.48£E+07 HELEC=1.039E+06 

HC=£.88 OE-01 Cn=4.385E+0 0 

TOTRI. I.IRTER RESIDUflLS 
CYAN=0.0 DSG=7 
TFE = 9 . 5 8 I E - 0 3 DFE=3 
CDD =£.£77E+00 CLI =0 . 
flRS = 0 . 0 CD =0 . 
TDTflL ATR RESIDUflLS -
PRPT=7.31OE+0 0 NOX 

SFIDE=1. 
PB =1. 
BDD =1. 

368E-05 
314E-05 
355E+OO 

FLIDE=5.460E 
MN =3.183E 
HMET )1E 

-04 
03 
05 

GFL =1.1S1E-01 
OPG =7.58 0F+00 
TDTAL SDLIDS -
SDLIDS= 49 
TDTRL MRTER RESIDURLS 

PFL =1.013E-01 
SFIDE=4.64*E-01 

MFGCLBSJ 

SDX=£. 
AMM=1. 

858E+O0 
696E-03 

HC =9 
HNET=3 

409E+00 
04£E-0£ 

CD =£. 
HLD=1. 

048E+ 
065E-

MFGCLBS; 

RMM =6.655E-03 
SFIDF=£.631E-04 
PE =6.4££E-U5 
TDS =1.809E-01 
NI =0.0 

CYRN =1.369E-03 D.?:G =1.078E-0£ 
FLIDE=1.9£8E-0£ TI =0.0 
MN =0.0 CDD =1.765E-07 

BOD =6.991E-03 HMET=9.877E-03 
DTH =0.0 

PHEM=2.499E-04 
ZN 
RL 
MD 

= 1. 085E-
= 0. 0 
= 0. 0 

I.U 

TSS =5.41 
NITR=8.56 
CU =0.0 
RRS =0.0 

01 
08 

£E-
3E-

U£ 
03 

TOTRL ERTTERY BTU EY FUEL TYPE 

CORL 
DTH 

: 0. (I 
lO. 0 

PET=0.0 
TaT=0.0 

GRS=0.0 ELEC=0.0 HELEC=0.0 



Table B.112 Medium Auto - Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TOTfll. BTLI BY FLIEL TYPE 
COfll =1.16£E+07 PET=6.41£E+06 GflS = l . 938E + 07 ELEC=1.690E + 07 HELEC=1.315E+06 
DTH =3.487E+05 T0T=5.588E+07 
TOTflL flip RESIDUflLS - EXTRRCT TON CLES;' 
pflPT=5,9R7E+00 NOX =4.046E+01 SDX =1.307E+00 HC=3.033E-01 CD=4.849E+00 
HID =5.036E-01 DflCD=8.£70E-05 HMET=£.595E-03 
TOTRL SOLIDS - EXTRRCTIDMCLESJ 
SaLTDS= £9301.9 
TOTflL MflTER RESIDUALS - EXTPflCTIDNCLBS) 
CYflN=0. 0 DSiG=6. 155E- 04 TSS= 1. 63 OE+0 0 SF I DE=9. £6 5E- 06 FL I DE=6. 31 SE- 04 
TFE =1.033E-0£ DFE=3.831E-03 2N =7.098E-06 PB =9.438E-06 MN =3.431E-03 
CDD =£.635E+00 CU =0.0 TDS=5.5£SE+00 BDD =1.566E+0 0 HMET =3.68£E-05 
ARS =0.0 CD =0.0 
TOTAL AIR RESIDUALS - MFGCLBSJ 
PRPT=7.553E+00 NOX =£.87£E-01 SDX=3.ia£E+00 HC =1.068E+01 CD =£.£14E+01 
GFL =1.1t9E-01 PFL =9.531E-0£ flMM=l.609E-0£ HMET=£.304E-0£ RLD=1.065E-li8 
OPG =8.758E+00 SFIDE=4.831E-01 
TOTRL SOLIDS - MFGCLBSJ 
SOLTDS= 5£6.£ 
TDTRL MflTEP RESIDURLS - MFGCLBSJ 
RMM =7 .168E-03 CYflN = 1 . 5£4E-03 D.<;:G = 1 . 186E-0£ PHEN=£. 7£8E-04 TSS = 5 . 8 6 9 E - n £ 
SFIDE=£.84 0E-04 FLIDE=£. 045E-Ci£ TI = 0 . 0 ZN = l . £ 0 8 E - f l 3 NITR='=' 57£E-03 
PB =7.07?E-05 MN =0.0 CDD =1.765E-07 AL =0.0 CU =o!o 
TDS =1.913F-01 EDD =8.016E-03 HMET=1.0£5E-0£ MD =0.0 RRS =0.0 
NI =0.0 OTH =0.0 
TOTRL ERTTERY ETLI BY FUEL TYPE 
COflL=0.0 PET=0.0 GRS=0.0 ELEC=0.0 HELEC=0 0 
OTH =0.0 TDT=0.0 



Table B.113 Medium Auto - Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TDTRL ETU EY FUEL TYPE 
C D R L = 8 . 9 4 0E+06 P E T = 5 . 3 0 9 E + 0 6 
OTH = 3 . 1 3 8 E + 0 5 T 0 T = 4 . 5 1 £ E + 0 7 
TOTRL RTR PESTDURLS - EXTRACTIONCLESJ 
P H P T = 5 . O S 3 E + 0 0 NDX = 3 . 3 1 O E + O l SOX =1 
RLD = 4 . 3 5 6 E - 0 1 0 f l C D = 5 . 3 0 4 E - 0 5 HMET=£ 
TDTRL SOL IDS - EXTPf lCTIDNCLESJ 
S O L I D S = £ 3 8 6 9 . 8 
TOTf lL MATER RESIDURLS 

D4:G=4 
DFE=3 
CIJ =0 
CD =0 

G R S = 1 . 5 7 0 E + 0 7 E L E C = 1 . 4 0 6 E + 0 7 H E L E C = 9 . i ; i86E+05 

. 1 1 8 E + 0 0 

. 0 5 3 E - 0 3 

HC=£.4£4E-01 CD=4.051E+OO 

CYRN=0.0 
TFE =8.448E-03 
COD =£.£79E+00 
PPS =0.0 
TOTRL RTP RFSTDUflLS - MFGcLBSJ 
P P P T = 6 . 3 1 1 E + 0 0 NDX = £ . 4 8 OE-01 
GFL = 9 . 6 1 3 E - 0 £ PFL = 8 . 1 9 4 E - 0 £ 
PRG = 7 . 5 7 1 E + 0 0 S F I D E = 4 . 0 6 6 E - 0 1 
TDTHL. SOL IDS - MFGCLBSJ 
SOLIDS= 4 3 6 . 8 
TOTflL MRTER RESIDURLS -

- EXTRRCTIDNCLBS) 
419E-04 TSS=1.401E+00 SFIDE= 
314E-03 ZN =4.69£E-06 PE = 
0 TDS=4.783E+00 BDD = 
0 

, 057E-06 
, 853E-06 
. 355E+00 

FLIDE=5.466E-
MN =£.8 07E-
HMET =3.lOSE-

04 
03 
05 

SDX=£, 
RNM=1. 

97E+00 
54E-0£ 

HC = 
HMET= 

.147E+00 

.507E-0£ 
CD =1 
RLD=1 

.814E+ 
,065E-

01 
08 

RMM =5.861E-
SFIDE=£.3£7E-
PB =5.853E-
TDS =1.586E-
NI =0.0 
TOTRL ERTTERY 
CDAL=0.0 
OTH =0.0 

3 CYRN = 1 
4 F L I D E = 1 
5 MN =0 
1 BDD =6 

DTH = 0 . 
ETLI BY FUEL 

P E T = 0 . 0 
T D T = 0 . 0 

MFG CLBSJ 
. 3 8 3 E - 0 3 
. 6 9 1 E - 0 3 

0 
9 £ S E - 0 3 
0 

TYPE 
Gfl^ 

DUG 
TI 
CDD 

= 0 
= 1 

. 8 0 

. 0 

. 7 6 5 E 

E-o: 

HMET=8 .643E-

= 0 . 0 

-07 
-03 

P H E N = £ . £ 5 6 E -
ZN = 1 , 0 0 3 E -
RL = 0 . 0 
MD = 0 . 0 

04 
•03 

TSS = 4 . 9 i ; 
N I T R = 7 . 9 6 ; 
CU = 0 . 0 
RRS = 0 . 0 

• E - 0 2 
E - 0 3 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.114 Medium Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set C 

TDTAL BTU BY FUEL TYPE 
C 0 A L = 1 . 6 £ £ E + 0 7 P E T = 5 . 1 4 £ E + 0 6 
OTH = 3 . £ £ O E + 0 5 T 0 T = 5 . 1 1 7 E + 0 7 
TOTAL RTR RESIDUALS - EXTRACTIDNCLBSJ 
P A P T = 7 . 3 7 9 F + 0 0 NDX = 5 . 5 9 3 E + 0 1 SDX = 1 . 4 5 9 E + 0 0 
ALD = 5 . £ 8 9 E - 0 1 D A C D = 1 . 9 4 8 E - 0 4 H M E T = 3 . R 0 4 E - 0 3 
TDTRL SOLIDS - EXTRACTIONCLESJ 
SOL IDS= 4 0 3 1 8 . 6 
TDTAL MATEP RESIDUALS - EXTRf lCTIONCLBSJ 

OS. G = 5 . 1 5 5 E - 0 3 TS S= 1 . 8 5 1 E + 0 0 
D F E = 9 . 5 4 6 E - 0 3 ZN = 1 . 3 £ 7 E - 0 5 
CU = 0 . 0 T D S = 3 . 3 9 7 E + 0 0 
CD = 0 . 0 

S - MFGCLBSJ 
£ . 9 9 9 F - 0 1 

b f l S = 1 . 4 4 5 E + 0 7 E L E C = 1 . 4 3 7 E + 0 7 H E L E C = 6 . 6 7 9 E + 0 5 

H C = 4 . 4 5 6 E - 0 1 C D = 6 . 1 0 5 E + C 

C Y f l N = 0 . 0 
TFE = 1 . 6 5 1 E - 0 a 
COD = £ . 7 6 3H+U0 
APS = 0 . 0 
TOTflL fliP R E S I D U A L ; 
P A P T = 7 . 7 9 3 E + 0 0 NOI

SE I DE=1. 
PE =1, 
BDD =1. 

£7IE-05 
7£5E-05 
649E+00 

FLIDE=1. 
MM =4. 
HMET =£. 

GFL =5.871E-0£ 
ORG =7. :36.='E+00 
TOTAL SDLIDS -
SOLIDS= 6 08.3 
TOTAL MATEP RESIDUAL 

PFL =4.681E-0£ 
SFIDE=6.708E-01 

MFGCLBSJ 

SDX=3 . 
RMM=3. 

56 '9E+00 
1 0 7 E - 0 3 

HC =7 
HMET=S 

1£OE+OO 
74£E-0£ 

CD = 3 . 
A L D = 1 , 

^ 3 7 E - 0 3 
' 4 6 E - 0 3 
; 5 7 E - 0 4 

::0E+01 
: .5E-08 

MFG CLBS 
AMM = 1 
SF IDE=3 
PB =8 
TDS = 4 
H I = 0 
TDTRL BrflTTERY 
C O R L = 0 . 0 
OTH = 0 . 0 

4 8 6 E - 0 1 
0 ' 98E-04 
R 3 7 E - 0 5 
0 9 £ E - 0 1 
0 

BTL 

CYflN =£.597E-0£ 
FLIDE=5.l08E-0£ 
MN =0.0 
BDD =1.5£9E-0£ 
OTH =0.0 
EY FUEL TYPE 

D&G =£.70£E-0£ 
TI =0.0 
CDD =1.975E-0£ 
HMET=1.4££E-oa 

PHEN=4.030E-03 
ZN =1.486E-03 
RL =4.307E-03 
MD =0.0 

TSS =£.630E-01 
NITR=1.173E-0£ 
CU =1.£3IE-05 
RRS =0.0 

PET=0.0 
TOT=0.0 

bRS=0.0 ELEC=0.0 HELEC=0.0 



Table B.115 Medium Auto - Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTRL ETU BY FUEL TYPE 
C 0 R L = 1 . 3 4 1 E + 0 7 P E T = 5 . 8 5 7 E + 0 6 
OTH = £ . 6 8 8 E + 0 5 T D T = 5 . £ 7 6 E + 0 7 
TDTRL R I R RESIDURLS - EXTRRCTIDNCLBS 

1 . 7 3 1 E + 0 7 E L E C = 1 . 4 6 5 E + 0 7 H E L E C = 1 . £6£E-«-06 

P H R T = 6 . £ 9 4 E + 0 0 
flLD = 5 . 0 1 £ E - 0 1 
TDTf lL S D L I D S -
S D L I D S = 3 1 9 7 8 . 7 
TOTRL MRTER RESIDUf lLS 
CY f lN=0 . 0 D':!.G=7 
TFE = 1 . 3 1 3 E - 0 3 DFE=7 
CDD = 3 . 6 £ l E + 0 0 CU = 0 
flPS = 0 . 0 CD = 0 
TOTRL RTR RESIDURLS -
P H R T = 8 . O l R E + 0 0 NOX 

NDX = 4 . 4 5 6 E + 0 1 SDX = 1 . 3 £ 8 E + 0 0 
a R C D = 1 . 0 1 a E - 0 4 H M E T = £ . 5 1 1 E - 0 3 

EXTRf lCTIONCLESJ 

HC ... — -:.. o 
3 8 E - 0 1 C O = 5 . 1 4 8 E + 0 0 

EXTRRCTIDNCLBS; 
1 5 6 E - 0 3 
5 8 ' 9 F - 0 5 
0 
0 
MFGCLBSJ 

= 3 . £ 0 7 E - 0 1 

T S S = 1 . 
ZN = 7 . 
TDS=9. 

'01E+OO 
?-£8E-06 
59OE+OO 

S F I D E = 7 
PB =8 
BDD = 1 

. £ 8 0 E - 0 6 
, 9 5 7 E - 0 6 
.561E+OO 

F L I D E = 1 . 1 7 3 E 
MN = 3 . 7 8 I E 
HMET = 3 . U £ E 

-IJJ 

03 
- 0 4 

GFI = 1 . 1 6 5 E - 0 1 PFL = 9 . 8 3 5 : E - 0 £ 
PPG = 6 . 9 7 1 E + 0 0 S F T D E = 4 . 7 7 4 E - 0 1 
TDTflL SOLIDS - MFGCLBSJ 
SDLTDS= 5 6 0 . 5 
TOTflL MRTER RESIDUf lLS - MFGCLES; 

SDX=3. 
flMM=1. 

:, OE+OO 
? 4 E - 0 £ 

HC = 9 . 3 3 7 E + 0 0 
H M E T = £ . 0 4 8 E - 0 £ 

CD = £ . 
R L D = 1 , 

4 £ 8 E + 0 1 
0 6 5 E - 0 S 

RMM = 1 
-•FIDE=£ 
PB =7 
TDS =5 
NI =0 
TOTRL ERTTEPY 
COflL=M.0 
DTH =0. 0 

181E-01 
716E-04 
417E-05 
77£E-01 
n 

CYRN =£ 
FLIDE=8 
MN =0 
BDD =£. 
DTH =0. 

BTU BY FUEL 
PET=0.0 
TOT=0.0 

067E-0£ 
376E-0£ 
0 
3 4 1 E - 0 3 
0 

TYPE 
G R S = 0 . 0 

D:iiG 

TT 
CDD 
HMET 

= £ . 4 4 8 E -
= 0 . 0 
= £ . 4 7 0E-

1 . 0 1 4 E -
0£ 
0£ 

PHEN 
ZN 
RL 
MD 

£ 4 4 E -
£ 7 0 E -
0 6 4 E -
0 

0 3 
03 
05 

TSS = 3 . 
N I T R = 1 , 
CU = £ . 
RRS = 0 . 

UU 

5 9 
0 

4 E - 0 1 
7 E - 0 £ 
O E - 0 5 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.116 Large Auto - Diese l Engine Energy and R e s i d u a l s , 
1980, All Technology Sets 

TDTAL ETU BY FUEL TYPE 
C D A L = £ . 7 4 3 E + 0 7 P E T = 8 . 9 1 4 E + 0 6 
DTH = 5 . 4 3 3 E + 0 5 T 0 T = 8 . 6 0 1 E + 0 7 
TOTAL R I P RESIDUALS - EXTRRCTIDNCLBS 

b R S = £ . 3 9 8 E + 0 7 E L E C = £ . 4 1 3 E + 0 7 H E L E C = 1 . 0 1 7 E + 0 6 

P A R T = 1 . 1 6 7 E + 0 1 NDX = 8 . 8 7 0 E + 0 1 
RLD = 8 . 3 £ 9 E - 0 1 0 R C D = 3 . 0 7 4 E - 0 4 
TOTflL SOLIDS - EXTPflCTIDNCLESJ 
SOLIDS= 63931.4 
TOTAL MRTER RESIDUALS 
CYAN =0.0 DS-G=8 

TFE =£.616E-0£ DFE=1 
CDD = 4 . 3 5 £ E + 0 0 CU = 0 
ARS = 0 . 0 CD =0 
TOTRL RTR RESIDURLS - MFGCLBSJ 
P f l P T = l . £ 0 6 E + 0 1 NDX = 4 . 7 2 7 E - 0 1 
GFL = 7 . 9 9 1 E - 0 £ PFL = 6 . £ 3 6 E - 0 £ 
OPG = 1 . 1 6 0 E + 0 1 S F I D E = 1 . 0 7 0 E + 0 0 
TDTHL SDL IDS - MFGCLBSJ 
S D L I D S = 9 5 9 . 0 
TDTRL MRTER RESIDURLS - MFGCLBSJ 
RMM =£.354E-01 CYRN =4.116E-02 
7FIDE=4.915E-04 FLIDE=7.434E-0£ 
PB =1 

SDX =£, 

HMET=6. 

3 03E+0 0 HC 
3 08E-03 

049E-01 CD=9.656E+00 

- EXTPflCTIDNCLESJ 

230E-03 TSS=£.9£OE+00 SFIDE=£.£57E-05 

513E-0£ ZN =£.£68E-05 PB =£.993E-05 
0 TDS=1 .3£3E+01 BDD = £ . 5 9 7 E + 0 0 
0 

F L I D E = 1 
MN = 7 
HNET =3 

.94SE-03 

.531E-03 

.57OE-04 

SDX=5.664E+0 0 
RMM=4.909E-0£ 

HC =1. 

HMET=6. 
£5E+0 

15E-0 
1 CD =4. 

£ RLD=1. 
8 0 8 E + 0 1 
0 6 5 E - 0 S 

i 4 E - 0 4 MN 
TDS = 6 . 5 £ 7 E - 0 1 EDD 
N I = 0 . 0 DTH 
TOTflL Ef lTTEPY BTU EY 
C D A L = 0 . 0 PET= 
DTH = 0 . 0 TDT= 

= 0 . 0 
= £ . 4 1 £ E - 0 a 
= 0 . 0 

FIJEL TYPE 
0 . 0 

TI 
CDD 

= 4 . 3 1 £ E -
= 0 . 0 
= 3 . 3 8 4 E -

H N E T = £ . £ 6 8 E - 0 £ 

b R S = 0 , 0 ELEC 

PHEN=6.368E-03 
ZN = £ . 3 9 4 E - 0 3 
RL = 9 . 0 6 7 E - 0 3 
MO = 0 . 0 

TSS =4 .£33E-01 
NITR=1.389E-0£ 
CU =£ .591E-05 
RRS = 0 . 0 

= 0 . 0 HELEC=0.0 



Table B.117 Large Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TDTRL BTU BY FUEL TYPE 
r;nflL=l . 584E+07 PET=7. 049E-+06 
HTH =4.079E+05 TaT=6.37£E+07 
TDTflL ATR RESIDUflLS ^ EXTRflCTIONCLBSJ 
pppT=S.393F+00 NDX =6.£01E+01 SDX =1.701E+0C 
flLD = 6 . £ 6 6 E - 0 1 DflCD=1.77£E-04 HMET=4. 145E-0:: 
TDTRL SDLIDS - EXTRflCTIONCLBSJ 
SDLIDS= 4 4 6 0 £ . t 

EXTRRCTIDNCLBSJ 

GRS=£.083E+07 ELEC=1.83£E+07 HELEC=1.£58E+06 

HC=4.774E-01 CD=6.91OE+0 0 

RE' TDTRL I.IRTER 
CYRN=0.0 
TFE =1 .8£SE-0£ 
COD =3.£75E+00 
RRS = 0 . 0 

;IDIJRI.S 

DFE=1. 
CU = 0 . 
CD =0 . 

-0:3 
-0£ 

461E 
057E 
0 
0 

TOTflL RIR RESIDUflLS - MFGCLBSJ 
pf iPT=9.957E+0 0 NOX =4 . 030E-01 
GFL = 1 . 1 0 6 E - 0 1 PFL =9.1-79E-0£ 
OPG =8.738E+00 SFIDE=6.665E-01 
TOTRL SDLTDS - MFGCLBSJ 
SOLIDS= 7 3 6 . 1 
TDTfll MATER RESIDURLS - MFGCLBSJ 

TSS=£.167E+00 
ZN =1.709E-05 
TDS=1.£03E+01 

SDX=4.436E+00 
RNM=3.014E-0£ 

SFIDE=£.350E-05 
PB =£.39IE-05 
BDD =1.953E+00 

1 HC =1.£0£E+01 
HMET=4.957E-0£ 

FLIDE=1.466E-i:i3 
MN =5.£60E-03 
HMET =3.970E-04 

CO =3.379E+01 
RLD=1.065E-08 

RMM =1.645E-01 
SFIDE=3.61OE-04 
PP =1.04£E-04 
TDS =7.6£3E-01 
NT =11-0 

CYRN =£.877E-0£ 
FLIDE=8.91£E-0£ 
MN =0.0 
BDD =£.948E-0£ 
DTH =0.0 

TDTRL ERTTERY BTU BY FUEL TYPE 
CDRI. = 0. 0 
OTH =0.0 

PET=0.0 bfl 
TDT=0.0 

DSiG =3. 34IE 
TI =0.0 
CDD =4.0£5E 
HMET=1.415E 

S=0. 0 

-0£ 

•0£ 

ELEC 

PHEN=4.476E-03 
ZN =1.768E-03 
RL =1.914E-0£ 
MD =0.0 

TSS =4.618E-Cil 
NITR=1.394E-0£ 
CU =5.468E-05 
RRS =0.0 

;=0.0 HELEC=0.0 



Table B.118 Large Auto - Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

TDTAL BTU EY FUEL TYPE 
CDRL = 1.359E+07 PET=6.178E+06 Gf lS=l .994E + 07 ELEC=1. 797E+07 HELEC=l £ 5 9 E + 06 
OTH =3.39£E + 05 TDT=5.946E + 07 n t L t . . i . c . . . h + Ob 
TOTAL RIR RESIDURLS - EXTRflCTIONCLESj 
PflRT=6.537F+00 NOX =4.5£RE+01 SDX = 1 . 3 9 ^ , E + O O H C = 5 . 4 6 0 E - 0 1 C D = 5 3 1 £ E + 0 0 
RLD =5 .317E-01 DflCD=l . 1 Cr9E-Ci4 HMET=3.277E-03 " - ' . - ' I c t+OO 
TDTflL SDLIDS - EXTPflCTIDNCLBSJ 
SOLIDS= 3 £ 7 4 £ . 9 
TDTRL MRTER RESIDUflLS - EXTPRCTIDNCLESJ 
C:YflN=0.0 D^G=8.665E-f l4 TSS=1.734E + 00 SFIDE = 1 .551E-05 FLIDE=6 66'9E-04 
TFE =1.155E-0£ DFE=4.1b5E-03 ZM=1.078E-05 PB =1.505E-05 MN =3"83QE-03 
CDD =£.781E+00 CU =0.0 TDS=5.836E+00 BDD =1.654E+00 HMET =4 375E-05 
RPS =0.0 CD =0.0 ' 1- --
TDTflL flIR RESIDUALS - MFGCLBSJ 
PflRT=8.8:3SE + 00 NOX =3.045E-01 SDX=3.456E+00 HC =1.146E+01 r:a=£471E+01 
^ : k t m : l SF^r iE:5:^S:S! « " - ^ - ^ ^ ^ ^ - ^ ^ HMET=3.506E-0£ RLD=1.065E-08 
TOTflL SDLIDS - MFGCLBSJ 
SOLIDS= 6 0 0 . 5 
TDTflL MflTER RESIDUALS - MFGCLBSJ 

?""=?• f!̂ !"'!'] CYRN =1.660E-03 D^G =1.30£E-O£ PHEN=3. 0£lE-04 TSS =6.544E-0£ 
.̂ ^̂ •̂ Î -i;,;̂ -;̂ ^ l^T^=^--^^-'^^ TI =t'-0 ZN =1.313E-03 NITR=i.037E-o| 
Pt _,.,KlE-05 MN =0.0 CDD =1.765E-07 RL =0.0 ni =u 0 
TDv =^.1.8E-01 EDD =8.5£9E-03 HriET=l. 189E-0£ MD =0.0 ftps =o'o 
MI =0.0 DTH =0.0 - " 
TDTflL BRTTERY ETU BY FUEL TYPE 
CORL=0.0 PET=0.0 GRS=0.0 ELEC=0.0 HELEC=M 0 
DTH =0.0 TDT=0.0 ncuci.. u.u 



Table B.119 Large Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

TDTRL ETU EY FUEL TYPE 
C D R L = 1 . 3 6 8 E + 0 7 P E T = 7 . 5 6 1 E + 0 6 
OTH = 4 . 1 0 5 E + 0 5 T O T = 6 . 5 8 5 E + 0 7 
TOTflL flip RESIDUALS - EXTRRCTIDNCLESJ 
P R P T = 7 . 0 5 3 E + 0 0 NDX = 4 . 7 6 3 E + 0 1 SDX = 1 . 5 4 1 E + 0 0 
PLD = 5 . 9 3 9 E - 0 1 a A C D = 9 . 6 7 1 E - 0 5 HMET=3. i : i 47E-03 
TDTRL S D L I D S - EXTPf lCTIDNCLESJ 
SDL IDS= 34 3 7 5 . 6 

IDUHLS - EXTRRCTIDNCLBSJ 
DS. ,G=7.£03E-04 TSS=1 . 9 £ £ E + 0 0 
D F E = 4 . 5 0 £ E - 0 3 ZN = 8 . £ 8 £ E - 0 6 
CU = 0 . 0 
CD = 0 . 0 

TDTHL R I R RESIDUf lLS - MFGCLBSJ 
P H P T = 8 , 8 9 6 E + 0 M NDX = 3 . 3 8 7 E - 0 1 
GFL = 1 . 3 1 9 E - 0 1 PFL = 1 . 1 £ 3 E - 0 1 
OPG = 1 . 0 3 3 E + 0 1 SETDE=5 . ti7.6E-01 
TOTRI. SDLTDS - MFGCLBSJ 
SOLTDS= 6 1 9 . 6 

TOTRL MRTER RESIDUf lLS 
RMM = 8 . 4 3 9 E - 0 3 

G R S = £ . £ 7 £ E + 0 7 E L E C = 1 . 9 9 1 E + 0 7 H E L E C = 1 . 5 5 0 E + 0 6 

H C = 3 . 5 6 6 E - 0 1 C a = 5 . 7 1 £ E + 0 0 

TDTRL MRTER RES 
C Y R N = 0 . 0 
TFE = l . £ 1 6 E - 0 £ 
CGD = 3 . 1 0 7 E + 0 0 
pip S = 0 . 0 

T D S = 6 . 5 £ l E + 0 0 

S F I D E = 1 . 
PB = 1 . 
BOD = 1 . 

' 5 E - 0 5 
>9E-05 
^7E+00 

F L I D E = 7 
MN = 4 
HMET = 4 

4 5 3 E - 0 4 
0 3 9 E - 0 3 
3 3 5 E - 0 5 

SDX= 
RMM= 

3 . 6 7 i 
1 . 8 8 ; 

E+OO HC = ! . £ ' 
E - 0 £ HMET=£ .6 i 

) 9 E + 0 1 
J 7 E - 0 £ 

CD = 
RLD= 1 . 0 

6 0 7 E + 0 1 
06.5E-08 

S F T D E = 3 . 3 4 4 E -
PB = 8 . 3 £ 7 E -
TDS = £ . £ 5 £ E -
N I = 0 . 0 
TDTRL BRTTERY 
C O R L = 0 . 0 
DTH = 0 . 0 

MFG CLESJ 
AN = 1 . 7 9 5 E - 0 3 

04 F L I D E = £ . 4 0 8 E - 0 £ 
05 MN = 0 . 0 
01 BDD =9.453E-03 

DTH =0.0 
BTU BY FUEL TYPE 
PET = 0.0 GF 
TDT=0.0 

DS:G = 1. 397E-0£ PHEN=3. £ 1 £E-
TI =0.0 ZN =1.4££E-
CDD =1.765E-07 RL =0.0 
HMET=l.£07E-0£ MD =0.0 

=0.0 ELEC=0. 0 

-04 TSS =6.913E-0£ 
-03 NITR=1.l£7E-0£ 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.120 Large Auto - Diesel Engine Energy and Res idua l s , 
2000, Technology Set B 

TOTRL BTU BY FUEL TYPE 
CDRL=1.167E+07 PET=6.968E+06 GRS=£.057E+07 ELEC=1.840E+07 HELEC=1.190E+06 
HTH =4.101E+05 TDT=5.907E+07 
TOTflL RIR RESIDUflLS - EXTPRCTIDNCLBSJ 
PHRT=6.581E+00 NOX =4.3£4E+01 SOX =1.468E+00 HC=3.161E-01 CD=5.306E+00 
RLD =5 .7£5E-01 DACD=6.750E-05 HMET=£.65£E-03 
TOTAL SOLIDS - EXTRRCTIDNCLBSJ 
SOLTDS= 31184 .6 
TDTRL MRTER RESIDUALS - EXTRACTIONCLESJ 
CYRN=0.0 D":G=5.616E-04 TSS=1.840E+00 SFIDE=6.077E-06 FL IDE=7 .185E-04 
TFE =1 .104E-0£ DFE=4.£1OE-03 ZN =5 .870E-06 PB = 7 . £ £ l E - 0 6 MN = 3 . 6 6 8 E - 0 3 
CDD =£.996E+00 CLI =0.0 TDS=6.387E+00 BDD =1.781E+O0 HMET =4.05£E-05 
HPS =0,0 CD =0.0 
TDTRL RIR RESIDLIRLS - MFGCLBSJ 
pRPT=8.£55E+00 NDX =3 .£59E-01 SDX=3.398E+00 HC =1.£01E+01 CD =£.370E+01 
GFL =1 .£59E-01 PFL =1 .073E-01 RMM=1.488E-0£ HMET=1.881E-03 RLD=1.065E-08 
PPG =9.951E+00 SFTDE=5.305E-01 
TDTflL SOLIDS - MFGCLBSJ 
SDLIDS= 5 7 1 . £ 
TDTRL MRTER RESIDUALS - MFGCLBSJ 
RMM =7 .658E-03 CYRN =1 .681E-03 D*;.G = l . £ S £ E - 0 £ PHEM=£. 951E-04 TSS =6 .43£E-0£ 
SFIDE=3. Ci4£E-04 F L I D E = £ . £ 1 l E - 0 £ T I = 0 . 0 ZN =1 .313E-03 N ITR=1.043E-02 
PB =7 .653E-05 MN = 0 . 0 CDD =1 .765E-07 RL = 0 . 0 CU = 0 . 0 
TDS =£.Ci70E-01 BDD =9.103E-03 HMET=1. l£SE-0£ MD =0.0 ftRS =0 0 
NI =0.0 DTH =0.0 
TDTflL BflTTERY BTU BY FUEL TYPE 
C:OflL=0.0 PET=0.0 GRS=0. 0 ELEC=0. 0 HELEC=0. 0 
OTH =0.0 TOT=0.0 



Table B.121 Large Auto - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Sec t ion C 

r K r = p ' o 9 7 E l o 7 ' ' p E T = : % 4 7 E + 0 6 GRS=1 . 830E+07 ELEC = 1 . 8£6E+07 HELEC=8. 657E+05 

HTH =4.£48E+05 T0T=6.5£RF+07 
TOTfll flip RESIDUflLS - EXTRflCTIONCLBSJ . . . 
PftPT=9 ;67F+00 NOX =7.551E+01 SDX =1.3a'9E+00 HC=5.996E-Ml CD=7.«b6E+M0 
flLD = 6 . 5 £ 4 E - 0 1 OflCD=£.906E-04 HMET=5.305E-03 
TOTRL SDLIDS - EXTPRCTIDNCLBSJ 
SOLTDS= 53996 .5 
TOTfll MflTFP RFSIDURLS - EXTPR' TIDNCLBiJ ^.^^ .-
CYRM=0.0 0^G=6.61'3E-i:'5 TSS=£. 313E+00 SF I DE=£. 171E-Ci5 FL IDE=1 . 5 £ 5 E - M 3 
TFF = £ : i 6 9 E - 0 £ DFE= l .£54F-0£ ZN =£ .055E-05 PB =£ .781E-05 MN =^ - ^ f?E-M3 
CDD =3.408E+00 CU = 0 . 0 TDS=1.037E+01 BDD =a.034E+00 HMET = d . y l y E - M 4 
HRS = 0 . 0 CD = 0 . 0 
TOTflL ATR RESIDURLS - MFb 
PHPT=1 . 017E + 01 'in 

GFL ' . 5 9 IE -03 

LBS) 
7E-01 SaX=4.648E+00 HC =9 .003^+00 CD ,969E+01 

PFL =6 !o70F -0£ RMM=4.465E-0£ HMFT=5.847E-0£ flLD=l.065E-08 

: i lE -01 DP15 ='9. 0'9£E + 00 SFIDE=8.6I 
TOTflL SDLIDS - MFGCLBSJ 
SOLTDS= 789 .8 ._ 
TDTflL MRTER RESIDUflLS - MFbCLESJ 
flMM =1 .95£E-01 CYflN =3 .411E-0£ 
SFIDE=3.906E-04 FLIDE=6.55-9E-0£ 
PE =1.13 5E-04 MN =0.0 
TDS =5.£41E-01 EDD =1.894E-0£ 
Ml =0.0 DTH =0.0 
TDTflL EflTTEPY ETU BY FUEL TYPE 
CDfll. = 0 .0 PET = 0 .0 GRS=0.O 
DTH = 0 . 0 TDT=0.0 

ns.:G =3 .476E-0£ RHEN=5. £55E-03 
T I = 0 . 0 ZN = 1 . 8 9 7 E - 0 
CDD =£ .468E-0£ RL =5 .584E-03 
HMET=1.8££E-0£ ND = 0 . 0 

TSS =3 .389E-01 
r i ITR=1.493E-0£ 
CU =1 .595E-05 
RRS = 0 . 0 

ELEC=0.0 HELEC=0.0 



Table B.122 Large Auto - Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTRL ETU BY FIJEL TYPE 
CDflL=1.733F+07 PET=7.360E+06 GflS=£.170E+07 ELEC=1.853E+07 HELEC=1.6£8E+C(6 
PTH =5 .5 04F+05 TaT=6.685E+07 
TOTflL flIR PESTDURLS - EXTPflCTIDNCLBSJ 
PRPT=8.0£3E+00 NDX =5.857E+01 SDX =1.643E+00 HC=4.5£3E-01 CD=6.597E+00 
ALD =6 .114E-01 DACD=1.6b9E-04 HMET=3.555E-03 
TOTflL SOLIDS - EXTPflCTIDNCLESJ 
SOI TDS= 43 085 .9 
TDTAL MflTEP RESIDUflLS - EXTRACTIONCLBSJ 
CYflN=0.0 Df;G=8.981E-03 TSS=£. 1 OaE+00 SFI DE= 1 .50SE-05 FLIDE=1 431E-f l5 
TFF =1.7£6E-0a DFE=9.981E-n3 ZN =l.£47E-05 PE =1.646E-05 MN =4°9b8E-0^' 
CDD =3.196F+00 CU=0.0 TDS=1.173E+01 BDD =1.905E+00 HMET =3.848F-04 
RPS = 0 . 0 CD = 0 . 0 ' ~ 
TOTRL flip RESIDURLS - MFGCLBSJ 
PHRT=1.04£E+01 M;]X = 3 . 9 £ 4 E - 0 1 SDX=4 .196E+00 HC =1.16aE+01 r D = 5 18£E+01 
î FL =1 .498F-01 PPL =l.a6-='E-01 RMM=£. 839E-0S HMET=3.548E-08 flLD=l 065-^-08 
PRG =8.514F + 00 S'^TDE=6. a45E-01 ' " 
TDTAL 7PL1DS - MFGCLBSJ 
SOLIDS= 736 .3 
TDTRL MRTER RESIDUALS - MFGCLBSJ 
AMM =1.553E-01 CYAN =£.717F-0£ n̂ p̂; =3.1£9E-0£ PHEN=4.337E-03 TSS =4.£80E-01 
7FIDE=3.413E-Ci4 FLIDE=1.075E-01 TI =0.0 ZN =1.615E-03 NITR=1.£78E-0£ 
PP =9.490E-05 MN =0.0 CDD =3. 089E-0£ RL =1.16'9E-0£ CU =3.341E-05 
TDS =7.£30E-01 EOD =£.871E-0£ HMET=1.3£6E-0£ MD =0,0 RRS =0 0 
NT =0. 0 DTH =0.0 
TOTflL BflTTERY BTU BY FUEL TYPE 
COflL=0.0 PET=0.0 GflS=0.0 ELEC=0.0 HELEC=0 0 

OTH =0.0 TDT=0.0 ntLtc U.O 



Table B.123 Van - Diesel Engine Energy and Residuals, 
1990, Technology Set A 

S ; L = K 8 1 I I : 0 7 - " P E T : 7 % 7 8 E + 0 6 G A S = £ . 331E+07 ELEC=£. 058E + 07 HELEC=1. 4£3E+06 

DTH = 4 . 7 £ l E + 0 5 TDT=7.160E+07 
TnTCii RTR P'F'^IDIIf l l- - FXTPRCTIDN CLEi:S:) ^ . . 
PHPT=9 458P;00 NOX = 7 : i £ 8 E + 0 1 SOX =1.880E+00 HC=5.579E-01 CD=7.«13E+M0 
p i n = 6 . a 3 9 E - 0 1 OflCD=£.£74E-04 HMET=5.OOaE-03 
TDTflL SPL TDS - EXTRflCTION CLBS;. 
SOI.IDS= 513££.9 
TDTflL MRTER ^^SIDURLS Z ^ ^ ^ ' ^ ^ l ^ ^ ^ ^ ^ , , SFIDE=3. 313E-05 FLIDE=1. 600E-O3 

^̂ P'̂ ::̂ -̂ n=.c_op DFF: :£5|-0£ ZN" =2: £37^05 PB =3.19£E-05 MN =6. O45E-03 
J^^^P^Jm CU=o:o TDS = 1.315E+01 BDD =£.l:3£E+00 HMET =4.376E-04 

ST?H'^F!^;r'€f"=;:410F-01 SDX=5.047E+00 HC =1.331E+01 C:D=3.880E+01 
^P'^:|;O^;E!O1 PFL =1.037E-01 RMM=5.7£9E-0£ HMET=6.514E-M£ RLD=1.065E-Hy 

pPH =9.548E+00 SFTDE=7.637E-01 
TDTfll SOLIDS - MFGCLBSJ 
SDLTDS= 84 0.7 
TDTAL MATEP RESIDUALS - MFb (LEVJ ^ .̂.. _ -,.-.^p_-. 
flMM =1.8 '^1E-01 CYflN =3 .308E-0£ D îG =3. 78(.E-oa PHEN=5. ^ . b E - . T . . - . - ^ ^ . E J l 

-'-;::?;Sl:S: ;i'°^:J;r'-" ^^^-^^ - -r""^ Ss:t:r-°' 
TDS = 8 . 5 0 7 E - 0 1 BDD =3.£50E-Ci£ H N E T - l . b ^ l E 0^ PJ 

Ul = 0 . 0 DTH = 0 . 0 
TOTflL BATTERY BTU BY FLIEL TfFE ELEC=0. 0 HELEC=0. 0 
CDAI=0.0 PET=0.0 bH:-M.O 
nTH = 0 . 0 TDT=0.0 



Table B.124 Van - Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

TDTAL BTU EY Î LIEL TYPE 
C0AL=1.6£5E+07 PET=7.418E+06 GAS=£.390E+07 ELEC=£.154E+07 HELEC=1 509E+0P 
PTH =4.057F+05 T0T = 7, 1£4E + 07 ' 
TOTAL AIR RESIDUALS - EXTRA'S TIDN ' LBS) 
PflRT=7.836E+00 NOX =5.416E+01 SOX =1.676E+00 HC=4.135E-01 CD=6.365E+00 
HID =6.39OE-01 D H C D = 1 . 5 1 O E - 0 4 HMET=3.89bE-05 
TOTAL SDLIDS - EXTRflCTION(LBS) 
SOLTDS= 39164 .5 
TDTflL MflTER RESIDUALS - EXTRRCTIDNCLBS) 

T F r - ^ - ' - F 0- ? c r i - - ^ ^ ! ~ - ^ TSS=£.033E+00 SFIDE=1 . 81 OE-05 FL IDE=8. 016E-04 
TFE - . -.o,-.E-Ci£ DFE=4.99c'E-03 Z N = l . £ 6 8 E - 0 5 PB = 1 . 7 6 5 E - 0 5 MN =4 5'9£E-,-n 

. D ^ = 3 . . 4 3 F + 0 0 C U = 0 . 0 TDS=7.014E+00 BDD =1.989E+00 HMET = 5 : U O E - o l 

TOTfll. flip RESIDUflLS - MFGCLBSJ 
PHPT=1 . 058E+01 NDX =5 .659E-01 -D'<'=4 1 3:-F + 0 0 HP - i -.-^r^.-.. -r, -

TOTAL SOLIDS - MFGCLBS) 
SOLIDS= 7 1 8 . 9 
TOTRL MRTER PESTDURLS - MFGCLBSJ 
RMM =c,.p,nOE-03 CYRN =1 .990F- r i 3 nsG =1 55 '9F-0- CUITKI -, - , - r - -
SFTDE=3.797E-04 FLIDE=£. 788E-03 TT = 0 ! 0 " M ^ " ! ' - ^ ! t ! " ' : t I ; L = ^ - f ^ ^ ! - ^ ' ^ 
PE =9 .£ .9 ,E-05 MN = 0 . 0 rnr , = i " ™ ,-,, ~[^ - .5.CE-U.S N I T R = 1 . £4£E-Ci2 

; r :J:r '^-°' S?S : : : f - - " " " - - - i - ^ ™ :J:S ™ , : -
TDTRL BRTTERY BTU BY FUEL TYPE 
CDRL =0.0 PET=0.0 GRS=0. 0 Fl pr-r, .-. 
OTH =0.0 TaT=0.0 ELEL=u.M HELEC=0.0 



Table B.125 Van - Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

S ; r = l ! 6 1 4 F l 0 7 ' ' p E T r 8 % 4 8 E + 06 GAS=£. 591E + 07 ELEC=2.289E+07 HELEC=1.776E+06 
nTH =4.907E+05 TDT=7.577E+07 
TOTfll AIR RFSTDUflLS - EXTRRCTIDN CLBSJ . ....-^^.,,., 
PRPT=8M64F+00 NDX =5.660E+01 SDX =1.745E+00 HC=4.324E-01 CQ=b.b39E+0U 
Hi I, = b . 6 4 4 F - 0 1 DflCD=1.383E-04 HMET=3.8y l E - 0 3 
TOTflL SDLTDS - EXTPflCTIDNCLESJ 
7DLIDS= 4 089 0.6 
TDTRL MRTER PESTDURLS l^l^'^^'^l^^H,^,,, SFIDE=1.8:36E-05 FLIDE=8.334E-04 . 
r:YHN=0.0 ^"^"^ ' ,^P n- I N ' - ^ •4-'̂ -05 PB =1.743E-05 MN =4.798E-fl3 
J^:X:t^::^ O^^.T' ^^:^^E.00 BOD =£.067E+00 HMET=5.1£0E-CI5 

TOTfl[''RTR RESIDURLS -MFG (LBS:̂  .•v=4.3i-,4E + 0 0 HC =1.4£6E+01 CD =3. 094E+01 
::rM:^t3F-ol PEL =i:£88i-ol AMM=£: 50£E-0£ HMET=4. 085E-02 RLD=1. 065E-08 
ORG =1.156E+01 SFTDE=6.703E-01 
TOTflL SDLIDS - MFbCLBSJ 
SDLIDS= 7£8.6 
TDTflL MATEP RE.STDUF.LS -MFb_cLE... ^^^^_.^^^_,. pHFN=3.777E-04 TSS =8. 077E-03 
HMM =1.iM.i3E-0£ ;̂';" -•:^;^-J:, y,- =,., ZN =1.667E-03 NITR=1 .31«E-U£ 
SFIDE=3.967E-CI4 FLIDE-.. o-.9E 0. ^^ ^ ,̂-,, r, CU =0.0 

T5. ^ - ' ^ S SDD :I:O61E-0£ HS^T=;.4£5E-0£ MO =0.0 HRS =0.0 

rn =0.0 OTH =0.0 
TDTRL BRTTERY BTU BY FUEL TYPE ELEC=0.0 HELEC=n.0 
,-Ofll=0.0 FET=M.o bH.-o.O 
OTH =0.0 TOT=0.0 



Table B.126 Van - Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TDTRL 
caHL=l 
OTH =4 
TOTflL 
PHRT=7 

RI D =6 
TDTflL 
SOLIDS 
TDTRL 
CYfl'l=0 
T!^F =1 

cPD =5 
RR S = 0 

ETLI EY FUEL TYP 
.367E+07 
.773F+05 

PET=7 
TDT=6 

RTP RESIDUflLS -
-5 05E+00 

3bOC-0l 
SOLIDS -
= 3635S 
.lATER PES 
. 0 
.385E-03 
.338E+0 0 
. 0 

NDX = 

ORCD= 
EXTRRC 

IDUflLS 
0i::b=7 

DFE=4 
CLI =0 
CD =0 

E 
.833E+06 
.77£E+07 

bHS=£. 

EXTRflCTI ONCLBSJ 
J.0 56E+01 
9.48£E-05 
TlONCLBS) 

- E X T R A L 

.953E-04 

. iSOTiE-OS 

. 0 

. 0 

SDX = 
HMET = 

TIONCLI 
TSS=3. 
ZM =9. 
TDS=6. 

347E+07 

1.645E+00 
3.358E-03 

SJ 
055E+00 
175E-06 
'98 3E+0 0 

ELEC=£.108E+07 HELEC=1.361E+06 

HC 

S F T D E = 1 , 
RE = 1 . 
BOD = 1 . 

' 39E-01 CD=6.068E+00 

186E-05 
££6E-05 
97'9E+0 0 

FLIDE=7. 
MN =4. 
HMET =4. 

'9y OE-04 
£71E-03 
766E-05 

TDTAL AIR RESIDUALS - M-̂ G 
p fl p T='9. 5 3 0 P + 0 0 N 0:«! = 3. t 

GPL =1.440E-01 PFL =1.3 
ORG =1.106E + 01 SF T DE=6.£ 
TOTflL SOLIDS - MFGCLBSJ 
SDLIDS= 661.4 
TDTAL MATEP RESIDUALS - MFG 
AMM =8,9£lE-03 CYAN =1.91 
SFTDF=3.537E-04 FLIDE=£ 
PE , =8.R69E-05 MN =0 
TDS =a.434E-01 BDD =1.C 
NI =0.0 DTH =0.C 
TOTflL BflTTERY BTU BY FUEL 
CDAL=0.0 PET=0.0 
OTH =0.0 TDT=0. 0 

CLBSJ 
3 0E-01 
27E-01 
4 0E-01 

sax= 
HMM = 

. •914E+0 0 
, 913E-02 

HC =1.348E+01 
HMET=£.978E-0£ 

CO =£. 
RLD=1. 

758E+01 
065E-0:5 

CLBSJ 
'E-0 5 
L'E-Oa 

:il5E-0£ 

TYPE 

D&G =1. 
TI =0. 
CDD =1. 
HMET=1. 

48£E-0£ 
0 
765E-07 
5£6E-0£ 

PHEN 
ZN 
RL 
MD 

409E-04 
513E-03 
0 
0 

TSS =7.4£5E-0£ 
NITR=1.199E-02 
CU =0.0 
RRS =0.0 

bHi:= ELEC=0.0 HELEC=0.0 



Table B.127 Van - Diesel Engine Energy and Residuals, 
1990, Technology Set C 

S ; r = l ' 9 3 9 F l c i 7 " p E T r 6 ' 3 1 9 E + C i 6 GRS = 1 . 760E+07 ELEC=1. 745E+CI7 HELEC=7. 968E+05 
nTH =3.780E+05 TDT=6.193E+07 
TOTRL RIP RESIDUflLS - EXTRRCTIDNCLBSJ 
PRPT=8?886E+00 NDX =6.599E+01 SDX =1.794E+00 HC=5.131E-01 CD=7.3£5E+U0 
RL D =6 .589F -01 DRCD=2.0 04E-04 HMET=4.3 OyE-03 
TDTRL SDLIDS - EXTPRCTIDNCLBSJ 
SDLIDS= 4 7 4 8 8 . 5 
TOTRI MRTER RESIDUflLS - EXTRRCTIDN cLESJ , - , , „ , - , ^..--c ,-,o 
,-VflN=0 0 D*'G=6.205E-03 TSS=2.283E+00 SFIDE=1. 076E-M5 FL IDE=1 .54cE-UJ ^ 
TFE = 9 4 6 E - 0 2 DFF=1 l£ - 'E -0£ ZN = 1 . 3 0:3E-05 PB =1 .593E-n5 MN =5.597E-i - i3 ' £; 
rOD =3:444F+00 C U = o : o TDS=1.045E+01 BDD =£.054E+00 HMET = 2 . 7 8 3 E - 0 4 
ftps = 0 . 0 CD = 0 . 0 

S R T U ^ E ^ O ^ I ^ D X " = 3 : 7 3 0 E - 0 1 SDX=4.240E+00 HC =8.687E+00 C D = 3 . 5 8 0 E + 0 1 
GFL = 7 ! o £ l E - 0 £ PFL =5 .583E-02 RMM=3.337E-02 HMET=3.6£7E-0£ flLD=l.0b5E-uy 
npb = 9 . i 6 4 E + o o sF iDE=8. oarsiE-Mi 
TOTRL SDLIDS - MFGCLBSJ 
SOLIDS= 7 £ 4 . 7 
TDTRL MRTFR RESIDURLS - MFGCLBSJ . .,.^ ,._, ^.^^^ ^ ^^.^^ ,,., -r<,^ _-. ,c;5F-01 
flMM =1 7 5 I F - 0 1 CYflN =3 .062E-0£ D&:G =3.c:46E-0d PHEN=4. r 59E-M3 T;;.i - i . l . . - ' E 01 
S M D F = l : 7 8 8 E - 0 4 . FLIDE=6. 148E-02 T I = 0 . 0 ZN =1 .798E-03 N I T R = 1 . 4£3E-Ci£ 
PB =1.063E-04 MN =0.0 CDD =£.434E-02 RL =5.139E-03 CU =1.468E-05 

TDS =4!935E-01 BDD =1.898E-0£ HMET=1.71:3E-0£ MD =0.0 RRS =0. 

HI =n.0 DTH =0.0 

TDTRL BRTTERY BTLI BY FUEL TYPE î cr-r. o HFl FC-O 0 
COML=0.0 PET=0.0 bHi=O.U ELEL=0.0 HELEC-0.0 

nTH =0.0 TDT=0.0 

0 



Table B.128 Van - Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTRL BTU BY FUEL TYPE 
CORL=1.705E+07 PET=7.457E+06 GRS=£.£0£E+07 ELEC=1.863E+07 HELEC=1.605E+06 
OTH =3.416E+05 T0T=6.712E+07 ' 
TOTRL flip RFSTDUflLS - EXTPRCTIDNCLBSJ 
PflPT=8.006E+00 NDX =5.661E+01 SDX =1.691E+00 HC=4.£35E-01 CD=6.547E+00 
RLD =6 .385E-01 0RCD=1.373E-04 HMET=3.181E-03 
TDTRL SOLIDS - EXTRRCTIDNCLBSJ 
SDLTDS= 4 0633.7 
TDTRL MRTER PESTDURLS - EXTRflCTIONCLBSJ 
CYflM=0. 0 0 S ; G = 9 . 108E-03 TSS=£. 167E+00 SFIDE=9. 04OE-O6 FLIDE=1 495E-03 
TFE = 1 . 667E- 02 DFF=9. 641E- 03 ZN =9 . £ 0£E- 06 PB = 1 . 1 £ OE-05 MN = 4 . 8 05E- lis 
iDD =3.339E+00 CU = 0 . 0 TDS=1. £££E+01 BDD =1.98'9E+fiO HMET =3 9S£E-n4 
RRS = 0 . 0 CD = 0 . 0 • - - .̂  -•» 
TOTRL RIP RESIDUflLS - MFGCLBSJ 
PflRT=1.019E+01 NOX =4 . 085E-01 SDX=4. 131E+00 HC =1.189E+01 CD =3. r.85E + 01 
GFL =1 .479E-01 PFL =1 .£50E-01 flMM=£.366E-03 HMET=£.570E-0£ RLD=1.0P.5E-0fl 
nPG =fl.8S0E+0O SFIDE=6.067E-01 
TDTRL SOLIDS - MFGCLBSJ 
SDLIDS= 712 .4 
TDTRL MRTER RFSIDURLS - MFGCLBSJ 
^ " 7 r , . . " - - " ' " " ' ^ " ' ' ' ' '-•''^'•' ='--'^'2*^'E-0£ OiG = 3 . U 3 E - 0 2 PHEN=4. 122E-03 TSS = 4 . £ 4 0 E - 0 1 
cip - • l - - t ~ ' ' " * F ' - i r ' E = l - ' : ' 6 5 E - 0 1 TI = 0 . 0 ZN = 1 . 6 1 5 E - 0 3 N i T R = l . £81E-C,£ 
FB - H . 4 : I : E - I I 5 MN = 0 . 0 CDD =3 . 144E-0£ RL =1 .15£E-0£ CU =:3. £9£E-cr 
TD .. =7 .347E-01 EDD =£ .931E-0£ HMET=1. £89E-0£ MD 
HI =0.0 DTH =0.0 
TDTflL BRTTERY ETU BY FUEL TYPE 
CDRL=0.0 PET=0.0 GRS=0.0 ELEC=0 0 
OTH =0.0 TOT=0.0 

=0.0 RRS =0.0 

HELEC=0,0 



Table B.129 Mlni-Auto, Brayton Engine Energy and Residuals, 
1990, Technology Set A 

He: 

TDTfl l PTM BY FUEL TYPE 
CDRl-=ft . 17^E+c i6 P E T = 3 . 8 7 5 E + 0 6 
DTH = 1 . 9 S 8 E + c i ' i T n T = 3 . 3 6 5 E + 0 7 
TOTRI RTP RESIDURLS - EXTRRCTION iLBS) 
p f t p T = 4 . 3 2 9 F + 0 0 NOX = 3 . 0 3 1 E + 0 1 SOX = 9 . 0 4 7 E - 0 1 
fll D = 3 . 4 0 0 E - 0 1 n f l C D = 6 . 5 9 5 E - 0 5 H M E T = £ . 1 8 1 E - O 5 
TnTRL SDL IDS - EXTRRCTIDN(LBS) 
snLIDS= 2 ? 1 6 1 . 0 
TDTRL I.IRTFR RESIDURLS - EXTRRCTIDN CLBSJ 
r . ' , f tN=0. 0 D«.G=5. 21 7 E - 0 
TFF = 9 , f i 7 5 E - 0 3 r F E = 5 . 2 4 8 E - 0 5 ZH 
cnn =1.778E+00 CU =0.0 TD 
ftps =n.fi CD =0. 0 
TPTRI. RIR RESIDURLS - MFGCLBSJ 
pftPT=4.964E-»-ClO NDX =2.£CiaE-01 
GFL =5.384E-02 PFL =4.438E-02 
HRG = 4 . f t f t 4 E + 0 0 S F I D E = 3 . 5 8 5 E - 0 1 
TDTRL SDL IDS - MFGCLBSJ 
SOI TDS= 3 7 0 , 3 
TOTRI MRTFR RESIDLIRLS - MFGCLBSJ 
RMM =a.163E-02 CYRN =1.430E-02 
SFIDF=1.896E-04 FLIDE=4.406E-02 

MN =0.0 
BDD =1.639E-02 
DTH =0.0 

TDTRI BRTTERY BTU EY FUEL TYPE 
c n R L = 0 . 0 P E T = 0 . 0 i : 'RS=0.0 E L E C = 0 . 0 
DTH = 0 . 0 T D T = 0 . 0 

G R S = 1 . 1 2 4 E + 0 7 E L E C = 9 . 5 4 6 E + 0 6 H E L E C = 6 . 0 9 6 E + 0 5 

HaE-Ol C D = : ' 3 6 E + 0 0 

S = l . 1 5 8 E + 0 0 
= 8 . 6 7 I E - 0 6 

S=6.60OE+OO 

SOX=2.£9OE+0 
R M M = 1 . 2 5 2 E - 0 . 

SF I [IE = 1 . 5 : ; 0 b - 0 5 
PB = 1 . 2 0 5 ^ - 0 5 
BrjD - 1 . Or:. OE+0 0 

~i He = 6 . 53OE+OO 
-: H M E T = £ . 5 3 7 E - 0 £ 

F L I D F = 7 . 9 5 8 E - 0 4 
MN = 3 . 6 1 5 E - 0 5 
HMET = £ . £ 0 1 E - 0 4 

CD = 1 . 6 8 4 E + 0 1 
R L D = 1 . 0 6 5 E - 0 8 

PB 
TD 
NI 

= 5 . 3 6 5 E - 0 5 
= 4 . 2 0 7 E - 0 1 
= 0 . 0 

O'AG 
T I 
CDD 
HMET 

= 1 . 7 2 0 E - 0 £ 
= 0 . 0 
= 2 . 0 5 I E - 0 2 
= 7 . 6 1 2 E - 0 5 

PHFN= 
ZN = 
RL = 
MO = 

2 . 2 4 0 E -
'9. 0 9 2 E -
•= ' .277E-
0 . 0 

TS 
:i4 N I 

CIJ 
RR 

TR=7.i: 
=2 .6 ' 

S =0 .0 

: l E - o i 
• 3 E - 0 3 
' I E - 0 5 

H F L E C = 0 . 0 



Table B.130 Mlni-Auto, Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

TDTRL BTU PY FUEL TYPE 
r.DflL=7.491E+fi6 PFT=3.45SE+06 GRS=1.127E + 0 
OTH =1.726F+05 TDT=3.272E+07 
TDTRL RIP RFSIDURLS - EXTRRCTIDNCLBS) 
PftPT=3.417F+00 NDX =2.£6:3E+01 SDX =7. 
RLD =2.919E-01 DflCD=3.524E-05 HMET=1. 
TPTRL SDl IDS - EXTRRCTIDNCLBS:) 
SDLTnS= 16400.0 
TOTRI MRTFR RESIDURLS - EXTRRCTIDNCLBS) 
CYRN=n.0 
TFF ='i.776F-03 
CDD =1.527F+00 

RRS =0.0 

EL EC=9.596E + 06 HELEC=6. ;E+05 

IE-01 

8E-0 5 

He = 1.648E-01 C0=£.74 9E+ 0 0 

TOTRL RIR RESIPURLS 
pftPT=4,4S7F+00 
GFI =7.249E-02 
PRG =5.217E+ 0 0 SFIDE=3.108E-01 
TPTRL SDLIDS - MFGCLBSJ 
SPI- IDS= 3 0 7 . 2 
TPTRL MRTFR RFSIDURLS 
flMM = 4 . 009F-0- - I 
; - F I D E = 1 . 5 9 2 E - 0 4 

n i 5 : G = 5 . 2 5 8 E - 0 4 T S S = 9 . 41 3 E - 0 1 SF I DE=1 . 3 5 3 E - 0 5 
D F E = 2 . 2 0 4 E - 0 3 ZN = 6 . 7 3 6 E - 0 6 PB = 9 . 5 6 5 E - 0 6 
CU = 0 . 0 T D S = 3 . 2 0 5 E + 0 i i BOD = 9 . 0 . 3 3 E - 0 1 
CD = 0 . 0 
RI.S - MFGCLBSJ 
NPX = 1 . 6 8 5 F - 0 1 S D X = 1 . 8 2 1 E + 0 0 HC = 6 . 3 0 9 F + 0 0 
PFL = 6 . 2 1 1 E - 0 2 R M M = 7 . 7 8 4 E - 0 3 H M E T = 2 . 2 2 4 E - 0 £ 

F L I D E = 5 . 6 6 5 E - 0 4 
MN = 1 . 9 2 O E - 0 5 
HMET = 2 . 3 7 4 E - 0 5 

CP = 1 . 2 59E+01 
R L D = 1 . 0 6 5 E - 0 8 

- MFGCLBSJ 
CYRN = 8 . 7 9 7 E - 0 4 
F L I D E = 1 . 1 7 5 E - C i 2 
MN = 0 . 0 
POD = 4 . 7 8 6 E - 0 3 
OTH = 0 . 0 

TOTRL BRTTERY BTU BY FIJEL TYPE 
C D A L = 0 . 0 P E T = 0 . 0 GA 

DTH = 0 . n T n T = 0 . 0 

PP = 4 , O f t R F - 0 5 
TDS = 1 . 2 5 2 F - 0 1 
N I = 0 . 0 

DAG = 6 . 6 7 5 E - 0 3 
T I = 0 . 0 
CPD = 1 . 7 6 5 F - 0 7 
H M E T = 6 . 6 0 4 E - 0 ; ; 

= 0 . 0 ELE 

P H E N = 1 . 5 4 5 E - C i 4 TSS =3 
ZN = 6 . 3 6 £ E - 0 4 N I TR=5 
AL = 0 , 0 CIJ =0 
MO = 0 . 0 RRS = 0 

: = o . 0 Hf-:i.Ec = o . 0 

. 4 7 7 E - 0 

. 4 0 5 E - 0 
. 0 
. 0 



Table B.131 Mlnl-Auto, Brayton Engine Energy and Residuals, 

1990, Technology Set B 

. 6 1 0 E -

. 7 7 7 E -

TPTPI PTU BY FUEL TYPE 
CPRL=7.5R3F+-06 P E T = 4 . 2 9 8 E + 0 6 
PTH = ? . 2 1 3 E + 0 5 T P T = 3 . 6 9 1 E + 0 7 
TPTRI. R I P RFSIDURLS - EXTRACTION CLBS) 
p f t P T = 3 . 9 r i 4 F + 0 0 NPX = 2 . 5 9 6 E + 0 1 SPX =8 
RLD ="-t.34CiE-0t P R C n = 4 . 5 0 0 F - 0 5 HNET=1 
TPTRL Sni IDS - FXTRRCTIPNCLBS"-

SPl. IDS= 18750.9 

TDTRL URTFR RFSIDURLS - EXTRRCTIPNCLBSJ 
r>-flN=n.ri D«G=4.308E-CI4 TSS=t. 077E+00 

Tpf: =ft.6£7E-03 DFE=2.501E-03 .ZN =5. 050E-06 
CDD =1.748F+nn CU =0.0 TDS=3.667E+00 

RRS =0.0 CD =0.0 
TPTRL R I P RESIDURLS - MFGCLBSJ 
p f t P T = 4 . 8 6 7 E + 0 0 NDX = 1 . 9 1 S E - 0 1 
GFI = 7 . 1 8 7 F - 0 ? PFL = 6 . 1 1 7 E - 0 2 
PRG =«i.895F-»-00 S F I D F = 3 . 2 5 1 E - 0 1 
TPTRL SPL IDS - MFGClPSJ 
SOI TDS= 3 3 9 . 9 
TPTRI. I.IRTFP RFSIDURLS - MFG<LBSJ 
ftMM = 4 . 5 9 9 E - 0 3 CYRN = 9 . 9 7 9 E - 0 4 

FLIDE=t.315E-02 
MN =0.0 

PPn =5.:393E-03 

PTH =0.0 

TPTRI PRTTFPY PTU PY FUFL TYPE 

GRS=1 .285E + 07 F L E C = 1 . 11I.IF + 0 7 H E L E C = 8 . 440t + 0': 

01 HC=1 
0 3 

, 913F-01 CP=3.150E + 00 

SFIDE=8. 

PB =6. 

BPD =1. 

917E-
807E-C 
039E+C 

FL I DE 
MN 
HMET 

=4. 1 

=2.4 

sax=2. 
RMf1=9, 

M46E+00 
43OE-03 

HC =7 
HMET=1 

. 1 2 9 E + 0 

. 6 5 8 E - 0 
0 CD = 

RLD= 
1.42 
1. 06 

- F I D E = 1 
PB =4 
TDS =1 
N I = 0 

. 8 2 5 E - 0 4 

. 6 1 1 F - 0 5 

. 3 O O F - 0 1 

. 0 

a-^.<? = 7 . 
T I = 0 . 
CPD = 1 . 
HMET=6. 

6 6 9 E - 0 1 
M 

7 6 5 E - 0 F 
9 1 1 E - 0 1 

PHEN 
ZM 
flL 
MO 

1 . 7 6 4 F 
= 7 . 8 5 a E 
= M. 0 
= 0 . 0 

COfll =l"l. o 
DTH = f l . M 

P F T = n . 
TDT=n. 

I 3 H S = 0 . 0 EI .EC=0. 0 

• 04 T s : 
- 04 N I 

cu 
RRS 

HELEC 

TR=6 
= 0 
= 0 

9 1 E - 0 4 
0 2 E - 0 3 
8 3 E - 0 5 

2E + 01 
5 E - 0 8 

. 8 5 9 E - 0 £ 

. 2 1 8 E - 0 S 

. 0 

. 0 

vo 



Table B.132 Mlni-Auto, Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TPTRI PTU PY FUEL TYPE 
! " :PRL=5.91 1E+CI6 P E T = 3 . 5 5 6 E + 0 6 bf lS = l . 061E + 07 E L E C = 9 . 2 9 1 E + 06 HFL£ ! : = 5 . 3 2 9 E + 05 
OTH =2.022E+05 TPT=3.009E+07 
TPTRL RTR .RFSIDURLS - EXTRRCTIDNCLBS) 
PRRT=:3 .?73E+00 NOX = 2 . 1 1 9 E + 0 t SOX = 7 . 3 6 5 . b - 0 1 H'S = 1 . 5 a a E - 0 l .-:n=.-'. 6 2 9 F + 0 i | 
R I D = ? . 8 8 7 E - 0 1 P R C D = 2 . 6 3 8 E - 0 5 H M E T = 1 . 4 5 0 E - 0 5 
TDTRL SOLIDS - EXTPRCTIPNCLBS) 
SPLIDS= 15:300.5 
TPTRI I.IRTFP RFSIDURLS - EXTRRCTIPN CL B-S) 
C Y R N = n , n P X : G = 3 . 2 5 9 E - 0 4 T S S = 9 . 2 4 8 E - 0 1 S"̂  I DE=5 . :357p-op. FL I nF = 3 . 6 £ 4 F - 0 4 
TFF = 5 , 4 1 0 F - 0 . 3 P F E = 2 . 1 n 4 E - 0 3 ZN = 3 . 6 3 7 E - 0 6 PB = 4 . 7 2 1 E - 0 6 MN = i " ? ' 9 3 F - 0 5 
CPD = 1 . 5 1 1 F + n n CLI = 0 . 0 T D S = 3 . 1 7 1 E + 0 0 BOD = 3 . 9;3 3 E - 0 l HMET = 2 . ' i i 8 3 E - 0 5 
ftps = 0 . 0 CD = 0 . 0 
TPTRL R I P RESIDURLS - MFGCLBSJ 
P R R T = 4 . 0 6 3 E + 0 0 NOX = 1 . 6 5 0 E - 0 1 S a X = l . 7 0 0 E + 0 0 HC = 6 . 0 - ; 4 F + 0 0 CO = 1 . 1 6 3 E + 0 1 
GFL = 6 . 1 6 7 E - 0 2 PFL = 5 . 2 5 6 E - 0 2 R M M = 6 . 5 5 1 F - 0 3 H M F T = 1 . l : - ;6E-0=' R i D = l 0 6 5 c _ o ^ 
ORG =5.078E-»-00 S F I D E = 2 . 7 3 5 E - 0 1 
TPTRL SDL IDS - MFF; CLBSJ 
S P L I D S = 2 9 2 . 0 
TPTRL W R T F P RFSIDURLS - MFGCLBS:) 
RMM = 3 . 7 5 2 E - 0 3 CYRN = S . 4 0 2 E - 0 4 

F L I D F = 1 . 0 8 6 E - 0 2 
MN = 0 , n 
EDD = 4 . 6 4 O E - 0 3 
OTH = 0 . 0 

TDTRL PRTTEPY BTIJ PY FUEL TYPE 
COfll = 0 . 0 P E T = 0 . 0 Gfl ' : 
OTH = 0 . 0 T O T = 0 . 0 

S F T D F = 1 . 
PP 
TDS 
N I 

—'̂  
= 1 . 
= 0 . 

. 4 9 : 

. ^'?i 
--1F-
i E -

0 8 5 F -
0 

- 0 4 
-05 
-01 

nA:G = 6 . 3 3 2 E - 0 3 
T I = 0 . 0 
COD = 1 . 7 6 5 E - 0 7 
H M E T = 5 . S l C i E - 0 5 

= 0 . 0 ELEI 

P H E N = 1 . 4 5 8 E - 0 4 TSS = 3 . 2 . 
ZN 
HL 
MO 

S = 0 . 

= 6 . 5 2 4 E - 0 4 N I T R = 5 . 1 
= 0 . 0 CU = 0 . 0 
= 0 . 0 RRS = 0 . 0 

0 HF.LEC = 0 . 0 



Table B.133 Mlnl-Auto, Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

DN CLBS; 
SDX = 
HMET = 

• 

=9 
=2 

£6; ; C -

442E-
-0 
-0 

TIDNCLBS;) 
T S S = 1 . 1 8 2 E + 
ZN = 1 . 0 6 4 E -
TDS=6 .6 ' 94E+ 

MM 

05 
0 0 

I HC=.: 

SFIDE=1 
'•"B =1 
50 D =1 

:.E-01 CD=3.7 t7E + 00 

28E-05 
93E-05 
71E+OO 

FLID£= 
MN 
HMET = 

TPTflL PTU BY FLIEL TYPE 
cnR! = t . nn.=E+07 PET=4..225E+06 GRS=1. 253E+07 ELEC=l . 042E + M7 HELEC= 
PTH =? . r i r i lF+05 TDT=3.S24E+07 
TPTflL flip RESIDLIRLS - EXTPRCTI 
pftPT=4.531E-»-00 NPX =3.305E+01 
RLD =;3.434E-01 PRCD=i=i. 915E-05 
TPTflL SDLIDS - EXTRRCTIDNCLES) 
SPLinS= 23809.7 
TPTfll WflTFP RFSIDURLS - EXTRRC 
CYRN=0. 0 PS,G=5. 4 2 4 E - 0 3 
TFE = 9 , 7 4 0 E - n 3 P F E = 5 . 6 3 2 E - 0 3 
m n = i . 7 9 5 E - » - o n c u = o . o 
ftPS = n . fl CD = 0 . 0 
TPTflL RTP RFSIDURLS - MFGCLBSJ 
P R R T = 5 , 7 4 4 F + n O NPX = 2 . £ 3 1 E - 0 
GFL = 7 . 7 5 3 F - r i P PFL = 6 . 5 4 0 E - 0 
ORG = 4 . 9 7 4 F + n n S F I D E = 3 . 7 9 1 F - 0 
TPTf lL S P L I D S - MFGCLBSJ 
S P l i n S = 4 0 7 . 6 
TPTRI MRTFR RFSIDURLS - MFGCLE 
RMM = 8 . 7 6 2 F - 0 2 CYRN = 1 . 5 3 3 E -
S F T D F = 1 . 9 4 9 F - 0 4 F L I D E = 5 . 6 6 1 E -
PP = 5 . 5 0 3 F - 0 5 MN = 0 . 0 
TDS = 4 . 3 5 5 E - 0 1 EOD = 1 . 6 7 2 E -
H I = 0 . n PTH = 0 . 0 
TPTRI BRTTERY BTU EY FUEL TYPE 
r o R i = n . n P F T = f i . o G R S = O . O E L E C = O . O H E L E L = M . M 

OTH = 0 . 0 T P T = 0 . Cl 

: . ' 94E-»-05 

. M 3 6 E - 0 4 

. 3 M 4 E - 0 3 
2 5 5 E - 0 4 

1 SnX=2.425 
2 RMM=1.54 
1 

E+OC 
E-0.: 

SJ 
02 P'*.:G = 1 . 
02 TT =0.c 

CDD = 1 . 6 
02 HNET=8.C 

7ME-
4 9 E -

HC =•: 
HMET=: 

ppipr-
ZN 
AL 
MD 

732E + CI 
1 0 6 E - 0 

0 CD = 
RLD= 

1 . 
t . O 

E+Ml 
b .5£ -03 

H E -
:i4 

= 0 . 0 

TS 
N I 
C-.IJ 

AR 

TR=( 
: i 55E-01 
; 7 8 E - 0 5 
M 2 E - 0 5 



Table B.13A Small Auto, Brayton Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TPTRL ETU BY FUEL TYPE 
CPRL=9. 06aF+06 PET=4.307E+06 GRS=1 . 248F + 07 Fl Fr = 1 . 060i^ + 07 HELEC=6 "^^F + O 
OTH =2.205E+05 TPT=3.737E+07 ' " 
TPTRL RIR RESIDUflLS - EXTRflCTIPNCLBS) 
PART=4.flO.'3E+00 NDX =3.418E + 01 SPX =1.006E + Oii HC =2.5,-'^F-01 Ca=5 '^^'Zc + OO 
AID =3.782E-01 0ACD=7.254E-05 HMET=2.406E-03 
TOTRI SPUDS - EXTRRCTIDNCLBS'' 
SDLIDS= 24584.9 
TPTRL URTFR RESIDURLS - EXTRRCTIDNCLBS) 
CYRN=n.O P?.G=5 
TFF =1.007F-02 DFE=5 
CDD =t .978E+00 CU =0 
APS =n .n CD =0 
TPTRL RIP RFSIDLIRl.S -
PflRT=5.511F+0n NPX 
GFI =5.985E-n2 PFL 
ORG =5.43OF*00 SFIDE=3 
TPTflL SPL IDS - MFGCIBSJ 
snLIDS= 411.0 
TDTflL MRTFR RESIDURLS - MFGCLBS) 

RMM =9.n56F-|-|2 CYRN =1.586E-02 P:-.G = l . .^ iOF-0. - PH'--N = :' 4; ' . ;F.-0--. T " " = 
:SFIDF=2.1Ci7E-ri4 FLIDE=4. S96E-CI2 TI =0 .0 zn =P (,nP-f,i 'tll^' = 
PP =5.955F-n5 MN =0 .0 CPD =2.231E-03 Al. = I ; O 3 1 F - M - : r i P . P : , 4 p P 
TDS =4 .671F-n i POD =1.S22E-Ci2 HMET=8.436E-03 NO =0 0 " ' oc. - ='"" " 
NT =0.0 DTH =0.0 
TPTRL ERTTERY pTU PY FUEL TYPE 
CPRL=0.0 PET=0.0 GRS=0.0 ELEC=0.0 H^LFC=o.o 
PTH =11. M TPT=0. 0 - -

79IE-03 
822E-03 
0 
0 
MFGCLBS) 
2.447E-M1 
4.933E-02 
3,973E-01 

TSS=I.238E+MM SFIDE=1.667E-05 
Zli =9.496E-06 RB =1.314E-05 
TDS=7.34ME+flO BDD =1.179E+00 

S P X=2. 5 41E + M 0 H C = 7. 2 5 6 E + 0 0 
RMM=1.383E-M2 HMET=2.777E-0£ 

FLIDE=8.y54E-04 
MN =>2.901E-03 
HMET =2.445E-04 

CD =l.36:3E + 01 
flLD=l.065E-08 

:l t - C 



Table B.135 Small Auto, Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

S ; r = f l ' 3 M ^ r o r ' p E ? : 3 ^ e 6 0 E + 0 6 GRS = 1 . 2 5 8 E + 0 7 E L E C = 1 . M71E + 07 HELEC = 7. n 3 E + 0 5 

PTH =1.9?6E+05 TnT=3.653E+07 
TPTflL flIR RESIDURLS "^EXTRRCTIDN (LBS;- ^ , . . . - 0 1 CD=3. 069E + MM 
pftPT=':|.814F+00 NPX =£.5£6E + Ml .::.DX =y.-•'-":•£-Ml H L - l . - ^ - . .. -U - u - . - -
RI n = '3 .259E-0t PRCD=3.933E-05 HMET=£. U 9 E - 0 3 
TDTRL SDLIDS - EXTRRCTIDNCLBS) 
"^PLlDSs 18306.7 

;Z^}^ ^ri:T^-- ^^:^^ Ŝ. : - - :S3 Z. ^:IS^ 
RRS = n . 0 CD = 0 . 0 
TDTflL RIR RESIDURLS - MFGCLBSJ . . . ^ - . ^ - ^ .-.j-'C-tCiO CO - 1 -'Ofp + Ol 
PflPT=-).ri09E+nO NPX =1 .880E-01 SPX=£. M:33E+MM H L = ( . M 4 ^ E + C L P - . . . . E + 1 
Î FL = f l . f i 92F-0? PFL =6.93':iE-M2 RMM=8.68HE-M:; HMET=.-.'. 4.3cE-M^ H L D - 1 . M O J E My 
ORG =5!824F+0 0 SFIDE=3.469E-01 
TPTRL SDLIDS - MFGCLBSJ 
SPLIDS= 3 4 2 . 9 
TPTRI I.IRTEP RESIDURLS - MFGCLBSJ _ P H F N - 1 • - ^ • 5 F - 0 4 T ^ " =5 8:32E-ci2 
-L. - . ..-jctr ,;-j i-'.,'at-l =.=1 ft:'0F-04 Pt̂ H =7.451E-M:; FHEN -1 . . .. jt". '.'•* > -..-•-•.-n -.. 
HMM =4 .475F- i l - i L(HN - v . b ^ u t i •* iJ - _ ,: .=,.;,ir_o4 N n R = 6 . O"--•--•'-• 
-FIDF=1.777F-Ci4 FLIDE=1.31 1E-M£ TI =0 . M .-M - ' • ' ; - ' ' - '^ -'' _,:,,:, 
CP - I 56-'F-Ci5 MN = 0 . 0 CPD =1 .765E-07 Al. = 0 . 0 i.U - 0 . 0 
^S., : t : ^ ^ « p - n ? BPD =5 .342E-03 HMET=7.371E-05 MO = 0 . 0 H- . :=M.O 
Ml = 0 . 0 DTH = 0 . 0 
' j ^ ' l ^ ^ r ' " ' ' ^ P E T I O T ' ' ' ' ' ' ' GRS = 0. 0 R-EC^i i . 0 H.LEC.O. 0 
OTH = 0 . 0 TPT=0.0 

0 : 



Table B.136 Small Auto, Brayton Engine Energy and Residuals, 
1990, Technology Set B 

GRS=1.430E+0( 
TPTRL BTU BY FUEL TYPE 

CPRL=8.4£4E+06 PET=4.781E+06 
PTH =2.458E+05 TPT=4.104E+07 
TDTflL RTR RFSIDURLS - EXTRRCTIPNCLBSJ 
PRRT=4.340E+00 NDX =2.884E+Ml SPX =9.5;30E-0 
RLD =3.718E-01 0RCD=4.963E-05 HMET=1.966E-0 
TOTAL SPLIDS - EXTRRCTIPNCLBSJ 
SPLIDS= 20830.1 

- EXTRRCTIDNCLBS) 
742E-04 TSS=1.199E+00 
7 S 0 E - M 3 ZN = 5 . 5 3 9 E - 0 6 
M T D S = 4 . 0 8 2 E + 0 0 
0 
MFGCLBS) 
2 . 1 3 1 E - 0 1 

E L E C = 1 . 5E + 0r H E L E C = 9 . 3 9 1 E + 0 5 

1 H C = 2 . 1 2 4 E - 0 1 C D = 3 . 5 M 3 E + 0 0 

TPTflL URTER RESIDURLS 
CYf lN=n . n D!l:G=4 
TFF = 7 . ; 3 6 2 E - n 3 DFE=2 
CDD = t . 9 4 5 E + 0 0 CU = 0 
RRS = 0 . n CD = 0 
TPTf l l R I P RFSIDURLS -
P R R T = 5 . 4 1 l F + 0 0 NPX 
GFL = 7 . 9 9 6 E - r i 2 PFL = 6 . 
ORG = 6 . 5 5 9 F + 0 0 S F I D E = 3 . 
TPTRI SDL IDS - MFGCLBSJ 
:SPLIDS= 3 7 7 . 7 
TDTRL URTFR RFSIDURl 

8 0 7 E - 0 £ 
6 0 9 F - 0 1 

SDX=2.273E+MCi 
flMM=l.044E-M2 

-FIDE = 9. 7l5F_-0r:. 

PE =7.445E-06 
BDD =1.157E+00 

HC =7. •̂c:"9E + oO 
H"1FT=1 .313F-02 

FLIDE=4.665E-04 
MN =2.446E-0 5 
HMET =2.75 7E-05 

CO =1.53OE+Ol 
ALD=1. 065F.-0:3 

flMM = 5 . 1 0 9 F - n 3 
S F I D F = ? . n ? R F - n 4 
PB = 5 . 1 2 2 E - 0 5 
TDS = 1 . 4 4 2 E - 0 1 
NT = 0 . n 
TOTRI. ERTTERY BTL 

MFGCLBS) 
CYRN = 1 . 1 0 9 E - 0 3 
F L I D E = 1 . 4 6 2 E - M 2 

MN = 0 . 0 
BDD = 6 . 0 0 O E - 0 3 
PTH = 0 . 0 

BY FIJEL TYPE 

P?;:G = 8 . 
T I = 0 . 
CPD = 1 . 
HMET=7. 

S 2 2 E - 0 3 

. 5 E -
' 2 E -

PHF.N 
ZN 
HI. 
MO 

= 1 . ^ 6 1 E -
3E-

= 0 . C 
= 0 . C 

04 T s : 
04 N I T 

CU 
ARS 

R = 6 . 9 1 U 
= 0 . 0 
= 0 . 0 

CPfll = 0 . 0 
PTH = 0 . 0 

P E T = 0 . 0 
T P T = 0 . 0 

HH-:: = o. 0 E L F C = o . 0 H E L E C = 0 . 0 



Table B.137 Small Auto, Brayton Engine Energy and Residuals, 
2000, Technology Set B 

TPTRI 
CPf lL=6 
PTH = ? 
TPTRI 
PRRT=3 
fll D =3 
TPTflL 
S P L I D S 
TPTf l l 
CYRN=0 
TFE =6 
CPD =1 
ARS = 0 
TPTf l l 
p f tPT=4 
GFL =6 
ORG = f i 
TPTf l l 
SDl IDS 
TDTRL 
RMM = 
S F I D E 
PP 
TDS 
N I 

TPTRL 
CPfl l = 0 
PTH = 0 

2 08E-
.585E-

BTII PV FUEL TYPE 
.577E+06 PET=3.962E+06 
252F+CI5 TDT=3.350E+M7 

RIP RESIDURLS - EXTRRCTIDNCLBSJ 
648F+00 NDX =2.361E+M1 SDX =8 
220F-01 PRCD=2.92'9F-05 HMET = 1 
PLIDS - EXTRRCTIPNCLBSJ 

17042.6 
- EXTPRCTIPNCLBS'' 
589E-04 TSS=1.031E+0 0 
344E-03 ZN =3.986E-06 
0 TDS=3.536E+0 0 

GRS=l.182E+07 ELEC=1.035E+07 HELEC=6.498E+05 

01 
0 3 

HC = 1 . 6 9 5 E - 0 1 C D = 2 . 9 3 0 E + M0 

MRTFR RFSIDURLS 
.0 DRG=3. 
.n26F-n3 DFE=2. 
.685F+nn ru =fl. 
.0 CD =0.M 
RIR PFSIDI.IRLS - MFGCLBSJ 

527F+ f iO HPX = 1 . 8 4 T i E - 0 1 
8 7 5 F - n 2 PFL = 5 . 8 5 9 E - 0 2 
6 6 n F + 0 r i S F I D E = 3 . CI39E-01 

SPLJ PS - MFGCLBSJ 
3 1 4 . 2 

MflTFP RFSIDURLS - MFGCLBSJ 

SF I Df 
PB 
BDD = 1. 

5.3E-M6 
5 5 E - 0 6 
O.S'E + OO 

F L I D E = -
MN =.-
HMET =.: 

S D X = 1 . 8 9 4 E + 0 0 
R M M = 7 . 2 8 6 E - 0 3 

HC: =6 
HMET=1. 

78 0E+M 
2 9 ' 9 E - 0 

M CP = 1 . 
2 R L D = 1 . 

PSSrG =7 
T I =0 
CPD =1 
HMET=6 

4 . 1 f l f i F - C i 3 CYflN = 9 . 3 6 £ E - 0 4 
1 . 6 6 3 F - 0 4 F L I D E = 1 . 2 0 9 E - 0 £ 
4 . 2 5 6 E - C I 5 MN = 0 . 0 
1 . 2 0 6 F - 0 1 POD = 5 . 1 7 2 E - 0 3 
O.O PTH = 0 . 0 
Pf lTTEPY ETU PY FUEL TYPE 

n P E T = 0 . 0 • b R S = 0 . 0 
11 TPT = 0 . 0 

, 0 5 4 E -
. M 
, 765E-
. 4 6 2 E -

03 PHEN= 
ZN = 
HL = 
MD --

i 2 4 E 
56 7E 

: i . 0 
0 

04 
- 0 4 

T 
N I T 
LU 
RR 

. 0 4 I E - 0 4 

. M 0 3 E - M 5 

2 9 5 E + 0 1 
M 6 5 E - 0 8 

= 3 . 5 9 6 E - M c 
3E-0S R= 

= M. C 
= 0 . C 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.138 Small Auto, Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTRL PTU PY FUFL TYPE 
r:nRL = l . 11 OE+07 PFT=4. 692E+06 GRS 
PTH =?.217E-f05 TnT=4.243E+07 
TPTRL RIR RFSTDUflLS - EXTRRCTIDNCLBSJ 
PRRT=5.027E+00 NDX =3.660E+01 SPX =1.030E+00 
flLD =3. f t22F-01 OflCD=9.756E-05 HMET=2.683E-05 
TOTAL SDLIDS - EXTPflCTI ONCLBSJ 
SPl. IDS= 2 6 3 6 5 . 3 
TOTflL MflTFP RFSIDURLS - EXTRRCTIPNCLBSJ 
CYRN= n, 0 D.<(G=6. 014E-05 TSS= 1. 315E+ 00 
TFF =1.079E-02 DFF=6.237E-03 ZN =1.158E-05 
CPD =1.993E+00 CLI =0.0 TDS=7.446E+0M 
RRS =fi, 0 CD =11. 0 
TPTRL RIR RFSIDURLS - MFGCLBS"' 
pRRT=6.369F+00 NPX =2.482E-01 SDX=2. 
GFL =ft.616F-02 PFL =7.268E-02 RMM=1. 
ORG =5.529E+no SFIDF=4.193E-01 
TPTRL SOLIDS - MFGCLBSJ 
SOI IDS= 4 5 1 . 9 
TPTRL URTFR RESIDURLS - MFGCLBSJ 
flMM = 9 . 7 n 3 F - n 2 
-FTDF=?.163F-04 
RB = 6 . i n O E - 0 5 
TDS = 4 . S 3 0E-01 
NI = o . n 
TPTRI. ERTTEPY BTU BY FIJEL TYPE 
r p f l l = 0 . 0 PFT=0.0 
n i H = 0 . 0 TDT=0.0 

1.391E + M7 ELEC=1. 157E + 07 HELEC=9. 328E + 0': 

HC=2 

SFIDE=2. 
PB = 1 . 
EOD = 1 . 

' 9 2 E - 0 1 CD=4. l.-'5F. + 00 

Ul 

19, 

3 E - 0 5 
2E-M5 
3E + 0 0 

F L I D E = ;: 
MN = : 
HMET =a 

: .37E+00 
' ' 01E-M2 

HC 
HMET 

= 7 . 4 ; 6E + MC 
9 E - 0 ; 

i CD = 1 , 
flLD=l. 

.943E-M4 

. 105E-03 

. 5 05E-04 

99OE+Ol 
o65E-0;3 

CYRN =1.698E-0£ 
FLIDE=6.289E-i:i2 
MN =0.0 
POD =1.853E-02 
nTH =0.0 

P*.iG =1.978E-02 
TI =0.0 
CDD = 1 . S 5 8 E - M 2 
HMET=8.903F-0 5 

•̂ •HEN 
ZN 
RL 
MO 

= 1. 
649E-0 -
026E-OS 
69:3E-0' 

TSS 
NITR 
CIJ 
AR:. 

=2 
=•3 
= 1. 
= 0 

592E-
076E-
914E-
0 

01 
M 3 
05 

F:LEL = ' 1 . 0 Hf-:LEC = 0 . 11 



Table B.139 Medium Auto, Brayton Engine Energy and Res iduals , 
1990, Technology Set A 

TDTRL BTU PY FLIEL TYPE 
rDRL = 1 . 182E+CI7 P F T = 5 . 6 6 4 E + 0 6 
PTH = ? . 8 7 4 E + 0 ^ T D T = 4 . 3 9 8 E + 0 7 
TOTRL fllR RFSIDURLS - EXTPRCTIDNCLBSJ 
p f t P T = 6 . 3 0 8 E + 0 0 NPX = 4 . 4 6 2 E + 0 1 SPX =1 
R I D = 5 . 0 0 0 F - 0 1 P R r D = 9 . 1 0 3 E - 0 5 HMET=3 
TPTRL S P L I D S - EXTRRCTIDNCLBS) 
SPl I D S = 3 2 0 7 9 . 3 
TPTf lL WATER RESIDURLS 
n Y f l N = n . n D? , IG=7 
TFF =1 .314F-C12 DFE=7 
rPD =?.615F+00 CU =0 
ARS =0.0 CD 
TPTRL flip RFSIDURLS 

GRS=1.633E+07 ELEC=1.391E + 07 HFLEC=3.922E + M": 

:326E+00 
064E-03 

HC-=3.233E-01 Ca=5. 148F + 00 

- EXTRRCTIDNCLBS) 
=;79f _fi3 TSS=1. 699E+0 0 
60OE-03 ZN =1.166E-M5 
0 TDS=9.687E+00 

0 . 0 
- MFGCLBSJ 

S F I D E = 2 . 
PB = 1 . 
BPD = 1 . 

0 1 E - M 5 
9 8 E - 0 5 
5'9E + 0 0 

FLIDE=1 
MN = 3 
HMET =3 

p f t p T = 7 . 2 1 2 F + 0 0 
GFL = 7 , 8 7 9 F - 0 2 
ORG = 7 . 1 5 6 E + 0 0 
TPTRL S P L I D S -
S P 1 I D S = 5 3 ' 

NPX =3.23tE-01 
PFL =6.494t-02 
SFIPE=5.161E-M1 

MFGCLBS;' 
'.4 

SPX=3 
RMM=1 

32IE+OO 
764E-02 

HC =9. 
HMFT=5. 

URTFR RFSIDURLS TPTRI 
RMM = 1 . 1 8 2 E -
S F T D F = 2 . 7 6 7 F -
PP = 7 . 7 R : 3 F -
TDS = 6 . n 7 F -
NT =11.11 
TPTf l l . BRTTERY 
CPfl l = 0 . 0 
PTH = 0 . 0 

CYRN =, 
MFG CLBS) 

07 I E - 0 2 
4 F L I D E = 6 . 4 4 2 E - 0 2 
5 MN =0.0 
1 PPD =2.40IE-02 

PTH =0.0 
BTU PY FUEL TYPE 
PET=0.0 GR 
TPT=0,0 

PS.;G =2.501E-03 RHEN = 
TI =0.0 -TN = 
CPD =5.0O9E-O.-' AL 
HMET=1. 096F->i.-: MD =̂  

54 0E+M 
40,t:E-M 

3.343f i 
1 . 532E 
1. 553F 

0 CD = 2 . 
2 A L D = 1 . 

-05 TSS 
-0 5 N I T R 
-0£ CIJ 

HRS 

= 1 

7OE-0 3 
3 7 E - 0 3 
1 5 E - 0 4 

OE+Ml 
5 F . - 0 3 

Ul 

. 5 3 5 E - C 

. 0 4 4 E - 1 

.3 ; : '9F-C 

. 0 

= 0 . M ELEC HELEC=0 .M 



Table B.140 Medium Auto, Brayton Engine Energy and Residuals, 
2000, Technology Set A 

G R S = 1 . 6 3 2 E + 0 ? 
TPTRI. PTU PY FUEL TYPE 
r P R L = l . 0 7 6 E + 0 7 P E T = 5 . 0 4 1 E + 0 6 
PTH = ? . 5 0 3 E + 0 5 T P T = 4 . 7 4 2 E + 0 7 
TPTRL R IR RESIDUf lLS - EXTRRCTIDNCLBS) 
P A R T = 4 . 9 8 5 F + 0 0 NPX = 3 . 2 8 9 E + 0 1 SPX =1 
RLD = 4 . 2 8 2 E - n i P R C D = 4 . 9 9 4 E - M 5 HMET=£ 
TPTRI S P L I D S - EXTRRCTIDNCLESJ 
:S01IDS= 23923.1 
TPTRL MRTER RFSIDURLS 

CYRN=ri. 0 P?::G=7 
TFF =8.396E-n3 DFE=3 
CDD =2.241E+OO CU =0 
RRS =0.0 CD =0 
TDTflL RIP RESIDUflLS -
PRRT=6.537F+0fi NPX 

GFL =1.n61F-01 PFL =9 
PPG = 7 . 6 ? 8 F + f i i 1 S F I D E = 4 
TPTf l l SOLIDS - MFGCLBSJ 
SPlIDS= 4 4 6 . 7 
TPTRL URTFR RFSIDURLS -

E L E C = 1 . 3 9 6 E + 0 7 

1 M1E + 0 0 
6 5 7 E - 0 3 

He: 3 9 3 E - M 1 

HE1.EC = 9 . 522E + 0': 

: P = 4 . M M 9 F + 0 M 

- EXTRRCTIDNCLBS) 
. 1 6 8 E - M 4 T S S = 1 . 3 7 9 E + 0 0 
. 2 1 1 E - M 3 ZN = 9 . 0 3 2 E - 0 6 
. 0 T D S = 4 . 7 0 2 E + M 0 
. fl 
MFG CLBSJ 

= £ . 4 6 6 E - 0 1 
. C186E-O2 
. 4 5 9 E - 0 1 

S F I D E = 1 . 
PB = 1 . 
BOD = 1 . 

jE -C 
HE 
SE+': 

F L I D E = ' ; 
MN =i 
HMET = : 

SDX=2. 
RMM=1. 

644E+M0 

1 1 7 E - M 2 
HC --
HMET = 

.21OE+OO 

. 974E-02 
CD = 1 , 

HLD=1. 

.3 73E-

.791E-

. 4 06E-

801E+0 
M65E-0; 

M4 
03 
05 

RMM =5 
SFIDE=2 
PP =5 
TDS =1 
NI =0 
TPTflL BRTTFRY 
•"ORl = 0 . 0 
HTH = 0 . n 

S 2 6 F - n 3 
3 1 4 E - 0 4 
9 2 S F - n 5 
7 9 1 F - 0 1 
0 

BTU 

MFG CLBS") 
CYflN = 1 . 2 8 2 E - 0 3 
F L I D E = 1 . 7 1 0 E - 0 2 
MN = 0 . 0 
BPD = 6 . 9 9 £ E - 0 3 
PTH = 0 . 0 

BY FUEL TYPE 

Ul 
00 

D>t:G = 9 . 7 1 2 E - 0 5 
T I = 0 . 0 
CPD = 1 . 7 6 5 E - 0 7 
H M E T = 9 . 4 7 6 E - o 5 

P H E N = 2 . 2 4 8 E - 0 4 
ZN = ' 9 . 9 7 ^ E - 0 4 
fll. = 0 . 0 
MO = 0 . 0 

TSS = 5 . M 4 3 E - 0 
N 1 T R = 7 . 8 7 M E - 0 

CIJ = 0 . 0 
ftps = 0 . 0 

P E T = 0 . 0 
T O T = 0 . 0 

E L E C = 0 . 0 Hr:LEC = 0 . 0 



Table B.141 Medium Auto, Brayton Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

c S ; L = K n 7 E : 0 7 ' ' p E ; = 6 ' 3 9 0 E + 0 6 G R S = 1 . 9M8E+07 E L E C = . . 6 4 7 E + 07 H E L E C = I . 2 5 8 E + 0 6 

PTH = 3 . 2 5 9 F + 0 5 T P T = 5 . 4 7 1 E + 0 7 
TPTf l l flip RESIDUf lLS - EXTRf lCTIPN CLBSJ -•£:-..>-,,-. 
P R R T = 5 . 7 8 7 E + 0 0 NPX = 3 . 8 2 5 E + 0 1 SPX = 1 . 2 8 3 E + 00 H C = £ . « M 7 E - M 1 1.0=4. r..^t.E+MM 
fll D = 4 . 9 8 9 E - 0 1 P f l C D = 6 . 2 8 5 E - 0 5 H M E T = 2 . 5 J 9 E - M : : 
TPTf lL SDL IDS - EXTRRCTIDNCLBSJ 
SPl in s= 27616 .6 
TDTRL MRTER RESIDURLS - EXTRRCTIDNCLBS' F, T r iF -6 = '61E-04 
r v f l N = n n P f c G = 5 . 9 3 : 3 E - 0 4 TSS=1.6M- .E + MM . F I D E = 1 . 1 J l E - M J F L I DE-i^. . > - M E J 4 
: ^ ' p " _ ; ^ - ^ ^ ^ P _ n ^ D F F = 3 . 7 0 6 E - 0 3 ZN = 6 . 7 6 2 E - M 6 PE = 3 . 9 £ o F - 0 6 MN = 3 . £ 4 5 E - M J 
r P D = 2 : M t E * c l o c i l = 0 . 0 T D S = 5 . 4 7 9 E + 00 BDD = 1 . 5 5 2 E + 0 0 HMET = . . - . 4 1 E - M 5 
RRS = 0 . 0 CD = 0 . 0 
TPTRL R IR RESIDURLS - MFGCLBS) ^ . . ^ - . 
Pf lRT=7 203E+f.Cl NPX = 2 . 8 5 6 E - 0 1 SDX=3 . 020E + 00 HC = 1 . Ci..i:iE + 01 L D =.^. O^^E + M 
r ,Pr = i ' . n " l i - 0 1 PFL = 9 . 1 1 ^ . E - 0 2 RMM=1..351E-Ci2 HMET=2. £1 ,3E -02 H L D - 1 . o..5E-o:--i 

PRG = 8 . 7 8 4 E + f i n S F I D E = 4 . 7 6 7 E - 0 1 

TPTflL S P L I T S - MFGCLBSJ 
S P L I D S = 5 0 2 . 0 
TPTf l l URTER RFSIDURLS - MFGCLBSJ 
RMM = 6 , 7 7 5 F - 0 3 CYRN = 1 . 4 7 9 E - 0 3 
- F I D E = 2 . 6 9 n E - 0 4 F L I D E = 1 . 9 4 2 E - 0 2 
PP = 6 . 7 9 7 F - C i 5 MN = 0 . 0 
TDS = 1 . 8 9 9 F - n i BPD = 8 . 0 3 1 E - 0 3 
H I = 0 . 0 PTH = 0 . 0 
TPTAL BRTTERY BTU PY FUEL TYPE 
CPRl = 0 . 0 P E T = 0 . 0 GR 
HTH = 0 . 0 T D T = 0 . 0 

D:<G = 1 . 1 3 2 E - M 2 
T I = 0 . 0 
CPD = 1 . 7 6 5 E - 0 7 
H M E T = 1 . 0 1 3 E - O 2 

: = 0 . 0 E L E I 

P H E N = 2 . 6 0 
ZN = 1 . 1 6 
AL = 0 . 0 
MD = 0 . 0 

- = 0 . 0 

5E-
OE-

- 0 4 TSS = 5 . 6 9 7 E - 0 2 
-05 N I T R = 9 . 1 9 4 E - 0 3 

CU = 0 . M 
ARS = M . 0 

H F L E C = 0 . M 



Table B.142 Medium Auto, Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TPTf l l PTU PY FIJEL TYPE 
CPRl = 8 . 8 0 3 E + 0 6 P E T = 5 . 3 3 0 F + 06 GflS = 1 . 5 8 4 E + M 
OTH = 3 . n 2 5 F + 0 5 T P T = 4 . 4 9 5 E + 0 7 
TPTRI RTR RFSIDURLS - EXTRRCTIDNCLBS) 
PRPT=4 .91OE+nO NDX = 3 . 1 7 3 E + 0 1 SDX = 1 . 1 0 6 E + M 0 
R I D = 4 . 3 4 3 E - 0 1 P R C D = 3 . 8 8 6 E - 0 5 H M E T = 2 . 0 8 6 E - 0 3 
TPTRI S P I I D S - EXTRRCTIDNCLBSJ 
SPLTDS= 2 2 8 9 6 . 9 
TPTRI MRTER R E S i r i l R L S - EXTRRCTIDNCLBS) 

E L E C = 1 . 3 9 0 F + 0 7 HELEC= :.E + 05 

HC = .= S E - 0 1 C D = 3 . ='44F + 00 

CYflN=ri. n 

TFF =8.099F-03 

CDD =2.273E+00 

RRS =n.0 

nf,G=4. 618E-04 TSS=1. 390E+OC 

DFF=3.154E-03 ZN =5.029E-06 

CU =0.0 TDS=4.770E+C 
CD =0. 0 

SF I DE 

PB 

BOD 
=1?. 

= 1. 

'2E-M6 

'7E-M6 

)lE + 00 

FLIDE=': 

MN =£ 

HMET =1 

,451E-M4 

6'92E-0 5 

1 O M E - 0 5 

TDTRL RIR RFSIDURLS - MFGCLBSJ 

pftPT=6.n89F+0 0 NDX =2.48 OE-01 
GFL =9.264F-i12 PFL =7.8'95E-02 
PPG = 7 . 6 2 5 E + n n S F I D E = 4 . 0 5 9 E - 0 1 
TPTRL SDL IDS - MFGCLBSJ 
S P L i n s = 4 2 2 . 2 
TPTfl l MRTFR RFSIDURLS - MFGCLBS'. 
RMM = 5 . 6 1 7 E - n 3 
S F I D F = 2 . 2 3 5 F - 0 4 
PB = ' = i . 7 1 3 E - 0 5 
TDS = 1 . 6 C i f i E - 0 1 
NT = 0 . 0 
TPTf l l pftTTERY BTL 
CPfll = 0 . 0 F 
PTH = 0 . f l 

SPX=^ 
RMM='^ 

5 4 4 E + 0 0 
7 3 5 E - M 3 

HC =9. 

HMET=1. 

5E + 0 0 
:.E-02 

CD =1 
RLD=1 

.741E+M1 

. M65E-M8 

CYflN = 1 . 2 5 9 E - 0 3 
F L T D E = 1 . 6 2 6 E - 0 2 
MN = 0 . 0 
BDD = 6 . ' 9 6 5 E - M 5 

DTH = 0 . 0 
BY FLIEL TYPE 

F T = 0 . 0 GR 

0R:G = 9 . 4 : 5 3 E - 0 3 
T I = 0 . 0 
CPD = 1 . 7 6 5 E - 0 7 
H M E T = 8 . 6 3 0 F . - 0 3 

:: = 0 . 0 ELEI 

PHEN=2 . 1;: 
ZN = 9 . 7 r 
A l . = 0 . M 
MO = 0 . 0 

S = 0 . 0 

; 4 E -
7 E -

04 
M4 

HEL 

TSS = 4 . 8 2 7 E - M 
N I T R = 7 . 7 5 0 E - M 
CU = 0 . M 
RR S = 0 . 0 

f. i. = 0 . 0 
TPT=fl.0 



Table B.143 Medium Auto, Brayton Engine Energy and Residuals, 
2000, Technology Set C 

r S R r = K S 4 E : 0 7 " % T S ' 8 9 5 E + 0 6 G R S = 1 . 7 2 8 E + 0 7 E L E C = 1 . 4 3 7 E + 0 7 HELEC=1 . 1 8 4 E + 0 6 

PTH =?.ft42E-»-ri5 T P T = 5 . £ 2 4 E + 0 7 
TPTflL R IR RESIDUflLS - EXTRflCTIQMCLBSJ n3SE+oo 
P f lRT= f t . l f l nF+ f .n NPX = 4 . 3 1 6 E + 0 1 SDX = 1 . 3 1 7 E + M M H L = 3 . 1 ( r .E-Ml L P - . . . 0-..-.E+J J 
ftl D = 4 . ' 9 9 9 F - n i P R C D = 8 . 3 8 4 E - 0 5 H M E T = 2 . 6 1 y E - M > 
TPTflL SDL IDS - EXTPRCTIDNCLBSJ 
:SPLIDS= 3 0 9 9 3 . 3 

ftps = n . n CD = 0 . 0 
TPTRL R I R RFSIDURLS - MFGCLBSJ _ -.,-,-ir.Lno MC -=. - '-^F + OO CO = 2 . 355.^ + 01 

^r:::^:?^:s; S;; :̂ :̂ y :̂« «SS:i:s?î -o" iEr:.;»it.. „?»-;..«-„ 
nPG =7 .068F+ClO S F I D E = 4 . 7 ' 9 9 E - 0 1 
TPTRL SPL IDS - MFGCLBSJ 
SPl I D S = 5 4 4 . 8 
TPTRL MRTFR RESIDLIRLS - MFGaP>:.^ 4 , , c - o ^ ' P H ^ N = 3 150:r_o3 TSS = 3 . 2 1 4 F - u l 
RMM = 1 . 1 4 : 3 E - 0 1 CYflN =(^.Mi.£E-...ri D * H - ^ . 4 1 1 . 'J- :,^ - ^ . " .;_:^ _ „ ; H,TR = 9 . : ) 4 7 F - 0 3 
S F I D F = 2 . 6 9 6 F - 0 4 F L I D E = 7 . 9 4 6 E - M ( . TT = 0 . 0 -M : - ; : ' _ - _ , : ^ r , =2 .42^ .E-Ci5 

%: ^ ^ ^ ^ n S D : 2 : ^ 6 6 E - 0 2 H 1 ^ ^ T : K M I 4 - C I 2 MO =0.0 RRS =0.0 

HT = 0 . 0 PTH = 0 . 0 

^ S - L n ^ r ' " " ' ' ' p F T : o : n ' ' '""" GRS=O. O ELEC=O. M HELEC=M. 0 
nTH =ri.'"i TPT=r . .M 



Table B.IAA Large Auto, Brayton Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TPTflL BTU PV FUFL TYPE 
CPflL=1,4l8F+07 PET=6.84flE+n6 GflS=l.976E+07 ELFC=1.677F+07 HELEi=l 0 7 K E + 0 6 
PTH =3.447E+05 TDT=5.899E+07 
TPTfll flip RFSIDURLS - EXTRRCTIPNCLBSJ 
PRRT=7.603E+riO NDX =5.356E+01 SPX =1.6M4E+00 HC=3.953F-01 ca=6 20-E+OM 
RLD =6.n62E-01 DflCD=l.057E-04 HMET=3.603E-03 
TPTflL SDLIDS - EXTRflCTIDNCLBSJ 
.snLIDS= 38494.7 
TPTflL UflTFR RESIDURLS - EXTRRCTIDNCLBSJ 
CYflN=0.0 P«.G=9.117E-03 TSS=2. 056E+0O SFI DE=2.233E-05 FLIDE=1 4i:.c-o-' 
TFF =1.577E-D2 DFF=9.122E-03 ZN=1.329E-05 PB =1.8 04F-05 MN =454^^-0^ 
CPD =3.170E-fnn CU =n.O TD.S=1. 173E+01 EDD =1.889E"+0fl HMET =3's82E"-"i4 
flRS =n.0 CD =0.0 - - -
TPTflL RIR RESIDLIRLS - MFGCLBSJ 
PflRT=fl.67-iE+rifi NPX =3 .913E-01 SnX=3.990E+00 HC =1.15£E + 01 Cp =£ Q^oE-^rii 
GFL =9 .522F-n2 PFL =7.848E-M£ RMM=£. M78E-M2 HMFT=3.87CiE-02 FlLD=l ' C165E-M-3 
PRG =8.656E+00 SFIDE=6. 171E-Cit " 
TPTflL SPIIDS - MFGCLBSJ 
SPLIDS= ft46.0 
TPTRI URTFR RESIDURLS - MFGCLBSJ 
RMM =1.419E-r i t CYRN =2 .485E-02 ai>.S =3 .010E-f l2 PHFN=3. •50£E-n3 I ' v =4 fl'3lE-Ml 
SFIPF=3.338F-r i4 FLIDF=7.781E-02 TI =M. 0 ZN =1 5-^0E-03 u i TR=1 '-5-:^'^-fl^ 
PP =9.352E-ri5 MN =0.0 CDD =3.642E-Ci2 RL =1.641E-Ci2 CU """ " " 
TDS =7.36flF-ril PHD =2.902E-Ci2 HMET=1.31 lE-02 MO =0.0 RRS 
NT =CI,ri OTH =0.0 ' ' 
TPTRL BRTTERY BTU BY FUEL TYPE 
CORL = 0.rj PET=0.0 GRS=0.0 ELFC = 0. 0 H'^LEC=0 0 
DTH =fl.n TOT=0.0 "•" 

CU =4.6.38E-05 



Table B.145 Large Auto, Brayton Engine Energy and Residuals, 
2000, Technology Set A 

TDTflL BTII BY FUEL TYPE _ _ . , ^ ^ ^ , - , . c i p r - 1 f:'=.':'F + 0-;' HELEr = l . 1 3 7 E + 0 6 
CDftL = l . ? 9 6 F + n 7 PET=6.1;32E+CI6 GH>;=t. 976E+Mi E L E C - 1 . r:-Hi E+Mi H t L t L l . i - . c 
PTH = 3 , n 3 4 F + C i 5 T P T = 5 . 7 4 4 E + C i 7 
TPTRL R I P RESIDURLS - EXTRRCTIPN CLBS^ •z,-.^UE^f,u 
pf lRT=6 . n 6 6 F + 0 0 NPX = 3 . 9 9 3 E + 0 1 SDX = 1 . 344E+0M H L = 2 . 9MMfc-Ml L D - 4 . .-., E + J J 
flLD = '= i . 231E- r i l 0 R C D = 5 . 9 5 3 E - C i 5 HMET=3. 1 3 9 E - M 3 
TPTfll S P L I D S - EXTPRCTIPNCLBS^ 
-p i IDS= 289117. 1 ^ 

;r..T^" ""•s^sii;,gi;s";s:iri^,E.oo ; - - : ! • - - :« ---t'S^,i:;;t -
;^p.'^^^ ^ppp-"' ?;.:;:?̂ 3U 5̂. ;!::«*« :̂ ET =.,..E-«, 
ftPS = n . n CD = 0 . ( 1 
TPTflL flip RESIDUflLS - MFGCLBSJ = 1 1 2 1 E + 0 1 CD = 2 . 1 8 7 E + M 1 

^Pr:I:29^Ht0? PFI: :i:?^i:o; RMM:?:3^;l-n^ ::;.ET=.l:^i;i-oi RLD=1.M65E-C,8 

PRG =9.298F+0n S F I D F = 5 . 3 6 4 E - M 1 

TPTRL SPLIDS - MFGCLBSJ 
<:pi inS= 542.5 
TPTfll UflTFR RESIDUflLS - MFGcLBS;^ ,p,-,p-o-' PHCN==' 730E-04 TSS =6.113E-Ci2 
ftMM =7.072E-03 CYflN =1.559E-03 P^i, =1. IbOE M. !.H-'<^-- |-|_,:,:̂  HI TR=9.565E-03 
,,FTriF=2.81C.F-.14 FLIDE=<.. M77E-0d J]^ -^-'^ ^^ J,^/- ^J =0.0 

- . -:-^^:;? Z, :8:519E-03 HS?T:1:1:OLM2 MO =0.0 RRS=0.M 
HI =0.0 DTH =0.0 
TPTflL BRTTERY BTU BY FUEL TYPE FL^r=0 0 H':LEC = 0.0 
rnfll=n.O PFT = O.M bH:.-M.M LL^L 
nTH =>->. 0 TPT = fl. 0 



Table B.146 Large Auto, Brayton Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

TPTflL BTU BY FUEL TYPE 
r:DRL=1.3inF+-n7 PET=7.514E+Ci6 GflS=2.242E+07 ELEC=1.956E+07 HELEC=1. 4aOE+fl6 
PTH =.3.823F+-fi5 TDT=6.427E+07 
TPTRL flip RFSIDURLS - EXTRRCTIPNCLBSJ 
PflRT=ft.798F+0n NPX =4.487E+01 SDX =1.509E+00 HC=3.£88E-01 CP=5.481E+00 
RLD =5.874F-ni PflCD=7.262E-05 HMET=2.953E-03 
TPTflL SPlIPS - EXTRRCTIPNCLBSJ 
SDLIDSs 32389.3 
TPTfll URTFR RESIDUflLS - EXTRRCTIPNCLBSJ 
CYRN=n.O D!liG=6.829E-04 TSS=1.890E+00 SFIDE=1.269E-05 FLI DE=7.371E-04 
TFE =1.145E-02 DFE=4.35.3E-03 ZN =7.717E-06 PE =l.MllE-05 MN =3.8Ci6E-n3 
CPD =3. ri74F-»-rin cu =ri.O TDS=6.450E+00 BPD =1.827F+00 HMET =4.£65E-05 
RRS =0.0 CD =0.0 
TPTflL flip RFSIDURLS - MFGCLBSJ 
PflPT=8.45<>E-»-rio NDX = 3 . 3 6 0 E - n i SDX=3.544E+00 HC =1.£46E+01 CD =£.459E+01 
GFL =1 .260F-D1 PFL =1 .07£E-01 flMM=l.573E-M£ HMET=£.5£lE- i i£ flLD=l.065E-08 
PRG =l.n33E+01 SFIDE=5.584E-01 
TPTflL SDLIDS - MFGCLBSJ 
SPLIDS= !^89.3 
TDTfll UflTFR RESIDUflLS - MFGCLBSJ 
RMM =7 .947E-n3 CYRN =1 .737E-03 
SFIDF=.3. 155E-f i4 FLIDE=£. £8CiE-0£ 
PP =7.974E-05 MN =0.0 
TDS =?.?23F-CI1 BPD =9.447E-03 
NT =0.n PTH =0.M 
TPTflL BflTTFRV BTU PY FUEL TYPE 
CPfll =r i . r i PET=0.0 GflS= 
PTH = n . Cl TPT=0.0 

nH-S =1.329E-02 PHEN=3.05: 
TI =0.0 ZN =1.36, 
CPD =1.765E-07 RL =0.0 
HMET=1,187E-02 MO = 0.0 

=0.0 ELEC=0.0 

3E-
2E-

-M4 TSS =6.686E-M£ 
-05 NITR=l.fl79E-02 

CU =0. M 
RRS =0.0 

HELEC=0.0 



Table B.147 Large Auto, Brayton Engine Energy and Residuals, 
2000, Technology Set B 

TOTflL PTU BV FUEL TYPE 
rDf lL=1.14f .E+07 PET=6.971E-»-fi6 GRSi 
PTH i«3.950E+05 TnT=5.864E+07 
TPTflL flip RESIDUflLS - EXTPRCTIONCLBSJ 
PflPT=6.4?5F-»-00 NPX =4.146E+01 SPX = 1 . 4 5 M E + M M 
PID '=?^.696F-01 DRCD=5.Cil2E-05 HMET=2.669E-03 
TPTflL SDLIDS - EXTRflCTIPNCLBSJ 
SPLIDS= 2 9 9 1 0 . 8 
TPTflL MflTFP PESIDLIflLS - EXTRACTION CLBSJ 
rYRN=n.n D « , G = 5 . 7 7 0 E - 0 4 T S S = 1 . 8 £ : 3 E + 0 M 
TFE =1 .n58E-n8 DFE=4.125E-03 ZN =6.150E-M6 
COD =?.981E+0n CU =n.Ci T D S = 6 . 2 5 5 E + M M 
RRS = 0 . 0 CD = 0 . 0 
TDTflL flIR RESIDUALS - MFGCLBSJ 
PflPT=7.963F+00 NPX =3.£5CiE-01 
GFL = 1 . 2 1 4 E - n i PFL = 1 . 0 : 3 4 E - 0 1 
PRG =9.988F-f0n SFIDE=5.£71E-01 
TPTflL SDLIDS - MFGCLBS) 
SPl IDS= 5 5 1 . 8 
TPTflL WATER RESIDUALS - MFGCLBSJ 
flMM = 7 . 3 3 9 F - 0 3 CYflN =1 .647E-03 D^G =1 

FLIDE=2.1£6E-02 T I =0 
MM = 0 . 0 COD =1 
BOD =9 .12nE-03 HMET=1 
DTH = 0 . 0 

i£.Ci66E+07 E L E C = 1 . 3 1 5 E + M7 H E L E C = 1 . 147E+M6 

HC=2.973E-C}1 CD=5. 161E+00 

SFIDE=8.910E-M6 
PB =7.677E-M6 
BOD =1.772E+00 

FLIDE=7 
MN =3 
HMET =4 

. 149E 
,517E 
, 026E 

- 0 4 
03 
05 

S0X=3.322E+00 
flMM=1.265E-Ci2 

HC =1 
HMET=1 

.195E+01 

.992E-02 
CP =2, 
RLD=1. 

5E+ 
5E-

SFIDF=2.9?0E-04 
PB =7.457E-05 
TDS =?.085E-01 
NI =0.0 

£40E-02 
0 
765E-07 
121E-M2 

PHEN=2.855E-04 

ZN 
RL 
MD 

=1.276E-
= 0. 0 
= 0. 0 

03 
TSS =6. 
HITR=1. 
CU =0. 

01 
08 

ME-02 
3E-02 

ARS =0.0 

TPTfll BflTTERY BTU BV FUEL TYPE 
CDAL=0.0 PET=0.0 GAS= 
OTH =0.0 TDT=0.0 

0.0 ELEC=0,0 HELEC=O.M 



Table B.1A8 Large Auto, Brayton Engine Energy and R e s i d u a l s . 
2000, Technology Set C 

618E+00 
709E-05 

TOTAL BTU BV FUEL TYPE 
rPRL= l . f t85F+07 PET=7.306E+06 
PTH =3.363F-»-05 TDT=6.54CiE+07 
TPTAL AIR RESIDURLS - EXTRRCTIPNCLBSJ 
PflRT=7.744F+00 NPX =5.523E+01 SDX =1 
RLD =6.074E-01 DRCD=1.278E-04 HMET=3 
TDTHL SOLIDS - EXTPflCTIDNCLBSJ 
.SDLIDS= 39725.7 
TOTAL UATER RESIDUALS - EXTRACTIDNCLBSJ 
rVANaO.O 0l^G=9. 199E-03 TSS=2. 07IE+00 
TFE "1.627F-02 DFE=9.408E-03 ZN =1.419E-05 
rPD =3.l76E+00 CU =0.0 TDS=1.176E+01 
RRS =0.0 CD =0.0 
TPTAL AIR RESIDUALS - MFGCLBSJ 
PART=9.742F+00 NDX =3.923E-01 
GFL =1.348F-0J PFL =1.137E-0t 
PRG =8.686F+00 SFIDE=6.237E-01 
TPTAL SOLIDS - MFGCLBSJ 
SPLIDS= 6 8 9 . 4 
TPTflL UflTEP RESIDUALS - MFGCLBSJ 
flMM =1 .463E-01 CYflN =2.56:5E-0£ 
SFIDF=3.355E-04 FLIDE=9.821E-02 

MN =0.0 
PPD =2.913E-Ci2 
PTH =0.0 

GRS=2.154E+07 ELEC=1.791E+07 HELEC=1.460E+06 

HC=4.13SE-01 CD=6.332E+00 

SFIDE=2.356E-05 
PB =1.917E-05 
BPD =1.893E+0M 

FLIDE=1.422E-03 
NN =4.6:56E-03 
HMET =3.90OE-04 

SaX=4.079E+00 
RMM=2.350E-02 

HC = 
HMET = 

162E+M1 
100E-M2 

CD =3. 
RLD=1. 

Ofl9E+01 
065E-08 

PP =9,31 OF-05 
TDS =7.402E-01 
NI =0.0 

0*.:G =3. 034E-02 
TI =0.0 
CDD =2.934E-02 
HMET=1.324E-02 

PHEN=4.Ml3E-M3 
ZN =1.577E-03 
RL =1.048&-02 
MD =0.0 

TSS =4.OlOE-01 
NlTR=1.245E-02 
CU =£.995E-05 
RRS =0.0 

TPTRL BflTTFRV BTU PY FUEL TYPE 
SPRL=0.0 PET=0.0 GRS 
DTH =0.0 TPT=0.n 

= 0. 0 ELEC=0.0 HELEC=0.0 



Table B.149 Van - Brayton Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TDTflL BTU BV FUEL TYPE 
CORL=1.562E-»-07 PET=7.422E+06 
PTH =3.800E+05 TPT=6.44flE+07 
TDTflL flip RESIDUflLS - EXTPflCTIDNCLBSJ 
pflRT=8.286F+00 NDX =5.891E+01 SOX =1.734E+on 
RLD =ft.519F-01 DflCD=J.25CiE-04 HMET=4. 146E-03 
TPTflL SOLIDS - EXTRflCTIPNCLBSJ 
SPLIDS= 42368.0 
TPTAL UflTEP RESIDUflLS - EXTRACTIONCLBSJ 
CYflN=0.0 DS<G=9.981E-03 TSS=2.220E+0M 
TFE =1.735E-02 DFE=1.003E-02 ZN =1.635E-05 
CDD =3.409E-»-00 CU =0.0 TDS=1.265E+01 
PPS =0.0 CD =0. 0 
TOTflL flip RFSIDURLS - MFGCLBSJ 
pftPT=9.497E+00 NPX =4.218E-01' 
GFL =1 .032E-01 PFL = 8 . 5 o i E - 0 2 
PRG =9.359E+00 SFIDE=6.846E-01 
TOTAL SOLIDS - MFGCLBS) 
SDLIDS= 7 0 8 . 3 
TOTAL UATER RESIDUALS - MFGCLBS) 
RMM =1.561E-01 CYAN =2.733E-02 

FLinE=8.439E-02 
MN =0.0 
BOD =3.141E-02 
OTH =0.0 
BY FUEL TYPE 

GAS=2.151E+07 ELEC=1.827E+07 HELEC=1.168E+06 

HC=4.: 5E-01 CD=6.768E+00 

SFIDE=2.871E-M5 
PB =2.263E-05 
BDD =2.032E+OM 

SDX=4.379E+00 
RMM=2.382E-02 

HC =1.£51E+Ml 
HMET=4.782E-02 

F L I D E 
MN 
HMET 

CP = 
flLD= 

= 1 . 5 £ 6 E - 0 3 
= 5 . 0 0 O E - 0 3 
= 4 . £ 1 5 E 7 0 4 

3 . 2 2 O E + O l 
1 . 0 6 5 E - 0 3 

SFIDE=3.631E-04 
PP =1.026E-04 
TDS =8.050E-01 
NT =0.0 
TPTflL BflTTERY BTU 

0«,G =3. 29IE-02 
TI =0.0 
CDD =3.9 51E 
HMET=1.454E-02 

CPRL=0.0 
nTH =0.0 

PET=0.0 
TOT=0.0 

GAS=0.0 

02 PHEN 
ZN 

02 RL 
02 NO 

E L E C = 0 . 0 

l = 4 . 2 8 4 E - 0 3 
= 1 . 7 4 0 E - 0 3 
= 1 . 7 7 7 E - 0 2 
= 0 . 0 

TSS = 4 . 4 4 4 E - 0 1 
N I T R = 1 . 3 7 3 E - C i 2 
CU = 5 . 0 7 S E - 0 5 
RRS = M . 0 

1 H ELEC =M.0 



Table B.150 Van - Brayton Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

TOTflL BTU BV FUEL TYPE 
CDRL-1.567E+-07 PET=7.382E+06 GflS=2.383E+07 ELEC=2. 04:3E+07 HELEC=1.367E+06 
PTH =3.658E+05 TOT=6.927E+07 
TPTflL AIR RESIDUALS - EXTRACTIDNCLBS) 
PART=7.301E+OO NOX =4.81lE+01 SDX =1.615E+0M HC=3.496E-01 CD=5.873E+00 
RLD =ft.P8"iF-01 PflCD=7.231E-05 HMET=3.828E-03 
TPTflL SPLIDS - EXTRACTIONCLBSJ 
SPLIDS= 34837.2 
TPTAL UATER RESIDUALS - EXTRACTIDNCLBS:) 
rYAN=0.0 DH^G=t.021F-03 TSS=2.023E+0M SFIDE=2.467E-05 FLIDE=7.887E-04 
TFE =1.P28F-02 DFF=4.702E-03 ZN =1.277E-05 PB =1.784E-M5 MN =4. Ci82E-03 
CPD =3.?89F+00 CU =0.0 TDS=6.901E+0M BPD =1.956E+00 HMET =4.956E-05 
RPS =0.0 CD =0.0 
TDTAL AIR RESIDUALS - MFGCLBSJ 
pflPT=9.569E+00 NPX =3.617E-01 SDX=3.866E+flO HC =1.34'9E+01 CD =2.635E+Ml 
GFL =1,555F-01 PFL =1.332E-01 RMM=1.625E-02 HMET=4.201E-02 RLD=1.065E-M8 
PRG =1.118E+01 SFIDE=6.489E-01 
TPTflL SDLIDS - MFGCLBS) 
.SDIIDS= 6 5 3 . 6 
TDTfll. URTFR RESIDUflLS - MFGCLBSJ 
flMM = 8 . 5 2 1 F - 0 3 CYflN =1 .877E-03 
:SFIDF=3.385E-04 FL IDE=2.502E-02 
PP =8.664E-05 MN =0.0 
TDS =?.603E-01 PDD =1.025E-02 
NI =0.0 OTH =0.0 
TDTRL PATTERY BTU BY FUEL TYPE 
CDRL=0.0 PFT=0.0 GFI 
PTH =0.0 TPT=0.0 

DSG =1.42IE-02 
TI =0.0 
CDD =1.765E-07 
HMET=1.379E-02 

= 0.0 ELEI 

PHEN=3.£89E-04 TSS =7.371E-02 
ZN =1.460E-03 NITR=1.152E-M2 
RL =0.0 CU =0.0 
MD =0.0 RRS =0.0 

::=0. 0 HELEC=0. 0 



Table B.151 Van - Brayton Engine Energy and Residuals, 
1990, Technology Set B 

PB 
BDD 

TDTflL PTU BV FUEL TYPE 
rDf lL=1.489E+07 PET=8.389E+06 
PTH =4.347F+05 TPT=7.219E+07 
TOTRI AIR RESIDUALS - EXTRACTIDNCLBS) 
PART=7.ft35F+00 NOX =5.099F+01 SDX = 1 . 6 7 8 E + 0 M Hi 
RID =6 .498E-01 DflCD=9.144E-05 HMET=3.562E-03 
TPTflL .SPLIDS - EXTRACTIDNCLBS) 
SPl IDS= 36833.7 
TOTAL WATER RESIDUALS - EXTRACTIDNCLBS) 
CYRN=0.0 0».G=8.828E-04 TSS=2. 098E+00 
TFE =1.301E-02 DFE=4.892E-03 ZN =1.052E-05 
con =3.400E-fOO CU =0.0 T D S = 7 . 1 3 5 E + M 0 

RPS =0.0 CD =0.0 
TDTAL AIR RESIDUALS - MFGCLBS) 
pf lPT=9.531F+00 MDX =3 .729E-01 
GFI = 1 . 4 0 1 F - 0 1 PFL =1 .192E-01 
PRG =1.149F+01 .SFIDE=6.4Cju5E-01 
TOTAL SOLIDS - MFGCLBS) 
.SOLIDS= 666.4 
TOTAL UATFP RESIDUALS - MFGCLBS) 
flMM =9.032E-03 CYflN =1.952E-03 

FLIDE=2.579E-02 
MN =0.0 
BDD =1.052E-02 
DTH =0.0 

GAS=2.512E+07 ELEC=2.170E+M7 HELEC=1. 645E+06 

767E-01 CP=6.165E+00 

:FIDE=1.914E-05 
=1.435E-05 
=2.022E+00 

FLIDE=8 
MN =4 
HMET =4 

.154E-04 

.324E-03 

. .'592E-05 

SDX=4.012E+00 
RMM=1.886E-02 

HC =1.391E+01 
HMET=3.463E-0£ 

CD =2 
RLD=1 

, 793E+01 
,065E-03 

SFIDF=3.58;3F-04 
PB =9.051F-05 
TDS =2.566E-01 
NI =0.0 

D*:G 
TI 
CPD 
HMET=1 

1.504E-02 
0.0 
1.765E-07 

36IE-02 

PHEN= 
ZN = 
RL = 
MP = 

3.459E-
1.559E 
0. 0 
0. 0 

-04 TSS 
-03 NITR 

CU 
RRS 

=7.569E-0c 
=1.218E-0i 
= 0. 0 
= 0. 0 

TPTfll BflTTERY BTU BV FUEL TYPE 
COAL=0.0 
DTH =0.0 

PET=0.0 
TDT=0.0 

GflS=0.0 ELEC=0.0 HELEC=0.M 



Table B.152 Van - Brayton Engine Energy and Res idua ls 
2000, Technology Set B 

TPTflL BTU BV FUEL TYPE 
CPflL=1.320E+07 PET=7.824E+06 
PTH =4,468E-t-05 TPT=6.670E+07 
TPTfll. flip RFSTDUflLS - EXTPRCTIPNCLBS) 
PRRT=7.189E+00 NPX =4.677E+01 SDX =1.610E+0M 
RLD =6.299E-01 PRCD=6.049E-05 HNET=3.355E-05 
TPTflL SPLIDS - EXTPflCTIDNCLBS) 
SRLIDS= 33791.7 
TPTflL UflTEP RESIDUflLS - EXTPRCTIPNCLBS^ 
CYRN=0.0 0?.G=8. 117E-04 TSS=2. 020E+00 
TFF =1 .194E-02 DFF=4.629E-03 Z N = 9 . 5 0 3 E - 0 6 
CPD =3.296E+00 CU =0.0 TDS=6.917E+00 
RPS =0.0 CD =0.0 
TDTflL flip RESIDURLS - MFGCLBS) 
pflPT=fl.943F+00 NDX =3.609E-01 
GFL =1.350E-01 PFL =1.150E-01 
PPG = 1 . l l P F + 0 1 SFIDE=6.146E-01 
TPTflL SDLIDS - MFGCLBS) 
SDLIDS= 6 2 2 . 2 
TDTflL URTEP RESIDUflLS - MFGCLBS) 
RMM =8.pfllF-03 CYRN =1.849E-03 

FLIDE=2.392E-02 
MN =0.0 
BPD =1.017E-02 
DTH =0.0 

TPTfll. BflTTFRV BTU BV FUEL TYPE 
CPRL=0.0 PET=0.0 GRS=0.c 
PTH =0.n TDT=0.0 

GRS=2.357E+07 ELEC=2. 053E + 07 HELEC=1.276E-t-06 

HC=3.364E-M1 CD=5.776E+00 

;FIDE=I.683E-O': 

PB 
BDD 

=1.23OE-05 
=1.96 0E+MM 

FLIDE=7.905E-04 
MN =3.968E-M3 
HMET =4.694E-05 

SDX=3.758E+00 
RMM=1.471E-02 

HC =1.3 35E+01 CD =2.566E+ 01 
HMET=3.121E-02 RLD=1.065E-08 

SFIDE=3.293E-04 
PB =8.464F-05 
TDS =?.450E-01 
NI =0.0 

DS:G =1.396E-0i 
TI =0.0 
COD =1.765E-07 
HMET=1.306E-fl2 

PHEN=3.214E-04 
.ZN =1.439E-03 
RL =0.0 
MO =0.0 

TSS =7.149E-0£ 
NITR=1.13'9E-0; 
CU =0.0 
ARS =0.0 

ELEC=0.0 HELEC=o.0 



Table B.153 Van - Brayton Engine Energy and Res idua l s , 
2000, Technology Set C 

TDTAL BTU BV FUEL TYPE 
COAl =1 .679F+07 PET=7. 490E-»-06 
PTH =3.349E-»-05 TOT=6.63£E-»-07 
TOTAL AIR RESIDUflLS - EXTRACTIDNCLBS) 
pf lRT=7.845E+00 NDX =5.469E-»-01 SOX =1.674E+00 
RLD = f t .362E-01 0RCD=1.045E-04 HMET=3.288E-03 
TPTAl .SOLIDS - EXTRACTIDNCLBS) 
SPlIDS= 39269 .2 
TPTAL WATER RESIDUALS - EXTRACTIDNCLBSJ 
CYRN=0.0 D«-G=9.249E-03 TSS=2. i48E+00 
TFE =l.ftlOE-02 DFE=9.312E-03 ZN =1.033E-05 
CDD =3.328E*00 CU =0.0 TDS=1.2£4E-»-01 
flRS =0,0 CD =0.0 
TOTAL AIR RESIDUALS - MFSCLBS) 
pflPT=9.793E-^00 NPX =4. 086E-01 
GFL =1.390F-01 PFL =1.172E-01 
PRG =8.987E-t-00 SFIDE=6.073E-01 
TPTAL SDLIDS - MFGCLBS) 
SOLIDS- 691.1 
TDTAL WATER RESIDUALS - MFGCLBS) 
AMM =1.448F-01 CYflN =2.537E-02 

FLIDE=1.010E-01 
MN =0.0 
BPD =3.008E-02 
DTH =0.0 
BY FUEL TYPE 

GflS=2.195E+07 ELEC=1.825E + 07 HELEC=1.505E+06 

HC=4.013E-01 

:SFTDF=3.424E-04 
RP =9.3:36E-05 
TDS =7.458E-01 
HT =0,0 
TOTflL PflTTEPY BTU 

SOX=4.066E+00 
flMM=2.082E-02 

DH:G =3. 059E-0 
TI =0.0 
CDD =3.052E 

SFIDE= 
PB 
BDD = 

1 HC 
HMET 

11.435E-05 
:l.£99E-05 
:1.982E+00 

=1.189E+01 
=2.932E-02 

1:0=6.394E+00 

FLIDE=1.49OE-03 
MN =4.64£E-03 
HMET =3.997E-04 

CD =2.935E+01 
flLD=l.065E-08 

HMET=1. •^fif.-

CDflL=0.0 
nTH =0.0 

PET= 
TOT= 

0. 0 
0. 0 

6AS=M.0 

02 PHEN 
ZN 

02 RL 
02 ND 

ELEC=0.0 

l=3.993E-03 
=1.594E-03 
=1.08ME-02 
= 0. 0 

TSS =4.08IE-01 
NITR=1.263E-02 
CU =3.087E-05 
RRS =0.0 

1 HELEC=O.M 



Table B.154 Mini-Auto - Stirling Engine Energy and Residuals, 
2000, Technology Set A 

GAS 

- EXTRf lCTIDNCLB' 

TOTRL BTU EY FUEL TYPE 
CDRL=8. 620E + 0<;, PET=5. 683E+06 
PTH =1 .9:3C.E+05 T0T=3, 973E+07 
TDTRL RIP PESTDURLS - EXTRACTIONCLBSJ 
PRPT=3.720E+00 NDX =£.564E+01 SDX =7 
RLD =3.016E-01 DACD=4.450E-05 HNET=£ 
TPTRL SOL IDS - EXTRRCTIDNCLESJ 
S D L I D S = 1 8 5 C £ . 3 
TDTfll l.lflTFR RESIDUALS 
CYAN=0. 0 0*1 G=5 
TFE = 6 . 5 4 3 E - 0 3 DFE=2 
CDD =1.57SF+00 CU =0 
APS =0. 0 iSD =0 
TOTAL flip RESIDUflLS -
PflRT=6.1£lE+oO NOX =1 
GFL =1.£6£F-01 PFL =1 
ORG =5.3£9E+0 0 SFTDE=4 
TOTflL SOLIDS - MFGCLBSJ 
SDLIDS= 388.4 
TDTRL MflTER PESTDURLS -
RMM =4.54*f,F-

1.331E+07 ELEC=l.£79E+07 HELEC=1.124E+06 

.916E-01 

.395E-03 
HC=1.866E-01 CD=3.01OE+OO 

.874E-04 

.470E-03 

. 0 

. 0 
MFGCLBSJ 
.737E-01 
.096E-01 
.322E-01 

TSS=9.833E-01 
ZN =6.'988E-06 
TDS=3.31OE+OO 

SFIDE=1.407E-05 
PE =9.93 0E-06 
EDD =9.413E-01 

FLIDE=3. 
MN =2. 
HMET =3. 

783E-04 
177E-03 
3 01E-05 

SDX= 
flMM= 

9 7 6 E + 0 0 
3 4 7 E - 0 3 

HC =6.533E+00 
HMET=2.308E-02 

CD =1.404E+01 
flLD=l.065E-08 

' -FTDE=1 . S 0 4 E - 0 4 
PB =4.5f--.AF-Ci5 
TDS = l . 3 0 4 E _ o i 
N I = 0 . 0 

MFG CLESJ 
CYRN = 9 . 8 5 8 E - 0 4 
F L I D E = 1 . 4 5 8 E - i : i 2 
MN = 0 . 0 
BDD = 4 . 8 7 I E - 0 3 
DTH = 0 . 0 

niy.s = 7 , 
T I = 0 , 0 
CDD = 1 . 7 6 5 E 
H M E T = 9 . 1 7 2 E 

i E - 0 3 P H E N = 1 . 7 4 3 E - 0 4 
ZN = 7 . 7 0 5 E - 0 4 

•07 RL = 0 . 0 
•03 MD = 0 . 0 

TSS = 4 . 19'9E-i ; i2 
N I T R = 6 . 0 7 6 E - 0 3 
CU = 0 . 0 
RRS = 0 . 0 

TOTRL Bf lTTERY ETU BY FUEL TYPE 
C P f l L = 0 . 0 
DTH = 0 . 0 

P E T = 0 . 0 
T D T = 0 . 0 

b f l S = 0 . 0 E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.155 Mlnl-Auto - S t i r l i n g Engine Energy and Residuals , 
1990, Technology Set A 

^ S r = 8 ' 2 5 5 ^ I o r ' p E T i : ^ 3 3 E + 0 6 Gf lS= l . 386E+07 ELEC=1. 274E+07 HELEC=1. 095E+06 
OTH =2.276E+05 TaT=4.062E+07 
TOTRI RTP REST DUALS - EXTRRCTIDN CLBSJ . . . ^ . . ,-.„ -. -.Qacj.f,f, 
PRPT=4.07£E+00 NOX =£.758E+01 SDX =8 .834E-01 HC= l . y6£E-M l t D = 3 . £9£E-.-00 
ALD = 3 , 3 9 3 E - 0 1 DACD=3.679E-05 HMET=£.113E-MJ 
TDTRL SOLIDS - EXTRRCTIDNCLESJ 
SOLIDS= 19910,4 
TDTfll I.IRTFP RESIDLIRLS - EXTPRCTIDN CLBSJ ,-, x n c - j - . f i r C.A. 
c5?flH;o.0_ ._ n . G = 4 . 7 £ l E - 0 4 TSS=1.10£E+00 SFIDE=9 M90 - M . L I D E - 4 . . . . E _ M 4 

con : ; : 7 7 | E ; O C ; C u ' : o : r ' ' " " T D S = 3 : 7 : 3 O I + 0 0 EDD = 1 . 0 5 9 E + 0 0 HMET = 3 . 11 OE-05 

B ^ ^ k ^ r B ~'jn:^^ :SDX=2.124E+00 HC =7. 195E + 00 CD=1.514E+01 
GFL = 9 ! 2 3 7 l - 0 £ PEL =7 .935E-02 flMM=8.828E-03 HMET=1.713E-02 RLD=1.U65E-0« 
PPG =5.964F+flO SFIDE=4. 07_1E-01 
TOTflL SOI TDS - MFGCLBSJ 
SDLTDS= 379 .1 

S'-:i'::;^:K t̂;'° :̂i:r -̂"= lU :r:?..E-,. sr :s:5-^ ";: '" -
TDS =T:323E-01 EOD =5.:391E-03 HMET=8.645E-03 MO =M.M HR. -O.M 

HI =0.0 DTH =0.0 
^ S R C l : o T ^ ^ ^ ^ ^ ^ T r c i : r ' ' " % R S = o . o ELEC=O.O HELEC=O.O 
OTH =0.0 TOT=0.0 



Table B.156 Mini-Auto - S t i r l i n g Engine Energy and Res idua l s , 
2000, Technology Set B 

TOTfll BTII BY FUEL TYPE 
COHL =6. .;.7.'5F + 06 PET=3. 669E+ 06 
OTH =2. 13 3E + 05 T0T=3.259E + 07 
TOTflL ATR RFSTDIIAl S - EXTRRCT I DN CLESJ 

i.-'flS = l . 131F + 07 ELEC = 1 . 046E + 07 HELEC=7. 672E + 0^ 

P fl R T=3.38 9 E+0 0 NOX = 2 . £ 3 4 E+01 
ALD =£ .9£ f tF -01 DflCD=£.951E-05 
TOTAl SDLIDS - EXTRACTIONCLESJ 
SOLTDS= 16118.3 

SDX =7. 
HMET=1. 

517E-01 
609E-03 

HC=1.603E-01 CD=£.729E+00 

TOTAL I.IATER 
C'T'AU=0. 0 

TFE =5.701E-
CDD =1.531 EH 
APS =0.0 

RESIDUALS 
D::iG=S 

03 DFF=2. 
00 CLI =0. 

CD =0. 

.412E-04 

.2 08E-03 
0 
0 

TOTAL AIR RESIDUALS - MFGCLBSJ 
PART=4.649F+00 NOX =1.671E-01 
GFL =8.048F-0£ PEL =6.917E-02 
ORG =5.119E+00 SFIDE=3.207E-01 
TOTflL SOLIDS - MFGCLBSJ 
SDLIDS= 311.5 
TOTAL MflTEP RESIDUALS - MFGCLBS 

EXTRRCTIDNCLBS) 
TSS=9.415E-01 
ZN =5.59 0E-06 
TDS=3.£13E+O0 

SFIDE=5.695E-06 
PB =4.632E-06 
BDD =9.113E-01 

FLIDE=3.672E-0 
MN =l.S96E-0 
HMET =£.449E-0 

SDX=1. 
flMM=7. 

757E+0 0 
101E-03 

HC =6. 
HNET=1. 

165E+00 
170E-0£ 

CO = 
RLD= 

.££6E+01 

. M65E-0'5 

RMM =3. ' ^56F-03 CYflN =8 .815E-04 
--FTDF=1 .573E-04 Fl TDE=1 . 189E-02 
PB = 4 . 0 05E-05 MN = 0 . 0 
TDS =1.09r3E-01 BDD =4 .669E-03 
NT = 0 . 0 OTH = 0 . 0 
TOTflL ERTTEPY ETI.I BY FUEL TYPE 
CDAL=0.0 PET=0.0 GR; 
OTH = 0 . 0 TDT=0.0 

DtiiG =6 . 6 6 I E - 0 3 PHEN=1.53 
T I = 0 . 0 ZN =6 .85 
CDD = 1 . 7 6 5 E - 0 7 RL = 0 . 0 
HMET=6.813E-03 ND = 0 .0 

;:=0.0 ELEC=0.0 

4E-U
J 

.7. 

-04 TSS =3 .506E-02 
-04 NITR=5.437E-03 

CU = 0 . 0 
RRS = 0 . 0 

HELEC=0. 0 



Table B.157 Small Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

828E-01 
652E-03 

ZN =7. 
TDS=3. 

'lOE-06 
:.94E+0 0 

TOTflL BTU BY FUEL TYPE 
CaAL=9.581E+06 PET=4.104F+0 
OTH =2.21OE+05 TDT=4.417E+07 
TOTAL ATR RESIDUALS - EXTRACTIDNCLBS 
pftPT=4.145F+00 NOX =2.354E+01 SOX 
ALD =3.365E-01 DflCD=4.934E-05 HMET 
TDTflL SDLiriS - EXTRACT IDN CLBSJ 
SOLTDS= 2 0661.4 
TOTfll. MflTER RESIDUflLS - EXTRflCTION CLBSJ 
CYflN=0. 0 D::'G=6.491E-04 T S S = 1 . 097E+00 

TFE =7.2S3F-03 DFE=£.751E-03 
COD = 1 . 7 6 0 E + 0 0 CLI = 0 . 0 
ftPS = 0 . 0 CD = 0 . 0 
TDTflL RIP RESIDURLS - MFGCLBSJ 
PftpT=6.801F+00 NOX =1.938E-01 
H F L = 1 . 4 0 0 E - 0 1 PFL =1.215E-01 

ORG =5.945E + 00 SFTDE=4.79,4E-01 
TOTRL SDLTDS - MFGCLBSJ 
SDLTDS= 431.9 
TOTRL MRTFP RFSIDURLS - MFGCLBSJ 
R M M = 5. 0 6 0 E - 0 3 C Y R N = 1. 0 9 8 E - 0 3 

FLIDE=1.621E-02 
MN =0.0 
BDD =5.43:3E-03 
DTH =0.0 

TDTAL BATTERY ETU BY FUEL TYPE 
CaflL = 0.0 PET=0.0 i.-.RS=0.0 
OTH =0.0 TDT=0.0 

GRS=1.469E+07 ELEC=1.422E+07 HELEC=1.247E+-06 

HC=2. 076E-01 CD=3.:: 5E+00 

SFIDE=1 
PE 
BDD 

1. 0 
1. 0 

47E-05 
94E-M5 
5OE+OO 

FLIDE=4 
MN =2 
HMET =3 

.22IE-04 

.423E-03 

.662E-05 

S D X=2.2 0 0 E+OO 
RMM=1.038E-02 

HC =7. 
HMET=2. 

SFTDE=2.0 08E-04 
PB =5.082E-05 
TDS =1.450E-01 
NT =0.0 

DiJiG =8. 
TI =0. 
CDD =1. 
HMET=1. 

37SE-03 
0 
765E-07 
017E-0i: 

PHEN= 
ZN 
RL = 
MD = 

i'85E+0C 
545E-0 

1.941E-
8.578E-
0. 0 
0. 0 

:i CD =1 
RLD=1 

563E+01 
065E-0S 

ELEC=0.0 

04 TSS 
04 NITR 

CU 
RRS 

4.669E-02 
6.766E-03 

= 0. 0 
= 0. 0 

HELEC=0 



Table B.158 Small Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

TOTRL BTII BY FUEL TYPE 
CnflL=9-155E+06 PET=4.9£7E + 06 GAS=1 . 53'=iE+07 ELEC=1. 413E+07 HELEC=1 . £1 3E + Ci6 
PTH =£.5£6E+05 T0T=4.508E+07 ' - - . 
TOTflL flip RESIDUflLS - EXTRACTIDNCLBS:) 
PflRT=4.5£3E+00 NDX =3.060E+01 SDX =9 .8£5E-01 HC=2.177E-01 CD=3.657E+00 
fll.D =3 .780F -01 0flCD=4. 068E-05 HMET=£. 331E-03 
TOTflL SPLIDS - EXTRACT TONCLBSJ 
SOI TDS= ££090. 7 
TOTAL MATER RESIDUALS - EXTRACTIDNCLBS) 
CYAN=0,0 0.'::.rG=5. 19£E-04 TSS=1 . ££5F+00 SFIDE=9.900E-06 FLIDE=4 743E-04 
TFF =7.KO7E-03 DFE=3. 023E-05 ZN=5.719E-06 PB =?. 70'9E-06 MH =£* 5'5ftE-ii3 
I OD =1.'H7;3F+00 CU=0.0 TDS=4. 150E + UO EDD =1.178E + 00 HMET =3.43'=iE-ii5 
flRS =0. 0 iSD =0. 0 
TOTflL ATR RESIDUALS - MFGCLBSJ 
PART=6.157E+00 NDX =2.160E-Ol SDX=£.353E+00 HC =8.00£E+00 CD=1 6aoE+01 
HFL =1.ii£3F-01 PFL =3.786E-02 flMM=9.779E-03 HMET=1.877E-0£ ALD=1.065E-0a 
ORl-. =6.634F+00 SFIDE=4.503E-01 
TOTAL SDLIDS - Mî G CLESJ 
SDLIDS= 4£0.4 
TDTAL MATER RESIDUALS - MFGCLBSJ 
ANN =5 .42£E-03 CYflN = l . £ 0 7 E - 0 3 O&G =9 .123E-03 PHEN=2.102E-C14 TSS =4.7C8E-0£ 
pp^^"^=M"^':^~:'j FLir'E=1.607E-0£ TI =0.0 ZN =9.400E-04 NifR=7.448E-03-
FB =5.5M:iE-ii5 MN =0.0 CDD =1.765E-07 RL =0.0 rn =ii n 
TDS =1.4*:.HF-01 EOD =5.997E-03 HMET=9.561E-03 MD =0.0 ftp-=o"o 
NT =0.0 DTH =0. 0 ' ' - -. -
TDTAL BRTTERY BTU EY FUEL TYPE 

O?H'-:O;O ^^j:S:o ''''='•' ^^^^=^-'^ "^^^^=^-^ 



Table B.159 Small Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TDTRL BTU EY FUEL TYPE 
CDRL=6.961E+06 PET=4.081E+06 
PTH =2.369E+05 T0T=3.614E+07 
TDTflL flTP RFSTDUflLS - EXTPflCTIDNCLBS 
pftPT=3.770E+00 NDX =2.431E+01 SDX 
RI D = 3 . 2 6 1 E - 0 1 OflCD=3.255E-05 HMET 
TDTRL SPLIDS - EXTRRCTIDNCLBSJ 
SDl TDS= 17904 .0 
TDTflL I.IRTEP PESTDURLS - EXTRRCTIDN CLES.) 

GflS=1.255E+07 ELEC=1.158E+07 HELEC=8.464E+05 

= 1 
57 IE-01 
:'7 OE-0 5 

HC C=1.78 OE-01 CD= 3.036e+0 0 

D::i.G=3.7, 
DFE=2.4' 
CLI = 0. 0 
CD = 0 . 0 

CYflN=0.0 
TFF = 6 . 5 3 3 E - 0 3 
CDD =1.706E+0 0 
ftPS = 0 . 0 
TOTflL RIP RESIDUflLS 
p f t p T = 5 . 1 5 0E+ 0 0 NDX 
î FL =8 . 8 8 I E - 0 2 PFL = 
npG =5.7 0vF+00 SFTDE= 
TPTflL SDLIDS - MFGCLBS 
SDLIDS= 345.5 
TDTRL MRTER RESIDURLS 

!:7E-
-.4E-

04 TSS=1. 
ZN =3. 
TDS=3, 

04'9E+00 
3'97E-06 
581E+OO 

SFIDE=6.0 
PE =4.9 
BDD =1.0 

77E-M6 
iE-06 

15E+00 

FLIDE 
MN 
HMET 

4.092E-
=2.106E-
=£.704E-

04 
0 3 
05 

MFG CLBSJ 
=1.86IE-01 
=7.63IE-03 
=3.54CiE-01 

MFG CLE: 

sax=i 
ANM=7 

5E+0 0 
3E-03 

HC =6. 
HMET=1. 

865E+00 
£68E-0£ 

CD 
ALD= 

1.36£E+01 
1. 065E-0i: 

RMM =4 
SFIDE=1 
PB =4 
TDS =1 
NT =0 
TDTflL BRTTFRY 
COflL=0.0 
OTH =0.0 

39SE-03 
74RE-04 
449E-05 
217E-01 
0 

CYRN =9.798E-04 
FLIDE=1.31'9E-02 
MN =0.0 
.EOD =5.201E-03 
DTH =0.0 

ETU EY FLIEL TYPE 
PET=0.0 bRS=0. 
TDT=0.0 

DSiG = 7 . 4 0 l E - 0 3 
T I = 0. 0 
CDD =1 .765E-07 
HMET=7.5£lE-03 

PHEN=1.705E-04 
ZN = 7 . 6 1 4 E - M 4 
RL = 0 . 0 
MD = 0 . 0 

TSS =3 .S38E-0£ 
NITR=6.04£E-03 
CU = 0 . 0 
RRS = 0 . 0 

ELEC=0.0 HELEC=0.0 



Table B.160 Medium Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

TOTRL ETU BY FUEL TYPE 
CDflL = l . £19F+07 PET=5.326E+06 GflS=l . 878E+07 ELEC=1 .806E+07 HELEC=1 55':)E+06 
OTH =2.834F+05 T0T=5.636E+07 ' " ' 
TOTfll. ATR RESIDUALS - EXTRACT I OH CLESJ 
PRPT=5.371F+00 NOX =3.673E+01 SDX =1.152E+00 HC=2.669E-01 CD=4.34£E+00 
ALD =4 .405E-01 0ACD=6.165E-05 HMET=3.282E-03 
TDTflL SOLIDS - EXTRACTIDNCLBS.) 
SOLTDS= 26574 .4 
TPTRL MATER RESIDUALS - EXTRACTIDNCLESJ 
CYAN=o.O DftG = 7. '300E-04 TSS= 1 .453E + 00 SFIDE = 1 . 81 OE-05 FLIDE=5.5£6E- i14 
,^nn " ? - ? ^ ! r ' ' ? »P f ^= - ^ -5 tE -0 5 ZH =9 .£6£E-06 PB =1.30CiE-05 MN = 3 . U 7 E - 0 3 
IDD =^. . i i4E+M0 CU = 0 . 0 TDS=4.S55E+00 EDD =1.374E+00 HMET =4 5- i .o i-05 
HR:;: = 0 . 0 CD = 0 . 0 - - - . - - . 
TDTAL RIR RFSIDURLS - MFG'LBS) 
Pf lPT=3.633F+00 HOX =2 .535F -01 SDX=£. 840E+00 HC =9.4-=i2E+00 CD =£ O l lE+01 
GFL =1 .751E-01 PFL =1 .519E-01 flMM=l. 315E-03 HMET=3. 05OE-O£ RLD=1. i i65E- i i8 
ORH = 7 . 7 6 8 E + 0 0 S F T D F = 6 . 0 1 O F - 0 1 
TOTflL SOLIDS - MFGCLBSJ 
SDLTDS= 55 0 .8 
TDTAL MflTEP RESIDUfll S - MFGCIBSJ 
AMM =c, .510F-03 CYAN = 1 . 4 i 7 E - 0 5 DSG =1 .080E-0£ PHEN=£. 501 E-04 T S S = 5 . 9 6 4 E - 0 

SFTDF=2.584F-04 FL IDE=2.07£E-0£ T I = 0 . 0 ZN = 1 . 1 0 5 E - 0 3 N I T R = H . 7 £ 5 E - 0 3 
PE =pi-..5-;5E-05 MN =0.0 CDD =1.765E-07 AL =0.0 CU =0.0 
TDS =i.ft5,:.F_oi j;pi:i =7.097E-05 HMET=1. £76E-0£ MD =0.0 RRS=o"iV 
NT =0.0 DTH =0. 0 " "" " 
TPTRI BRTTERY BTU BY FUEL TYPE 
CDAL=0.0 PET=0.0 GRS=0.0 ELEC=0.0 HELEC=0 0 
DTH =0.fl TDT=0.0 



Table B.161 Medium Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

311E+OO 
•959E-03 

TPTflL BTIJ BY FIJEL TYPE 
CDf lL= l .201F+07 PET=6.559E+06 GflS 
OTH =3.337E+05 TDT=5.938E+07 
TOTfll flTP RESIDUflLS - EXTRRCTTONCLBSJ 
pftPT=5.997F+00 NOX =4.0£7E+01 SDX =1 
RLD =5 .062E-01 0f lCD=5.237E-05 HMET=2 
TDTfll. SDLTDS - EXTRRCTIDN CLBSJ 
SDLTDS= 29066 .4 
TDTRL MRTER RESIDUALS - EXTRACTIDN CLE:i:J 
CYRN=0.0 0:vG=6.44£E-04 TSS=1.637E + flO 
TFE = 1 . 0 2 8 E - 0 2 DFE=3.986E-03 ZN =6 .951E-06 
COD =2.64f lE+00 CU = 0 . 0 TDS=5.557E+00 
ftPS = 0 . 0 CD = 0 . 0 
TOTflL flip RESIDUflLS - MFGCLBSJ 
pftPT=8.066E+0 0 NPX =2 .889E-01 

fl34E+07 ELEC=1.854E+07 HELEC=1.575E+06 

HC=2.867E-01 CD=4.S44E+00 

SFUiE=l 
PB =9 
EDD =1 

147E-05 
194E-06 
577E+00 

FLIDE=6. 
MN =3. 
HMET =4. 

5 I E - 0 4 
19E-03 
3OE-05 

GFL = 1 . 3 2 9 F - 0 1 PFL =1 .141E-01 
ORG =8.870E+00 SFTDE=5.799E-01 
TDTflL SOLIDS - MFGCLBSJ 
SDLIDS= 5 5 1 . 3 
TDTflL MftTER PESIDLIflLS - MFGCLBSJ 
ftMM = 7 . 1 3 6 E - 0 3 CYflN =1 .592E-03 

SDX=3.11 
RMM=1.27 

"E+OO 
5E-02 

HC = 
HMET= 

, 068E+01 
. 2F3E-02 

CD =2.211E+01 
RLD=1.fl65E-08 

SFIDE=2.838E-
PB =7.236E-
TDS =1.928F-
HI =0.0 
TDTflL BflTTERY 
CDflL=0.0 
PTH =0.0 

04 

01 

FLIDE=2. 
MN = 0. 
EOD =8. 
DTH =0. 

BTU BY FUEL 
PET=0.0 
TDT=0.0 

11 OE-
0 
026E-
0 
TYPE 

0.-; 
DS.:G =1. 
TI =0. 
CDD =1. 
HMET=1. 

2 02E-02 
0 
765E-07 
23£E-0£ 

PHEN=£.768E-
ZH =1.£3SE-
RL =0.0 
MD =0.0 

04 TSS =6 
03 NITR=9 

CU =0 
RRS =0 

.£86E-02 

.814E-03 

. 0 

. 0 

GRS=0.0 ELEC=0.0 HELEC=0.0 



Table B.162 Medium Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TDTf lL BTIJ EY FUEL TYPE 
C D f l L = 9 . £ 6 6 E + 06 PET = 5 . 4 7 £ E + 0(i GflS 
PTH = 3 . 1 6 6 F + 0 5 T D T = 4 . 8 1 4 E + 0 7 
TOTflL flIR RESIDUf lLS - EXTPf lCTIDNCLESJ 
P R R T = 5 . 0 5 6 E + 0 0 NOX = 3 . 3 1 8 E + 0 1 SDX =1 
RLD = 4 . 5 9 1 E - 0 1 D f l C D = 4 . £ 8 0 E - 0 5 HMET=£ 
TOTAL SOL IDS - EXTRf lCTIONCLBSJ 
SOLTDS= £ 3 9 3 3 . 5 
TOTflL MflTER RFSTDUflLS - EXTPf lCTIDNCLBS 

1 . 6 7 3 E + 0 7 E L E C = 1 . :"9E+07 H E L E C = 1 . 1 1 3 E + 0 6 

1 £ 6 E + 0 0 
3 0 9 E - 0 3 

HC=£ ? E - 0 1 CD=4.07OE+OO 

C Y R N=0.0 D :* G=4. 7 3 8 E - 0 4 
TFF =8.46;3E-03 DFE=3.285E-03 
cPD =2.298E+00 CU =0.0 
APS =0.0 CD =0.0 
TDTAL RIR PESTDURLS - MFGCLBS 
PflRT=6.841E+ 0 0 NOX =2.5 05E-
GFL =1.169E-01 PFL =1.0 04E-

|l 

01 
01 

TSS=1.411E+00 SFIDE=7.352E-06 
ZN =4.9£6E-06 PB =6.213E-06 
TDS=4. 822E+ 00 BDD =1.367E+00 

SOX=2.615E+00 HC =9.2£8E+00 
AMM=1.04 3E-0£ HNET=1.599E-0£ 

FLIDE=5.511E-04 
MN = £ . 8 1 5 E - M 3 
HMET =3.563E-05 

CD =1.8£1E+01 
ALD=1.065E-fl3 

to 
00 

o 

ORG = 7 . 6 7 4 E + 0 0 S F T D F = 4 . 6 6 5 E - 0 1 
TOTRL SOLTDS - MFGCLBSJ 
S D L I D S = 46 0 . 0 
TOTRL MflTEP RESIDUf lLS - MFGCLBSJ 
RMM =5.y76E-03 
SFIDF=2.337E-04 
PE =5.945E-05 
TDS =1.622E-01 
NT =0.0 

CYRN =1.31£E-03 
FLIDE=1.758E-0£ 
MN =0.0 
EDD =6.998E-03 
DTH =0.0 

TOTRL BflTTERY BTU BY FUEL TYPE 
COfll-=0. 0 
OTH =0.fl 

PET=0.0 GR' 
TDT=0.0 

OSG =9.901E-0: 
TI =0.0 
CDD =1.765E-0T 
HMET=9.911E-0:: 

S=0. 0 EL 

P H E N = 2 . 2 3 O E - 0 4 
ZN = 1 . 0 1 S E 
RL = 0 . 0 
MD = 0 . 0 

-04 
• 0 3 

TSS — c; 
NITR=8. 
CU 
RRS 

HELEC=0. 

= 0. 
= 0. 

0 

18 OE-
03? 
0 
0 

IT
I 

•02 
• 03: 



Table B.163 Large Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
2000, Technology Set A 

TDTRL BTIJ EY 
CDA1.=1 . 4 5 3 F + 
PTH = 3 . 3 9 8 E + 
TPTRL RTP RE 
p f t p T = 6 . 4 9 0F+ 
flLD = 5 . 3 6 4 E -
TDTf lL SOLIDS 
S01.TDS= 31 

TDTAL MATEP 
C Y R N = 0 . 0 
TFE = 1 . 1 2 6 E -
CDD = 2 . 8 06E+ 
RRS = 0 . 0 
TDTRL RTP RE 
P A P T = 1 . 0 2 7 F + 
GFL = £ . 0 5 9 E 
ORG = 9 . 4 4 6 E + 
TDTRL SDLTDS 
SDLTDS= 
TOTRL MflTEP 
AMM = 7 . 8 2 4 E 
S F T D E = 3 . 1 0 6 E 
PP = 7 . 8 5 I E 
TDS = 2 . 2 1 4 F 
NT = 0 . 0 
TOTRL BRTTEP 
C D f l L = 0 . 0 
OTH = 0 . 0 

i : . f lS=2. 2 : 4 7 E + 0 7 E L E C = 2 . 1 5 0 E + 0 7 H E L E C = 1 . 8 3 2 E + 0 C 
FUEL TYPE 

07 P E T = 6 . 4 4 2 E + 0 C 
05 T D T = 6 . 7 2 9 E + 0 7 

i r ^ : ^ : 4 ' ^ { : E ^ 0 ; " " s ^ f = t . 3 9 8 E + 0 0 H C = 3 . 2 0 5 E - 0 1 C D = 5 . 2 4 3 E + 0 0 

fll O R C D = 7 . 2 4 1 E - 0 5 H M E T = 3 . y d 5 E - 0 5 

- EXTPRCTIDNCLBSJ 

*^P9. 
PE'^TDIIRLS - EXTRACTION CLBSJ _ 

• . . G = 9 . 0 7 7 E - 0 4 T S S = 1 . 7 4 2 E + 0 0 ^ F I D E = ^ . Ml O E -
D F E = 4 . 2 7 8 E - 0 3 Z N = 1 . 0 5 5 F - 0 5 PB = 1 . 4 6 . E - M 0.3 

TD-: 588E+0fl EDD 
0 0 CU = 0 . 0 

CD = 0 . 0 
SIDUALS - MFGCLBSJ . . 
01 HOX = 3 . 0 S 0 E - 0 1 SDX=3 .4£1E+MM 
f i t pF i = 1 . 7 8 5 E - 0 1 R M M = l . 5 6 £ E - M c ; 
00 S F T D E = 7 . 0 7 7 E - 0 1 

MFGCLBSJ 
6 5 7 . 5 
RESIDURLS - MFGCLBSJ 
- 0 3 CYAN = 1 . 7 0 7 E - 0 3 
- 0 4 F L I D E = 2 . 4 7 8 E - C i £ 
- 0 5 MN = 0 . 0 
- 0 1 EDD = 8 . 6 2 8 E - 0 3 

DTH = 0 . 0 
Y ETII EY FUEL TYPE 

P E T = 0 . 0 L-.RS=0.0 
T D T = 0 . 0 

F L I D E = 6 . 7 2 9 E -
, . . . MN = 3 . 7 4 7 E -
K 6 7 3 E + 0 0 HMET = 5 . 4 0 5 E -

04 

HC =1.152E+01 CD =2.417E+ 
HMET=3.458E-02 RLD=1.065E-

D»:G = 1 . 2 9 9 E - 0 2 
TI = 0 . 0 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 1 . 5 0 2 E - 0 2 

P H E N = 3 . 0 0 8 E - O 4 TSS =7.ic 
ZN = 1 . 3 3 0 E - 0 3 N I T R = 1 . 0 ^ 
RL = 0 . 0 CU = 0 . M 
MP = 0 . 0 RRS = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 

01 
OS 

8 E - 0 c 
l E - O c 



Table B.164 Large Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

TPTAL BJU EY FUEL TYPE 
COAL = 1 .40 '3F+ 07 PET = 7 . 7 £ £ E + C 
OTH =3. '= '31E + 05 T n T = 6 . 9 7 1E 
TOTAL ATP RESIDUALS - EXTRACT I ONCLESJ 
pHPT = 7. 05r'F+00 NOX =4.7£:3E + 01 SDX =1 
flI-D = 5 . 9 6 8 E - 0 1 0 f l C D = 6 . 1 1 3 E - 0 5 HMET=3 
TOTflL SDLTDS - EXTPf lCT IDN(LBSJ 
SOLTDS= 3411R. :3 
TDTflL MATER RESIDUALS - EXTRACTIDNCLBS 
C Y A N = 0 . 0 n (.... R=7 . 4 4 5 E - 0 4 
TFE = 1 . 2 0 ( : . F - 0.-' D F E = 4 . 6 3 1 E - 0 5 ZH 
COD = 3 . 1 2 2 E + 0 0 CIJ = 0 . 0 TD 
ARS = 0 . 0 CD = 0 . 0 
TOTAL ATR RESIDUALS - MFGCLBSJ 
P A R T = 9 . 4 5 7 F + 0 f l NOX = 3 . 4 0 5 E - 0 1 
GFI = 1 . 5 5 5 E - 0 1 PFL = 1 . 3 3 5 E - 0 1 
OPG = 1 . 0 4 5 E + 0 1 S F I D F = 6 . 7 7 0 E - 0 1 
TOTAL SOLIDS - MFGCLBSJ 
SOLIDS= 6 4 6 . 5 
TDTAL MATFR RESIDUALS - MFGCLBSJ 
AMM =8.377E-03 CYflN =1.869E-05 
- FIDE=3.331E-04 FLIDE=2.475E-02 
PB =H.49?F-05 MN =0.0 
TDS =2.262E-fll BDD =9.462E-03 
NT =0.0 DTH =0.0 
TOTflL BflTTERY BTU BY FUEL TYPE 
COflL=0.fl PFT=fl.0 GR 
OTH =0.0 TDT=0.0 

bflS=£.391F+07 ELEC=2.174E+07 HELEC=1.843E+06 

544E+00 
44IE-03 

HC 566E- 01 CD=5. 6'?6E+ 00 

S=l.939F+00 SFIDE=1.300E-05 
=7.988E-06 PB =1.051E-05 
S=6.55£E+ 0 0 BDD =1.859E+0 0 

SDX=5.663E+00 HC =l.£58E+fll 
flMM=1.491E-0£ HMET=£.6 09E-02 

FLIDE=7.48SE-04 
MN =4.014E-fl5 
HMET =5.171E-05 

CD =2.595E+01 
RLD=1.065E-flS 

DSG =1.411E-0£ 
TI =0.0 
COD =1.765E-07 
HMET=1.4:58E-02 

PHEN=3.25 0E-M4 
ZN =1.453E-03 
RL =0.0 
MD = 0.0 

=0.0 ELEC=0.0 HEL 

TSS =7.371E-02 
NITR=1.15£E-02 
CU =0.0 
RRS =0.0 

EC=0.0 



Table B-165 Large Auto - S t i r l i n g Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

1 7 5 E + 0 7 E L E C = 1 . 9 9 4 E + 0 
TDTRL BTU BY FUEL TYPE 
C D f l L = 1 . 2 0 3 E + 0 7 P E T = 7 . 1 5 9 E + 0 6 GRS= 
PTH = 4 . 1 2 7 E + 0 5 T D T = 6 . 2 5 3 E + 0 7 
TDTflL RTR RESIDURLS - EXTRRCTIDNCLBSJ 
P R R T = 6 . 6 1 6 E + 0 0 NOX = 4 . 3 2 7 E + 0 1 SDX = 1 . 4 7 7 E + 0 0 H C = 3 . 1 0 1 E - M l 
RLD = 5 . 7 7 1 E - 0 1 D R C D = 5 . 4 8 5 E - 0 5 H M E T = 2 . 9 3 6 E - 0 3 
TDTRL S D L I D S - EXTRRCTIDNCLBSJ 
SDLTDS= 3 1 2 1 0 . 0 
TDTRL MRTER PESTDURLS - EXTRf lCT IDNCLB" 

H E L E C = 1 . 4 2 7 E + 0 6 

3 2 4 E + 0 0 

C Y R N = 0 , 0 
TFE = 1 . 1 0 5 E - 0 2 
CDD = 3 . 0 2 O E + O O 
ftPS = 0 . 0 

D(-VG 
DFE= 
CU 
CD 

, 9 8 0 E - f l 4 
= 4 . 2 9 I E - 0 3 
= 0 . 0 
= 0 . 0 

TOTf lL R I R RESIDURLS - MFGCLBSJ 
p f t P T = 8 . S 6 3 E + 0 0 NDX = 3 . £ 8 9 E - 0 1 
| - ;FL = 1 . 4 9 9 E - 0 1 PFL = 1 . £ 8 6 E - 0 1 
ORG = 1 . 0 fl8E+01 S F I D E = 5 . 9 9 1 E - 0 1 
TPTf lL S P L I D S - MFGCLES) 
S D L I D S = 5 9 7 . 4 

TDTRL MRTER PESTDURLS - MFGCLBSJ 
RMM = 7 . 6 6 3 E - f l 3 CYAN = 1 . 7 1 3 E - 0 3 
S F I D E = 3 . 048F-CI4 F L I D E = £ . £ 8 6 E - 0 £ 

MN = 0 . 0 
BDD = 9 . 1 S 8 E - 0 3 
DTH = 0 . 0 

BTU BY FUEL TYPE 
PET=0.0 GAS 
TDT=0.0 

TSS=1.853E+00 
ZN =6.M4 0E-06 
TDS=6.337E+00 

SDX=3.416E+00 

RMM=1.349E-0. 

SFIDE=8.54£E-06 
PB =7.473E-06 
EDD =1.796E+00 

1 HC =1.£1OE+Ol 
HMET=1.954E-02 

FLIDE=7.242E-04 

MN =3.672E-03 
HMET =4.576E-05 

CD =2.375E+ni 
RLD=1.065E-08 

PB 
TDS 
NT 
TOTRL 
CDRL = 
DTH = 

=7.749E-
=2.107E-
= fl. fl 

BflTTERY 
^0. 0 
= 0. 0 

05 
01 

B 

D4:G =1.292E-02 
TI =0.0 
COD =1.765E-07 
HMET=1.273E-02 

: = 0.0 ELE 

PHEN=2.97 
ZN =1.32 
AL =0.0 
MD =0.0 

:c=o. 0 

'6E-
;9E-

-04 TSS =6.73 0E-0£ 
-03 NITR=1.055E-0£ 

CU =0.fl 
flRS =0.0 

HELEC=0.0 



Table B-166 Van - S t i r l i n g Engine Energy and Res idua l s , 
2000, Technology Set A 

TOTflL ETU BY FUEL TYPE 
COAL=1.777E+07 PET=7.1545E+06 GAS=2.745E+07 ELEC=£.631E + 07 HELEC=£.£5flE+fl6 
HTH =4 . 14.'=lE+05 T0T = :3. £26E+07 
TOTAL ATR PESIDLIALS - EXTRACTION CLESJ 
PftPT=7.903F+00 NOX =5.335E+01 SDX =1.700E+00 HC=3.910E- f l l CD=6.3:37E+flfl 
ALD =6 .516E-01 DACD=8.39:3E-05 HMET=4.712E-03 
TPTAL SOLIDS - EXTRACTIONCLESJ 
SDLTDS= 33954 .3 
TOTAL MflTER PESIDLIflLS - EXTRACTIDN CLESJ 
CYflN=0.fl D;:xG=l. 123E-03 TSS=2. 118E+00 SFIDE=2.516E-05 FLIDE=8. 175E-f l4 
TFE =1 .374F- f l 2 DFE=5.215E-03 ZN =1 .307E-05 PE =1 .822E- f l5 MH = 4 . 5 7 1 E - 0 3 
CDD =3.409F + 00 CIJ = 0 . 0 TDS=7. 153E+00 EDD =2. 033E+00 HNET =6.657E-0 '5 
flRS = 0 . 0 CD =0 . 0 
TDTflL flip RESIDUALS - MFGCLBSJ 
F'flPT=l .257E+01 NDX =3 .743E-01 SDX=4. 170E+00 HC =1.401E+Ml CD =£.949E + 01 
KFL = 2 . 5 3 0 E - 0 1 PFL =£ .193E-01 RMM=1.912E-02 HMET=4.29aE-0£ flLD=l. i iA5E-oa 
ORG =1.14;3F+01 SFIDE=8. 68'9E-01 
TDTflL SDLIDS - MFGCLBSJ 
SOLTDS= 8 03 .8 
TOTflL MflTER RESIDUflLS - MFGCLBSJ 
AMM =9 .544E-03 CYAN =2 . MSlE-03 DtiG =1 .584E-0£ 
:F IDE=3 .789F-04 FLIDE= 3 .0£7E-02 T I = 0 .0 
PB =9 .578E-05 MN = 0 . 0 CDD =1 .765E-07 
TDS =2.7 05F-fl1 EDD =1.049E-02 HMET=1.S45E-02 
NI =0.0 OTH =0.0 
TOTfll. BATTERY BTU EY FUEL TYPE 
COAL=0.0 PET=0.0 GflS=0.0 ELEC 
OTH = 0 . 0 TPT=0.0 

PHE 
ZN 
RL 
MD 

= 0. 

; N = 3 . 
= 1 . 
= 0. 
= 0. 

0 

. 669E-
, 622E-
. 0 
. 0 

-04 TSS =8.71 IE-02 
-0 3 NITR=1.2SlE-0£ 

CU =0.0 
RRS =0.0 

HELEC=M.0 



Table B.167 Van - S t i r l i n g Engine Energy and R e s i d u a l s , 
1990, Technology Set B 

TDTRI. ETU BY FUEL TYPE 
C D A L = 1 . 6 4 0 E + 0 7 P E T = 8 . 7 0 6 E + 0 6 GflS 
nTH = 4 . 4 9 9 E + f l 5 T 0 T = 8 . 0 4 8 E + 0 7 
TOTflL RTP RESIDURLS - EXTRRCTIDNCLBSJ 
p f t P T = K . 0 2 4 F + 0 0 NOX = 5 . 4 6 7 E + 0 1 SDX = 1 . 
RLD = 6 . 6 4 1 E - 0 1 D f l C D = 7 . 4 2 6 E - 0 5 HMET=4. 
TDTf l l . SDLTDS - EXTPRCTIDN CLBSJ 
S D L I D S = 3 9 4 8 4 . 1 
TOTf lL MRTER RESIDURLS - EXTRRCTIDNCLESJ 

1 2 . 7 3 8 E + 0 7 E L E C = 2 . 5 3 3 E + 0 7 H E L E C = 2 . 1 9 5 E + 0 6 

' •32E+00 
SIOE-OS 

HC=: 3 9 E - 0 1 CD=6 .493E- t -00 

CYRN= 0 . 0 
TFE = 1 . 3 9 5 E -
COD = 3 . 4 7 4 F + 
ftps = 0 . 0 
TDTRL RTR PE 

0 S G = 9 . 7 9 7 E - 0 4 TS 
02 D F E = 5 . 3 9 2 E - 0 3 ZN 
00 CLI = 0 . 0 TD 

CD = 0 . 0 
STDURLS - MFGCLBSJ 

S = 2 . 1 5 7E+00 
1 . 0 9 8 E - 0 5 
7 . 2'9OE+OO 

SFIDE=1 , 
PB = 1 , 
EDD =2 . 

9 7 5 E -
5 0 4 E -
07 0E-I 

05 
05 
fl fl 

F L I D E = 8 . 
MN = 4 . 
HMET = 6 . 

3 3 I E - 0 4 
i 4 2 E - 0 3 
5 7 2 E - 0 5 

p f l R T = l . 1 0 5 E + 0 1 
GFL = 1 . 8 5 O F - 0 1 
PRG = 1 . 1 6 7 E + 0 1 
TDTflL SOL IDS -
S D L I D S = 7 5 3 
TDTRL MRTER RES 
RMM = 9 . 6 9 O E - 0 3 
S F I D E = 3 . 8 5 2 E - 0 4 

='9 PB 
TDS = 2 
NT = 0 
TDTRL EiflTTERY 
C D f l L = 0 . 0 
DTH = 0 . 0 

;=l44E-fl'= 
6 2 8 E - 0 1 
fl 

BTU 

NOX = 3 , 
PFL =\ 
S F I D E = 8 

MFGCLBSJ 

IDUf lLS -
CYflN = 2 . 
F L I D E = 2 . 
MN = 0 . 
BDD = 1 . 
DTH = 0 . 

EY FIJEL 

' • 9 7 E - 0 1 
5 9 I E - 0 1 
n£E-01 

SDX 
RMM 

. l'96E+0 0 

.765E-02 
HC = 1 
HNET=3 

, 4 1 O E + O l 
. 6 1 5 E - 0 2 

CD = 3 . 0 0 
R L D = 1 . 0 6 

P E T = 0 . 0 
T D T = 0 . 0 

MFG CLBSJ 
: . 1 5 3 E - 0 3 
: . S 7 7 E - 0 2 

0 
0 5 4 E - 0 2 
0 

TYPE 
GR1 

OS.iG 
T I 
CDD 
HMET 

.629E-02 
, 0 
.765E-07 
.744E-02 

PHEN=3. 
ZN = 1. 
RL =0. 
MD =0. 

753E-04 
379E-03 

TSS =8 
NITR=1 
CU =0 
RRS =0 

l E + 0 1 
5 E - 0 8 

. 6 1 3 E - 0 2 

. 3 2 9 E - 0 2 

. 0 

. 0 

= 0 . 0 E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.168 Van - S t i r l i n g Engine Energy and Res idua l s , 
2000, Technology Set B 

TOTRL ETU BY FUEL TYPE 
C0AL=1.434F+07 PET=8.197E+06 GflS=£.574E+07 ELEC=2.4fl3E+07 HELEC=1.f l l f lE+06 
nTH =4.:318F+05 T0T = 7.436E+07 
TDTfll. flip RESIDUflLS - EXTRACTIDN CLESJ 
PAPT=7.5K7F+0fl HOX =5.035E+01 SDX =1.663E+00 HC=3.61SE-01 CO=6.fl99E+flO 
RLD =6 .446F -01 DACD=6.995E-05 HMET=3.893E-05 
TDTAL SOLIDS - EXTRACTIDNCLBSJ 
SaLTDS= 36360 .9 
TDTAL MATER PESIDLIALS - EXTRACTIDN CLBSJ 
CYAN=fl.O Of'G=9.(:.£:5F-04 TSS=£. 030E+00 SFIDE=1.653E-05 FLIDE=S. 0K:3E-fl4 
TFE = 1 . 2 8 5 E - 0 2 DFE=4.956E-03 ZN =9 .451E-06 PB =1 .267E- f l5 MN =4 .274E- f l 3 
I'DD =3.373E+00 CLI = 0 . 0 TDS=7. O77E+00 BDD =2 . 00i3E+00 HMFT =5 773E-05 
RRS = f l . f l CD = 0 . 0 ~ 
TOTRL RIP RESIDUflLS - MFGCLBSJ 
Pf lRT=l .070E+01 NOX =5 .687E-01 SDX=5.945E+00 HC =1.366E+01 C D = 2 . 7 6 3 E + f l l 
i-FL =1 .903E-01 PFL =1 .659E-01 flMM=l . 640E-02 HMET=3. 1 MlE-02 RLD=1.'f l65E-i i8 
ORG =1 .13 0F+ 01 SF T DE=7.559F-01 
TOTRL SOLIDS - MFGCLBSJ 
SOI IDS= 7 1 1 . 4 
TDTRL MRTER PESTDURLS - MFGCLBSJ 
RMM = 8 . 9 £ l E - f l 3 CYRN =1 .979E-03 Dft:G =1 .499E-02 PHEN=3.453E-f l4 T-""̂ ' =7 <=i'55E-fl2 
-FTDF=3.546E-04 FL IDE=2.705E-02 T I = 0 . 0 ZN =1 .543E-03 N ITP=1 !223E-02 
PE =9 .046E-05 MN = 0 . 0 CDD =1 .765E-07 RL = 0 . 0 cu =0 fl 
TDs: =£ .503E-01 BOD =1 .031E-02 HMET=1.605E-02 MD = 0 . 0 flp<; = i i ' f l 
NT =fl.fl OTH =0.0 " " "• 
TDTRL BRTTERY BTU BY FUEL TYPE 
COflL=fl.f l PET=0.0 GRS=0.0 ELEC=0.0 HELEC=fl fl 
DTH = 0 . 0 TDT=0.0 ^ " 



Table B.169 Mini-Auto, Pb/Acld EV Energy and R e s i d u a l s , 
1990, Technology Set A 

TDTRL BTU BY FUEL TYPE 
COfll. = l . 21 2E+07 PET=4. 71 OE+06 
nTH =4.607E+05 T0T=4.502E+07 
TOTflL flTP RESIDUALS - EXTRRCTIDNCLBSJ 
PftPT=5.027E+MO NDX =3.260E+01 SDX =9 
ftl n =:3.458E-01 DflCD=l. 141E-04 HMET=2 
TOTAL 'OLIDS - EXTRRCTIDNCLBSJ 
SOLTDS= 25310 .2 
TOTRL MRTER RFSIDURLS 
r:'.,'ftH=0. 0 D9.G=1 
TFF = 9 . 6 0 I E - 0 3 DFE=5 
CDD =1.8fl8F+00 CU =0 
ftps =0. 0 '--D =0 
TDTRL RIP PESTDURLS -
pftPT=6.337E+00 NDX 

GRS=1.322E+M7 ELEC=1.337E+07 HELEC=8. ̂ 14E-l 

2S3E-01 
048E-02 

HC=2.633E-01 Ca= .692E+00 

- EXTRRCTIDNCLBSJ 
215E-fl£ TSS=1.204E+00 SFIDE=c: 

ZN =1.136E-04 PB =1 
TDS=6.957E+O0 BDD =1 

.551E-0" 

578E-04 
763E-04 
, 133E+00 

FLIDE=8.194E-
MN =2.760E-
HMET =4.09OE-

04 
0 3 
04 

. 0 
MFGCLBSJ 
=2.3Ci5E-01 

,-PL =7.492E-fl2 PFL =1.965E-02 
nPG =5.005E+00 SFTDE=2.575E+00 
TDTRL SOLIDS - MFGCLBSJ 
SDLTDS= 499.8 
TDTflL MflTEP RESIDUALS - MFGCLBSJ 

SDX=3 
flMM=l 

552E+00 
,81OE-02 

HC = 
HMET= 

''. 136E+00 
3.415E-01 

CD =1 
RLD=1 

, 770E+01 
, fl65E-0'.: 

RMM =8.64OE-02 
SFIDF=1.80flE-fl4 
PE =8.28OF-05 
TDS =9.259E-fll 
H T = 0. 0 
TOTRL BflTTERY 
CDAL=5.904F+fl 
DTH =2.146E+0 

CYRN 
FLIDE 
MN 
EDD 
DTH 

BTU EY 
PET=3 
T0T=3 

= 1 02 
02 

510E 
68 9E 
0 
SOIE-02 

fl 

= 0 
= 1 
= 0. fl 

FUEL TYPE 
.016E+05 
.254E+06 

D&G =1 
TI =0 
CDD =2.5 
HMET=5.4 

'8E-02 

;;9E-02 
>OE-02 

PHEN 
ZN =1 
RL =1 
MD =0 

2. :359E-0:3 
05IE-03 
31 IE-02 
0 

TSS =3.523 
NITR=7.091 
CU =3.745 
flRS =0.0 

GRS=9.716E+05 ELEC=1.175E+06 HELEC=0.0 

E-01 
E-03 
E-05 



Table B.170 Mini-Auto, Ni/Zn EV Energy and Res idua l s , 
1990, Technology Set A 

'-DP = 2 . 03OE+OO CU =1 
RRS = 0 . f l CD =1 

TDTAl ETU BY FUEL TYPE 

COAL = 1 . 2 0 0 E + 0 7 P E T = 5 . 0 6 6 E + 0 6 GRS=1 . 5 3 5 E + 0 7 E L E C = 1 . 3 7 6 E + 0 7 H E L E C = 8 . 2'=>lE + 05 
OTH = £ . 4 7 0 E + f l 5 T O T = 4 . 8 0 5 E + 0 7 
TOTRL R I P RFSTDUflLS - EXTPf lCTIDNCLESJ 
P f tPT=5 .4 ;32F+f lO NOX = 3 . 3 7 3 E + 0 1 SDX = 1 . 0 £ 4 E + 00 H C = 2 . 5 7 7 E - 0 1 C D = 3 . •H£9E+flf l 
flLD = 3 . 8 8 £ F - f l l O f l C D = 8 . 4 7 6 E - 0 5 H M F T = 1 . 0 3 2 E - 0 2 
TDTflL SDLIDS - EXTPf lCTIDNCLBSJ 
SOLIDS= £4132.3 
TOTfll MATER RESIDUALS - EXTRACTIDNCLBSJ 
CYAN=0.0 DSvG=7.364E-03 TSS=1.317E + 00 SFIDE = fl.fl FLIDE='=' 0.'3'=iE-04 
TFF =9.931E-03 DFE=5.743F-03 ZN =£.£40F-06 f'B =1.735E-06 mi =2.860E-03 

-'•'-' TDS=7.989E+00 BDD =1.271E+00 HMET =4.483E-04 
0. 0 

TDTAL ATR RESIDUALS - MFGCLBSJ 
pflPT=6.6£0E+flO NOX =£.609E-01 Sax=7. 063E+00 HC =S.215E + flfl eg =1 a5'=iF.ffli 
HFl. =7.£46E-fl2 PFL =1.197E-0£ flMM=l.506E-02 HMET=2.513E-01 ALD=1 065P-fl8 
ORG =5.388E+00 SFTDE=1.772E+0M " 
TDTflL SDLIDS - MFGCLBSJ 
SOLIDS= 452.0 
TOTflL MflTER RESIDUALS - MFGCLBSJ 
AMM =f l .< : ,34F_o£ CYAN = 1 . 5 6 4 F - 0 £ O^iG = 1 . 9 3 0 E - 0 £ P H E N = 2 . 4 5 a E - 0 3 TS^ '̂ =4 3 | - | 4F - f l l 
S F I D E = 2 . 0 1 7 E - C i 4 FL I D E = 5 . 6 4 6 E - 0 2 T I = 0 . 0 ZN = 9 . 6 7 f l E - f l 4 N i T R = 7 7 1 i i E - f l 3 
PE = 5 . 5 7 K E - 0 5 M N = 0 . 0 COD = 2 . 5 8 5 E - f l 2 AL = 1 . 2 6 £ E - 0 £ CU = 3 . , : , 0 5 F - f l 5 
TDS = 5 . 5 0 4 F - 0 1 EDD = 2 . 1 2 0 E - 0 2 HMET=5. 7 1 ' 9 E - 0 2 MD = 0 . 0 ftRx = f l r,' " ~ " " 
NT = f l . f l DTH = 5 . 5 0 5 E + 0 0 
TDTf lL Ef lTTEPY ETU BY FUEL TYPE 
C D f l L = 1 . 3 4 7 E + f l 6 P E T = 4 . 6 8 3 E + 0 5 G f l S = 2 . 4 6 3 E + 0 6 E L E C = 1 . 7 5 f l E + 0 6 H E L E r = f l fl 
OTH = 9 . 1 1 2 E + 0 3 T n T = 6 . 6 5 4 E + 0 6 " " • 



Table B.171 Mlnl-Auto, Pb/Acld EV Energy and R e s i d u a l s , 
2000, Technology Set A 

TDTRL BTU BY FUEL TYPE 
CDRL=9.743E+06 PET=4.220E+06 GRi 
nTH =3.559E+05 TDT=4.093E+07 
TOTfll. flTP RFSTDUflLS - EXTRRCTIDN CLBSJ 
pftPT=4.291E+0 0 NDX =2.661E+01 SDX =8 .79 ME-M1 
RID = 3 . 4 f l 7 E - f l l DRCD=6.411E-05 H M F T = 1 . 2 2 4 E - 0 2 
TDTflL SPLIDS - EXTRRCTIDNCLBSJ 
SOLIDS= 20464 .9 
TDTRL MRTER RESIDURLS - EXTPflCTIDN CLE'iJ 
rYRN=fl.O D%G=4.523E-03 TSS=1.1OSE+OO 
TFE = 6 . 7 9 0 E - 0 3 DFE=2.452F-03 ZN = 6 . 6 y 6 E - 0 5 
CDD =1.783E+00 CU = 0 . 0 TDS=3.743E+MM 
RPS = 0 . 0 CD = 0 . 0 
TDTRL RIP RESIDURLS - MFGCLBSJ 
pftPT=5.869E+0fl NDX =2.OOOE-01 SDX=£. 
GFL = 9 . 2 4 0 E - 0 2 PFL =8 .477E-05 RMM=1, 
nPG =6. f l51F+0f l SFTDE=1.362E+00 
TDTRL SDLIDS - MFGCLBSJ 
SDLIDS= 420.9 
TDTRI MRTER RESIDURLS - MFGCLE 

1.283E+07 ELEC=l.£75E+07 HELEC=8.l£9E+0= 

HC=£.053E-M1 CD=3.££3E+00 

SFIDE=1 
PB =1 
EDD =1 

.696E-04 

.053E-04 

.085E+00 

FLIDE=4.3£3E-04 
MN =2.253E-03 
HMET =1.04OE-04 

868E+ 0 0 HC =7.583E+ 0 0 
163E-02 HMFT=2.264E-01 

+ 01 CD =1.451E+0 
RLD=1. CI65E-0 

ftMM =4.71OE-03 CYRN =9.772E-04 
SFIDE=1.863E-04 FLIDE=1.391E-02 
PE =6.SORE-05 MN =0.0 
TIî.- =4.375F-01 BDD =5.7-76E-03 
HT =0.0 DTH =0.0 
TDTRL ERTTEPY ETU EY FUEL TYPE 
CORL=4.278E+05 PET=1.84 0E+M5 
nTH =1.41.-E+05 TDT=2.135E+06 

DUiG 
TI 
CDD 

=7.662E-03 
= 0. 0 
=1.765E-07 

HMET=£.884E-02 

PHEN=1 
ZN. =8 
RL 
MD 

775E-04 
663E-04 

= 0. 0 
= 0. 0 

TSS =7.169 
NITR=6.099 
CU =0.0 
RRS =0.0 

E-02 
E-03 

GflS=5.743E+05 ELEC=7.989E+05 HELEC=0. 



Table B.172 Minl-Auto, Nl/Zn EV Energy and Residuals, 
2000, Technology Set A 

5 A S = 1 . 4 8 £ E + o : 
TOTfll PTU BY FUEL TYPE 
COfll. = 1 . l £ l F + 07 P E T = 4 . 5 7 4 E + 0C 
HTH = £ . 5 2 3 E + 0 5 T a T = 4 . 6 6 0 F + 0 7 
TOTAL ATP REJST DUALS - EXTPflCT IDN CLBS) 
PHRT=4.731F+00 HOX =£.750E+Ol SDX =9.0£3E-01 
flLD = 3 . 4 9 3 F - 0 1 OflC.O=(:.. •3£OE-05 HMET=9. 7 6 4 E - 0 5 
TOTflL SOLIDS - EXTRACTIDNCLESJ 
SOI.TDS= 1 9 3 0 1 . 7 

E L E C = 1 . 4 1 l E + 0 ? 

H C = £ . 1 3 4 E - 0 1 

H E L E C = 8 . 4 £ 0 E + 0 ^ 

CD= 521E+OO 

TDTAL MATFp RESIDLIRLS - EXTRACT IDH CLBSJ 
CYAN=0.0 D̂ Ĝ=1 .£48F-03 TSS=1 . 1 51 E + OO SFIDE = 0.0 
TFE =7.030F-03 DFF=£.517E-05 ZN =1.783F-06 PB =1.43;5E-06 
CDD =1,8£8E+0 0 CU =0.0 TDS=5.835E+0 0 BOD =1.14£E+0 0 
APS =0,fl CD =0. 0 
TOTAL AIR RESIDUALS - MFGCLES) 
PART=6.424F+00 NOX =£.110E-01 S0X=6.501E + 00 HC =3.354E+00 
GFL =9.566E-02 PFL =9.524E-fl3 RMN=1.235E-02 HMET=2.391E-01 

FLIDE=4.383E-04 
MN =2.33OE-0 5 
HMET =1.78OE-04 

CD =1.499E+01 
flLD=l.065E-08 

ORG =>:..065E + 00 SFIDE = 1. 550F + flO 
TOTflL "01. IDS - MFGCLBS:) 
SnLIDS= 4 07.1 
TDTAL MATFR RESIDUALS - MFGCLBSJ 
AMM =4.:371E-fl5 
-FIDE=1 .•=i25F-04 
PE =4.556E-05 
TDS =1.713E-01 
NI =0.0 

CYAN =1.0OSE-03 
FLIDE=1.438E-02 
MN = 0.0 
EDD =6.43£E-fl3 
DTH =5.24 5E+00 . 

TDTAL BATTERY BTU EY FUEL TYPE 
COAl =1.44IE+06 
OTH =8.861E+03 

PET=4.146E+05 Gfl 
T0T=6.35£E+i:i6 

Dft.;G =7.905F-05 PHEN=1.830E-
TI =0.0 ZN =7.870E-
CDD =1.765E-07 RL =0.0 
HMET=5.157E-02 MD =0.0 

S=2.196E+06 ELEC=1.703E+fl6 

-04 TSS =1.7££E-01 
-04 N I T R = 6 . 2 7 3 E - M 3 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.173 Mlni-Auto, L i /S EV Energy and R e s i d u a l s , 
2000, Technology Set A 

c S ; r = , ' 0 5 5 F : o 7 ' ' p E T r 4 ' 2 3 1 E + 0 6 GRS=1.390E+0. ELEC=1.465E+07 HELEC=1.207E+06 

nTH = £ . 4 5 M F + 0 5 TOT=4.9fl4E+07 
TOTflL flTP RESIDUfll S - EXTRflCTION CLBSJ . =;^^p-».00 
pftPT=4 551^+00 NOX =5.035E + M1 SDX =9 .134E-M l HU=£ .J - ^E -M l cD-- . - 'coE+MM 
.--,1 r, =-;.4=;AF_fll 0f lCD=8.530E-05 HMET=5. 7 K C : E - M 3 
TOTfll. SOLIDS - EXTRflCTION CLESJ 

li:^S^:z ?S-|:ni:S ?;«:?li;K BL : 1 : - - - - - :•-»--«* 
ftp-; = £ . 4 2 0 F - 0 7 CD =£ . 6 1 6E-03 
TOTflL RTR PFSIDUHLS - "F^ fLBSJ . . j ^ , ^ , , , - , HC = 7 . 3 9 5 E + 0 0 CO =1.653E + 01 

^ P r ' : i : 3 U ^ ! f l 1 PR : I : 5 9 0 l : f l £ flMM:3:3£8E-01 HMET=5.£5£E-03 RLD=1. 065E-08 

PRG =5.997F+00 SFTDE=1.441E+00 
TOTRI SOLIDS - MFGCLBSJ 
SOLTDS= 453.5 
TOTflL MATEPRESTDUALS -MFG^LES^ •..n =8.654E-03 F'HEN=£. 006E-04 TSS =9.940E-Ci£ 

^;^?DF:2:12:E:^4 F^yllE:!: 72 -02 ]V^ =2.551E-05 ZN =8.681E-04 -.:..-.B-03 

^^S ::::95^:0? ^PD :5:^33|:03 ;;^^T:ko5£l-^£ m =i:753E-04 RRS =7.39CiE-07 

HI =7 1M4F-06 PTH =0-0 

^[];rUr^97E:o5^"pFT:i:£61E:05' GRS=1.435E+06 ELEC=£.442E+06 HELEC=3. 77SE+05 

PTH 
:;7P-K04 TPT = 9.423E+06 



Table B.174 Mlnl-Auto, Pb/Acld EV Energy and Res idua l s , 
1990, Technology Set B 

TDTAL ETU BY FUEL TYPE 
C 0 A L = 1 . 0 7 7 E + 0 7 P E T = 4 . 9 4 2 E + 0 6 G A S = 1 . 4 1 3 E + 0 7 E L E C = 1 . 3 9 9 E + M 7 H E L E C = 9 . 6 7 6 E + f l 5 
PTH = 4 . 7 ; 5 9 F + 05 T0T = 4 . 5 5 0 E + 0 7 
TOTAL ATR RESIDUALS - EXTRACTIONCLBSJ 
P f t P T = 4 . 3 6 3 F + 0 0 HOX = £ . 6 8 6 E + 0 1 SDX = 3 . £ 3 3 E - 0 1 H C = £ . £ 0 4 E - 0 1 C D = 3 . 1 4 4 E + f l O 
ALD = 3 . r 3 ; : F - 0 1 0 f lCD=9 . 5 0 1 E - 0 5 HMET= 1 . 9 1 8 E - 0 £ 
TOTflL SOLIDS - EXTRACTIDNCLBSJ 
SOLTDS= 2 1 1 4 7 . £ 
TDTAl. I'lATFP RESIDUALS - EXTRACTION (LBSJ 
CVAN = 0 . 0 O S . G = 6 . 4 7 3 F - 0 3 TSS= 1 . 0 56F + 00 S F I D E = 2 . 3 7 0 E - 0 4 F L I D E = 3 . 9 9 7 E - 0 4 
TFE =6.:554E-03 DFE=2.291E-05 ZN =9.£48E-05 PB =1.464E-04 MN =2.£72E-fl3 
COD =1.639E+00 CU =0.0 TDS=5.443F+00 EOD =1.028E+00 HMET =l.aFiOE-04 
ARS =0.0 CD =0.0 
TOTf l l . A I R RESIDUALS - MFGCLBSJ 
P f t R T = 5 . 8 £ 3 E + 0 0 NDX = 1 . 8 7 1 E - 0 1 SDX=5. 141F-|.oO HC = 7 . 2 S 2 E + 0 0 C D = 1 . 4 6 1 E + f l l 
GFL = 8 . £ £ 8 E - 0 £ PFL = 1 . 3 7 9 E - 0 £ A M M = 1 . 5 0 S E - 0 2 H M E T = 5 . 1 3 7 E - f l l flLD=l.fl65E-fl8 
ORl-. = 5 . 6 2 8 E + 0 0 SFTDF=£ . 4 6 1 E + 00 
TOTflL SOLIDS - MFGCLBSJ 
SOLTDS= 4 4 6 . 2 
TOTflL MflTER RESIDUflLS - MFGCLBSJ 

ftMM =4.75aE-03 CYAN =9. 11lE-04 D̂ tG =7. 598E-03 PHEN=1.739E-04 TSS =1.04aE-fll 
-FTDE=1.871E-04 FLIDE=1.565E-02 TI =0.0 Z H =8.899E-fl4 NITR=5.'^ZflF-fl^ 
PB = 7 . £ £ 0 E - 0 5 MN = 0 . 0 CDD = 1 . 7 6 5 E - 0 7 RL = 0 . 0 CU = f l ' f l 
TDS = 5 . 7 1 4 E - 0 1 BDD = 5 . 4 9 6 E - M 3 H M E T = 5 . 2 0 9 E - 0 2 MD = 0 . 0 ftps = f l u 
N I = f l . 0 OTH = 0 . 0 
TOTflL BATTERY ETU EY FUEL TYPE 

C0AL=4.A71E+fl5 PET=2.971E+05 GAS=9.455E+05 ELEC=1.fl96E+06 HELEC=fl fl 

OTH =£.010F+05 T0T = 3. 0 07E+06 " . " " 



Table B.175 Mlnl-Auto, Ni/Zn EV Energy and Residuals, 
1990, Technology Set B 

TPTAL BTIJ EY FUEL TYPE _ ,-, . - r - i a - i F + 0 - H n EC='5 i3'=.cc + fl5 
,-:nA! =1 . 058E+07 PET=5. 285E + fl6 GAS=1 . 64rJF+M7 ELEC=1. 4. lE+O. HELEC-- . o- - - - -
nTH =2 .72£F+05 T D T = 4 . 8 9 7 E + M 7 

l ! ^ : ] : . ; ; ^ r ' : ! i : ^ ^ m : i r ? ^ U . . ^ ^ . - . . H C = 2 . 1 5 5 E - 0 1 C D = 3 . 3 4 9 E + 0 0 
RID =3 .519E-M l OflCD=:'.018E-05 HMET = 1 . 014E-Oc: 
TOTAL SOLIDS - EXTRACTIONCLBSJ 

TOTAL ;MATER"EsiDUALS 1 ^ ^ ! ^ ^ ™ ^ % , , , , , SFIDE=0.0 FLIDE=4.416E-04 
™ = ' - -.̂.p fl-. ppp:l-5-L 3 7M'= 667i-06 PB =1.340E-06 MN =2.350E-03 
'oD =I:841F:00 C U = O : O ••" TDS=3.864F+00 BDD =1.152E+00 HMET =1.861E-M4 

TnTfl["flIR PESIDLIALS -'MFG CLBSJ .,,.,^,, ^r =8.375E+00 CD =1.515E+01 

^Pr'=8:lt:i-02 PFL :8:;;5i:o; AMM:i:250i-0£ HMET=2.307E-01 flLD=l.065E-08 
ORG =6.109E+0 0 SFIDE=1.684E+0 0 
TnTflL SOLIDS - MFGCLBS) 
SOLTDS= 4 02 .5 
TDTfll. MflTEP RFSIDURLS - . " F - j f L ^ S ^ , ^ _ ^ ^ ^ , ^ ^P_ , ^ PHFN=1.846E-04 TSS = 1 . 7 3 1 E - 0 1 
flMM 
-FTDE=1 

^ . :r74o|:fll BOD :6:442E-03 HMiT=5:374E-02 MD =0.0 «RS =0. 0 
HI =fl.fl DTH =5.060E+00 

;rL.^^^I^:fl5"'pET:4:470El05' GflS=2. 449E+06 ELEC=1. 744E+06 HELEC=0. 0 
nTH =6.142E+03 T0T=6.2 0 0E+ 06 

- r^i^F fl- C"flH -1 flllE-Ci5 O'̂ Ĝ =8.048E-M3 PHEN=1.846E-04 TSS =1.731E-M1 
F:U9i2l: : FUDE=l:4!8E-02 Tl" =0.0 _^ ZN =B. 069E-04 NITR=6.454E-M3 
' l\:.ŝ p_05 MN =0.0 CDD =1.765E-M7 HL =M. M LU - . 



Table B.176 Mlnl-Auto, Pb/Acld EV Energy and Res idua l s , 
2000, Technology Set B 

TOTRL 
COR! = 
OTH = 
TDTRL 

BTII 
7 . 4;3 
3 . 65 

A I R 

BY FIJEL TY 
5E+06 PET= 
-•F+C 

PES 
5 TDT = 
TDLIRLS 

PE 

- EXTRACTION CLES:: 
_ 9-5 ic-

, 133E-
TSS=9 
ZN =5 
TDS=5 

. 'r'7 rlE+U':. 

. 48'9E + 07 
EXTRACT I ON'LBS;) 

PART=3.701E+OO HOX =2.277E+01 SDX =7 
ALD =2.955F-01 0flCD=5. 079E-05 Hf'1ET=l 
TDTflL SOLIDS - EXTRflCTIONCLBSJ 
SOLTDS= 17541.5 
TDTflL MATEP RESIDUAL 
CYflN=0. 0 D;:i.G= 
TFF =5.8 0'3F-fl3 DFE=, 
CDD =1.546F+0 0 CU =0.0 
flPS =0.0 CD =0.0 
TOTAL RTR RESIDUALS - M^GCLE 
PflRT=4.838E+00 NOX =1.736E-C 
GFL =6.989E-02 PFL =6.405E-C 
ORG =5.?51E+flO SFTDF=1.134E+C 
TOTflL SDLTDS - MFGCLBSJ 
SOLIDS= 356.0 
TOTRI. MATEP RESIDUALS - MFGCLES) 
ftMM =4.03OE-03 CYAN =8.46£E-04 
"FTDF=1.595E-04 FLIDF=1.16SE-fl£ 

MN = 0.0 
BDD =5.017E-03 
DTH =0.0 
BY FUEL TYPE 

1.141E + 07 ELEC=1. 105E+07 HELEC=6.609F + 0': 

:.04E-01 
:i75E-0£ 

HC=1.739E-01 CD=£.772E+00 

596F-01 
912F-05 
246E+00 

SFIDE=1. 
PE =9. 
EDD =9. 

5 04E-04 
324E-05 
415E-01 

FLIDE= 
MH 
HMET = 

751E 
9£8E 
. 047E 

-04 
- 0 3 

;i5 

SOX=£.488E+00 
flMM=9.501E-03 

HC =6. 
HMET=2. 

572E+00 
004E-01 

CD = 1 , 
A L D = 1 , 

544E + 
L165E-

01 
03 

PB 
TDS 
N I 
TDTRL 

_ c -

= 3 . 
= 0 . 

7 1 2 E -
8 5 6 F -
0 

BRTTERY 

05 
01 

B 

D r̂G 
TI 
CDD 
HMET 

6 4 5 E - 0 3 
0 
7 6 5 E - 0 7 
5 0 9 E - 0 2 

PHEN=1. 
ZN = 7 , 

)26E-
)96E-

04 
04 

RL 
MD 

BTU 
COfll = 3 . 0 4 7 E + 0 5 P E T = 1 . 7 9 9 E + 05 
OTH = 1 . 2 8 9 E + 0 5 T 0 T = 1 . 9 0 9 E + 0 6 

L-.HV='; 5E+05 ELEC= 

= 0 . 0 
= 0 . 0 

0 7 0 E + 0 ^ 

TSS = 6 . 2 1 
N I T R = 5 . 3 4 
CU = 0 . 0 
RRS = 0 . 0 

4 E - 0 2 
I E - 0 3 

H E L E C = 0 . 0 



Table B.177 Mini-Auto, Nl/Zn EV Energy and R e s i d u a l s , 
2000, Technology Set B 

^ S ^ C U ! 4 3 0 E l o r P E ; : : ' 3 1 2 E + 0 6 GAS=1 . 324E + 07 ELEC=1. 234E+07 HELEC=6. S29E+05 

OTH =2.506E+05 T0T=3.980E+07 
TOTRI RTR RFSTDUflLS - EXTRflCTION CLBS) _ . .-, ..-.c^nn 
PftPT=4 073F.^Mfl NOX =2.346E+01 SDX =7.783E-01 HC=1.«M£E-Ml cD=£.b4oF+flo 
AID =3.022E-01 ORCD=5.469E-05 H"1ET=8.559E-0 5 
TOTflL SOLIDS - EXTRRCTIDNCLBSJ 
SOLTDS= 1688 0.9 
TOTfll MflTFP PESTDURLS - EXTRRCTIDNCLBS) Tr.c--. -^-.c 04 
i-VAN-0 fl DftG=1.087E-03 TSS=9.77£E-01 SFIDE=M.M FLI DE=... (:*c^E-04 
Tpp :5"^ooE_o3 DFF=2.173E-Ci3 ZN=1.431E-06 PB =1.150E-Ci6 MN =1.9^7E-03 
^ ^ ^ : ; : 5 ^ 1 p J o C U = o : o " T D S = 5 . 3 1 8 E + 0 M BDD =9.8S4E-01 HMET =1 .553E-M4 

ftPS =0.0 CD =0. 0 
TOTflL ATR RESIDUflLS - MFGCLBSJ - - . _ , . . - -.-.<ic-..oo cn =1 -•S£E+01 
p^p-r_=; oflSP+Ofl NOX =1.8£9E-f l l SOX=5.708E + MM He =.-. d.-̂ E+MO CD -l..^.=.^t+ i 
^ P L =7'£18F-02 " F L = 7 . 1 8 4 E - 0 3 flMM=l.005E-03 HMET=2.119E-01 ALD=1.M65E-oy 
nPG =5!246E+00 SFIDE=1.347E+00 
TOTAL SOLIDS - MFGCLBSJ 
SDLIDS= 342.4 _.,,--. 
TOTAL MATER PFSIDUALS - MFG(LB.J .,,,^-03 PHEN=1.569E-04 TSS =1.511E-01 
AMM =4.154F-03 [s'"̂ ^ =^--^^^- ̂  TI = C" 0 ZN =6.877E-04 NITR=5.483E-03 
%'''^^\-t^^"^ MN = "o CDD = :765E-07 RL =0.0 CU =0.0 
^ ^ . : ; - 4 . 2 | : o i BDD =5:585E-03 HMET=4.517E-02 MD =0.0 HRS =M.M 

H T =0.0 DTH =4.655E+00 

^ ; ] ^ r = 9 ^ 9 ^ ^ : 0 5 ' ' p F T : 4 : o ^ 5 E l o 5 ' GRS=2.114E+06 ELEC=1. 648E+06 HELEC=0. 0 

nTH =5.177F+03 TDT=5.69IE+06 



Table B.178 Mlni-Auto, Ll /S EV Energy and Res idua l s , 
2000, Technology Set B 

7F+07 ELEC=1. 

879E-01 HC=1, 
987E-03 

. £' 

. 9' 

EXTRACTIDN ' :LES; . 
6 6 3 E - 0 4 
3 5 9 E - 0 3 
33 0 E - 0 7 
32 0 E - 0 8 

T S S = 1 . 0 05E+00 
ZN = 1 . 4 Z 5 E - 0 6 
T D S = 3 . 3 8 5 E + 0 0 

TOTAl BTIJ BY FUEL TYPE 
C 0 A L = 8 . 1 0 £ E + 0 6 P E T = 4 . 0 0 5 F + 0 6 G A S = 1 . £ 
nTH = 2 . 6 7 6 E + 0 5 T D T = 4 . 1 7 3 E + 0 7 
TOTAL ATP RESIDUALS - EXTRflCTIONCLESJ 
p f t R T = 3 . 9 1 £ F + 0 0 NOX = £ . 5 9 1 E + 0 1 SDX =7 
flJ'D = 2 . 9 9 0 F - 0 1 O f l C D = 6 . 7 7 0 E - 0 5 HMET=4 
TOTAL SOLIDS - EXTRACTIDNCLBS') 
":P!.TDS= 1 8 7 4 6 . 6 
TDTflL l.lflTER RESIDUALS 
CYAN=f l . 0 0S:G=5 
TFE =6.6 09F-03 DFE=2 
COD =1.564F+00 CU =2 
ARS =2.146E-07 CD =2 
TOTAL ATR RESIDUALS - MFGCLBSJ 
P f t P T = 5 . 7 9 9 F + 0 0 NDX = 1 . 7 0 3 E - 0 1 
GFL = 1 . 0 3 1 E - 0 1 PFL =3 
.npG = 5 . i a : 3 E + 0 0 SFTDE = 1 
TOTAL SOLIDS - MFGCLBSJ 
SOL IDS= 3 7 9 , 0 
TOTAL MflTEP RESIDUf lLS - MFGCLBSJ 
HMM = 4 . 5 9 1 E - 0 3 CYRN = 9 . 3 9 8 E - 0 4 Df;.:G = 7 . 5 0 4 E - 0 3 PHEN 

F L I D E = 1 . 3 9 6 E - 0 2 T I = 2 . 2 6 £ E - 0 5 ZN 
MN = 6 . 5 5 4 E - 0 6 CDD = 1 . 7 6 5 E - 0 7 RL 
BDD = 4 . 7 8 8 E - 0 3 H M E T = 2 . 6 4 8 E - 0 2 MD 
DTH = 0 . 0 

TDTflL BRTTERY BTU EY FLIEL TYPE 
C 0 f l l = 8 . 1 5 6 E + 0 5 P E T = 1 . 5 5 2 E + 0 5 G R S = 1 . 1 9 5 E + 0 6 E L E C = 2 . 0 
OTH = £ . 6 4 4 E + 0 4 T 0 T = 8 . 1 5 7 E + 0 6 

53E+0r H E L E C = 9 . 8 6 3 E + 0 5 

9 6 E - 0 1 C D = 5 . 0 3 1 F + 0 0 

) 1 4 F - 0 £ 
'5 OE + OO 

SFTDE=1.814E-04 
PF; =4. 34OF-05 
TDS =1.£99E-01 
NI =6.58ME-06 

SDX=1. '̂ OSE+OO 
RMM=£.941E-Ml 

SFIDE=l.£88E-04 
PE =1.213E-06 
EDD =9.5 55E-01 

HC =6.382E+00 
HMET=4.301E-03 

FLIDE=1.707E-0 
MN =2.196E-0 
HMFT =9.550E-0' 

CD =1.415E+01 
RLD=1.065F-08 

1.721E 
=7.614E 
= 0. 0 
=1.554E 

04 TS 
-04 NI 

CU 
04 RR 

TR=5 
= 0 

.64IE-02 

.992E-03 

. 0 

.554E-07 

07E+06 HELEC=3.139E+0= 



Table B.179 Mlnl-Auto, Pb/Acld EV Energy and Residuals, 
1990, Technology Set C 

04 

TPTRL ETLI EY FUEL TYPE _^^ _ ^^ , _,,_^ ^Qnp-to' 
r:nRL=1.457E+Ci7 PET=4. 754F+06 GRS=1. 256E+07 ELEC=1. 373E+M.' HELEL=( . c9 iE+M. 
nTH =5.024E+05 TnT=4.723E+07 
TnTQl flip RF'^TDUHl ^ - FXTRflCTIDN CLBSJ . .^ 
PftPT=5 7fl7F+flCi NDX =3:931E + 01 SOX = 1 . 009E+0M HC=3. 3Ci4E-01 CD=4.c6ME+0M 
A| D =3 .637E- f l1 DflCD=1.714E-04 HMET=2.239E-0£ 
TOTAL SDLTDS - EXTRflCTIONCLESJ 
sni TDS= 3 04 03. 1 
TOTflL MflTFP PESIDLIflLS - EXTRflCTION CLESJ . . 
rYAN-0 0 DSG=1.132F-02 TSS=t.293E+0f l SFIDF=2.«5dE-M4 FLIDE=b.^.^OE-
TPP : l l = ' ^ F - f l = ' rFF=6 701E-03 ZN =1 .265E-04 PB = 1 . 9 5 7 E - 0 4 MN =5.3d7E-M3 
CDD = l : 90 f lF+ f l f l c u ' = f l : f l ' ' • TDS=6.158F+00 EDD =1.191E+00 HMET =5.564E-M4 

B^yk^riS~'h^!^^ SDX=5.823E+00 HC =5.6£0E+00 CD =2. n6E+01 
^ F [ : ^ : : 5 R ^ I - f l 2 P F L = 2 : 6 7 1 E - M 2 A M M = 2 . 5 6 0 E - 0 2 H M E T = 3 . 799E-01 flLD=l. Ci65E-My 
ORG =5.273E + 00 SFTDE=2.76;lE+00 
TDTflL SDLTDS - MFGCLBSJ 
SaLIDS= 5 5 1 . 7 

S'°-?:?in :̂S t̂,'"̂ :;;r°=-"̂  ;;„ :J:I„E-.. Ŝ  =;: a:i:« ^ipfi-i 
TDS =8.50CIE-01 BOD =1.26CiE-02 HMET=5.843E-02 MD =M. M MR. -M.M 
HI = 0 . 0 DTH = 0 . 0 

C O f l r = 6 ' 2 ™ f l 5 ' ' p E T r 3 ' 6 l 2 E l 0 5 ' Gf lS= l . 181E+06 ELEC=1. 422E+06 HELEC=0. 0 
DTH =2 .568F + Ci5 TDT=3.856E+M6 



Table B.180 Mlnl-Auto, Nl/Zn EV Energy and Res idua l s , 
1990, Technology Set C 

TDTflL ETU BY FUEL TYPE 
C D f l L = l . 5 3 4 F + 0 7 P F T = 4 . 9 9 9 E + 0 
OTH = 2 . 5 9 9 F + 0 5 T0T = 5 . 1 £ 1E+07 
TOTAL RTR RESIDUALS - EXTRflCTIONCLBS) 
P f t p T = 6 . 0 3 3 E + 0 0 NOX = 5 . 9 7 7 E + 0 1 SOX =1 
ftLjj = - ^ . c , 5 P P - o i Of lCD=l . 7 6 9 E - 0 4 HNET = 1 
TOTAL SOLIDS - EXTRACTIDN (LBS;. 
SOLTDS= £ 3 5 3 5 . 2 
TOTAL MflTER PESIDUf lL 
CYf lN=0. fl OS. G= 
TFE =1 . 1 7 3 E - 0 2 Dl^E = 
CDD = 1 . 9 0 3 E + 0 0 CU =C 
flRS = 0 . 0 CD =i: 
TDTflL A I R RESIDUALS - MI^GCLBSJ 
P H R T = 7- 078E+0 0 HOX =£.£0'^E-01 
I'FL =6.736E-0? PFL =£. 7'9'3E-0.£ 
ORG = 5 . 0 6 3 E + 0 0 S F I DE=2.'SSSE+OO 
TOTflL SDLIDS - MFGCLBSJ 
SDL IDS= 5 0 2 . 1 
TDTflL MflTER RESIDUALS - MFGCLBS 

1.447E+07 ELEC=1.428E+07 HELEC=7.990F+fl5 

015E+00 
581E-02 

HC = 556E-01 C0=4.3 0 0E+ 0 0 

- EXTRACTIDNCLBS 
8£3F-0 
733E-0 5 ZN 
0 TD 
0 
Mî G 

S=l.£91E+00 SFIDE=0.0 
=3.0:37E-06 PE =£. 38'9E-06 
S=6.4£7E+00 EDD =1.££'9E+00 

S0X=7.583E+0 0 HC =6.107E+0 0 
AMM=£.6£9E-0£ HMET=£.8 OSE-01 

FLIDE=8.54 0E-04 
MN =3.366E-03 
HMET =4.563E-04 

CO =2.141E+01 
RLD=1.fl65E-08 

RMM =1.056E-01 
-FIDF=2.022E-04 
PB =5.720E-05 
TDS =4.058E-fll 
NT =fl.O 

CYflN =1.844E-02 
FLTDE=5.07OE-02 
MN =0.0 
BDD =1.40OE-02 
DTH =6.119E+00 

TOTRL BflTTERY ETU BY FUEL TYPE 
C0AL=1.161F+06 
H T M =1 - 03:3F-t-fl4 

PFT=5.499E+05 Gfl 
TnT=7-164P+fl6 

OftG =1.924E-02 PHEN=2.846E-03 
TI =0.0 ZN =9.SM7E-04 

CDD =1.625E-02 flL =5.153E-03 
HMET=8.395E-02 MD =0.0 

TSS =4.130E-01 
NITR=7.81IE-03 
CU =1.472E-05 
RRS =0.0 

S=2.951E+ 06 ELEC=1.786E+06 HELEC=0.0 



Table B.181 Mlnl-Auto, Pb/Acld EV Energy and Residuals, 
2000, Technology Set C 

TOTRL BTIJ EY FLIEL TYPE 
CDRL=1.285E+07 PFT=5.440F+06 GRS=1.559E+07 FLEC=1.425E+07 HELEC=1.147E+06 
nTH =4.535F+05 TDT=4.99flE+07 
TOTRL RTR RESIDUflLS - EXTRACTIDNCLBSJ 
PftPT=5.490F+00 NOX =3.572E+01 SDX =1.064E+00 HC=2.779E-01 CD=4.125E+00 
AID = 4 . 0 1 2 8 - 0 1 Of lCD=l .008E-04 HMET=1.761E-02 
TDTRL SOLIDS - EXTRRCTIDNCLBSJ 
SOLTDS= 27634 .4 
TOTfll. l.lflTER RESIDUflLS - EXTPflCTIDN CLBSJ 
r:YflN=0.0 DSG=1.285F-02 TSS=1.330F+00 SFIDE=2.674E-04 FL IDE=9 .497E-04 
TFE = 1 . 0 5 1 F - 0 2 DFF=6.080E-03 ZN =1 .183E-04 PB =1 .83£E-04 MN = 3 . 0 2 6 E - 0 3 
COD =2,098F+0f l CU = 0 . 0 TDS=8.029E+00 BDD =1.283E+0f l HMET = 3 . 7 5 £ E - 0 4 
ftPS = 0 . 0 CD = 0 . 0 
TOTRL RIP RESIDLIRLS - MFGCLBSJ 
PftpT=7.442E+00 NOX =£ .662E-01 SDX=5.873E+00 HC = 8 . 1 0 9 E + M O CD =1 .9398+01 
GFL = 1 . 0 5 2 8 - 0 1 PFL =1 .717E-0£ RMM=1.716E-0£ HM8T=3.5538-01 HLD=1.0658-08 
nPG =5 .7838+00 SFTD8=1.7£*8+00 
TDTfll SDLIDS - MFGCLBSJ 
SOLTDS= 5 4 8 . 3 
TDTRL l.lflTER RESIDUflLS - MFGCLBSJ 
ftMM = 9 . 4 6 0 8 - 0 2 CYflN =1 .655E-02 Ot'^ = 1 . 9 6 9 8 - 0 2 PHEN=£.598E-0 3 TSS = 3 . 2 9 5 E - 0 1 
SFTD8=2.f l84E-f l4 F L I D 8 = 7 . 3 7 7 8 - 0 2 T I = 0 . 0 ZN = 1 . 1 4 7 8 - 0 3 N ITR=7.800E-03 
PB = 8 . 9 3 7 F - 0 5 MN = 0 . 0 CDD =2 .108E-02 RL =8 .£37E-03 CU =£ .353E-05 
TDS =9.876E-01 BDD =2.066E-02 HMET=3.654E-02 MD =0.0 RRS =0.0 
HI =0.0 DTH =0.0 
TOTRL BRTTFRY BTU EY FUEL TYPE 
rnfll =5.736E+05 PET=3.294E+05 GRS=1.138E+06 ELEC=1.274E + 06 HtLEC=0.0 
nTH =2.522E+fl5 T0T=3.543E+06 



Table B.182 Minl-Auto, Nl/Zn EV Energy and Res idua l s , 
2000, Technology Set C 

rOTRL ETLI EY FUEL TYPE 
COflL = l . 4 7 0 E + 07 RET = 6 . 0988 + 0' 
PTH = 2 . 4 5 6 8 + 0 5 T D T = 5 . 3 5 4 8 + 0 7 
TDTflL flip PESIDLIf lLS - EXTRRCTIDN CLESJ 

• p f t P T = 6 . £ 1 l E + 0 0 NDX = 3 . 7 3 7 E + 0 1 SOX =1 
RLD = 4 . 1 4 1 8 - 0 1 0 A C D = 1 . 1 1 9 E - 0 4 HM8T=1 
TOTAL SOLIDS - EXTRflCTIONCLESJ 
SOI IDS= £ 6 7 6 2 . 6 
TOTAL I.IATER RESIDUALS - EXTRACTIDN' 
iSYflN=0. 0 O."'G=8 
TFE = 1 . 1 0 1 E - 0 2 DFE=6 
COD = 2 . 1 6 5 8 + 0 0 CIJ =0 
ftps = 0 . 0 CD =0 
TOTflL flip RESIDUf lLS -
P H P T = S . 3 7 3 E + 0 0 NDX 

= 1 . 9 0 2 E + 0 7 E L E C = 1 . 6 1 2 E + 0 7 H E L E C = 1 . 2 1 3 E + 0 6 

1 01E+OO 
3 S 5 E - 0 2 

HC= 9 3 5 E - 0 1 C D = 4 . 2 9 6 E + 0 0 

. 6 1 2 E -

. 3 6 5 E -

. 0 

. 0 
MFGCLE; 

= 2 . 8 4 4 8 -

TS 
ZN =£ 
TDS=8 

LBS) 
1 . 4 1 - lE + OC 

GFL = 1 . 11 I E 
HRG = 5 . 7 4 7 F -
TDTflL SOLID 
SOLTDS= 
TOTflL MflTEP 

•01 
• 0 0 

PFL =1. 
SFTDE=£. 

;: - MFGCLBSJ 
529.4 
RESIDUALS -

-01 
998E-02 
041E+OO 

S D X='9. 6 '9 5 E+0 0 
AMM=1.868E-0£ 

SFIDE=0. 
PB =£. 
EDD =1. 

0 
0 54E~06 
571E+OO 

HC =9.305E+00 
HMFT=3.799E-01 

FLIDE=9 
MN =3 
HMET =5 

CD =£. 
RLD=1. 

. 6.94E—04 

. 167E-0 5 

.36 08-04 

fl£88+fll 
0658-08 

MFGCLBS, 
HMM ='9.'9058-0.3 CYAN =1 
-FTDE=2.152E-04 FLIDE=7 
PB =5.862E-05 MN =0 
TDS =6.31 IE-01 BDD =2 
NT =0.0 DTH =8. 
TOTAL BRTTERY ETU EY FLIEL 

Oc! 733E-
76'9E-02 
0 
406E-02 
568E+M0 
TYPE 

D>iG = 2 . 1 0 0 8 - 0 2 P H E N = 2 . 7 1 4 E - 0 3 TSS = 5 , 0 7 1 E - 0 1 
T I = 0 . 0 ZN = 1 . 0 1 4 E - 0 3 N I T R = 8 . 0 7 8 E - 0 3 
CDD = 2 . 1 8 8 E - 0 2 RL = 8 . 7 0 9 E - 0 3 CU = 2 . 4 8 8 E - 0 5 
H M E T = 7 . 3 1 1 E - 0 2 MD = 0 . 0 RRS = 0 . 0 

CDfll- = l . 
OTH = 1 . 

' 0 4 E + 0 6 
: ;858+04 

P E T = 7 . 
T 0 T = 9 . 

j £ 8 E + 0 5 
5 4 6 E + 0 6 

L-.Hi:= 9 4 9 8 + 0 6 8 L E C = 2 . 4 7 5 E + 0 6 H E L E C = 0 . 0 



Table B.183 Small Auto - Pb/Acld EV Energy and R e s i d u a l s , 
1990, Technology Set A 

TOTfll. ETLI BY FUEL TYPE 
C0RL=1.345E+07 PET=5.227E+06 bfl 
OTH =5 .1478+05 TDT=4.9988+07 
TOTAL flip RESIDURLS - EXTRRCTIDNCLESJ 
pf tPT=5.5788+00 NDX =5 .6148+01 SDX =1 .0298+00 
RLD = 3 . 8 3 1 8 - 0 1 DRCD=1.2678-04 HM8T=2.291E-02 
TOTAL SOLIDS - EXTRRCTIDNCLBSJ 
SOLIDS= £8094 .4 
TOTRL MRTER PESTDURLS - 8XTPRCTIDNCLBS) 
CYflN=fl.O Ds.:G= 1 .3598-02 TSS=1. 334E+00 
TFE = 1 . 0 6 4 E - M £ D F E = 6 . 1 5 4 8 - 0 3 ZN = l . £ 7 9 t - f l 4 
COD =2 .0038+00 CU = 0 . 0 TDS=7.7158+00 
ftPS = 0 . 0 CD = 0 . 0 
TOTRL RIR RESIDUALS - MFGCLBSJ 
pftPT=7.f l38E+00 NDX = 2 . 5 5 5 E - 0 1 
inFL = 8 . 3 0 9 F - 0 2 PFL =2 . 184E-02 
ORG =5 .5508+00 SFID8=2.86c8+00 
TOTAL SOLIDS - MFGCLBSJ 
SnLTDS= 5 5 5 . 5 
TOTAL MRT8P RESIDLIRLS - MFL-.CLBSJ 
RMM =9 .578E- f l 2 CYRN =1 .674E-0£ 
SFIDE=1.994E-04 FL IDE=6.3 OSE-02 
PP = 9 . 2 3 4 E - 0 5 MN = 0 . 0 
TDS = 1 . 0 3 5 8 + 0 0 BDD = 1 . 9 9 9 E - 0 £ 

S=1.467'E+07 ELEC=1.435E + 07 H8LEC=9.554E+05 

HC=2.9218-01 CD=4.092E+00 

SFID8=2.9048-04 
PB = 1 . 9 8 6 8 - 0 4 
BDD =1 .2558+0 0 

FLIDE=9 
MN =3 

0 8 I E - 0 4 
059E-f l3 

HMET = 4 . 5 4 2 E - 0 4 

SD:- !=3 . 96OE+OO 
AMM=£.01OE-02 

HC =7.919E+00 
HMET=3.846E-01 

CD =1 
RLD=1 

962E+01 
065E-08 

Dî iG =1 .972E-02 
T I = 0 . 0 
CDD =2.S15E-02 
HMET=6.056E-02 

PHEN=2.615E-03 
ZN =1 .168E-03 
RL =1.454E-Ci2 
MD = 0 . 0 

TSS = 3 . 9 0 9 E - 0 1 
N ITR=7.859E-03 
CU = 4 . 1 5 4 E - 0 5 
RRS = 0 . 0 

HI = 0 . 0 DTH = 0 . 0 
TOTRL BflTTERY BTU BY FUEL TYPE 
C0f lL=6.6508+05 PET=3.398E+05 GRS 
DTH =2 .4178+05 TaT=3.6658+06 

S=1.094E+ 06 ELEC=1.323E+06 HELEC=0.0 



Table B.184 Small Auto - Nl/Zn EV Energy and Residuals 
1990, Technology Set A 

TOTflL ETU BY FUFL TYPE 
CDflL = 1 . 3 4 4 F + 07 P E T = 5 . 6 5 7 E + 0 6 GAS=1 . 7 1 9 E + 0 7 E L E C = 1 . 5 4 l E + 0 7 H E L E C = 1 . 4 9 0 E + f l 6 
OTH = 2 . 7 5 5 F + 0 5 T 0 T = 5 . 3 3 1 E + 0 7 
TOTAL ATR RES I HI IALS - EXTRACTIDNCLBS) 
P f tPT=6 . 1£3F+f lO NOX = 5 . 7 5 0 8 + 0 1 SDX = 1 . 1 3 7 8 + 0 0 H C = £ . 8 6 3 E - 0 1 C D = 4 . 3 6 6 E + 0 0 
A I D = 4 . 3 1 0 8 - 0 1 O A C D = 9 . 4 8 6 E - 0 5 H M 8 T = 1 . £ 3 1 E - 0 2 
TOTAl SOLIDS - EXTRACTIONCLES) 
SOI TDS= phHg.:^..:;! 

TOTAl MATER RFSTDUflLS - EXTRflCTTON(LBS) 

CYflH = 0.0 0:-i.G=3. £7 08-0 3 TSS= 1. 4 6 £ E + 0 M S F I D E = 0 . 0 FLI D E = 1 . 009E-fl3 
TFF =1.t04F-0£ DFF=6.385E-03 ZN =2.487E-06 PB =1.9£5E-06 MN =3.179E-0.3 
COD =2.2548+00 CM =0,0 TDS=3.903E+00 EOD =1.413E+00 HMET =5.053E-04 
H R S =0.0 CD =0.0 

TOTAl flTP PFSTDI l f lLS - MFGCLES) 
PART=7.41OE+OO NOX = 2 . 9 0 4 8 - 0 1 S D X = 8 . 1 0 3 8 + 0 0 HC = 9 . 1 8 3 8 + 0 0 CD = 2 . 0 4 5 8 + 0 1 
hFL = a . 0 6 5 F - f l 2 PFL = 1 . 3 4 6 8 - 0 £ R M M = 1 . 6 8 £ 8 - 0 £ H M 8 T = £ . 9 £ 8 8 - 0 1 R L D = 1 . 0 6 5 8 - 0 8 
ORG = 5 . 9 a 3 F + f l f l S F T D E = 1 . 9 9 1 E + 0 0 
TDTRL SOI IDS - MFGCLBSJ 
SOLTDS= 5 0 3 , 9 
TPTAl I.IATFR RFSIDURLS - MFGCLBSJ 
ftMM = '= . . 933E-0£ CYRN = 1 . 7 3 9 E - 0 2 PS-G = 2 . 1 4 8 E - 0 2 P H E N = 2 . 7 : 3 2 E - 0 3 T S S = 4 S 5 f l E - 0 1 
S F T D E = 2 . 2 4 0 E - f l 4 F L I D E = 6 . 2 8 1 E - 0 2 T I = 0 . 0 ZN = 1 . 0 7 4 8 - 0 3 N I T R = S . 5 6 5 8 - 0 3 
PE = 6 . 1 9 4 E - f l 5 MN = 0 . 0 CDD = 2 . S 7 5 E - 0 2 RL = 1 . 4 0 5 E - 0 2 CU = 4 . f l l 3 E - f l 5 
TDS = 6 . 1 6 7 8 - 0 1 BOD = 2 . 3 7 1 E - 0 2 H M E T = 6 . 5 0 9 E - 0 2 MD = 2 . 6 3 £ E - 0 4 RRS = 0 0 
NT = 0 . 0 DTH = 6 . 4 2 0F+00 
TOTRL Ef lTTEPY ETII EY FUEL TYPE 

C P f l L = 1 . 5 7 0 E + 0 6 P E T = 5 . 4 6 1 E + 0 5 G f lS=2 .87 :3E+06 E L E C = 2 . 0 4 1 E + 0 6 H E L E C = 5 . 6 7 2 E + f l 5 
PTH = 1 . 0 6 3 8 + 0 4 T 0 T = 7 . 7 6 0 8 + 0 6 



Table B.185 Small Auto - Pb/Acid EV Energy and Residuals, 
2000, Technology Set A 

.7978-

.4128-

TDTRL BTU BY FUEL TYPE 
C0RL=1.0908+07 PET=4.716E+06 
nTH =4.06CiF+fl5 TDT=4.530E+07 
jO j f t l ftip RESIDURLS - EXTRRCTIDNCLBSJ 
pftPT=4.798F+flO NDX =£.967E+01 SDX =9 
Hi D = 3 . 7 9 7 E - 0 1 DRCD=7.177E-05 HN8T = 1 
TDTflL SOLIDS - EXTPRCTIDNCLESJ 
SDLIDS= 2 2 9 0 6 . 4 
TDTRI MRTFP RESIDURLS - EXTRRCTIDN cLBi:J 
r;YRN=0.0 D^G=5.295E-03 TSS=1 .235E+00 
TFE =7.572F-03 DFE=2. 733E-03 ZN =7.'d.-£E-M-. 
CDD =1.9878+00 CLI =0.0 TDS=4. 171E+00 
ftps = 0 . f l CD = 0 . 0 
TDTflL RIR RESIDURLS - MFGCLBSJ 
pftPT=6.576E+00 NDX =2 .233E-M l 
GFL = 1 . 0 3 I E - 0 1 PFL =9 
npG =6.752E+0fl SFIDE=1 
TDTflL SPLIDS - MFGCLBSJ 
SDLIDS= 4 7 2 . 5 
TPTRL MRTER RE:SIDUflLS -

GflS=1.434E+07 ELEC=1.427E+07 HELEC=9.067E+05 

01 
02 

HC=2.291E-01 CD=3.5948+0 0 

524E-03 
.527E+00 

SDX=3. 
RMM=1. 

51E+OO 
0OE-02 

SFIDE=2.00OE-04 
PB =1.241E-04 
BPD =1.21OE+OO 

HC =a.479E+00 
HMET=2.667E-01 

FLIDE=4.821E-04 
MN =£.513E-03 
HMET =1.166E-04 

CD =1 
RLD=1 

.618E+01 

. 065E-0S 

RMM =5.253E-03 CYRN =1 
':FIDE=2. 078E-04 FLIDE=1 
PB =7.388F-05 MN =0 
TDS =5.073E-01 BOD =6 
HI =0.0 OTH =0 
TDTRL BRTTERY BTU BY FUEL TYPE 
CDfll =•='. 044F + fl5 PET=2. 169E + M5 
DTH =1.665E+05 TOT=2.5178+06 

MFG CLBSJ 
. 0898-03 
.5518-02 
. 0 
.462E-03 
. 0 

D*:G 
TI 
CDD 

= 0. 
= 1. 

HMET=3 

542E-03 
0 
765E 
234E 

PHEN=1.979E-

07 
02 

ZN 
flL 
MD 

^lE-
04 
04 

= 0 
= 0 

TSS 
NITR 
CU 
RRS 

=8 

(J 

0 

, 028E-02 
, 798E-03 
. 0 
. 0 

GRS=6.771E+05 ELEC=9.419E+05 HELEC=0. 



Table B.186 Small Auto - Nl/Zn EV Energy and Res iduals 
2000, Technology Set A 

TDTflL PTIJ BY FUEL TYPE 
C0f l l=1 .2638+07 PET=5. 1338+06 GAS=1.6638+07 8L8C=1.5878 + 07 H8LEC=9.409E+05 
PTH =2.60?E+05 TDT=5.£46E+07 
TOTAL ATP RESIDUALS - EXTRACTIDNCLBSJ 
pftpT=5. 315F+00 NOX =5.0728+01 SDX =1.007E + oO HC=2. 3878-01 CD=3.70'38 + 00 
ALD = 3 . 8 9 7 8 - 0 1 0ACD=7.781E-05 HM8T=1.1208-02 
TPTfll SOLIDS - 8XTRflCTI0NCLBSJ 
S01.IDS= 2 2 1 2 1 . 3 
TDTAL MflT8P R8SIDUflLS - 8XTRflCTIDNCLESJ 
CYflN=0. 0 Oft.:G= 1.4348-03 TSS=1. 263E + 00 SFIDE = 0.0 FLIDE=4. 8908-04 
TFF =7.345F-03 DF8=2.8098-03 ZN =1.9958-06 PB =1.6048-06 MN =2.60£E-03 
CDD =?.03-3F+00 CU =0.0 TDS=4.379F + 00 BDD =1.276E+00 HMET =£.039E-04 
flRS =Ci, 0 CD =0. 0 
TOTfll flTP RESIDUALS - M̂ Ĝ CLBSJ 
PHRT=7.££ftE+00 NOX =2 .362E-01 SDX=7.535E+00 HC =9.3S4E+00 CD =1.675E+01 
GFL =1.0(:.98-01 PFL = 1 . 0 7 7 8 - 0 2 RMM=1. 3858-02 HMET=£. 81 l E - 0 1 RLD=1. 065E-08 
ORG =6.7*;.4E+00 SFIDE = 1 . 751E+00 
TPTRL SDLTDS - MFGCLBSJ 
SOLTDS= 4 5 6 . 2 
TOTAL MRTER RESIDUALS - MFGCLBSJ 
flMM =5.441F-03 CYflN =1.119E-03 D̂>:G =8.825E-03 PHEN=2. 044E-04 TSS =1.986E-01 
-FTDF=2.1518-04 FLID8=1.6068-02 TI =0.0 ZN =8.785E-04 NITR=7.002E-03 
PE =5.0868-05 MN =0.0 CDD =1.7658-07 flL =0.0 CU =0.0 
TDS = 1 . 9 3 4 8 - 0 1 BDD = 7 . 2 3 2 8 - 0 3 HMET=5.914E-02 MD = 0 . 0 RRS = 0 . 0 
NI = f l . f l DTH =6.172E+00 
TOTRL BRTTFRY ETU EY FLIEL TYP8 
COfll. =1 .6968+06 P8T=4.8808 + 05 GRS=2.5858+06 8LEC=2.004E + 06 HELEC=fl.fl 
HTH =1. f l438+04 T0T=7.4778+06 



Table B.187 Small Auto - Ll/S EV Energy and Residuals, 
2000, Technology Set A 

TOTAl BTU BY FU8L TYPE 
CPRl =1 . 1858+07 PET=4. 73flE+06 L-'R'i=l . 
PTH =2 .7638+05 TPT=5.5318+07 
TDTRI RIP R8SIDIIflLS - EXTRRCTIDN CLBSJ 
pftPT=5.102E+00 NOX =3.4f l8E+01 SDX =1 

i.E.OE + 07 ELEC=1.6508 + 0 7 HELEC=1.37OE+06 

ftln =3 .856E-01 
HMFT=6 

02OE+OO 
476E-03 

HC= .659E-01 CD=3.946E+00 

ZN =£.050E-0C 
TDS=4.£34E+00 

SDX=£.486E+0 0 
RMM=3.901E-01 

ORCD=9.665E-0 
TOTflL SDLIDS - EXTPRCTIDNCLBSJ 
<rni ID'^= 2 4 6 7 3 . 0 
TOTRLMRTER RESIDURLS - EXTRACTION^BSJ 
,-YftN=fl. 0 D<iG=7. 4268 -04 TS . - 1 - .^OlE+00 
TFF = 8 . 6 9 5 E - 0 3 DFE=3.057E-M3 
CDD =2.017E+0 0 CU = 3 . 0 7 2 E - 0 7 
ftP<; =? .a42E-07 CD =3.072E-M8 
TOTRL RIR PESTDURLS - MFGCLBSJ 
PftPT=8.033E+0 0 NOX =2.196E-M1 
,-FL = 1 . 5 4 I E - 0 1 PFL =5 .346^ -0= : 
ORG =6.69OE+OO SFIDE=1-620E+00 
TDTRL SDLTDS - MFGCLBSJ 
<rnLIDS= 5 1 0 . 6 
TPTRL MRTER RESIDURLS - MFGCLBSJ 
PMM =6 .040E-03 CYRN = 1 . 2 1 7 8 - 0 3 
'^F lDE=2.384E-04 FLIDE=1 . OyclE-Oci 
pp =5 561E-05 MN =8 .678E-06 
Tpr =1 .677E-01 EDD =6.177E-M3 
HI = 8 . 4 4 8 F - 0 6 DTH = 0 . 0 
TPTRL ERTTERY BTU EY FUEL TYPE ^osF+06 
CPRl =1.1-='08 +06 PET=1.481E + M5 b H . - l . •:>6..8+M>, 
nTH =3.096F+04 TaT= l . 1078+07 

SFIDE=1.705E-04 
PB =1.686E-06 
BDD ^3OE+OO 

FLIDE=2.£47E-03 
MN =£.888E-0 3 
HMET =l.£38E-04 

HC =8.£598+0 0 
HM8T=5.8598-03 

CD =1.856E+01 
flLD=l.065E-08 

D*-tG =9. 71 OE-03 
TI =2.995E-05 
CDD =1.765E-07 
HMET=3.431E-0£ 

PHEN=2.251E-04 
ZN =9.74IE-04 
RL =0.0 
MD =2.058E-04 

TSS =1.128E-01 
NITR=7.661E-03 
CU =0.0 
RRS =8.678E-07 

ELEC=£.8688+06 HELEC=4.436E+0^ 



Table B.188 Small Auto - Pb/Acid EV Energy and Residuals 
1990, Technology Set B 

TOTAL PTU EY 8U8L TYPE 
C0HL = 1.307E+07 PET=5.5£3E+06 GflS=l . 5808+07 ELEC=1 . 567E+07 HELEC=1.0798 + 06 
nTH =5.4668+05 TDT=5.0958+07 
TOTAL ATR RE';'T DUALS - 8XTRACTIDN CLBS) 
PflRT=4.9:31E+00 NOX =£.9968+01 SDX = 9 . 1 7 3 8 - 0 1 HC=2.461E-01 CD=5.5048+00 
ft! ri =3 .4978 -01 0ACD=1 . 0668-04 HN8T=2. 2048-02 
TOTAL SDLIDS - 8XTRACTIQN CLES:) 
SOI. inS= 23693.3 
TOTAL MflTEP PESIDLIALS - EXTRACTION CLBSJ 
CYAN=0.0 0ft.G=7.5538-03 TSS=1.1548+00 S8 IDE=2.7858-04 F L I D F = 4 4538 -04 
TFF =7.6438-03 088=2.5518-05 ZN =1.0868-04 PE =1.7198-04 MN =2.5348-03 
COD =1.8248+00 CU =0.0 TDS=3.8318+00 EDD =1.1458+00 HM8T =2 1138-04 
MPS =0.0 CD =0.0 
TOTAL ATR R8SIDUflLS - MFGCLES) 
PAPT=6.534F+00 NOX =2.0388-01 SDX=3.5718+00 HC =8.1458+00 CD =1.6£'9F+ot 
i-.FI- =9.178E-02 PFL =1.5528-02 AMM=1 .6898-02 HM8T=3.6H38-01 flLD=l 065F-flo 
PRG =6.275F+00 SFID8=2.7678+00 ' '" 
TOTRI. SDLTDS - MFGCLES) 
SOLIDS= 5 01.8 
TDTAl. MATFR P8STDLIRLS - MFGCLBSJ 
RMM = 5 . 3 0 6 F - 0 3 CYRN = 1 . 0 1 4 8 - 0 3 D̂ JG =S.469E-03 PHEN=1 .93SE-04 T<:" = i 17*:,E-01 
••FTDF=2.087E-04 FLIDE=1 .522E-i: i2 T I = 0 . 0 ZN =1 .000E- f l 3 NiTR=6" 6 5 i E - f l 3 
PB =i-:,££1E-fl5 NN =0.0 CDD =1.765E-07 RL =0.0 ni =fl o 
TDS =6.627E-01 BOD =6.1518-03 HM8T=5.8578-02 MD =0.0 ftWK- =fl o 
NT =0. 0 OTH =0.0 
TDTflL BRTT8RY BTU EY FUEL TYPE 
CDAL=5.4S9E+05 PET=3.490E+05 GRS=1.11IE+06 EL8C=1.2878+06 HELEC=fl fl 
OTH =2.362E+05 T0T=3.534E+06 " " ' 

http://i-.FI


Table B.189 Small Auto - Nl/Zn EV Energy and Res iduals , 
1990, Technology Set B 

TDTf l l 
COAL = 
PTH = 
TOTAL 
PRPT= 
RLD = 
TDTRL 
SPL T D 
TDTRL 
CYRN= 
TFE = 
CDD = 
RRS : 
TDTRI 
pflRT= 
GFL = 
ORG = 
TOTRL 
S O L I D 
TDTHL 
RMM 
- F I D E 
PE 
TD 
MI 
TDTRL 
COAL = 
OTH = 

ETU BY FUEL TYPE 
1 . 1 9 1 E + 0 7 P E T = 5 . 9 4 f l E + 0 6 GRS=1 
3 . 0 5 3 8 + 0 5 T 0 T = 5 . 5 1 8 E + 07 

R I R RESIDURLS - EXTRRCTIDNCLBSJ 
. 3 5 7 8 + 0 0 NOX = 3 . 1 0 5 8 + 0 1 SDX = 1 . 0 1 8 8 + 0 0 
. •z,3,:,F-01 D f lCD=7 . 8 9 2 8 - 0 5 HM8T= 1 . 1 6 1 8 - 0 2 
SOLIDS - EXTRf lCTIONCLBSJ 

iS= 2 2 3 4 6 . 1 
I.IRTER RESIDURLS - EXTRRCTIDN CLBSJ 

fl.fl D & : G = 1 . 4 5 9 E - 0 3 T S S = 1 . 2 7 5 E + 0i: 
9 2 7 E - 0 3 D F E = 2 . 8 3 8 E - 0 3 ZN 

2 . 0 5 9 E + 0 0 CU = 0 . 0 TDS 
n . f l CD = 0 . 0 

A I R RESIDUALS - MFGCLBSJ 

5 1 E + 0 7 8 L E C = 1 . 6 5 7 E + 0 7 H E L 8 C = 1 . 1 0 3 8 + 0 6 

H C = 2 . 4 1 3 E - 0 1 C a = 3 . 7 4 7 F + 0 0 

= 1 . 8 6 4 E - M 6 
= 4 . 3 2 1 E + O O 

S F I D E = 0 . 0 
PB = 1 . 4 
EOD =1 

9 8 E - 0 6 
•9 0 8 + 0 0 

F L I D E = 4 
MN = 2 
HMET = 2 

. 9 3 8 E - 0 4 

. 6 ,3OE-03 

. 1 2 7 E - 0 4 

1 6 . 9 4 5 E + 0 0 NDX = 2 . 
1 9 . 4 1 9 E - 0 2 PFL = 9 . 
: 6 . 8 3 1 E + 0 0 S F I D E = 1 . 

SDL IDS - MFGCLBSJ 
4 5 1 . 7 

MftTER RESIDURLS -
= 5 . 5 0 0 8 - 0 3 CYflN =1 
= 2 . 1 7 4 8 - 0 4 
= 5 . 2 1 2 8 - 0 5 
= 1 . 9 6 6 8 - 0 1 
= 0 . 0 

3 7 9 8 - 0 1 
4 7 3 8 - 0 3 
89 '?8+00 

sax=7 
flMM= 1 

361E+OO 
4 0 3 E - 0 2 

HC = 9 . 
HMET=2. 

423E+0 0 
7 0 9 E - 0 1 

CQ = 1 . 
R L D = 1 . 

6'?6E + 01 
0 6 5 E - 0 8 

F L I D E = 1 
MN =0 
BDD =7 
DTH =5 

Ef lTTEPY ETLI EY FUEL TYPE 
1 . 1 5 OE+06 P E T = 5 . 2 5 5 E + 0 5 GA S 
7 . 2 2 1 E + 0 3 T O T = 7 . 2 8 9 E + 0 6 

MFG CLBSJ 
. 1 3 1 E - 0 3 
. 5 S 7 E - 0 2 

fl 
2 5 4 F - 0 3 
94'9E + 00 

Di^iG = 9 . 
T I = 0 . 
CDD = 1 . 
HMET=6. 

0 0 6 E - 0 3 
0 
7 6 5 E - 0 7 
1 4 8 E - M 2 

PHEN 
ZN = 
AL = 
MD = 

2 . 0 6 5 E -
9 . 0 2 7 E 
0 . 0 
0 . 0 

-04 T 
-04 N I T R 

CU 
ARS 

= 1 . 9 9 4 E - 0 1 
= 7 . 1 9 7 E - 0 3 

0 . 0 
0 . 0 

= 2 . 8 7 9 E + 06 ELEC=r OE+06 HELEC=0 



Table B.190 Small Auto - Pb/Acld EV Energy and Res idua l s , 
2000, Technology Set B 

- EXTRflCTIONCLBSJ 
7 0 1 E - f l 3 T S S = 1 . 0 6 7 E 
3 5 8 E - 0 3 ZN = 7 . 0 0 8 E 
0 T D S = 3 . 6 06E 
0 

TDTflL ETU BY FIJEL TYPE 
C D f l L = 8 . 2 8 7 E + 0 6 P E T = 4 . 4 3 0 E + 0 6 G f l S = l . £ 
nTH = 4 . 1 5 9 8 + 0 5 T 0 T = 3 . 8 9 5 8 + 0 7 
TOTflL flip R8STDIJALS - EXTRACTION CLBSJ 
pftpT=4.1£78+00 HOX =3.531E+01 SOX =8 
ALD =3.282E-01 0ACD=5.672E-05 HMET=1 
TOTflL SOLIDS - EXTPflCTIDNCLBSJ 
SDLTDS= 19589,3 
TDTAL MflTER RESIDUflLS 
CYf lN=0. 0 0::;.G = 4 
TFE = 6 . 4 5 8 8 - 0 3 DFE=2 
COD = 1 . 7 1 8 8 + 00 CLI =0 
flRS = 0 . 0 CD =0 
TOTflL RTP RESIDURLS - MFGCLBSJ 
PHRT=5.4118+00 HOX =1.933E-01 SDX=2.8r 
i"FL =7.772E-02 PFL =7.184E-03 RMM=1.0': 
ORG =5.842E+00 SFTDE=1.326E+00 
TOTRL SOLIDS - MFGCLBSJ 
SOLIDS= 399.0 
TDTflL MflTFP RESIDUf lLS - MFGCLBSJ 

CYRN = 9 . 
F L I D E = 1 . 
MN = 0 . 
EOD = 5 . 
OTH =0. 

TOTRL BRTTERY BTLI BY FUEL 
CDRL =3.6178+ 05 P8T=2. 136 
OTH =1.53 08+ 05 TOT=£.2668+ 06 

58+07 

443E-
2448-

8L8C=1. 548+07 H8L8C= 3498+0' 

01 HC=1.9358-01 CD=3.081E+ 0 0 

+00 SFIDE=1.785E-04 
-05 PB =1.106E-04 
+00 BDD =1.046E+00 

1 E+0 0 HC = 7, 3 31E+0 0 
9E-02 HMET=2.3768-01 

FLID8=4.17 08-04 
MN =2.1448-03 
HMET =1.015E-04 

CD =1.583E+01 
RLD=1.065E-08 

RMM =4. 
" FIDE=1. 
PE 
TDS 
NT 

=6. 
=4. 
= 0. 

. 48flE-

.773E-

.488F-
49 OF-
0 

-03 
-04 
- 05 

•01 

401E-04 
£98E-0£ 
0 
6 0OE-03 
0 
TYPE 

E+05 Gfl 

D«.:G =7.386E-03 PH8N=1.6968-
TI =0.0 ZN =8.5098-
CDD =1.7658-07 RL =0.0 
HM8T=2.8088-02 MD =0.0 

S=6.9738+05 ELEC=8.:; |:94E+05 

-04 TSS =6.944E-0£ 
-04 NITR=5.935E-03 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.191 Small Auto, Ni/Zn EV Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTRL ETLI BY FUEL TYPE 
C0f lL=9.5088+06 P8T=4.8478+06 GR' 
OTH =2 .8108+05 TDT=4.4898+07 
TDTRL RIR R8SIDURLS - 8XTPflCTIDNCLBSJ 
pf tPT=4.5898+00 NDX =2.623E+01 SDX = 
PLD 4=3.376E-01 DflCD=6. 158E-05 HMET= 
TDTflL SDLIDS - EXTRRCTIDNCLBSJ 
SOLIDS= 18880.8 
TDTRL MRTER RESIDURLS 
r:YRN=0. 0 OftG=l 
TFF =6 .697E-03 DFE=£ 
COD =1.766E+00 CU =0 
ftPS = fl.fl CD =0 
TDTflL RTR RESIDURLS -
PftpT=5.983E+00 NDX =2 
GFL =8.077E-02 PFL =8 
PPG =5.860E+-00 SFIDE=1 
TPTRL SPLIDS - MFGCLBSJ 
SDLIDS= 384.3 
TDTflL MRTER RESIDURLS - MFGCLBSJ 
RMM =4.646E-03 CYRN =9.680E-04 
SFIDE=1.838E-04 FLIDE=1.346E-02 

MN =0.0 
BDD =6.292E-03 
DTH =5.505E+00 
BY FUEL TYP8 

;=1.4948+07 8LEC=1.3928+07 H8LEC=7.6418+05 

703E-01 
82IE-03 

HC=£.017E-01 CD=3.184E+0 0 

- EXTRRCTIDNCLBSJ 
. 253E-03 TSS=1.092E+ 00 
.428E-03 ZN =1 .599E-06 
, 0 TDS=3.706E+00 
. 0 
MFG CLBSJ 

=2 .050E-01 
=8 .1368 -03 

5248+00 

SFID8=0. 
PB =1. 
BOD =1. 

2858-06 
1 068+00 

FLIDE=4 
NN =£ 
HMET =1 

.2:368-

. 223E-

. 7 9 0E-

•04 
-03: 
-04 

SDX= 
RMM= 

. 6 3 3 E + 0 0 

. l £ 9 E - 0 £ 
HC =i 
HMET=c 

143E+O0 
5038-01 

CD =1 
RLD=1 

. 4348+ 

. 0658-
01 
08 

PB =4.4408-05 
TDS =1.688E-01 
NI =0.0 
TDTflL BflTTERY BTU 

Dli:G 

TI 
CDD 
HMET 

=7.645E-03 
= 0. 0 
=1.765E-07 

195E-03 

PHEN 
ZN 
RL 
MD 

?54F-04 
587E-04 

= M. 
= 0. 

TSS =1.74 
NITR=6.1£ 
CU =0.0 
RRS =0.0 

9E-01 
9E-03 

CDRL=1 
OTH =6 

18OE+06 
123E+fl3 

PET' 
TOT 

=4.8198+05 
=6. 73 08+0*: 

flS=2.5008+06 8L8C=1.9498+06 HELEC=0. 



Table B.192 Small Auto, Ll/S EV Energy and Res idua l s , 
2000, Technology Set B 

TOTflL ETU BY FLIEL TYPE 
CDfll-=9.113E+06 PET=4.483E+06 Gf lS=l .367E+07 ELEC=1.413E+07 H8L8C=1.1228+06 
OTH =3.flOi3F + 05 T0T=4. 7158 + 07 
TDTAL AIR R8SIDLIA1_S - EXTRACTIDN CLBSJ 
PftPT=4.3908+00. NDX =£.912E+01 SDX =8 .806E-01 HC=2.246E-01 Ca=3.587E+00 
PLD =3 .337E-01 D H C D = 7 . 6 8 5 8 - 0 5 HM8T=5.6068-03 
TDTAL SOLIDS - 8XTPflCTI0HCLESJ 
SOLIDS= 21077.2 
TDTflL MflT8R RESIDUflLS - 8XTRflCTI0NCLESJ 
CYflN=0.0 Dft..G=6. 3608-04 TSS = 1 . 1258+00 SFID8=1.5238-04 FLIDE=1.994E-03 
TFE =7.4£9E-03 DFE=2.647E-03 ZN =1.648E-fl6 PB =1.359E-06 MN =2.4688-03 
COD =1.7458+00 CU =2.7448-07 TDS=3.6648+00 BDD =1.0648+00 HMET =1.074E-04 
APS =2.538E-07 CD =2.744E-08 
TOTfll flip RESIDUflLS - M8GCLBSJ 
PftPT=6.565F+00 NOX = 1 . 9 0 1 8 - 0 1 SDX=2.1338+00 HC =7 .1318+00 CD =1 .5908+01 
i-FL = 1 . 1 7 3 8 - 0 1 PFL =4 .118E-02 flMM=3.472E-01 HNET=4.800E-03 flLD=l. Ci65E-fl8 
OPG =5.789E+00 SFIDE=1.406E+00 
TOTflL SOLIDS - MFGCLBSJ 
SPITDS= 4 2 7 . 3 
TOTflL MflTEP RESIDUALS - MFGCLBSJ 
AMM =5.161E-03 C'CflN =1 . 055E-03 D?.:G =8.430E-03 PHEN=1.933E-fl4 T'^-'^ =^ a31E-fl2 
SFIDE=2.039E-04 FLIDE=1.573E-02 TI =2.675E~05 ZN =8.5558-04 NITR=6]728E-fl3 
PE =4.873E-05 MN =7.752E-06 CDD =1.765E-07 RL =0.0 ni =0.0 
TDS =1.459E-01 BDD =5.348E-03 HMET=2.977E-02 MD =l.S38E-04 RRS =7.75£E-07 
NI =7.5468-06 DTH =0.0 
TOTRL ERTTERY ETU BY 8IJ8L TYP8 
CDRL=9.6478+05 P8T=1.8358+05 GRS=1.4138+06 8L8C=2.3738+06 H8L8C=3.713E+fl5 
OTH =3.127E+f l4 TnT=9.647E+06 



Table B.193 Small Auto, Pb/Acld EV Energy and Residuals, 
1990, Technology Set C 

TPTflL BTU BY FUEL TYPE ..-.-.ir....-,- UFI FC-S 678E+05 
CDflL=1.62:3E+07 PET=5. 3008+06 G H S = 1 . 4018+07 8L8C=1. 533E+M( HELEC-b. 6( bE+M.. 
nTH =5.724E+05 TDT=5.268E+07 
TPTAL AIR RESIDUALS - 8XTRflCT IDN CLBSJ ^.^ _. ^,, ., .-,-,p ,-,, ,-.n-4 ^£7E+0fl 
PAPT=6.3528 + 00 NDX =4 .3648 + 01 SDX =1.11«E+MM H L = 5 . - ( ^ E - M l L D - 4 . , <.cE+MJ 
ft|.D =4 .03 f lF -01 PACD=1.912E-04 HM8T=2.55SE-0c: 
TDTRL SPLIDS - EXTPRCTIDNCLBSJ 
SOI TDS= 3 3 8 7 4 . 2 
J^!4,:'T'' ' ' ' ' O ^ ' G ^ T 2 4 E - 0 2 ' ' I S S = 1 440E+00 SFIDE=3.326E-04 FLID8=9.557E-04 
TFF = " p - E - O - S F E = 7 4 3 9 i - 0 3 ZN =1 .474E-04 PB =2.281E-Ci4 MN ^3.i.'^^E-iJ 
COD =2:Vf l58+00 CU = o : o TDS=6.8468+00 EDD =1 .3218+00 HMET =3.9b6E-M4 

S T ^ H : ; 5 F + o r € v " j : 4038 -01 SOX=4.3218+00 HC =6.2738+00 CD=£.349E+01 
G F r = 7 : 3 2 8 8 - 0 2 PFL = 2 : 9 9 0 8 - 0 2 RMM=2.8528-02 HM8T=4.4268-01 ALD=1.M658-My 
npi3 =5 ! H568+ 0 0 SF I D8=3. 0878+0 0 
TOTRL SOLIDS - MFGCLBSJ 
SOLIDS= 6 1 7 . 2 

?P7nE:kJ:-;T -̂« 'E:U.E=I;,=.I-(..- T, ^.., z« .. .|,|-.,| - ™ : - - | - ^ 
;i. :i:;S^:S: SS, :; ':4.«-« HS^4:i:<i-(.i ™ ..;.«' «-=•:'•» 
HI = 0 . 0 DTH . = 0 . 0 

^Sr=7'32;F:y'p8?:4:27^8l05' GRS=1. 3788+06 8LEC=1. 6598+06 H8LEC=0. 0 
OTH =2.9'^4E+05 T0T=4.497E+M6 



Table B.194 Small Auto, Ni/Zn EV Energy and Res idua l s , 
1990, Technology Set C 

TOTfll. BTI.I EY FUEL TYP8 
C0AL=1.7138+07 P8T=5.5878+06 GAS=1.b£48+07 ELEC=1.598E+07 HELEC=S.91lE+05 
OTH =2.896E+05 TDT=5.735E+07 
TOTAL AIR RESIDUALS - EXTRACTIDNCLBSJ 
PAPT=6.7238+00 HOX =4.4218+01 SDX =1.1268+00 HC=3.7368-01 CD=4.7778+00 
ftl. n = 4 . 0 5 1 8 - 0 1 DACD=1 .976E-04 HMET = 1 . 789E-02 
TOTAL SDLIDS - EXTRACTIONCLBSJ 
SOLIDS= 31720 .8 
TOTAL MflTEP RESIDUALS - EXTRACTIDNCLBSJ 
CYAN=0. fl OJ!.G=6.561E-03 TSS=1.433E+00 SFIDE = 0 .0 FL IDE=9 .475E-04 
TFE =1.3 f l4E- f l2 DFE=7.540E-03 ZN =3 .425E-06 PB =2 .650E-06 MN =3 .742E- f l 3 
COD =2.1178+00 CU = 0 . 0 TDS=7.165E+00 BDD =1.366E+00 HMET =5 .147E-04 
ARS =0 . f l CD = 0 . 0 
TOTAL AIR RESIDUflLS - MFGCLBSJ 
F'flRT=7.924E+00 NOX =2.459E-01 SDX=3.694E+00 HC =6.842E+00 CO =2.3aflE+01 
HFL =7.511E-02 PFL =3.137E-02 flMM=2.933E-02 HM8T=3.2598-01 flLD=l.0658-08 
ORG =5.617E+ fl 0 SFIDE=3.285E+ 0 0 
TDTflL SOLIDS - MFGCLBSJ 
S'DLIDS= 559.6 
TOTAL MATFR RESIDUALS - MFGCLBSJ 
AMM =1.174F-fll CYAN =2.050E-02 DicG =2. 141E-02 PHEN=3. 163E-03 TSS =4.66flE-fll 
SFTDE=2.245E-04 FLIDE=5.647E-02 TI =0.0 ZN =1.089E-03 NITR=8.67flE-fl3 
PB =6.3508-05 MN =0.0 CDD =1.806E-02 RL =5.747E-03 CU =1.64£E-fl5 
TDS =4.563E-01 BDD =1.573E-02 HMET=9.494E-02 MD =0.fl RRS =fl fl 
NT =0.0 DTH =7.113E+00 
TOTRL ERTTERY BTU BY FUEL TYPE 
COflL=l.349E+06 PET=6.391E+05 GAS=3.43flE+06 EL8C=2.0768+06 H8LEC=fl fl 
OTH =1.206E+fl4 TOT=8.328E+06 



Table B.195 Small Auto, Pb/Acld EV Energy and Res iduals , 
2000, Technology Set C 

TPTRL BTU EY FUEL TYPE 
CDRI. = 1 .430E + 07 PET=6. 056E+06 GRS=1. 737E+M7 
PTH =5.157F+05 TPT=5.559E+07 
TPTRL RTP RESIDURLS - EXTRRCTIPNCLBSJ 
PRPT=6.11flF+0 fl NOX =3.965E+01 SDX =1 .18 OE+0 0 
ftLii = 4 . 4 4 9 E - 0 1 DflCD=l . 123E-CI4 HMET=2. 016E-02 
TOTflL SDLIDS - EXTRflCTIONCLBSJ 
SDLIDS= 3 0785 .6 
TOTflL MflTER PFSTDIlflLS - EXTRACTIONCLBSJ 
r:YRN=0.0 DftG=l . 460E-02 TSS=1.531E+00 
TFE = 1 . 1 6 7 8 - 0 2 DF8=6.7498-03 ZN = 1 . 3 7 5 8 - 0 4 
CDD =2 .3278+00 CLI = 0 . 0 TDS=S. 9268+00 
ftps = 0 . f l CD = 0 . 0 
TOTRL RIR RESIDUflLS - M8GCLBSJ 
PftPT=8.3 fl28+ 0 fl NOX = 2 . 9 5 8 8 - 0 1 
GFI = 1 . 1 6 9 8 - 0 1 PEL = 1 . 9 1 9 8 - 0 2 
nPG =6.4268+00 SFID8=1.9258+00 
TOTflL SDLTDS - MFGCLBSJ 
SDLTDS= 612.7 
TDTRL MRTER RESIDLIRLS - MFGCLBSJ 
RMM =1.05 0E-01 CYRN =1.837E-02 
^FTDF=2.312E-04 FLIDE=8.192E-02 
PB =1.0Ci9E-04 MN =0.M 
TD*: =1 124E + 0fl BDD =2.3fl2E-02 
HI =0.0 DTH =0.0 
TPTRL BRTTERY BTU EY FUEL TYPE 
C0RL=6.6738+05 PET=3.832E+05 GH 
OTH =2.702E+05 TDT=4.128E+06 

ELEC=1.589E+07 HELEC=1.274E+06 

HC=3.0378-01 CD=4.578E+00 

SFID8=3.1118-04 
PB =2.1318-04 
BDD =1.4248+00 

8LID8=1.0548-03 
MN =3.359E-03 
HMET =4.1838-04 

SDX=4. '3688+00 
RMM=1.9Cr98-02 

HC =9 
HM8T=4 

,0338+00 
. 1318-01 

CO =2.152E+01 
RLD=1.065E-08 

DS:G =2. 187E-02 
TI =0.0 
CDD =2.34OE-02 
HMET=4.076E-02 

PHEN=2.884E-03 
ZN =1.28IE-03 
RL =9.149E-03 
MD =0.0 

TSS =3.663E-01 
NITR=S.653E-03 
CU =2.614E-05 
RRS =0.0 

1.3248+06 8L8C=1.4828+06 H8L8C=0.0 



Table B.196 Small Auto, Ni/Zn EV Energy and Res idua l s , 
2000, Technology Set C 

TOTfl l . BTU PV FUFL TYP8 
C D A L = 1 . 6 4 5 F + 0 7 P 8 T = 6 . 8 2 1 8 + 0 6 G f l S = 2 . 1 3 5 8 + 0 7 8 L E C = 1 . 8 0 7 E + 0 7 H 8 L 8 C = 2 . 2 1 1 8 + 0 6 
nTH = £ . . 7 7 3 8 + 0 5 7 0 7 = 6 . 5 6 5 8 + 07 
TOTAL flIP RESIDUALS - 8XTRACTT0HCLES) 
P f lRT=6 .94 ;3F+00 MOX = 4 . 1 5 7 8 + 0 1 SOX = 1 . 2 2 3 8 + 0 0 H C = 3 . 2 6 9 8 - 0 1 C D = 4 . 7 7 5 8 + 0 0 
fll D = 4 . 5 - 3 3 F - 0 | nACr i= l . 2 5 3 E - 0 4 HM8T= 1 . 5 S 0 8 - 0 2 
TOTflL SPL IDS - 8XTPACT IDN CLBS;. 
SnLTDS= £ 9 7 6 7 . 7 
TDTAL MATEP P E S I D U A I S - EXTRACTIDNCLBSJ 
CVAN=f l . f l D : : iG=9 . t ' 97E-03 TSS= 1 . 5 7 1 E+OO S F I D E = 0 . 0 F L I D E = 1 . 0 7 6 E - 0 3 
TFF = 1 . 2 2 4 8 - 0 2 D F 8 = 7 . 0 3 0 8 - 0 5 ZN = 2 . 9 1 ' 3 E - 0 6 PE = 2 . 2 5 8 E - 0 6 MN = 3 . 5 2 3 E - 0 3 iH 
COD =2 .4 04E+0 0 CU = 0 . 0 TDS=9.804E+00 BDD =1.5£6E+00 HMET = 6 . 0 5 7 E - 0 4 -^ 
ARS =0. 0 CD =0. 0 
TOTfll flTP RESTDUALS - MFGCLBS) 
PftPT=9.3868+00 NDX = 3 . 1 6 9 8 - 0 1 SDX=1. 115E + 01 HC =1.042E + 01 CD =2 .255E + fll 
i-FL =1 .238E-01 PFL = 2 . 2 4 9 8 - 0 2 AMM=2.087E-02 HMET=4.418E-f l l ALD=1.065E-0a 
OPG =6.381E+0f l SFIDE=2.295E+00 
TOTAL SDLIDS - MFGCLBSJ 
SDl IDS= 5 9 0 . 7 
TOTAl MATFP RESIDUALS - MFGCLBSJ 
AMM = 1 . 1 0 2 F - 0 1 CYAN = 1 . 9 2 7 8 - 0 2 DSvG = 2 . 3 3 9 E - 0 2 P H E N = 3 . 0 1 S 8 - 0 3 TSS = 5 . 7 3 1 8 - 0 1 
S F T D F = 2 . 3 9 f l E - f l 4 F L I D E = 8 . 6 4 7 E - M 2 T I = 0 . 0 ZN = 1 . 1 2 6 E - 0 3 N I T R = 8 . 9 7 3 E - 0 3 
PE = 6 . 5 1 1 E - 0 5 MN = 0 . 0 COD = 2 . 4 3 2 E - 0 2 AL = 9 . 6 9 9 E - 0 3 CU = 2 . 7 7 1 E - 0 5 
TDS = 7 . 0 f i : 3 E - 0 1 BDD = 2 . 6 9 8 E - 0 2 H M E T = 8 . 3 4 1 E - 0 2 MD = 3 . 9 9 3 E - 0 4 flPS = 0 . 0 
NT = 0 . 0 OTH = 9 . 7 4 1 E + O O 
TDTflL PflTTEPY BTU BY FUEL TYPE 
C 0 f l L = 1 . 9 i 3 3 F + f l 6 P E T = 8 . 7 6 3 E + 0 5 G A S = 4 . 5 9 7 E + f l 6 8 L E C = 2 . S 8 1 E + 0 6 H E L E C = 8 . 6 0 7 E + f l 5 
OTH = 1 . 6 £ 6 E + 0 4 T 0 T = 1 . 1 4 6 E + 0 7 



Table B.197 Medium Auto, Pb/Acld EV Energy and Residuals, 
1990, Technology Set A 

G A S = 2 . 0 6 3 8 + 0 7 

-TIDNCLBS: ' 
T S S = 1 . 7 8 8 8 + 0 0 
ZN = 2 . 7 3 2 8 - 0 4 
T D S = 1 . 0 5 6 8 + 0 1 

TDTRL BTIJ PY FUEL TYPE 
C 0 A L = 1 . 9 1 5 F + 0 7 P E T = 7 . 3 2 5 E + 0 6 
OTH = 8 . 9 4 6 8 + 0 5 T D T = 7 . 1 1 1 8 + 0 7 
TOTf lL flip RESIDUf lLS - EXTPRCTIDNCLESJ 
p f t P T = 7 . 7 8 6 E + 0 0 NDX = 4 . 8 8 6 8 + 0 1 SDX = 1 . 3 6 9 8 + 0 0 
R I D = 5 . f l 7 3 8 - f l l O f l C D = l . 8 2 8 8 - 0 4 H M e T = 4 . 1 5 1 8 - 0 2 
TOTflL SDL IDS - 8XTP f lCT I0NCLBSJ 
S D L I D S = 3 9 7 7 3 . 8 
TOTflL MflTER RESIDUf lLS - EXTRRC 
r: V R N = 0 . 0 0 ft- G = 2 . 4 2 6 E - 0 2 
TFE =1.4398-02 D88=8.3198-03 
CDD =2.6528+00 CU =0.0 
ftPS =0.0 CD =0.0 
TDTf lL flip R8SIDI-IALS - MFGCLBSJ 
p f t P T = 1 . 0 2 08+ 01 NOX = 5 . 4 7 9 8 - 0 1 
G8L = 1 . 1 4 1 8 - 0 1 PFL = 3 . 2 4 1 8 - 0 2 
nPG =7.5428+00 SFID8=4.1948+00 
TDTAL SOLIDS - MFGCLBSJ 
SDLIDS= 819.8 
TDTflL MRT8R R8SIDUflLS - MFGCLBSJ 
flMM =1.2958-01 CYflN =2.2638 
SEID8=2.6428-04 FLIDE=8.61OE 

MN =0.0 
EOD =2.834E-02 
DTH =0.0 

ELEC= 135E+07 HELEC=1.313E+06 

HC=4.OOlE-01 Ca=5.495E+00 

SFTD8=6. 
PB =4. 
BDD =1. 

::45 8-04 
E-04 
E+OO 

FLIDE=1. 
MN =4. 
HMET =6. 

12E-03 
348-03 
52E-04 

SDX=6.463E+00 
flMM=2.843E-02 

HC =1.11 
HNET=8.22i 

4E+01 
2E-01 

CD =2 
RLD=1 

.64 

. 0 
9E+01 
5E-0S 

-0£ 
-02 

PE =1.523E-04 
TDS =1.842E+00 
HI =0.0 
TDTRL BRTTERY BTU BY 8U8L TYP8 
COAL = 1.43 08+06 P8T=7.3 068+05 
nTH =5.199E+05 TOT=7.883E+06 

DS:G 
TI 
CDD 

=c:.b 
= 0. 0 
=3.826E 

E-0£ 

M£ 
HM8T=8.877E-0£ 

GAS=£. 54E+ 06 ELEC 

PHEN=3.531E-03 
ZN =1.7Ci9E-03 
RL =1.998E-0£ 
MD =0.0 

TSS =5.456E-01 
NITR=1.049E-02 
CU =5.7OSE-05 
RRS =0.0 

=2.8468+06 HELEC=0.0 



Table B.198 Medium Auto, Ni/Zn EV Energy and Residuals 
1990, Technology Set A 

TOTAL BTII BY FUEL TYP8 
C 0 A L = 1 . 9 3 7 8 + 0 7 P 8 T = 7 . 9 4 4 8 + 0 6 G A S = 2 . 4 8 2 8 + 0 7 8 L E C = 2 . 2 0 8 E + 0 7 H E L E C = 1 . £ 5 7 E + 0 6 
OTH = 3 . 8 0 9 8 + 0 5 T 0 T = 7 . 7 4 2 8 + 0 7 
TDTAL R IR RESIDUf l l S - EXTRACTIONCLBS) 
P A R T = 8 . 6 0 7 8 + 0 0 NDX = 5 . 0 6 1 8 + 0 1 SOX = 1 . 5 2 4 8 + 0 0 H C = 3 . 8 9 7 8 - 0 1 C D = 5 . 8 7 4 8 + 0 0 
RLD = 5 . 7 6 5 8 - 0 1 0 A C D = 1 . 3 3 9 8 - 0 4 H M 8 T = 1 . 9 9 2 8 - 0 3 
TOTAL SDL IDS - 8XTRACTIDNCLESJ 
SDLTDS= 3 6 3 1 8 . 6 
TDTAL MAT8P R8SIDUALS - 8XTRACTIDNCLBSJ 
CYAN=0. 0 DS.G=1 . £ 1 8 8 - 0 2 TSS=1 . 9 6 1 8 + 0 0 SF ID8 = 0 . 0 F L I D 8 = 1 . 3 5 0 8 - 0 3 
TFE = 1 . 4 9 1 E - 0 2 D F E = 8 . 6 1 9 E - 0 3 ZN = 3 . 5 2 6 E - 0 6 PB = £ . 5 7 4 E - 0 6 MN = 4 ! £ - 9 1 E - 0 3 
CDD = 3 . 0 1 5 8 + 0 0 CU = 0 . 0 T D S = 1 . 2 3 1 8 + 0 1 BDD = 1 . 9 1 4 8 + 0 0 HM8T = 7 ! 6 2 8 8 - 0 4 
APS = 0 . 0 CD = 0 . 0 
TDTAL ATR RSSIDUALS - MFGCLBSJ 
PART = 1.0628+01 NOX =3.9778-01 SDX=1.4028+01 HC =1.303E + fll CD =2 75'5E+01 
HFL =1.0938-01 PFL =1.9658-02 RMM=2.3358-02 HMET=5.597E-01 RLD=1.fl65E-fl8 
ORL-. = 8 . 0 0 1 E + 00 S 8 T D 8 = 2 . 8 8 8 8 + 0 0 
TDTRL SDL IDS - MFGCLBSJ 
SOLIDS= 6 9 6 . 5 
TDTflL I.IATER RESIDUALS - MFGCLBSJ 
ftMM = 1 . 3 4 1 8 - 0 1 CYAN = 2 . 3 4 7 8 - 0 2 D?,G = 2 . 9 3 0 8 - 0 2 P H E N = 3 . 6 a 5 E - 0 3 TS^ =7 3 2 7 E - 0 1 
- F T D F = 2 . 9 9 6 F - C i 4 F L I D E = 8 . 5 2 1 E - 0 2 T I = 0 . 0 ZN = 1 . 4 4 £ E - 0 3 N I T P = 1 . 1 5 0 8 - 0 2 
PB = 8 . 3 1 3 8 - 0 5 MN = 0 . 0 CDD = 3 . 8 8 6 E - M 3 AL = 1 . 9 1 3 E - f l £ Cl I = 5 . 4 6 5 E - f l 5 
TDS = 8 . 9 1 9 E - 0 1 BDD = 3 . 3 9 2 E - f l £ H M E T = 1 . 0 5 3 E - 0 1 MD = 0 . 0 flR-7 = f l 0 
NT = f l . f l DTH = 1 . £ 3 6 E + 0 1 
TOTfl l . Ef lTTEPY ETU EY ELIEL TYPE 
COfll = 3 . 0 2 2 E + 0 6 P E T = 1 . 0 5 1 E + 0 6 G f lS=5 .530E+ i : i 6 E L E C = 3 . •928E+06 HELEC = 0 fl 
DTH = £ . 0 4 5 8 + 0 4 T D T = 1 . 4 9 4 8 + 0 7 



Table B.199 Medium Auto, Pb/Acid EV Energy and Residuals, 
2000, Technology Set A 

TDTf l l 
CDfll-= 
OTH =1 
TOTAl 
PART = i 
ALD =' 
TOTAL 
S O L I D 
TDTRL 
CYRN= 
TFF = 
CDD = 
flpS = 
TDTf lL 
pf lPT = 
G8L = 
ORG = 
TOTflL 
SOL I D 
TDTf lL 
AMM 
- 8 T D8 
PB 
TDS 
NT 
TOTRL 
CDAL = 
OTH = 

BTII BY FUEL TYPE 
1 . 4 9 9 8 + 0 7 P E T = 6 . 4 0 4 E + 0 6 GA 
6 . 53;3E + 05 T D T = 6 . 275E+M7 

ATP RESIDUALS - EXTRRCTIDNCLBS 
(:._.=;a.HF + Ofl NOX = 3 . 9 4 7 E + 01 SDX 
5 , 0 1 6 F - 0 1 O R C D = 9 . 8 7 5 E - 0 5 HMET 

SDLIDS - EXTRRCTIDNCLESJ 
S= 3 1 5 0 7 . 7 

MflTEP PESTDURLS 
fl.fl Df|.G=l 
1 . O 0 7 E - O 2 DFE=3 
2 . 6 2 5 E + 0 f l CU =0 
fl.fl CD =0 

RTP RESIDUf lLS -
9 . 1 3 1 E + 0 0 NOX =3 
1 . 3 7 3 E - 0 1 PFL = 1 
9 . 0 3 flE+0 0 S F I D E = 2 

SOLIDS - MFGCLBSJ 
6 6 7 . 1 

MRTER RESIDUflLS -
6.9:36E-03 CYflN =1 
2.762E-04 FLIDE=2 

04 MN =0 
01 BOD =8 

OTH =0 
ETU EV FUEL 

;:=1. 9488+07 8L8C=1.'9678+07 H8L8C=1 . 207E+06 

.296E+0 0 

.457E-02 
HC=3.063E-01 CD=4.76SE+00 

- EXTRflCTIDNCLESJ 
.017E-02 TSS=1.640E+00 
.614E-03 ZN =1.564E-04 
.0 TDS=5.512E+00 
. 0 
MEGCLESJ 

=3. 00,48-01 
.35'lE-02 
. 135E+00 

SFIDE=4. 
PB =2, 
BDD =1. 

007E-04 
475E-04 
601E+OO 

FLIDE=6 
MN =3 
HMET =1 

. 408 

. 341 

.631 

SDX=4. 
RMM=1. 

975E+00 
765E-02 

HC =1 
HMET=5 

.156E+01 

.304E-01 
CD = 
RLD= 

. 151E 

. 065E 

E-04 
8-03 
E-04 

+ 01 

=1.1458-
=9.163E-
= 0. fl 
BRTTERY 

MFGCLBSJ 
.44 08-03 
.0628-02 
. 0 
.85IE-03 
. 0 

TYPE 

Dft.:G =1. 
TI =0. 
CDD =1. 
HMET=4. 

134E-02 
0 
765E-07 
522E-02 

PHEN=2.626E-04 TSS 
ZN =1.369E-03 NITR 
flL =0.0 CU 
MD =0.0 RR 

= 1. 1 
=9. 0 
0. 0 
0. 0 

OSE-01 
04E-03 

1.01IE+06 
3. 336E + i:i.5 

PET= 
TDT= 

, 346E+05 
, 043E+06 

GRS 1.3578+06 8LEC=1.887E+06 HELEC=0.0 



Table B.200 Medium Auto, Ni/Zn EV Energy and Residuals, 
2000, Technology Set A 

Gf lS=2 . 3£7E + 0.̂  
TDTfl l ETII BY FUEL TYPE 
CDfl l . = 1 . 7 7 0 8 + 07 PET = 7 . 031E 
OTH = 3 . 5 £ 9 F + 0 5 T 0 T = 7 . 3 3 5 E + 0 7 
TOTflL RTR RESIDURLS - EXTRACT IONCLBSJ 
P A R T = 7 . 3 £ 6 8 + 0 0 NOX = 4 . 0 9 3 8 + 0 1 SOX =1 
ALD = 5 . 1 5 7 8 - 0 1 D f l C D = 1 . 0 7 £ 8 - 0 4 HM8T=1 
TOTflL SOLIDS - EXTPf lCTIDNCLBSJ 
SDL IDS= £ 9 4 7 5 . 5 
TDTflL MflTER PESIDUf lLJ 
r :Vf lN=f l . 0 Oi:'>G=.: 
TFE = 1 . 0 4 5 E - 0 £ DFE=:: 
COD = £ . 6 ' 9 8 E + 0 0 CIJ =C 
APS = 0 . 0 CD = 0 . 0 
TOTAL ATR RESIDUALS - MFGCLE 
PAPT=1.0068+01 NOX =3.19£E 
GFL =1.4£6E-01 PFL =1.5£6E-0£ 
OPG =8.95£E+00 SFTDE=£.469E+00 
TOTAL SDLIDS - MFGCLBS) 
SDLIDS= 619.1 
TDTAL MflTER RESIDUALS - MFGCLBS: 

E L E C = 2 . £ 0 5 E + 0 7 HELEC=1.255E+06 

555E+0 0 
?'24E-02 

HC= 196E-01 CD=4.92SE+00 

- EXTRACTIONCLESJ 
234E-03 TSS=1/673E+00 SFIDE=M.O 
7'21E-03 ZN =2.6408-06 PB =2.1228-06 
0 TD:S=5.6628+0 0 EDD =1.7058 + 00 

-01 SDX=1.2228+01 
AMM=1.884E-02 

HC =1, 
HMET=4. 

295E+01 
917E-M1 

FLIDE= 
MN 
HMET = 

CD = 
ALD= 

.471E 

. 467E 

. 120E 

:i4 
-03 
04 

.231E+ 

.065E-
01 

AMM =7.250E-03 
-FTDE=2.865E-fl4 
PB =6.747E-fl5 
TDS =2.744E-01 
NI =0.0 

CYflN =1.483E-03 
FLIDE=2.139E-02 
MN =0.0 
BDD =1.0 04E-02 
DTH =1.085E+01 

TDTfll EflTTEPY BTU BY FUEL TYPE 
COflL =2.9S3F+ 06 
OTH =1.834E+04 

O&G =1.173E-02 
TI =0.0 
CDD =1.765E-07 
HMET=9.108E-02 

PET=8.582E+05 GflS=4.546E+06 ELEC 
TDT=1.315E+07 

PHEN=2.717E-
ZN =1.166E-
flL =0. 0 
MD =0.0 

::=3.525E + 06 

-04 TSS =3.163E-01 
-03 NITR=9.291E-03 

CU =0.0 
RRS =0.0 

H8L8C=0.0 



Table B.201 Medium Auto, Ll /S EV Energy and R e s i d u a l s , 
2000, Technology Set A 

TOTAL 
CDRL = 
OTH 
TDTRL 
PRPT= 
RLD = 
TDTfll 
sni. ID 
TDTRL 
CYRN= 
TFF = 
COD = 
flRS = 
TOTfll 
PflRT= 

GFL = 
ORG = 
TDTflL 
SOL I D 
TDTf l l 
RMM 
S F I D F 
PB 
TDS 
NT 
TDTRL 
CORL = 
PTH = 

G R S = 2 . 2 3 2 E + 0 7 E L E C = 2 . 4 6 4 E + 0 7 H E L E C = 2 . 2 0 3 E + 
BTU EY FUEL TYPE 

1 . 7 1 6 E + 0 7 P E T = 6 . 4 8 6 E + f l 6 
4 . f l f l 5 E + 0 5 T O T = 8 . 3 7 1 E + 0 7 

RTP RESIDUf lLS - EXTRRCTIDNCLBSJ _ ^ S 4 1 F + 0 0 
•7 o q 7 E + 0 0 NDX = 4 . 9 f l 7 E + 0 1 SDX = 1 . 3 8 8 E + 0 o H C = 5 . 8 ( . 4 E - 0 l C D - . . . - . 4 1 E + M 0 

^ , . l = i 9 E - f l 1 O f l C D = 1 . 5 2 9 E - 0 4 H M E T = 9 . 4 1 4 E - 0 3 

S D L I D S - EXTPf lCTIDHCLBSJ 

':«TEf?EliB..«LS ; J ^ I ™ " J ™ ; i ' ; J , , , „ ,E,„E.5.,,5E-.4 ffDE.4.4l7E 

l-k^. ^f^^ ?s;:l:IJ«;:5 Ŝ. :f:Sl:S "^. :t:JKI 
6 . f l 7 5 E - f l 7 CD = 6 . 5 6 M E - 0 O 

• l " 1 ^ 6 E + o ! " NOV " = 2 : 9 4 6 E ! f l l S D X = 3 . 4 8 2 E + 0 0 HC = 1 . 1 £ 0 E + 0 1 C D = 2 . 6 7 0 E + 
; 2 : ; 7 t E - f l l P F L = 1 : 0 7 ^ 8 - 0 1 flMM=8.2418-01 H M 8 T = 7 . 8 3 7 8 - 0 3 H L D = 1 . M 6 5 E 
ft!':j47F+0fl SE I D 8 = 2 . 3 6 1 8 + 0 0 

SOL IDS - MFGCLBSJ 
:= 7 5 8 . 8 
MflTFP P8SIDLI f lLS - MFGCLBSJ 

= 8 . 6 9 9 8 - 0 3 CYflN = 1 . 7 1 9 8 - 0 3 
=3 42=18-04 F L I D E = 2 . 7 7 7 E - 0 2 
= 7'.f t .q,KE-fl5 MN = 1 . 8 5 5 E - 0 5 

= p . - q p F _ f l l EDD = 8 . 3 2 9 E - 0 3 

=1 flfl6E-fl5 OTH = 0 . 0 

, ^ : I I ^ : 0 6 ' ' P E ? = 3 : 1 6 7 E I O 5 ' G f l S = 3 . 6 0 4 E + 0 6 E L E C = 6 . 1 3 2 E + 0 6 H E L E C = 9 . 4 8 5 E + 

6 . 6 2 08+ 04 T 0 T = 2 . 3 6 6 E + 07 

06 

D«,G =1.388E-02 
TI =6.4 04E-05 
CDD =1.765E-07 
HMET=4.99'9F-0£ 

PHEN=3.£lSE-04 TSS =1.81 
ZN =1.39 3E-03 NITR=1.OS 
RL =0.0 CU =0. 0 
MD = 4 . 4 0 1 E - M 4 RRS =1.85 

•0:3 

• 03 
-04 

01 
OS 

6E-01 
8E-0£ 

58-06 



Table B.202 Medium Auto, Pb/Acld EV Energy and Res idua l s , 
1990, Technology Set B 

TOTflL BTIJ BY FUFL TVP8 
C:OflL=l .7298+07 PFT=7. i31 98+06 GRS=2. 2368+07 ELEC=2. 254E+07 HELEC=1 . 48:3E+fl6 
OTH =9.£f l f lF+05 T0T=7.279E+07 
TOTflL flip RESIDUflLS - 8XTRflCTTDNCLBS) 
PflPT=6.90(^F + flO NOX =4.1088 + 01 SDX =1.2388+00 HC=3.4168-01 CD=4.7718+00 
AID = 4 . 6 8 6 8 - 0 1 DACD=1.5558-04 HM8T=3.9528-02 
TDTAL SOLIDS - EXTRflCTIONCLBSJ 
SDLIDS= 34 051.£ 
TOTflL MAT8P RESIDUALS - EXTRACTIONCLBSJ 
CVAN=o.O O.':iG=1.5l3E-0£ TSS=1 .565E + 00 SFI DE=5.85£E-04 FL I DE=6. i l43E-f l4 
TFE = I . f l 4 8 8 - 0 £ DFE=5.439E-03 ZN =£ .269E-04 PB =3 .602E-04 MN = 3 . 4 7 £ E - 0 3 
rOD =2.4518+00 CU =0.0 TDS=5.1498+00 BDD =1.5478+00 HM8T =3.1288-04 
ftps =fl. 0 CD =0.0 
TOTflL ATP P8SIDI,iALS - MFGCLBSJ 
PART=9.5338+00 NOX = £ . 8 8 9 8 - 0 1 SDX=5.8678+00 HC =1 .15£8+01 C D = £ . £ 3 1 E + 0 1 
inFL =1 .261E-01 PFL =2 .32£E-0£ AMM=£.418E-02 HMET=7.7f l lE-01 ALD=1.065E-08 
OR'-. =8 . A 0£E+ 0 0 SF I DE=4. 0'=i5E+ 0 0 
TOTAL SDLIDS - MFGCLBSJ 
SDLIDS= 747 .9 
TDTAL MflTER RESIDUflLS - MFGCLBSJ 
flMM = 7 . 2 7 3 F - 0 3 CYAN =1 .367E-03 DtG =1 .155E-02 
SFIDE=2.857E-04 FL I DE=2.f l34E-02 T I = 0. 0 
PE =i.s-!A9F-04 MN = 0 . 0 CDD = 1 . 7 6 5 E - 0 7 
TDS =1.275E+00 EDD =8.74'98-03 HM8T=8.6678-02 
NI =0.0 DTH =0.0 
TPTRI BRTTERY BTU EY FUFL TYP8 
CDRL=1.1538+06 P8T=7.3348+05 GflS=2.334E+06 ELEC=2.705E+06 HELEC=fl 
DTH =4.963E+f l5 TDT=7.424E+06 

PHE 
ZN 
HL 
MD 

N=2.64OE-04 
=1.4818-03 
= 0. 0 
= 0. 0 

TSS =1.7168-01 
NITR=9.028E-03 
CU = 0,0 
RRS =0.M 



Table B.203 Medium Auto, Nl/Zn EV Energy and Residuals, 
1990, Technology Set B 

HC = 

TDTRL BTLI EY FUEL TYPE 
C D A L = 1 . 7 1 5 8 + 0 7 P 8 T = 8 . 4 2 0 8 + 0 
PTH = 4 . 2 5 5 8 + 0 5 T D T = 7 . 9 8 9 8 + 0 7 
TOTAL A I R R8SIDIJALS - 8XTRACTIDN CLBSJ 
P f t p T = 7 . 6 4 5 F + 0 0 NDX = 4 . 2 4 5 8 + 0 1 SDX = 1 . 3 8 0 8 + 0 0 
A I D = 5 . 3 2 7 8 - 0 1 O f l C D = l . 1 3 2 E - 0 4 H M E T = 1 . 9 0 2 E - 0 2 
TOTAl SDLTDS - EXTRACTIDNCLBSJ 
s n i - I D S = 3 0 5 5 1 . 2 
TDTAl l.lflTFR RESIDUALS - EXTRACTION CLBSJ 
C V A N = 0 . 0 0 " . G = 2 . 4 3 0 8 - 0 3 TSS=1 . 7 3 0 8 + 0 0 S 8 I D 8 = 0 . 
TFF = 1 . 0 8 4 F - f l 2 D F F = 5 . 8 4 8 8 - 0 3 ZN = 2 , 5 2 3 8 - 0 6 PE = 2 . 
CPD = 2 . 7 8 7 8 + 0 0 Cl I = 0 . 0 T D S = 5 . 8 4 8 8 + 0 0 BDD = 1 . 
ftps = 0 . f l CD = 0 . 0 
TDTf lL R I R RESIDUf lLS - MFGCLBSJ 
p f l R T = l . 0 0 6 E + 0 1 NDX = 3 . 3 0 7 8 - 0 1 S D X = 1 . 
GFL = 1 . 2 8 9 8 - 0 1 P8 l = 1 . 4 0 ' t . 8 - 0 2 flMM=l. 
ORG =9.2468+00 38108=2.8008+00 
TnTflL SDLTDS - MFGCLBSJ 
SOLIDS= 632.7 
TOTRL I'lATFP R8STDURLS - MFGCLBSJ 
RMM = 7 . 5 2 0 8 - 0 3 CYflN = 1 . 5 3 3 E - 0 3 D&b = 1 . 2 2 8 8 - 0 2 
S F 1 0 8 = 2 . 9 7 1 8 - 0 4 F L I D 8 = 2 . 1 6 8 8 - 0 2 T I = 0 . 0 
PP = 7 . 0 8 8 8 - 0 5 MN = 0 . 0 CDD = 1 . 7 6 5 8 - 0 7 
TDS = 2 . 9 1 0 8 - 0 1 BDD = 1 . 0 4 3 8 - 0 2 H M 8 T = 1 . 0 0 7 8 - 0 1 
H I = 0 . 0 DTH = 1 . 1 6 O E + O l 
TDTfll EflTTEPY BTU EY FUEL TYPE 

GAS=2.691E+07 ELEC=2.391E+07 HELEC=1.517E+06 

:'38-01 CD=5. 1048+00 

u 
0288-06 

76'9E+00 

FLIDE 
MN 
HMET 

— • " ' * ^ . 

=3.4 

84E-C 
96E 
58E-C 

5'96E+01 
?76E-02 

HC =1 
HMET=5 

346E+0 
248E-0 

CD = 
RLD= 

2.31 
1. 06 

PHEN 
ZN 
RL 
MD 

=£.S15E 
=1.228E 
= 0. 0 
= 0. 0 

04 
-03 

TS 
NI 
CU 
RR 

TR=9 
= 0 

S =0 

8E + 01 
5E-08 

.415E-

. 79OE-

. 0 

. 0 

01 
03 

CDRL=2.243E+06 
OTH =1.408E+fl4 

PET = 
TnT = 

:'4E + 06 
:iE+07 

GRS=5.613E+06 ELEC=3.997E+06 HELEC=0.0 



Table B.204 Medium Auto, Pb/Acid EV Energy and Res idua l s , 
2000, Technology Set B 

TOTfll PTIJ .PV FUEL TVP8 
C 0 A L = 1 . 1 7 5 8 + 0 7 P 8 T = 6 . £ 3 4 8 + 0 6 G A S = 1 . 7 
OTH = 6 . 7 8 6 E + 0 5 T 0 T = 5 . 5 £ 4 E + 0 7 
TOTAL ATR R8SIDUf lLS - 8XTRf lCTIDNCLESJ 
piHPT=5. 81 48 + 00 NOX = 3 . 48 58 + 01 SDX = 1 
ALD = 4 . 4 ' 3 0 8 - 0 1 0ACD=8 . 0 6 5 8 - 0 5 Hf'1ET=£ 
TDTAL SOLIDS - EXTPACTIDNCLESJ 
SDLTTlS= £ 7 8 9 4 . 8 
TOTflL MATEP RESIDUALS 

58+07 E L 8 C = 1 . 7 5 9 8 + 0 7 H 8 L E C = 1 . 0 1 3 E + 0 6 

1578 8 + 0 0 
8 - 0 £ 

HC=£, j 8 - 01 C D = 4 . 2 3 0 8 + 0 0 

iSYAN=0. 0 n« G = 9 
T8F = 8 . a i 3 5 F - 0 3 DFF = 5 
COD = 2 . 3 4 9 8 + 0 0 CM =0 
flRS = 0 . 0 CD = 0 . 0 
TOTAL ATP R8SIDUf lLS - M!̂ G CLESJ 
P f l R T = 7 . 7 9 4 8 + 0 0 NOX = 2 . 6 9 2 8 - 0 1 
GFL = 1 . 0 7 1 F - 0 1 PFL = 1 . 0 5 2 8 - 0 2 
ORG =:3. 09 08+ 0 0 SF I D8 = 1 . 9 1 4 8 + 0 0 
TOTAL SDL IDS - MFGCLBSJ 
SDLTDS= 5 8 4 . 1 
TOTflL MflTFP R8SIDUflL 

- 8XTRACTIDNCLESJ 
2978-03 TSS=1.4668+00 SFIDE=3. 
2288-05 ZN =1.4528-04 PE =2. 
0 TDS=4.9348+00 BDD =1. 

6748-04 
2688-04 
433E+00 

FLID8=5 
MN =2 
HM8T =1 

SDX=4.4718+00 
flMM=1.4858-02 

HC = 1. 
HM8T=4. 

0 358+0 
8578-0 

1 CD =1. 
1 flLD=l. 

.7388-04 

. '9498-03 

.4628-04 

•9 028+01 
0658-08 

flMM =6.1648-03 CYAN 
•'•FI DF=2. 439E- 04 FL I DE= 1 . 
PB =1.04OE-04 MN =0. 
TDS =8.362F-01 EDD =7. 
NT =0.0 DTH =0. 
TOTAL BATTERY BTU BY FUEL 

MFGCLBSJ 
1.287E-03 

7S6E-02 
0 
943E-03 
0 
TYPE 

Dft:G =1. 

TI =0. 
CDD =1. 
HMET=4. 

015E-02 
fl 

765E-07 
053E-02 

PHEN=2. 
ZN =1. 
RL = 0. 
MO =0. 

329E-
24 OE-
0 
0 

04 T 
03 NITR 

CU 
RR 

9.91OE-02 
=S.141E-03 
= 0. 0 
= 0. 0 

cnfll.=7.444E+0": 
OTH =3. l49F + 0"= 

PET= 
TnT= 

:4.395E + 05 
4.6648+06 

L-'RS=1.4 558+06 8LEC=1 . 7278+06 HeLEC=0. 0 



Table B.205 Medium Auto, Nl/Zn EV Energy and R e s i d u a l s , 
2000, Technology Set B 

192E+0 0 
5 6 3 E - 0 2 

- EXTRACTIONCLESJ 
01 'SE-03 TSS= 1 . 4 9 6 E + 0 0 S F I D E = 0 . 

ZN = 2 . 1 8 7 E - f l 6 PE = 1 . 
TDS=5.071E+OO EOD = 1 . 

5E-03 

TOTAL BTU BY FLIEL TYPE 
C D A L = 1 . 3 7 2 E + 0 7 P E T = 6 . 8 7 6 E + 0 6 G R S = 2 . 1 6 2 E + 0 7 
OTH = 5 . 9 2 08+ 05 T 0 T = 6 . 4 8 6 8 + 07 
TOTflL RTR P8SIDIJRLS - EXTRACTION CLBSJ 
p ft P T = 6 . 5 4 5E + 0 0 NDX = 3 . 6 1 3 E + 0 1 SDX =1 
ftiri = 4 . 6 1 9 8 - 0 1 DACD=8. 7 8 3 8 - 0 5 HM8T = 1 
TOTflL SOL IDS - EXTRACTIDNCLESJ 
SOLTDS= 2 6 0 0 5 . 3 
TDTAL MATER RESIDUALS 
r:VflN=0. 0 0::';G=2 
TFE =9.224E-fl3 DFE=3.3 
COD =2.417F+00 CU =0.0 
ARS =0.0 CD =0.0 
TDTAL ATP RESIDUALS - MFGCLBSJ 
P f t p T = S . 6 2 9 8 + 0 0 NDX = 2 . 8 6 5 E - 0 1 
GFI = 1 . 1 1 5 E - 0 1 PFL =1 .19518 -02 
npG = 8 . 0 1 8 8 + 0 0 S F I D 8 = 2 . 2 2 6 8 + 0 0 
TOTAL SOL IDS - MFGCLBSJ 
SOLTDS= 5 3 9 . 6 
TDTAL MATFP R8SIDI-IALS - MFGCLBSJ 
ftMM = 6 . 3 9 9 8 - 0 3 CYAN = 1 . 3 2 6 8 - 0 3 

FLIDE=1.854E-02 
MN =0.0 
BDD =9.029E-03 
DTH =9.951E+OO 

ELEC= 006E+07 H8LEC=1.054E+06 

HC=2.792E-01 CD=4.374E+0 0 

75'9E-06 
528E+00 

FLIDE 
MN 
HMET 

=5.796E 
3.0618 
£.3328 

-04 
0 3 
04 

SDX=1 
AMM=1 

1128+01 
5838-02 

HC =1 
HM8T=4 

,1628+01 
5 038-01 

CD = 
ALD= 

1.9748+ 
1.0658-

01 
08 

:SFTDE=2.531E-04 
PP =A.fl94E-05 
TDS =2.477E-01 
N T = 0. 0 

D*:G =1 . 051 E-02 
TI =0.0 
CDD =1.765E-07 
HMET=8.270E-02 

TOTAl BATTERY BTII BY FUFL TYP8 
C0Al-=2. 1 328 + 06 P8T=8. 7128+ 05 GAS 
DTH =1.107E+04 T0T=1.217E+M7 

=4.519E+06 ELEC 

PHEN=2.410E-
ZN =1.055E-
RL = 0 . 0 
NO = 0 . 0 

:=3.524E+06 

-04 TSS = 2 . 8 7 7 E - 0 1 
-03 N ITR=8.413E-03 

CU = 0 . 0 
RRS = 0 . 0 

HELEC=0.0 



Table B.206 Medium Auto, Ll/Z EV Energy and Res idua l s , 
2000, Technology Set B 

TDTAL ETLI EV FUEL TYPE 

H T H ^ ^ l ' I ^ ' ^ r ^ r PET=6.403E+06 GAS=2. 018E + 07 ELEC=2. 172E+07 HELEC=1.867E+06 
OTH =4. 4'-H0F+ii5 T0T = 7. 33OE + 07 
TOTAL ATR PESIDLIALS - EXTRACTI DN Ci ES) 
^ r r ^ t " ^ ^ ' - ^ ^ - " " ' ^̂ nX =4.3548 + 01 SDX =1.25'SE+00 HC=5. 5718-01 CD=4.9168 + 00 
HLD =4.(;.£0E-01 DACD=l.£59E-04 HMFT=3. 45-^8-03 
TOTAL SDLTDS - EXTRACTIONC! BSJ 
SOLIDS= 3145£ .4 
TDTAL MRTER RESIDUALS - EXTRACTIDNCLBS) 
CVflN=0.0 Df^G=9.49£8-04 TSS = 1.5998 + 00 SF ID8=3.35 '98- f l4 FLIDE=4 0 3 ^ ^ - 0 -
TFF = 1 . 1 0 5 8 - 0 2 DFE=3.871E-03 ZN =£. 337E-Ci6 PB = 1 . ^ 5 3 8 - 0 6 MN = ^ ' ^ - F - 0 -

flRS : ^ ; 5658-0? c ; ^ : : ; ^ ; : | : o ^ ^ ^ ' ^ = ^ - ^ - ^ ^ ^ ^ ' ^ ' ^ ^ D = 1 . 4 7 S 8 + 0 0 HMET : I : 6 2 4 E : 0 4 
TOTAL ATP PESIDUAIS - MFG CLE'"") 

r P f ' - ! • • ' 4 ^ r o l PFi' ^^-t^^^-'l ^ D - = - ' 5 9 0 8 + 0 0 HC =1 .0008+01 C D = 2 . 3 6 5 E + 0 1 
inFL _ 1 . ^ 4 . F - i i l PFL =y .5 : i0b-0c ' AMM=7.530E-01 HMET=6 A44E-f l - ' A ID-1 fl(;-F fl.' 
nPG =8.014F+00 SFTDE=2.126E+00 •^•t .44t M.. HLD-1 . Ci.,...E-i-io 
TOTAL SOLIDS - MFGCLBSJ 
SDLIDS= 6 5 5 . 3 
TDTAL MATEP R8SIDUALS - MFGCLBSJ 

-04 TSS =1.6388-01 
-03 NITR=9.9088-0:3 

CU =0.0 
-04 RRS =1.7008-06 

5 GflS=3.098E+fl6 ELEC=5.204E+06 HELEC=8. 140E+Ci5 

RMM =7.6838-03 
S8ID8=3.0318-04 
PB =7.172E-05 
TDS =£.l55F-ot 
NT =1 .(;,'54F-05 

CYflN =1.5418-
FLIDE=2.395E-
MN =1.7OOF-
BOD =7.463E-
DTH =0.0 

TOTflL BflTTERY ETU BY FUEL TYPF 
COflL=2.115F+06 
OTH =6.8568+04 

PET=4.024E+05 
T0T=2.115E+07 

0'3 
02 
05 
03 

D&G =1. 
TI =5. 
CDD =1. 
HMET=4. 

.247E-02 

. 866E-05 
765E-07 
502E-02 

PHEN=2.S5SE 
ZN =1.268E 
flL =0. 0 
MO =4.03IE 



Table B.207 Medium Auto, Pb/Acld EV Energy and R e s i d u a l s , 
1990, Technology Set C 

TDTf lL 
CDRL=. 
OTH =' 
TOTRL 
PRRT=: 
ALD =' 
TOTAL 
SOL I D 
TOTRL 
CYflN= 
TFE = 
CDD =1 
RRS = 
TDTf iL 
pf lRT = 
GFL = 
ORG = 
TOTflL 
SDL I D 
TDTf lL 
flMM 
' : : F I D F 

PE 
TDS 
NT 
TOTfll 
CDR1.= 
OTH = 

BTIJ EV 
: . 0 6 8 F + 
' . '9 07E + 
RTP RE 
:. 0 7 3 8 + 
•i. 0 3 3 8 -
SOI. T DS 

;= 4 5 
MRTER 

1. fl 
. 6 1 9 8 -

? .63 f lE + 
1. 0 
R IR R8 

; i . 8 1 0 8 + 
j . 3 2 5 8 -
' • . 3 7 8 8 + 
SOLIDS 

8U8L TYPE 
17 PET=6.77 ' := '8+06 G f l S = l . 7 9 5 8 + 07 E L E C = 1 . 9 7 3 E + 0 7 HELEC=1 . 1 05E + M6 
15 T O T = 6 . 7 5 2 E + 0 7 
;TDI IAIS - EXTRf lCTIONCLBSJ 

00 NDX =5.4-= i2E+01 SOX = 1 . 3 9 9 E + 0 0 H C = 4 . 6 4 1 E - 0 1 C D = 5 . •H35E+M0 
01 O A C D = 2 . 4 5 0 E - 0 4 H M 8 T = 3 . 5 6 6 8 - 0 2 

- 8XTRf lCTIDNCLESJ 

=1.1978-
=4.646t-
=5.1558-

MAT8R 
1.4588 
2.7878 
1.3968 
1.3748 
;fl. 0 
EATT8P 
.0918+ 
-.4628 + 

d'rl'd. -. 
RESIDUfll S - EXTRACTIDNCLBS J 

OfG=l.S30F-0£ TSS=1.806E+00 S8ID8=4.9568-04 FLID8 
02 D88='='! 3618-03 ZN =£.1888-04 PB =3.3928-04 MN 
00 CU=0.0 TDS=8.6658+00 EDD =1.6538+00 HM8T 

CD =0.0 
SIDUALS - M8GCLBSJ . . 
00 NO'i<' =3 fl34F-fll SDX=5.8088+00 HC =8.0588+00 CD =d.9548 + 
0,3 PFL =3.8858-02 AMH=5.6378-02 HHeT=6.573E-01 ALD=1.0658-
0 0 S FID 8=3.9878 + 00 
- M8G CLESJ 

7'99.5 
RESIDUALS - MFGCLBSJ 
-01 CYAN =2.5458-02 
-04 FLID8=7.0078-02 
04 MN = 0.0 

+00 BOD =1.8228-02 
DTH = 0 . 0 

Y BTII EY 8L1EL TYPE ^ . . 
06 P E T = 6 . 3 6 4 E + 0 5 G A S = 2 . 0 5 3 E + 0 6 E L E C = 2 . 4 7 2 E + 0 6 HELEC=M.M 

T O T = 6 . 7 0 0 E + 0 6 

0 3 
0 3 
04 

.932E-
=1.664E-

1288-
HM8T=8.4378-02 MD =0.0 

D&G =2.63 58-03 
TI =0.0 
CDD =2.2668-02 

PH8N=:: 
ZN =1 
RL = : 

M3 
0 5 
03 

TS 
NI 
CU 
RR 

S =4.16 
TR=1.07 

2. 03 
0. 0 

01 
08 

98-01 
78-02 
78-05 



Table B.208 Medium Auto Nl/Zn EV Energy and Res iduals 
1990, Technology Set C 

G A S = 2 . 0 2 5 8 + 0 7 

CLBSJ 

8 L E C = 1 . 9 9 0 E + 0 7 H E L E C = 1 . 1 0 9 E + 0 6 

.94OE+OO 

TDTAL ETU EY FUEL TYPE 
CDAL=2.133E+07 pET=6.959E+06 
OTH =3.604E+05 T0T=7.144E+07 
TOTAL flip RESIDUflLS - EXTPflCTIDN 
PAPT=a.371F+00 NOX =5.498E+01 SOX =1.4MOE+00 HC=4.647E-01 CD 
ALD =5.036E-01 DACD=2.460E-04 HMET=2.236E-0£ 
TDTflL snilDS - EXTRACTIDNCLBSJ 
SDLIDS= 39447.7 

;:IDUALS - EXTRRCTIDN CLBSJ 
D & G = 8 . 1 9 1 E - 0 3 T S S = 1 . 7 8 1 E + 0 0 
D F E = 9 . 3 7 7 E - 0 3 ZH = 4 . £ 5 6 E - 0 6 
CU = 0 . 0 T D S = 8 . 9 1 S E + 0 0 
CD = 0 . 0 

MFGCLBSJ 
3.059E-01 SOX=1.09 OE+01 
3.911E-02 flMM=3.651E-02 

094E+00 

TDTRL MRTER R8 
CVflN=0.0 
TF8 =1.622E-02 
COD =2.631E+flO 
RRS =0.0 

S F I D E = 0 . 0 
PE = 3 . 2 
BDD = 1 . 6 

9 4 E - 0 6 
9 '9E+00 

FL IDE= 
MN 
HMET = 

. 1 7 8 E - 0 3 

. 6 5 4 E - 0 3 

. 4 2 7 E - 0 4 

TDTRL R IR PESIDUf lL 
p A R T = 9 . 8 7 3 E + 0 0 NOX =3 
GFL = 9 . 3 4 8 E - 0 2 PFL =3 
OPG = 6 . 9 8 2 E + 0 0 S F I D E = 4 
TPTf lL S P L I D S - MFGCLBSJ 
SDL IDS= 6 9 6 . 5 
TDTRL MRTER PESTDURLS -
flMM = 1 . 4 6 0 8 - 0 1 
- - F I D E = 2 . 7 S 8 E - 0 4 
PB = 7 . 8 9 3 E - 0 5 
TDS = 5 . 6 9 2 E - 0 1 
N I = 0 . 0 
TPTflL ERTTERY BTIJ 

HC = 
HMET= 

.528E+0 
103E-0 

0 CD = 
1 RLD= 

. 9 5 9 E + 0 1 
0 6 5 E - 0 8 

CDRI. = 1 . 6 9 9 E + 0 6 
DTH = 1 . 5 1 9 E + 0 4 

MFG CLBSJ 
CYRN = 2 . 5 4 9 E - 0 2 
F L I D E = 7 . 0 2 6 E - 0 2 
MN = 0 . 0 
BOD = 1 . 9 6 I E - 0 2 
DTH = 8 . 9 5 7 E + 0 0 

BY FIJEL TYPE 

D'iG 
TI 
CDD 

= 2 . 6 6 3 E — 0 2 
= 0 . 0 
= 2 . 2 4 6 E - 0 2 

H M E T = 1 . 1 8 6 E - 0 1 

PHEN= 
ZN = 
RL 
ND 

3 , 9 3 4 E 
1 . 3 5 3 E 
7 . 1 5 4 E 
0 . 0 

-03 
-03 
03 

TS 
NI 
CU 
RR 

TR 
=5.820E-01 
=1.078E-02 
=2.044E-05 
= 0. fl 

P E T = 8 . 048E+0 ' : 
T 0 T = 1 . 0 4 9 E + 0 7 

G R S = 4 . 3 1 9 E + 0 6 E L E C = 2 . 6 1 5 E + 0 6 H E L E C = 0 . 0 



Table B.209 Medium Auto Pb/Acld EV Energy and Residuals, 
2000, Technology Set C 

TDTfl l 
COflL= 
PTH =: 
TPTflL 
PflRT = 
flLD = 
TPTf lL 
SDL I D 
TDTflL 
CVflN= 

TFE = 
COD = 
flRS = 
TOTf l l . 
p f lPT = 
GFI. = 
ORG = 
TnT f l L 
SOLID 
TDTf lL 
flMM 
SFIDE 
PB 
TDS 
NI 
TOTfll 
CDR1 = 
OTH = 

H C = 3 . 7 4 2 E - M 1 CD= 

BTIJ BY FUEL TYPE 
1 . 7 7 9 F + f l 7 P E T = 7 . 5 £ 7 ' E + 0 6 G R S = 2 . 1 6 9 E + 0 7 
8 . 0 3 3 E + 05 T 0 T = 6 . 9 7 6 E + 07 

RTR RESIDUALS - EXTRACTIONCLBSJ 
7 . 5 6 4 8 + 0 0 NOX = 4 . 7 6 3 8 + 0 1 SDX = 1 . 4 0 3 8 + 0 0 
cr_ O 7 7 F - 0 1 0ACD=1 . 4 2 1 8 - 0 4 HM8T=3 . 3 3 6 8 - 0 2 

SOL IDS - 8 X T C f l C T i n N ( L B S ; ' 
S= 3 8 6 1 3 . 4 

l,)ftXFp PPSIDUALS - 8XTRACTIDN CLBSJ 
0 fl 0 A G = 2 . 2 9 0 8 - 0 2 T S S = 1 . 8 3 3 E + 0 0 S F I D E = 5 . 8 5 £ E -
1 * 4 0 2 8 - 0 2 n F F = 8 . 1 0 6 8 - 0 3 ZN = 2 . 5 6 7 8 - 0 4 PB = 3 . 9 9 3 E -
- . ; 7 J : . O F + OO C U = 0 . 0 T D S = 1 . 0 8 9 8 + 0 1 BDD = 1 . 6 9 4 8 + 
0 . fl CD = 0 . 0 

E L E C = 2 . 0 1 6 E + 0 7 H E L E C = 1 . 5 4 3 E + 0 6 

. 4 7 5 E + 0 0 

ATP RESIDUf lLS - MFGCLBSJ 
1 . f l 5 9 E + f l l NOX = 3 . 5 9 4 E - 0 1 
1 . 41 6 F - 01 PFL = 2 . 53 j : i F - 02 
7 . 7.Li(:,E + 00 S F T D 8 = 2 . 4 3 8 8 + 00 

SOLIDS - MFGCLBSJ 
_ 7Cif;. _ q 

MflTFP P 8 S I D U f l L S - MFGCLBSJ 
: 1 . 2 6 1 F - 0 1 CVflN = 2 . 2 0 7 8 - 0 2 
1 2 . 7 4 2 8 - 0 4 F L I D 8 = 9 . 8 9 0 8 - 0 2 T I = 0 . 0 

= 1 . 4 6 4 8 - 0 4 MN = 0 . 0 COD = 2 . 8 1 3 8 - 0 £ 
= 1 . 7 5 4 8 + 0 0 BOD = 2 . 8 9 8 8 - 0 2 HMET=5. c ;67E-0c: 
= f l . f l OTH = 0 . 0 

BflTTERY BTIJ EV FUEL TYPE 
1 . 2 5 5 E + 0 6 P E T = 7 . 2 0 7 E + 0 5 G f l S = 2 . 4 9 1 E + 0 6 EL 

! o a 2 E + 0 5 T 0 T = 7 . 7 6 5 E + 0 6 

S D X = 6 . 2 6 6 E + 0 0 HC = 1 . 1 2 9 E 
flMM=2.37 3 E - 0 2 HMET=7 ' .719E 

04:G = 2 . 6 4 2 E - 0 2 

04 
04 
0 0 

+ 01 
-01 

FLIDE=1.259E-03 

MN =4.033E-03 

HMET =5.322E-04 

CD =2.582E+01 
HLD=1.0658-08 

PHEN=3.461E-
ZN =1.659E-
flL =1.1088-
MD =0.0 

:=2.7888+06 

-03 
-03 
-02 

TSS =4.5048-01 
NITR=1.0298-02 
CU =3.1678-05 
RRS =0.0 

H8LEC=0.0 



Table B.210 Medium Auto Ni/Zn EV Energy and Res idua l s , 
2000, Technology Set C 

TOTflL PTU PY FUFL TYPE 
C0f lL=1.9148+07 PFT=7.9298+06 GflS=2.4388+07 eL8C=2.1038+07 H8L8C=1.5668+06 
OTH =3.1;30F + 05 T0T = 7.6438+07 
TOTRI ATR PPSI.DUALS - EXTRACTIDNCLBS) 
P H R T = 3 . 07;3F + 00 HOX =4.8178 + 01 SDX =1.4168+00 HC=5.790E-01 CD=5.551E+0fl 
fll.D =5 .3£5E-01 0ACD=1 .458E-04 HMET= 1 . 357E-02 
TOTAL SOLIDS - EXTRACTIONCLBSJ 
SOLIDS= 3449£.5 
TOTAL l.lflTFR P8STDLIALS - 8XTPACTIDN (LBS;) 
CVAN=0.0 0;;G=t . 1328-02 TSS=1.8198+00 SFID8 = 0 .0 FL I D 8 = l . 2468 -03 
TFF =1 .419F-02 DFE=8.2048-03 Z N = 3 . 5 7 8 E - 0 6 PB =£ .614E-06 MN =4 .08£E- f l 3 
COD =2.7838+00 CU =0-0 TDS=1.1388+01 BDD =1 .7688+00 HMET = 7 . 0 8 2 8 - 0 4 
APS = 0 . 0 CD =0 .0 
TOTflL flip P8SIDUflLS - MFGCLBSJ 
PHPT=1. 0^38+01 NOX =5.6768-01 SDX=1.5168+01 HC =1.213E + 01 CD=2.613E + fll 
HFL =1.435E-01 PFL =2.623E-02 AMM=2.425E-02 HMET=5.252E-01 ALD=1.065E-flfl 
ORG =7.3,'378+00 SFTD8=2.6758 + 00 
TOTflL SOLIDS - MFGCLBSJ 
SOLIDS= 6 8 5 . 7 
TDTfll. MATFR RESIDUALS - MFGCLBSJ 
AMM =1 .277E-01 CYAN = 2 . 2 3 3 E - M 2 DUG =2 .713E- f l2 PHEN=3.497E-fl5 TSS =6 .703E-01 
-FTD8=2. 7 6 6 8 - 0 4 FL IDE = 1 . 0 0 2 E - 0 1 TI = 0 . 0 ZN = 1 . 3 0 4 8 - 0 5 NITR=1 fl3'^8-fl2 
PB = 7 . 5 4 0 8 - 0 5 MN = 0 . 0 CDD = 2 . 8 1 8 8 - 0 2 flL = 1 . 1 2 5 8 - 0 2 Cl I = 3 . 2 1 5 8 - 0 5 
TDS = 8 . £ 6 0 8 - 0 1 BDD = 5 . 1 4 £ 8 - M 2 H M 8 T = 9 . 8 0 4 8 - 0 2 MD = 0 . 0 ftp<; =fl o • 
NI =0.0 OTH =1.1586+01 
TOTftL BATT8PY BTU EV FUEL TYPE 
COAL=2.359E+06 PET=1.042E+06 GflS=5.467E+06 ELEC=3.426E+fl6 HELEC=0 fl 
OTH =1. •='178 + 04 TDT=1 . 565E+07 



Table B.211 Large Auto Pb/Acld EV Energy and R e s i d u a l s , » 
1990, Technology Set A 

C D f l C = 2 ' 2 5 6 ^ : f l 7 " ^ F T l 8 ' 6 4 ' 9 8 + 0 6 GAS=2.4358+07 8LEC=2.50SE+07 HELEC=1 .5568+06 
nTH =1 .0198+ 06 TDT=8.3758 + 07 
TDTflL flip RPSIDLlflLS - 8XTRACTI DN CLBSJ . , . - ^ - , - n - --..=.c...riu 
pftPT=<:. £OCiF + 00 NOX =5 .8038 + 01 SDX =1 .6318+00 HC=4.746E-Ml LD=r:.. .. :.98+MM 
AID = 6 . 0 5 2 8 - 0 1 DACD=2.1508-04 HM8T=4.7018-02 
TOTAL SOLIDS - EXTRACTIDNCLBSJ 
SOLTDS= 46877.S 
TOTfll MflT8P P8SIDIJflLS - 8XTRACTIDN CLB:SJ ,̂ , T T T , ij.iic: n -
rvf tH = 0 0 Di*.G=2.7528-02 TSS=2. 128E+00 SF IDE=6. yo4E-04 FLIDE=1 .444E-M: . 
:̂ :"'̂ _'-̂  P_,-,P ^pp=^.s,,.,p_03 ZN =3.0238-04 PB =4.7078-04 MN =4.':.15E-03 
COD =3:i64E + 0fl C:U=0.0" " TDS=1 .252E + 01 BDD =1.9'93E+flO HMET =7. 7008-04 

3 ? S H - 8 + o;'€x"'=ii:i29E:c,l SDX = 7.434E+00 HC =1.315E+01 CO =3. 150E+01 
GFL =l! 5558-01 PEL =5.7'9'58-02 RMM=5. 5548-02 HMET=9. 0'97E-01 ALD=1 . 065E-0y 
nPG =8 - 95-3E+ 0 0 SF I DE=4. 92 0E+ 0 0 
TnTAL SDLTDS - MFGCLBSJ 
SOLIDS= 959.2 

^ ; ^ r = i ™ E - f l r " c ! ? k N : 2 " : 9 0 E - 0 2 O . G = 5 . 1 7 9 E - 0 2 PHEN=4. 198E-03 TSS = 6 . 4 5 0 E - 0 1 
S?DE= : i ^ l l - 0 4 FLIDE=1.022E-01 TI =0 .0 ZN =£•002E-03 NITR=1.£5oE-M^ 
PP -1 --4-F-04 MN =0.0 CDD =4.544E-02 RL =£.36yE-M£ CU =•:•..•-( E-M.. 
TDS :2:090F+00 BOD =3.338E-02 HMET=1.041E-01 MD =0.0 RRS =0.0 
HI =0.0 OTH =0.0 

c;^flr=,!5i;i:06''pET:8:078Elor GAS=2.602E+06 ELEC=3.146E+06 HELEC=0.0 

nTH =5.7478+05 T0T=8.7158+06 



Table B.212 Large Auto, Nl/Zn EV Energy and Res idua l s , 
1990, Technology Set A 

TOTfll 
COflL = 
OTH = 
TOTAL 
Pf lpT = 
Hi n = 
TOTfl l . 
SOL ID 
TOTflL 
CVAN = 
T88 = 
rOD = 
ARS = 
TDTflL 
PflPT = 
GFL = 
ORG = 
TOTflL 
SOLID 
TOTflL 
flMM 
SF I DF 
PB 
TDS 
N I 
TDTf lL 
COfll = 
OTH = 

38 + 07' E L E C = 2 . 5 6 2 E + 0 7 H E L E C = 1 . 4 8 4 E + f l 6 

PTU PY FUEL TYPE 
2 . 23':.F+ 07 P 8 T = 9 . 2 8 2 8 + 06 GflS 
4 , 4 7 3 8 + 0 5 T D T = 8 . 9 7 3 8 + 0 7 

flip R8STDLIALS - 8 X T P A C T I 0 N CLES:. 
1 . 0 0 5 8 + 01 NOX = 5 . ' ^ 9 5 8 + 01 SDX = 1 . 8 1 0 8 + 00 H C = 4 . 6 0 5 8 - 0 1 C D = 6 . 9 6 5 8 + 0 0 
6.851F-01 OflCD=l.5618-04 HM8T=£.£££E-0£ 
SDLIDS - EXTRACTION, LBS:) 
:= 4p;::.jf:, _ -_. 

MATER R8STDUflLS - 8XTRACTT0NCLESJ 
0.0 OS G=1 .4018-0£ TSS=£. 3288 + 00 SFID8 = 0.i: 
1.7658-02 DF8=1.0£18-0£ ZN =3.95£8-06 PE =3.1 
3.5838+00 CU =0.0 TDS=1.4468+01 BDD =£. 
0. 0 CD =0.0 
AIR RESIDUALS - MFGCLBSJ 

1.2328+01 HOX =4.6888-01 SDX=1.5348+01 HC =1 
1.2968-01 PFL =2.2648-02 AMM=2.7388-02 HM8T=5 
9.5088+00 SFTDF=3,3358+00 
SOLIDS - M8GCLBSJ 

S= 818.2 
MAT8P PFSIDUHLS - MFGCLBSJ 

=1.5888-01 CYAN =£.780E-0£ 

05'9E-06 
364E+0M 

FLIDE 
MN 
HMET 

1.6 
= 5. 0 

. 517E+0 

.9528-0 
1 CD = 
1 ALD= 

5. dh 
1. 06 

048-0 3 
338-0 5 
018-04 

88+01 
58-08 

=3.5608-04 FLIDF=1.007E-01 TI =0.0 
Dfcb =3.458E-02 PHEN= 

='9.K67F-05 MN =0.0 

= 1.0 3 2 E + fl 0 BDD = 3.93 9E-02 
=0.0 OTH =1.311E+01 
BRTTERY ETU EV FUEL TYPE 

3.2088+06 P8T=1.1168+06 GflS 
2.171F+ 04 TOT=1.585E+ 07 

ZN =1.7 
4. 
1. ..-(J 

0. 

366E-03 
71IE-03 
258E-02 
0 

TSS =8.356E-01 
NITR=1.364E-02 
CU =6.45£E-05 
RRS =0.0 

CDD =4.6 0OE-02 RL = 
HMET=1.175E-01 MD = 

. 869t + 06 ELEC=4.1698+06 HELEC=0.0 



Table B.213 Large Auto, Pb/Acld EV Energy and R e s i d u a l s , 
2000, Technology Set A 

TOTRL' ETU BY FUEL TYPE 
C O f l L = l . 7 9 4 8 + 0 7 P 8 T = 7 . 
OTH = 7 . 6 9 3 8 + 0 5 T D T = 7 . 
TOTAl flIR R 8 S I D U f l L S -
p p P T = 7 . : 3 £ 6 8 + 0 0 NDX 
flLD = 6 . 0 3 5 8 - 0 1 
TDTflL SOL IDS -

. 6 7 8 8 + 0 6 KH:V=C: . - . : 

. 5 1 5 8 + 0 7 
8XTPRCTIDNCLBSJ 

4 . 7 4 4 8 + 01 SDX =1 . 
O f l C D = 1 . 1 8 3 8 - 0 4 HNET=£. 

EXTPf lCTIDHCLBSJ 

: 'E+07 E L E C = £ . 3 5 4 E + 0 7 H E L E C = 1 . 4 5 1 E + M 6 

55'9E+0 0 
8 6 9 E - 0 3 

H C = 3 . 6 7 9 E - 0 1 CD= ' 3 3 E + 0 0 

SOLTDS= 3 
TOTf lL MRTER 
|-VRN = fl- 0 
T88 = 1 . 2 1 0 8 

' 7 2 0 . 9 
R8S IDUf lLS 

Df l .G= l . 
-02 r i F 8 = 4 . 

COD = 3 . 1 5 8 8 + 0 0 CU =C 
ftPS = 0 . 0 CD =C 
TOTflL RTR RESIDUALS -
P H R T = 1 . 0 9 2 E + 0 1 NDX - J 

RFl = 1 . 6 4 9 8 - 0 1 PFL =1 
nPG = 1 . 0 ' 8 5 F + 01 S F I D F = 2 
TDTfl l - SOLIDS - MFGCLBSJ 
SDLTDS= 7 9 6 . 2 
TDTf lL MRTFR R8SIDIJRL" 

- 8XTRRCTI0NCLB 
1 7 8 8 - 0 2 T S S = 1 . 
3 4 7 8 - 0 5 ZN = 1 . 
0 TDS=6 . 

0 
M8GCLBSJ 
3 . 6 0 6 E - 0 1 SDX= 
1 . 6 n E - 0 2 flMM= 

OE + OO 

172E + M0 
• .05E-04 
.31E+OO 

S F I D E = 4 . 6 2 2 E - 0 4 F L I D E = 7 . 7 0 3 E - M 4 
PB = 2 . 8 5 6 E - 0 4 NN = 4 . 0 1 6 E - M 3 
EDD = 1 . 9 2 6 E + 0 0 HMET = 1 . 9 4 7 E - M 4 

5 i3a5E+0f l HC = 1 . 3 8 6 E + 0 1 CD = 2 . 5 8 5 E + 01 
• 3 ! i l 5 E - 0 2 H M E T = 6 . 1 2 1 E - 0 1 R L D = 1 . 0 6 5 E - M y 

3 9 7 E - M 3 
3 2 0 8 - 0 4 
3 5 3 8 - 0 4 
0 6 6 8 + 0 0 

0 . 0 
TDTRI BATTERY ET 
C O f l l = 1 . 1 6 6 E + 0 6 
OTH = 3 . 8 4 8 E + 0 5 

flMM =8 
v 8 I D 8 = 3 
PE =1 
TDS =1 
NI 

- MFGCLBSJ 
CYflN = 1 . 7 3 2 8 - 0 3 
F L I D 8 = 2 . 4 7 9 8 - 0 2 
MN = 0 . 0 
BDD = 1 . 0 6 0 8 - 0 2 
DTH = 0 . 0 

IJ BY FUEL TYPE 
P E T = 5 . 0 1 3 E + 0 5 b f l ' 
T 0 T = 5 . 8 1 6 E + M 6 

D::;..G =1.363E-02 

TI =0.0 
CDD =1.765E-07 
HNET=5.400E-02 

PHEN= 
ZN = 
RL = 
MD = 

=3.158E-
=1.634E-
= 0. 0 
= 0. 0 

::=1. 565E + 06 ELEC=2. 177E+06 

-04 TSS =1.326E-01 
-03 NITR=1.083E-02 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.21A Large Auto, Ni/Zn EV Energy and Res idua l s , 
2000, Technology Set A 

TOTAL ETU BY FUEL TYPE 

C D f l l . = 2 . 0 6 8 8 + 0 7 P 8 T = 8 . 2 8 7 8 + 0 6 G f t S = 2 . 7 2 3 8 + 0 7 E L E C = 2 . 5 8 4 E + 0 7 H E L E C = 1 . 4 9 5 E + f l 6 
OTH = 4 . 1 7 7 E + 0 5 T 0 T = 8 . 5 6 8 E + 0 7 
TOTflL flip RESIDUALS - 8XTRACTI ONCLESJ 
P H R T = S . K 1 3 8 + 0 0 HOX = 4 . 8 7 9 8 + 01 SDX = 1 . 5 9 5 E + flO H C = 3 . 8 0 1 E - O l C D = 5 . S:308 + O0 
ALD = 6 . 1 6 4 8 - 0 1 D f l C D = l . 2 6 1 8 - 0 4 H M 8 T = 1 . 9 4 2 8 - 0 £ 
TOTflL SOLIDS - 8XTPf lCTT0NCLBS) 
SDL IDS= 3 5 1 3 1 . 0 
TOTAL MAT8R R8STDUALS - EXTRACTIDNCLBSJ 
CYAN=f l .O O J ; G = £ . 5 0 6 E - 0 3 T S S = 1 . 9 9 9 E + 0 0 S 8 I D 8 = 0 . f l F L I D 8 = 7 7 3 4 E - 0 4 
TFE = 1 . £ 4 5 E - 0 £ D F E = 4 . 4 4 6 E - 0 3 Z N = 3 . 1 5 5 E - 0 6 PB = 2 . 5 3 7 E - 0 6 MN = 4 ; i 3 3 E - 0 3 
I OD -:- : . £ 2 5 8 + 0 0 CU = 0 . 0 TDS=6. 7 6 7 8 + 0 0 BDD = 2 . 0 3 0 8 + 00 HMET =3 5 £ 4 E - 0 4 
ARS =0. 0 CD =0.0 . . - .-r 
TDTAL AIR RESTDUALS - MFGCLBSJ 
PAPT=1.17flE+01 NOX =3.783E-01 S0X=1.351E+01 HC =1.522E+01 CD =2.65QE+01 
i.FL =l.̂ :.'..vF-01 PFL =1.775E-02 flMM=2.227E-02 HMET=5,294E-01 RLD=1. 0C5E-flS 
ORG =1.070E+01 SFIDE=2.878E+flfl 
TOTAL SOLIDS - MFGCLES) 
SOLTDS= 732.4 
TDTAl. MflTFP RESTDUALS - MFGCLBSJ 
AMM = f l . * ; , 4 l F - 0 3 CYAN = l . 7 7 1 E - 0 3 DS<G = 1 . 4 0 0 E - 0 2 P H E N = 3 . 2 4 1 E - f l 4 TSS =3 5 2 0 E - f l l 
S F T D F = 3 . 4 2 5 E - 0 4 F L I D E = 2 . 5 5 C i E - C i 2 T I = 0 . 0 ZN = 1 . 3 9 2 E - 0 3 N i T R = i . 1 0 9 E - 0 2 
PE = , - ; . o56F -M5 MN = 0 . 0 CDD = 1 . 7 6 5 E - 0 7 AL = 0 . 0 r u = f l fl 
TD::: = 3 . 1 8 9 F - f l l BOD = 1 . 1 7 7 E - 0 2 HNET = 1 . 0 2 6 E - 0 1 MD = 0 . fl AR^^ = f l " fl 
H I = 0 . 0 DTH = 1 . 1 6 6 8 + 0 1 
TDTflL BATT8RY BTU EV FUFL TVPe 

C 0 A L = 3 . £ 0 6 8 + 06 P8T=-=.. 2 2 3 8 + 0 5 G R S = 4 . 8 8 5 8 + 0 6 E L E C = 3 . 7 8 8 8 + 06 H8LEC=f l fl 
RTM = 1 . 9 7 1 8 + 0 4 T 0 T = 1 . 4 1 3 E + 0 7 ' " ' ' 



Table B.215 Large Auto, L l /S EV Energy and R e s i d u a l s , 
2000, Technology Set A 

TDTRI. ETU BY FUEL TYPE 
C0RL=2.025E+07 PET=7.731E+06 GRS=2.640E+0( 
nTH =4 .7258+05 TDT=9.8028+07 
TOTfll flip RESTDUALS - EXTRACTIDNCLBS) 
PftPT=a.57£8+0f l NOX =5.7'968+01 SDX =1.6568+00 
PLD = 6 . 1 7 8 8 - 0 1 DACD=1.7778-04 HMET=1.11OE-02 
TDTAL SOLIDS - EXTRACTIDNCLBS) 
snLTDS= 4 2 0 5 2 . 9 

- EXTRRCTIDNCLE-

ELEC=2.892E+07 HELEC=2.553E+06 

HC;=4. 557E-01 CD=6. 575E + 00 

TOTRL MRTER PESIDUflL 
r:VAN=0.0 0S.G=1 .261E-03 
TFF = 1 . 4 7 8 8 - 0 2 D88=5.12 OE-0 3 
CDD =3 .2308+00 CU = 7 . 3 0 4 8 - 0 7 
ftps =6 .756E-07 CD =7 .304E-0S 
TOTAl ATP RESIDUALS - MEGCLBSJ 
PART=1.4438+01 NDX = 3 . 5 2 6 8 - 0 1 
GFL = 2 . 8 6 6 8 - 0 1 PPL =1.20T'8-01 
ORG =1 . f l 728+ f l l S8TD8=2.7828+00 
TnTAL SOLIDS - MFGCLBSJ 
SDl IDS= 8 9 1 . 3 
TDTAL MAT8P R8SIDIJALS 

TS:S=.3. 12'9£ + 00 
ZN =3 .343E-06 
TDS=6.785E+00 

SF I DE 
PB =2 
EDD =1 

4. 0 54E-04 
78E-06 
74E+00 

FLIDE 
MN 
HNET 

= 4 . 967E-0:] 
4 . 9 1 IE-OS 
2 .125E-04 

SDX=4. 
AMM=9. 

34E+0 0 
-9E-01 

HC =1 
HMET=9 

337E+0 
385E-0 

1 CD = 
3 RLD= 

3.154E+01 
1.065E-08 

RMM = 1 
SFIDE=4 
PP =9 
TDS =2 
tn =2 
TOTfll 
COfll 
OTH 

028E-02 
0 5 I E - 0 4 

9 .351E-05 
2 . S 3 1 E - f l l 
2 . 0 0 9 E - 0 5 
BATTERY BTU BY 
.735E+06 PET= 

MFGCLBSJ 
CYAN =2 .038E-03 
FLTDE=3.266E-02 
MN =2 .063E-05 
EOD =9 .959E-03 
OTH = 0 . 0 

FUEL TYP8 
.5228+05 GA; 

D>;.:G = 1 . 6 4 2 E - M 2 
TI =7.1£lE-05 
CDD =1.765E-07 
HMET=5.S90E-02 

PHEN=3.806E-04 
ZN =1.648E-03 
AL =0.0 
MD =4.S94E-04 

:=4.007E+06 ELEC=6. 

TSS =2.104E-01 
NITR=1.289E-02 
CU =0.0 
flRS =2.fl63E-06 

819E+06 HELEC=1.055E+M6 

= 7. 361E + 04 TDT=2.631E+07 



Table B.216 Large Auto, Pb/Acid EV Energy and Res idua l s , 
1990, Technology Set B 

TOTflL BTII BV EUEL TYPE 

CDflL=2. 050E+07 PET=9.258E+06 GRS=2.647E+07 ELEC=2.674E + fl7 HELEC=1. 74'='E+fl6 
OTH =1.122E+06 T0T=8.629E+07 
TOTRL RIP RESIDUflLS - EXTRRCTIDNCLBSJ 
pflRT=8. 177E+00 NOX =4.844E+01 SDX =1.457E+00 HC=4.035E-fll CD=5.621E+flO 
flLD =5.511E-01 OflCD=l.849E-04 HMET=4.SOlE-02 
TDTflL SOLIDS - EXTRRCTIDNCLBSJ 
snLIDS= 4 039£.4 
TDTRL MRTER RESIDURLS - EXTRflCTIONCLBSJ 
CYRN=0.0 D:;:G=1.857E-02 TSS=1.843E+00 SFIDE=7.207E-04 FLIDE=7, 1 16E-fl4 
TFE =1.235E-02 DFE=4. 047E-03 ZN=2.793E-04 PB =4.436E-fl4 MN =4. fl':»4E-03 
CDD =2.882E+00 CU =0.0 TDS=6.057E+00 BDD =1.821E+00 HMET =3.7£4E-fl4 
ARS =0.0 CD =0.0 
TOTflL RIR RESIDURLS - MFGCLBSJ 
PRRT=1.133E+01 NOX =3.411E-01 SDX=7.065E+00 HC =l.:364E+01 CD =£ 631E+01 
ORG =l:oi4i:ol SFIDE:4:876E:00 ^""=^-^^^^-«^ HMET=9.4S1E-01 RLD=1.065E-08 
TOTflL SDLIDS - MFGCLBSJ 
SDLIDS= 891.0 
TOTflL MflTER RESIDUf lLS - MFGCLBSJ 

RMM = 8 . 5 7 7 8 - 0 3 CYRN = 1 . 60'9E-Ci3 D^lG = 1 . 3 6 1 E - 0 2 P H 8 N = 3 . 11 l E - 0 4 TSS = 2 . 04118-01 
x F I D 8 = 3 . -1698-04 F L I D 8 = 2 . 4 5 7 8 - 0 2 T I = 0 . 0 ZN = 1 . 7 6 3 E - 0 3 N I T R = 1 . 0 c " 
PB = 1 . ^ . 5 1 8 - 0 4 MN = 0 . 0 CDD = 1 . 7 6 5 8 - 0 7 RL = 0 . 0 f u = 0 P 
TDS = 1 . 5 5 : 3 8 + 00 BOD = 1 . 0 3 6 E - 0 2 H M E T = 1 . 0 3 2 E - 0 1 MD = 0 fl o p s = n " fl 
NI =fl.0 DTH =0.0 
TDTflL EflTTEPY BTU BY FUEL TYPE 
CDA1. = 1 . 4 2 0 8 + 0 6 P 8 T = 9 . 0 3 2 8 + 0 5 G A S = 2 . 8 7 5 8 + 0 6 8 L 8 C = 3 . 3 3 1 8 + 0 6 H E L E C = f l | - | 
DTH = 6 . H £ F + 0 5 T 0 T = 9 . 1 4 4 8 + 0 6 " - - . -

N I T R = l . 0 6 3 E - 0 2 



Table B.217 Large Auto, Nl/Zn EV Energy and Residuals, 
1990, Technology Set B 

TDTRL PTIJ PV 8IJ8L TYPE 
CDflL=2.018E+07 PET=9.901E+06 Gfl 
nTH = 5 . 0 fl48 + 05 TDT=9,3988 + 07 
TOTflL RIP P8SIDUflLS - 8XTPflCT IDN CLBS:' 
PHPT=8.991E+0fl NOX =4 .9908+01 SDX =1.6228+00 
fll n = 6 . 2 6 0 8 - 0 1 Df lCD=1.3328-04 HM8T=2.2428-02 
TDTRL SOLIDS - 8XTPflCTIDNCLESJ 
SOLIDS= 55909.5 
TOTRI MRT8R R8SIDUflLS - 8XTRflCTIDN(LEiJ 
rYRN=f l . f l D::VG=2. 8658-03 TSS=2. 035E + 00 
T88 = 1 . 2 7 4 8 - 0 2 D8E=4.521E-05 ZN = 2 . 9 6 4 8 - 0 6 
COD =3 .2758+00 CU = 0 . 0 TDS=6.872E+00 
ftps = 0 . f l CD = 0 . 0 
TDTflL fllR RESIDUflLS - MFGCLBSJ 
PART=1. 183E+01 NPX =3 .S87E-01 SDX=1 .5 ( iyE+0 l 
GFL = 1 . 5 1 5 E - 0 1 PFL = 1 . 6 5 6 € - 0 2 AMM=2.325E-0c: 
nPG =1.086E+01 SFIDE=3.29SE+00 
TDTfll. SPLIDS - MFGCLBSJ 
SOLIDS= 743.9 
TDTRL MRTER RESIDURLS - MFGCLBxJ 
RMM =8.fl39E-03 CYRN =1.801E-03 

FLIDE=2.549E-02 
MN =0.0 
EOD =1.227E-02 
DTH =1.369E+01 

S = 3.166E+07 ELEC=2.813E+07 HELEC=1. 7a3E + Ci6 

HC= 5.9 07E-01 CD=5.99SE+ 0 0 

SFIDE=0.0 
PB 
BDD =2.0 

S3E-06 
79E+00 

FLIDE=7 
MN =4 
HMET =4 

854E-C 

:.E-C 

HC =1. 
HMET=6. 

5S3E+01 
194E-fll 

CD = 2 
RLD=1 

7 2 4 E + 0 1 
0 6 5 E - 0 S 

S F I D E = 3 . 4 9 1 F - 0 4 
PB = 8 . 331 O E - 0 5 
TDS = 3 . 4 2 5 E - 0 1 
NT = 0 . 0 
TDTRI BRTTERY ETU BY FUEL TYPE 
C O f l L = £ . 6 4 7 E + 0 6 P E T = 1 . £ 0 9 E + 0 6 Gfl 
nTH = 1 . 6 6 2 F + 0 4 T n T = l . 6 7 7 E + 0 7 

a&G =1.444E-02 
TI =0.0 
CDD =1.765E-07 
HMET=1.183E-01 

=6.626E+06 ELE 

PHEN=3.308E-
ZN =1.443E-
RL =0.0 
MD =0.0 

C=4.717E+06 

-04 TSS =4.026E-01 
-03 NITR=1.151E-02 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.218 Large Auto, Pb/Acld EV Energy and Res idua l s , 
2000, Technology Set B 

TOTflL BTU EY FUEL TVPE 
C0flL=1.7£9E+07 PET=9.0£1E+06 GflS=£.61OE+07 ELEC=2.613E+fl7 HELEC=1.4038+0(^ 
OTH =1.25:38 + 06 TDT=8 . 1 278 + 07 
TDTflL flip P8SIDUflLS - EXTRflCTION'LBSJ 
pftPT=;3.43?F+00 NOX =4.8098+01 SDX =1.579E+00 HC=3.7328-01 CD=5.310E+OM 
ALD =6 .111E-01 Of lCD=l.197E-04 HM8T=4.6648-02 
TOTAl SDLIDS - 8XTPACTIDNCLBSJ 
SOl_IDS= 4 1 3 4 0 . 4 
TOTflL MATER RESIDUflLS - EXTRACTIDNCLBS) 
CVAN=0.0 0::cG=2. 1368-02 TSS=£. 0158+00 SFID8=8. 7418-04 FLID8=7.9168-04 
T88 =l.£268-0£ 1188=4.4048-05 ZN =5.3848-04 PE =5.3788-04 MN =4.069E-fl3 
CDD = 3 . 1 9 3 8 + 0 0 CU = 0 . 0 T D S = 6 . 7 £ 0 E + 0 0 EDD = 1 . 9 5 9 E + 0 0 HMET = £ . £ 4 1 E - 0 4 
HPS = f l . 0 CD = 0 . 0 
TOTAL A I R RESIDUALS - MFGCLBS) 
P A R T = 1 . 1 3 1 8 + 0 1 NDX = 3 . 8 1 3 8 - 0 1 S D X = 7 . 9 4 6 8 + 0 0 HC = 1 . 5 0 8 8 + 0 1 C D = £ . 6 £ 4 8 + 0 1 
1-18L =1 . 4 : 3 5 8 - 0 1 PPL = 1 . 6 5 8 8 - 0 £ flMM=£. 1 4 5 8 - 0 2 HM8T=1 . 1 4 9 8 + 00 flLD=l 0 6 5 8 - O H 
ORG = 1 . 1 3 1 8 + 0 1 S F T D 8 = 2 . 9 3 4 8 + 0 0 
TDTflL SDL IDS - M8GCLESJ 
SOL IDS= 9 1 £ . 3 
TPTflL I'lATFP P 8 S i r i U f l L S - M8G CLESJ 
flMM = 8 . 5 0 7 8 - 0 3 CYflN = 1 . 7 5 5 8 - 0 3 
S F I D 8 = 3 . 3 6 3 8 - 0 4 F L I D E = 2 . 4 6 3 E - 0 2 
PB = 1 . 8 7 9 8 - 0 4 MN = 0 . 0 
TDS = 1 . 8 1 2 8 + 0 f l BDD = 1 . 1 6 7 8 - 0 2 
NT = 0 . f l DTH = 0 . 0 
TDTflL BflTTERY BTU BY FUEL TYPE 
COflL=l.771E+06 PET=1.046E+06 GAS 
DTH =7.491E+05 TOT=1.11OE+07 

D:;.:G =1.395E-02 
TI =0.0 
CDD =1.765E-07 
HMET=6.213E-02 

=3.414E+06 ELEC 

PHEN=3.199E-
ZN =1.92 0E-
AL =0.0 
MD =0.0 

::=4. 11 OE+06 

-04 TSS =1.482E-01 
-03 NITR=1.116E-02 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.219 Large Auto, Nl/Zn EV Energy and Residuals, 
2000, Technology Set B 

i.-'H'S 94: 

= 1 . 

TSS= 
ZN = 
TDS = 

1. 

TDTRL BTU BY FUEL TYPE 
CDA1.= 1 . 8698+07 PET=9. 276E + 06 
nTH =5.237F+05 T0T=8.841E+07 
TOTAL RIP RESIDURLS - EXTRRCTIDNCLBS 
pftPT=8.851E+00 NOX =4.791E+01 SDX 
ALD =6.099E-01 0ACD=1.189E-04 HMET=2. 
TDTAL SOLIDS - EXTRRCTIDNCLBS) 
SOLIDS= 3 4 4 7 9 . 2 
TDTRL MflTEP RESIDUf lLS - EXTRflCTIONCLBSJ 
CVflH= 0 . 0 Df«G=2.91 l E - 0 
TF8 = 1 . 2 2 3 8 - 0 2 D 8 8 = 4 . 3 9 5 E - 0 
CDD = 3 . 1 9 1 E + O O CU = 0 . 0 
flPS = 0 . 0 CD = 0 . 0 
TDTRL R I P PESTDURLS - MPGCLESJ 
P R R T = 1 . 1 7 5 8 + 0 1 NOX = 3 . 8 3 1 8 - 0 1 
GFI = 1 . 4 7 9 8 - 0 1 PEL = 1 . 6 4 5 8 - 0 2 
nPG = 1 . 0 5 9 8 + 01 S F I D 8 = 3 . 0 5 5 8 + 0 0 
TOTf lL SOL IDS - MEGCLESJ 
S O L I D S = 7 2 3 . 7 
TDTRL MRT8R R8SIDUf l l .S - M8GCLE:-iJ 
ftMM = 8 . 4 8 5 8 - 0 3 CYflN =1 
S8 T D F = 3 . 3 5 5 8 - 0 4 8 L I D 8 = 2 
PP = 8 . 0 6 1 8 - 0 5 MN =0 
TD" = 3 . 4 0 6 8 - 0 1 BDD =1 
H I = 0 . 0 DTH = 1 . 5 0SE+01 
TDTf lL BRTTERY BTU EY 8U8L TYP8 
C D f l L = 3 . 2 3 1 E + 06 PET = 1 . 3 2 0 E + 06 Gfl 
DTH = 1 . 6 7 7 E + 0 4 T D T = 1 . S 4 3 E + 0 7 

:!E + 07 E L E C = 2 . 7 3 0 E + 0 7 H E L E C = 1 . 4 0 0 E + 0 6 

5 7 6 E + 0 0 HC= 
2 4 I E - 0 2 

' 1 2 E - 0 1 CD= '91E+OO 

•97:5E+00 
S8:3E—06 
6'96E+flO 

SFIDE= 
PB 
EDD = 

0 . M 
S22E-06 
13 OE+OO 

FLIDE 
MN 
HMET 

. 653E 
=4.058E 
=4.048E 

04 
-05 
-04 

SDX=1.631E+01 HC =1. 
flMM=2.133E-02 HMET=6. 

573E+01 
SlOE-01 

CD = 
RLD= 

2.617E+ 
1.065E-

01 
0:5 

75IE-03 
457E-02 
0 
226E-02 

D&G =1.392E-02 
TI =0.0 
CDD =1.765E-07 
HMET=l.186E-01 

PHEN=3.191E-04 
ZN =1.396E-03 

RL =0.0 
MD =0.0 

TSS =4.187E-01 

NITR=1.113E-02 

CU =0.0 
RRS =0.0 

847E+06 ELEC= 339E+06 HELEC=0.0 



Table B.220 Large Auto, Ll /S EV Energy and Res idua l s , 
2000, Technology Set B 

TDTAL BTII PY FUEL TYPE 
C0AL=1.902F+O7 PET=8.655E+06 GAS=2.778E+07 ELEC=3.053E+07 HELEC=2.725E+06 
PTH =6.£1:3F + 05 TDT= 1 . 047E + 08 
TOTAL AIR RESIDUALS - 8XTPflCTI ONCLBSJ 
PflPT=ft.8348+00 HOX =5.9918+01 SDX =1.6608+00 HC=4.6828-01 CD=6.7058+00 
flLD =6.1338-01 OflCD=1.8268-04 HM8T=1.1798-02 
TDTflL SDLTDS - 8XTRflCTTDNCLBSJ 
SDLTDS= 4354 0.5 
TOTflL MflT8P RESIDUALS - EXTRACTIONCLBS) 
CVflN=0.0 D(i.G=l. 3158-03 TSS=2. 1548 + 00 SFID8=5.3998-04 FLI D8=6.3538-03 
TPE =1.527E-fl2 088=5.5008-03 ZN =3.1458-06 PB =2.649E-06 MH =5.077E-M3 
CDD =3.206F+00 CU =9.7£8E-07 TDS=6.734E+00 BDD =1.965E+00 HMET =2.266E-Ci4 
ARS =8.99;3F-07 CD =9.723E-08 
TOTAL AIR RESIDUflLS - MFGCLBSJ 
PflRT=1.4888+01 NOX =3.5088-01 SDX=4.2098+00 HC =1.3388+01 CD =3.2688+01 
GEL =2.8348-01 PFL =1.355E-01 flMM=l.214E+00 HMET=8.819E-03 flLD=l.065E-08 
ORG =1.064E+01 SFIDE=2.967E+00 
TDTflL SDLIDS - MFGCLBSJ 
SOLIDS= 9£0.1 
TDTflL MflTFP RFSTDUflLS - MFGCLBSJ 
AMM =l.fl6£E-02 CYAN =2.11OE-03 OftG =1.719E-02 PHEN=3.937E-04 TSS =2.394E-01 
SFIDF=4.188E-04 FLIDE=3.350E-02 TI =9.485E-05 ZN =1.7498-03 NITR=1.362E-02 
PE =9.S56E-05 MN =2.748E-05 CDD =1.765E-07 RL =0.0 CU =0.0 
TDS =2.967E-01 EOD =9.953E-03 HMET=6.2S2E-02 MD =6.51SE-fl4 RRS =2.748E-06 
NT =2.675E-05 DTH =0.0 
TOTflL BflTTERY ETLI BY 8U8L TYP8 
CDflL=3.420F+06 P8T=6.5078+05 GRS=5.01OE+06 ELEC=8.414E+CI6 HELEC=1.316E+06 
OTH =1.10'9F + fl5 T0T = 3. 42OE+07 



Table B.221 Large Auto, Pb/Acld EV Energy and R e s i d u a l s , 
1990, Technology Set C 

TDTflL PTU BY FUEL TYPE . , . , _ ^ . . , „ ^ , ^ ^ _ , opop+oc 
CORL=2.597E+07 PET=8.512E+06 GRS=2.254E+07 ELEC=£.477E+Mr H8LEC-1.obbE+Mb 
OTH =9.9£8E+05 T0T=8.4798+07 
TOTRL RTR R8STDUALS - 8XTPflCTI0N CLBSJ __ a=;-.p4.ofl 
PftPT=1.014F+0l NOX =6.15968 + 01 SDX = 1 . 7578+00 HL:=5. S£9E-0l L.D=. . 45.E+UM 

fll D =6.319E-01 OflCD=3.078E-04 HMET=4.479E-0.i 

TDTflL SDLIDS - EXTRflCTIONCLBSJ 
SOLTDS= 54273.6 
TOTflL MATER RESIDUALS - EXTRACTIDN CLBi:J FITDE-1 5038-03 
.-••aii-ii 0 D>iG=2 2'=iaF-fl2 TSS=2. £678+00 ;.FIDE=6. (L£CE-M4 FLIDt-1.- 'Mot O.. 
TFF l o " - F - 0 2 SFF = 1 175E-02 ZN=2.747E-04 PB =4.259E-Ci4 MN =5.834E-03 
CDD =3:301E+do CU=0.0 TDS=1. 0S8E+01 BDD =2. Ci75E+00 HMET = 6 . 4 7 5 E - M 4 
ftps =0.f l CD =0.0 

S T - l ' l ' 4 + fl!"-'N0V "=3:8^9E^01 SDX=7.293E+00 HC =1.012E+01 CD=3.710E + 01 
GFL = l :V7VE-f l ! PFL = 4 . 8 8 2 E - 0 2 AMM=4.569E-02 HMET=8.253E-01 ALD=1.065E-M« 

ORG =9.2638+00 S8TDE=5.01OE+OO 

TOTAL SDLIDS - MFGCLBSJ 
SOI IDS= 1 0 0 4 . 0 
TDTRI MRTER RESIDUALS - MFGCLBSJ 
p,,.,,, • = , i::30F-01 CYflN =3.196E-02 D4:G =3.306E-02 PHEN=4.937E-03 TSS =5.£37E-01 
SFTDE=3.499E-04 FLIDE=8.SOOE-02 TI =0.0 ZN =2.0S9E-03 NITR=1.352E-02 
PB =1.753E-04 MN =0.0 CDD =2.845E-02 RL =8.954E-03 CU =2.5588-05 
TDS =1.7£68+00 BDD =2.2888-02 HM8T=1.0608-01 MD =0.0 RRS =0.0 
HI =0.0 OTH =0.0 
TOTRL BRTT8RY BTU EV FUFL TYPF ... -- ,,.-.,-- - -
CDflL=l.3698+06 PET=7.990E+05 GAS=2.5778+06 8L8C=3.1038+06 H8LEL=0.0 
DTH =5.602E+fl5 T0T=8.412E+06 



Table B.222 Large Auto, Ni/Zn EV Energy and Residuals 
1990, Technology Set C 

TOTAL PTU EY FUEL TYPF 
C0f lL=2.6798+07 PET=8.740E + 06 GflS=2.545E+07 ELEC=2.500E + 07 HELEC=1.393E+06 
OTH =4.5278+05 T0T=8.97£E+07 
TDTfll. ATP RESIDUALS - EXTRACTIDNCLBSJ 
PAPT=1 . 0518+01 NDX =6.9058+01 SDX =1 .7598 + 00 HC=5.S37E-01 CD=7.460E+0fl 
ALD =6 .3£4F-01 0ACD=3.091E-04 HMET=£.8088-03 
TOTAL SOLIDS - EXTRACT IONCLBSJ 
"HI IDS= 4 . 3 5 4 4 . 9 
TOTAL MflTER RESIDUALS - EXTRflCTIONCLBSJ 
CVflN=0.fl D::;G=1 . 0£9E-fl£ TSS=£. 236E+00 SFIDE=0.0 FLIDE=1.4798-03 
TFF =2.0378-02 D88=1.1788-02 ZN =5.345E-06 PB =4.137E-06 MN =5.S45E-03 
COD =5.304E+00 CU =0.0 TDS=1.120E+01 BOD =2.134E+00 HMET =8.0728-04 
APS =0.0 CD =0.0 
TOTflL fllR P8SIDUflLS - MFG(LBSJ 
PflRT=l .2408+01 NOX =3.8428-01 SDX=1.3698 + 01 HC =1.0718+01 CD =3. 71(̂ .8+01 
h81_ =1.1748-01 PEL =4.9148-02 flMM=4.5878-02 HM8T=5.1518-01 flLD=l.0658-08 
ORl-. =:-;. 7t:.SE+00 S8ID8=5. 1448+00 
TOTAL SOLIDS - M8GCLBSJ 
SDLIDS= 8 7 4 . 7 
TDTAl. I.IAT8R R8SIDLIALS - MFGCLBSJ 
AMM = 1 . 8 3 4 8 - 0 1 CYflN = 3 . 2 0 2 8 - 0 2 Df̂ G = 3 . 3 4 5 8 - 0 2 
S8ID8=3.5018-04 8LIDE=8.826E-02 TI =0.0 
PB =9.9138-05 MN =0.0 CDD =£.S£lE-0£ 
TDS = 7 . 1 4 9 E - 0 1 EOD = £ . 4 6 3 E - 0 2 H N E T = 1 . 4 9 0 E - 0 1 
NT = 0 . 0 DTH = 1 . 1 £ 5 E + 0 1 
TOTf l l . BATTERY BTIJ BV FUEL TYPE 
C 0 A L = 2 . 1 3 3 E + 0 6 PET=1 . 01 0E + i:i6 G f lS=5 . 4 2 2 E + 0 6 E L 8 C = 3 . 2 8 3 8 + 0 6 HELEC= f l . fl 
OTH = 1 . 9 0 7 F + 0 4 T 0 T = 1 . 3 1 6 E + 0 7 

PHE 
ZN 
AL 
MD 

N=4.941E-03 
=1.700E-03 
=8.9S6E-03 
= 0. 0 

TSS =7.310E-01 
NITR=1.3548-02 
CU =2.5688-05 
RRS =0.0 



Table B.223 Large Auto, Pb/Acld EV Energy and R e s i d u a l s , 
2000, Technology Set C 

TOTflL BTU BY FUEL TYPE 
C0RL=2.304E+07 PET=9.751E+06 GR< 
OTH =1.036E+06 TDT=9.034E+07 
TPTflL RTR PESTDURLS - EXTRRCTIDNCLBS 
pf tPT=9.8008+00 NPX =6 .1758+01 SDX 
ftlD = 6 . 8 4 4 8 - 0 1 ORCD=1.8398-04 HM8T 
TOTRI SDLIDS - 8XTRRCTIDNCLESJ 
':;0l IDS= 5 0 01 1 . 0 
TDTRL MflT8R P8SIDLIflLS - 8XTPRCTIDN CLE 

=2.8098+07 ELEC=2.611E+07 HELEC=2.OOOE+06 

1.82OE+OO 
14.297E-02 

HC =4.849E-01 Ca=7.099E+00 

CVRN= 0.fl 
T88 =1.8178-02 
COD =3.5798+00 
ftps =0.0 

D>vG=2.9548-
DF8=1.0518-
CU =0,0 
CD =0.0 

TSS=2 
ZN =3 
TDS=1 

:3778+00 
3018-04 
412E+01 

S8IDE=7.526E-04 
PB =5.135E-04 
EDD =2.197E+00 

FLIDE=1. 
NN =5. 
HNET =6, 

52E-03 
39E-0:3 
9OE-04 

TOTAL flip RESIDURLS - MFC 
PflRT=1.372E+01 NOX =4.C 
GFL =1.835E-01 PFL =3.^ 
ORG =1.011E+ 01 SFIDE=3.c 
TOTflL SDLTDS - MFGCLBSJ 
SDLIDS= 1031.3 
TDTRL MflTER RESIDUflLS 

CLBSJ 
598-01 
7OE-02 
17E+00 

MEG CLBSJ 

snx=8.0948+00 
RMM=3.0738-02 

HC =1.463E+01 CD =3.348 
HMET=9.928E-01 RLD=1.065 

RMM =1.635E-01 CYRN =2.86IE-02 D«:G=3. 
'FIDE=3.557E-04 FL1DE=1.2828-01 TI =0. 
PP =1.8918-04 MN =0.0 CDD -3 
TDS =2.2628+00 BOD =3.754E-02 
HI =0.0 DTH =0.0 
TDTRI BRTTERY BTU BY FUEL TYPE 
CDRI =1.614E+fl6 PET=9.269E+05 G H S 
OTH =6.5368+05 TDT=9.986E+06 

42 
0 
64 

:.E-0£ 

HMET=6.S12E-0£ 

PHEN=4. 
ZN =2. 
RL =1. 
MD =0 

487E-03 
14SE-03 
437E-02 
0 

TSS =5. 
NITR=1. 
CU =4. 
RRS =0. 

;8+01 
.8-08 

8358-01 
335E-02 
104E-05 
0 

3E+06 ELEC=3.586E+06 HELEC=0.0 



Table B.224 Large Auto, Nl/Zn EV Energy and Res idua l s , 
2000, Technology Set C 

TOTAL BTII PV FIJEL TYP8 
C D A L = 2 . 4 7 S E + 0 7 P E T = 1 . 0 2 7 E + 0 
OTH = 4 . 1 2 0 E + 0 5 T D T = 9 . 3 9 3 E + 0 . 
TOTAL ATR PESIDLIALS - EXTRACT IDN CLBSJ 
P A P T = 1 . 0 4 6 8 + 0 1 HOX = 6 . 2 4 5 8 + 0 1 SDX =1 
A I D = 6 . 9 0 0 8 - 0 1 0 A C D = 1 . 8 8 9 8 - 0 4 HM8T=2 
TDTAl. SDLTDS - 8XTRACT TON (LBSJ 
SOLTDS= 4 4 7 0 7 . £ 

S IDUALS 
0::;:G=1 
DF8=1 
CU =0 
CD = 0 

i -- 'AS=3.219E + 07 ELEC= 7 2 3 E + 0 7 H E L E C = 2 . 0 3 0 8 + 0 6 

568+0 0 
? 9 8 - 0 2 

H C = 4 . 9 1 2 8 - 0 1 C D = 7 . 1 7 0 8 - i 

TOTRL MAT8R P8 
C V A N = 0 . 0 
TFF = 1 . 8 3 9 8 - 0 2 
COD = 3 . 6 0 8 8 + 0 0 
ARS = 0 . 0 
TOTflL ATR R8STDUALS -
PART=1.4148+01 NDX 
GFL =1.86OF-01 PFL 

SFTD8=3.4668+00 
MFGCLBSJ 

PPG =•=!, 5758+0 0 
TDTflL SOLIDS -
SOLIDS= 888.3 
TDTAL I.IAT8R P8STDUALS - M8i 
AMM = 1 , * 3 5 5 E - 0 1 CYRN = 2 . 8 ' : 

5 8 6 E - 0 4 
7 7 3 E - 0 5 
0 6 9 E + 0 0 
0 

- EXTRACTIDNCLBS. 
. 4 6 4 E - 0 2 T S S = 2 . 3 ' 
. 0 6 3 E - 0 2 ZN = 4 . 3 ; 
. 0 T D S = 1 . 4 : 
. 0 
MFG(LBSJ 

= 4 , 7 6 £ E - 0 1 S D X = 1 . 
= 3 . 3 9 9 8 - 0 3 RMM=3. 

i :58+00 
' 8 8 - 0 6 
' 4 8 + 0 1 

S8ID8= 
PB 
EDD = 

0 . 0 
. 3:3:38-06 
. £ 9 1 8 + 0 0 

8 L I D E = 1 
MN =5 
HMET = 9 

.615E-03 

.£9IE-03 

. 158E-04 

697E+01 
143E-02 

HC = 1 . 
HMET=6. 

^OE+Ol 
5 9 8 - 0 1 

CD =3 
H L D = 1 , 

CLBSJ 
5 8 - 0 2 

F L I D 8 = 1 . £ 9 9 E - 0 1 
MN = 0 . 0 
BDD = 4 . 0 6 6 E - 0 2 
PTH = 1 . 4 9 1 E + 0 1 

TDTRL BflTTERY BTU BY FUEL TYPE 
CDRI. = 3 . 035E + 06 PET= 1 . 34 1E+ 06 GRS 
OTH = 2 . 4 6 7 F + 0 4 T 0 T = 1 . 7 5 4 E + 0 7 

SF IDE=3 
PE =9 
TDS = 1 
N I = 0 

0K:G 

T I 
CDD 
HMET 

= 0 
. 5 1 5 E - 0 2 
. 0 
. 6 5 3 E -
. £ 6 7 E -

- 0 £ 
-Ml 

PHEN 
ZN 
RL 
MD 

4 . 5 3 £ E -
= 1 . 6 9 0 E -
= 1 . 4 5 8 E -
= 0 . 0 

03 TSS 
03 N ITR 
0£ CU 

RRS 

3 8 7 8 + 0 1 
0 6 5 8 - 0 8 

= 8 . 6 6 7 E - 0 1 
' = 1 . 3 4 7 E - 0 £ 
= 4 . 164E-CI5 
= 0 . 0 

= 7 . 0 3 5 E + 0 6 E L E C = 4 . 4 0 9 E + 0 6 H E L 8 C = 0 . 0 



T a b l e B . 2 2 5 Van - N l / Z n EV E n e r g y and R e s i d u a l s , 
1 9 9 0 , T e c h n o l o g y S e t A 

TPTRL ETU BY 8IJ8L TYP8 
C P f l L = 2 . 6 7 1 E + 0 7 P E T = 1 . 0 9 1 E + 0 7 GRS 
PTH = 5 . 1 9 7 E + 0 5 T P T = 1 . 0 7 5 E + 0 8 
TDTf lL flTR RESIDUf lLS - EXTPf lCTIDNCLBSJ 
P H P T = 1 . 1 8 3 8 + 0 1 NOX = 6 . 8 3 2 8 + 0 1 SDX = 
flLD = 7 . 7 4 8 8 - 0 1 0 A C D = 1 . 8 4 3 8 - 0 4 HM8T= 
TDTAL S O L I D S - 8XTPACTI0NCLBSJ 
S O L I D S = 4 8 8 8 6 . 3 

TOTf lL MflT8R RESIDUALS 
C Y f l N = 0 . 0 D>;.i--.= 1 
TFE = 2 . 0 1 2 8 - 0 2 D 8 8 = l 
r n o = 4 . 0 5 2 8 + 0 0 CU = 0 
ftPS = 0 . 0 CD = 0 
TDTRL R I P R8S IDUf l LS - MFGCLBSJ 
P R R T = 1 . 4 7 . 3 8 + 0 1 NOX = 5 . 4 0 4 8 - 0 1 
r:;FL = 1 . 4 8 7 E - 0 1 PPL = 2 . 7 4 3 8 - 0 2 
ORG = 1 . 0 7 5 8 + 0 1 S F I D 8 = 4 . 0 2 2 8 + 0 0 
TDTRL SDL IDS - MFGCLBSJ 
S D L I D S = 9 5 0 . 2 
TDTRI. MATER RESIDUALS - MFGCLBSJ 
RMM = 1 . 8 1 O E - 0 1 CYAN = 3 . 1 6 8 E - 0 £ 
- F T D E = 4 . 0 2 7 E - 0 4 F L I D E = 1 . 1 5 3 E - 0 1 

MN = 0 . 0 
BDD = 4 . 6 9 7 E - 0 2 
DTH = 1 . S 9 9 E + 0 1 

BY FUEL TYPE 

= 3 . 4 5 1 E + 07 E L E C = 3 . 0 6 0E+( H E L E C = 1 . 7 0 3 E + 0 6 

f'OE-
94E-

0 fl 
02 

HC=^ 7 E - 0 1 C D = 7 . 9 1 6 E + 0 0 

- EXTRf lCTIONCLBSJ 
7 o s £ _ 02 T S S = 2 . 6 3 8 E + 0 0 S F I D E = 0 . 
lA3F_i;i£ ZN =4.47 0E-06 PB =3. 
0 TDS=1.68OE+Ol BDD =2. 
fl 

0 
4 5 9 E - 0 6 
5 S 7 E + 0 0 

F L I D 8 = 1 . 8 
MN = 5 . 7 
HM8T = 1 . 0 

1 4 8 - 0 : : 
9 1 8 - 0 3 
:308-0S 

SDX=(: 
RMM=: 

, 0 ;56EH 

. 191E-
•01 
0 2 

HC = 1 . 
HMET=S. 

7 9 9 E + 0 1 
5 8 3 E - 0 1 

CD = 
RLD= 

. 7 2 

. 0 6 ' 
3E+01 
JE-OS 

PB = 1 . 1 1 9 8 - 0 4 
TDS = 1 . 2 4 1 8 + 0 0 
NT = 0 . 0 
TOTRL ERTT8RY BTU 

D>;:G = 
T I = 
CDD = 
HMET = 

. 9 7 5 E -

. 0 

. 2 4 S E -

. 5 3 OE-

02 

0 2 
•01 

PHEN=4 
ZN = 1 
RL = 2 
MD = 0 

, 9 7 1 E -
. 9 4 1 E -
. 5 9 2 E -
. 0 

03 
• 0 3 

02 

TSS = 1 
N I T R = 1 
CU =7 
RRS = 0 

. 033E 

. 5 4 8 E 

. 4 0 5 E 
0 

CORL = 
PTH = 

. »i44E + 06 

.143E+04 

PET=1.615E+06 
TPT=2.295E+07 

GRS=8.496E+06 ELEC=6.036E+06 HELEC= 0. 0 

+ 0 0 
- 02 
05 



Table B.226 Van - Ki/Zn EV Energy and Res idua l s , 
2000, Technology Set A 

TOTAL BTU BY FIJEL TVPE 
CDAL=2.8028+07 PET=1.082E + 07 GAS=3. 660E+07 8L8C=3. 4548+07 HELEC = 1.872E+fl6 
OTH =5.371E+ 05 TDT = 1.153E+ 08 
TDTAL ATP RESIDUALS - EXTRACTIONCLESJ 
PART=1,1368+01 NOX =6.0938+01 SDX =1.9738+00 HC=4.7388-01 C0=7.3118+00 
ALD =7.f:.068-01 OflCD=l . 6 6 6 8 - 0 4 HMET=3. 006E-02 
TDTflL SOLIDS - EXTPflCTIDNCLES) 
SOLIDS= 43876 .4 
TOTflL MflTEP RESIDUflLS - 8XTPflCTIDNCLBSJ 
CVflN=0.0 OfcG=3.9378-03 TSS=2.473E+O0 SFIDE=fl.O FLIDE='^ .543E-04 
TFE =1.555E-02 DFE=5.497E-03 ZN=3.894E-06 PB =3.130E-fl6 MN ='^i'PlPiE-ii--i 
COD =3.979E+00 CU=0.0 TDS=8. 550E+00 BDD =2.546E+0fl HMET =5.41 iiE-04 
flPS =0.0 CD =0.0 
TOTflL flip RESIDUflLS - MFGCLBSJ 
PflRT=1.578E+01 NDX =4.833E-01 S0X=2.231E+01 HC =2.01OE+Ol CD =3.3198+01 
HFL =2.1278-01 PFL =2.4538-02 RMM=2.8828-02 HN8T=9.5148-01 RLD=1.0658-08 
ORG =1.32 08+ 01 SFID8=3.9468+ 00 - -. - -
TDTflL SDLIDS - MFGCLBSJ 
SDLIDS= 942.6 
TDTflL MflTFP PPSIDUflLS - MFGCLBSJ 
RMM =1.0798-02 CYRN =2.1898-03 D*iG =1.742E-fl2 
SFIDF=4.262E-04 FLIDE=3.182E-02 TI = 0. 0 
PE =9.985E-05 MN =0.0 CDD =1.7658-07 
TDS =4.3988-01 EOD =1.5688-02 HM8T=1.5898-01 
NT =0.0 OTH =2.1088+01 
TOTflL BflTTERY BTIJ BY FUEL TYPE 
COAl =5.7948+06 PET=1.667E+06 GRS=S.829E+06 8L8C=6.8458+06 H8L8C=fl 0 
OTH =3.5628+04 TDT=2.553E+07 

PHE 
ZN 
RL 
MD 

N=4.0328-04 
=1.7258-03 
= 0. 0 
= 0. 0 

TSS =5.6818-01 
NITR=1.375E-02 
CU =0.0 
RRS =0.0 



Table B.227 Van - Li/S EV Energy and Residuals, 
2000, Technology Set A 

EXTRflCTIONCLBSJ 

TOTflL BTU BY FUEL TYPE 
C0RL=2.754F+07 PET=9.8758+06 
•TH =6 .4298+05 T0T=1.3958+08 
TOTRL RIR R8SIDUflLS - EXTRflCTIONCLBSJ 
Pf tPT=l .139F+01 NDX =7.828E+01 SDX =2 .09 
RLD = 7 . 6 5 7 E - 0 1 0RCD=2.642E-04 HMET=1.51 
TDTflL SOLIDS - EXTRflCTIONCLBSJ 
SOLIDS= 56956.9 
TDTRL MRTER RESIDURLS 
CYRN=0. 0 0*1̂ 3=1 
TF8 =1.9968-02 DF8=6 
CDD =4.0028+00 CU =1 
RRS =1.258E-06 CD =1 
TDTRL RIR RFSIDURLS -
PflRT=2.0S7E+01 NOX =4.3S4E-01 
GFL = 4 . 3 0 9 E - 0 1 PFL =2 .165E-01 
ORG =1.328E+01 SFIDE=3.815E+00 
TPTRL SPLIDS - MFGCLBSJ 
SDLIDS= 1245 .0 
TDTRL MRTER RESIDURLS - MFGCLBSJ 

G R S = 3 . 5 4 1 E + M 7 E L E C = 4 . 0 6 2 E + 0 7 HEL8C=3.8508+06 

JE+OO 
5E-02 

HC=6. ; OE-01 CD=8.6348+ 0 0 

.7 038-03 

.772E-03 

. 360E-06 

.36 0E-07 
MFGCLBSJ 

TSS=2. 
ZN =4. 
TDS=S. 

SDX= 
RMM= 

724E+00 
256E-06 
407E+00 

SFIDE=7 
PB = : 
BDD =i 

.548E-04 

. 5'9 0E-06 

.455E+00 

FLIDE= 
NN 
HMET = 

7668-03 
6328-03 
9148-04 

4158+00 
6'978+00 

HC =1 
HMET=1 

.685E+01 

. 1 6 3 E - 0 2 
CD =' 
flLD= 

555E+01 
:i65E-08 

RMM =1.3;88E-02 
SFIDE=5.4668-04 
PB =1.24 58-04 
TDS =3.7858-01 

CYRN =2.6948-03 
FLIDE=4.53 0E-02 
MN =3.842E-05 
BDD =1.246E-0£ 

NT =3.7408-05 OTH =0.0 
TDTRL EflTT8RY ETU BY FUFL TYPF 
CDflL=5. 0938 + 06 P8T=6.55:-.:8+05 L-'R* 
PTH =1.3718+05 T0T=4.8998+07 

D^MG =2. 199E-02 
TI =1.326E-04 
CDD =1.765E-07 
HMET=8.076E-02 

PHEN=5.10OE-04 
ZN =2.2088-03 
RL =0.0 
MD =9.1128-04 

S=7.462E+06 ELEC=1. 

TSS =3.17SE-01 
NITR=1.714E-02 
CU =0.0 
RRS =3.842E-06 

2708+07 H8LEC=1.964E+06 



Table B.228 Van - Ni/Zn EV Energy and R e s i d u a l s . 
1990, Technology Set B 

TOTfll BTII BV FUFL TVPE 
COflL=2.407F+07 PET=1.173E+07 GflS=3.7958+Or 
OTH =5.sa£E+05 T0T=1. l£4E+08 
TOTfll flTP RESIDUALS - EXTRflCTIONCLBSJ 
Pf lRT=l .0688+01 NOX =5.81£8+01 SDX =1.8818+00 

.f lLD =7 .£558 -01 DACD=1.5878-04 HMET=£.819E-0£ 
TOTAL SOL TDS - EXTRACTIDNCLBS:' 
SOLTDS= 418£1 .£ 
TOTAL MATEP RESIDUflLS - EXTRACTIDNCLBS:) 
CVflN=0. 0 0::;G=3.6£4E-03 TSS=£. 358E+00 
TFF = 1 . 4 8 4 8 - 0 3 DFE=5.£44E-f l3 ZN =3 .455E-06 
COD =3.796E+0 0 CU = 0 . 0 TDS=7.964E+0 0 
APS =0. fl iSD =0. 0 
TOTAL AIR PESIDLIALS - MFGCLES:) 
PftPT=1.415E+01 NOX =4 .563E-01 SDX=1. 
GFL =1.ZhKF-OI PFL =£ .00£E-0£ AMN=£. 
ORG =1.£59F+01 SFIDE=3.977E+00 
TOTAL SDLTDS - MFGCLBSJ 
SDLIDS= 8 7 6 . 3 
TDTflL MflTEP P8SIDUflLS - M8GCLESJ 

8L8C=S 598+07 H8LEC= . 68:3E+06 

HC=4.565E-01 CD=6.973E+00 

SFIDE= 
PB 
EDD = 

.762E-

. 4258-1 
06 
0 0 

708+01 
478-02 

HC =1.8818+01 
HNET=8.232E-01 

FLIDE= 
MN 
HMET = 

CD =3, 
HLD=1. 

102E-04 
922E-0 5 
11OE-04 

172E+01 
065E-08 

HMM =1.029E-02 
SFIDE=4,065E-04 
PB =9.677E-05 
TDS =4,136F-01 
NT =0,0 

CYAN =2.089E-03 
FLIDE=2.967E-02 
NN =0.0 
BDD =1.463E-02 
OTH =1.823E+01 

TDTflL BATTERY ETU BY FUEL TYPE 
COAL=3.525E+06 
DTH =2.212F+04 

PET=1.61OE+06 GR; 
TOT=2.233E+07 

D;5G =1.6798-02 PH8N=3.8468-04 
TI =0.0 ZN 
CDD =1.7658-07 AL 
HM8T=1.4938-01 MD 

::=8.8218+06 8LEC=6. 

=1.676E-03 
= 0. 0 
=7.472E-04 

TSS =5.144E-01 
NITR=l,337E-02 
CU =0.0 
ARS =0.0 

281E+M6 HELEC=1.61OE+06 



Table B.229 Van - Nl/Zn EV Energy and Residuals 
2000, Technology Set B 

ZH =:5 .4 0 '9E-06 
T D S = 7 . 9 04E+0 0 

TOTAL BTIJ EY FUEL TYPE 
C D A L = 2 . 2 8 2 E + 07 P E T = 1 , 1 2 1 8 + 0 7 
OTH = 6 . 2 6 0 8 + 0 5 T 0 T = 1 . 0 8 0 8 + 0 3 
TOTAl A I R R8SIDLI f lLS - EXTPf lCTIDN CLESJ 
p f t P T = 1 . 0 7 3 F + f l l NPX = 5 . 6 7 9 E + f l l SDX = 1 . 8 6 1 E + 0 0 
fllD = 7 . 1 9 9 F - f l l O f l C D = 1 . 4 4 1 E - 0 4 H N E T = 2 . 8 7 8 E - 0 2 
TOTflL SOLIDS - EXTPf lCTIDNCLES) 
S O L I D S = 4 0 8 7 4 . 3 
TOTflL MflTEP RESIDUf lLS - EXTRACTION CLE.'iJ 
C V A N = f l . f l DS: .G=3.759E-03 T S S = 2 . 3 3 6 E + 0 0 
TFE = 1 . 4 5 f l E - 0 2 D F E = 5 . 1 9 1 E - 0 3 
r n o = 3 . 7 6 7 E + f l O CIJ = 0 . 0 
ftPS = 0 . 0 CD = 0 . f l 
TDTflL flip PES I DUALS - MFGCLBSJ 
PftRT=1.4348+01 NOX =4.5858-01 
GFL =1.7568-01 PFL =2.0258-02 
PPG =1.25 08+ 01 S81D8=S 
TOTAL SOLIDS - MFGCLBSJ 
SDLTDS= 868.8 
TOTflL MflTFP RESIDUALS -
AMM = 1 . f l 0 6 E - 0 2 CYAN = 

F L I D E = 2 . 9 1 2 E - 0 2 
MH = 0 . 0 
EDD = 1 . 4 9 2 E - 0 2 
OTH =2.037E+01 
BY FUEL TYPE 

GRS=3.605E+07 ELEC=3.329E+07 HELEC=3.461h+06 

HC=4.414E-01 CD=6.8548+ 0 0 

SFID8=0.0 FLID8=9.0 
PE =2.7418-06 MN =4.3 
BDD =2.412E+00 HMET =5.1 

5E+00 

MFGCLBS:) 
5.069E-03 

SFTDE=3.976F-04 
PP =9,534E-05 
TDS =4.197E-01 
H T = 0. 0 
TDTAL BATTERY BTL 

SDX=2.14 5E+ 01 HC =1.907E+ 0 
AMN=2.563E-02 HMET=9.1S7E-0 

niyij = 1 . 6 4 9 E - 0 2 
T I = 0 . 0 

CD = 
RLD= 

3 . 1 0 
1 . 06 

3 3 E - 0 4 
H E - 0 3 
8 3 E - 0 4 

2E + 01 
5E -0 ' 8 

CDD = 1 . 7 6 5 8 - 0 7 
H M 8 T = 1 . 38-01 

COAl = 4 . 3 6 6 8 + 06 P 8 T = 1 . 7 8 4 8 + 06 bHi := ' : 
DTH = 2 . 2 6 6 8 + 0 4 T D T = 2 . 4 9 1 8 + 0 7 

5 2 8 + 0 6 ELEC 

PHEN=3.778E-04 
ZN =1.65IE-03 
RL =0.0 
MD =8.3518-04 

TSS =5.456E-01 
NITR=1.317E-0£ 
CU = 0.0 
RRS =0.0 

:=7.2148+06 HELEC=1.S0 0E+M6 



Table B.230 Van - Ll /S EV Energy and R e s i d u a l s , 
2000, Technology Set B 

TOTAL BTU PV FUEL TVPE 
C D H L = £ . 3 £ 6 E + 0 7 P E T = 1 . 0 3 7 E + 0 7 G A S = 3 . 3 7 5 E + 0 r 
OTH = 7 . 5 3 S F + 0 5 T D T = 1 . 3 0 0 E + 0 8 
TDTAL A I R RESIDUALS - 8XTPACTIDNCLBSJ 
P A R T = 1 . 0 7 1 8 + 0 1 NOX = 7 . 3 0 3 8 + 0 1 SDX = 1 . 9 7 6 8 + 0 0 
Al .n = 7 . £ 5 0 F - 0 1 DACD=£. 5 0 £ 8 - 0 4 HM8T = 1 . 4 4 3 8 - 0 £ 
TOTAL SDL IDS - 8XTPACTIDN(LBSJ 
S n L I D S = 5 3 1 3 3 . 6 
TOTAL MAT8P RESIDUALS - EXTRACTIONCLES) 
C Y fl N = 0 . 0 0.':: G = 1 . 6 0 3 8 - 0 3 T S S = £ . 5 7 7 8 + 0 C 
TFF = 1 . 8 6 £ 8 - 0 2 D F E = 6 . 4 1 7 8 - 0 5 ZN = 3 , 7 5 8 8 
COD = 3 . 7 : 3 9 8 + 00 CIJ = 1 . 3 I 4 E - 0 6 TDS = 7 . 9 6 0 8 + 0 0 
ARS = 1 . 2 1 ''•F- 06 CD = 1 . 3 1 4 8 - 07 
TOTAL AIR P8SIDUALS - MFG(LBSJ 
PART=1.8578+01 NOX =4.1538-01 

ELEC= ?'67E + 0.̂  HELEC 5E+06 

HC=5. 726E-01 CD=:5. 0'9:5E+ 0 0 

SFIDE= 
PB 
BDD = 

2908-04 
1848-06 
3268+0 0 

FLID8=8 
MN =6 
HM8T =2 

.4498-03 

.188E-03 

.7778-04 

GFL =3.5858-01 PFL =1 
PPG =1.257F+01 SFID8=3 
TOTAL SDLIDS - MFGCLBSJ 
SOLIDS= 1134.4 
TDTAL MAT8P R8SIDUALS -
ANN =1.2958-02 CYAN =, 
'::FID8=5. Ifl48-fl4 8LID8= 
PB =1 . 1'96F-fl4 
TDS =3.6 06E-01 
NT =3.61£E-05 
TOTflL BflTTERY BTU 
CDAL=4.618F+06 
OTH =1.4978+05 

810E-01 
6:55E+0 0 

SDX= 
flMM= 1. 

jE+00 
:.E+00 

HC: = 
HMET= 

591E-I 
042E-

01 
02 

CD =3. 
RLD=1. 

982E+01 
065E-08 

MN 
BDD 
OTH 
EV 

DiiG 
TI 
CDD 

MFGCLBS 
.554E-0 
.120E-0 

=3.71lE-0 
= 1. ISIE-Oi 
= 0. 0 

FUEL TYPE 
P8T=8.7368+05 GRS=6 
T0T=4.6188+07 

HM8T=; 

.0918-02 

.2818-04 

.7658-07 

.6968-02 

PH8N= 
ZN = 
RL = 
MD = 

.7868-04 

. 129E-03 

. 0 
,801E-04 

T 
NITR 
CU 
RR: 

=3.033E-01 
1.6538-02 

= 0. 0 
=3.7118-06 

7658+ 06 8LEC=1.1368+ 07 H8LeC=l.7778+06 



Table B.231 Van -
1990, 

Nl/Zn EV Energy and R e s i d u a l s , 
Technology Set C 

TOTflL ETU BY FUEL T^ 
C0RL=2.81OE+07 PET= 
nTH =1 .44 IE+06 TDT= 
TOTflL flip RESIDUflLS 
p f lPT= l .083E+01 NDX 

GRS=2.497E+fl7 
PE 
9.353E+C 
9 . 4 03E+07 
- EXTRflCTIONCLBSJ 
=7.045E+01 SDX =1 

ELEC=2.794E+M7 HELEC=1.499E+06 

flLD =6.222E-01 
TPTflL SDLIDS -
SDLIDS= 59 04 
TDTflL MflTER RESIDUflLS 
CYflN=0. fl DS:G=3 
TFE =2.077E-02 DFE=1 
CDD =3.25 0 E+0 0 CIJ = 0 
flPS =0.fl CD =0 
TOTRL RIR RESIDURLS -
pflRT=l.403E+fl1 NOX 

OflCD=3.414E-04 
EXTRflCTIONCLBSJ 
. 0 

- 8XTRACTIDN 
5428-02 TSS 
2018-02 ZN 
0 TDS 
fl 
M8GCLBSJ 
3.9458-01 

7468+00 
HM8T=6.6888-02 

HC ,0788-01 CD=7 SOE+OO 

:LE:' 

-c • c 

=4.C 
= 1 

£788+00 
8278-04 
141E+01 

SFIDE= 
PB 
BDD = 

, 10 
,518 
, Ol 

E-03 
E-04 
E+OO 

f^LID8=l 
MN =5 
HMET =7 

49': *E-0:3 
955E-03 
46OE-04 

GFL =1.259E-01 PFL =5.732E-02 
npG =9.515E+0fl SFIDE=5.746E+00 
TDTAL SDLIDS - MFGCLBSJ 
SOLIDS= 1164.2 ._ 
TDTAL MATEP P8SIDUALS - MFGCLBSJ 

S 0:«!='9, 6 9 5 8 + 0 0 
AMN=4.9638-02 

HC = 1 
HM8T=1 

. 13 

.45 
38+01 
28+0 0 

CO =3. 
HLD=1. 

78 08+01 
0658-08 

AMM =1.8708-01 CYflN =3.2638-02 
SFID8=3.4478-04 8LID8=9.2998-02 
PB =2.3358-04 MN =0.0 
TDS =2.6618+00 EOD =2.633E-02 
HI =0.0 OTH =0.0 
TPTRL BRTTFRY ETU BY FUEL TYPE 
rDRL=2.4£7E+06 PET=1.4168+06 i.-ifl: 
DTH =9.9308+05 TDT=1.4918+07 

OSKG =3.394E-02 
TI =0.0 
CDD =2.926E-02 
HMET=1.2168-01 

PH8N=5.03IE-03 
ZN =2.38IE-03 
flL =9.666E-03 
MD =0.0 

S=4.5688+06 8L8C=5. 

TSS =5.700E-01 
NITR=1.344E-02 
CU =2.762E-05 
RRS =0.0 

5018+06 HELEC=0.0 



Table B.232 Van - Nl/Zn EV Energy and Residuals, 
2000, Technology Set C 

0:::.G=1 . 094E-0, 
DFE=1. 131E-0. 

EXTRRCTIDNCLBS 
TSS=, 
ZN = 

TOTflL PTU BV FU8L TVP8 
CDflL=2.6698+07 PET=8.759E+06 GflS=£ 
OTH =4.4398+05 T0T=9.105E+07 
TOTflL flip RFSTDUflLS - EXTRACTIDNCLBS 
PAPT=1.043F+01 HOX =6.6398+01 SDX 
ALD =5 .968E-01 DACD=3.089E-04 HMET 
TOTflL SDLIDS - EXTRACTtONd BSJ 
SOLIDS= 47567 .7 
TDTflL MATEP R8SIDIIALS 
CYAN=0.0 
TFF = 1 . 9 5 6 8 - 0 2 
COD =3.1178+0 0 CIJ = 0 . 0 
flPS = 0 . 0 CD =0. 0 
TOTRL RTP P8ST DUALS - MFGCLES.) 
PART=1.2578+01 NOX = 3 . 7 £ £ 8 - 0 1 
GFL = 1 . 1 5 6 8 - 0 1 PPL =5 .054E-0£ AMM=4. 
OPG =8.£73E+0f l SF T D8=5.2598+00 
TOTAL SDLTDS - MFGvLBSJ 
SDLIDS= 8 5 7 . 9 
TDTRL MflTEP RESIDURLS - MFGCLBSJ 
RMM =1 .76 I E - 0 1 CYRN =3 .074E-02 
SFID8=3.3058-04 FL ID8=8 .6158 -02 

MN = 0 . 0 
BDD = 2 . 5 5 4 8 - 0 2 
DTH =1.4558+01 

6238+07 8L8C=2.5248+07 H8L8C=1.3748+06 

= 1 . 6 6 7 8 + 00 
= 3 . 0 7 5 8 - 0 2 

H C = 5 . 6 5 9 8 - 0 1 C D = 7 . 1 2 5 8 + 0 0 

Id08+0 0 
0448-06 

SFID8=0.0 
PB =3. '9038-06 

T D S = 1 . 0 9 9 E + 0 1 EOD = 2 . 0 4 2 E + 0 M 

F L I D E = 1 . 
MN = 5 . 
HNET = 8 , 

3 9 6 E 
6 1 1 E - C 
6 5 6 E - C 14 

D X = 1 . 6 2 S E + 0 1 
5 E - 0 2 

HC =1.092E+0 
HMET=6.61SE-0 

1 CD =3. 
1 RLD=1. 

565E+01 
065E-08 

PB =9.394E-05 
TDS =7.481F-01 
NI =0.0 
TOTflL BATTERY BTU BY FUEL TYPE 
C0flL=2.760E+06 PET=1.308E+06 GflS 
OTH =2.4688+04 TOT=1.704E+07 

D8,G =3 .231E-02 
T I = 0 . 0 
CDD =2.7OSE-02 
HMET=1.633E-01 

=7.017E+06 ELEC 

PHEN=4,737E-03 
ZN = 1 . 6 1 I E - 0 3 
HL = 8 . 8 6 4 8 - 0 3 
ND = 0 . 0 

TSS =7 .863E-01 
N ITR= l . £S3E-0£ 
CU =£ .533E-05 
RRS = 0 . 0 

=4 .2488+06 H8LEC=0.0 



Table B.233 Medium Auto, Otto Engine and Pb/Acld EHV Energy and 
R e s i d u a l s , 1990, Technology Set A 

TDTRL BTU BY FUEL TVPE 
C D A L = 2 . 6 4 2 E + 0 7 P E T = 1 . f l 8 9 E + 0 
OTH = 4 . 2 8 0 E + 0 5 T 0 T = 1 . 0 6 7 E + 0 8 
TDTRL RTR PESTDURLS - EXTPRCTIDNCLESJ 
p f l P T = 1 . 1 l O E + O l NDX = 6 . 3 5 8 E + 0 1 SDX =1 
ftlD = 6 . 9 4 5 F - f l l D f l C D = 2 . 0 1 3 E - f l 4 HMET=2 
TDTflL SDLTDS - EXTRf lCTIONCLBSJ 
SOLTDS= 4 5 5 3 0 . 6 
TOTAL MATER RESIDUALS 
CYAN=0.0 Di!iG=t 
TFE =1.:373F-fl2 DFE=1 
COD = 3 . 6 3 2 E + O 0 CU = 0 
ftp- = f l . f l CD = 0 . 0 
TOTf lL A I R PESIDLI f lLS - MFGCLBSJ 
p f l R T = l . 5 2 2 8 + 0 1 NDX = 4 . 9 1 8 8 - 0 1 
H F I = 1 . 9 0 : 3 8 - 0 1 PFL = 3 . 7 3 7 8 - 0 2 
nPG = 9 . 6 3 8 8 + 0 0 S F I D 8 = 3 . 7 9 0 8 + 0 0 
TnTAL SDL IDS - M8GCLBS:' 
SDLIDS= 925.5 
TOTflL MflT8R P8SIDLIflLS - MFGCLB';: 

GRS=3.5008+07 ELEC=2.925E+07 HELEC=2.083E+06 

38+00 
5E-02 

HC=5.0428-01 C0= 2E+00 

- 8XTRflCTIDNCLESJ 
6248-02 TSS=2.33 
083E-02 ZN =4.40 

TDS=1 

lE+00 
7E-06 

538E+01 

S8ID8=0. 
PB =3. 
EDD =2. 

4108-06 
3.3:38 + 00 

FLIDE=1 
MN =5 
HNET =1 

. 6 2 6 E - M 3 

. 3 8 7 E - 0 3 

. 0 3 8 E - 0 

--D'i<'=2 1 3 4 E + 0 1 HC = 1 . 6 8 1 E + 0 1 CD = 3 . 4 4 7 E + 0 1 
ftMM=3. 2 9 8 E - 0 2 HMET=9. 0 5 1 E - 0 1 flLD=l. 0 6 5 E - 0 : 3 

flMM = 1 . 6 8 5 F - 0 1 CVflN = 2 . 9 4 8 E - 0 £ 
S F I D F = 3 . 6 1 O E - 0 4 F L I D E = 1 . 3 2 9 E - 0 1 
PB = 9 . 8 6 3 E - 0 5 MN = 0 . 0 
T D ' = 1 . 1 6 5 E + 0 0 BDD = 4 . 3 8 7 E - 0 2 
HT = 0 . 0 DTH = 2 . 0 04E+01 
TDTf lL BflTTERY ETU BY FUEL TYPE 
CDfll = 4 . 0 8 1 E + 06 P E T = 1 . 8 0 3 E + 0 6 
OTH = 3 . 3 1 7 E + 0 4 T D T = 2 . 3 5 8 E + 0 7 

D&G = 3 . 
T I = 0 . 
CDD =5 , 
HMET=1 

615E-02 
0 
71 IE-02 
519E-01 

PHEN 
ZN 
RL 
MD 

l = 4 . 6 1 1 E -
= 1 . 7 0 6 E -
= 1 . 4 9 6 E -
= 0 . 0 

•03 TSS 
•03 N ITR 
•02 CU 

RRS 

= 9 . 8 4 5 E - 0 1 
= 1 . 3 5 9 E - 0 2 
= 4 . £ 7 5 E - 0 5 
= 0 . 0 

iT;fts=9. 46OE+06 E L E C = 5 . 9 £ 9 E + 0 6 H E L E C = 0 . 0 



Table B.23A Medium Auto, Otto Engine and Ni/Zn EHV Energy and 
Res idua l s , Technology Set A 

TOTflL BTII BY FUEL TVP8 
COflL=l .8598+07 P8T=7.5608+06 GflS=2.3008+07 ELEC 
OTH =9.940F+05 T0T=7.5848+07 
TOTAL ATR R8SIDLIALS - 8XTPACTI ON CLES) 
PART=8.1338+00 NOX =5.2218+01 SOX =1.4268+00 
RLD =5 .2468 -01 DACD=1 . 9£'38-04 HM8T=4. 1238-02 
TOTAL SDLTDS - 8XTRACTT0NCLESJ 
Sni.TDS= 43011 .8 
TOTAL MAT8R R8STDUflLS - EXTPflCTIDNCLES) 

5E+07 H8L8C=1.8538+06 

HC=4.2498-01 CD=5.8098+00 

CVflN=0. 0 
TFE =1.5388-02 
CDD =2.742E+00 
flPS =0.0 

0ftG=2.700E-M2 TSS=1. 
DFE=8.39OE-03 ZN =3. 
CLI =0. 0 TDS=1 . 
CD =0.0 

MFG 

:3628+0 0 
2 088-04 
1 158+01 

SFID8=7. 
PB =5. 
BDD =1. 

3298-04 
0 0 08-04 
6968+0 0 

FLID8=1.256E-03 
MN =4.41SE-03 
HMET =4.099E-04 

GFL =1-597F-01 
PKG =;3. 015F + 00 

TOTAL flTR RESIDUflLS - MFGCLBSJ 
PART=1.193F+01 NDX =3 .663E-01 

PFL = 1 . 3 4 9 8 - 0 1 
SFIDE=2.987E+0 0 

TDTAl SOLIDS - MFGCLBSJ 
SDLIDS= 9 0 5 . 4 
TOTAL MATER RESIDUALS - MFGCLBSJ 
RMM =1.3:34F-01 CYAN = 2 . 4 1 9 8 - 0 2 
SFIDE=2.8348-04 FL ID8=1 .1598 -01 

SDX = 
AMM= 

. 2118+00 
,0138-02 

HC =1.2038+01 

HMET=9.655E-01 

CO =2. 

RLD=1. 

8318+01 

0658-08 

PB =1.7108-04 MN =0.0 
TDS =2.0638+00 BDD =3.0608-02 
NT =0.0 DTH =0.0 
TDTflL EflTT8PY BTIJ BY FUFL TYPF 
COfll. = 1 . 6448 + 06 PET=8. 398E + 05 GflS 
OTH = 5 . ' H 7 6 F + 0 5 T D T = 9 . 061 E + 06 

OSiG =2 . 8 7 I E - 0 2 
TI = 0 . 0 
COD =4 .864E-02 
HMET=6.324E-02 

PHEN=3. 
ZN = 1 . 
flL =2. 
MD =0. 

765E-03 
S71E-f l3 
82OE-02 
0 

TSS =6. 
NITR=1. 
CU =8. 
RRS =0. 

204E-01 
124E-02 
056E-05 
0 

''06E+06 ELEC .271E+06 HELEC=0.0 



Table B.235 Medium Auto, Otto Engine and Nl/Zn EHV Energy and 
Residuals, 1990, Technology Set A 

TOTflL BTIJ EV FUEL TYPE 
CDRI.= 1,585F + 07 PET=6.325E+06 GRS=2.032E+fl7 ELEC=1. 944E+07 HELEC=1.637E+M6 
OTH =3.523E+05 TDT=6.479E+07 
TDTRL RIP PESTDURLS - EXTRflCTIONCLBSJ 
pftPT=6.907F+00 HOX =4.5478+01 SDX =1.2508+00 
ftl Tl =4.6058-01 0RCD=1 .6318-04 HM8T=1 . 4128-02 
TOTRL SDLIDS - 8XTPRCTTONCLBSJ 
SPLTDS= 32650.0 
TDTflL MRT8R P8SIDUflLS - 8XTRflCTIDNCLES; 

HC=3.6738-01 C0=5.0718+00 

CYRN=fl.fl 
TF8 =1.34 08-02 
CDD =2.407E+00 
ftps =0.0 

D::vG=9. 186E-
D F E = 7 . 7 4 9 E -
r i j = 0 . fl 

CD = 0 . 0 

03 
TSS = 1 
ZN =• 
TDS=' 

5'978+0 0 
3118-06 
5108+00 

SFID8=1. 
PB =1. 
BDD =1, 

42 08-05 
24SE-05 
511E+OO 

FLIDE=1. 
MN =3. 
HMET =4. 

077E-0:3 
852E-M3 
112E-04 

TOTRL RIR RESIDURLS - MFGCLBSJ 
pftPT=9.635E+00 NOX =3.108E-01 
GFL =1.40 OE- 01 PFI. =1.1928-01 
ORG =6.5378+00 S8ID8=2.4208+00 
TOTRL SOLIDS - MFGCLBSJ 
SDLIDS= 635.3 
TOTRL MRTER PESIDUflL;-

SDX=8 
RHM=2 

.023E+0M HC =1 

. 572E-02 HM8T=2 
.0058+01 
.812E-01 

CD =2. 
RLD=1. 

4698+01 
0658-08 

RMM =1. 
SFID8=2. 
PB =7. 
TDS =6. 
NT 

2068-
493E-
294F-
887E-
0 

01 
04 
05 

•01 

TOTRL BRTTFRY BTI 
C O f l L = 1 . 3 9 5 E + 0 6 
nTH = 9 . 4 3 6 F + 0 3 

CYRN = 2 . 
F L I D E = 1 . 
MN = 0 . 
EDD = 2 . 
DTH = 5 . 

I EV FLIEL 

MFGCLBSJ 
1 O S E - 0 2 
0 2 3 E - 0 1 
0 
534E-02 
701E+OO 
TYPE 

OfJiG 

TI 
CDD 
HMET 

= 2 . 4 8 2 E - 0 2 
= 0 . 0 
= 4 . 2 5 9 E - 0 2 
= 7 . 1 6 O E - 0 2 

PHEN 
ZN 
RL 
MD 

E:78E 

= 1 . 2 4 5 8 -
= 2 . 4 9 1 8 -
= 0 . 0 

03 T 
03 N I T R 
02 CU 

RRS 

=6.3598-01 
9.8538-03 
7. 1188-05 
0. 0 

P8T=4.85 08+05 
T0T=6.8918+06 

GRS=2.5518+06 ELEC=1.8128+06 H8LEC=0.0 



Table B.236 Large Auto, Otto Engine and Pb/Acid EHV Energy and 
Residuals, 1990, Technology Set A 

L-'H:: = c 

- 8 X T P f l C T I D N ' : L E : 

TOTflL BTU PV FUEL TVP8 
COf l l .=2 . 176F + 07 P 8 T = 8 . 8 4 9 8 + 06 
OTH = 1 . 1 3 f t E + 0 6 T 0 T = 8 . 8 7 6 8 + 0 7 
TDTflL flIR P8SIDLIALS - 8XTRACTT DN CLESJ 
PAPT = 9 . 5 2 6 8 + 00 N0:-( = 6 . 1 4 7 8 + 01 SOX =1 
H I D = 6 . 1 7 7 8 - 0 1 0 A C D = 2 . £ 6 8 8 - 0 4 HMET=4 
TDTflL SOLIDS - EXTRflCTIONCLBSJ 
SOLTDS= 5 0 3 3 1 . 5 
TOTAL MATEP PESIDUAI 
CVAN=0. 0 D::vG=3. 
TFE = 1 . 3 1 O E - 0 £ D F E = 1 . 
CDD = 3 . 3 2 9 8 + 0 0 CLI = 0 . 
APS = 0 . 0 CD = 0 . 
TDTAL ATR P8SIDUf lLS -
P f l R T = 1 . 4 0 0 8 + 0 1 NDX = 
GFI = 1 . 8 7 3 8 - 0 1 PPL = 
ORG = '^1.4078+00 S F I D 8 = 
TOTAL SDL IDS - MFGCLBSJ 
SOLTDS= 1 0 5 4 . 9 
TOTAL MflTFP P8S IDUALS - MFGCLBSJ 
AMM = 1 . 6 £ 9 F - 0 1 CYAN = £ . 8 4 8 8 - 0 £ 
SFID8=3.3388-04 FLID8=1.3688-01 
PE =1.9648-04 MN 
TDS = 2 . 3 5 0 8 + 0 0 BDD =3 
N I = 0 . 0 DTH =0 
TOTRI BRTT8RY ETU BY 8IJ8L TYP8 
COfll. = 1 . 8 4 2 8 + 0 6 P E T = 9 . 4 1 3 8 + 0 5 Gfl 
DTH = 6 . K ' 9 7 8 + 0 5 TDT=1 . 0 1 5 8 + 0 7 

58+or 8LEC = ' 5 5 E + 0 7 H E L E C = 2 . 1 8 8 E + 0 6 

'•9E+0 0 
: : lE-02 

HC=5 . O O I E - O l C D = 6 . :539E+00 

076E-02 TSS=2.19OE+00 
047E-0£ ZN =5.6 0£E-04 
0 TDS=1.308E+01 
0 

MFGCLBS) 
-4.29SE-01 S0X=3.293E+0C 
: 1.592E-01 flMM=3.545E-02 

SF 108=8.2258-04 
PB =5.6138-04 
BDD =1.9968+00 

1 HC =1.4068+01 
: HMET=1.084E+0 0 

FLIDE=1.477E-03 
MN = 5 . 2 0 2 E - M 3 
HMET =4.79IE-04 

CD =3..334E + 01 
RLD=1.065E-08 

= 0 . 0 

M 

-O i 

D:iG =3.374E-02 
TI =0.0 
CDD =5.736E-02 
HMET=7.386E-02 

PHEN=4.433E-03 
ZN 
RL 
MD 

=3.O32E+06 ELEC=3. 

=2.178E-03 
=3.329E-0£ 
= 0. 0 

TSS =7.£99E-01 
NITR=1.3£4E-0£ 
CU =9.512E-05 
RRS =0.0 

666E+06 HELEC=0.0 



Table B.237 Large Auto, Otto Engine and Nl/Zn EHV Energy and 
Residuals , 1990, Technology Set A 

TDTRL BTU BY FUEL TYPE 
CDRL=1.823F+07 PET=7.321E+06 GRS=2.336E+07 8LEC=2.2258+07 HEL8C=1.8398+06 
nTH =4 .0398+05 TDT=7.4408+07 
TOTRL RIR P8STDLlflLS - 8XTPflCTIDN CLBSJ 
pf tPT=7.9888+00 NDX =5 .2428+01 SDX =1 .4538+00 HC=4.2158-01 CD=5.86«8+MM 
flLD = 5 . 3 7 0 E - f l l Df lCD=1.831E-04 HMET=1.612E-02 
TOTflL SDLIDS - EXTRRCTIDNCLBSJ 
SOLIDS= 3 7 6 3 1 . 3 
TDTRL MRTER RESIDURLS - EXTRACTION(LBSJ __ ._ 
rVRN=0 fl D:SG=1.060F-02 TSS=1 . 858E + 00 SFIDE= 1 . 506E-05 F L I D E = 1 . ci-" E-M3 
-rpf̂  =,"=;4.r(r_,-|-. riFE=8.933E-03 ZN =1.0158-05 PE =1.3458-05 MN =4.4418-03 
COD =2.807E+00 CU=0.0 TDS=1.1068+01 BDD =1.7608+00 HM8T =4.7478-04 
RRS =0.0 CD =0.0 
TDTRI. RIR PESTDURLS - MPG CLBSJ 
PRPT=1 l f l 18+ f l l NDX = 3 . 6 1 8 8 - 0 1 SDX=9.2048+00 HC =1.164E+Ml CD =d. :34y8+0 l 
GFL = 1 . 5 7 4 8 - 0 1 PFL = 1 . 3 3 8 8 - 0 1 RMM=2.9128-02 HM8T=3.1978-01 RLD=1.0658-08 
npG =7 ,6088+00 SFIDE=2.775E+00 
TOTRL SDLTDS - MFGCLBSJ 
SDLIDS= 7 2 9 . 1 
TOTflL MRTER RFSIDURLS - MFSCLBS) 
RMM = 1 . 3 9 OE-01 CYRN =2 .431E-02 
SFIDE=2.S97E-04 FLIDE=1.155E-01 
PP =8.433E-05 MN =0.0 
TDS =7.954E-01 BDD =2.940E-02 
HI =0.0 DTH =6.512E+00 
TOTfll BATTERY BTU EY FUEL TYPE 
CDflL=1.593E+06 PET=5.539E+05 GflS=2.914E+06 ELEC=2.070E+06 HELEC=0.0 
OTH =1.0788+04 T0T=7.8718+06 

DivG = 2 . 
TI =0. 
CDD =4. 
HM8T=8. 

.8718-02 

. 0 
,8398-02 
,2028-02 

PH8N=3.7838-03 
ZN = 1 . 4 4 1 8 - 0 3 
RL = £ . 7 9 8 E - 0 2 
MD = 0 . 0 

TSS = 7 . 2 3 3 8 - 0 1 
N ITR=1.141E-02 
CU = 7 . 9 9 4 E - 0 5 
RRS = 0 . 0 



Table B.238 Medium Auto, Otto Engine and Pb/Acld EHV Energy and 
Res idua l s , 2000, Technology Set A 

TTONCLES:) 
T S S = 1 . 5 7 0 E + 0 0 
ZN = 2 . 5 7 4 E - 0 4 
T D S = 5 . 1 6 9 E + 0 0 

TOTflL BTU BV FUEL TVPE 
C D f l L = l . 6 8 2 E + f l 7 P E T = 6 . 6 7 0 8 + 0 
OTH = 1 . 6 8 3 8 + 06 TDT=8 . 1 7:38+ 0 
TDTflL fllR PPSIDUALS - 8XTRACTTDNCLESJ 
P A R T = 6 . 3 2 3 8 + 0 0 NOX = 4 . 0 3 8 8 + 0 1 SOX =1 
HLD = 4 . 7 0 £ F - 0 I D H C D = 1 . 2 8 9 8 - 0 4 HMeT=3 
TOTAL SDLIDS - EXTRACTIDNCLBS) 
SOLTDS= 3 4 5 3 6 . 9 

TOTAL MATFP P8SIDLIALS - EXTRA 
CVAN=0. 0 n.'::.G= 1 . 6 3 9 E - 0 2 
TFF = 1 . 0 4 £ F - 0 £ D F E = 5 . 5 8 0 8 - 0 3 
COD =.3 .45 '9E+0o CIJ = 0 . 0 
APS = 0 . 0 CD = 0 . 0 
TOTAL ATR PESIDLIf lLS - MFGCLES) 
p f l R T = 1 . 115E+ 01 NOX = 2 . 9 6 1 E - 0 1 
GFL = 1 . 3 4 1 8 - 0 1 PFL = 1 . 5 ' ? 3 8 - 0 1 
ORG =:3. 7 0 6 8 + 0 0 SF I D F = £ . 599E+f lO 
TOTAL SDL IDS - MFGCLBS;. 
SDLIDS= 7 9 ' 3 . 0 
TOTAL I.IATER RESIDUALS - MFGCLBS 
AMM = 7 . £ 3 8 F - 0 3 CYAN = 1 . 4 £ 5 E - 0 
S F I D E = 2 . 8 5 £ E - 0 4 F L I D E = 2 . 2 4 7 E - 0 . 

MN = 0 . 0 
BDD = 9 . i 3 7 E - f l : 
DTH = 0 . 0 

EY FUEL TYPE 

G A S = 2 . 5 2 3 E + 0 7 E L E C = 2 . 9 3 5 E + 0 7 H E L E C = 1 . 6 3 4 E + 0 6 

, 24 08+0 0 

, 69 08-02 
HC=3.2718-01 CD=4.7628+00 

SFID8=6. 
PE =4. 
BDD =1. 

6328-04 
0:3'98-04 
5158+00 

FLIDE=6.082E-04 
MN =3.45SE-03 
HMET =4.41OE-05 

SDX=6, 
AMM=2. 

27OE+OO 

123E-02 
HC =1. 

HMET=8. 
194E+01 

736E-01 
CD =2 
flLD=l 

221E+Ol 
0 6 5 E - 0 3 

PP 
TDS 
NT 
TOTAl 

COAL = 1 
DTH = 5 . 

= 1 . 4 6 8 F - 0 4 
= 1 . 3 8 9 E + 0 0 
= 0 . 0 

BflTTERY BTIJ 

D:i:G 
TI 
CDD 

= 1 
= 0 
= 1 

HMET=5 

15 
0 

765E 
5 0 3 E 

E - 0 ^ P H E N = 2 . 6 ; 
ZN = 1 . 5 . : 
RL = 0 . 0 
MD = 0 . 0 

• 3 E - 0 4 
' 9 E - 0 3 

TSS = 1 . 
N I T R = 9 . 

CU = 0 . 
RRS = 0 . 

2 7 8 E - 0 1 
0 2 S E - 0 3 

0 
0 

635E+M6 

5968+05 

P8T=7 

TDT=8 
:'98+05 

-.68+06 
hR' =2.1948+06 ELEC=3.0538+06 H8LEC= 



Table B.239 Medium Auto, Otto Engine and Nl/Zn EHV Energy and 
R e s i d u a l s , 2000, Technology Set A 

TDTRI PTU PV FUEL TYPE 
C0RL=1.462E+07 PET=5.762E+06 GflS=2.308E+Or 
OTH =1.067E+06 TDT=7.2298+07 
TDTflL flIR RESTDUALS - EXTRACTIDNCLBSJ 
PRRT=5.924F+00 NDX =3.646E+01 SDX =1 
RLD =4 .260E-01 DACD=1.078E-04 HMET=1 
TDTAL SDLTDS - EXTRACTION CLES;' 
SDLTDS= 26354 .5 
TDTAL MATER PESID'JALS 

0::̂ G=1 
DFE=3 
CU =0 
CD =0 

ELEC = 

12OE+OO HC 
254E-02 

f.42E+07 HELEC=1.474E+06 

:;1E-01 CD=4.270E+00 

CYAN=0. 
TFE =9. 
CDD =2. 
ARS =0. 

. 0 

.3 05E-03 

. 228E+00 

. 0 
TOTAL ATP REST 
PART=9 
GFL =1. 
ORG =7 
TOTAL ; 

. 193E+0 0 

.66OF-01 

.414E+00 
SDLIDS -

- EXTRACTIONCLBSJ 
329E-03 TS 
24OE-03 ZN 
0 TDS 
0 

UALS - MFGCLBSJ 
NOX = 2 . 5 7 7 E - 0 1 
PFL =1 .437E-01 
SFIDE=2.115E+00 

MFG CLES:) 

S=l.395E+flO SFIDE=1.423E-05 
1 =8.039E-06 PB =1.1108-05 
iS=4.6758+00 BDD =1.3918+00 

SOX=7.110E+ 0 0 HC =1.03 0E+ 01 
RMM=1.316E-02 HMET=2.560E-01 

FLIDE=5.343E-04 
MN =3.088E-03 
HMET =1.027E-04 

CD =1.985E+01 
RLD=1.065E-0S 

SOI. I DS= 
TOTRI MRTER PES 
RMM =6.461E-03 
SFIDE=2.549E-04 
PB =6.fl84E-05 
TDS =2.365E-fll 
NI = 0. 0 

IDURLS - MFGCLBSJ 
CVflN =1.29OE-03 
FLIDE=2.014E-02 
MN =0.0 
BDD =7.83IE-03 
OTH =5.152E+00 

TOTRL BRTTERY BTU BV FUEL TYPE 
COfll. = l .416E + 06 PET=4. 074E+05 GR' 
nTH =8.7 07E+03 T0T=6.24IE+06 

DSG =1.035E-02 
TI =0.0 
CDD =1.765E-07 
HMET=6.319E-02 

PHEN=2.399E-
ZN =1.030E-
RL =0.0 
MD =0.0 

s=2.158E+06 ELEC=1. 673E+06 

-04 TSS =1.973E-01 
-03 NITR=8.141E-03 

CU =0.0 
RRS =0.0 

H8LEC=0.0 



Table B.240 Large Auto - Otto Engine and Pb/Acld EHV Energy and 
Res idua l s , 2000, Technology Set A 

TOTAL 
COAL = 
OTH = 
TDTflL 
PART = 
ALD = 
TOTAL 
SOLID 
TOTAL 
CYAN 
TFE = 
CDD = 
ARS = 
TOTAl 
PAPT= 
GFI = 
OPG = 
TDTAl. 
SDL ID 
TOTAl 
AI'U'I 
SF I DF 
PB 
TDS 
NI 
TDTfl l 
COflL = 
OTH = 

BTII EY FUEL TVP8 
1 . 9 7 7 F + 0 7 P E T = 7 . 8 5 4 E + 0 6 G f l S = 2 . 9 8 1 E + 0 7 E L E C = 3 . 4 6 6 E + 0 7 
1 . 9 7 3 F + 0 6 T n T = 9 . 6 4 7 E + 0 7 

flip PESIDLIALS - EXTRACTIDNCLBS) 
ft.030F+00 MOX = 4 . 8 3 8 E + 0 1 SDX = 1 . 4 6 8 E + 0 0 H C = 3 . 8 6 7 E - 0 1 
5 . 5 6 8 E - 0 t O f l C D = 1 . 5 1 9 E - 0 4 H M E T = 4 . 2 0 7 8 - 0 2 

SOLIDS - 8XTRflCTIDNCLES;. 
S= 4 0 5 8 3 . 9 

MAT8R R8SIDUALS - 8XTRACTIDNCLESJ 
0 . 0 0S.G=1 . 8 5 3 8 - 0 2 TSS=1 . 8 5 7 8 + 0 0 S 8 I D 8 = 7 . 4 7 7 8 - 0 4 
1 . 2 3 3 F - 0 2 D F 8 = 4 . £ 4 1 8 - 0 3 ZN = £ . 9 0 4 8 - 0 4 PB = 4 . 6 1 1 8 - 0 4 
£ . 9 1 £ 8 + 0 0 CU = 0 . 0 T D S = 6 . l £ 0 8 + 0 0 EDD = 1 . 7 9 4 8 + 0 0 
0 . 0 C D = 0. 0 

ATP P8SIDLI f lLS - MFG.LESJ 
1 . 3 1 0 8 + 0 1 NOX = 5 . 4 9 1 8 - 0 1 S D X = 7 . £ 3 9 8 + 0 0 HC = 1 . 4 0 5 8 + 0 1 
£ . 1 8 5 8 - 0 1 PFL = 1 . 8 9 0 8 - 0 1 A M M = £ . 5 0 6 E - 0 £ H N E T = 9 . 8 5 4 E - 0 1 
1 . 0 £ 8 F + 0 1 S F T D E = 3 . 0 4 8 E + 0 0 

SOL IDS 

H E L E C = 1 . 9 3 9 E + 0 6 

CD= . 6 3 6 E + 00 

FLIDE=7 
MN =4 
HNET =5 

CD =2. 
ALD=1. 

.1918-

.0938-

.2428-

-0 
-0 
-0' 

6298+01 
0658-08 

MFG CLESJ 
:= 9 3 5 . 4 
MATFR R8SIDUALS - MFGCLBSJ 
8 . 5 6 5 F - 0 3 CYAN = 1 . 6 8 8 8 - 0 3 
3 . 3 7 5 8 - 0 4 F L I D E = 2 . 6 6 1 E - 0 2 

= 1 . 6 9 £ E - 0 4 MN = 0 . 0 
= 1 . 5 7 8 E + 0 0 PDD = 1 . 0 7 4 E - 0 2 
= 0 . 0 DTH = 0 . 0 

BATTERY PTIJ BV FUEL TYPE 
1 . 8 4 0 E + 0 6 P E T = 7 . 9 1 3 E + 0 5 G H S = 2 . 4 7 0 E + 0 6 E L E C = 3 . 4 3 6 8 + 0 6 
6 . 0 7 4 8 + 05 T 0 T = 9 . 1 8 1 E + 06 

DSG = 1 . 3 6 5 E - 0 2 
TI = 0 . 0 
CDD = 1 . 7 6 5 E - 0 7 
H M E T = 6 . 4 5 4 E - 0 2 

P H E N = 3 . 1 6 5 E -
ZN = 1 . 7 3 8 E -
flL = 0 . 0 
MD = 0 . 0 

04 TSS 
03 N I T R 

CU 
RRS 

= 1 .50 
= 1 . 06 
= 0 , 0 
= 0 . 0 

2 E - 0 1 
9 E - 02 

H E L E C = 0 . 0 



Table B.241 Large Auto, Otto Engine and Nl/Zn EHV Energy and 
Residuals, Technology Set A 1 

TDTRI 
CORL= 
OTH = 
TOTflL 
pf lRT = 

fll.D = 
TOTflL 
S O L I D 
TDTf l l . 
CYf lN= 
TFF = 
COD = 
flRS = 
TOTflL 
PRRT= 
GFL = 
ORG =1 
TDTflL 
SOL ID 
TDTRL 
RMM 
SFIDF 
PB 
TDS 
N I 
TDTRL 
CDRL = 
DTH = 

ETU BV FUEL TYPE 
1 . 6 7 8 E + 0 7 P E T = 6 . 6 5 5 E + 0 6 
1 . 1 6 1 E + 06 T D T = 8 . 2 1 0 E + 07 

R I P RESIDUf lLS - EXTRRCTIDNCLESJ 
e 4 1 F + 0 0 NOX = 4 . 2 0 0 8 + 0 1 SOX = 1 

4 . ' = < 4 8 F - f l l D R C D = 1 . 2 2 0 8 - 0 4 HN8T=1 
DLTDS - 8XTPf lCTIDNCLESJ 

GflS=2.6228+07 8LEC=; ;.lE+07 HELEC=1.666E+06 

. 2'9:3E+0M 

, 426E-02 

HC=3.3tlE-Ml CD=4.934E+00 

:i03" 
MflTFP RESIDUflLS - EXTRACTIONCLBSJ 

fl.O 0SG=2.0648-03 TSS=1.61SE + 00 SFID8=1 
l'o7,=.c-o3 DF8=3. 7468-0 3 ZN =8. 7598-06 PE =1 
-._=;;=iRF+00 CU=0.0 TDS=5.4318+00 BDD =1 
0. fl CD =0.0 
ATR R8SIDUALS - MFGCLBSJ 
1.05 0F+ 01 NOX =2.9898-01 
I.O77F-01 PFL =1.6248-01 
8.6108 + 0 0 S81D8=2.4 058+0 0 
SOLIDS - M8GCLBSJ 

19 
128-05 

8-05 
158+00 

F L I D E 
MN 
HMET 

= 6 . 2 0 7 E 
= 3 . 5 5 8 E 
= 1 . 1 7 3 E 

- 0 4 
-03 
-04 

S D X = 8 . 1 S 2 E + 0 0 HC 
A M M = 2 . 0 6 8 E - 0 2 HMET 

= 1. 191E+0 
9c7E-0 

1 C D •• 

1 RLDi 
=2.287E+-
= 1.065E 

01 
:is 

MRTER RESIDURLS - MFGCLBSJ 
=7. 44:5E- 03 CYflN = 1 . 492E- 03 
=2.937E-04 FLTDE=2.31OE-02 
=7.011E-05 MN =0.0 
=2 7038-01 EDD =9.066E-03 
= 0.0 OTH =5.92:5E+00 
EflTTEPY ETU EV FUEL TYPE 

1.628E+06 PET=4.684E+05 Gfl: 
1.001F+04 T0T=7.176E+06 

OS:G =1. 194E-02 
TI =0.0 
CDD =1.765E-07 
HMET=7.21OE-02 

PHEN=2.768E 
ZN 
AL 
MD 

;:=2. 481 E+06 ELEC= 1. 

=1.1S9E 
= 0. 0 
= 0. 0 

924E+06 

-04 

HEL8C=0.0 

TSS 
NITR 
CU 
RRS 

— 1 _ • 

=9. 
= 0. 
= 0. 

£6 
4C 
0 
0 

.18-
138-

-01 
-03 



Table B.242 Medium Auto, Otto Engine and Pb/Acid EHV Energy and 
Res idua l s , 1990, Technology Set B 

TDTflL BTU EV FUEL TYPE 
C D R L = 1 . 6 7 8 8 + 0 7 P F T = 7 . 9 6 3 8 + 0 6 GflS= 
OTH = 1 . 0 2 3 8 + 06 T D T = 7 . 7 1 8 E + 07 
TDTflL flip RESTDUALS - EXTRACT I ONCLBSJ 
p ft R T = 7 . £ 0 2 8 + 0 0 N 0: <: = 4 . 3 9 8 8 + 0 1 S 0 X = 1 
ALD =4-3408-01 DACD=1.6338-04 HN8T=3 
TDTAL SOLIDS - 8XTRACTTDNCLESJ 
SOLIDS= 36927.5 

I DUALS 
DS.G=1 
DF8=3 
CIJ = 0 
CD =0 

4548+07 8LEC= ̂2.467E+07 HELEC=1.955E+06 

, £:5'7't + M0 
9 0 5 8 - 0 2 

H C = 3 . 6 2 9 8 - 0 1 C 0 = 5 . 0 4 4 8 + 0 0 

RPS TOTAL MATFR 
C V f l N = 0 . 0 

TFE = 1 . 1 2 1 E - 0 2 D F E = 3 . 6 9 9 8 - 0 
COD = 2 . 5 3 1 8 + 0 0 CIJ = 0 . 0 
APS = 0 . 0 CD = 0 . 0 
TOTfll flTR R8SIDUf lLS - MFGCLBS.) 
Pf lRT=1.1118+01 NOX = 3 . 0 4 6 8 - 0 1 
GFL = 1 . 6 4 9 8 - 0 1 PFL = 1 . 4 1 8 8 - 0 1 
ORG =R. ' 3 ^38+0 fl SF I D 8 = 2 . 9 0 3 8 + 0 0 
TOTflL SOLIDS - MFGCLBSJ 
S O L I D S = 8 2 2 . 7 
TDTAL MflTER RESIDUALS - MFGCLBS 

EXTRACTIDNCLESJ 
068-02 TSS=1.6268+00 SFID8=6.8758-04 

ZN =2.6678-04 PB =4.237E-M4 
TDS=5.319E+00 BDD =1.565E+00 

SDX=6. 
AMM=2. 

561E+OO 
56IE-02 

HC =1. 

HMET=9. 

237E+01 
052E-01 

P L I D 8 = 6 . 
MN = 3 . 
HMET = 4 . 

CO = 2 , 
R L D = 1 . 

i'6 08 
' 1 3 8 
»398 

- 0 4 
0 5 

- 0 5 

*08-i 
>58-

01 
OS 

CVflN = 1 . 4 7 0 8 -
F L I D E = 2 . 3 1 9 E -
MN = 0 . 0 
EOD = 9 . 4 0 0 E -
OTH = 0 . 0 

TOTfl l ERTTEPY BTIJ BY FUEL TYPE 
COflL = 1 . 3 2 7 F + 06 P 8 T = 8 . 4 3 8 8 + 05 
OTH = 5 . 7 1 0 8 + 0 5 T D T = S . 5 4 3 E + 0 6 

AMM =7 
S F I D F = 3 
PE = 1 
TDS =1 
N I = 0 

.7asE-

. f l 6 0 E -
5 4 3 F -

- 03 
-04 
-04 

4 4 4 E + 0 0 
0 

0 5 
02 

DSG 
TI 
COD 

= 1. 
= 0, 
= 1. 

2 3 8 E - 0 c 

:i3 H M E T = 6 . 1 4 

PHEN=£, 
ZN = 1 , 
RL = 0 . 

S 3 £ E -
6 2 6 8 -
0 

04 
0:3 

MD M. 0 

TSS = 1 , 
N I T R = 9 , 
CU = 0 . 
RRS = 0 . 

G R S = £ . 6 8 6 8 + 0 6 E L E C = 3 . 1 1 2 E + 0 6 H E L E C = 0 . 

3 9 : 
69 i 
0 
0 

01 
03 



Table B.243 Medium Auto, Otto Engine and Nl/Zn EHV Energy and 
R e s i d u a l s , 1990, Technology Set B 

TOTRL BTIJ BY FUEL TYPE 
CDRL=1.422E+07 PET=6.654E+06 Gfl 
OTH =3.962E+05 TDT=6.61 lE+07 
TOTRL RIP RESIDURLS - EXTRflCTIONCLBSJ 
PRpT=6.104E+00 NDX =3.829E+01 SDX =1 . 
RLD =4 .246E-01 Df lCD=l .384E-04 HMET=1. 
TDTRL SDLTDS - EXTRflCTIONCLBSJ 
SOLIDS= 27640 .6 
TDTflL MRTER RESIDURLS - EXTRflCTIONCLBSJ 

S=2.172E+07 EL8C=2.0608+07 HELEC=1.729E+06 

12'9E+00 
351E-02 

HC=3.136E-01 CD=4.402E+00 

CYRN=0.0 
TFE = 9 . 7 7 1 E - 0 3 
COD =2.221E+OO 
RRS = 0 . 0 

DS:G=1.908E-03 
DFE=3.£50E-03 
CU =0.0 
CD =0.0 

TDTRL RIR RESIDURLS - MFGCLBSJ 
pftpT=8.935E+0fl NDX =2.572E-01 
GFL =1.457E-01 PFL =1.2548-01 
ORG =7.39 08+00 SFID8=2..3428+00 
TOTRL SDLIDS - MFGCLBSJ 
.SDLIDS= 572.5 
TDTRL MRTER RESIDURLS - MFGCLBS 
RMM =6.787F-03 
SFlDF=2.668F-04 
PB =6.302E-05 
TDS =2.4fl5E-01 
NI =0.fl 
TOTflL BRTTERY ETU BV FUEL TYPE 
COflL=l.034E+06 PET=4.724E+0 
DTH =6.4918+03 TDT=6.5528+06 

TSS=1 
ZN =7 
TDS=4 

4 0OE+OO 
576E-06 
66OE+OO 

SFIDE=1 
PB =1 
BOD =1 

3398-05 
0508-05 
3948+00 

FLID8=5.3258 
MN =3.24IE 
HMET =1.044E 

04 
- 0 3 
- 0 4 

S0X=7.3488+00 
RMM=2.1858-02 

HC =1 
HMET=2 

.038E+01 

.634E-01 
CD =2 
RLD=1 

084E+ 
065E-

01 

CYRN = l . £9 ,£E-03 
FLIDE=2. Ci£9E-0£ 
MN = 0 . 0 
BOD = 7 . 8 3 3 E - 0 3 
OTH =5.348E+00 

aS:G = 1 . 08£E 
T I = 0 . 0 
CDD =1.765E 
HMET=6.870E 

-M7 

5 GflS=£.588E+06 ELEi 

PHEN=£.475E-
ZN =1.073E-
RL = 0 . 0 
MD = 0 . 0 

::=1.843E+06 

-04 TSS = £ . 0 8 4 E - 0 1 
-03 N ITR=8 .487E-03 

CU = 0 . 0 
RRS = 0 . 0 

HELEC=0.0 



Table B.244 Large Auto, Otto Engine and Pb/Acid EHV Energy and 
Res idua l s , 1990, Technology Set B 

TOTAL 
CDAL=1 
DTH =1 
TOTAL 
PAPT=;-
ALD =•! 
TOTAl 
SOLIDS 

BTIJ 
1 . 9ft 
1 . 2 4 : 
ATP 

:; .44': 

SOL: 

: = 

EV FUEL TYPE 
::8+ 07 P 8 T = 9 . 3 2 3 8 + 06 
' 8 + 0 6 T 0 T = 9 . l £ 9 E + 0 7 
RESIDUALS - 8XTRACTIDNCLB 

G A S = 2 . 3 9 5 8 + 0 7 E L E C = 2 . 9 3 1 E + 0 7 H E L E C = 2 . 3 5 1 E + 0 6 

9 8 + 0 0 NOX = 
3 8 - 0 1 OACD= 
IDS - 8XTRAC 

4 3 7 0 0 . 4 

5 . 1 5 6 8 + 0 1 
2 . 0 0 5 8 - 0 4 
T I O N ( L E S ) 

SDX = 1 . 
HM8T=4. 

4:378 + 00 
8 1 5 8 - 0 2 

HC=4.2898-01 CD= 28+0 0 

TOTAL 1.1AT8P PPSIDUALS 
CVAN = 0. 0 DS:G=2 
TFF =1.3158-02 DF8=4 
CDD =2.9 068+00 CU =0 
APS =0.0 CD =0 
TOTAL AIR RESIDUALS -
PART=1.328E+01 NDX =3 
GFL =1.9A£E-01 PFL =1 
ORG =1.035E+01 SFIDE=3 
TOTAL SDLIDS - MFGCLBSJ 
SOLIDS= 983.0 
TOTAL MRTER RESIDURLS -
RMN =9.132E-03 CYflN =1. 
SFIDE=3.585E-04 FLIDE=2. 
PB =1.868F-Ci4 MN =0. 
TDS =1.785E+00 BDD =1. 
NI =0.0 DTH =0. 
TOTRL BRTTERY ETU EV FUEL 

EXTRflCTIDNCLB' 
123E-02 

0 
0 
MFG CLESJ 
3 . 5 3 I E - 0 1 

7 0 5 E - 0 1 
4 6 6 E + 0 0 

TSS=1 
ZN =3 
TDS=6 

.8768+0 0 

. 3398-04 

. 1 0:3E + 00 

S F I D E = 8 . 
PE = 5 . 
BDD = 1 . 

J 8 8 E - 0 4 
: : 9 1 E - 0 4 
50OE+OO 

FLIDE= 
MN 
HMET = 

i07E-04 
559E-05 
523E-05 

MFGCLBSJ 
.70 3E-03 
.73OE-02 
. 0 
.098E-02 
. 0 

TYPE 

SDX=7 
flr'iM=: 

DSG 
TI 
CDD 
HNET 

= 1, 

= 1 

:'5E+00 
*6E-02 

446E-
0 
765E-
339E-

HC =1. 
HMET=1, 

446E+01 
13OE+OO 

CD =2. 
flLD=l. 

:̂ M 
06 

OE+Ol 
5E-08 

PHEN=3.3 05E-
ZN =1.9288-

04 
0 3 

RL 
ND 

= 0. 0 
= 0. 0 

TSS =1 
NITR=1 
CU =0 
RRS =0 

. 6548-01 

. 1 2 8 E - 0 2 

. 0 

. 0 

CDfl l . 
OTH 

l l . 

12 
jE + 06 
5E+05 

P E T = 1 . 
T D T = 1 . 

0 5 3 E + 0 6 
0 6 6 E + 0 7 

G f l S = 3 . 3 5 1 E + 0 6 ELEC=3.8S2E+i-" i6 H E L E C = 0 . 



Table B.245 Large Auto, Otto Engine and Nl/Zn EHV Energy and 
Residuals, 1990, Technology Set B 

TDTRI 
CDflL=l 
OTH =4 
TDTflL 
PflRT=: 
RLD =4 
TOTRL 
SOLIDS 
TDTRL 
CVRN=0 
TFE =1 
CDD =2 
ARS =0 
TDTfll 
PRPT=1 
GFL =1 
ORG =8 
TOTRL 
SDLIDS 
TOTRI 
RMM = 
:SFIDE= 
PB 
TDS = 
NT 
TOTflL 
COflL=1 
OTH =8 

BTU BY FUEL TYPE 
.651F+07 PET=7.6: 

5E+05 TDT=7.6; 
RIR RESIDUALS - E: 
.066F+0 0 NOX =4. 

GftS=2.526E+07 ELEC=2.393E+07 ::9E + 06 
53E+07 
•.ITRflCTIONCLBSJ 
599E+01 SOX =1 

HMET=1 
291E+OO 
616E-02 

HC=3.612E-01 

HELEC=1.996E+06 

CD=5.048E+00 

a52E-01 DflCD=1.612E-04 
OLIDS - EXTRflCTIONCLBSJ 

31758.1 
MRTER RFSTDUflLS - EXTRRCTIDNCLESJ 
fl 0SG=2.286E-03 TSS=1.601E+00 SFIDE=1. 
tg-:;F-fl,:i DFE=3.72 08-03 ZN =8.8308-06 PB =1. 
537E+00 CU=0.0 • TDS=5.324E+00 BOD =1. 

0 CD =0.0 
RIR RESIDURLS - MEGCLBSJ 
0 398+fll NDX =2.9578-01 SDX=8.9988+00 

.6818-01 PEL =1.4478-01 RMM=2.5348-M£ 

.4448+00 SFTDE=2.7358+00 
SDLIDS - MFGCLBSJ 
= 661.2 
MflTEP RESIDUflLS - MFGCLE 

5728-05 
2278-05 
5978+00 

8LID8=6 
MN =3 
HM8T =1 

0848^ 
7238-
282E-

-04 
•03 
-04 

HC =1. 
HMET=3. 

201E+M1 
32SE-01 

CD =2. 
RLD=1. 

393E+ 
06 5E 

01 
OS 

.79aE-

.065E-

.229E-

03 
04 
05 

CYAN =1.479E-03 DS;G =1.241E-02 PH8N 
81ID8=2.332E-02 TI =0.0 ZN 
MN =0.0 COD =1.765E-07 RL 
BOD =9.077E-03 HMET=8.2258-02 MD 
OTH =6.8128+00 

BRTTERY ETU BV FUEL TYPE 
.317E+06 PET=6.013E+05 6flS=3.297E+06 ELEC 
.'o^ftF+03 TDT=8. 346E+06 

2.8 09E-01 
0. 0 

=2.840E-
= 1.230E-
= 0. 0 
= 0. 0 

-04 TSS 
-03 NITR 

CU 
RRS 

::9E-oi 
3OE-03 

= 0. M 
= 0. 0 

347E+06 HELEC=0.0 



Table B.246 Medium Auto, Otto Engine and Pb/Acld EHV Energy and 
Res idua l s , 2000, Technology Set B 

TDTAL ETU BV FUFL TYPE 
CDAL = 1.424F+07 PET = 7.324E + 06 GflS=2. 247E+07 ELEC=2.355E+07 HELEC=1.845E+06 
OTH =7.5998+05 T0T=7.0108+07 
TDTRL ATP R8STDUALS - 8XTRRCTIDNCLBSJ 
PflPT=6-659F+00 NOX =4.1468+01 SDX =1.3058+00 HC=3.227E-01 CD=4.9118+00 
flLD = 4 . 9 9 3 8 - 0 1 0ACD=1.1028-04 HMET=2.39SE-02 
TOTAL SOLIDS - EXTRACTIDNCLESJ 
SOLIDS= 32598 .8 
TOTAL l.lflT8R R8SIDUflLS - 8XTRflCTTON CLESJ 
CVflN=0.0 DSG=9.3358-03 TSS=1.6438+00 SFID8=3.6058-04 F L I D 8 = 6 . 3 6 8 8 - 0 4 
TFE = 1 . 0 5 8 8 - 0 2 D88=3.7538-03 ZN =1 .4068 -04 PE = 2 . 2 2 5 8 - 0 4 MN = 3 . 5 1 1 8 - 0 3 
COD =2.6158+00 CU = 0 . 0 TDS=5.4918+00 EDD =1.6028+00 HMET = 4 . 4 9 1 8 - 0 5 
flRS = 0 . 0 CD = 0 , 0 
TDTfll flTR R8SIDUALS - MFGCLBSJ 
PMf^Y=l. 0628+01 NOX =3.01:58-01 SDX=4.8858+00 HC = 1 1 7 5 8 + 0 1 r n - . ^ ^ . c - . 
GFL =1 .9£4E-01 PFL =1 .664E-01 AMM=1.9£7E-0£ HMET=; 770E- A L D = 1 " 0 6 5 ! : ^ ! 
nPb =8 .9758 + 00 SFID8=£. 4088+00 l -Ot . . . t M... 
TOTAL SDLIDS - M8GCLESJ 
SOLIDS= 732 .6 
TOTAL MATFR RESIDUALS - MFGCLBSJ 
ftMM =7 .342E-03 CYRN =1 .497E-03 DiiG =1 .198E- f l 2 PHEN=2.748E-fl4 T S " = 1 £ 1 A E - 0 1 
SFIDE=2.900E-04 FLIDE=2.31 i:iE-02 T I = 0 . 0 ZN =1 .414E-03 NI TR=9.56ME-03 
PB =1.132E-M4 MN =0.0 CDD =1.765E-07 RL =0.0 CU =0.0 
TDS =8.531E-01 BDD =8.945E-03 HMET=5. 0998-02 MD =0.0 RRS =0. li 
NT =0.0 DTH =0.0 
TOTRL BRTT8RY BTU BY FU8L TYP8 
CDflL=7.0248+05 PET=4.147E+CI5 GRS=1.354E+06 8L8C=1.6308+06 HELEC=0.0 
DTH =2.971E+05 TDT=4.401E+06 



Table B.247 Medium Auto, Otto Engine and Ni/Zn EHV Energy and-
Reslduals, 2000, Technology Set B 

- EXTRflCTIONCLBSJ 
612E-03 TSS=1.196E+00 
7S5E-03 ZN 

TDS 

TOTRL BTU BY FUEL TYPE 
COflL=l.123F+07 PET=5.572E+06 
OTH =3.570E+05 T0T=5.592E+07 
TDTRL RIR RESIDURLS - EXTRflCTIONCLBSJ 
pftPT=5.093E+flfl NOX =3.093E+01 SOX =9 
PLD =3.657E-01 DflCD=8.559E-05 HMET=1 
TOTRL SOLIDS - EXTRflCTIONCLBSJ 
SDLIDS= 22347.3 
TOTRL MRTER RESIDURLS 
CYRN=fl. fl 0?î G=l 
TFE =7.894E-03 DFE=2 
CDD =1.913F+00 CU =0 
ftPS =0.0 CD =0 
TDTRL RIR RESIDURLS -
pftRT=8.277F+00 NDX 
GFL =1.564E-01 PFL =1 
ORG =6.3668+00 SFIDE=1 
TDTflL SDLIDS - MFGCLBSJ 
S0L1DS= 505.1 

TDTRL MRTER RESIDURLS - MFGCLBSJ 
RMM ='j. 481 E-03 CYflN =1.1 09E-03 

FLIDE=1.760E-02 
MN =0.0 
BDD =6.833E-03 
DTH =4.72OE+OO 
BY FUEL TYPE 

GflS=l.818E+07 ELEC=1.86 :iE+07 HELEC=1.503E+0« 

589E-01 
122E-02 

.4188-01 Cn=3.638E+ 0 0 

6.6278-06 
i4. 0148+00 

SFID8=1.3028-05 
FB =9.204E-06 
BDD =1.198E+00 

FLIDE=4.587E 
MN =2.621E 
HMET =9.2518 

04 
03 

-05 

MFG CLBSJ 
=2.£28E-01 

.356E-01 

.8888+00 

SDX= 
RMM= 

.342E+00 

.4768-02 

HC =8.9488+00 CD =1.688E+01 
HMET=2.324E-01 flLD=l.065E-08 

SFIDF=£.164E-04 
PB =4.679F-fl5 
TDS =1.964E-01 
NT =0.0 
TDTRL BRTTERY BTU 

DS=G =8 
TI =0 
CDD =1 
HM8T=5 

.9238-03 PH8N=2.046E-04 
,0 ZN =8.9578-04 
,7658-07 RL =0.0 
.6848-02 MD =0.0 

TSS =1.77: 
NITR=7.10! 
CU =0.0 
RRS =0.0 

01 
03 

C0RL=1.0128+06 PFT=4.1358+05 
nTH =5.2508+03 TDT=5.7718+06 

GRS=2.1448+06 ELEC=1.671E+06 HELEC=0.0 



Table B.248 Large Auto, Otto Engine and Pb/Acld EHV Energy and 
Res idua l s , 2000, Technology Set B 

TOTftL PTIJ BY FUEL TVPE 
C D f l L = I . 7 2 8 8 + 0 7 P F T = 8 . 6 5 1 E + 0 6 
OTH = 1 . 2 2 6 8 + 0 6 T 0 T = 8 . 5 8 1 E + 0 7 
TOTftL HTP RESIDUf lLS - 8XTRf lCTIDNCLESJ 
p f l p T = 7 . 3 4 1 8 + 0 0 NOX = 4 . 6 2 6 8 + 0 1 SDX =1 
flLD = 5 . 3 5 5 8 - 0 1 n f l C D = l . 3 7 9 E - 0 4 HM8T=4 
TOTflL SOLIDS - 8XTRf lCTI0NCLESJ 
SOLIDS= 3 9 6 4 3 . 5 
TOTflL l.lflTFR RFSTDUflLS 
CY f lN=0 . 0 0:::G=2 
TFF = 1 . 1 7 9 8 - 0 2 DF8=4 
COD = 2 . 8 0 1 8 + 0 0 CU = 0 
flRS = 0 . 0 CD =0 
TDTflL flip PPSIDUf lLS -
P A R T = 1 . 3 5 9 E + 0 1 NDX =3 
GFL = 2 . 3 7 0 8 - 0 1 PFL =2 
ORG = '9 . '975F + 0 0 S F I D 8 = 3 
TDTAl. SOLIDS - MFGCLBSJ 
SOL IDS= 9 6 0 . 0 
TDTAL MflTFP R8SIDUflLS -

GflS=2.7068+07 8L8C=2.9428+07 H8L8C=, 

41Ot+00 
5 5 08-02 

HC 

2.£738+06 

.664E-01 CD=5.401E+OO 

- EXTRflCTIDNCLB 
.03£E-0£ TSS=1. 
.10OE-03 ZN =3. 
.0 TDS=5. 
. 0 
MFG CLESJ 
=3.417E-01 
.054E-01 
084E+0 0 

9OE+OO 
0OE-04 
:57E+0 0 

SFIDE=8. 
PB =5. 
BDD =1. 

374E-04 
086E-04 
729E+00 

FLIDE= 
MN 
HMET = 

ON 

946E-
914E-
276E-

04 
03 
05 

SDX=7. 
flMM=2. 

4:35E + 00 
3 1 5 8 - 0 2 

HC = 1 . 
H M 8 T = 1 . 

5 8 9 8 + 0 1 
: iS6E+0o 

CD = 2 , 
flLD=l, 

521E+C 
065E-C 

flMM = 1 3 . 1 9 0 8 - 0 3 CYAN = 1 . 
S F I D E = 3 . 2 3 0 8 - 0 4 F L I D 8 = 2 . 
PB = 1 . 7 7 3 8 - 0 4 MN = 0 . 
TDS = 1 . 7 1 3 8 + 0 0 EDD = 1 . 
H I = 0 . 0 DTH = 0 . 
TOTAL BATTERY BTU BV FIJEL 
C n A L = l , 
OTH =r:.. 

3 6 F + 0 6 
£0F-t-05 

PET = 
TOT = 

MFGCLBSJ 
. 6 3 2 E - 0 3 
. 6 3 6 E - 0 2 
. 0 
. 0 6 S E - 0 2 
. 0 

TYPE 
• . •HE+05 GA 

;5E+07 

DS:G 
TI 
CDD 

= 1. 
= 0. 
= 1 . 

HMET=6. 

327E-MC 
0 
7 6 5 E - 0 7 
5 3 0 8 - 0 2 

PHEN=3. 
ZN = 1 . 
RL = 0 . 
MD = 0 . 

0 3 9 E -
S 1 2 E -
0 
0 

04 
03 

TSS = 1 . 
N I T R = 1 . 
CU = 0 . 
RRS = 0 . 

5 0 : 
05; 
0 
0 

01 
02 

1 5 4 8 + 0 6 8 L e C = 3 . 7 9 6 8 + 0 6 H E L E C = 0 . 



Table B.249 Large Auto, Otto Engine and Ni/Zn EHV Energy and 

Residuals, 2000, Technology Set B 

EXTRflCTIDNCLB:: 
, 1 2 3 E - 0 : 
, 5 4 3 E - 0 : 

. 0 
MFG 

T S S = 1 . 5 2 1 E + O O 
ZN = S . 4 7 S E - 0 6 
T D S = 5 . 1 0 3 E + 0 0 

TOTflL BTIJ EV FUEL TYPE 
C 0 f l L = 1 . 4 4 5 F + 0 7 P E T = 7 . 1 4 5 E + 0 6 
nTH = 4 . 5 6 2 8 + 0 5 T D T = 7 . 1 9 7 8 + 0 7 
TDTRL RTR R8SIDURLS - 8XTRRCTIDNCLESJ 
p f l R T = 6 . 5 3 7 8 + 0 0 NDX = 3 . 9 4 1 8 + 0 1 SDX =1 
fll-D = 4 . 6 4 9 E - 0 1 DRCD=1 . 0 9 9 E - 0 4 HMET=1 
TOTRL SDLTDS - EXTRRCTIDNCLBSJ 
S D L I D S = . 2 8 4 7 3 . 5 
TOTf lL MflTER RESIDUf lLS 
CVRN=f l . 0 0:::G=2 

TFE = 1 . 0 0 6 8 - 0 2 DF8=3 
COD = 2 . 4 3 2 8 + 0 0 CU =0 
PPS = 0 . f l CD = 0 
TOTRL ATR RESIDUALS - MFGCLE 
P A R T = 1 . f l 6 5 E + 0 1 NOX = 2 . 8 4 7 E - 0 1 
GFI = 1 . 9 9 a E - 0 1 PFL = 1 . 7 3 2 E - 0 1 
ORG =8.0 '= '4E + 00 S F T D E = 2 . 4 3 5 E + 00 
TDTAL SOL IDS - MFGCLBSJ 
' ; D L I D S = 6 4 6 . 4 
TDTRL MRTER RESIDUALS - M8GCLESJ 
ftMM = 6 . 9 3 4 8 - 0 3 CYRN = 1 . 4 1 1 8 - 0 3 
SET 0 8 = 2 . 7 5 7 8 - 0 4 F L I D 8 = 2 . 2 4 4 8 - 0 2 

= 6 . 7 3 4 E - 0 5 MN = 0 . 0 
= 2 . 6 7 2 E - 0 1 EDD = 8 . 7 8 5 E - 0 3 
= 0 . 0 OTH = 6 . 5 5 1 E + O O 

BflTTERY ETU EY FUEL TYPE 

G f l S = 2 . 3 4 1 E + 0 7 ELEC= 

.22OE+OO 
, 4 7 8 E - 0 2 

HC= 

398E+07 HELEC=1.92IE+06 

.084E-01 C0=4.631E+ 0 0 

SFIDE=1 
PB =1 
BDD =1 

. 669E 
, 179E 
, 526E 

05 
05 

+ 00 

FLIDE=5. 
MN =3. 
HMET =1. 

832E-04 
339E-03 
244E-04 

SDX=8.5£9E+00 
flMM=1.89flE-0£ 

HC = 1 . 1 4 9 
H M E T = 3 . £ 0 1 

E + Ol 
E - 0 1 

CD = £ . 
R L D = 1 . 

151E+01 
065E-08 

PB 
TDS 
NI 
TOTflL 
CDRL=1 
OTH =7 

.404E+06 

.£86E+03 

PET 
TDT 

=5.735E+05 
=8.009E+06 

GRS 

DSiG =1 . 1 3 6 E - 0 2 
T I = 0 . 0 
COD = 1 . 7 6 5 E - 0 7 
H M E T = 7 . 4 9 S E - 0 2 

P H E N = 2 . 6 05E-
ZN = 1 . 1 4 4 E -
flL = 0 . 0 
MD = 0 . 0 

: = 2 . 9 7 5 E + 0 6 E L E C = 2 . :320E+06 

- 0 4 TSS = 2 . 3 6 5 E - 0 1 
- 03 N I T R = 9 . 0 4 5 8 - 0 3 

CU = 0 . 0 
RRS = 0 . 0 

H 8 L E C = 0 . 0 



Table B.250 ACT, Group Rapid T rans i t Vehic le , 
1980, All Technology Sets 

Energy and Res idua l s , 

TDTAL BTIJ EV 8U8L TYP8 
C D A L = 6 . 4 1 O E + 0 7 P E T = 3 . 4 2 2 E + 0 7 G A S = 7 . 7 1 9 E + 0 ( 
OTH = 5 . 4 9 S E + 0 5 T D T = 2 . 2 7 0 E + 0 8 
TDTAL A I R RESTDUALS - EXTRACTIDN(LBSJ 
p f l R T = 1 . 4 1 6 8 + 0 1 NOX = 1 . 5 2 9 E + 0 2 SQX = 1 . 0 0 9 8 + 0 0 
A I D = 7 . 4 1 0 E - f l 3 D A C D = 9 . 1 7 1 E - 0 4 H M E T = 7 . 2 3 1 E - 0 2 
TDTAL SOLIDS - EXTRACTIONCLESJ 
SOLIDS= 1 0 9 4 4 9 . 5 
TOTflL MflTER RESIDUf lLS - EXTPf lCTIDN CLBS:) 
C V fl H = 0 . 0 0 :.;• G = 5 . 41 9 8 - 0 2 T S S = 1 . 02 0 8 + 0 0 
TF8 = 4 . 5 4 0 8 - 0 2 D 8 8 = 2 . 6 2 4 8 - 0 2 ZN = 0 . 0 
CDD = 0 . 0 CLI = 0 . 0 TDS=.3.'9 5 0 8 + 0 1 
APS = 0 . 0 CD = 0 . 0 
TDTflL flIR R8SIDUf lLS - MFGCLBSJ 

8 L 8 C = 4 . 9 0 4 8 + 0 7 HELEC= )94E+0^ 

H C = 1 . 2 9 S E + 0 0 C D = 1 . 1 5 3 E + 01 

S 8 I D 8 = 0 . 
PB =0 . 
EDD =4 . 

o 
0 
86 0 8 - 0 

F L 1 0 8 = 3 . 7 9 5 8 - 0 3 
MN = 1 . 2 9 9 8 - 0 2 
HMET = 3 . 3 9 2 E - 0 3 

P A R T = 2 . 0 4 0 F + 0 1 NDX = 1 . 
GFL = 7 . 9 8 0 F - 0 2 PFL = 5 . 
ORG = H . 7 4 9 E + 0 0 S F I D E = 1 . 
TOTAL SOLIDS - MFGCLBSJ 
SOL IDS= 1 7 5 4 . 4 
TDTf lL MRTER R8SIDURLS -

::'978 + 00 
: ; 1 6 8 - 0 2 
J658+01 

ftMM = 4 . 0 8 9 8 - 0 1 
• F I D 8 = 6 . 7 5 £ E - f l 4 
PB = 1 . 9 3 8 E - 0 4 
TDS = 4 . 2 2 1 E + O O 
N I = 0 . 0 
TDTRL BRTTERY ETU 

MFG 
' . 1 2 : 

CLBSJ 
5 E - 0 2 
5 E - 0 2 

CVflN =7 
F L I D E = 7 
MN =0 
BOD =1 
DTH = 0 . 0 

BY FIJEL TYPE 

E - M l 

SDX=1 . 
RMM=1. 

OS:G = 
T I = 
CDD = 
HMET= 

57OE+Ol 
2 6 9 E - 0 1 

Hi: 
HMET 

= 5 . 9 7 9 E + 0 1 CD = 8 . 
R L D = 1 . 

33OE+O l 
0 6 5 8 - 0 : 5 

5 4 2 E - 0 c 

592E-
?47E-

Mc! 
0 1 

PHEN=1 . 
ZN = 3 . 
RL = 7 . 
MD = 0 . 

1 0 9 E - 0 2 
4 S 9 E - 0 3 
6 6 2 E - 0 3 
fl 

TSS =1. 
NITR=2. 
CU =2. 
RRS =0. 

344E-I 
791E-
189E-
0 

M M 
02 
05 

COflL 
OTH 

Ml. M 

•0. 0 
PFT=fl. 
TDT=0. 

GHS=M.M ELEC=0. HELEC 



Table B.251 ACT, Group Rapid Transit Vehicle, Energy and Residuals 
1990, Technology Set A 

TOTfl l BTU BY FUEL TYPE ^ . . . ^ , „ 
C D f l L = 5 . 5 0 4 E + 07 F'ET=2.86C1E+07 GRS=7. Ci61E+07 8 L E C = 4 . 4 7 2 8 + 0 7 H 8 L E L ; = r . y 6 y E + M . . 

OTH = 5 . 3 8 2 E + 0 5 T a T = 2 . 0 1 2 E + 0 3 

TOTflL R I P RESIDUf lLS - E X T R R C T I D N ' L B S J . , ^ ^ . - , -n . . j .- .=c.^ni 
Pf tPT=1 3 4 3 8 + 0 1 NDX = 1 . 4 3 8 8 + 0 2 SDX = 9 . 4 9 3 8 - 0 1 H C = 1 . 1 7 5 8 + 0 0 C D = l . M y 5 E + 0 1 

RLD = 6 . 9 7 0 E - 0 3 0 R C D = 7 . 8 2 9 E - 0 4 H M 8 T = 7 . 1 9 4 8 - 0 2 

TDTf lL S D L I D S - 8XTRf lCT IDNCLES) 

S D L I D S = 1 0 2 9 4 7 . 7 ^ 
TOTflL MflT8P R8STDIJALS - 8XTPACT TON CLEiJ . y.-.,;p-r,- S 
r Y A N = 0 . f l 0 < ; . G = 5 . 3 9 7 8 - 0 2 T S S = 9 . 6 1 8 8 - 0 1 : i F I D E = M . O F L I D E - . . . O M E - - . 
TFF = 4 2 6 ' ^ F - 0 2 D F F = 2 . 4 6 8 E - 0 2 ZN = 0 . 0 PB =M. M MN = l . c c . ^ E - M c 
COD = o : o ' CU = 0 . 0 T D S = 2 . 9 1 8 E + 01 BDD = 4 . 8 3 5 E - 0 1 HMET = : 5 . 3 7 7 E - 0 3 

flPS = 0 . 0 CD = 0 . 0 
TDTf l l flip RFSTDUflLS - MFGCLBSJ -. ^ . .^ - , 
P S P T = U 9 6 7 E ; 0 1 NDX = 1 . 3 9 2 E + 0 0 S 0 : ^ = 1 . :5£7E+01 HC = 5 . 9 1 9 E + 0 1 CD = 7 . 9 1 4 E + M l 
GFL = 8 . 6 6 1 F - 0 £ PFL = 5 . S 7 0 E - 0 2 AMM=1 . 1C16E-OI HMET=0. M H L D = 1 . Mro5E-0:3 

npG = 8 . 7 1 5 E + 0 0 S F I D E = 1 . 8 5 5 E + 0 1 
TDTRL SOLIDS - MFGCLBSJ 
SDLIDS= 1 7 2 1 . 7 
TOTRI MRTFR PESTDURLS - MFGCLBSJ . . ^ . . 
flMM =3 8 4 5 F - 0 1 CYflN = 6 . 7 0 5 E - 0 2 OS:G = 9 . 2 C i 2 E - 0 2 P H E N = 1 . 0 4 8 E - 0 2 TSS = 1 . 3 6 H E + M M 
- F I D E = 6 7 2 5 F - 0 4 F L I D E = 8 . 5 1 3 E - 0 2 T I = 0 . 0 ZN = 3 . 5 5 7 E - 0 3 N I T R = d . y 4 6 E - M 2 
PB - V ^ 7 6 E - 0 4 MN = 0 . 0 CDD = 5 . 9 1 OE-02 RL =1 .21 :5E-C i2 CU = 3 . 4 6 5 E - M 5 
TDS = 4 : 2 f l 5 F + 0 f l EOD = 1 . 6 3 0 E - 0 1 H M E T = 3 . 9 2 7 E - 0 1 MD = 0 . 0 RRS = 0 . 0 

H I = f l . f l DTH = 0 . 0 
TOTRL ERTTERY BTU BY FUEL TYPF ^ ^ ^ ^ _ . H 8 L E C = 0 . 0 

COflL=M.0 F8T-M.M -n. -. 
•TH =0.0 TOT=0.0 



Table B.252 AGT, Group I?apld T r a n s i t Vehic le , Energy and R e s i d u a l s , 
2000, Technology Set A 

Gf lS=6 .4258+0" 

TOTflL I.IAT8R 
C'i'AN=0. 0 
TFF =3 .4398-
CDD = 0 . 0 
ftP;S =0 . 0 

TOTAL BTIJ EY FUFL TYP8 
COAL =5.4238 + 07 P8T=2.4158+ 0 
OTH =5.2118+05 TOT=1.8878+08 
TOTAL ATP P8STDIJALS - EXTRACTIDN CLBSJ 
PART=1.267E+01 NOX =1.352E+02 SOX =8 .926E-01 
ALD =6 .553E-03 DACD=7.270E-04 HMET=6.884E-02 
TOTAL SOLIDS - EXTRACTIONCLESJ 
SOI IDS= 9 6 7 9 4 . 6 

RESIDUALS - EXTRACTIONCLBSJ 
OSG=6.77'=)8-03 TS 

02 DF8=1.0168-02 ZN 
CU =0.0 TD 
CD =0.0 

TOTAL AIR R8SIDUALS - MFGCLES) 
PART=1.846E+01 NDX =1.317E+00 
GFL =7.9£:3F-fl2 PFL =5.3238-02 
OPG =8.2508+00 SFID8=1.7758+01 
TOTAL SDLTDS - MFGCLBSJ 
SDLIDS= 1623.9 
TDTAL MATFR RESIDUALS - MFGCLBSJ 
AMM =2.415E-fl2 CYAN =4.023E-03 
SFID8=9.4168-04 FL T D8=5.8108-02 
PB =1.8658-04 MN =0.0 
TDS =1.171E+OO BDD =4.495E-02 
NI =0.0 OTH =0.0 
TDTflL BATTERY BTIJ BY FUEL TYPE 
CDAL=0.0 PET=0.0 GRS 
DTH =0. 0 TDT=0. 0 

ELEC=4. 5E+07 H8L8C= 3918+05 

HC= 1.10OE+00 C:D= 1. 02 0E+ 01 

:\ = 7', 
1 = 0 . 
iS=0. 

SDX= 
AMM= 

, 2 2 9 8 
0 
0 

= 1. 
• l . 

Z'lr 

0 5 

- 0 1 S F I D 8 = 0 . 
PB = 0 . 
BDD = 4 . 

0 
0 
401 

£8+01 HC = 5 . 5 9 
0 8 - 01 HM8T=0.0 

8-01 

998+01 

FLID8 
MN 
HM8T 

CD = 
RLD= 

=2 .5568-
= 1 . 1508-
=1 .3568-

7.4448+1 
1.0658-1 

-0 
- Ol 

-0 

i7
i 

rt
 

DiJiG = 3 . 6 2 4 8 - 0 2 PHEN=8.399E-04 TSS = 6 . 8 1 7 E - 0 1 
T I = 0 .0 ZN 
CDD =1 .765E-07 flL 
HMET=3.758E-01 MO 

= 0 .0 ELEC=0. 

=3 .357E-03 NITR=2.686E-02 
= 0 . 0 CU = 0 . 0 
= 0 . 0 RRS = 0 . 0 

0 HELEC=0.0 



Table B.253 AGT, S h u t t l e Loop T r a n s i t , Energy and R e s i d u a l s , 
1980, All Technology Se t s 

TDTRL BTU PY FUEL TYPE 
CDRL=1.801E+08 PFT=1.013E+0 
OTH =1.382E+06 TDT=6.571E+0S 
TDTRL RIP RESIDUflLS - EXTRflCTIONCLBSJ 
pftPT=4.059E+01 NOX =4.448E+02 SOX =2.936E+00 
ALD = 2 . 1 5 6 E - 0 2 DflCD=2.407E-05 HMET=1.897E-01 
TOTRL SDLIDS - EXTRflCTIONCLBSJ 
SOLIDS= 318361 .2 

EXTRflCTIONCLBSJ 

GAS=2.31OE+08 ELEC=1.398E+08 HELEC=1.6108+06 

HC=3.6258+00 CD=3.3548+01 

DSG=1.6438-01 
D88=7.6338-02 

TDTAL MRTER RESIDUflLS 
r:YflN=fl. fl 
TFE =1.32OF-01 
COD =0.0 CU =0.0 
ftps =0.fl CD =0.0 
TDTRL RIP PFSIDUHLS - MFGCLBSJ 
pftPT=5.85flE+01 NDX =4.323E+00 
GFL =1.725E-01 PFL =1.00JE-Ml 
ORG =2.707E+01 SFTDE=4.892E+01 
TDTflL SDLIDS - MFGCLBS) 
SDLIDS= 5035.1 
TDTRL MRTFP RESIDURLS - MFGCLBSJ 
flMM =1.1S9E+0M CYRN =2.074E-01 
SFIDE=2.086E-03 FLIDE=2.01OE-01 

TSS=2.962E+00 
ZN =0.0 
TDS=9.066E+01 

SFIDE=0.0 
PB =0.0 
EDD =1.286E+00 

FLIDE=1.1 
MN =3.7 
HMET =9.8 

74E-02 
83E-02 
24E-03 

SDX= 
RMM= 

. 112E+01 
, 4CI4E-01 

HC =1. 
HNET=0. 

S3:3E+0E 
(J 

CD =2.43 
flLD=l.06 

2E+02 
5E-08 

MN =0.0 
BDD =5.065E-01 
DTH =0.0 

TDTRL BRTTERY BTU BV FUEL TYPE 
CDRL=0.0 PET=0.0 Gf 
OTH =0.0 TOT=0.0 

PB =5.871E-04 
TDS =1.289E+01 
NI =0.0 

DS.:G =2.813E-01 
TI =0.0 
COD =1.556E-01 
HMET=1.0368+00 

PHEN=3.244E-02 
ZN 
RL 
MD 

:=0.0 8L8C=0. 

=1.M57E-02 
=1.435E-02 
= 0. 0 

TSS =3.7118+00 
NITR=S.4548-0£ 
CU =4.1018-05 
RRS =0.0 

0 HELEC=0.0 



Table B.254 AGT, Shu t t l e Loop T r a n s i t , Energy and R e s i d u a l s , 
1990, Technology Set A 

TOTRL MflT8P R8S 
iSVflN=0. 0 
TFF =1.2178-01 
COD =0.0 
ARS =0.0 

I DUAL S 
0SG=1 
DF8=7 
CU =0 
CD =0 

SFID8=0.0 
PB =0.0 
BDD =1.2458+0 0 

FLID8=1.1298-02 
MN =3.4898-02 
HM8T =9.4728-03 

TOTflL BTU PV 8II8L TVP8 
COflL=l .4878+03 P8T=8.3008+07 GflS=2.0498+08 8L8C=1.2218+08 H8L8C=1.4338+06 
OTH =1.3448+06 T0T=5.6318+08 
TOTAL ATR PPSIDUALS - 8XTRACTI0NCLESJ 
PAPT=3.7678+01 NOX =4.0998+02 SDX =2.7078+00 HC=3.2498+00 CD=3.0918+01 
ALD =1 .9378 -02 0f lCD=2.0428-03 HM8T=1.8378-01 
TOTfll. SDLIDS - 8XTPflCTI0NCLBSJ 
SOLTDS= 293418.8 

- 8XTRACTIDNCLES:) 
,5818-01 TSS=2.736E+00 
, 0 35E-02 ZN =0.0 
0 TDS=8.716E+01 
0 

TOTflL AIR RESIDUflLS - MFGCLBSJ 
PflPT=5.484F+01 NOX =4.156E+00 SDX=3.873E+01 HC =1.759E+02 CD =2.262E+02 
GFL =1.7908-01 PFL =1.0628-01 flMM=2.942E-01 HMET=0.0 flLD=l.065E-08 
ORG =2.603E+01 SFIDE=4.738E+01 
TDTflL SDLIDS - MFGCLBS) 
SOLIDS= 4803.8 
TOTflL MftTER RESIDUflLS - MFGCLBSJ 
flMM =1.096E+00 CYflN =1.912E-01 DS:G =2.6S9E-01 
SFIDF=2.006E-03 FLIDE=2.033E-01 TI =0.0 
PB =5.781E-04 MN =0.0 COD =1.592E-01 
TDS =1.240E+01 EOD =4.869E-01 HNET=1.0038+00 
NI =0.0 OTH =0.0 
TOTAL BRTT8PY ETU EY 8U8L TYPE 
COflL=0.0 PET=0.0 GflS=0.0 ELEC 
OTH =0. fl TOT=0.0 

PHEN=3.002E-02 
ZN =1.04IE-02 
RL =2.1SlE-02 
MD =0.0 

TSS =3.633E+00 
NITR=8.:325E-02 
CU =6.23OE-05 
RRS =0.0 

=0.0 HELEC=0.0 



Table B.255 AGT, Shuttle Loop Transit, Energy and Residuals, 
2000, Technology Set A 

TDTflL BTIJ BY 8IJ8L TYP8 
COf lL= l .4858+08 PET=7.145E+07 GRS=1.901E+08 
DTH =1.335E+06 TDT=5.36'9E+08 
TDTflL RIR PESTDURLS - EXTRflCTIONCLBSJ 
PflPT=3.614F+01 NDX =3.925E+02 SDX =2 .5928+00 
fll D = 1 . 9 0 2 8 - 0 2 D f l C D = l . 9 4 5 8 - 0 3 HM8T = l . 7 8 5 8 - 0 1 
TOTflL SOLIDS - 8XTRflCTIDNCLBSJ 
SOLIDS= 28 0951 .6 
TOTflL MAT8R R8SIDLIALS - EXTRACTION CLBSJ 
CYAN=o.O DS:G=1.758E-02 TSS=2. 091E + 00 
JFF = 9 . 9 a i E - 0 2 DFE=3.050E-02 ZN = 0 . 0 
COD = 0 . 0 CU = 0 . 0 TDS=0 .0 
ftPS = 0 . 0 CD = 0 . 0 
TDTAL RTR RESIDUALS - MFGCLBSJ 

8L8C=1.207E+08 HELEC=1.008E+06 

HC=3.106E+00 CD= '96 08+01 

S F I D 8 = 0 . 
PB = 0 . 
EDD = 1 . 

PART=5.249F+01 
GFL = 1 . 6 9 7 8 - 0 1 
OPG =2.4988+01 
TOTAL SOLIDS - MFGCLES 
SOLTDS= 4611.1 
TDTflL MflTFP R8SIDUALS 
AMM =7.0108-02 CYflN 
SFIDE=2.739E-03 
PB =5.543E-04 
TDS =3.393E+0 0 
NT =0. 

NDX =3.989E+00 
PFL =1.0018-01 
SFID8=4.6 048+01 

M8GCLBS 
1 .2 098-0, 

FLID8=1.6768-01 
MN =0.0 
EDD =1.3618-01 
OTH =0.0 

S0X=3 
flMM=2 

7138+01 
8 068-01 

HC = 1 
HM8T=0 

1428+00 

.6888+Oc 
0 

FLIDE 
NN 
HMFT 

7.7408-
=3.3418-
=3.516E-

CD = 
flLD 

2.166E+C 
1.065E-C 

03 
02 
0 3 

TDTflL BflTTERY BTU EY FUEL TYPE 

CDflL=0.0 
OTH =0.0 

PET=0.0 
TDT=0.0 

i2 OS:G = 1 . 066E-01 
l l T I = 0 . 0 

CDD =1 .765E-07 
l l HMET=9.747E-01 

PH8N=2.4688-03 TSS = 1 . 8 2 08+ 0 0 
ZN =9 .977E-03 NITR=7. •9828-02 
RL = 0 . 0 CU = 0 . 0 
MD = 0 . 0 RRS = 0 . 0 

GRS=0.0 8L8C=0.0 H8LEC=0.0 



Table B.256 Small Bus, Diesel Engine Energy and R e s i d u a l s , 
1980 All Technology Sets 

TOTfll BTII BY FUEL TYPE 
CDflL=7.493E+07 PET=2.697E+07 GflS=9.191E+07 ELEC=8.7198+07 H8LEC=Q 73SE+fl6 
OTH =5.8128+05 TOT=£.914E+08 
TOTAL ATR RESIDUALS - EXTRACTIDNCLESJ 
PAPT=1.9*:,6E + 01 NDX =£.454E+0£ SDX =1.617E+00 HC=1.64£E+00 CD=1.850E+f l l 
ALD =1 .133F-0£ DACD=6.459E-04 HMET=1.0£5E-0£ 
TDTHL SOLIDS - EXTRflCTIONCLBSJ 
SDLIDS= 176007.•=< 
TOTflL MflTER RESIDUflLS - EXTRflCTIONCLBS) 
CYflN=0.0 D:::iG=3.£77E-02 TSS = 1 . 591E + 00 SF I DE=2.6748-05 FL I D8=6. 7K9E-fl3 
TFE =7 .287E-0£ DFE=4.2148-02 ZN = 1 . 3 5 £ 8 - 0 5 PE = £ . 9 0 0 8 - 0 5 MN =2.09:38-02 
I 'nn = 0 . 0 CU = 0 . 0 TDS=1 .9268 + 01 BDD = 7 . 0 1 3 8 - 0 2 HN8T = 1 . 4 6 1 8 - 0 3 
ftps =0.0 CD =0.0 
TOTflL flip RESIDUflLS - MFGCLBSJ 
F'flRT=4.5768+01 NDX =1.7448+00 SDX=1. 7318+01 HC =4.5578+01 CD =1.3478+02 
GFL =7.0368-01 PPL =5.9558-01 AMM=1. 1318-01 HM8T=5.4598-02 flLD=K Ci658-fl'3 
PPG =1.6£18 + 01 SFID8=£.2 038 + 0 0 
TOTflL SOLIDS - MFGCLBSJ 
SDLIDS= 3129.S 
TOTflL MflTFP P8SIDUflLS - MFGCLBSJ 
flMM =6.5568-01 CVflN =1. 1478-01 Df;,G =1. 3168-01 PH8N=1. 805E-02 TSv=£ll3E+flO 
.S8TDE=1.469E-fl3 FL IDE=5. 094E-01 TI =0.0 ZN =A.-947E-fl3 NITR=5 536E-iJ2 
PB =3.897E-04 MN =0.0 CDD =1.S40E-01 flL =8.682E-fl2 fM =2 4818-fl4 
TDS =2.6498+00 EDD =1.1128-01 HM8T=4.6798-02 MD =0.0 RRS =0 0 
NI =0.0 DTH =0.0 
TDTRL EATT8RY ETU EY 8U8L TYP8 
CDAL=fl.O P8T=0.0 GAS=0.0 8L8C=0.0 H8LEC=0 0 
OTH =0.0 TDT=0.0 



Table B.257 Small Bus, Diesel Engine Energy and Residuals, 
1990, Technology Set A 

TOTAL BTIJ BY 
COAL=5.4888+ 
OTH = 5 . 6 35E+ 
TOTflL RIR RE 
PRPT=1.7518+ 
RLD = 1 . 0 5 2 8 -
TDTflL SDL IDS 
SDLTDS= 156 
TOTfll. MflT8P 
CVflH=0.0 
TFF = 6 . 4 7 9 8 -
COD = 0 . 0 
flPS = 0 . 0 
TDTflL flip R8 
p f tPT=4.7 t18+ 
GFL = 8 . 5 8 3 8 -
ORG =1 .5838+ 
TOTAL SDLTDS 
SDL T DS= 3 

TDTAL MAT8R 
AMM =5 .8378 
S8ID8=1.3898 
PE =3 .6638 
TDS =3 .1588 
HI = 0 . 0 
TOTAL BflTT8R 
COAL=0.0 
OTH = 0 .0 

8L8C=8.5448+07 H8L8C=1.0098+0? 

E+Ol 

FUEL TYPE 
i7 PET=2.595E+07 GAS=9.SOIE+Or 
i5 TDT=2.7nOE+08 

SI Dl lAl S - EXTRACT I DN CLBS) 
01 NOX = 2 . 1 8 2 E + M 2 SOX =1.4398+00 HC=1.3698+00 CD=1.645 
02 DACD=3.9918-04 HN8T=1.0018-02 

- 8XTRHCTIDNCLBSJ 
5 1 8 . 6 
P8SIDI1RLS - 8XTRflCTIDN CLBSJ 

n<iG=3 :3-^:38-02 TSS=1.419E+00 SFIDE=2.975E-05 FLIDE=6 
0=' DFE=3'747E-0£ ZN =1 .707E-05 PE = £ . 6 7 3 E - 0 5 MN =1 

r n = 0 . 0 TDS=£.318E+01 EDD =7 .261E-02 HMET =1 
CD =0.0 

SIDUflLS - MFGCLBS:) 
01 NOV =1 801E+00 SOX=1.673E+01 HC =5.151E+01 CO =1. 
01 PFL =7.335E-01 flMM=8.114E-02 HMET=5.070E-02 RLD=1. 
01 SFIDE=2.175E+00 
- MFGCLBSJ 
059.8 
RFSIDURLS - MFGCLBSJ ...^ .. _^„.. 
fll CYRN =1.021E-01 D^G =1.266E-01 PHEN=1.6dOE-M^ TSi 
flo FLIDE=6.200E-01 TI =0.0 ZN =6.5:.^^8-M3 NITR 

-04 MN =0.0 CDD =2.6218-01 RL =1.5:358-01 CU 

+ 00 BDD =1.3268-01 HM8T=4.6258-02 MD =0.0 HR.̂  

DTH =0.0 

'''^ETlo:r'''%BS=0.0 ELEC=0.0 H8LEC=0. 
TDT=M.0 

.6 088-

.8688-

.7238-

2048+C 
065E-C 

=c!-
i ^ C 

=4. 
= 0. 

722E+00 
205E-
385E-
0 

•02 
•04 



Table B.258 Small Bus, Diesel Engine, Energy and Residuals 
1990, Technology Set E 

TOTflL ETLI BV FUEL TYPE 
COflL=5.S94E+08 PET=2.347E+08 GRS=S.090E+08 ELEC=7.656E+08 HELEC=5.847E+07 
OTH =5.2548+06 T0T=2.463E+09 
TDTflL flip RFSTDUflLS - EXTRflCTIONCLBSJ 
pflRT=1.7:368+02 NOX =2.2348+03 SDX =1.4728+01 HC=1.3858+01 CD=1.683E+02 
fll.D =1 .077E-01 DflCD=3.779E-03 HMET=8.204E-02 
TDTflL SDLTDS - EXTRflCTIONCLBSJ 
SOI_IDS= 1599fl '^3.0 
TOTflL MflTER RESIDUflLS - EXTRflCTIONCLBS) 
CYflN=0. 0 D:vL-.=8. 8438-03 
TFF =5.6758-01 DFF=2.1848-01 
COD =0.0 CU =0.0 
ARS =0.0 CD =0.0 
TOTAL AIR R8SIDUALS - MFGCLBSJ 
PART=3.9058+02 NDX =1.7418+01 
GFI. =5. 0'9'9E + 0 0 PEL =4.23:38+00 

TSS=1.1568+01 SFID8=3.0308-05 
ZN =1.5428-05 PB =2.46 08-05 
TDS=3.6368-04 BOD =5.1438-01 

SDX=1.6138+02 HC =4.451E+0£ 
AMM=7.970E-01 HMET=5.164E-0£ 

FLID8=4.8358-02 
MN =1.9128-01 
HMET =1.5848-03 

CD =1.2348+03 
RLD=1.065E-08 

OPG =1.616E+02 SPID8=2.0748+01 
TDTAL SDLIDS - MFGCLBSJ 
SOLTDS= 2 7 9 7 6 . 8 
TOTAL MRTFR RESIDURLS - MFGCLBSJ 

CYRN flMM =3. 
SFTDE=1. 
PB =3. 
TDS =6. 

.99 3E-01 

.5S5E-02 
,768E-03 
,166E+00 EOD 

NI =0.0 DTH =0.0 
TDTRL BRTTERY ETU BY FUEL TYPE 
CDRL=0.0 PFT=0.0 GRS=0.0 
DTH =0.0 TDT=0.0 

714E-02 
108E+00 
0 
124E-01 

D«G =6.658E-01 
TI =0.0 
CDD =1.765E-07 
HMET=4.407E-01 

PHEN=1.535E-02 
ZN =6.775E-02 
RL =0.0 
ND =0.0 

TSS =2.997E+0 0 
NI TR=5.4188-01 
CU =0.0 
RRS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.259 Small Bus, Diese l Engine, Energy and Res idua l s 
1990, Technology Set C 

TOTAL BTU BY FUEL TYPE 
CDRL = 7. 191 E+07 PET=2. 56 0E+i: 
nTH =4.9£6E+05 TDT=2.887E+08 
TDTflL RIP RESIDUflLS - EXTRflCTIONCLBSJ 
p f tPT=l .988E+01 NDX = 2 . 4 8 2 E + M 2 SDX =1.635E+00 
fllD = 1 . 1 9 6 F - 0 2 OflCD=6.883E-04 HMET=1.025E-02 
TOTAL SDLTDS - EXTRACTION'LBSJ 
SDLTDS= 177997.0 

EXTRACTIDNCLESJ 
77F-02 TSS=1.6fl9E+00 
62E-02 ZN =1 .852E-05 

. 0 TDS=1.926E+01 
. 0 

- MFGCLES) 
NOX = 1 . 7 4 4 E + M 0 
PFL =7 .166E-01 

GAS=9.313E+07 ELEC=8.733E+07 HEL8C=1.0248+07 

HC=1.6798+0 0 CD=1.871E+01 

TDTAL MATEP RESIDUALS 
CVflN=0. 0 D;:;.G=5. 
TFE =7.370E-02 DFE=4. 
CDD =0.0 CU =0. 
flRS =0.0 CD =0. 
TDTflL fllR PESIDUflL 
pftPT=4.91OE+Ol 
GFL =8.399E-01 

SFIDE= 
PB 
BOD = 

.674E-05 

. '9008-05 

.0138-02 

SDX=1 
ANM=1 

,7438+01 
. 1838-01 

HC =4. 
HM8T=5. 

5698+01 
4598-02 

FLID8=6 
MH =2 
HM8T =1 

CD =1. 
flLD=l. 

.7698-03 

.1218-02 

.4618-03 

3598+02 
065E-08 

ORG =1.621E+Ol SFIDE= 
TOTAL SOLIDS - MFGCLBS 
SDLIDS= 326 0.9 
TOTflL MRTER RESIDUflLS 

.£03E+00 

flMM =6 
SFIDF=1 
PB =3 
TDS =2 
NI =0 
TDTflL BRTTERY 
CDRL=0.0 
OTH =0.0 

63OF-01 
469E-03 
866E-04 
649E+00 
0 

BTU 

MFGCLBSJ 
1.160E-01 

79 I E - 0 1 
0 
11£E-01 

CYRN 
FLIDE=5 
MN = 0 
EDD =1 
DTH = 0 . 0 

BY FLIEL TYPE 

OftG 
TI 
CDD 

= 1 

= 1 
HMET=4 

,317E-01 
. 0 
, 590E-01 
. 679E-0£ 

PET= 
TOT= 

. 0 

. 0 

GRS=0.0 

PHEN 
ZN 
RL 
MO 

1.8£4E 
=6.S9£E-
=6.6068-
= 0. 0 

ELEC=M.0 

0£ TSS 
03 NITR 
0£ CU 

RRS 

£.OSOE+OO 
5.49£E-0£ 

=1.8S7E-04 
= 0. 0 

HELEC=0.0 



Table B.260 Small Bus, Diesel Engine Energy and Residuals, 
2000, Technology Set A 

TDTflL BTU BY FUEL TVPE 
C D f l L = 5 . 4 0 6 E + 0 7 P E T = 2 . 4 4 6 E + 0 7 G f l S = 9 . 1 3 6 E + 0 ( 
OTH = 5 . 5 1 9 E + 0 5 T 0 T = 2 . 6 5 7 E + 0 8 
TOTflL flip RESIDUf lLS - EXTPf lCTIDNCLBSJ 
P A R T = 1 . 6 4 2 E + 0 1 NOX = 2 . 0 4 6 8 + 0 2 SDX =1 
ALD = 9 . 7 9 2 8 - 0 3 D A C D = 3 . 5 5 4 8 - 0 4 HM8T=9 
TOTflL SOLIDS - 8XTRftCTIDNCLBSJ 
SDLTDS= 146753.2 
TDTflL MflT8R R8SIDUf lLS -
CYf lN=0 . 0 D'::G=1 . 7 

TFF = 5 . 1 9 8 8 - 0 2 D F E = 1 . 9 
CDD = 0 . f l CU = 0 . 0 
ftps = 0 . 0 CD = 0 . 0 
TDTfl l . flip RESIDUf lLS - MFGCLBSJ 
p f t P T = 4 . 6 1 8 8 + 0 1 NDX = 1 . 5 1 3 8 + 0 0 SDX=1 . 
GFL = 8 . 9 ' 5 6 8 - 0 1 PFL = 7 . 7 2 0 8 - 0 1 flMM=7. 
ORG =1.5068+01 S8ID8=2.1268+00 
TDTflL SDL IDS - MFGCLBSJ 
SOLIDS= £963.1 
TDTRL MflTFP PFSIDUf l l 
RMM = 3 . 6 5 8 8 - 0 2 

8L8C=8.6418+07 H8L8C=? ?218+06 

5 4 8 8 + 0 0 H C = 1 . 
5 5 5 8 - 0 3 

8XTPflCTIDNCLBS) 
68-05 TSS=1.0568+00 SFIDE=c 
2E-02 ZN =1.546E-05 PB =£ 

TDS=3.570E-04 EDD =? 

277E+00 CD=1.542E+01 

,975E-05 
,467E-05 
.271E-02 

FL IDE= 
MN 
HMET = 

59OE-03 
' 5 1 8 - 0 2 
5248-04 

5848+01 
4478-02 

HC =5 
HMET=5 

.47SE+0 

.175E-0 
1 CD = 
2 RLD= 

OE + 02 
5E-08 

MFGCLBSJ 
CYRN =7.948E-03 
FLIDE=1.137E-01 
MN =0.0 
EDD =4. USE-02 
DTH =0.0 

TDTflL BRTTFRY BTU BY FUEL TYPE 
CDflL=0.fl PET=0.0 GflS=0.0 
OTH =0.0 TDT=0.0 

SFIDF=1.452E-03 
PB =3.45OE-04 
TDS =8.616E-01 
NT =0.0 

O&G =6.062E-02 
TI =0.0 
CDD =1.765E-07 
HMET=4.523E-02 

PHEN=1.404E-03 
ZN =6.144E-03 
RL =0.0 
MD =0.0 

TSS =2.954E-01 
NITR=4.S96E-0£ 
CU =0.0 
RRS =0.0 

ELEC=0.0 H8L8C=0.0 



Table B.261 Small Bus, Diesel Engine Energy and Residuals, 
2000, Technology Set C 

TOTf l l . 
CORL= 
OTH 
TDTRL 
Pf lRT= 
flLD 
TOTf lL 
SDL I D 
TDTRL 
CYRN 
TFF 
COD = 
RPS = 
TDTRL 
PRRT 
GFL = 
ORG = 
TDTRL 
SOL I D 
TDTf lL 
RMM 
SF I DE 
PE 
TD 

• N I 
TDTRL 
CDRL = 
OTH = 

F L I D E = 3 . 
MN = 1 . 
HMET = 1 . 6 

ETU BY FUEL TYPE - . - , - - , O T I .^r- - rn 
;_- , ; i ;7F+07 P E T = 2 . 8 O 0 E + 07 G f l S = 9 . 3 9 6 E + 0 7 E L E C = H . t .36E+M.- H E L E C = r . M l 

*•. 019E + 05 T D T = 2 . 6 8 6 E + 03 
R I R RESIDUf lLS - EXTRf lCTIONCLBSJ _ .-.,-,c^ 

1 . 7 2 4 F + 0 1 NOX = 2 . 1 4 9 8 + 0 2 SDX = 1 . 4 1 6 8 + 0 0 H C = 1 . 3 £ y 8 + M M L D = 1 . 6 C M E + 
1 , f , . i . f tF-02 Of lCD=3. 4 6 6 8 - 0 4 H N E T = 9 . 9 0 9 E - M 3 

SDLIDS - EXTRflCTIONCLBSJ 
•;= 154114.2 
MRTER RESIDUf lLS - EXTRf lCTIONCLBSJ 

,-, 0 O S G = 1 . 6 3 2 E - 0 3 T S S = 1 . 1 0 9 E + 0 0 S F I D E = £ . 5 5 0 E - M 
5 : 4 6 1 E - C i 2 D F E = 2 . 1 0 8 E - 0 2 ZN = 1 . 3 2 5 E - 0 5 PB = ^ - l » 5 E - 0 
f i r , CU = 0 . 0 T D S = 3 . 0 6 0 8 - 0 4 EDD = 5 . 4 5 £ E - M 

: H ' 5 8 + o r € v '1?:5^6E+00 SDX=1.640E+01 HC =5.552E+01 CD=1.U 
; 7 ; 3 7 K F - 0 1 PEL = 6 . 3 2 4 E - 0 1 R M M = 7 . 5 5 4 E - 0 2 H M E T = 4 . 4 3 6 E - 0 2 R L D = 1 . 0 6 
l ' .5. : jSE + 01 S F I D E = 2 . 1 9 9 E + 0 0 

SDL IDS - MFGCLBSJ 
2 9 4 1 . 4 

MRTFP RESIDURLS - MFGCLBSJ 
= - R 4 3 F - 0 2 CVflN = 8 . 4 1 2 E - 0 3 D&G = 6 . 4 2 5 E - 0 2 P H E N = 1 . 4 7 9 8 - M 3 TSS =3 

t : s £ ^ F - 0 3 F L I D 8 = 1 . 1 4 0 8 - 0 1 T I = 0 . 0 ZN = 6 . 5 5 1 8 - 0 3 N I T R = 5 
= 3 . 6 7 0 8 - 0 4 MN = 0 . 0 COD = 1 . 7 6 5 8 - 0 7 RL =M.M LU = 0 
= 8 . 5 7 8 8 - 0 1 EDD = 4 . 1 4 4 8 - 0 2 H M E T = 4 . 6 7 8 E - 0 2 MD =M.M RRS - M 

= o ! o DTH = 0 . 0 
ERTTEPY ETU BY FUEL TYPE 

0 . 0 P E T = 0 . 0 G f l S = 0 . 0 E L E C = 0 . 0 H 8 L E C = 0 . 0 

0 . 0 T D T = 0 . 0 

3E+06 

7 0 E -
4 0 E -
S OE

MS 
02 
04 

9 E + 0 2 
5 E - 0 8 

. 0678 -01 

.224E-02 

. 0 

. 0 



Table B.262 Small Bus, Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TOTAL PTU EV FUEL TVPE 
CDAL=7.1148+07 P8T=2.5328+07 GAS= 
nTH =4-6308-1-05 T0T=2.7948+08 
TDTAL AIR R8SIDUALS - 8XTRACTIDNCLESJ 
PAPT=t.9358+01 NDX =2.4738+02 SDX =1 
ALD =1.1948-02 DACD=6.6538-04 HMET=1 
TOTAL SOLIDS - EXTRflCTIONCLBSJ 
SDLTDS= 177666.7 

TDTflL MATER RESIDUALS - EXTRflCTIONCLBSJ 
C Y fl N=0. 0 0 ;::.• G = 5. 2 7 8 E - 0 2 T S S = { . 6 0' 
TFE =7.3588-02 DF8=4 
CDD =0.fl CU =0 
ARS =0.0 CD =0 
TDTAL AIR P8SIDIJALS -
PAPT=4.956E+01 ND 

016E+07 ELEC=8.284E+07 HELEC=9.440E+C 

6:52E + 00 
02:58-02 

HC=1.6658+00 CD=1.8688+01 

- 8XTRflCTIDN 
.2788-02 TSS 
.2558-o£ ZN =1 
0 TDS=1 
0 

- MFGCLBSJ 
= 1.7468+0 0 

58+ 0 0 SF I D8=£. S5£8-0': 
58-05 PE =2.545E-0= 
58+01 BDD =7.139e-0c 

FLIDE= 
MN =2.1 
HMET =1.4 

698-03 
188-02 
:i8-03 

.3538-01 

.2518+00 
GFL =a.610E-01 PFL =? 
OPG =1.621E+01 SFIDE=£ 
TDTflL SOLIDS - MFGCLBSJ 
SOLIDS= 3282.1 
TDTflL MflTER RESIDUflLS - MFGCLBSJ 
AMM =6.619E-01 CYAN =1.159E-01 
SFIDE=1.477E-03 FLIDE=5.923E-01 
PB =3.S75E-04 MN =0.0 
TDS =2.65 OE+0 0 BDD =1.116E-01 
NI =0. fl DTH =0.0 
TDTRL ERTTERY ETU BY FUEL TYPE 
CnflL=0.0 PET=0.0 GRS=C 
OTH =0.0 TDT=0.0 

SDX=1. 
flMM=l. 

741E+Ol 
157E-01 

HC =4. 
HMET=4. 

'9E+01 
:'9E-02 

CD =1. 
flLD=l. 06 

SE+02 
5E-08 

Dft:G =1.319E-01 
TI =0.0 
CDD =1.61 IE-01 
HMET=4.7S2E-02 

PHEH=1.821E-0£ 
ZN =6.'916E-03 
RL =6.779E-0£ 
MD =0.0 

TSS =£.114E+00 
NI TR=5.5148-02 
CU =1.9378-04 
RRS =0.0 

ELEC=0.0 HELEC=0.0 



Table B.263 Medium Bus, Diese l Engine Energy and R e s i d u a l s , 
1980, All Technology Se t s 

TDTRI. ETU BY FUEL TYPE 
C 0 A L = 1 . 4 9 8 E + 0 8 P E T = 4 . 0 9 8 E + 0 7 
OTH = 7 , S 3 9 E + 0 5 T D T = 5 . 1 8 8 E + 0 8 
TDTAl R I P RESIDUALS - EXTRf lCTIONCLBSJ 
p f t P T = 3 . 7 5 5 E + f l l NOX = 4 . 6 9 3 E + 0 £ SDX =3 
RLD = 2 . 2 5 1 F - 0 2 0 A C D = 5 . 5 9 9 E - 0 4 HMET=1 
TDTAL SDLTDS - EXTPRCTIDNCLBSJ 
S01.IDS= 3 3 6 4 0 2 . 9 
TOTRL MRTER RESIDURLS - EXTRACTIONCLBS 
CYAN = fl.O D^!:G=3.251E-02 TSS=3. 0 
TFF =1.39 3E-01 DFE=8.057E-02 ZN =2.3 
COD =0.0 CU =0.0 TDS 
RRS =0.0 CD =0.0 
TDTf lL R I R RESIDUf lLS - MFGCLBSJ 
p f t P T = 8 , 3 0 9 F + 0 1 NDX = 2 . 8 5 3 E + 0 0 S 
GFI = 1 . 1 9 6 F + 0 0 PFL = 1 . 0 1 0 E + 0 0 
ORG = 3 . a 3 a F + 01 S F I D E = 4 . fl3;?E+00 
TDTRL S D L I D S - MFGCLBSJ 
SOLIDS= 6 0 1 9 . 0 
TOTRL MRTER RESIDUf lLS - MFGCLBSJ 
RMM = l . £ 5 3 E + 0 0 CVflN = 2 . 1 9 7 E - 0 1 

F L I D E = 9 . 0 2 5 E - 0 1 
MN = 0 . 0 
BDD = 1 . H O E - 0 1 
DTH = 0 . 0 

i 5 f t S = l . 4 3 6 E + 0 3 E L E C = 1 . 6 7 0 E + C H E L E C = 1 . 6 5 3 E + 0 7 

0S:3E+00 
833E-02 

HC= ,789E+00 CD= 

= 1. 

SDX=2 
flMM=l 

4E+00 SFIDE=4.170E-05 
88-05 PE =4.5238-05 
18+01 BDD =1.1498-01 

568+01 

FLID8=1.£: 
MN =4. Ol 
HMET =1.5: 

947E+01 
, 426E-01 

HC = 5 . 
HMET=8. 

i 5 3 E + 0 1 
J 1 4 E - 0 2 

CD = 2 . 
flLD=l. 

> 4 E - 0 2 
; 2 E - 0 2 
; : 8E -03 

5E+M2 
5 E - 0 8 

S F I D F = 3 . 1 2 2 F - 0 3 
PB = 8 . 0 2 8 E - 0 4 
TDS = 2 . 6 0 3 E + 0 0 
N I = 0 . 0 
TDTf lL BflTTERY BTU BY FUEL TYPE 

CDflL = 
OTH = 

fl. 0 
0 . 0 

P E T = 0 . 
TOT= 

1 D«.:G =2. 41 OF-01 
1 TI =0.0 

COD =3.246E-01 
1 HMET=S.559E-02 

PHEN=3.452E-02 
ZN 
RL 
MD 

GflS=0.0 ELEC=0. 

=1.435E-02 
=1.474E-01 
= 0. 0 

TSS =3.624E+00 
NITR=1.144E-01 
CU =4.21 IE-04 
RRS =0.0 

0 HELEC=0. 0 



Table B.264 Medium Bus, Diesel Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

TDTflL BTIJ BY FUEL TVPE 
CDf lL=l .069E+08 PET=3.278E+07 Gf lS=l .178E+08 ELEC=1 . 349E+08 HELEC=1.148E + 07 
OTH =7.135F+05 TDT=4.046E+08 
TOTflL flip RESIDUflLS - EXTRflCTIONCLBSJ 
pftpT=3-4348+01 NDX =4.3538+02 S DX =2.865E+00 HC=2.545E+00 CO=3.280E+01 
fll.D =2. 0888-02 0flCD=4. 3698-04 HM8T= 1.7168-02 
TOTfll. SDLIDS - EXTRflCTION CLESJ 
snLIDS= 312062.9 
TDTflL MRTER RESIDURLS - EXTRACTION CLEŜ ' 
CYAN= 0, 0 0:cG=:5. 241E-02 TS 
TFE =1.293E-01 DFE=7.475E-02 ZN 
CDD =0. 0 CIJ =0. 0 TD 
ftps =0. 0 CD =0. 0 
TDTAL AIR RESIDUALS - MFGCLBS) 
PflpT=7.475E+01 NOX =2.700E+00 
GFL =9.9498-01 PFL =8.3498-01 
ORG =3.5918+01 SFIDE=3.816E+00 
TOTflL SOLIDS - MFGCLBS) 
SDLIDS= 5513.2 
TOTflL MflTER PESIDLIflLS - MFGCLBSJ 
flMM =1.162F+00 CYAN =2.03SE-01 
SFIDE=2.935E-03 FLIDE=7.89 OE-01 
PB =7.559E-04 MN =0.0 
TDS =2.599E+00 EOD =1.109E-01 
NT =0.0 DTH =0.0 
TDTAL BATTERY ETU EY FUEL TYPE 
COflL = 0. 0 PET=0.0 GA: 
OTH =0.0 TOT=fl.0 

S=2,815E+00 SFIDE=4.462E-05 FLIDE=1.173E-02 
=2.560E-05 PE =4.009E-05 MN =3.732E-02 
S=1.S41E+01 BDD =1.095E-01 HMET =1.5238-03 

S0X=2.7648+01 HC =5.2258+01 CD =2.4098+02 
AMM=1.2338-01 HN8T=7.6058-02 flLD=l.065E-0S 

DS.:G =2.269E-01 PHEN=3.205E-02 TSS =3.567E+00 
TI =0.0 ZN =1.351E-02 NITR=1.078E-01 
CDD =3.479E-01 AL =1.747E-01 CU =4.992E-M4 
HMET=8.090E-02 MD =0.0 flRS =0.0 

S=0.0 ELEC=0.0 HELEC=0.0 



Table B.265 Medium Bus, Diesel Engine Energy and Residuals, 
1990, Technology Set B 

TOTAL 
C0A1. = 1 
DTH =:= 
TDTAL 
PAPT=:-
fll.D =.= 
TOTflL 
SOLID:: 
TOTflL 
CVAN=i: 
TFF =1 
COD =• 
RPS =1 
TOTRL 
PRRT=^ 
GFL ='• 
OPG = 
TOTRL 
SOLID: 
TDTRL 
RMM 
SFIDE 
PB 
TDS 
NT 
TDTflL 
caflL= 

• DTH = 

ETU BY 
.291E+ 
. '90'9F + 
flip RE 
:.87 0E + 
'.319F-
SOLIDS 
;= 546 
MflTER 
I. 0 
.229E-
1. 0 
1. 0 
flTR PE 

' . 846E+ 
i.124E-
•;.9238 + 
SOLIDS 

MflT8R 
8 .6518 
3 .4478 
18.4678 
:7 .48 0E 
: f l . 0 
ERTTER 
I. 0 
I. 0 

FUEL TYPE 
08 P8T=3.5578+07 GRS=1.3088+08 ELEC=1.56 
05 TDT=4.635E+08 
SIDLlflLS - EXTRflCTIONCLBSJ 
01 NDX =4 .8378+02 SOX =3 .1838+0 0 HC=2.80 
02 DACD=4.5018-04 HN8T=1.8648-02 

- 8XTPACTIDNCLESJ 
,743.4 
R8SIDLIALS - EXTRflCTIONCLBSJ 

D::;.:G=3. 026E-03 TSS=2.499E+00 S8 ID8=4 .7 
•01 D88=4.95 08-02 ZN =2 .404E-05 PB = 3 . 8 

CU = 0 . 0 TDS=5.671E-04 EDD = 1 . 0 
CD = 0 . 0 

SIDUALS - MFGCLBS"' 
01 NOX =2.923E+0 0 S0X=3.031E+Ol HC =5 . 
C,t PFL =7 .571E-01 AMM=1.332E-01 HMET=8. 
01 SFTDE=4.161E+00 

- MFGCLBSJ 
968 . 1 
RESIDUALS - MFGCLBSJ 

0.=' CYflN =1 .97SE-02 DiiG =1 .464E-01 PHEN= 
- 0 3 FL IDE=2.361E-01 T I = 0 . 0 ZN = 
_fl4 MN = 0 . 0 CDD =1 .765E-07 RL = 
- 0 1 BDD =3 .056E-02 HMET=8.S20E-02 MO = 

DTH =0.0 
Y BTU BY FUEL TYPE 

PET=0.0 GRS=0.0 ELEC=M.M 
TDT=0.0 

•E+ OS HELEC=1.045E+07 

9E+00 CD=3.645E+01 

26E-05 
36E-05 
52E-01 

FLIDE=9 
MN =4 
HMET =3 

. 155E 

. 148E 

. 1 7SE 
M£ 

-04 

501E+Ol 
054E-02 

CD =2. 
flLD=l. 

679E+ 
065E 

02 
03 

3. 
1. 
0. 
0. 

390E-
5148-
0 
, 0 

-03 
-0£ 

TSS 
NITR 
CU 
RRS 

H8LEC=0. 

=6. 
:=l. 
= 0. 
= 0. 

0 

£3: 
, £ 0: 
, 0 
. 0 

38-
3E-

-01 
-01 



Table B.266 Medium u s , Diesel Engine Energy and R e s i d u a l s , 
1990, Technology Set C 

TOTRL BTIJ BY FUEL TYPE 
C 0 R L = 1 . 3 7 0 E + 0 8 P E T = 3 . 6 2 8 E + 0 7 
OTH = 6 . 5 098 + 05 T D T = 4 . 8 7 0 8 + 08 
TOTAL RTP P8SIDUf lLS - 8XTRf lCTIDNCLBSJ 
P f t P T = 3 , 6 1 5 8 + 0 1 NOX = 4 . 5 1 9 8 + 0 2 SDX =2 
fll.D = 2 . 1 6 8 8 - 0 2 D f l C D = 5 . 8 4 0 8 - 0 4 HM8T=1 
TDTflL SDLTDS - EXTRflCTION'LBSJ 
SDLTDS= 323947.A 
TOTflL MATEP RESIDUAL 

0».G= 
DFE= 
CU =0.0 
CD =0.0 

GAS=1.381E+08 ELEC=1.584E+08 HELEC=1.662E+07 

3E+0 0 HC 
7E-02 

'09E+00 CD=3. 4 05E+ 01 

- EXTRACTIDNCLBS 
113E-02 TSS=2.': 
759E-0c 

C'CflN=0. 0 
TFE =1.342E-01 
COD =0.0 
flPS =0.0 
TDTflL RIP RESIDURLS - MFGCLBSJ 
PflRT=8.4758+01 NOX =2.7258+00 
GFL =1.3658+00 PFL =1.1638+00 
ORG =3.6678+ 01 SFID8=3.8678+ 0 0 
TOTflL SDLIDS - MFGCLBSJ 
SOLIDS= 59;:'0.3 
TDTRL MRTFR RFSIDURLS -
RMM = 1 . 2 0 6 8 + 0 0 CYRN =, 
S 8 1 0 8 = 2 . 9 8 5 8 - 0 3 
PE = 7 . 6 5 9 8 - 0 4 
TDS = 2 . 4 9 3 8 + 0 0 
N I = 0 . 0 

ZN 
TDS = 1. 

:i8+oo 
: S 8 - 0 5 
i08+01 

S F I D 8 = 4 . 
PE = 4 . 
BDD = 1 . 

170E-C 
523E-C 
lOOE-C 

F L I D E = 1 
MN = 5 
HMET =1 

. 1 9 8 E - 0 2 

. S 7 2 E - 0 2 

. 4 7 0 E - 0 3 

MFGCLBSJ 
. 1 1 5 E - 0 1 

FLIDE=9.761E-01 
MN = 0 . 0 
BDD = 1 . 0 6 I E - 0 1 
DTH = 0 . 0 

SDX=2. 
flMM=l. 

O'iJj = 2 
T I 
COD 
HMET 

i 3 E + 0 1 
: 3 8 - 0 1 

HC = 5 . 
HM8T=S. 

1 3 0 8 + 0 
5 1 4 8 - 0 . 

1 CD = 2 . 
2 R L D = 1 . 

4 ' 948+02 
0 6 5 8 - 0 8 

OSE-01 
0. 0 
2.698E-01 
8.198E-02 

PHEN= 
ZN = 
RL = 
MD = 

3.321E-
1.36SE-
1.07£E-
0. 0 

0£ TS 
0£ NITR 
Ml CU 

flRS 

3.412F+00 
=1.091E-01 
=3.0638-04 
= 0. 0 

TDTfll. ERTT8RY BTLI BY FUFL TYPE 
CDRL 
DTH 

= 0. fl 
;0. 0 

PET=0.0 
TOT=0.0 

L-'HN:=0. 0 8LEC=0.0 HELEC=0.0 



Table B.267 Medium Bus, Diesel Engine Energy and Residuals, 
2000, Technology Set A 

43E+00 
28E-02 

TOTRL BTIJ BY FUEL TYPE 
C0RL=1.084F+08 PET=2.921E+0 
OTH =7.173E+05 T0T=3.966E+08 
TDTRL RIR PESTDURLS - EXTRRCTIDNCLBS 
pftPT=3.457E+01 NDX =4.319E+02 SDX 
RLD = 2 . 0 7 2 E - M 2 DRCD=3.853E-04 HMET 

TOTflL SOLIDS - EXTRRCTIDNCLBSJ 
SDLTDS= 309604.2 
TDTRL MRTER PESTDURLS - EXTRflCTIONCLBSJ 
CVRN=fl. 0 Di::.G=2.796E-03 TSS=2. 232E+00 
TFE = 1 . 0 9 7 E - 0 1 D F E = 4 . 4 3 1 F - 0 2 ZN = 2 . 2 0 9 E 
COD = 0 . 0 CU = 0 . 0 T D S = 5 . 1 0 0 E 
ftPS = 0 . 0 CD = 0 . 0 
TOTRL RIR RESIDURLS - MFGCLE" 

GRS=1.122E+08 ELEC=1.368E+08 HELEC=8.670E+06 

HC=2.499E+00 CD=3.£55E+01 

05 
04 

SFID8=4.£508-05 FLIDE=S.4 
PB =3.5£5E-05 MN =3.7 
BDD =9.579E-0£ HMET =£.9 

0 OE 
03E 
51E 

-i.ij, 
0£ 

-04 

pftPT=7.469E+01 NOX = 
GFL =1.006E+00 PFL = 
nPG =3.599E+01 SFIDE= 
TOTRL SDLIDS - MFGCLBS 

,707E+0M 
.450E-01 
.864E+0 0 

sax=£ 
flMM=l 

75OE+Ol 
, 17 0E-01 

HC == 
HMET=7 

.£27E+01 

.393E-02 
CO =2. 
RLD=1. 

»lE-i 
i5E-

M£ 
08 

SDLIDS= 
TDTRL MflTFP 

:.499. 7 
PESTDURLS MFG CLESJ 

RMM =7.724E-
SFIDE=3.078E-
PB =7.536E-
TDS =7..351F-
NI =0.0 
TOTflL BRTTFRY 
CORL=0.0 
OTH =0.0 

2 CYRN =1 
3 FLIDE=2 
4 MN =0 
1 BDD =3 

DTH = 0 
BTIJ EY FUEL 

P E T = 0 . 0 
T O T = 0 . 0 

77 OE 
161E 
0 
01 I E 
0 

TYPE 

0£ 
01 

M£ 

Df»G 
T I 
COD 
HMET 

= 1. 
= 0 
= 1 

3 0 4 E 
0 
76 

-01 

E-07 
=8.191E-02 

PHEN=3.03OE-03 
ZN =1.347E-02 
RL =0.0 
MD =0.0 

TSS =5.661E-01 
NITR=1.075E-01 
CU =0.0 
RRS =0.0 

GRS ELEC.= 0 . 0 H E L E C = 0 . 0 



Table B.268 Medium Bus, Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

TDTRL ETII BY FUEL TYPE 
C0RL=1.193E+08 PET=3.499E+07 Gf lS= l . 
OTH =8.657F+05 T0T=4.455E+08 
TOTAL ATR RESTDUALS - EXTRACTIONCLESJ 
PftPT=3.9£48+01 NDX =4.9058+0£ SDX = 
ALD = 2 . 3 5 1 8 - 0 2 DACD=4.1188-04 HMET= 
TOTRL SOLIDS - EXTRflCTIONCLBSJ 
SOLIDS= 351567.1 
TOTflL MflTFP RESIDUflLS - EXTPflCTIDNCLBS 

261E+08 ELEC=1. 

3.228E+00 HC=2. 
1.92IE-02 

569E+08 

:525E+00 

HELEC= .675E+06 

C:D=3.696E+01 

C Y R N=0. 0 0.':;; G = 5. 0 9 5 E - 0 3 T S 
TFE =1.246E-01 DFE=5.046E-02 ZN 
cnD =0.0 cu =0.0 TD 
ftps =0.0 CD =0.0 
TOTflL flIR RESIDUflLS - MFGCLBSJ 
PflRT=8.002E+01 NOX =2.989E+0 0 
GFL =9.416E-fl1 PFL =7.S22E-01 
ORG =4.011E+01 SFIDE=4.301E+00 
TDTRL SDLTDS - MFGCLBSJ 
SDLIDS= 6 076.7 
TOTflL MflTER RESIDUflLS - MFGCLBSJ 
flMM =8.772E-02 CYRN =2.017E-02 
SFIDE=3.496E-03 FLIDE=2.4 0 OF-01 
PB =8.614F-04 MN =0.0 
TDS =7.661E-01 BDD =3.134E-02 
NI =0.0 DTH =0.0 
TOTflL BflTTERY BTU BY FUEL TYPE 
COflL=0.fl PFT=0.0 GR 
DTH =0.0 TDT=0.0 

S=2.534E+00 SFIDE=4.675E-fl5 
=2.430E-05 PB =3.877E-05 

S=5.610E-04 BDD =1.066E-01 

SDX=3.081E+01 HC =5.617E+ 01 
RMM=1.3018-01 HM8T=8.1328-02 

OftG =1.4878-01 PHEN=3.446E-
TI =0.0 ZN =1.540E-
CDD =1.765E-07 RL =0.0 
HMET=9.117E-02 MD = 0.0 

S=0.0 ELEC=0.0 

FLIDE=9.36 0E-03 
MN =4.206E-02 
HMET =3.2S5E-04 

CO =2.717E+02 
RLD=1.065E-08 

03 TSS =6.370E-01 
02 NITR=1.229E-01 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.269 Medium Bus, Diesel Engine Energy and Residuals, 
2000, Technology Set C 

TOTflL BTIJ BY FUEL TYPF ^^^^ ^, 
CORL=1.353E+08 PET=3.562E+07 GRS=1.325E+CiS ELEC=1.4948+08 HELEC=1.530E+07 
nTH =6.4898+05 TDT=4.6878+08 
TDTfll RTP R8SIDUflLS - 8XTRRCTIDNCLBSJ 
PflPT=3.6108+01 NDX =4.512E+02 SDX =2.969E+00 HC=2.686E+O0 CO=3.400E+01 
flLD =2.164E-02 DflCD=5.475E-04 HM8T=1.7638-02 
TDTflL SOLIDS - EXTRRCTIPNCLBSJ 
SOLIDS= 323432.4 
TDTAL MATER RESIDUALS - EXTRflCTIONCLBSJ 
rYflN=fl 0 OSG=3.115E-02 TSS=2.917E+00 .SFIIiE=4.448E-05 FLIDE=1. lyyE-M2 
TFE =1.340F-01 DFF=7.748E-02 ZN =2.534E-05 PB =3.969E-05 MN =3.367E-0c: 
CDD =0.0 CU =0.0 TDS=1.761E+01 BDD =1.120E-01 HMET =1.4S3E-03 
flRS =0.0 CD =0.0 
TDTflL fllR RESIDUflLS - MFGCLBSJ 
PftPT=8 547E+01 NOX =2.729E+00 SDX=2.830E+01 HC =5.147E+01 CO =2.49£E+Mc 
GFL = 1 '. 398F+00 PFL = 1 . 192E+ 00 flMM= 1 . 382E-01 HMET=7. 531E-02 RLD= 1 . 065E-08 
ORG =3.667E+01 SFIDE=3.94.3E+00 
TDTflL SDLIDS - MFGCLBSJ 
SDLIDS= 6003.3 
TDTRL MRTFR RESIDURLS - MFGCLBSJ 
flMM =1.2 05E+0 0 CYflN =2. 112E- 01 06:G =2.3118-01 
SFIDE=2.998E-03 FLIDE=9.967E-01 TI =0.0 
PB =7.672E-04 MN =0.0 COD =2.7S 
TDS =2.494E+00 BDD =1.067E-01 HMET=8.3= 
HI =0.0 DTH =0.0 
TDTRL BRTTERY BTU BY FUFL TYPF 
CDflL=0.0 PET=0.0 GRS=0.0 
DTH =0.0 TDT=0.0 

1 =2. 
iS=l. 

SDX= 
RMM= 

c--;4E-05 
761E+01 

=2. 
= 1. 

83OE+Ol 
382E-01 

PB 
BDD 

HC 

=3. 
= 1. 

^ c 

HMET=7 

969E-05 
12 0E-01 

•'. 147E+01 
'.53 IE-02 

01 PHEN=3.317E-02 
ZN =1.372E-02 

01 RL =1.0'9'98-01 
02 MD =0.0 

TSS =3.464E+00 
NITR=1.0948-01 
CU =3.1408-04 
RRS =0.0 

8LEC=0. 0 HELEC=0.0 



Table B.270 Large Bus, Diesel Engine Energy and Residuals, 
1980, All Technology Sets 

. 6148+ 

. 6 1 1 E -

TIDNCLBS) . 
T S S = 4 . 5 3 2 F + 0 0 
ZN = 2 . 8 8 3 E - 0 5 
TDS=2.791E+Ol 

TOTflL BTIJ BY FUFL TYPF 
CDflL=2,£51E+08 PET=6.219E+07 
OTH = 1 . 0 8 0 E + 0 6 T 0 T = 7 . 8 4 0 E + 0 8 
TOTflL flIR RESIDUf lLS - EXTPf lCTIDNCLBS 
P f l p T = 5 . 6 flAF+ 01 HOX = 7 . 0 1 1 E + 0 2 SDX 
flLD = 3 . 3 6 3 E - 0 2 D A C D = 6 . 8 3 4 E - 0 4 HMET 
TDTRL SOLIDS - EXTPRCTIDNCLESJ 
SOLIDS= 5 0 2 3 2 7 . 5 
TOTRL MflTEP RESIDUf lLS - EXTRflC 
C V fl N = 0 . 0 0 fl- G = 4 . 8 6 9 E - 0 2 
TFF = 2 . 0 8 2 E - 0 1 D F E = 1 . 2 0 4 E - 0 1 
co.n = 0 . 0 c u = 0 . 0 
flR:S = 0 . 0 CD = 0 . 0 
TOTflL flip RESIDUf lLS - MFGCLBSJ 
P f l P T = l . 2 4 ' = ' E + M 2 NOX = 4 . : 5 5 3 E + 00 SDX=4. 
GFL = 1 . S16E+00 PFL =1. 534E+ 00 flMM=1. 
OPG =5.8568+01 SET D8=6.0468+0 0 
TDTRL SDLIDS - MFGCLES;' 
SOLIDS= 9050.4 
TDTflL MflTER RESIDURLS - MFGCLBSJ 
RMM =1.872F+00 CYAN =3.283E-01 
SFIDF=4.737F-0 5 FL I DE=1.370E+ 00 
PB =1.2 09E-03 MN =0.0 
TDS =3.904E+00 BDD =1.692E-fll 
NI =0.0 DTH =0.0 
TDTAL BATTERY BTU EY FUEL TYPF 

L-.RS=2. 175E+03 ELEC=2. 530E+08 HELEC=2. 51 flE+07 

HC=4.086E+00 CD=5.283E+01 

SFIDE=4. 
PB =4. 
EDD =1. 

170E-
523E-
724E-

05 
01 

F L I D E = 1 . 
MN = 6 . 
HMET = 2 . 

>15E-0e 
11OE-02 
S36E-03 

415E+01 
963E-01 

HC =8. 
HMET=8. 

097E+01 
514E-0£ 

CO =3. 
RLD=1. 

8E+02 
5E-08 

O&G =3.6£8E-01 
TI =0.0 
CDD =4.-941E-01 
HMET=1.£8£E-01 

PHEN=5.168E-0£ 
ZN =£.166E-0£ 
RL =2.237E-01 
MD =0.0 

TSS =5.481E+OO 
NITR=1.729E-01 
CU =6.393E-04 
RRS =0.0 

CDHL = 0. 0 
OTH =0, fl 

PFT=0. 0 
TOT=0.0 

GflS ELEC=0..O HELEC=0.0 



Table B.271 Large Bus, Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set A 

454E+00 
545E-02 

TOTflL BTIJ BY FUEL TYPE 
CDRL=1.661E+08 PET=5.022E+07 
OTH =1.023E+06 TDT=6.227E+08 
TDTRL RIP RESIDUflLS - EXTRflCTIONCLBSJ 
pftPT=5.412E+01 NDX =6.768E+02 SDX =4 
RLD =3.247E-02 OflCD=5.693E-04 HMET=2 
TDTflL SDLIDS - EXTRflCTIONCLBSJ 
SDLIDS= 484943.9 
TOTAL MATFR RESIDURLS - EXTRflCTION CLB.-iJ 
CVflN=0.0 Of^G=4.735E-0£ TSS=4. 376E+00 
TFF =2.010E-01 DFE=1.162E-01 ZN =2.711E-05 
CDD =0.0 CU =0.0 TDS=2.717E+01 
ftps =0.0 CD =0.0 
TOTflL RIR RFSIDURLS - MFGCLBSJ 
PHPT=1.150F+02 NOX =4.230E+00 
GFL =1.499F+MO PFL =1.255E+00 
ORG =5.687E+01 SFIDF=5.916E+00 
TOTRL SOLIDS - MFGCLBSJ 
SOLIDS= 8543.9 
TOTRL MRTER RESIDURLS - MFGCLBSJ 
RMM =1.807F+0fl CYRN =3.170E-01 

FLIDF=1.198E+00 
MN =0.0 
BDD =1.647E-01 
OTH =0.0 
BY FUFL TYPE 

GRS=1.797E+08 ELEC=2.082E+08 HELEC=1.725E+07 

HC=: :i93E+ 0 0 CD=5. 1 0 0E+ 01 

SFIDE=4.7268-05 
PB =4.£468-05 
EDD =1.6868-01 

SDX=4.£708+01 
RMM=1.7948-01 

HC =7 ,8588+01 
HMET=8.054E-02 

FLIDE=1 
MN =5 
HMET =2 

CD =3. 
RLD=1. 

.S59E-02 

.S04E-02 

.276E-03 

748E+02 
065E-0:5 

SFIDE=4.615E-03 
PB =1 .18OF-03 
TDS =3.797E+00 
MI = 0 . 0 
TDTflL BRTTERY BTU 

DH:h =3.5£6E-
TI = 0 . 0 
CDD =5.342E-
HM8T=1.2548-

01 

01 
•01 

PHEN=4.992F-
ZN =2.115E-
flL =2.626E-
MD = 0 . 0 

02 TSS = 
02 NITR= 
01 CU = 

RRS = 

5 .428E+00 
1 .6888 -01 
7.502E-CI4 
0. 0 

COflL=0.0 
OTH = 0 . 0 

P8T=0.0 
TDT=0.0 

GRS=0.0 ELEC=0.0 HELEC=0.0 



Table B.272 Large Bus - Diesel Engine Energy and Res idua l s , 
1990, Technology Set B 

TOTAL BTU PV FUFL TYP8 
CDAL=1.3058+03 P8T=5. 0928+07 GRS=1.8638+08 8L8C=2.2218+08 H8L8C=1.5018 + 07 
OTH =1.16'='8 + 06 TnT=6.5618 + 08 
TOTAL ATR PFSIDLIALS - 8XTRACTT0N CLBSJ 
PftPT=5.3398+01 NOX =6.7398+02 SDX =4.4358+00 HC=3.8598+00 CD=5.0788+01 
fll-D = 3 . 2 3 £ 8 - 0 2 OflCD=5. £41 E-04 HM8T=£. 5458-0£ 
TOTflL SDLTDS - EXTRflCTIONCLBSJ 
SDLIDS= 43£845.6 
TDTflL MflTeP P8STDLIflLS - 8XTRACTI0N CLBSJ 
CVAN=0.0 0::.G=3.6978-05 TSS = 3 .4328 + 00 SFID8=4.7£6E-05 FLID8=1 . 3£SE-0£ 
T88 = 1 . 7 1 2 8 - 0 1 DF8=6.9608-0£ ZH =£ .4048 -05 PB = 3 . 8 5 6 8 - 0 5 MN =5." 77'=i8-0£ 
'"•nri = 0 . 0 cu = 0 . 0 T D S = 5 . 6 7 1 8 - 0 4 EOD = 1 . 4 6 7 8 - 0 1 HMET = 4 ! 5 ' I H E - 0 4 
HRS =0 . 0 i.:D =0. 0 
TOTAL ATP RESIDUALS - M8GCLESJ 
F'flRT=1. 1058 + 0£ NOX =4 .£3 08+ 0 0 SDX=4.£578+ 01 HC =7 .8468+ 01 CD =3 .7348 + 0£ 
i-FL =1 .3108+00 PFL =1.0888+00 AMM=1.7408-01 HMET=8.054E-0£ flLD=i°065E-0^ 
ORG =5.637E+01 SFIDE=5.916E+00 
TOTflL SDLIDS - MFGCLBSJ 
SDLIDS= 8364 .9 
TOTflL MflTER RESIDUflLS - MFGCLBSJ 
AMM =1 .£05E-01 CYAN =£ .78£E-0£ D.'>.:G =£. 046E-01 PHEN=4. 742E-f l3 T*:":' =8 7^OE_,- ,J 
SFIDE = 4 . 8 0 5 F - 0 3 FL IDE=3.303E-01 T I = 0 . 0 ZN = 2 . 1 2 0 E - 0 2 N i T P = l " 6'=.3E-fll 
PB =1.183E-fl3 MN =0.0 CDD =1.765E-07 RL =0.fl n\ =0 fl 
TDS =1.051E+00 EOD =4.420E-02 HMET=1.254E-01 MO =0.0 RR'; =o'li 
NT =0. 0 DTH =0. 0 - -. -
TOTAL BATTERY ETU EV FUEL TVPE 
CDAL=0,0 PET=0.0 GRS=0.0 ELEC=0.0 HELEC=0 fl 
OTH =0.0 TDT=0.0 ntLtL. U.U 



Table B.273 Large Bus, Diesel Engine Energy and Residuals, 
1990, Technology Set C 

124E+0S 8LEC=2 
TDTRL BTIJ BY FUEL TYPE 
CDflL=2. 08'9F+08 P8T=5.5928+07 GRS 
nTH =9 .0458+05 TDT=7.477E+08 
TOTflL fllR RESIDUALS - EXTPflCTIDNCLESJ 
PftPT=5.47£8+0t NOX =6.8438+02 SDX =4.504E+00 
ALD = 3 . 2 8 3 8 - 0 2 D H C D = 7 . 1 4 2 8 - 0 4 HM8T=2.5468-02 
TOTAL SDLTDS - EXTRACTION(LBSJ 
SOLIDS= 49 0347 .9 

EXTRflCTIONCLBSJ 
:;3F-02 TSS=4.4238 + 00 

58-01 ZN = 2 . 8 8 8 8 - 0 5 

438E+0S ' HELEC=2.564E+07 

HC=4.013E+0 0 CD=5.157E+01 

i ; 

MEGCLBSJ 
=4.2278+00 

795E+0 0 
•37:3E + 00 

TDTflL l.lflTER RESIDUflLS 
r:VHN=fl, 0 0:-;.:G=4 
TFE = 2 . 0 3 2 E - f l l DFE=1 
COD = f l . 0 CLI =0 . 0 
ftPS = 0 . 0 CD = 0 . 0 
TDTAL AIR PESIDLIALS 
pftPT = 1 . 294E+ 02 N0:> 
GFL =2.106E+00 PFL =1 
OPG =5 .687F+01 SFTDE=5 
TOTAL SOLIDS - MFGCLBSJ 
SOLIDS= 9 1 1 6 . 2 
TDTflL MflTER RESIDUflLS -
ftMM = l .S27E+00 CVflN = 
SFID8=4.6018-03 
PB =1 .1728-03 
TDS =3.7958+0 0 
HI = 0 . 0 
TDTfll. BflTT8RY BTU EY FUEL TYPE 
COflL=fl.O PET=0.0 
DTH = 0 . 0 TDT=0.0 

TDS=2.71OE+Ol 

SDX=4.3 048+01 
AMM=1.9678-01 

SFID8=4.1708-05 
PB =4.5238-05 
BDD =1.6768-01 

HC =7.8798+01 
HM8T=8.5148-02 

FLI 08=1.8598-0. 
MN =5.8668-0. 
HM8T =£.£698-0 

CO =3.7838+02 
flLD=l.0658-08 

MFGCLBSJ 
.2 048-01 

FL I08=1 .5058+00 
MN = 0 . 0 
EDD = 1 . 6 4 3 8 - 0 1 
OTH = 0 . 0 

•YP8 
GR' 

D?.:G =5.5278-01 
TI = 0. 0 
CDD =4.176E-01 
HMET=1.246E-01 

PHEN=5.042E-02 
ZN =2.0'99E-02 
RL =1.654E-01 
NO =0.0 

TSS =5.24OE+OO 
NITR=1.676E-01 
CU =4.725E-04 
RRS =0.0 

:=0.0 ELEC=0.0 HELEC=0.0 



Table B.274 Large Bus, Diesel Engine Energy and Residuals, 
2000, Technology Set A 

TDTAL BTIJ EV FUEL TVPE 
COAl =1 . A:358+08 PFT=4. 489E+07 GRS=1 . 71 1 E + 08 ELEC=2. 121E+08 
OTH =1.0338+06 TnT=6.115E+08 
TDTAl AIR RESIDUALS - EXTRACT IDNCLESJ 
pf lpT=5.4138+01 Unx =6.7688+02 SOX =4.4558+00 HC=3.8658+00 
AID =3 .247F-0£ nACD=5.0638-04 HM8T=2.553E-02 
TOTAl SOLID" - 8XTRACTIDNCLBSJ 
sni IDS= 434914 .6 
TOTAL I1IAT8R R8STDUALS - 8XTRflCTIDN CLBS) 
r:VflN=0.0 n:::G= 3. 6 098-03 TS 
TFF = 1 . 7 1 9 8 - 0 1 DFF=7.0038-02 ZN 
con =0. 0 CIJ =0 . 0 T I 
ARS = 0 . 0 CD = 0 . 0 
TOTflL flTR RRSTDLlflLS - MFGCLBS) 
PART=1 . 1568+ 02 NOX =4 .2688 + 0 0 
GFL =1.5198+00 PFL =1.2728+00 
nRG =5.7378+01 SFID8=5.9918+00 
TOTftl SDLTDS - MFG (LBS~' 
SOLTDS= 3577 .4 
TOTftL MftTFP RESIDUALS - MFGCLBSJ 
AMM =1 .21 OF-01 CYAN = 2 . 7 9 9 8 - 0 2 
SFIDE=4.8£7F-03 FLIDE=3.375E-01 
PE =1 .185F -03 MH = 0 . 0 
TDS =1.032E+00 BDD =4 .467E-02 
NT = 0 . 0 DTH = 0 . 0 
TOTAl BATTERY BTIJ BY FUEL TYPE 
COAl =0 . fl PFT=0.0 Gft 
nTH = f l . 0 TDT=0.0 

S=5.493E+00 SFID8=4 .2508-05 
= 2 . 2 0 9 8 - 0 5 PB = 3 . 5 2 5 8 - 0 5 

S=5.10 08-04 BDD = 1 . 4 8 5 8 - 0 1 

HELEC=1.306E+07 

C:D=5. 1 0 08 + 01 

FLIDE=1.34OE-02 
MN =5 .S05E-02 
HMET =4 .576E-04 

S0X=4.2798+01 HC =7 .9108+01 CD =3.7508+02 
AMM=1.7258-01 HM8T=7.3938-02 RLD=1.0658-08 

O&G = 2 . 0 5 2 8 - 0 1 PH8N=4.7668-
T I = 0 . 0 ZN = 2 . 1 2 3 8 -
CDD = 1 . 7 6 5 8 - 0 7 AL = 0 . 0 
HM8T=1.27flE-01 MD = 0 . 0 

S=0.0 ELEC=0.0 

0 3 TSS = 8 .86 0E-01 
02 NITR=1.696E-01 

CU = 0 . 0 
RRS = 0 . 0 

HELEC=0.0 



Table B.275 Large Bus, Diesel Engine Energy and Residuals, 
2000, Technology Set B 

EXTRf lCTIONCLBSJ 

T i lTRL BTU BY FUEL TYPE 
CDRI = 1 . 6 3 1 E + 0 8 P E T = 4 . 8 9 7 E + 0 7 i.-.Ri. = l . 
OTH = 1 . 1 2 8 8 + 06 T 0 T = 6 . 1 5 5 8 + 08 
TPTf tL ftlp R8SIDURLS - EXTRRCTIDNCLESJ 

p f t P T = 5 . 3 6 2 F + 0 1 NDX = 6 . 7 0 3 E + 0 2 SDX =4 
fll.D = 3 . 2 1 5 E - 0 2 D A C D = 4 . 8 0 8 E - 0 4 HMET=2 
TOTAL SDLTDS - EXTRf lCTIONCLBSJ 
S D L I D S = 4 8 0 3 2 1 . 0 
TDTflL MflT8R RFSTDUflLS 
r;VAfl = 0 . fl 0'A.G=3 
TF8 =1.7 038-01 D88=6 
CDD =0.0 CU =0 

ftPS =0.0 CD =0 
TDTAL AIR R8SIDUflLS -
pftPT=l.1048+02 NOX 

GFL =1.3208+00 PFL 

ORG =5.6868+01 S8ID8 

TOTfll SOLIDS - M8GCLBSJ 
SDLTDS= 8 3 4 5 . 9 
TOTflL MflT8P P 8 S I D U f l L S - MFG CLE.̂ -.) 
flMM = 1 . 1 9 9 8 - 0 1 CVflN = 2 . 7 7 7 8 - 0 , - : 

F L I D 8 = 3 . 2 9 2 E - 0 l 

MN = 0.0 

porj =4.43OE-02 HMET=1 

DTH =0.0 

TOTflL BflTTERY ETU EY FUFL TYPF 
P E T = 0 . 0 G H S - 0 . M 

4 '9E+08 E L E C = 2 . 1 7 2 E + 0 S H E L E C = 1 . 2 1 6 E + 0 7 

4 1 2 E + 0 0 HC=3 . 
5 6 8 E - f l 2 

3 1 8 E + 0 0 C D = 5 . 0 5 1 8 + 0 1 

73op_03 TSS=3.4648+00 SFIDE=4.675E-05 

949E-fl2 ZN =2,430E-05 PB =3.377E-05 
0 TDS=5.6108-04 EDD =1.4808-01 

0 
MFG CLESJ 
:4 2318+00 SDX=4.2428+01 HC =7.:-:4£8+Ml 
,1 _ O'^AE+OO flMM=l . 6868-01 HM8T=8. 1328-02 
;5. •96'98+0 0 

FLIDe=1.3288-02 

MN =5.7498-02 
HM8T =4.5598-04 

CD =3.7158+02 
ALD=1.0658-08 

SFIDE 

PB 
TDS 

NI 

=4. 

= 1. 
= 1. 
= 0. 

7S3F-0 5 

1808-03 
0358+00 

0 

DA:G 
TI 
CDD 

S = 2 . 0 5 9 8 - 0 1 
= M. 
= 1 . 7 6 5 8 - 0 7 

2 6 5 E - 0 1 

PHENi 
ZN 
RL 
MO 

=4. 724E-
= 2 . 1 1 4 E 
= 0 . 0 
= 0 . 0 

•03 TS 
• 02 NI 

CU 
RR 

TR=1.6 i 
= 0 . 0 
= fl. 0 

' 6 E - 0 1 
: : 8E -01 

CORI. = 0 . 0 
OTH = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 

T D T = 0 . 0 



Table B.276 Large Bus, Diesel Engine Energy and R e s i d u a l s , 
2000, Technology Set C 

TDTAL ETLI BV FUEL TYPE 
COAI.=£.061E+08 P8T=5.4828+07 GAS=2.032E+08 ELEC=£.£90E+08 HELEC=2.3408+07 
OTH = 8 . ' ^ 6 0 8 + 0 5 T0T=7. 1 738 + 08 
TOTAL ATP R8SIDIIALS - 8XTPACTIDNCLBSJ 
pppT=5.4648+01 NDX =6.3348+02 SDX =4.4978+00 HC=3.9S8E+00 CD=5.149E+01 
ALD =3 .278E-02 nACD=6.745E-04 HM8T=2.5398-02 
TDTAl. SDLIDS - 8XTPACTIDN (LBSJ 
"nLIDS= 4 8 9 5 9 3 . 9 
TOTAL MHT8R R8SIDUALS - 8XTPACTI0NCLBSJ 
CYAN=0.0 D.'::.:G=4. 73£8-0£ TSS=4. 4178+••:iO SFI D8=4. 4008-05 8LI D8=l. 8598-02 
TFF =2.0298-01 DF8=1.1738-01 ZN =2.5078-05 PB =3.9£68-05 MN =5.8588-02 
COD =0.0 CLI =0.0 TDS=2. :'218+01 BDD =1.6958-01 HMET =2.2SlE-03 
ftps =0. 0 CD =0.0 
TDTAL ATP RESIDUALS - MFGCLBSJ 
PAPT=1.301E+02 NDX =4.230E+00 SDX=4.2998+01 HC =7.8948+01 CD =3.7798+02 
GFL =2.138E+00 PFL =1.822E+00 AMM=1.921E-01 HMET=7.450E-02 ALD=1.065E-08 
ORG =5.686E+ 01 SFIDE =5.95 08+ 0 0 
TDTAL SOLIDS - MFGCLBSJ 
SOLTDS= 9145.9 
TOTAL MATSR P8SIDUflLS - MFGcLBSJ 
AMM =1.8248+00 CYAN =3.2008-01 D^G =3.5298-01 PH8N=5.0368-02 TSS =5.2918+00 
••FTDF=4.6138-03 8LI D8=1 .5258+00 TI =0.0 ZN =2.1028-02 NITR=1.6798-01 
PB =1.1738-03 MN =0.0 CDD =4.2078-01 AL =1.6808-01 CU =4.S01E-04 
JJ;IT: =-.;.79SF-^OO BDD =1.649E-01 HMET = 1.261E-01 MD =0.0 RRS =0.0 

Ml =0.0 DTH =0.0 
TOTRI BRTTFRY BTU BV FUEL TYPE 
CDflL=0.0 PET=0.0 GflS=0.0 ELEC=0.0 HELEC=0.0 
DTH =0.0 TDT=0.0 



Table B.277 Trol ley Bus, Diese l Engine Energy and Residuals , 
1980, All Technology Sets 

TOTAL BTIJ BY FUEL TYPE 
CDflL=1.337F+08 PFT=3.724E+07 Gf lS=l .238E+08 ELEC=1.461E+08 HELEC=1.445E+07 
DTH =7.073F+05 TnT=4.571E+0f l 
TnTflL flip RFSIDURLS - EXTRRCTIDNCLBSJ 
PRRT=3.194F+01 NOX = 3 . 9 1 l E + 0 2 SOX =2.574E+00 HC=2.349E+00 CD=£.947E+Ml 
RID = 1 . 8 7 7 E - 0 2 DflCD=5.150E-04 HM8T=3.7578-02 
TOTftl snLTDS - 8XTRRCTIDNCLBSJ 
SOLTDS= 279918.6 
TOTfll MflTER RESIDUflLS - EXTRACTIDNCLESJ 
cVflN=0.fl DKG=2.831E-02 TSS=2.535E+00 SFIDE=0.0 FLIDE=1.055E-02 
TF8 =1.1618-01 D88=6.7158-02 ZN=0.0 PB =0.0 MN =3.3518-02 
rno =0.0 CU =0.0 TDS=1.5328+01 BDD =2.5258-01 HM8T =1.7698-03 
ftPS =0.0 CD =0.0 
TOTftl flip RFSTDUflLS - MFGCLBSJ 
pftc.T=7.0238+01 NOX =2.396E+00 SDX=2.458E+01 HC =4.472E+01 CD =d . l59E+M£ 
i-pi =1 .0448 + 00 PFL =8 .835E-01 RMM=1.2418-01 HN8T=0. 0 RLD=1 . 0658-08 
ORG =3 .2228+01 SFIDE=9.688E+00 
TDTflL SOLIDS - MFGCLBSJ 
SDLIDS= 5130.6 
TOTfll l.lflTER RFSTDUflLS - MFI? CLBS'' 
ftMM =1. f l44F+00 CYRN =1 .831E-01 0;iG = 2 . 0 0 2 8 - 0 1 PH8N=2.8788-02 TSS =3 .2958+00 
-8ID8=2.5Sfl8-fl3 FLID8=7.7988-01 TI =0.0 ZN =1.1848-02 NITR=9.4758-Mc-
pP; =f: 58 08-04 MN =0.0 COD =2.7898-01 RL =1.2888-01 CU =3.6818-04 
TDS =2.£06F + flfl BOD ='='.2928-02 HN8T=2. 0518-01 MO =0.0 RRS =0.0 
MI =0.0 OTH =0.0 
TDTRL BRTT8PY BTU BY FUFL TYPF 
COAL = 0.fl P8T= 0.0 GflS= 0.0 8L8C=0.0 H8LEL= U.U 
OTH =0.0 TOT=0.0 



Table B.278 Tro l ley Bus, Diesel Engine Energy and Res idua l s , 
1990, Technology Set A 

TOTfll BTII EV FUEL TYPE 
COflL =1 . 1 3 4 E + 0 8 P F T = 3 . 4 0 4 E + 0 7 GflS = l . 1 9 0 E + 0 8 ELEC=1 . 3 9 6 E + i:i8 HELEC=1 . 1 8 6 E + f l 7 
OTH = 7 . 4 0 7 8 + 0 5 T 0 T = 4 . 1 9 4 8 + 0 8 
TOTAL ATP PPSIDUf lLS - 8XTPACTI0NCLBSJ 
P A R T = 3 . 4 K 5 F + 0 1 NDX = 4 . £ 5 1 8 + 0 £ SDX = £ . 7 9 8 8 + 0 0 H C = 2 . 4 9 0 8 + 0 0 C D = 3 . £ f l 3 E + 0 1 
AL D = 2 . 0 4 OE-02 0 A C D = 4 . 3 7 5 E - 0 4 HMET= 5 . 8 4 8 E - 0 2 
TOTAL SOLIDS - EXTRACTIONCLBSJ 
SOLIDS= 3 0 4 £ 7 1 . 5 
TOTflL MATEP PPSIDUALS - 8XTPACTTDNCLBS) 
C V A N = 0 . 0 D*;G=3. 3 0 4 8 - 0 3 T S S = £ . 7 5 6 8 + 0 0 S F I D 8 = 0 . 0 F L I D 8 = l . 1 7 0 8 - 0 £ 
TFE =1.26£F-0t DFE=7.£99E-0£ ZN =0.0 PB =0.0 MN =3.644E-0£ 
'""0=0.0 CU=0.0 TDS=1.S£1E+01 EDD =2.607E-01 HMET =l'.''98lE-0 5 
APS =0.0 CD =0.0 
TDTAL ATP RESTDUALS - MRGCLESJ 
FftPT=7.4£1F+01 NOX =2.6868+00 SDX=2.6878+01 HC =5.1438+01 CD=2.35£8+0£ 
I-.FL =1.0£6F + 00 PFL =8.6£1E-01 AMN=1 . £14E-01 HNET = fl. 0 RLD=1 fl65E-0S 
ORG =3.5748+01 SF T D8='='. 9£38 + o0 
TOTAL SOLIDS - MFGCLBSJ 
SOLrDS= 5511.8 
TOTAL MATFR PESIDLIALS - MFGCLBSJ 
AMM = 1 . 1 3 5 8 + 0f l CYAN = 1 . 9 9 0 8 - 0 1 0:i:G = £ . 2 1 7 8 - 0 1 PHEN=3. 1 3 5 E - 0 2 T"-" =3 7'=.-'E+flfl 
S F T D E = 2 . 8 6 1 E - f l 3 F L I D E = 8 . 0 4 2 E - 0 1 T I = 0 . 0 ZN = 1 . 3 1 4 E - 0 2 N I T R = 1 . 0 5 2 E - o i 
PB =7 . : - ; i i c ' F -04 MN = 0 . 0 CDD = 5 . 5 4 4 E - 0 1 AL = 1 . 8 f l 4 E - f l l c i i =5 1 5 5 E - f l 4 
TDS = 2 . 5 9 0 E + 0 0 EOD = 1 . 0 9 7 E - 0 1 HMET=2. 1 M l E - 0 1 MD = 0 . fl ARS = i i ' f l " ' 
N I = 0 . 0 DTH = 0 . 0 ' ' - . . -
TOTfl l Ef lTTEPY BTU EV FUEL TYPE 
COflL = 0 . 0 P E T = 0 . 0 G f l S = 0 . 0 E L E C = f l . fl HELEC=f l fl 
OTH = f l . 0 T D T = 0 . 0 



Table B.279 T r o l l e y Bus, Diese l Engine Energy and Res iduals , 
1990, Technology Set B 

c 5 f l r = l ! 2 9 3 E : o 8 " ' p E ; = 3 ' 5 6 5 E + 0 7 Gf lS=l .267E+08 ELEC=1.545E+0S HELEC=1.027E+07 

nTH =9 .0?1F+ 05 TDT=4.58 OE + 08 
TDTfll flip PESIDLIALS - EXTRACTIDN CLBSJ -- -e^, - .n r n - " ' J l '^F+OI 
pftPT=3 695F+f l l NOX =4.536E+02 SDX =2.9858+00 HC=£.6398+00 LD- . .413E+M1 
ftl 0 = p . , 7 5 F - f l 2 0ACD=4.334E-04 HMET=4.059E-M£ 
TOTAl sni. TDS - EXTRACTION CLES) 
SDl TDS= 5 2 4 6 6 2 . 1 

jz::.:ir-'" ^^i^.-r'-"' ?iAl ™ :^:;«E-., SET:?:;;,!-« 
ftPS = 0 . 0 CD =0 . 0 
XnTfli ATR PFSIDIIALS - MFGCLBSJ . . ^,.,^_,_,-,-
PftPT-- 4 4 5 F + f l r NOV =£.7a9E+00 SDX=2.82'98+01 HC =5.1948+01 CD = £ . 5 1 1 8 + 0 ^ 
' ^ = 8 : 9 5 3 8 - 0 1 PFL = 7 . 4 4 1 8 - 0 1 ANM=1.2608-01 HMET=0.0 ALD=1.065E-My 
nPG =3 .7458 + 01 S8IDE=1.047E+ 01 • 
TOTAl snLTDS - MFGCLBSJ 
sni TDS= 5716.9 

' n r f Illp'o'^cOft^ :,"s52E-^2 O^G =1.372E-01 PHFN=3. 177E-03 TSS =7.860E-01 
r̂ '̂ ,,::;-; ̂ _03 F,IDE=1:224F-01 TI =0.0 ZN =1.415E-02 NITR=1. 1:52E-01 
PP -^ o^OP-04 MN =0.0 COD =1.765E-07 HL =M.M CU =M.0 

^^, :7:355F-dt BDD =2.897F-02 HMET=2.216E-01 MD =0.0 HRX =M.M 

Ml =0.fl OTH =0.0 

; ' ^ ' 4 c ^ r " ' ' ' ' F ^ L ^ T ' ' " ' GAS=0. 0 8LEC=0. 0 HELEC=0. 0 

DTH =0. 0 TOT=0.0 



Table B.280 Tro l ley Bus, Diesel Engine Energy and Res idua l s , 
2000, Technology Set A 

TOTAL ETII EV FUEL TYPE 
C D A I = 1 . 1 4 4 F + 0 8 P E T = 2 . 9 3 9 E + 0 7 G A S = 1 . 1 0 9 E + 0 8 E L E C = 1 . 4 1 2 E + 0 8 H E L E C = 8 . 8 3 4 E + 0 6 
OTH = 7 . 5 9 S F + 0 5 T D T = 4 . 0 7 2 E + 0 8 
TOTAl A I R RESTDUALS - EXTRACT I ONCLESJ 
P A R T = 3 . 4 A A F + 0 1 NOX = 4 . 2 5 3 E + 0 2 SOX = 2 . 8 0 0 E + 0 0 H C = 2 . 4 7 8 E + 0 0 C D = 3 . 2 0 5 8 + 0 1 
ALD = 2 . 0 4 1 8 - 0 2 a f l C D = 4 . 1 £ 6 8 - 0 4 H M e T = 3 . S £ 8 E - 0 £ 
TOTAL SOI IDS - EXTRACT!DN(LBS) 
SDLTDS= 3 0 4 4 4 9 . 3 
TOTAL MATER RESTDUALS - EXTRACTIONCLESJ 
C V A N = 0 . 0 0: ' .G=3. 7 7 O E - 0 3 T S S = £ . 2 0 5 8 + 0 0 S 8 I D 8 = 0 . 0 F L I D 8 = S . 4 0 0 8 - 0 3 
TF8 = 1 . 0 : 3 1 8 - 0 1 D F 8 = 4 . 3 4 3 8 - 0 2 ZN = 0 . 0 PE = 0 . 0 MN = 3 . 6 4 6 8 - 0 2 
COD = 0 . 0 CU = 0 . 0 T D S = 0 . 0 BDD = 2 . 4 4 8 E - 0 1 HMET = 7 . 5 4 0 8 - 0 4 
APS = 0 . 0 CD = 0 . 0 
TOTflL A I R PPSIDUALS - MFG(LBS) 
P H R T = 7 . 4 £ 4 F + 0 1 NDX = £ . 6 9 3 8 + 0 0 S D X = £ . 6 9 1 E + 0 1 HC = 5 . 1 6 0 E + f l l CO = £ . 3 5 4 E + f l £ 
i-FL = 1 . 0 2 4 E + 0 0 PEL = 8 . 6 1 0 E - 0 1 flMM=l.1878-01 H M 8 T = 0 . 0 R L D = 1 . 0 6 5 8 - 0 8 
ORG = 3 . 5 9 1 E + 01 S F I D E = 9 . 8 7 £ E + 0 0 
TOTfll SDLTDS - MFGCLBSJ 
" :OLIDS= 5 5 1 8 . 5 
TOTflL MflTEP RESTDIIf lLS - MFGCLBSJ 
flMM = 7 . 6 0 h E - 0 2 CYRN = 1 . 7 3 5 8 - 0 2 OHiS = 1 . 2 8 2 E - 0 1 P H E N = 2 . 9 7 8 E - 0 3 TSS =7 4 £ £ E - f l l 
S F T D F = 3 . 0 3 0 8 - 0 3 F L I D E = 2 . 1 3 7 E - 0 1 T I = 0 , 0 ZN = 1 . 3 1 9 E - 0 2 N I T R = 1 . 0 5 5 E - 0 1 
PB = 7 . 3 £ 6 F - 0 4 MN = 0 . 0 CDD = 1 . 7 6 5 E - 0 7 RL = 0 . 0 CU = 0 . 0 
TDS = 7 . 3 8 1 E - 0 1 EDD = 2 . 9 7 7 E - 0 2 H M E T = 2 . 0 9 0 E - 0 1 ND = 0 . 0 
NT = 0 . f l OTH = 0 . 0 
TDTflL BATTERY ETU BY FIJEL TYPE 
C n f l L = 0 . f l P E T = 0 . 0 G f l S = 0 . 0 E L E C = 0 . 0 H E L E C = f l . 0 
OTH = 0 . 0 T D T = 0 . 0 

RRS = 0 . 0 



Table B.281 T ro l l ey Bus, Diese l Engine Energy and R e s i d u a l s , 
2000, TecTinology Set B 

TOTfl l 
COflL= 
OTH = 
TOTRL 
PflRT = 
flLD = 
TOTflL 
S O L I D 
TOTRL 
CVRN= 
T88 = 
CDD 
RPS = 
TDTRL 
PRRT 
GPL = 
ORG = 
TDTRL 
SDL I D 
TOTRL 
RMM 

S81 DF 
PE 
TD 
NT 
TOTRL 
CORL = 
OTH = 

G f l S = l . 1 6 7 8 + 0 8 E L E C = 1 . 4 9 7 E + 0 8 H E L E C = S . 2 6 3 E + 0 6 
BTU EY FUFL TYPE 

1 . 1 5 9 E + 0 8 P E T = 3 . 3 6 7 E + 0 
8 . 8 0 5 E + 0 5 T D T = 4 . 2 4 5 E + 0 8 

RTP RFSID I IRLS - EXTRACTION CLBSJ . . , , - . , , - j . 
, ^ 7 6 F + 01 NOX = 4 . 5 1 7 F + 0 2 SDX = 2 . 9 7 : 5 E + 00 H C = 2 . 6 1 5 E + M M C 0 = 5 . 4 M 4 E + 
p . . l , ; ,Ap_0£ O A C D = 4 . 0 5 3 E - 0 4 HM8T=3 . S 8 7 8 - U £ 
SOLIDS - EXTRRCTIDNCLBS) 

MRTER RESIDUflLS - EXTRACTION CLBS) T r,F-o -:!• 
0 fl 0:>G = 3 8£RE-03 TSS=2.341 E+OO SFID8=M.M FLIDE-3.^ 
r1488-01 nFE=4.632E-02 ZN =0.0 PB =0.0 MN - 5 . H 
Pl, CU =0.0 TDS=0.0 BDD =£.486E-Ml HMET =7.6 

H ' 4 + fl"'€v'"3:789E+CiO SDX=£.821E+01 HC =5.186E + 01 CD =2.50 
3;.,A1F-01 PFL =7.4518-01 flMM=l. 2268-01 HM8T=0. 0 HLD=1.U6 
.7458+01 SFTD8=1.0028+01 

0 1 

6 08-
1738-
.578-

l£E + l 
.5E-I 

- 03 
- 0 2 
- 0 4 

02 
Li:3 

01 TDS - MFGCLBSJ 
= 5 6 9 6 . ' 8 
MflTER RESIDUf lLS - MFGCLBSJ 

= 8 . 0 7 8 E - 0 2 CYAN = 1 . 8 5 1 E - O c DS.:G =1.3688-01 PH8N=3. 1698-0: 
:.,qp_fl3 FLID8=2.2178-01 TI =0.0 = 1.4128-0c 

-,.8458-04 MN =0.0 
=7.2678-01 BDD =2.S97E-02 
= 0.0 DTH =0.0 
BATTERY ETU EV FUEL TYPE 
0.0 PET=0.0 bflS=M.O 
fl.fl TDT=fl.O 

CDD =1.765E-07 RL =0.0 
HMET=2.1228-01 MD =0.0 

NITR=1 
CU =0 
RRS =0 

ELEC=0.0 HELEC=0.0 

716E-01 
130E-01 
0 
0 



Table B.282 School Bus, Otto Engine Energy and R e s i d u a l s , 
1980, All Technology Sets 

= 1 . 2 4 2 E + 0 8 E L E C = 1 . 4 4 1 E + 0 8 H E L E C = 1 . 4 5 0 E + 0 7 
TDTRL BTU BY FUEL TVPE 
C 0 A L = 1 . 2 7 6 F + 0 S P F T = 3 . 5 4 2 E + 0 7 GAS 
PTH = 6 . 3 0 5 F + 0 5 T 0 T = 4 . 4 6 5 8 + 0 8 
TOTflL flIR RESTDUALS - EXTRACTIDNCLBS:) 
p f t p T = 3 . 1 7 4 8 + 0 1 NOX = 3 . 9 3 4 8 + 0 2 SDX = 2 . 6 0 9 8 + 0 0 H C = 2 . 3 2 2 8 + 0 0 C D = 2 . 9 8 7 8 + 0 1 
ALD = 1 - 9 0 £ F - 0 £ 0 A C D = 4 . 0 7 6 8 - 0 4 H M E T = 1 . 6 0 1 E - 0 2 
TOTAL SO! IDS - EXTRACT I OHCLBSJ 
SOI TDS= 234 0 6 4 . 4 
TOTAl. MATER RESIDUALS - 8XTRf lCTIDN CLES) 

T S S = 2 . 5 6 5 8 + 0 0 S F I D 8 = 2 . 8 4 7 8 - C 
:i2 ZN = 1 . 6 6 9 8 - 0 5 PB = 2 . 6 1 4 E - C 

TDS=1.598E+01 EOD =1.054E-C 

F L I D E = 1 . 0 8 2 E - 0 2 
MN = 3 . 3 9 8 8 - 0 2 

J l HM8T = 1 . 3 5 8 8 - 0 3 

C V fl N = 0 . 0 n :•':. G = .3. 7 '9:3 8 - C 
T8F = 1 . 1 7 7 8 - 0 1 n F F = 6 . 8 0 7 8 - 1 : 
COD = 0 . 0 CU = 0 . 0 
ARS = 0 . 0 CD = 0 . 0 
TDTf lL ATP PPSIDUALS - MFGCLES) 
P f t p T = 7 . 1 2 1 8 + 0 1 NOX = 2 . 4 6 5 8 + 0 0 S D X = 2 . 5 4 9 8 + 0 1 HC = 4 . 6 1 4 8 + 0 1 CO = 2 . 1 9 2 8 + 0 2 
G8L = 1 . 0 4 9 8 + 0 0 PFL = 8 . 8 6 5 8 - 0 1 R M M = 1 . 1 3 2 E - 0 1 H M E T = 4 . 9 5 3 E - 0 2 R L D = 1 . 0 6 5 E - M 8 
nRG = 3 . 3 0 6 8 + 0 1 S F I D E = 3 . 6 4 3 E + 0 0 
TOTRL SOLIDS - MFGCLBSJ 
SOLTDS= 5 1 3 7 . 4 
TDTRI MRTFR RFSIDURLS - MFGCLBSJ 
RMM = 1 . 0 5 8 F + 0 0 CVflN = 1 . 8 5 6 E - 0 1 D&G = 2 . 0 5 1 E - 0 1 
" F T D F = 2 . 6 6 9 F - 0 3 F L I D E = 7 . 8 7 5 E - 0 1 T I = 0 . 0 

P H E N = 2 . 9 2 2 E - 0 £ 
ZN = 1 . 2 2 1 E - 0 £ 

TSS = 3 . 1 4 9 E + 0 0 
N I T R = 9 . 7 5 1 E - 0 2 

COD PE = 6 . 8 1 9 E - 0 4 MN = 0 . 0 
TDS =2 .241F+f lO BOD = 9 . 6 7 6 E - 0 , 
NT = f l . f l OTH = 0 . 0 
TOTftl Ef lTTEPY BTU BY FUEL TVPE 
COfll = 0 . fl P F T = 0 . 0 G R i : = 0 . 0 
OTH = 0 . 0 T D T = f l . 0 

2 . 8 2 8 E - 0 1 RL 
H M E T = 7 . 9 3 5 E - 0 c MD 

= 1 . 2 9 3 E - 0 1 CU = 3 . 6 9 5 E - 0 4 
= 0 . 0 RRS = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.283 School Bus, Diese l Engine Energy and Res iduals , 
1990, Technology Set A 

c S R C = 9 ' 7 f l 3 ^ r o ^ " ' p E T : 3 ' o 0 5 E + 0 7 GRS=1.077E+08 ELEC=1.232E+0S HELEC=1.049E+07 

OTH =6.147F+05 TOT=3.692E+08 
TDTflL flip RESIDUflLS - EXTPflCTIDN CLBSJ Q-iC4-ni 
pftPT=3 1578+01 NOX =5 .9478+02 SDX =2.5988+00 HC=£.27y8+MM CD=d.9(4E+Ml 
flLD = 1 . 8 9 3 E - 0 2 OflCD=3.429E-04 HM8T=1 .4968-Uc: 
TOTRL SOLIDS - 8XTPflCTIDNCLBSJ 
SDLIDS= 282842 .4 
TDTflL MflT8P R8SIDUHLS - 8XTRflCTIDN (LEi.) O'-' iF-O-
r:VflN=0.0 D^.G=2.9438-02 TSS=£. 55£8+00 SFI D8=£. 9( 5 8 - 5 F L I D 8 - I . M 0 I 8 U. 
TFF -1 1-'2F-fl1 DFF = 6.773E-0£ ZN =1.707E-M5 PB =c'. ̂.c 5E-M-. MN -.....-......h M^ 
CDD =0:0 CU =fl:o " TDS=1.69£E+01 BDD =9.9£2E-02 HMET =1.4MCiE-M3 
ftPS =0. 0 CD =0. 0 
TDTfll flip RFSTDUflLS - MFGCLBSJ ^ ....- •-
pftPT=6 ' U F + 0 1 HOX =2.4a5E+00 SDX=2.51OE+Ol HC =4.779E+01 CO =£. lb6E+M£ 
GFI =9'. 088E-01 PFL =7 .6£6E-01 AMM=1. 059E-01 HMET=5. 070E-02 RLD=1. 065E-M: :1 
nRG =3".3fl6E+fl1 SFTDE = 3.452E + 00 
TnTAL SOLIDS - MFGCLBS) 
SOLIDS= 5 0 1 3 . 5 

;^'":J-S?S:S ^1;'°'^:^:?""°' S . :?::S,E-., ^^ :l:=S«:« ?;™:*:SSE-« 
TDS =2;361F+00 BOD =1 .019E-01 HMET=7.318E-02 MD = 0 . 0 HRS =M. M 
MI =0 . 0 DTH = 0 . 0 
TOTAL BATTERY BTU EV FUEL TYPE . . IIJIML .n i i r r r î ft̂ , = fl fl ELEC=fl.O H8LEC=M.M COAL = 0 .0 F8T = M. 0 î i-i ; . - u . >-• ci_i-. 
OTH = 0 . 0 TDT=0.0 



Table B.284 School Bus, Diesel Engine, Energy and R e s i d u a l s , 
1990, Technology Set B 

TDTAL BTII EV FUEL TVP8 
CnAI. = 1 . 0758+0:3 ppT=2.'9858+07 GAS = 1 . 0958 + 03 8L8C= 1 . 3118+0:3 H8L8C=:3. 74£8 + 06 
OTH =7.0068+05 T0T=3.3758+08 
TOTAl ATP R8SIDL1A1 S - EXTPflCT I ON CLESJ 
PflPT = 3. £198 + 01 NOX =4.O£(:.E + 0£ SDX =£.6498 + 00 HC=2.316E + 00 Ca = 3 . 0348 + 01 
fll.D =1 .930F-0£ DACD=3.3158-04 HM8T=1.4968-03 
TDTAL SDLTDS - 8XTPflCTTONCLESJ 
SDLTDS= 288435.6 
TOTfll MflTPP PPSIDUflLS - EXTRACT I OHCLBS) 
CVflH=0.0 DS.G=2.2238-03 TSS=2. 0798+00 SFID8=2.9758-05 FL I D8=7. 7208-03 
TF8 =1 .0238 -01 DF8=4.1478-02 ZN =1 .5158 -05 PB = 2 . 4 1 5 8 - 0 5 MH = 5 . 4 5 £ 8 - 0 £ 
' • nD=M.O r : i j = o . O T D S = 5 . 5 7 0 8 - 0 4 EDD = 8 . 5 5 8 8 - 0 £ HMET = £ . 6 3 6 8 - 0 4 
ftps = 0 . 0 CD = 0 . 0 
TOTfll. flTR R8SIDUflLS - MFGCLBS' 
PftPT=6.543F+0t NOX =£.4638+00 SDX=£.5258+01 HC =4 .6098+01 CD =2.230E+02 
N8L =7.ii-.338-01 PFL = 6 . 3 3 4 8 - 0 1 AMM=1. 0618-01 HMET=5. 070E-02 ALD=1 065E-0S 
PPG = 3 . 3 068+01 SFID8=3.4528+0 0 
TDTAL SOLIDS - MFGCLBSJ 
SOLIDS= 4 9 7 5 . 7 
TOTflL MflTEP RFSIDURLS - MFGCLBSJ 
RMM = 7 . 2 0 0 E - 0 2 CYflN = 1 . 6 5 7 E - 0 2 Dî '.iG = 1 . 2 2 1 E - 0 1 P H E N = 2 . 8 3 0 E - 0 3 T^;^' =5 2 f l 5 E - 0 1 
- F T D E = 2 . 8 7 f l F - C i 3 FL IDE=1 . 9 6 7 E - 0 1 T I = 0 . 0 ZN = 1 . 2 6 4 E - C i 2 N i f R = I o T ' 
PB = 7 . 0 6 0 E - 0 4 MN = 0 . 0 CDD = 1 . 7 6 5 E - 0 7 flL = 0 . 0 CM =0 fl 
TDS = 6 . 0 5 2 F - 0 1 BDD = 2 . 5 7 1 E - 0 2 H M E T = 7 . 3 1 7 E - 0 2 MD = 0 . 0 RR-- = f l ' 0 
NT = 0 . 0 OTH = 0 . 0 
TOTAL BATTERY BTIJ EY FUEL TVPE 
C O A L = 0 . 0 P E T = 0 . 0 G A S = 0 . 0 E L E C = 0 . 0 HELEC=0 0 
OTH = 0 . 0 TDT=0.0 " ' 

N I T R = 1 . O l O E - 0 1 



Table B.285 School Bus, Diese l Engine Energy and R e s i d u a l s , 
1990, Technology Set C 

TOTAl BTU EV FUEL TVPE 
C 0 A L = 1 . 2 1 8 E + o a P F T = 5 . 2 5 4 8 + 0 7 G R S = 1 . 2 
OTH = 5 . 3 5 1 8 + 0 5 T 0 T = 4 . 3 5 4 8 + 0 8 
TOTRL ATP P8SIDLIALS - EXTRACTIDN CLBSJ 
p f t P T = 3 . 1 9 3 8 + 0 1 HOX = 3 . 9 9 3 8 + 0 2 SDX =£ 
ftl.D = 1 . 9 1 6 8 - 0 2 DACD = 4 . 3 2 0 8 - 0 4 HM8T=1 
TOTAL S D L I D S - 8XTRACTT0HcLES) 
SOL IDS= 2 8 6 1 4 2 . 5 
TOTAL MAT8P R8SIDLIALS 

Df:.G=r 
liFF = i' 
CIJ =1 
CD = 0 . 0 

JflLS - MFGCLBSJ 
NOX =£.4588+00 
PFL =1.0448+00 
SFTD8=3.4388+00 

CLESJ 

2378+08 8L8C=1.4198+OS H8LEC=1.4928+07 

4 9 
1:8+00 
' 8 - 0 2 

HC = 3 5 0 E + 0 0 C 0 = 3 . 0 09E+ 01 

01 
C') 'AN=0. 0 
T8F =1 - 1 8 6 8 
COD = 0 . 0 
ftps = 0 . 0 
TOTAL A I R R8STD1 
p f t P T = 7 . 5 4 1 8 + 0 1 
GFL = 1 . 2 2 5 8 + 0 0 
nPG = 3 . 3 0 6 8 + 0 1 
TnT f lL SOI TD 

- EXTRf lCTIONCLBSJ 
7 6 0 E - 0 2 T S S = 2 . 5 8 1 E + 0 0 
a 5 6 E - 0 2 ZN = 1 . 8 1 3 8 - 0 5 
0 T D S = 1 . 5 7 6 8 + 0 1 

SFID8=2.625E-
PB =2.847E-
BDD =9.769E-

05 
05 
02 

PLID8=1 
MN =3 
HMET =1 

. 0 8 I E 
, 4 2 3 E 
. 3 2 0E 

OL: 

Oc 
-0 : ] o 

SDX= 
AMM= 

5 1 0 8 + 0 1 
1 6 5 8 - 0 1 

HC =4. 
HM8T=5. 

5888+01 
5608-02 

CD = 
ALD= 

2.2 078+ 
1.0658-

U£ 
OS 

- MFG 
SOLTDS= 5312.7 
TOTAL MATEP RESIDUALS - MFGCLBSJ 
AMM =1.0668+00 CYAN =1.8708-01 

0 
6 8 - 0 2 

SFIDF=2.678F- f l3 
PB =6.82:3F-04 
TDS =2.213E+0 0 
N T = 0. 0 
TOTflL BflTTERY BTU BY FUEL TYPE 
COflL=0.0 PET=0.0 
nTH =0.0 TOT=0.0 

FLID8=8. 
MN =0. 
BOD =9. 
DTH 

98-01 
DSxG =2 
TI =0 
CDD =2 
HM8T=7 

2.0558-01 PHEN=2 

429E-
267E-

01 
02 

ZN 
flL 
MD 

= 1 
94IE-02 
222E-02 
623E-M2 
, 0 

TSS =3.05 
NITR=9.75 
CU =£.74 
RRS =0.0 

lE+00 
8E-02 
9E-04 

GflS=0.0 ELEC=0.0 HELEC=0.0 



Table B.286 School Bus, Diesel Engine Energy and Res idua l s , 
2000, Technology Set A 

67OE+07 Gf l : 
6 07E+0:3 
EXTRflCTIONCLBSJ 
:.9£5E+0£ SOX =2 
3.143E-04 HMET=1 
TI ON(LBS) 

TDTflL PTU EY FUEL TYPE 
COflL=9.ft11E+07 PET=£. 
OTH =6.£50F+05 TnT=3 
TDTRL RIP RESIDUflLS -
pf lpT=:3 . 1 4 0F + 01 NOX = 
fll.D = 1 . 8 8 3 8 - 0 2 OflCn = 
TOTflL SOLIDS - 8XTPAI 
SDLIDS= 2 8 1 2 3 8 . 2 
TOTflL MATPR P8STDUALS - 8XTpH 
r •,' A N = 0 . 0 D ::;• G = 2 . 2 5 6 8 - 0 3 
TFF = 9 . ' 9 7 0 F - 0 £ DF8 = 4 . 0 4 8 E 
CDD = 0 . 0 iSLl = 0 . 0 
APS = 0 . 0 CD = 0 . 0 
TOTAL ATR PPSIDUALS - MFGCLBS) 
P A P T = 6 . 7 9 4 8 + 0 1 NOX = 2 . 4 8 6 8 + 0 0 
GFL = 9 . 1 6 1 8 - 0 1 PPL = 7 . 6 9 2 8 - 0 1 
OPG = 3 . 3 0 6 F + 0 1 S F T D E = 5 . 4 8 7 E + 0 0 
TOTfll SDL IDS - MFGCLBSJ 
S D L I D S = 5 0 0 3 . 8 
TOTAL MATFP PFSIDLIALS - MFGCLBS; 

1 . 0 2 0 8 + 0 8 E L E C = 1 . 2 4 7 E + 0 S H E L E C = 7 . 8 9 3 E + 0 6 

j'33F-t-O0 HCl 
j 1 4 8 - 0 2 

= 2 . 2 5 2 8 + 0 0 C D = d . 9 5 7 E + 01 

- 0 £ 

T IONCLE: 
T S S = £ . I 
ZN = 1 . 
TDS=3 . 

02:3E+i 
5 4 6 8 - 1 
57 0 8 - 1 :i4 

SFID8=2. 
PB =2. 
EDD =8. 

9758-05 
4678-05 
6478-02 

F L I D 8 = ( 
MH = : 
HN8T =£ 

'£Mt-0.-: 
5668-02 
5648-04 

SDX=2.5018+01 
ANN=1.0238-01 

HC = 4 . 
HM8T=5. 

7768+0 
1758-0 

1 CD = 2 . 
2 R L D = 1 . 

48+0£ 
5 8 - 0 ; E 

AMM = 7 . 0 1 9 8 -
: 8 i n E = 2 . 7 9 K F -
PE = 6 . S 6 1 F -
TDS = 6 . 4 1 S E 
NT = 0 . 0 
TOTAL BATTERY 
COAl = 0 . fl 
DTH = 0 . 0 

02 CYRN = 1 . 6 1 8 E - 0 2 
03 F L I D E = 1 . ' 9 6 6 E - 0 1 
04 MN = 0 . 0 
01 BDD = 2 . 7 6 O E - 0 2 

DTH = 0 . 0 
BTIJ EY FUEL TYPF 

P E T = 0 . 0 Gf 
T O T = 0 . 0 

DSG =1.1S8E-01 
TI =0.0 
COD =1.765E-07 
HMET=7.394E-02 

PHEN=2.76OE-03 TSS =5.151E-01 
ZN =1.229E-02 NITR=9.809E-02 
RL =0.0 CU =0.0 
MO =0.0 RRS =0.0 

=0.0 ELEC=0. 0 HELEC=0.0 



Table B.287 School Bus, Diese l Engine Energy and R e s i d u a l s , 
2000, Technology Set B 

C 0 R r U ' 7 l ' 6 F : c i 7 " p E T : 2 ' 8 7 C i E + 07 GRS = 1 . 0298+08 8L8C=1. 2838+08 H8L8C=7. 0888+06 

nTH =6 .7638 + 05 TnT = 3 .6388 + 0:3 
TOTAl. ATP R8SIDIIALS - f^>:TRACTiaN CLBS^ .- .^F-,00 HC=2 2^^18+00 Ca=3.01SE+01 
pftPT=3 2038 + 01 HOX =4 .005F + M£ :,D.M. =( i . f J '̂E + MO H t - . - . ( i - i t . -
O, p = , . 9 £ 0 F - 0 2 0ACD=3.054E-04 HMET=1.514E-0£ 
TOTAL SOLIDS - EXTRflCTIONCLBSJ 
SOI Tns= £37004 .4 
TOTfll MflTFP R8STDUflLS ; J|^TRRCT|aN ( L B . . ^ ^ ^ ^ _ ^̂  SFID8=2. 9758 -05 FL ID8=7 . 7208-03 
|-;VftM=0.0 0;:.G-r..vT-.-.h Jv l ^ - ' _ - - " ^ . ^p_ 1^ " =£ .4A78 -05 MN = 3 . 4 3 5 8 - 0 2 
^FF = t . 0 1 3 8 - 0 1 D88=4. 408-M3 ^^P^J^^J^^ ^ ^ ^ = 3 : 6 4 7 8 - 0 2 HMET = 2 . 6 6 4 E - 0 4 
r n o = 0 . 0 ' " - M . 0 'Ll. ^ 
ftp-^ = f l . 0 CD =0 . 0 
TDTRL RTP PPSiriLIRLS - fllFGCLBS:) =;,7^ + 01 HC =4.608E+01 CD = 2 . 2 1 9 E + M2 
^ P r " ; 6 9 ^ 8 - o ; P F [ : 6 : t ; o l - 0 1 flMM=K023l-01 HM8T=5. 1758-02 RLD=1. 0658-08 
nPG = 3 . 3 068+01 S8ID8=3.4878+0 0 
TOTfll SDlIDS - MFHCLBSJ 
snLTDS= 4965 .4 . , r-
TOTfll l.i8T8P R8STDI.IF.LS " " P ^ ^ L B i ' = , . . 1 7 ^ - 0 1 PHEN=2.819E-03 TSS = 5 . 2 0 6 8 - 0 1 

: ^ ? D 8 : ; : ^ ^ 6 ^ : 0 3 F : T ; 8 : ; : 9 6 1 ^ - 0 ; T I =0 .0 ^^ ZN =1 .2618-02 MITR=1 007E-01 

- . z : ^ ^ ^ ^ . :^:^.BF-o2 ^^^T:^:3931-^2 1 =0:0 RRS=O.O 
HI = f l . f l nTH = 0 . 0 
TDTRI BRTTFRY BTU EY FUFL TVP8 ELEC=0.0 HELEC=0.0 
rnfll=0.0 PFT=fl.M GHS-M.M tLU- ..-
DTH =0.0 TnT=0.0 



Table B.288 School Bus, Diesel Engine Energy and Res idua l s , 
2000, Technology Set C 

TOTflL ETU EY FUEL TVPE 
C 0 A L = 1 . 2 0 2 8 + 0 3 P E T = 3 . 1 9 £ E + 0 7 G f l S = l . 1 8 4 E + 0 8 E L E C = 1 . 3 3 4 E + 0 : 3 H E L E C = 1 . 3 6 4 E + 0 7 
OTH = 5 . 3 1 6 F + 0 5 T 0 T = 4 . 1 8 0 8 + 0 8 
TOTflL flip R8STDIJALS - EXTRACTIDNCLBS' ' 
P A P T = 3 . 190F+01 NOX = 3 . 9 3 9 E + 0£ SOX = £ . 6 £ 5 E + 0 0 H C = £ . 3 3 6 E + 0 0 C a = 3 . Ofl>;.E + 01 
ALD = 1 . 9 1 4 P - 0 £ 0 A C D = 4 . 0 9 0 8 - 0 4 H N 8 T = 1 . 4 9 5 8 - 0 £ 
TDTAl SOLIDS - FXTRACTIDHCLES) 
SDLIDS= £ 3 5 8 1 8 . 2 
TOTAL MATFP R8SIDUALS - EXTRACT IOHCLBSJ 
C V A H = 0 . 0 D : v G = 2 . 7 6 1 8 - 0 £ T S S = 2 . 5 7 8 8 + 0 0 S F I D 8 = 2 . 8 0 0 8 - 0 5 F L I D 8 = 1 . 0 3 1 8 - 0 2 
TFF = 1 . 1 8 4 8 - 0 1 D F 8 = 6 . 8 5 0 8 - 0 2 ZN = 1 . 5 9 5 8 - 0 5 PE = 2 . 4 9 8 8 - 0 5 MN = 3 . 4 £ 0 8 - 0 2 
COD = 0 . 0 C : U = 0 . 0 T D S = 1 . 5 8 3 8 + 0 1 BDD = 9 . 8 9 3 8 - 0 2 HM8T = 1 . 3 2 8 8 - 0 3 
APS =0.0 CD =0.0 

TDTAl. ATP PPSIDUALS - MFGCLBSJ 

F'ftpT=7.5868+01 NOX =2.4608+00 SDX=2.5038+01 HC =4.5988+01 CD =2.205E+fl2 

I-.FL =1.246E+00 PFL =1.062E+00 AMM=1. 139E-01 HMET=4.741E-02 flLD=l " 0658-08 
ORl-. =3.3068+01 SFTD8=3.4758 + 00 
TOTflL SDL IDS - M8GCLBSJ 
SDLTDS= 5333.5 
TDTflL l.lflT8R R8S IDUf lLS - MFGCLES) 
flMM = 1 . f l 6 5 F + 0 f l CVflN = 1 . 8 6 8 8 - 0 1 DSliG = 2 . 0 5 7 8 - 0 1 P H 8 N = 2 . 9 : 3 8 8 - 0 £ TSS =-; 0 3 4 8 + 0 0 

F I D E = £ . 6 8 6 E - 0 3 F L I D E = 8 . 8 8 9 E - 0 1 T I = 0 . 0 ZN = 1 . 2 2 5 E - 0 2 N I T R = 9 . 7 8 0 E - 0 2 
PE = 6 . 8 3 7 F - 0 4 MN = 0 . 0 COD = 2 . 4 4 9 E - 0 1 RL = 9 . 7 9 2 E - 0 2 CU = 2 . 7 9 8 E - f l 4 
TDS = 2 . 2 1 3 F + 0 f l BOD = 9 . 5 9 3 F - 0 2 H M E T = 7 . 3 6 8 E - 0 2 MD = 0 . 0 RRS = 0 . fl 
NT = 0 . 0 DTH = 0 . 0 
TDTflL BRTTFRY BTU BY FUEL TYPE 
c n f l L = 0 . 0 P F T = 0 . 0 GflS = 0 . 0 E L E C = 0 . 0 H E L E C = f l . f l 
DTH = 0 . 0 T D T = 0 . 0 



Table B.289 Light Rail Vehicle Energy and Residuals, 1980, 
All Technology Sets 

.6438+08 H8L8C=9.3118+06 TDTfll ETU BV FUEL TVPE 
C0RL=4.8588+08 PFT=8.227E+07 GRS=2.701E+OS ELEC 
OTH =2 .3038+06 TnT=1.218E+09 
TOTAL AIR PESIDUAIS - EXTRACTIDN CLBSJ _ -.,-,op*oo 
PART=1.2'99F+02 NDX =1 . 6CI3E+03 SDX = 1 . 051E+O1 Hi.:=l. M«CiE + Ml L O - l . cM3E+U.-
Al D = 7 . 5 5 8 8 - 0 2 0f lCD=4.2408-03 HM8T = 1 . £ l 1 8 - M l 
TOTAL SOLIDS - 8XTRACTTDN'LBS') 
SOI TDS= 1147314.0 
TOTAl MAT8R R8STDUALS - 8XTRACTTDN cLEi) ,np-5 ,̂i.-.F_03 
rvflN=0.0 as.G=7. 1108-02 TSS:=1. 0258 + 01 SFIDE=O.M FLIDE-9. r̂ .̂ .E o 

- - -— ^̂ 'jf' -=-— -" --— -------
B £ [ ^ k ^ r £ : i - ' h ^ U SDX=8.3178+01 HC =l.:36£8+0£ CD =8.7708+02 
^P, ^V,-1398-01 PEL =5.71'9E-01 flMM=7.5748-01 HM8T=M.M HLD= 1 . Mr....8-M3 
HRG =5 .7858-01 S8ID8=3.1228+01 
TDTAl SOLIDS - MFGCLBSJ 
SOLIDS= 17120.9 
TOTAL MRTFR PESTDURLS - MFGCLBSJ C.U.^M-I I f,=c o i T ' -T -C, 5A7E+00 
p,,„ =4 £83F+0fl CYRN = 7 . 4 9 6 8 - 0 1 D^G = 7 . 6 l ( . 8 - M l ^ H 8 N - 1 . 1 0 . 8 - M l ^ - _ ^ - ^ - - 1 ^ ; : ; , ' 

CDD = 2 . 1 4 7 8 - 0 1 
=2.101E-01 HMET=6.607E-01 
= 0. 0 

SF T DE=9.522E-03 FLIDE=9.917E-01 
PB ' =£.4978-03 MN =0.0 
TDS =5.4638+00 EDD 
HI =0.0 OTH 
TOTRL BRTTFRY BTU BY FUEL TYPE 
C D f l L = 0 . 0 P E T = 0 . 0 GflS=M.M 
nTH = 0 . 0 T D T = 0 . 0 

ZN 
RL 
MD 

i 4 . 4 9 5 E - 0 2 N I T R = 3 . 5 9 6 E - 0 1 
1 8 . 3 0 1 E - 0 2 CU = 2 . 3 7 2 E - 0 4 
: 0 . 0 RPS = 0 . 0 

F L E C = 0 . 0 H E L E C = 0 . 0 



Table B.290 Light Rai l Vehicle Energy and Res idua l s , 1990, 
Technology Set A 

. 3 0 4 E + 0 8 ELEC= 

TDTflL BTIJ BY FUEL TYPE 
C O R L = 3 . 6 6 8 F + 0 8 P E T = 6 . 3 5 0 8 + 0 7 Gf l i 
OTH = 2 . 2 4 5 F + 0 6 T 0 T = 9 . 7 3 1 8 + 0 8 
TDTflL RTP RFSTDUflLS - EXTRACTIDNCLBS) 
PftPT= 1 . P71 p+ ,-|£ r i nx = 1 . 5 6 8 8 + 0 3 SDX = 1 . 0 2 8 8 + 01 HC = 
ALD = 7 . 3 8 5 8 - 0 2 0 A C D = 3 . 6 9 1 8 - 0 3 H M 8 T = 1 . 2 2 0 8 - 0 1 
TOTAL SDLTDS - 8XTRACTIONCLESJ 
SOLTDS= 1 1 2 1 7 8 7 . 0 
TOTAL MATPR R8STD11ALS - 8XTRACTIDNCLBS) 

: i 038+08 H 8 L 8 C = 7 . 2 5 3 8 + 0 6 

11 .0328+ 01 C 0 = 1 . 1 8 1 8 + 0 2 

CVAN=0. 0 
T88 = 4 . 6 5 5 8 - 0 1 
COD = 0 . 0 
ftps = 0 . 0 
TOTAL ATP PPSIDUALS 
P A R T = 1 . 8 6 5 8 + 02 NDX 

0r :G=7 . 1 1'=18-02 
D 8 8 = 2 . 6 9 2 8 - 0 1 
CLI = 0 . 0 
CD = 0 . 0 

MFGCLBS) 
3. 1708 + 00 

T S S = 1 . 0 0 2 8 + 0 1 
ZN = 0 . 0 
T D S = 3 . 6 8 4 E + 0 1 

S8IDE=0 . 
PB = 0 . 
BDD = 8 . 

0 
0 
0 '96E-01 

F L I D E 
MH 
HMET 

= 1. 
= 4 . 

GFI = 6 . 6 0 9 F - 0 1 PFL = 5 . 3 0 9 E - 0 1 
ORG = 5 . 7 a 5 F - 0 1 S F T D E = 3 . 1 4 5 E + 0 1 
TOTAL SOLIDS - MFGCLBSJ 
SDL IDS= 1 6 9 6 3 . 4 
TOTflL MRTFR RESIDUALS - MFGCLBSJ 
AMM =4 .1 f tF :F + 00 CYAN = 7 . 3 3 2 E - 0 1 

SDX=8 
AMM=6. 

155E+01 HC =1. 
907E-01 HMET=0. 

5 4 6 E + 0 2 CD = 
ALD= • 1 . O l 

: ' 6 8 E - 0 3 
5 4 1 8 - 0 1 
5 7 6 8 - 0 5 

?68+02 
: . 5 8 - 0 8 

S F I D E = 9 . 5 £ £ E - 0 3 
PE = 2 . 5 p 1 E - 0 3 
TDS = 5 . 4 6 7 F + 0 0 
NT = 0 . 0 
TOTftl BATTER 
C O A L = 0 . 0 
OTH = 0 . 0 

FLIDE=9.77i:iF-01 
MN =0.0 
BOD =2.101E-01 
OTH =0.0 

BTLI BV FUEL TYPF 
PET=0.0 GR 
TOT=0.0 

0:?,G =7.576E-01 PHEN=1. M82E-M1 TS 
TI =0.0 ZN =4.537E-02 NI 
CDD =2.476E-01 RL =1.104E-01 CU 
HMET=6.657E-01 MD =0.0 RR 

TR=3 
=:j 
= 0 

. 704E+0 0 

. 6308-01 

. 1538-04 

. 0 . 

= 0. 0 8LEC=0.0 HELEC=0.0 



Table B.291 Light Ra i l Vehic le Energy and R e s i d u a l s , 1990, 
Technology Set B 

IPOTBTU BY FUEL 
C D R L = 4 . f l 4 4 F + 0 a 
OTH = 2 . 8 5 2 E + 0 6 
TDTRL RTP PES I 
P P P T = 1 . 2 5 6 F + f l 2 
RLD = 7 . 2 8 4 F - 0 2 
TOTf lL SDL IDS -
S D L I D S = 1 1 0 6 8 3 
TDTRL MRTFR RE 
C Y R N = 0 . f l 
TFF = 3 . 9 3 2 F - 0 1 
COD = 0 . 0 
ftps = 0 . 0 
TOTRL R I P PEST 
P R P T = 1 . 8 2 2 F + 0 2 
GFL = 5 . 6 6 5 8 - 0 1 
nPG = 5 . 7 8 5 E - f l l 
TDTRL S D L I D S -
:SDLTDS= 1 6 8 5 
TDTRL MflTER PF 
RMM = 2 . 7 6 5 E - 0 
S F I D E = 1 . 0 9 5 F - 0 
PB = 2 

TDS =1 
N I = 0 
TOTRI 
CDRL = 

TYPF 
P F T = 7 . 0 7 6 F + 0 7 G R S = 2 . 5 5 4 E + M 8 ELEL= 

T D T = 1 . 0 7 6 E + 0 9 
DURl-S - EXTRf lCTIONCLBSJ 

NDX = 1 . 5 4 7 E + 0 3 SDX = 1 . 0 1 4 E + 0 1 
D f l C D = 3 . 3 6 9 E - 0 3 H M E T = 1 . 2 6 7 8 - 0 1 

• 8XTRflCTTONCLBSJ 
1 . 0 
S I D U f l L S - 8XTRRCTIDNCLBSJ 

D K G = 1 . 2 4 8 8 - 0 2 T S S = 7 . 9 0 6 8 + 0 0 
088=1.4578-01 ZN =0.0 

TDS=0.0 

5418+08 H8LEC=6.074E+06 

HC=1.0 04E+01 CD=1.165E+02 

5468-0 
7418+0 
0 

BRTTFRY 
1. 0 

CU =0.0 
CD =0.0 

DURLS - MFGCLBSJ 
NDX =3.170F+00 SDX=8. 
PPL =4.44IE-01 RMM=6, 
SFIDE=3.267E+01 

MFG CLBSJ 
5.8 
SIDUflLS - MFGCLBSJ 
1 CYAN =5.8OSE-02 
2 FlIDE=6.825E-01 

= 0. 0 
=5.994E-02 
= 0. 0 

FUEL TVPE 
I.fl GRS 

SFID8=0.0 
PB =0.0 
BDD =S.100E- 01 

FLIDE=6.9; 
MN = 1. 3c 
HMET =2.41: 

'•E-03 
58-01 
:'E-0:3 

0608 
5168 

H:I1 

-01 

HC =1.3378+02 
HMET=0.0 

CD =8.49 
RLD=1.06 

+ 02 
-OS 

DTH = 0. fl 

MN 

0 BDD 
DTH 

BTU BY 
PET = 
TOT = 

D'4:G =4 
TI =0.0 
CDD =1.765E 
HMET=6.914E 

33E-01 

07 
01 

PHEN=1 
ZN =4 
RL =0.0 
ND =0.0 

8L8C=0.0 

0478-02 
5828-02 

TSS =£ 
NITR=3 
CU =0 
RRS =0 

568+00 
668-01 

H8LEC=0.0 

0 



Table B.292 Light Rail Vehicle Energy ,-ind Res idua l s , 1990, 
Technology Set C 

TDTfl l ETU BV 8L18L TYPF 

COAL=4.5:3F:E + 08 PFT = 7 . 7O4E+07 GAS=£. 61 7E+08 8 L 8 C = 3 . 4 7 9 8 + 03 H8L8C = 1 . 0 4 3 8 + 07 
PTH = 1 . 8 5 6 8 + 0 6 T 0 T = 1 . 1 6 1 8 + 0 9 
TDTAL ATR R8SIDI1ALS - EXTRACT IDN CLBSJ 
P A P T = 1 . 3 0 7 8 + 0 ? NOX = 1 . 6 1 4 8 + 0 3 SOX = 1 . 0 5 3 8 + 0 1 H C = 1 . 0 9 4 8 + 0 1 C D = 1 . 2 1 6 8 + 0 £ 
A I D = 7 . 6 0 9 8 - 0 2 0 A C D = 4 . 4 0 4 8 - 0 3 H M 8 T = 1 . 1 9 6 8 - 0 1 
TOTAL SOLIDS - EXTRACTIONCLBSJ 
SDL IDS= 1 1 5 4 8 5 5 . 0 
TOTAL MATER RESIDUALS - EXTRACTIDNCLBS) 
C V fl N = 0. 0 0 ::;• G=7. 0 9 6 E - C 
T88 = 4 . 7 9 3 8 - 0 1 D F 8 = 2 . 7 7 1 8 - C 

T S S = 1 . 0 3 1 8 + 0 1 S 8 I D 8 = 0 . 0 F L I D 8 = 9 . 7 6 8 8 - 0 : 
2M = 0 . 0 _ PB = 0 . 0 MN = 1 . 3 7 9 8 - 0 1 

'"°» ='"'-'•' CU = 0 . 0 TDS=3 .6848 + 01 EOD = 7 . ' 9 4 5 8 - 0 1 HM8T = 4 ! 8 3 0 8 - 0 3 1̂  
flPS = 0 . 0 CD = 0 . 0 - --I- ••- ^ 
TDTRL RTR P8S IDUf l LS - MFGCLBSJ 
F'RPT=1 . 9 6 0 8 + 0 2 NDX = 3 . 1 7 0 8 + 0 0 S 0 X = 8 . 3 6 4 8 + 0 1 HC = 1 . 3 6 6 8 + 0 2 CQ =8 :3iRE-t-flo 
1-.8L = 8 . 8 5 £ 8 - 0 1 PPL = 7 . 3 5 5 8 - 0 1 RMM=7. 7 7 £ 8 - 0 1 HM8T=0 . 0 R L D = i i ! 0 6 5 8 - 0 8 
ORG = 5 . 7 8 5 8 - 0 1 S81D8= 5 . 0 8 5 8 + 01 - - - - . 
TDTflL SDL IDS - N8GCLBSJ 
SDLIDS= 1 7 2 7 0 . 1 
TDTflL MflT8R R8SIDIJRLS - MFGCLBSJ 
RMM = 4 . 3 1 2 8 + 00 CYRN = 7 . 5 4 5 8 - 0 1 0 4 6 = 7 . 5 9 7 8 - 0 1 PH8N=1. 1 1 2 8 - 0 1 TSS =6 5'::.-^8 + 00 
S F I D E = 9 . 5 2 2 E - 0 3 FLTDE=1 . 09CIE+00 TI = 0 . 0 ZN =4 .452E-Ci£ n i TR=5" 5C^.='E-01 
PE =^'.473E-03 MN =0.0 COD =1.963E-01 RL =6.761E-02 CU =t'Q3.--E-04 
TDS =5.455F+0fl BDD =2.101E-01 HM8T=6.52'98-01 NO =0.0 ' flR-=o"fl' 
NT = 0 . 0 DTH = 0 . 0 . - . . 
TOTflL Ef lTT8RY BTU BY F I I8L TVPE 

n ^ n ' - ^ o ' o T n l = ' - - ' GflS = 0 . o E L E C = 0 . 0 H E L E C = 0 . 0 
IJ I H - 0 . 0 T D T = 0 . u 



Table B.293 Light Rail Vehicle Energy and Residuals, 2000, 
Technology Set A 

EXTRf lCTIONCLBSJ 
2 1 8 E - 0 2 
3 2 5 E - 0 1 ZN =C 

TDS=C 

TOTflL BTII BY FUEL TYPE 
C O R I = 3 . 5 6 6 E + 0 8 P E T = 6 . 1 6 0 E + 0 
OTH = 3 . 4 5 f l F + f l 6 T D T = 1 . 2 4 7 F + 0 9 
TOTRL R I P RESIDUf lLS - EXTRRCTIDNCLBS 
P R R T = 1 . 1 6 7 E + 0 2 NOX = 1 . 4 3 4 E + 0 3 SDX 
ALD = 6 . 7 6 2 E - 0 2 0 f l C D = 3 . 5 5 5 E - 0 3 HMET 
TDTf lL SDL IDS - EXTPRCTIDNCLBSJ 
SOLIDS= 1026429.6 
TDTflL MflTER RESIDUf lLS 
CVf lN=0 . 0 0::: G = l 
TFF = 3 . 6 4 6 F - 0 1 DFE=1 
COD = 0 . 0 CLI =0 
ftps = 0 . f l CD = 0 . 0 
TDTf lL R I R RESIDURLS - MFGCLBSJ 
P R R T = 2 . 6 5 08+ f l 2 NOX = 3 . 0 4 2 8 + 0 0 
GFL = 4 . 4 7 4 8 + 0 0 PFL = 3 . 9 1 1 8 + 0 0 
OPG = 5 . 6 1 8 8 - 0 1 S F I D 8 = 3 . 1 9 0 8 + 0 1 
TDTf l l SOLIDS - MFGCLBSJ 
SOL IDS= 1 9 0 7 7 . 7 
TDTRL MRT8R RESIDUf lLS - M8GCLBSJ 
RMM = 2 . 5 6 4 8 - 0 1 CYRN = 5 . 2 7 9 8 - 0 2 
SFIDF=1.014F-02 FLIDE=7.4348-01 

MH =0 
BDD =5 
OTH =0. 
BY FUFL 

GflS=3.143E+08 ELEC=4.676E+0S HELEC=4.OllE+07 

.406E+0 0 

.237E-01 
HC=9.536E+ 0 0 CD=1.081E+02 

56E+M0 SFIDE=0. 
PB =0. 
BDD =7. 9OSE-01 

FLIDE=6 
MN = 1 
HMET =2 

,776E-03 
,226E-01 
436E-03 

sax=( 
flMM=c 

:'19E+01 
)12E-01 

HC =1. 
HMET=0. 

1:7 OE+02 CD =7 
RLD=1 

859E+0£ 
065E-0S 

PB =.='.29 3E-03 
TDS =1.694F+00 
NI =0.0 
TOTRL BRTTERY BTU 

. 0 

.8218-02 

TYP8 
CDflL=0.0 
DTH =0.0 

P8T=0.0 
TDT=0.0 

IJH-

OS:G =4. 1338-01 
TI =0.0 
COD =1.7658-07 
HM8T=6.7508-01 

PHEN=9.655E-03 TSS =2.365E+00 
ZN 
RL 
MD 

=0.0 ELEC=0. 

=4.127E-02 NITR=3.302E-01 
=0.0 CU =0.0 
=0.0 RRS =0.0 

0 HELEC=0,. 0 



Table B.294 Light Rail Vehicle Energy and Residuals, 2000, 
Technology Set B 

i?AS 

EXTPf lCTI O H C L B : 

TOTfl l BTII EV FUEL TVPE 
C0flL=3. 50?F+0,3 PET = 7. 318E + 07 
PTH = 4 . 0 1 7 8 + 0 6 T 0 T = 1 . 2 5 0 8 + 0 9 
TOTfll ftip PPSUIIJALS - 8XTRflCTIDHCLES:) 
P f t p T = 1 . 1 5 0 8 + 0 3 NOX = 1 . 4 1 3 8 + 0 3 SDX =9 
A l D = 6 . 6 6 0 8 - 0 3 0 A C D = 3 . £ 3 1 8 - 0 3 HM8T=1 
TOTAL SOLIDS - 8XTPACTTOH(LES j 
SOLTDS= 1 0 1 1 3 6 8 . 0 
TDTAl MATFP R8SIDUALS 
CVAN=0. 0 Of! G = l 
TFF = 3 . 5 9 3 8 - 0 1 DF8=1 
COD = 0 . 0 Cl.l =0 
APS = 0 . 0 CD = 0 
TOTAL RTP R8SIDUf lLS -
P f lRT=? .49 :3E+0£ NDX 
GFL = 3 . 8 9 0E+Ofl PFL 
ORG = 5 . 6 1 , q F - 0 1 S F I D F = 3 . 190E + 01 
TDTflL SOLIDS - MFGCLBSJ 
SOLIDS= 18496.0 
TOTflL MflTER RFSTDUflLS - MFGCLBSJ 

; 1 7 E + 0 8 E L E C = 4 . 6 8 4 8 + 0 8 H 8 L E C = 3 . 7 5 S E + 0 7 

5E + 0O 
: 'E -01 

HC = 9 . £ 5 5 E + 0 0 C a = l . 0):.5E+M£ 

£ 1 8 E - 0 £ 
3 2 2 E - 0 1 
0 
0 
MFGCLBSJ 
5 . 0 4 2 E + 0 C 
3 . 3'9 0E+OC 

T S S = 7 . 2 2 9 E + 0 0 
ZN = 0 . 0 
T D S = 0 . 0 

S D X = 7 . 4 2 3 E + 0 1 
flMM=6. U S E - O l 

S F I D E = 0 . 0 
PB = 0 . 0 
BDD = 7 . 9 0 S E - 0 1 

HC = 1 . 2 6 O E + 0 2 
H M E T = 0 . 0 

F L I D E = 6 . 7 7 6 E - 0 3 
MN = 1 . 2 0 9 E - 0 1 
HMET = 2 . 4 3 6 E - 0 3 

CD = 7 . 7 5 9 E + 0 2 
R L D = 1 . 0 6 5 E - 0 S 

RMM = 2 . 5 2 7 E - 0 1 CYflN = 5 . 2 7 0 E -
SFTDF=9 .99 . ' 3F - f l 3 FL I D E = 7 . 2 0 5 8 -
PB = 2 . 3 1 6 8 - 0 3 MN = 0 . 0 
TDS = 1 . 6 9 4 8 + 0 0 BDD = 5 . 8 2 1 8 -
NT = 0 . 0 DTH = 0 . 0 
TOTfl l Ef lTT8RY BTIJ BY FUFL TYP8 
C n A L = 0 . 0 P 8 T = 0 . 0 
OTH = 0 . f l T D T = 0 . 0 

M£ 
01 

D:̂i:G =4.1328-01 PH8N=9 
TI =0.0 ZN =4 
COD =1.7658-07 RL =0 
HM8T=6.7508-01 MD =0. 

8LEC=0.0 

542E-03 
169E-02 
0 
0 

TSS = 
NITR= 
CU = 
ARS = 

:.E+00 
jE-01 

HELEC=0.0 



Table B.295 Light Ra i l Vehic le Energy and R e s i d u a l s , 2000, 
Technology Set C 

TDTRL ETU BY FU8L TYPE 
C D R L = 4 . 3 S 2 F + 0 8 P E T = 7 . 4 6 1 E + M 
OTH = 1 . 6 1 9 8 + 0 6 T 0 T = 1 . 1 6 7 8 + 0 9 
TOTfl l . flip RPSTDURLS - 8XTRRCTIDN CLBSJ 
p f l R T = 1 . 2 5 9 F + 0 2 NDX = 1 . 5 5 3 8 + 0 5 SDX =1 
R I D = 7 . 3 2 1 8 - 0 2 n R C D = 4 . 2 9 7 8 - 0 3 HM8T=1 
TDTRI SOL IDS - 8XTRf lCTIDNCLBSJ 
' : :OLIDS= 1 1 1 0 9 5 1 . 0 
TOTflL MflT8P P8SIDURLS 
iSVf lN=f l . 0 DfcG=7 
TFF =4.61flF-01 DFF=2 
COD =0.0 CU =0 
ftPS =0.0 CD =0 
TDTflL RIR PESTDURLS -
pftPT=2.166E+02 NDX =3 
GFL =2.027F+00 PFL =1 
ORG =5.7flflF-fl1 SFTDE=3 
TDTRL SDLIDS - MFGCLBSJ 
SDLIDS= 17693.3 
TDTRL MflTER PESTDURLS -
flMM =4.148F+0 0 

7 GRS=2.737E+0S EL8C=3.541E+03 HELEC 241E+ 07 

0188+01 
1988-01 

H L : = 1 . 0 5 5 8 + 01 C D = 1 . 17 08+ Oc 

- 8XTRf lCT IDN 
. 0 1 1 8 - 0 2 TSS 
. 6 6 6 8 - 0 1 ZN 
. 0 TDS 
. 0 

MFGCLBSJ 
= 3 . 1 0 9 8 + 0 0 

. 7 4 8 8 + 0 0 

. 0 8 9 8 + 0 1 

LBSJ 
•9. ' 9 2 5 8 + 0 0 
0 . 0 

i 3 . 6 3 0 8 + 0 1 

S F I D 8 = 0 
PB = 0 
BDD 7 .9528-01 

F L I D 8 = 9 . 6 , 
MN = 1 . 3 , 
HM8T = 4 . 7 ' 

L 5 8 - 0 3 
i 7 8 - 0 1 
? 7 8 - 0 3 

SDX=:: 
flMM=: 

,0708+01 HC =1.3308+02 CD =8.4808+02 
! 5428-01 HM8T = 0.0 flLD=l.0658-08 

S8TDF=9.132F-03 
PE =2.374F-03 
TDS =5.385F+0 0 
NT =0.0 
TDTRL BRTTERY BTU 

MFGCLBSJ 
CYflN =7.258E-01 
FLIDE=1.755E+00 
MN =0.0 
BDD =2.07OF-01 
DTH =0.0 
BY FUEL TYPE 

D;;:G =7. 3 09E-01 
TI =0.0 
CDD =5.066E-01 
HM8T=6.5388-01 

PHEN=1.071E-01 
ZN =4.273E-02 
RL =1.6108-01 
MD =0.0 

TSS =8.1028+00 
NITR=3.4188-01 
CU =4.5998-04 
RRS =0.0 

COAL=0.fl 
OTH =0. 0 

P8T=0.0 
TDT=0.0 

GflS=0. 8L8C HELEC=0.0 



Table B.296 Heavy Rail Vehicle Energy and Res idua l s , 1980, 
All Technology Sets 

GAS=9. 1 4 1 E + 0 8 ELEC=1 . 180E + 0': 
TOTAL ETU EV FUEL TYPE 
CDAL=6.01lE+08 PET=1.474E+08 
OTH =5.575F+06 TDT=3.1208+09 
TDTAL ATP R8STDUALS - 8XTRACTIDNCLBSJ 
pftPT=9.956F+01 NDX =1.2028+03 SOX =7.8858+00 HC 
ALD = 5 . 6 6 5 8 - 0 2 D A C D = 1 . 5 1 9 8 - 0 5 H M 8 T = 1 . 6 6 3 E - 0 1 
TOTAL SOLIDS - 8XTRACTI0NCLBSJ 
SDI . IDS= 8 5 9 9 3 6 . 4 

8XTRACTIDN(LBSJ 
298-02 TSS=7.7288+00 

D88=2.0638-01 ZN =0.0 
CU =0.0 TDS=4.4148+01 

H8L8C=2.6718+08 

798+00 CD=9.054E + 01 

TOTAL MATER RESIDUALS 
CVAN=0.0 DftG=8 
T8F =3.568E-01 
COD =fl.fl 
ARS =0.0 CD =0.0 
TOTRL RTR RESIDURLS - MFGCLBSJ 
PflRT=5.776F+02 NDX =3.589E+00 
GFL =1.848E+01 PFL =1.632E+01 
ORG =4.765E-01 SFTDE=4.2S9E+01 
TnTf lL SOLIDS - MFGCLBSJ 
SOLTDS= 3 0 0 6 0 . 0 
TDTflL MflTFP RFSIDURLS - MFGCLBSJ 
ftMM = 3 . 2 0:3E + 00 
" F T D E = 7 . 9 1 5 F - 0 3 
PE = 2 . 0 2 O F - 0 3 
TDS =6.655E+00 
NT =0.0 
TOTftl BflTTERY El 
COfll = 0 . 0 
DTH = f l . 0 

S D X = 6 . 6 9 5 8 + 0 1 
flMM= 5 4 2 8 - 0 1 

S F I D 8 = 0 . 0 
PB = 0 . 0 
EDD = 1 . 0'9'98+00 

HC = 1 . 3 2 1 8 + 0 2 
HM8T=0.0 

F L I D 8 = 1 . 1 7 0 8 - 0 2 
MN = 1 . 0 3 0 8 - 0 1 
HM8T = 6 . 2 4 0 8 - 0 3 

CO = 6 . 6 3 4 E + 0 £ 
RLD=1.M65E-08 

CYRN = 5 . 6 2 5 E - 0 1 
8 L T D 8 = 1 . 1 9 6 8 + 0 1 
MN = 0 . 0 
EDD = 2 . 5 1 7 8 - 0 1 
DTH = 0 . 0 

U BY FUFL TYPE 
P E T = 0 . 0 Gfl 
T D T = 0 . 0 

D>CG = 6 . 1 1 8 E - 0 1 
T I = 0 . 0 
COD = 2 . 9 ' 9 5 E + 00 
H M E T = 9 . 0 7 7 E - 0 1 

S = 0 . 0 ELEI 

P H E N = 8 . 4 0 0 E - 0 2 
ZN 
flL 
MD 

S = 0 . 

= 3 . 6 5 5 E - 0 2 
= 2 . 3 8 1 E + O O 
= 0 . 0 

TSS = 3 . 8 2 2 E + 0 1 
N I T R = 2 . 9 0 8 E - 0 1 
CU = 6 . : 3 0 3 E - 0 3 
RRS = 0 . 0 

0 H E L E C = 0 . 0 



Table B.297 Heavy Rai l Vehic le Energy and R e s i d u a l s , 1990, 
Technology Set A 

TDTRL 
COflL = 
OTH = 
TDTRL 
PflPT = 
RLD = 
TDTflL 
SOLID 
TDTflL 
CVRN= 
TFF = 
CDD = 
RRS = 
TDTRL 
PRRT= 
GFL = 
ORG = 
TDTRL 
SOLID 
TDTRL 
RMM 
S F I D E 
PB 
TDS 
NI 
TOTAl 
CDflL = 
OTH = 

BTI.I EV FUFL TYPE 
5 . 1 2 9 E + 0 8 P E T = 1 . 1 2 0 8 + 0 8 G f l S = 7 . 2 
5 . 5 S 7 8 + f l 6 T D T = 2 . 6 0 4 8 + 0 9 

R I R P8S IDURLS - 8XTRRCTIDNCLBSJ 
9_ f tp7P- f01 MOX = 1 . 1 8 3 8 + 0 3 SDX =7 
5 . 5 7 3 8 - 0 2 D R C D = 1 . 2 2 6 8 - 0 3 HMeT= l 

S D L I D S - 8XTRf lCTIDNCLBSJ 
<•= ;346:3:35. 1 

MRT8R R8SIDURLS - 8XTRf lCTIDNCLES 

9 9 8 + 0 3 8 L 8 C = 1 . 0518-1 H8LEC= 1 . 8 8 3 8 + 0 : : 

7618+00 
7 3 6 E - 0 1 

H C = 6 . 9 7 5 E + 0 0 C D = 8 . 9 1 O E + O l 

fl.fl D & G = 8 . 8 0 0 E - 0 2 TSS= 
3 ! 5 1 2 E - 0 1 D F F = 2 . 0 3 1 E - 0 1 ZN = 
0 . 0 CIJ = 0 . 0 TDSi 
0 . fl CD = 0 . 0 

RTR RFSIDURLS - MFGCLBSJ 
5 . 0 9 1 F + 0 2 NOX = 3 . 5 S 9 E + 0 0 
: 1 . 5 5 1 F + 0 1 PFL = 1 . 3 6 9 E + 0 1 
•4.765E-01 S F I D E = 4 . 4 7 6 E + 01 

S D L I D S - MFGCLBSJ 
2 7 2 7 9 . 3 

ilRTFP RFSIDURLS - MFGCLBSJ 
= 3 . 1 5 7 F + 0 0 CYRN = 5 . 5 3 7 E - 0 1 

7 ! 9 1 5 E - 0 3 F L I D E = 1 . 0 4 6 E + 0 1 
MN = 0 . 0 
EOD = 2 . 5 1 7 E - 0 1 
DTH = 0 . 0 

.61OE+OO 
0 . 0 
4 . 4 1 4 E + 0 1 

S F I D E = 0 . 0 
PB 
BDD 145E+M0 

F L I D E = 
MN 
HMET = 

1 . 1 7 0 E - 0 . 
1 . 0 1 4 E - 0 
6 . 3 8 3 E - 0 

S D X = 6 . 6 0 9 E + 0 1 
H M M = 3 . 4 8 6 E - 0 1 

HC = 1 . 3 1 3 E + 0 2 
H M E T = 0 . 0 

CO = 
RLD= 

6 . 5 4 1 E + 0 2 
1 . 0 6 5 E - 0 8 

= 2 . 0 2 4 E - 0 3 
= 6 . 6 9 2 E + 0 0 

fl. 0 

•::;,G = 6 . 0 8 6 E - 0 1 PHEN= 
T I = 0 . 0 ZN = 
CDD = 5 . 5 7 7 E + M O RL = 

H M E T = 9 . 4 7 3 E - 0 1 MD = 

. 2 7 4 E - 0 2 

. 6 4 5 E - 0 2 

. :366E + 00 

. 0 

TS 
N I 
CU 
RR 

S = 3 . 9 2 6 E H 

T R = 2 . 9 1 5 E -
= 3 . 1 S 9 E -
= 0 . 0 

01 
01 
0 3 

BRTTFRY BTU BY FUEL TYPE 

fl. P E T = 0 . 0 
T n T = 0 . 

iS;ftS=0. 0 E L E C = 0 . 0 H E L E C = 0 . 0 



Table B.298 Heavy Rail Vehicle Energy and Res idua l s , 1990, 
Technology Set B 

TOTftL BTII EV FUEL TVP8 
COfll = 5 . 0*:,38 + 0 8 P8T=1 . 1 1 18 + 08 GRS = : 
PTH = 6 . 6 3 0 8 + 0*;. TDT = £ . 5 6 9 8 + 09 
TOTflL flip R8SIDURLS - EXTRACT I ON CLE; 

£39E+08 ELEC=1.054E+09 HELEC=1. ::5E + 08 

P P P T = 9 . .3 05F + 0 1 HOX = 1 . 1 77E+ C 
A I D = 5 . 5 4 6 F - 0 £ O A C D = 1 . 1 4 0 E -
TOTAL SOLIDS - EXTRACTION CLE 
SOLIDS= 84235 0.5 
TDTAL MftT8R PPSIDUALS - EXTRACTION CLE 

so:--: =7. 7£4E + 00 
HMET=1.808E-01 

Hi.=6. '9018+00 i.D=:5. :36:3E+01 

CYAN=0.0 Dt:.G=l. 781E-0£ TSS=6. 061E+00 S8ID8 = 0.0 
TFF =2.9918-01 DFE=1.197E-01 ZN =0.0 PB =0.0 
COD =0. fl CIJ =0.0 TDS=0. 0 BDD =1.156E + 00 
APS =0.0 CD =0.0 
TDTHL ATP RESIDUALS - MFG(LBSJ 
PftpT=4.615E+02 NOX =3.589E+00 SnX=6.5S4E+01 HC =1.310E+02 
GFL =1.342E+01 PFL =1.184E+01 AMM=3.3S2E-01 HMET=0.0 
nRG =4.765E-01 SFIDE=4.663E+01 
THTAL SDLIDS - MFGCLBSJ 
SOLIDS= 25387.9 

FLIDE=8.360E-03 
MN =1.M09E-01 
HMET =3.562E-03 

CD =6.516E+02 
RLD=1.065E-08 

TOTflL MflTEP PESIDUflL 
AMM =2.105F-01 
"FIDF=8.382F-03 
PB =2.033E-0 3 
TDS =2.235F+00 
NI =0.0 
TDTAL BATTERY BTU 

MFGCLBSJ 
CYAN =4.78OE-02 
FLIDE=9.OOlE-01 
MN = 0.0 
BOD =7.182E-02 
OTH =0.0 
EY FUEL TYPE 

D&G =3.552E-01 
TI =0.0 
CDD =1.765E-07 
HMET=9.S69E-01 

PHEN=8.227E-03 
ZN =3.659E-02 
AL =0.0 
MD =0.0 

TSS =2.80OE+OO 
NITR=2.927E-01 
CU =0.0 
RRS =0.0 

CORL 
DTH 

PET = 
TDT= 

ELEC H8L8C=0.0 
0 



Table B.299 Heavy Rail Vehicle Energy and Residuals , 1990, 
Technology Set C 

TOTAL BTU BY FUFL TYPE 
CDfll = ' j . 827E+ 08 PFT= 1 . 
DTH =4.307F+06 T0T=3 
TDTflL flIP RFSIDURLS -
pf tPT=9.958F+01 NDX =1 
fll.D = 5 . 6 6 f l F - 0 2 DRCD=1 
TOTAL SOL IDS - EXTRACT 
SDLIDS= 859168 .6 
TDTflL MflTER RFSIDURLS 
CYRN=0. 0 D?-G=8. 
TFE = 3 . 5 6 5 F - 0 1 DFF=2. 
COD = 0 . 0 CU = 0 . 
ftPS = 0 . 0 CD = 0 . 
TDTflL RIP RESIDUflLS -
pftPT=6.643E+02 NOX = 
GFL =£.233F+01 PFL = 
npG =4.765F- '01 SFIDE= 
TDTflL SOI IDS - MFGCLB 
SDLIDS= 33574 .3 
TDTflL MflTEP RESIDUflLS 
RMM = 3 . 2 05F+0 0 CYRN 
SFIDF=7.915E-03 ELIDE 
PB =2 .01 f lF -03 MN 

.673F+00 BOD 
. 0 DTH 

BTLI BY F 
PFT=0 

:-,5QE+08 GRS=1.006E+09 ELEC=1.2528+09 HELEC=2 

267E+09 

EXTPRCTIDN CLESJ ^„ . _.,,. 

.2fllE+03 SDX =7.878E+00 HC=7.214E+M0 CD=9.M46 
!503E-03 HMET=1.699E-01 
TONCLBSJ 

- EXTRRCTIDNCLESJ . 
-.f;SF-02 T":"=7.723E+00 SFIDE=M.M FL IDE-1 
CI61E-01 Z N = 0 . 0 PB = 0 . 0 " " ^ ' i 
0 TDS=4.414E+01 EOD =1.12c:E+MM HMET =6 
0 
MFGCLBSJ 

.o =;fiQE+flfl SDX=6.690E+01 HC =1.3208+Mc: CO =6. 
i!9738+01 RMM=3.8228-01 HMET=0.0 RLD=1. 
4.383E+01 

S22E+08 

8+01 

.1708-02 

.029E-01 

.31IE-03 

626E+02 
065E-0S 

TDS 
NT = 0 . 
TDTflL BflTTERY 
C O R L = 0 . 0 

MFGCLBSJ 
= 5 . 6 2 O F - 0 1 
= 1 . 3 9 3 F + 0 1 
= 0 . 0 
= 2 . 5 1 7 E - 0 1 
= 0 . 0 
LIEL TYPE 
fl G R S = 0 . 0 

D?-<G = 6 . 1 f l f l E - 0 1 P H E N = 8 . 3 9 3 E - 0 2 TSS = 3 . 7 4 3 E + 0 1 
- r i ' = o . f l ZN = 3 . 6 1 8 E - 0 2 N I T R = 2 . S 9 4 E - 0 1 
CDD = 2 . 3 2 2 E + 0 0 RL = 1 . 8 2 0 8 + 0 0 CU = 5 . 2 0 0 8 - 0 3 
H M 8 T = 9 . 2 7 5 8 - 0 1 MO = 0 . 0 RRS = 0 . 0 

E L E C = 0 . 0 H E L E C = 0 . 0 

DTH = 0 . 0 T D T = 0 . 0 



Table B.300 Heavy Rail Vehicle Energy and Residuals, 2000, 
Technology Set A 

32E+0 0 
968-01 

TDTfl l . BTIJ BY FUFL TYP8 
C 0 R L = 5 . 2 6 3 8 + 0 3 P E T = 9 . 7 0 6 E + 0 7 
OTH = 6 . 0 a 5 8 + 0(S T 0 T = 2 . 4 8 5 8 + 0 9 
TOTAL ATR RESIDUALS - EXTRACT IDNCLESJ 
P f t p T = 9 . 3 1 O F + 0 1 NOX = 1 . 1 7 3 8 + 0 3 SDX =7 
A I D = 5 . 5 5 2 8 - 0 £ D A C D = 1 . 1 5 9 E - 0 3 HMET=1 
TOTAL SOLIDS - EXTRACTION(LBSJ 
SOLTDS= 84 3 1 9 1 . 0 
TOTAL MATEP RE"I DUALS - EXTRACTIDN'LBSJ 
C Y fl N = 0. 0 0 ::• G = 1 . 7 6 9 F - 0 £ T S S=6. 0 6 6 E + 0 0 
TFE = 2 . 9 9 4 E - f l 1 D F E = 1 . 1 9 7 E - 0 1 ZN = 0 . 0 
COD = 0 . 0 CU = 0 . 0 TDS=0.0 
flPS = 0 . 0 CD = 0 . 0 
TOTflL flTR RFSTDUflLS - MFGCLBS:) 
PflPT = 5- 0:34F+0£ HOX =3.589E + 00 
GFI. =1.550F-i-01 PFL =1.36SE+01 
OPG =4.7658-01 S8ID8=4.6318+01 
TOTflL SOLIDS - MFGCLBSJ 
SOLIDS= 27262.4 
TOTflL MflTFP RESIDUflLS - MFGCLBSJ 
flMM =2.107F-01 CYAN =4.7808-02 
:'F108=8.3908-03 FLI D8=9. 60 08-01 
PB =2.0218-fl3 MN =fl.0 
TDS =2.2298+00 BDD =7.1828-02 
NI =0.0 OTH =0.0 
TOTAL BflTTERY BTU EY FUEL TYPF 
COflL=0.0 PET=0.0 GR 
OTH =0.0 TOT=fl.fl 

GAS=6.524E+08 ELEC=1.058E+09 HELEC=1.404E+08 

HC=6.917E+00 CD=8.S77F+01 

SFIDE=0.0 
PE =0.0 
BDD =1.148E+00 

SDX=c 
flMM=: 

5898+01 
4 058-01 

HC =1.3118+0^ 
HM8T=0.0 

8L1DE=8.36OE-03 
MN =1.OlOE-01 
HMET =3.537E-03 

CO =6.518E+0£ 
ALD=1.065E-OS 

00 

O&G =3.542E-01 
TI = 0. 0 
COD =1.765E-07 
HMET=9.80 0E-01 

PHEN=8.232E-03 
ZN =3.638E-02 
RL =0.0 
MD =0.0 

TSS =2.819E+00 
NITR=2.911E-01 
CU =0. 0 
RRS =0.0 

•1.1. 0 ELEC=0.0 HELEC=0.0 



Table B.301 Heavy Rai l Vehic le Energy and R e s i d u a l s , 2000, 
Technology Set B 

GflS 

S8E+00 
968 -01 

TOTRL. ETU BY FUEL TYPE 
rn f l l =4 .877E+ f lS PET=1.225E+0 
OTH =6.541E+06 TDT=2.353E+09 
TOTRL RTP RESIDURLS - EXTPRCTIDNCLBSJ 
pftPT=9.758F+01 NDX = 1 . 1 7 2 E + M 3 SDX =7 
RID = 5 . 5 r 9 E - 0 2 DRCD=1.057E-03 HMET=1 
TDTflL SOLIDS - EXTRflCTIONCLBSJ 
S0LIDS= 838436.9 
TOTfll MflTFP PESIDLIflLS - EXTRflCTIONCLBSJ 
r:VflH=0.0 Oi 'G=l . 7698 -02 TSS=6. 0528+00 
TF8 = 2 . 9 7 7 8 - 0 1 D F 8 = 1 . 1 9 6 8 - 0 1 ZN =M.M 
CDD = 0 . 0 CU = 0 . 0 TDS=0.0 
ftps = 0 . 0 CD = 0 . 0 
TDTflL AIR R8SIDLIALS - MFGCLBSJ 
pftPT=4.614F + 02 NOX =3.58'='8+00 
G8L =1 .3448+01 PEL =1.1S6E+01 
PPG = 4 . 7 6 5 8 - 0 1 SFIDE=4.631E+Ol 
TDTAL SOLIDS - MFGCLBSJ 
SDLIDS= 25359.6 ,_ 
TOTAL MATER RESIDUALS - MFGCLE:VJ 
AMM =2.0958-01 CYAN =4.7788-02 
SFIDE=8.346E-03 FLIDE=8.986E-01 

MN = 0.0 
BDD =7.182E-0E 
DTH =0.0 

381E+08 EL8C=9.8758+08 HELEC=1.316E+08 

HC=6.S28E+00 C0=8.827E+01 

SFIDE=0.0 
PB 
BOD 

= 0. 0 
= 1. 14SE+00 

FLIDE=S 
MN = 1 
HMET =3 

, 36OE-03 
,004E-01 
,537E-03 

SDX=6. 
flMM=3. 

559E+01 
£S0E-01 

HC 
HMET=0.0 

=1.30SE+0£ CD =6 
ALD=1 

.4S8E+0£ 

. 065E-08 

PE =2-029E-03 
TDS =2.229F+0 0 
NT =0.0 

O&G =5.54IE-01 
TI =0.0 
COD =1.765E-07 
HMET=9.800E-01 

PHEN=8.202E-03 
ZN =3.652E-02 
flL =0. 0 
MD =0.0 

TSS =2.788E+00 
NITR=2.921E-01 
CU =0.0 
RRS =0.0 

TDTRL BRTTERY BTU BY FUEL TYPE 
CDflL=fl.0 
•TH =0.0 

PFT=0.0 
TDT=0.0 

GflS=0.0 8LEC=0.0 H8LEC= 0. 0 



Table B.302 Heavy Rail Vehicle Energy and Residuals, 2000, 
Technology Set C 

Gf lS=9 . 434E + 0:: 
TOTAL ETLI EV 8U8L TYP8 
C 0 A L = 5 . 5 5 9 8 + 0 8 P 8 T = 1 . 2 5 7 8 + 0 
PTH =4.1( ; .4F + 06 TDT = 3 . 0 8 0 8 + 09 
TDTAL ATR P8SIDUALS - 8XTPACTTDNCLBS) 
p f t P T = 9 . 9 3 9 F + 0 1 NOX = 1 . 1 9 7 8 + 0 3 SDX =7 
ALD = 5 . 6 4 1 8 - 0 2 n A C D = l . 4 4 3 8 - 0 3 HM8T=1 
TOTAL SDLTDS - 8XTRACTTONCLBSJ 
SDL IDS= 8 5 6 4 1 6 . - 3 
TOTAL MftTRP R8STDUALS - 8XTRACTI0NCLBS 
r :VAH=f l . 0 0::.G=8. 8 0 0 8 - 0 2 
TFE = 3 . 5 5 3 8 - 0 1 D 8 8 = 2 . 0 5 5 8 - 0 1 
CDD = 0 . 0 CU = 0 . 0 
ftps = 0 . f l CD = 0 . 0 
TOTftL flip P8SIDIJ f lLS - MFGCLBSJ 
p f t p T = 6 . 6 5 1 8 + 0 2 HOX = 3 . 5 8 9 E + 0 0 
GFL = 2 . 2 3 8 E + 0 1 PFL = 1 . 9 7 8 E + 0 1 
ORG = 4 . 7 6 5 8 - 0 1 S F T D 8 = 4 . 4 7 6 8 + 0 1 
TOTflL SOLIDS - MFGCLBSJ 
SOLIDS= 3 3 6 1 0 . 4 
TOTflL MflTER RESIDUALS - MFGCLBSJ 
flMM = 3 . 1 9 5 E + 0 0 CVflH = 5 . 6 0 2 8 - 0 1 
-•FI D F = 7 . 9 1 5 8 - 0 3 FL I DE= 1 . 3 9 6 E + '01 

MN = 0 . 0 
BOD = 2 . 5 1 7 E - 0 1 
OTH = 0 . 0 

TYPF 

E L E C = 1 . 1 9 4 8 + 0 9 H 8 L 8 C = ; 54 08 + 0:3 

58 + 00 
58 -01 

H C = 7 . 1 6 3 8 + 0 0 C D = 9 . 0 1 7 E + 0 1 

T S S = 7 . 7 0 0 E + 0 0 S F I D E = 0 . 0 
ZN = 0 . 0 PB = 0 . 0 
T D S = 4 . 4 1 4 E + 0 1 BDD = 1 . 1 4 5 E + 0 0 

1 S D X = 6 . 6 7 3 E + 0 1 HC = 1 . 3 1 9 E + 0 2 
A M M = 3 . 7 5 0 E - 0 1 H M E T = 0 . 0 

F L I D E = 1 . 1 7 O E - 0 2 
MN = 1 . 0 2 5 8 - 0 1 
HM8T = 6 . 3 8 3 8 - 0 3 

CD = 6 . 6 0 6 8 + 0 2 
R L D = 1 . 0 6 5 E - 0 8 

PE =2.0OSE-03 
TDS =6.692E+00 
NT =0.0 
TOTRI BRTTFRY ETU EV FUEL 
COAL=0.0 PET=0.0 

D&iG = 6 . 0 9 0 E - 0 1 
T I = 0 . 0 
CDD = 2 . 3 2 7 E + 0 0 
H M E T = 9 . 4 7 3 E - 0 1 

= 0 . 0 ELEI 

P H E N = S . 3 6 7 E - 0 2 
ZN 
RL 
MD 

-• = 0 . 

= 3 . 6 1 5 E - 0 £ 
= 1 . 8 £ 4 E + 0 0 
= 0 . 0 

TSS = 3 . 7 5 3 8 + 0 1 
N I T R = £ . 8 9 2 8 - 0 1 
CU = 5 . 2 1 1 8 - 0 3 
RRS = 0 . 0 

0 H E L 8 C = 0 . 0 
DTH =0.0 TDT=0.0 



Table B.303 Conunuter R a i l - S e l f P rope l l ed Vehic le Energy and R e s i d u a l s . 
1980, Al l Technology Se t s 

™ I ' 2 2 5 E : O : ' - " R 8 T : 2 ^ 1 8 E + 0 8 GflS=6.222E+03 8L8C=9.8148+03 HELEC=5. 374E+07 
PTH =3.501E+06 TDT=3.163E+09 
TOTRL ATR RESIDURLS - EXTRRCTIDN CLBSJ --.--. , ,•, , m - i 656F+fl- ' 
PART=2.Ci99F+Ci2 NOX =2.198E+03 SDX =1.441E+Ml HL:=1 . d y - t + Ml CO-I . - . . - .E+M^ 
ALD = 1 . 0 3 3 8 - 0 1 Df lCD=2.0778-03 HMET=1.2618+MM 
TDTAL SDLIDS - 8XTPACTT0HCLESJ 
•':0t IDS= 1 5 8 5 9 4 3 . 0 
TDTflL MAT8R P8SIDUflLS - 8XTPACTIDN CLBSJ ^ - - ci tnc-i --•-.p-fl-' 
C','AH-fl fl 0:::G=£.145F-01 TSS= 1. 4498+01 SFIDE=M.U FLI DE=1. ( aoE-Mc 
1^^^":^-:^,.P_„ DFE=3 774E-01 ZN = 1 . 5 5 6 E - M 4 PB =1.204E-04 MN =l.yy4t-U 
CDD=o:0 CU =o:o TDS=5.159E+01 EDD =8.0188+00 HM8T =£.yM48-U£ 
ftps =0.0 CD =0.0 
TDTflL flip RESIDUflLS - M F G C L E S ) _ ..-.-.p.,,-,-. ,-n -1 :'15F+0^' B 
PfiPT--' -•'•••='F + 02 NOV =5.160F + 00 SDX= 1 . 16:38 + M£ HL =l.y35t + M.= L D -1 . cl 58+0-^ 
GFr=:3:7908+00 PFL =3.2858 + 00 AMM=6.2308-01 HMeT=3.9918-01 RLD=1 . 0658-08 
nPG =5.2108+01 S8ID8=3.2178+02 
TDTflL SDLIDS - M8GCLESJ 
SDLIDS= 31581.7 
^ r - = 5 ™ 8 : o o ^ ' c Y A N ^Kof^E^OO D.G =1. 0978 + 00 PHEN=1. 52SE-01 TSS =2.291E+01 
^FITiF-l 48flE-0- Fl IDE=3.221E+00 TI =0.0 ZN =6.780E-Ci2 NITR=5.4M7E-M1 
P E ' =3:9048-03 MN =0.0 CDD =7.779E-01 RL =4.791E-01 CU =1.369E-M:. 

TDS =i;334F+01 BOD =2.972E-01 HMET=6.805E+00 MD =M.U HRi =M.0 
MT =fl.fl DTH =0.0 
TDTRL BRTTFRY BTU BV FUEL TYPE c, p,-_o o HFl FC-O 0 
CDAL=n.fl PET=0.0 GAS=O.M E L E L = 0 . 0 H E L E L - M . M 
OTH =0.0 TOT=0.0 

*-



Table B.304 Commuter Ra i l -Se l f Propel led Vehicle Energy and Res idua l s , 
1990, Technology Set A 

TOTAL ETU BV FUFL TVP8 
C0AL=1.0338+09 P8T=1 . 9058 + 08 GAS=5.1608 + 03 eL8C=3.3148+08 H8L8C=3.9358 + 07 
OTH =3.7438+06 TDT=2.6728+09 
TOTAL ATR RESTDUALS - EXTRflCTIONCLBSJ 
PHRT=£.0S1F+0P HOX =£.17£8+05 SDX =1.4£58+01 HC=1.£5£8+01 CD=1.6368+02 
Al D = 1 . 0 2 1 8 - 0 1 OACD=1.6788-0 5 HM8T=1.2708+ 00 
TDTflL SDLIDS - 8XTPflCTT0H .LES:) 
SOLTDS= 1566228.0 
TDTflL MflT8P PPSIDUflLS - 8XTPACTIDHCLESJ 
CVAN=0. 0 D:::.G=2. 14 78-01 TS 
TF8 = 6 . 4 4 9 8 - 0 1 D88=3.75 08-01 ZH 
COD = 0 . 0 CIJ = 0 . 0 TD 
ARS = 0 . 0 CD = 0 . 0 
TOTAL flip RFSTDUflLS - MFGCLBSJ 
pf lRT=3.2 07F+ 02 HOX =5. 16 08+ 0 0 
GFL =3 .3138+00 PPL =2.8628+00 i 
ORG =5 .2108+01 SFIDF=3.2438+02 
TDTflL SDLIDS - MFGCLBSJ 
SDLIDS= 31065 .3 
TOTflL MflTFP PFSTDIlflLS - MFGCLBSJ 
flMM =5.79SF+00 CYAN = l . f l t 7 F + 0 0 
"F IDF=1 .4808 -02 FLIDE=2.996F+00 
PE =3 .901E- f l 3 MN =0'. 0 
TDS =1.392F+01 BOD =2 .972E-01 
NI = 0 . 0 DTH = 0 . 0 
TDTRL BATTERY BTU BV FUEL TYPE 
CDAL=0.0 PET=0.0 GA: 
OTH = 0 . 0 TOT=0.0 

S=1.455E+01 SFIDE=0.0 
=1 .414E-04 PB 

S=5.159E+01 BDD 

SDX=1.1558+02 Hi 

= 1 . 0 9 5 8 - 0 4 
=8. 0:528 + 00 

; =1.9228+02 
3MM=5.7948-01 HM8T=5.7268-01 

D;*.:G = 1 . 0958+00 
T I = 0 . 0 
CDD = 9 . 2 1 6 8 - 0 1 
HMET=6.859E+00 

PH8N=1.5118-
ZN = 6 . 7 8 9 8 -
RL = 5 . 9 8 9 8 -
MD = 0 . 0 

: = 0 . 0 8L8C=0.0 

FL IDE=1.722E-02 
MN =1 .S63E-01 
HMET = 2 . 8 2 3 E - 0 2 

CD =1.203E+03 
flLD=l.065E-08 

01 TSS =2.343E+01 
02 NITR=5.415E-01 
01 CU = 1 . 7 1 I E - 0 3 

RRS = 0 . 0 

HEL8C=0.0 



Table B.305 Commuter Rail-Self Propelled Vehicle Energy and Residuals, 
1990, Technology Set B 

r.8+03 ELEC= 
TOTRL BTU BY FUEL TVP8 
CDRL = 1 . 0268 + 09 P8T=2. 0808 + 03 GR:::=̂  
nTH =4.8998+06 TDT=2.7698+09 
TDTfll RTR R8SIDUflLS - 8XTPflCTTONCLBSJ 
PRRT=2.0778+02 NOX =2 .1648+03 SOX = 1 . 4 £ M E + M 1 HI 
ftl D = 1 . 0 1 7 E - 0 1 aRCD=1.561E-03 HMET=1.2798+00 
TOTRI SOLIDS - 8XTRRCTTONCLBSJ 
SOLIDS= 1559918.0 
TDTRL MRT8R R8SIDllf lLS - 8XTRflCTI0NcLBSJ 

- £ 1 8 - 0 1 TSS=1.1508+Ml 
528-01 

;soE+o:: H8L8C J748+07 

=1.2428+01 CD=1.631E+02 

D&G=t. 
DF8=2. 

CYflN=0.0 
TFF =5.4998-01 
r:DD =0.0 CU =0.0 
ftPS =0.0 CD =0.0 
TDTRL RIP RPSTDURLS - M8GCLBSJ 
pftPT=3.0928+02 NOX =5.160h+MM 
G81 =2 .8458+0 0 PFL =2 .4458+0 0 
ORG =5 .2108+01 vFTr i8=3.2688+02 
TOTftL SDLIDS - M8GCLBSJ 
SOLIDS= 30669.9 ^^ .. ^-. 
TDTRL MRT8R RESIDUALS - MFGcLBi.' 
ftMM =3.871F-01 CYflN =8.9£ClE-M£ 

ZN =1.161E-04 
TDS=0.0 

SFIDE=0. 
PE =9. 
BDD =8. 

SDX=1 
flMM=5 

. 151E+02 

. 652E-01 
HC =1 
HMET=3 

33OF-05 
103E+00 

.919E+0: 

.527E-01 

FLIDE 
MN 
HMET 

=1.230E 
=1.S56E 
=2.496E 

-Mc! 
-01 
02 

CD 1 
RLDi 

=1.199E+ 
=1.065E 

M:3 

OS 

SFIDE=1.543F-02 
PB =3.906F-03 
TDS =8.742F+00 
NI =0.0 

FLIDE=1.027F+00 
MN =0.0 
BOD =8.395E-02 
DTH =0.0 

TOTRL BRTTFRY BTU EY FUFL TYPF 
CDflL=0.0 
nTH =fl.0 

P8T=0.0 
TDT=0.0 

D&G =6.5648-01 
TI =0.0 
COD =1.7658-07 
HM8T=6.9138+00 

PHEN=1.52, 
ZN 
RL 
MD 

:: = 0.0 ELEC=0. 

=6.81 
= 0. 0 
= 0. 0 

0 

2E-
OE-

-02 TSS =1.218E+01 
-02 NITR=5.433E-01 

CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.306 Commuter Ra i l -Se l f Propel led Vehicle Energy and Res idua l s , 
1990, Technology Set C 

TDTAL ETU EV FUEL TVP8 
CDAL=1.1158+09 PET=2.39ftF+0S GflS=6.0578+03 8L8C=9.1578+03 H8L8C=5 K £ 3 E + 0 7 
PTH =2.9038+06 TDT=£.9448+09 
TOTfll AIR R8SIDUALS - eXTRACTIDHCLESJ 
PAPT=2.0998+Ci£ MDX =£.1968+03 SDX =1.4418+01 H L = 1 . £ 8 4 8 + 0 1 CD=1 655E+0£ 
Ml.D =1 .0338 -01 OACD=£. 0558-03 HMET=1. £6*:.E+0 0 
TOTAL SOLIDS - FXTRflCTIDNCLBSJ 
snLIDS= 1584896.0 
TOTflL MATER R8SIDUALS - 8XTRACTI0HCLESJ 
CYAH=0.0 DrvG=£. 1508-01 TSS=1.4488 + 01 SFID8=0.0 FLID8=1 7228-02 

COD ^ r f ^ ^ ' " ' ? " ^ = ^ - " " ^ ^ - ' ^ ' - " = 1 . 5 5 6 8 - 0 4 PB = 1 . 2 0 4 8 - 0 4 MN = 8S3E-o f 
R P S : o ; o CDrCLO TDS=5.159E+01 EDD =8 . Ci50E + 00 HMET = 2 . 8 1 4 8 - 0 2 

TOTRL RIR RESIDUALS - MFGCLBSJ 

PAPT=3.538F+fl2 NOX =5.1608+00 SOiOl .1678+02 HC =1.9338+02 CD =1 2148+03 
1^^^ I j - ' r ; ^ ^ : ; ^ ; ^ ^^L =4.0738+00 HMM=6.2528-01 HMET=3.9918-01 RLD=1 i 0 6 5 8 - o i 
liHH - . . . c l 08+01 ;.FID8=:-i. £.3ii8+ii£ 
TOTRL SDLIDS - MFGCLBSJ 
SOLIDS= 3 2 3 7 1 . 0 
TDTRL MflTEP RFSIDURLS - MFGCLBSJ 
RMM =5.864E+00 CYRN =1.029E+00 D¥.G =1.095E+0O PHFN=1 5£7E-01 TS<;- - £ =c=p*n i 
SFIDE=1.4AOE-02 FLIDE=3.686E+00 T I = 0 . 0 ZN =6 756E- 2 N I T R = 5 ' - ^ - r 
PP =3.ft90F-fl3 MN =0.0 CDD =6.537E-01 RL =3'756E-f CU =?*fl-'F~oi 
TDS =1.387E+01 BOD =2.972E-01 HMET=6. S32E+00 MD =010 ftp. ll,'o 
NI =11. fl DTH = 0 . 0 
TDTflL EflTTEPY BTU BY FUEL TYPE 
CDflL=0.0 PET=0.0 GRS=0.0 ELEC=n.fl HELEC=0 0 
OTH = 0 . 0 TDT=0.0 H t U t L - M . 0 



Table B.307 Commuter R a i l - S e l f P rope l l ed Vehic le Energy and R e s i d u a l s , 
2000, Technology Set A 

TOTRL 
CDflL= 
OTH = 
TOTRL 
PPPT = 
RLD 
TDTRL 
SDL I D 
TDTf lL 
CYflN= 
TFE = 
CDD 
flPS 
TDTf lL 
PRRT=r 
GFL = : 
ORG =• 
T n T f l L 
SOLID; 
TOTRL 
RMM 
SF IDE i 
PE 
TDS 
NT 
TDTRL 
CDAL = 
DTH = 

ETU BY FUEL TYPE 
1 . 0 5 5 E + 0 9 P E T = 1 . 5 7 4 E + 0 3 
4 . 1 1 0 8 + 0 6 T D T = 2 . 6 2 8 8 + 0 9 

A I R RESIDUALS - EXTRACTIDNCLBS) 
2 . 0 7 4 F + 0 2 NOX = 2 . 1 6 0 E + 0 3 SDX = 1 . 
1 . 0 1 5 E - 0 1 D A C D = 1 . 6 4 3 E - 0 3 HMET=1. 

SOL IDS - EXTRACTIDNCLESJ 
'•:= 1 5 5 7 3 7 7 . 0 
MATER RESIDURLS - EXTRRCTIDNCLBS: 

: i . o a ; : v G = i . 3 £ 6 E - o i T S S = I 
J.487E-01 DFF=2.222E-01 ZN =1 
fl. 0 CLI =0. 0 TDS=0 
0.0 CD =0.0 
RTP RESIDURLS - MFGCLBSJ 
.19CIE+02 NDX =5.135E + 00 
_o99p-^oo PFL =2.S50E+00 
.184F+01 SFTDE=3.267E+02 
SDLIDS - MFGCLBSJ 
= 3 0967.8 
MflTFP RFSIDURLS - MFGCLBS 

GHS=4.7908+03 8L8C=S.9738+08 HELEC=£.924E+0( 

416E+01 HC 
2798+00 

=1.24 38+01 CD=1.6278+02 

1488+01 
248E-04 
0 

S8ID8=0. 
PB =1. 
EDD =8. 

04E^ 
01E 

-04 
- 0 0 

FLIDE 
NN 
HMET 

. 224E-02 
,852E-01 
.496E-02 

SOX = 
RMM^ 

. 149E+0 

. 734E 01 
HC = 1. 
HMET=3. 

912E+0 
707E-0 

2 CO = 
1 RLD= 

1 9 6 E + 0 3 
065E-0 :3 

-^_ft(:.; .p_fl l CYRN = 8 . 8 7 9 E - 0 2 D:':G =6 
1 . 5 4 0 F - 0 2 F L I D F = 1 . 0 3 6 E + 0 0 T I =M 
3 . 8 8 1 E - 0 3 MN = 0 . 0 CDD - 1 
.=._7ric,p-fnfl pnD = 8 . 3 5 4 E - 0 2 HNET=6 
fl.fl DTH = 0 . 0 
BflTTERY ETU EY FUEL TYPE 
. 0 P E T = 0 . 0 GflS=M.M 
! 0 TDT = 0 . 0 

525E-01 
0 
765E-07 
9118+00 

PH8N= 
ZN = 
RL = 
MO = 

1.5178-
6.754E-
0. 0 
0. 0 

-02 TS 
•02 NI 

CU 
RR 

TR 
1.218E+01 

=5.337E-01 
= 0. 0 
= 0. 0 

ELEC HELEC=0.0 



Table B.308 Commuter Ra i l -Se l f Prope l led Vehicle Energy and R e s i d u a l s , 
2000, Technology Set B 

TDTRL BTU EV FUEL TYPE 
C D f l L = 9 . 4 3 4 8 + 0 8 P 8 T = 1 . S 4 7 8 + 0 3 GflS 
OTH = 5 . 5 £ 0 8 + 0 6 T D T = £ . 5 8 0 8 + 0 9 
TOTfll H I P PPSIDUf lLS - PXTRf lCTIOHCLBS) 
P f l R T = £ . 0 6 6 8 + 0 2 HPX = 2 . 1 5 0 8 + 0 3 SDX =1 
flLD = 1 . 0 1 0 8 - 0 1 D R C D = 1 . 4 9 3 8 - 0 3 HM8T=1 
TDTflL SOLIDS - 8XTRf lCTIDHCLBSJ 
SDLIDS= 1549778.0 
TOTflL l.lflT8R PPSIDUf lLS - 8XTRfl i 
C V A H = 0 . 0 OfcG=1.32 0 8 - 0 1 
TFF = 5 . 4 6 3 8 - 0 1 D 8 8 = 2 . 2 2 1 E - 0 1 
COD = 0 . 0 CU = 0 . 0 
APS = 0 . f l CD = 0 . 0 
TOTAL A I R RESIDUALS - MFGCLBSJ 
P f l R T = 3 . f l f l 4 F + 0 2 HOX = 5 . 1 3 5 F + 0 0 

2 5 9 E + 0 3 ELEC= SI EH HELEC= ::98 + 0" 

. 4 1 0 8 + 0 1 
27:58 + 00 

HC= 1. 2 3 1 8 + 01 CD= 1 . 62 08+0.: 

TIONCLBSJ 
T S S = 1 . 1 4 3 8 + 0 1 
ZN = 1 . 1 5 5 E - 0 4 
T D S = 0 . 0 

S8ID8=0.0 
PB =9.2848-05 
BOD =8.1018+00 

FLIDE=1. 
MN = 1 , 
HMET =2. 

224E 
844E 
496E 

0£ 
-01 
-02 

GFL =2.872E+00 PFL =2.470E+00 
OPG =5.184E+01 SFIDE=3.267E+02 
TOTflL SDLIDS - MFGCLBSJ 
SDLIDS= 30555.9 

SDX=1, 
flMM=5. 

144E+02 
558E-01 

HC = 1 . 
HMET=3. 

903E+02 
510E-01 

CD = 
RLD= 

192E + 
065E-

TDTRL MRTER RESIDURLS 
RMM =3.S46F-01 
SFIDE=1.533E-02 
PB =3.884E-03 
TDS =8.7308+00 
H T = 0. 0 
TOTflL EflTT8RY 
COflL=0,0 
OTH =0.fl 

- MFG 
=:3. 87 
= 1 . 02 
= 0. 0 

CYAN 
FLIDE 
MN 
BDD 
DTH =0.0 

BTU BY FUEL T 
PFT=0.0 
TDT=0.0 

CLBSJ 
5E-02 
lF + 00 

4E-02 

•pE 

0*:G = 
TT = 
CDD = 
HMET= 

= 0. 0 

525E-01 
0 
765E-07 
91 lE + OO 

PH8N=1. 
ZN =6. 
flL =0, 
MD =0. 

)138-02 
'728-02 

TSS =1, 
NITR=5. 
CU =0. 
MRS =0. 

21 
40, 
M 

0 3 
0:3 

'E + Ol 
;E-01 

ELEC=0.0 HELEC=0 



X, ^^ c=if P rooe l l ed Vehic le Energy and R e s i d u a l s , 
Table B.309 Commuter R a i l - S e l f P r o p e i i e a 

2000, Technology Set C 

^S^ r = l ' o 7 9 ? : c i r P E T = 2 ' 2 2 4 F + C i 8 GRS=5.643E+08 ELEC=8.647E+0S HEL8C=5.2848+07 

PTH =4.364E+06 TnT=2.790E+09 

S P T ^ . ' ' J I ^ 7 ^ ^ ^ 2 ' ^ " N D S : £ ! ^ ^ : ^ + ; r s o r i l . 4 3 0 E + 01 HC=1.272E+01 CD=1.643E + 02 
APD = i : 0 2 5 F - 0 1 DflCD=1.973E-03 HMET=1.266E+00 
TOTflL SDLTDS - EXTPRCTIDNCLBSJ 
•̂ 01 10*:= 1 5 7 3 : 3 6 8 . 0 
TDTRL MRTER PESIDURLS -EXTRRCTIDNCLBS^ SFIDE=0.0 FL IDE=1 .714E-02 
r:VRN=0.0 ° ' ' ' ' ' ' ' • i l ; ^ ^ n - N " - 1 54-='E-fl4 PB = 1 . 1 9 8 8 - 0 4 MN = 1 . 8 7 M 8 - U 1 
TFF = 6 . 4 7 7 8 - 0 1 D88=3.7458-01 ^ ^ ^ I ^ ; : ^ - | , ^ | ^ , =8 .0488+00 HMET = 2 . S l l E - 0 2 
CDD = 0 . 1 1 L.U - 0 . 0 I"- - • ' -
ftpr: = 0 . 0 CD = 0 . 0 

TOTflL flip RESIDUALS - ^ F G ^ B S ) , ^ ^ , ^ ^C =1.921E+02 CD =1.206E + 03 

^ Z l ' - m V : : ! ! P F C : 4 : l l 5 | : o O flMM=6.135E-01 HMET=3.971E-01 flLD=l. 065E-M« 

PRG =5.1S4E+01 SFIDE=3.229E+0£ 
TDTRL SDLTDS - MFGCLBSJ ' 
^DLTDS= 32272 .1 
TDTfll MflTFP RESIDURLS - MFGcLBS/ 
p^p, ==• ft2:;iE + 00 CYAN =1.021E+00 
• : F T D F = 1 . 4 7 2 E - 0 2 F L I D E = 3 . 71 lE+00 
PP =3 ft7flF-05 MN = 0 . 0 
Tn<; =i.383F + 01 EOD =2.-958E-01 
MI =0.0 DTH =0.0 
TDTAl BATTERY ETU BY FUEL TYPE _ 
r:nAl=0.0 PET=0.0 i-.Hi = 
DTH =0.0 TDT=0.0 

DtlG = 1 . 088E+00 
T I = 0 . 0 
COD =6 .573E-01 
HHET=6.S30E+00 

;: = 0 .0 ELEI 

PHEN=1.517E-01 
ZN = 6 . 7 2 I E - 0 2 
RL =3 .795E-01 
MD = 0 . 0 

TSS =2.297E+01 
N ITR=5 .359E-01 
CU = 1 . 0 8 4 E - 0 3 
RRS = 0 . 0 

C=0.0 HELEC=0.0 



Table B.310 Commuter Rai l Car-Non-Self Propel led Vehicle Energy and 
Res idua l s , 1980, All Technology Sets 

TDTAL ETU EV FUEL TYPE 
C O A L = 7 . 5 5 £ 8 + 0 8 P 8 T = 1 . 6 6 £ 8 + 0 8 G A S = 3 . 8 8 5 8 + 0 8 8 L 8 C = 6 . 1 4 3 8 + 0 8 H E L E C = 3 , 2 4 2 E + 0 7 
PTH = 1 . 3 3 9 E + 06 TOT = 1 . 9 5 8 E + 09 
TOTAL ATR RESIDUALS - EXTRACTIDNCLBSJ 
P A P T = 1 . 2 9 5 E + 0 2 NOX = 1 . 3 7 0 8 + 0 3 SDX = 8 . 9 8 9 8 + 0 0 H C = 7 . 3 7 6 8 + 0 0 C D = 1 . 0 3 2 8 + 0 2 
ALD = 6 . 4 3 1 8 - 0 2 P A C D = 4 . 8 9 6 8 - 0 5 HM8T=7 .3158-01 
TDTAL SDL IDS - 8XTRACTIDNCLBSJ 
SDLTDS= 9 3 9 4 1 3 . 8 > 
TOTAL MAT8P R8SIDUALS - 8XTRACTIDNCLBS) 
CVflN=0. 0 0;ii,G=l . 3 2 0 8 - 0 1 TSS=9 . 0178+00 
T88 = 4 . 0 6 9 E - 0 1 D 8 8 = 2 . 3 5 3 8 - 0 1 ZN = 1 . 0 3 2 8 - 0 4 
COD = 0 . 0 CU = 0 . 0 T D S = 3 . 4 2 3 8 + 0 1 EDD = 4 . 6 4 8 8 + 0 0 HM8T = 1 . 6 5 3 8 - 0 2 *• 
flRS = 0 . 0 CD = 0 . 0 00 

S8ID8=0.0 
PE =7.9898-05 
EDD =4.6488+00 

HC =1.2458+02 
HM8T=2.6478-01 

FLID8=1.1428-02 
MN =1.177E-01 
HMET =1.653E-02 

CD =7.615E+02 
RLD=1.065E-08 

TDTRI RTP RESIDLIRLS - MFGCLBSJ 
PRPT=2.072F+02 NOX =3.423E+0 0 SDX=7.351E+Ol 
GFL =2.285E+00 PEL =1.931E+00 flMM=2.549E-01 
ORG =3.456E+01 SFTDF=1.863E+02 
TOTRL SDLIDS - MFGCLBSJ 
SOLIDS= 19736 ."3 
TDTRL MflTFP RFSIDURLS - MFGCLBS;) 
RMM =3.f̂ 57F+flO CYRN =6.423E-01 
SFIDF=9.f t f lhF-f l3 F L I D E = 1 . 9 9 5 F + 0 0 
PE = 2 . 5 5 0 8 - 0 3 MN = 0 . 0 
TDS^ =8.6448+00 EDD =1.9728-01 
NT =0.0 DTH =0.0 
TDTfl l BATTERY BTU EY FUEL TYPE 

G A S = 0 . 0 E L E C = 0 . 0 HELEC=0 

O&G =7.037E-fll 
TI =0.0 
CDD =4.815E-01 
HMET=3.942E+0 0 

PHEN=9.56OE-02 
ZN =4.427E-02 
AL =2.390E-Ul 
MD =0.0 

TSS =1.332E+01 
HITR=3.53 0E-fll 
CU =8.258E-04 
HRS =0.0 

CDHl =0. 0 
DTH =0.0 

PFT=0.0 
TOT=0.0 



Table B.311 Commuter Ra i l Car-Non-Self P rope l l ed Vehic le Energy and 
R e s i d u a l s , 1990, Technology Set A 

TOTAL 
COAl. = 
DTH = 
TOTAL 
pf lRT= 
fll.D = 
TOTflL 
SOLID 
TDTRL 
CYRH= 
TFF 
CDD = 
flp 
TDTRL 
PRRT = 
GFL = 
ORG = 
TnTf l l 
SOLID 
TDTflL 
flMM 
SFIDF 
PB 
TDS 
NT 
TDTRL 
CDflL= 
DTH 

GflS 
BTU EY FUEL TVPE 

;:,. pft9p+fl:3 PET = 1 . 177F+0 
1 540E+fl6 T n T = 1 . 6 3 7 E + 0 9 

RIR PFSTDIIRIS - EXTRflCTIONCLBSJ 
:1 £:92E+Ci2 NDX = 1 . 3 7 0 E + 0 3 SDX =3 .989E+M0 
6 . 4 3 1 E - 0 2 ORCD=4 .896E-05 HMET=7.307E-M1 

SOI IDS - EXTPflCTIDHCLBSJ 
^•= '^F:86S:8 .6 . 
'l.lflTER PES I DUflLS - EXTRflCT I DN CLESJ 
fl fl ' D;i :G=1.315E-01 T S S = 9 . 0 1 6 E + 0 0 
4 ' o f t 9 e _ f l l D F F = 2 . 3 5 3 E - 0 1 Z N = 9 . 3 8 4 E - M 5 
O.f l ' CU = 0 . 0 T D S = 3 . 4 2 3 E + 0 1 
o' .o CD = 0 . 0 

RIR RFSIDURLS - MFGCLBSJ 
1 Mftc.E+02 NOX = 3 . 4 2 3 E + 0 0 
1 . 9 1 2 F + 0 0 PFL = 1 . 6 5 1 F + 0 0 

. 4 5 6 E + 0 1 S F I D E = 1 . S 6 3 E + 0 2 
SOLIDS - MFGCLBSJ 
= 19 3 '94 .6 
l.lflTER RESIDUflLS - MFGCLBSJ 

=3 657F+flO CYRN = 6 . 4 2 3 E - M l 
F L I D E = 1 . 8 0 5 E + 0 0 
MN = 0 . 0 
BDD = l . 9 7 2 E - 0 1 
DTH = 0 . 0 

BY FUEL TYPE 

3 . 2 0 8 E + 0 S E L E C = 5 . 4 3 4 E + 0 S HELEC=2 . ' l E + 0 7 

HC=7 

SFIDE=0, 
PB =7 . 
BDD =4 . 

C D = 1 . 0 3 2 E + 0 2 

2 6 2 E - 0 5 
6 4 3 E + 0 0 

FLIDE=1. 
MN = 1. 
HMET =1. 

42E-02 
77E-01 
53E-02 

SDX=7 
RMM=2 

344E+01 
549E-01 

HC 
HMET 

=1.245E+02 
=2.472E-01 

CD =7. 
RLD=1. 06" 

iE+02 
i8-0S 

=9.8068-03 
=2.5448-03 
=8.6638+0 0 
= fl. 0 
BATT8RY BTU 

0. 0 
0. 0 

PET=0.0 
TDT=0.0 

DfiiG = 7 . 0 3 7 E - 0 1 
T I = 0 . 0 
CDD = 5 . 4 9 3 E - 0 1 
H M E T = 3 . 9 4 2 E + 0 0 

r: = 0 . 0 E L E I 

PHEN=9. 
ZN = 4 . 
RL = 3. 
MD = 0. 

C = 0 . 0 

, 5 6 O E - 0 2 
, 4 2 6 8 - 0 2 
. 4 5 6 8 - 0 1 
. 0 

TSS = 1 . 3 9 1 8 + 0 1 
N I T R = 3 . 5 3 0 8 - 0 1 
CU = 9 . 8 7 4 8 - 0 4 
RRS = 0 . 0 

H 8 L 8 C = 0 . 0 



Table B.312 Commuter Rai l Car-Non-Self Prope l led Vehicle Energy and 
Res idua l s , 1990, Technology Set B 

TOTAL BTII EV FUEL TVPE 
C D A L = 6 . 2 7 3 F + 0 8 P E T = 1 . 2 7 7 E + 0 8 G A S = 5 . 5 1 O E + 0 8 ELEC= 
OTH = 2 . 0 0 2 E + 0 6 TOT= 1 . 7 0 3 8 + 0'9 
TDTAL ATP R8SIDUf lLS - eXTRACTIONCLESJ 
P f t p T = t . £ 9 ? P + 0 2 HOX = 1 . 3 7 0 8 + 0 3 SDX = 8 . 9 8 9 8 + 0 0 H C = 7 . : 
ALD = 6 . 4 3 1 8 - 0 ? n A C D = 4 . 8 9 6 8 - 0 5 H M 8 T = 7 . 3 0 1 8 - 0 1 
TOTAL SDL IDS - 8XTPACTIDNCLESJ 
s a L I D S = 9 3 8 0 5 7 . 2 

- 8XTRflCTTONCLESJ 
5998-02 TSS=7.2518+00 SFID8=0. 
4718-01 ZN =7.699E-05 PE =6, 

TDS=0.0 EDD =4. 

. 747E + 08 HELEC=1.976E+07 

'6E + 00 C:D=1. 032E+02 

TDTflL MflTER RESIDUf lLS 
CVAN=0. 0 D:::..G=7 
T88 = 3 . 4 8 1 8 - 0 1 DFE=1 
COD = 0 . 0 CU = 0 . 0 
ftps = 0 . 0 CD = 0 . 0 
TOTAL ATR RESIDUALS - MFGCLBSJ 
p f l R T = 1 . 9 3 1 E + 0 2 HOX = 3 . 4 2 3 E + 0 0 
GFL = 1 . 6 6 4 F + 0 0 PEL = 1 . 4 3 1 E + 0 0 
ppl3 = 3 . 4 5 6 F + fl1 S F I D F = l . S 6 3 E + 02 
TOTflL SOLIDS - MFGCLBSJ 
SDL IDS= 1 9 1 6 6 . 9 
TOTfll MflTEP PFSIDLIf lL 
flMM = 2 . 4 5 I E - 0 1 CYflN =5 

U 
189E-C 
620E+C 

SDX=( 
flMM=.: 

53SE+01 
5 4 9 E - 0 1 

HC = 1 
HMET=2 

. 245EH 

. 34 OE-

FL IDE= 
15 MN 
:iM HMET = 

02 CD =7 
01 flLD=l 

. 1 6 O E - 0 3 

. 1 7 7 E - 0 1 

. 4 2 3 E - 0 2 

. 6 1 5 E + 0 2 
, 0 6 5 E - 0 8 

MFGCLBSJ 
5 E - 0 2 

F L I D F = 6 . 4 9 7 F - 0 1 
MN = 0 . 0 
EDD = 5 . 5 6 9 E - 0 2 
OTH = 0 . 0 

TOTflL BflTTERY BTIJ BY FUFL TYPE 
c n A L = 0 . f l P F T = 0 . 0 GF 
OTH = 0 . 0 T O T = 0 . 0 

SF I DF='9. 8 fl6F- 03 
PB = 2 . 5 4 O E - 0 3 
TDS = 5 . 1 9 3 F + 0 0 
N I = 0 . 0 

D4iG =4.222E-01 
TI =0.0 
CDD =1.765E-07 
HMET=3.942E+00 

PHEN=9.806E-03 TSS =7.116E+00 
ZN 
AL 
MD 

=0.0 ELEC=0. 

=4.425E-02 NITR=3.530E-01 
= 0. 0 CU =0. 0 
= 0. 0 RRS =0.0 

0 HELEC=0.0 



Table B.313 Commuter Rai l Car-Non-Self P rope l l ed Vehic le Energy and 
R e s i d u a l s , 1990, Technology Set C 

TOTRL 
CDfll 
OTH = 
TDTflL 
PftPT = 
flLD = 
TOTfll. 
SOI I D 
TDTRL 
CVRN= 
TFF = 
CDD 
RRS 
TDTRL 
PRRT = 
GFL = 
nPG = 
TDTRL 
SDL ID 
TDTRL 
flMM 
SFIDF 
PB 
TDS 
NI 
TOTRL 
CDRL= 
DTH = 

BTIJ BY FIJEL TYPE 
:^,_ftqciE-f08 PFT=1 .471E+08 GflS= 
1.159E+06 TDT=1.81SE+09 

RIP RESIDUflLS - EXTRflCTIONCLBSJ 
, pQ^;p-v02 HOX =1.370E + 03 SDX =S.9S9E+00 
6 . 4 3 1 F - 0 2 DflCD=4.S'96E-Ci5 HMET=7.315E-01 

sni- IDS - EXTPflCTIDHCLBSJ 
S= 9 8 9 4 1 3 . 8 

MRTER RESIDURLS - EXTRflCTIONCLBSJ 
fl. fl 0::.G=1. 320E-01 TSS=9. 017E+00 

:4_069E-01 DFE=2.353E-01 Z N = 1 . 0 3 2 E - 0 4 
fl.O CU = 0 . 0 TDS=3.423E+01 
0 . f l CD = 0 . 0 

flip RESIDUflLS - MFGCLBS?' 
174F+02 NOX =3.423E+0 0 

2.741E+OO PEL =2.384E+00 
.456F+01 SFIDE=1.863E+02 
SOLIDS - MFGCLBSJ 

2 0 1 5 4 . 3 
MRTFR RESIDURLS - MFGCLBSJ 

=3 .657F+0 0 CVflN =6 .423E-01 
9 .8 f l 6E-03 FL1DE=2.227E+00 

MN = 0 . 0 COD = 
EDD = 1 . 9 7 2 F - 0 1 HMET= 
DTH = 0 . 0 

BY FUEL TYPF 

763E+08 ELEC=5.692E+08 HELEC=3.41OE+07 

HC= :376E+00 CD=1.032E+02 

SFIDE=0.0 
PB =7 .989E-05 
BOD =4.648E+00 

FLIDE 
MN 
HMET 

= 1. 
= 1. 
= 1. 

142E-02 
177E-01 
653E-02 

SDX=7.351E+Ol 
flMM=2.549E-01 

HC =1 
HMET=2 

.245E+02 

.647E-01 
CO = 
RLD= 1.0 

158+02 
65E-08 

=2.55flE-fl3 
=S.b44E+0 0 
= fl. fl 
BRTTFRY BTIJ 

DRG =7.037E-01 
TI =0.0 

9858-01 
9428+00 

PHEN=9 
ZN =4 
RL =2 
MD =0 

.560E-

.427E-

.199E-

. 0 

02 
02 
01 

TS 
NI 
CU 
RR 

TR 
=1.37OE+Ol 
=3.530E-01 
=6.283E-04 
= 0. 0 

0. 0 
0. 0 

PET=0.0 
TDT=0.0 

GRS=0.0 ELEC=0. HELEC=0.0 



Table B.314 Commuter Rai l Car-Non-Self Prope l led Vehicle Energy and 
Res idua l s , 2000, Technology Set A 

TDTflL BTII EV FUEL TYPE 
C0AL=6.3948+03 P8T=9.S318+07 GAS=3.0118+OS 8L8C= 
OTH =1.7478+06 T0T=1.6118+09 
TDTflL flip R8SIDL1ALS - 8XTRf lCT I0H CLBSJ 
PflRT=l.£9£F+0£ HOX =1.3708+03 SOX =8.9898+00 
fll.D = 6 . 4 3 1 8 - 0 3 0 A C D = 4 . 8 9 6 8 - 0 5 H M 8 T = 7 . 3 0 7 8 - 0 1 
TOTAL SOLIDS - 8XTRACTIDHCLBSJ 
SOI IDS= 9 3 8 6 3 8 . 6 
TDTAL MAT8R R8STPUflLS - 8XTRACTIDHCLBS) 
CVflN=0.0 
TFF =3.48 IE-01 
CDD =0.fl 
ft PS: =fl. 0 

^E+fl; HELEC=1.6948+07 

HC=7.3768+00 CD=1.M32E+02 

pflpT=1.9S8E+02 
GFL =1 . •91PF+0 0 
DRG =3.456F+fl1 
TOTfll SPl IDS -
SDLIDS= 19394.6 
TOTflL MATER RESIDUALS 
AMM =2.45IE-fll 
SF I DF=9. :3 06F- 03 
PB =£.544F-fl3 
TDS =5.179E+flO 
NI =0.0 
TOTflL BATTERY BTU 

D::::G = 7.638E-02 TSS=7.252E+00 SFIDE = 0.0 
.'"iFF=1.471E-01 ZN =8.323E-05 PB =6.691E-05 
CU =0.0 TDS=M.O BDD =4.62OE+OO 
CD =0.0 

UALS - MFGCLBSJ 
NDX =3.423E+00 S0X=7.344E+01 HC =1.245E+fl2 
PFL =1.651E+00 ANM=2.549E-01 HMET=2.4728-01 
SFTDE=l.S63E+02 

MFGCLBSJ 

FLIDE=8.16OE-03 
MN =1.177E-01 
HMET =1.423E-02 

CO =7.6158+02 
RLD=1.0658-08 

MFGCLBSJ 
CVflN = 5 . S 8 3 E - 0 2 
F L I D E = 6 . 5 6 9 F - 0 1 
MN = 0 . 0 
BDD = 5 . 5 6 9 F - 0 2 
OTH = 0 . 0 

B(' FIJEL TYPE 

DS:G = 4 . 2 2 2 F - 0 1 
T I = 0 . 0 
CDD = 1 . 
HMET=3. 

C O A I = f l . 0 
DTH = 0 . 0 

PET = 
TDT= 

GHS 

7 6 5 E - 0 7 
9 4 2 E + 0 0 

ELEC 

PHEN=9.80 
ZN =4.42 
AL =0.0 
MO =0.0 

= 0. 0 

6E-
6E-

-03 
- 02 

TSS =7.12OE+OO 
NITR=3.530E-01 
CU =0.0 
RRS =0.0 

HELEC=0.0 



Table B.315 Commuter Rail Car-Non-Self Propelled Vehicle Energy and 
Residuals, 2000, Technology Set B 

Gfl': 

TDS=0.0 

TDTf lL BTII BY FUEL TYPE 
C O A l = 5 . 7 7 4 E + 0 8 P E T = 1 . 1 4 6 E + 0 
DTH = 2 . 3 9 3 F + 06 T O T = 1 . 5 9 2 E + 09 
TOTAL flTR RFSTDUflLS - EXTRf lCTIONCLBSJ 
P f t P T = l . 2 9 2 F + 0 2 NDX = 1 . 3 7 0 E + 0 3 SDX = 8 . 9 8 9 8 + 0 0 
fll.D = 6 . 4 3 1 F - 0 2 DflCD=4. 8 9 6 8 - 0 5 HM8T=7. 3 0 1 8 - 0 1 
TOTftL SOI IDS - EXTPf lCTIDHCLBSJ 
SOLTDS= ' 9 8 8 0 5 7 . 2 
TOTfl l MflTER R8STDUflLS - 8XTRf lCTIDNCLBSJ 
C Y f l N = 0 . 0 D S . G = 7 . 5 9 9 8 - 0 2 T S S = 7 . 2 5 1 8 + 0 0 
TF8 = 3 . 4 8 1 8 - 0 1 0 8 8 = 1 . 4 7 1 8 - 0 1 ZN = 7 . 6 9 9 8 - 0 
TDD = 0 . 0 CU = 0 . 0 
ftps = 0 . f l CD = 0 . 0 
TOTflL flip RFSTDUflLS - MFGCLBSJ 
p f l P T = l . 9 3 1 E + f l 2 NOX = 3 . 4 2 3 E + 0 0 
GFL = 1 . 6 6 4 E + f l f l PFL = 1 . 4 3 1 E + 0 0 
ppi-; = 3 . 4 5 6 E + 0 1 SF I D E = 1 . 8 6 S E + 0 2 
TDTflL SOLIDS - MFGCLBSJ 
SDLTDS= 1 9 1 6 6 . 9 
TOTflL MftTER RFSTDUflLS - MFGCLBSJ 
flMM = 2 . 4 5 1 E - f l 1 CYAN = 5 . 8 8 3 E - 0 2 

Fl I D E = 6 . 4 9 7 E - 0 1 
MN = 0 . 0 
BOD = 5 . 5 6 9 E - 0 2 
OTH = 0 . 0 

CPE 

3 0 6 E + 0 8 E L E C = 5 . 5 3 8 E + 0 8 H E L E C = 1 . 5 8 8 E + 0 7 

HC=7 .376E+0 0 C 0 = 1 . 0 3 2 8 + 0 2 

S8ID8=0.0 
PB =6.1898-05 
BDD =4.6208+00 

FLIDE=8.1 
MN =1.1 
HMFT =1.4 

6OE-03 
77E-01 
E-02 

SDX= 
AMM= 

, 338F+01 
, 549E-01 

HC = 1 . 
HMET=2. 

2 4 5 E + 0 2 
3 4 0E -O1 

CD =7 . 
RLD=1. 

6 i ; 
0 6 ' 

E + 0 2 
E - 0 8 

S F T D F = 9 . 8 f l 6 F - 0 3 
PB = 2 . 5 4 0 E - 0 3 
TDS = 5 . 1 9 3 E + 0 f l 
N T = fl. fl 
TDTRL BRTTERY BTU BY FUFL TJ 
CDfll = 0 . 0 P E T = 0 . 0 
OTH = 0 . 0 T D T = 0 . 0 

D̂ iG =4.222E-01 
TI =0.0 
CDD =1.765E-07 
HMET=3.'942E+00 

PHEN=9.806E-03 TSS =7.116E+-00 
ZN 
flL 
MO 

=0.0 ELFC=0. 

=4.425E-02 NITR=3.530E-01 
=0.0 CU =0.0 
=0.0 RRS =0.0 

0 HELEC=0.0 



Table B.316 Commuter Rai l Car-Non-Self Prope l led Vehicle Energy and 
Res idua l s , 2000, Technology Set C 

j r 9 E + 0 8 ELEC=^ 

HC 

. 4 2 3 E + 0 1 

TDTflL BTIJ BY FLIEL TYPE 
CORL=6.6788+08 PET=1.371E+08 GflS= 
OTH =2.17flF+06 TDT=1.725E+09 
TOTftl flip RESIDUf lLS - 8XTRf lCTT0NCLBSJ 
P f l R T = 1 . 2 9 3 8 + 0 2 NOX = 1 . 3 7 0 8 + 0 3 SDX = 8 . 9 8 9 8 + 0 0 
flLD = 6 . 4 3 1 F - 0 £ 0 A C D = 4 . 8 9 6 E - 0 5 H M E T = 7 . 3 1 5 E - 0 1 
TOTflL SOLIDS - FXTRf lCTIDN CLBS?' 
SO!.TDS= 9 3 9 4 1 3 . :3 
TOTRL MRTER PFSIDI IALS - EXTRACTIONCLBSJ 
CVf lN=0 . fl 0:: G = 1 . 3 2 0 E - 01 T S S = 9 . 017E+0 0 
TFF = 4 . f l 6 9 F - 0 1 n F F = 2 . 3 5 3 E - 0 1 ZN = 1 . 0 3 2 E - 0 4 
COD = 0 . 0 iSIJ = 0 . 0 TDS 
ftps = 0 . 0 CD = 0 . 0 
TOTAL RTP RESIDURLS - MFG(LBSJ 
PRPT=2.174E+ 02 NOX = 5.423E + 0 0 
GFL =2.741E+OO PFL =2.384F+00 
PPG =3.45sE+01 SFTDE=1.S65E+02 
TOTRI SDLIDS - MFGCLBSJ 
SOLIDS= 20154.3 
TOTRL MRTFR PESIDURLS - MFGCLBSJ 
RMM =3.657E+00 CYflN =6.423E-01 
SFIDF=9.ftfl6E-03 FLIDE=2.227E+00 

MN =0.0 
EOD =1.972E-01 
OTH =0.0 

FUEL TYPE 
0. 0 6RS=0.0 

562F+08 HELEC=3.062E+07 

376t+00 CO=1.032E+02 

SFIDE=0.0 
PB =7.98'98-05 
BDD =4.648E+00 

FLID8=1. 
MN = 1. 
HMET =1. 

142E-02 
177E-01 
653E-02 

SDX=7.351E+Ol 
RMM=2.549E-01 

HC =1.245E+02 
HM8T=2.6478-01 

CD =7. 
RLD=1. 

615F+02 
065E-08 

PE =2.55flF-03 
TDS =8.644F+0 0 
HT =fl.fl 
TDTRL BRTTFRY BTU E 
COflL=fl.O PET 

OfeG =7.037F-01 
TI =0.0 
COD =3.985E-01 
HMET=3.9428+00 

PHEN=9.56OE-02 
ZN =4.4278-02 
flL =2.1998-01 
MD =0.0 

TSS =1.3708+01 
NITR=3.530E-01 
CU =6.2S3E-04 
RRS =0.0 

DTH = 11. 0 TDT=0.0 
FLEC=0.0 HELEC=0.0 



Table B.317 Diesel/Electric Locomotive Energy and Residuals, All 
Years and Technology Sets 

TOTfl l BTI I BY FUEL TYPE , ^ . . 
C 0 f l L = 2 . 1 6 1 F + 0 9 P E T = 6 . 9 7 7 E + 0 8 G f l S = l . 7 7 5 E + 0 9 E L E C = 1 . 8 5 4 F + 0 y 
nTH = 4 . f l 8 6 F + f l 7 T O T = 6 . 6 4 4 E + 0 9 
TDTf lL RTR PESTDURLS - EXTRf lCTIONCLBSJ 
p f t P T = 8 . 4 2 4 F + 0 2 NOX = 6 . 3 2 6 E + M 3 SDX = 1 . 6 1 6 E + M 2 H L -
flLD = 5 . : 3 i a E + 0 1 O f l C D = 2 . 5 0 8 E - 0 2 H M E T = 1 . 0 1 9 E + 0 0 
TDTf lL SOL IDS - EXTRf lCTIONCLBSJ 
SDL I DS= 455 06'^8. 0 

- EXTRflCTIONCLBSJ 
. 128E-01 TSS=2.0498+02 

HELEC=A.679E+07 

lSOE+01 CD=6.343E-+02 

TDTflL MflTFP RESIDUflLS 
CYflN=0.0 Oi: G=6 
TFE = 1 . 3 6 6 E + 0 0 D F E = 1 . 0 7 9 E + 0 0 
CDD = 3 , 04f lE + 02 CLI = 0 . 0 
ftps = 0 . 0 CD = 0 . 0 
TOTflL flip RESIDUflLS - MFGCLBSJ 
pftPT=8.7868+02 NDX =3.2948+01 
KF L =6.6858+00 PFL =1.131E+01 
ppR =9. 090E+02 SFIDE=2.351E+02 
TDTfll SOLIDS - MFGCLBSJ 
SDLIDS= 70688.0 
TOTflL MflTER RESIDUflLS - MFGCLBS 

ZN =1.193E-03 
TDS=9.228E+02 

SFID8=1.0128-03 
PB =1.479E-03 
BDD =1.854E+02 

SDX=3 
flMM=3 

, 974E+02 
. 847E+00 

HC = 7 . 3 8 7 E + 0 c 
H M E T = 3 . 3 2 9 E + 0 i : 

F L I D E 
MN 
HMET 

CD = 
flLD= 

= 1 . 3 6 1 E -
= 5 . 3 6 0 E -
= 3 . 7 0 9 E -

- 0 1 
- 0 1 
- 0 2 

3 . 4 2 0E+03 
1 . 0 6 5 E - 0 8 

CYflN =2.934E+00 
FLIDE=5.829E+00 
MN =0.0 
EDD =1.676E+00 
DTH =0.0 

TDTflL BflTTERY ETU BY FUFL TYPE 
COflL = 0.fl PET= 0.0 G R S = 0.M 
DTH =0.0 TnT=0.0 

RMM =1.68flF+01 
SFTDF=3.3588-02 
PB =9.747F-03 
TPS =4.7fl2F+01 
NI = 0. 0 

O&G =3.023E+00 
TI =0.0 
COD =2.532E+00 
HMET=4.9758+00 

PH8N=4.532E-
ZN 
RL 
MD 

=1.651E-
=7.73SE-
= 0. 0 

01 
01 
Ml 

TS 
NI 
CU 
RR 

S =3.65 
TR=1.3 0 

=2.21 
S = 0. 0 

3E+01 
7E+00 
IE-03 

ELEC=C HELEC=0.0 
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